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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 MoAroToBku 13.03.02 «DnekTposHepreTka 1 IEKTPOTEXHUKa» HAIPaBIEHHOCTU
«Iludpoas sneprerukay. lucrunamna peanusyercs kadeapon «Ne32y.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-2 «CmnocobeH pa3pabaTpblBaTh adrOPUTMBI M KOMITBIOTEPHBIE IPOTPaAMMBI,
MIPUTOIHBIC JIJISl TPAKTUYECKOTO TPUMEHEHUS

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

CopepxaHue IUCHUIUIMHBI OXBaThIBAa€T KPYI BOIMPOCOB, CBA3AHHBIX C H3YYCHHEM
METOJI0B, CIIOCOOOB MOJEJIIMPOBAHUSI U BOCIPOM3BEAEHUS C Momolplo OBM oTaenbHbIX
GYHKIUI MHTEJUIEKTYalbHON JESITENbHOCTH YENIOBEKa, CBSI3aHHBIX C PEIICHHEM KaKUX-TH00
3a/1a4 B 00JIaCTH 3JIEKTPOIHEPTETHKHU.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO Tpoliecca: JISKIIUH, JIAO0paToOpHbIE PadOThI, MPAKTUIECKHUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa 00y4aromerocs.

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

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI 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 OOY4YeHUSs, 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 MAIIMHHOTO
00y4YeHUs, TIONYyYUTh HEOOXOJAMMBIE HABBIKHM ISl MPUMEHEHUS! CHCTEM MAIIMHHOTO OO0ydYeHUs
IpU pEIIeHUHU 3ajad KIacCU(pUKALUU, PErpecCuu, KiIacTepu3aliy, acCOlMAlUU, YMEHbIICHUS
pa3MepHOCTH.

1.2. JlucuuminHa BXOJUT B COCTaB 0053aTeIbHONM YacTU 00pa30BaTeIbHON 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 OOy4YaOIIUICS JODKEH 00JalaTh CIEAYIONIMMHU
KOMIICTCHIIMSIMY WJIM WX 9acTaMH. KOMIETCHIINY U WHIWKATOPHI MX JIOCTHXKEHUS 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 HUCKYCCTBEHHOI'O
MHTEJJIEKTa
OIIK-2./1.6 ymeer maHMpoBaTh POLECC

aJTOPUTMBI U
ObmenpodeccnoHanbHble | KOMIBIOTEPHBIE

KOMITETEHIIHH IPOTPaMMBEI,
MO/JICIIUPOBAHUS M BEIYUCIUTEILHOTO
HPUTOJHBIE JUIs
9KCHEPUMEHTA, B TOM YHCIIE C
MPaKTUYECKOTO o
WCTIOIH30BAHNUEM TEXHOJIOTHI
PUMEHEHUS
UCKYCCTBEHHOI'O MHTEIJICKTa
[IK-1./1.1 mpumMeHsieT 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 MIPOrpaMMUPOBAHUS JIJIsl PEILICHHS
[Tpodeccuonanbubie poip P TP
HCKYCCTBEHHOI'O npodeccnoHalbHBIX 33/1a4 B 00J1aCTH
KOMITETEHIIH
MHTEJUIEKTa B JIEKTPOIHEPTETUKU
npodeccuonanshoit | [IK-1.J1.2 pemraer nmpodeccuonanbHbie
JeSITeIbHOCTH 3aJja4i MPEAUKTUBHOTO U aHAJTUTUYECKOTO

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

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JluciumimHa 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 ﬂaHHOﬁ JUCHHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUEC, TAK U MOT'YT UCITIOJIb30BATHCA ITPU U3YUCHUHN APYTIUX OUCHUILINH!
— «MaremaTudeckue METOAbI HCCHCHOB&HHﬁ));

— «TeXHUKO-2KOHOMHYECKHE PUCKH IIPU CO3TaHUN HOBOM TEXHHUKH

3. O0BeM U TPYJO0EMKOCTb JUCIUTUINHBI
Jannaple 006 o0meM o0beMe 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
NelO
1 2 3
Oowan mpyooemKocmo OUCHUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npaKmuyecKoi no020moeKu 6 6
AyoumopHnuie 3anamus, BCETO vac. 20 20
B TOM YHCIIE:
nexmu (JI), (gac) 8 8
npaktudyeckue/cemunapckue 3anarus  (113), 4 4
(gac)
naboparopusie padbotsl (JIP), (dac) 8 8
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (dac) 115 115
Buo npomesicymounoin ammecmayuu:. 3ayer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. DK3.
OK3.%%)

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUITHHBI
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

Pa3nesnsl, TeMBI TUCITATIIINHEI Jexunn | TI3 (C3) P KII CPC
’ (gac) (gac) (uac) (gac) (uac)
Cemectp 10

Pasznen 1. Ilonarue «MckyccTBEHHBIN
uHTEIUIeKT». O0IacTh TPUMEHEHUST TEXHOJIOTHMA 1 0,5 1 10
UCKYCCTBEHHOI'O MHTEJUIEKTA.

Paznen 2. Ilonstue «MammuaHOe 00ydeHHE.
MainHHOe 00y4YeHHe U UCKYCCTBEHHBIN 1 0,5 1 20
WHTEJUICKT. Buibl MammmHHOTO 00YUYESHHSL.

Pasnen 3. OcHOBHEBIE 3Tanbl MAITUHHOTO
00y4eHus1, UX Ha3HAYCHUE U OCHOBHBIE 1 0,5 1 20
0COO0CHHOCTH. MoienTn MalliMHHOTO 00Y4YEeHUS

Pa3znen 4. Peannzanust anropuTMOB MallIMHHOTO
o0yuennst Ha Python. Moy NumPy, Pandas, 2 1 2 30
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: 8 4 8 115

Hroro 8 4 8 0 115

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTCs B HENOCPEACTBEHHOM  BBIIOJHEHUU
OoOy4JalIMMHUCA  OINpPENETCHHBIX  TPYIOBBIX  (yHKUMH,  CBSI3aHHBIX C  Oynayiei
npodecCHOHATIBHOMN 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB 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 [Tonstne «VckyccTBeHHBIN HHTEILICKT». O0IAaCTh MPUMEHEHUS TEXHOJIOTUI
HCKYCCTBCHHOI'O MHTCJIJICKTA. I/ICTOpI/Iﬂ PasBUTHUA TEXHOJIOTUH
MCKYCCTBEHHOT'O MHTEJUIEKTa. HanpaBiieHus: pa3BUTHS UCKYCCTBEHHOTO
uHTeIUIeKTa. KimoueBble 0COOEHHOCTH €CTECTBEHHOT'O MHTEIIICKTA.
CaoiicTBa cnabodopmann30BaHHbBIX 33a/a4. DMIUPUIECKHil TecT ThiopuHra
AJI OLCHKHW UCKYCCTBCHHOI'O MHTCIIJICKTA. HHTeJ’IJ’IeKTyaﬂBHBIe
nH(OPMAaIIMOHHBIE CUCTEMBI KaK YHUBEPCATBLHOE CPEICTBO PEIICHHUS
IOIHUPOKOTO Kpyra 3agad, JJIs1 KOTOPbIX HET CTAHAAPTHEBIX, 3apaHCC NU3BCCTHBIX
MeToJI0B pernenus. 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 Buga MalImHHOTO OOYYEHHUS:

— oOyuenue ¢ yuurenaeM. OCHOBHBbIE periaeMsble 3agaun. O6macTu
npuMmenenus. [Iporno3upoBane Ha OCHOBE 00yU€HHUs ¢ yUuTeleM. 3agada
KJ1accU(UKALUMK - PAaCIIO3HABaHUE METOK KJIACCOB. 3ajaya perpeccu -
MpeACKa3aHue 3HAYCHUN HENPEPBIBHOM LIENIEBOM IEPEMEHHOM;

— oOyuenue ¢ noakpersieHneM. OCHOBHBIE pelaeMble 3a1aun. O0nactu
pUMeHeHHUs. Perienre nHTepakTUBHBIX 33/1a4 HA OCHOBE 00Y4YEeHHUSI C
MOJIKPEIIICHUEM;

— oOyuenwne 0e3 yuutens. OCHOBHBIE penraembie 3aaaun. Oomactu
npuMeHeHHs. OOHapyKeHUE CKPBITHIX CTPYKTYP MPH MOMOIIH 00yueHus 0e3
yuutens. BeigBiieHne noarpymnm npy noMouy kiaacrepusaunu. CHuKeHne
Pa3sMEpPHOCTH JIJISl «CHKATHSI TaHHBIX»

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

— TpeaBapuTebHas 00paboTKa JaHHBIX B CHCTEMaX MAIIMHHOTO
oO0yuenus. Haznauenune. OCHOBHbIE 0COOEHHOCTH;

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

6




— 9Tan OLIEHKH 00001maromeil crtocoOHOCTH B CUCTEMaX MAIIMHHOTO
o0yuenus. IToustus Tounoctu (Precision) u BepaocTH (accuracy)
(YHKIMOHMPOBAHUS MOJIETICH.

OcobeHHOCTH BBIOOpA ONTUMAIBLHOW MOJIENIHM MAIIMHHOTO OOy4YeHUs,
TurmoBast 3aBUCUMOCTbh MEKIY CIOKHOCTBIO MOJICIH MAITUHHOTO O0yUCHHS U
otieHKoi € 3 dexkruBHOCTH. THIIOBAs 3aBUCUMOCTH OLIEHKH 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 oOydeHue.

Monens noructudeckoi perpeccuu. TpeHUpoBKa JOTUCTHUECKOMN
perpeccuoHHO Mosienu B scikit-learn. Pemenune mpoGieMsr epeoOyueHust
IIPH TIOMOIIY PETyJISIPU3ALIH.

Merton onopubix BekTopoB (SVM). Knaccudukanus ¢ MakCHMaTbHBIM
3a30pOM U C MATKHUM 3a30poM Ha ocHOoBe SVM. Pemiennie HenmmHeHHbIX 3a1a4
sinepHbIM 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. PemeHue 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 yuuTelns Ha OCHOBE aHAJIN3a ITIaBHBIX KOMIOHEHT. Cxarne
TAHHBIX C YUYUTENIEM IyTeM JIMHEHHOTO JUCKPUMHHAHTHOTO aHAJIH3a.
SInepHbIif METO ] aHanK3a IIIaBHBIX KOMIOHEHT ISl HEIMHEHHBIX
OTOOpaKEHHIA.

Paspgea 6.

OnTumu3anus IOTOKOB ONEpALMi TP MOMOIM KOHBEHEpoB. ToHKas
HACTpOIKa MalIMHHO-00y4YaeMbIX MOJIeJIell METOJJOM CETOYHOTO MOUCKA.

IIporuo3upoBaHue 3Ha4EHUI HEIIPEPHIBHOM LIEJIEBOY ITIEPEMEHHON Ha
OCHOBE PErpeCCHOHHOI0 aHAIN3a.

PaboTa ¢ HeMapKupOBaHHBIMH JaHHBIMH - KIACTEPHBINA aHATU3.

TpeHnpoBKa UCKYCCTBEHHBIX HEMPOHHBIX CETEN JIJISI PACIIO3HABAHUS
M300paskeHHH.




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

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

Ne
/o

TeMbl mpakTHYEeCKUX
3aHITHU

DopMBbI
MPAKTUYECKUX
3aHSITHNI

TpynoeMKoCTb,
(dac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
("ac)

No
paszerna
JIMCLINIL

JINHEI

Cemectp 10

Kitace nHTemekTyanbHbIxX
3amad. OO0paboTKa JaHHBIX U
00paboTKa 3HaHUH.
AJITOPUTMBI KaK
dbopManm3aius 3HaHUH 00
00paboOTKe TaHHBIX.

IPyIIIOBast

0,5

0,5

OOyueHue ¢ yuuTenaeM.
OcCHOBHBIE pelaeMble
3aja4u. 3ajaqya
KJIaccudukanuy. 3agaqa
perpeccuu.

IpynIoBas

0,5

0,5

[IpeasaputenpHas oOpaboTKa
TAHHBIX B CHCTEMaX
MAIIMHHOTO O0YYCHHSI.

rpynioBasd

0,5

0,5

Peanuzanus nepuentpona Ha
Python ¢ ucnons3oBanuem
scikit-learn. TpenupoBka
MepcenTpoHa.

AnanTUBHEIN TUHEWHBIN

ueiipon (ADALINE).

IpyIIIOBast

0,5

Moaenp T0ruCTUYECKOU
perpeccun. Pemenue
po0GIieMbl nepeo0yyueHus
MIPH TIOMOIIIU
peryJsipu3alum.

MeTo/1 OTIOpPHBIX BEKTOPOB
(SVM). Perienue
HETMHEWHBIX 3a]1a4 SIEPHBIM
meToaoM SVM.

IpyIIIOBast

Monenu MaluHHOTO
0o0y4eHHsI Ha OCHOBE
JIEPEBLEB PEILICHUM.
CityualiHbli Jiec.
Moens MalliuHHOTO
o0yueHwus Ha ocHOBe K
ONMMKANIINX COCEeMIeH.
Hawusneblii baiecoBckuii
KJaccudukarop.

rpynmoBas

0,5

Bcero




4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb NPUBEICHBI B TabmuIle 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

W3 aux Ne
Ne HaumenoBanue nabopaTopHbIX paboT Tpy0EMKOCT®, | MPAKTHHECKOH | pasaciia
n/m (dac) MOJATOTOBKH, | IMCIIHII
(dac) JIMHBI
Cemectp 10

1| Pa3pabotka Mojenu TMHEHHOTO 1 1 1
agantuBHoro HelipoHa (ADALINE) nHa
OCHOBE 0a30BOT0 KJIacca IMepcenTpoHa

2 | Knaccudukanus Ha OCHOBE IEPCENTPOHHOM 1 1 2
MOJIENIH C UCIOJIb30BaHUEM OHOJIMOTSKHU
Scikit-learn

3 | Knaccudukarus Ha OCHOBE MOIEITN 1 1 3
JIOTUCTHYECKOM PEerpeccuu ¢
HCIoNb30BanneM oubmmorexku Scikit-learn

4 | Knaccudukanus METOI0M OMOPHBIX 2 2 4
BEKTOPOB C MCIOJIb30BaHUEM OHMOIMOTEKH
Scikit-learn

5 | Knaccuduxkarus TMHEHHO pa3aeIuMbIX 2 2 5
00BEKTOB (TpHU MpPU3HAKA, YETHIPE KJlacca) ¢
ucronb3oBanueM oubnuorexu Scikit-learn

6 | Knaccudukanus TuHEHHO Hepa3aeIMMbIX 1 1 6
00BEKTOB C MCIOJIb30BAaHUEM OMOIUOTEKH
Scikit-learn

Bcero 8

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJaroIIXCs
Bunasl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

N Bcero, | Cemectp 10,
Bun camocrositensHO# paboTh
qac qac
1 2 3
W3yueHne TeopeTuyecKoro Marepuasia 60 60
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[ToaroToBka K TEKy1emMy KOHTPOJIIO o5 o5
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
KonTtposbabie paboTsl 3a09HnK0B (KP3)
[ToaroToBKa K MPOMEKyTOUHOM 30 30




arrectanuu (I1A)

Bcero: 115 115

5. IlepeueHnb yueOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSITEIILHON PabOThI 00YUYaOIIUXCS TT0 TUCIUIUTMHE (MOIYJTIO)

Y4eOHO-MEeTOINYECKHE MaTepualibl ISl CAMOCTOSITENFHOW paboThl 00y4aromuXxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUYEOHBIX U3TAHUN

[lepedeHpb nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUI MpHUBeIeH B TadmuIe 8.
Tabnuua 8— [lepeyeHb Ne4aTHbIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

Komiuectso
HK3EMILISIPOB B
Hlnp/ bubmmorpaduyeckas ccpiika OubnmoTexe
URL anpec
(KpoMe 2IIeKTPOHHBIX
HK3EMILISIPOB)
YK Pamka Cebactbsan, Mupmkanunu Baxua. Python u
681.3.07 MalIMHHOE 00yUYEHHUE: MAIIMHHOE U TITyO0KOe 00yUYeHHE
¢ ucnoab3oBanueM Python, scikit-learn u TensorFlow 2,
3-e w3n. Ilep. ¢ anrn. — CII6.: «/Inanekruka», 2020. —
848 c.
YK: XKepon Openben. [Ipuknaanoe MamimHHOE 00yYEHHE C
681.3.07 nomoisio Scikit-Learn, Keras u TensorFlow:
KOHIIETILIMU, UHCTPYMEHTBI M TEXHUKHU JJIS1 CO3JJaHus
MHTEIUIEKTyaJIbHBIX CUCTEM, 2-¢ u31l.: [lep. ¢ aHrI.—
CII6.: OO0 «/lnanextuka», 2020.—1040 c.
VYIK 004.43 | [lnac J:x. Bangep. Python ans cnoxHbIX 3a7a4: HayKa
1137 0 JaHHBIX. 2-€ MeXAyHap. u3l. — Acrana: «CrnpuHt byk»,
2024. - 592 c.
YK Jlxomwm IIpatuk. IcKycCTBEHHBIM HHTEIUIEKT C
681.3.07 npumMepamu Ha Python.: Ilep. ¢
anri. - CI16.: OO0 "JImanexktuka", 2019. —448 c.
ISBN Anpnpeac Mromnep, Capa I'Bunio. Benenue B MmammnHoe
978-5- o0yueHue ¢ nomolbio python. PykoBoactso st
9908910-8-1 | cnenmanuctoB 1Mo padote ¢ maHHbIME. — M.: U1]
«['eBuccra», 2017. — 393 c.
YK JIync Ilenpo Koanwo, Bumuin Puuapt. [loctpoenue
0004.438 CHCTEM MalIMHHOTO 00y4eHus Ha si3bIke Python. 2-e
nznanue/ nep. ¢ anrt. CnuakuH A.A. — M.: JIMK Ilpecc,
2016. — 302 c.
YK On6on Kpuc. MamunaHoe 00ydeHHe ¢ UCIIOIh30BaHUEM
681.3.07 Python. C6opuuk peuentos: Ilep. ¢ anrn. — CI16.: BXB-
[TerepOypr, 2019. — 384 c.: mi.
YK 004.62 | Cunen [3Bu, Melicman Apno, Anu Moxamen. OCHOBBI

Data Science u Big Data. Python u Hayku o JaHHBIX. —
CII6.: ITutep, 2017. — 336 c.
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7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos nH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX Uil OCBOEHHUS JIUCLUIUIMHBI
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 HHPOPMAITHMOHHO-aHATUTHYECCKUI
ndex.php?title=3arnaBHas_crtpanuna | pecypc, MOCBSIIEHHBIH MAITMHHOMY O0yUYCHHIO,
pacro3HaBaHUIO0 00PA30B U MHTEIUIEKTYaTbHOMY
aHAJIN3y JaHHBIX

http://python.org OdununaneHbIil caiiT s3pika Python

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

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTPOTPaMMHOTO OOECHEUEHUS, HCIOIB3yEMOTO TPH 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,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenbr WCHONMB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue
1 Omnnaitn-kaura «CripaBOYHHK 10 HayKe O JaHHBIX Pythony
https://jakevdp.github.io/PythonDataScienceHandbook/05.06-linear-regression.html
2 JlataceTbl 110 MAalIMHHOMY O0Y4EHUIO
http://archive.ics.uci.edu/ml/datasets.php

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuanbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPEICTaBICH 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 MynbpTUMeaUITHAS JTEKIIUOHHAS Ay AUTOPUS B.M. 21-21
KommnbroTepHslii kinacc B.M. 31-04

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

Buj npoMexyTO4YHO# aTTecTanuu [lepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcok BONPOCOB K 3K3aMEHY;
3amauu;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajulbHas IIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIUM, KoTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOXIYJIBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHia
UCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUHN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, 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 apTYMEHTUPYET BBIIBUTAaEMbIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

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

— HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW NEATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICITHATN3UPOBAHHBIX TTOHSATHH.

«XOpOLLIO»
«3aUTEHO

— o0yyaroluiicss yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIN MaTtepual,
[0 CYLIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTYpHI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HaHUUN
HaIpaBJICHUS;

— cnabo apryMEeHTUPYET HayYHbIE TTOJI0KEHUS;

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJIaJIeeT CUCTEMOH CelMaTU3UPOBAHHBIX MOHSITHA.

«yIOBJIETBOPUTEIIHHO
«3a4TEHO
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITETEHIIMI

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TEHO»

— oOyyJaromuics HE YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrpPaMMHOTO
Marepuana;

— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPHU
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAINPaBIICHUH;

— 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 sKk3aMeHa mpeIcTaBiIeHbl B Tadbmuie 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
TepMuHBbI «Cr1abblil HCKYCCTBEHHBIH UHTEIEKT» U « CUIIbHBIHI
HCKYCCTBEHHBIN UHTEIIEKT». [lepeuncnure ocobeHHOCTH
cinabodopMann30BaHHbIX 337a4 KaK OCHOBHOM 00J1acTH IPUMEHEHHUs
TEXHOJIOTMI UCKYCCTBEHHOI'O MHTEIUIEKTa. [[puBeauTe npumepsl Takux
3ajad.

OITK-2.]1.1

[To xakoMy MPU3HAKY MOYKHO BBIICIUTh UHTEIUICKTyaJIbHBIC 3a/1a41
cpenu Apyrux 3aaad oopadotku uHpopmanuu? [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 Mojenax? Ilepeunciure 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/1aui O0yUEHHSI 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 PCIICHUA 3a1a4 MAllIMHHOT'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
UCIOJIb30BaHus 00yueHus 6e3 yuutens. Kakue Tumnel 3a/1a4 pemarorcs OIIK-2.11.6
MeToaaMu o0yueHus 6e3 yuurens? JlaiiTe KpaTKyro XapaKTepUCTUKY
9THUM 3aJjayaM.

[TosicHuTe 0COOEHHOCTH 00YUYEeHHUS C MTOAKPEIUIEHUEM KaK BHJIA
MaIIMHHOTO 00y4eHus. [IpruBeuTe MoCcTaHOBKY 3aau 00yUeHHUS C
nozakpernaeHrueM. OnummuTe cXxeMmy B3auMOJAEHCTBUS areHTa co Cpeloi 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 koapuIeHT OMmMMUOOYHBIX KIacCU(UKAITUN U TIPABUIHBHOCTD
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 kinaccudukaropa
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 ompenenseTcs U JUisl 4ero
HCITOJIB3YETCS.

OIK-2.71.6

11

[TosicuuTe, Kak UCIIONB3yeTCsl KpUBasi pabouell XapaKTepUCTUKU
npuémunka (ROC) nns oueHku kauecTBa padoThI KiaccudukaTopa.
[IpuBenuTe XapakTepHbI BUJI JAaHHOM KpUBOM. Kak BBINISIAUT KpUBas
paboueii XxapaKTepUCTUKU TPUEMHHUKA IIPH YUCTO CITyYaiHON
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 MOKHO 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 OTHAl0T MpeArnoyTeHue kpurepuro kauectea RMSE, a B
Kakux ciayyasx kpurepuio MAE?

OIIK-2.71.6

14

B uém cocTout cBoiicTBO 06001IatOIIEl CTTOCOOHOCTH MOIECTH
MaIIMHHOTO 00y4eHus. Kakue mpuéMbl HCIIOIb3YIOTCS JIJIst
TEOPETUYECKON M SMIMPUUECKOI OIleHKH 000011aomei cnocooHoCTu:
OIlEHKAa MaTeMaTHIEeCKOT0 OXKHIaHHs CPEIHHUX ITOTEPh, OI[CHKA
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
HEZ000y4YeHUs B MOJIEIIIX MalTMHHOTO 00y4eHus. [lepeuncnure
OCHOBHBIE CITOCOObI MUHUMH3ALMH IEPe00yUESHHSL.

OITK-2.11.6

16

[TosicHuTe MOHATHS CMEIIEHHUS, TUCTIEPCUH U HEYCTPaHUMOI
MOTPEIIHOCTH KaK TPEX COCTABISAIOIINX OMIHMOKH 00001IeHUs MO IeTei
MaITHHHOTO 00YYEHUSI.

OIIK-2.]1.6

17

[Tosicuute xapaktep U3MEHEHUS OLIEHOK 3(P(PEKTUBHOCTH MOJeen
MAaIIMHHOT'O 00YYeHHs PU BO3PACTAHUU MX 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.

TK-1.JT.1

19

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

TK-1.J1.1

20

Mopaenb noructuueckoi perpeccuu. [lokaxure, 4To BIXOL
CUTMOUAANIBHOM (PYHKIIMA MOKHO HHTEPIPETUPOBATH KaK BEPOSTHOCTD
MIPUHAJISKHOCTH OTACIHHO B3STOr0 00pasiia mepBoMy KIIAcCy.

TK-1.]1.1

21

OO06yueHue MoIeNIM IOTUCTUYECKON perpeccun. Pemenne nmpooieMbl
nepeoOyueH st MPHU MOMOINM peryisgpuzanuu. L2-perynspusarus

TK-1.]1.1

22

MeToj onopHbIX BekTopoB. Knaccudukanus ¢ MITKIUM 3a30pOM JUIsI

TK-1.]1.1

14




o0ecrnedeHrs CXOUMOCTH ONITUMU3AIMH TIPH JOITYCTUMOCTH OITUOOYHOMN
KJIaCCU(PUKAIIHH.

23

Pemienne HeMMHEWHBIX 3a/1a4 IPU MOMOIIN METO/1a OTIOPHBIX BEKTOPOB.
JloOaBieHre Kk HaOOpy TAHHBIX JIOMOJHUTEIFHBIX IIPU3HAKOB.
Hcnonb3oBanue npusHakoB 6imzoctu. RBF-dynkmms kak GpyHkims
noxoous.

MK-1.]1.1

24

['uneprniapaMeTprudeckas ONTUMHU3AIMS MOJIEIeH MAIIMHHOTO O0YYeHUSI.
Hcnonb3oBaHue peméTyaToro NoMcKa st BBIOOpa HaMTydIInX
TUIepHapaMeTpOB MOJECIIN.

TK-1.J1.1

25

Monenb Ha OCHOBE JiepeBa MPUHATHS pelieHnid. OCHOBHbIE 0COOEHHOCTH
Mmozenu. [locTtpoenne nepesa peleHui Ha OCHOBE ITPUHIIMIIA
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'nnepriapamMeTpsl, 00ECIEYMBAIOIINE TOJACTPOUKY MOJICIH.

MK-1.]1.1

28

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

MK-1.]1.1

29

[Tpuémsl npeaBapuTenbHON 00PaOOTKU JAHHBIX B MOJIENAX MALIMHHOTO
oOyuenwus. Pemenue npo6iemMbl ¢ HEAOCTAIOIIUMHE JaHHBIMH, 00paboTKa
KaTeropuaJIbHbIX (MMEHHBIX U IMOPSIKOBBIX) JaHHBIX, BBIOOP 3HAUMMBIX
MpU3HAKOB (Mcnonb3oBanue L1 perynspuszanuu, airoputM
M0CJIEI0BATEIBHOTO BEIOOPA IPU3HAKOB, OI[EHKA BaXKHOCTH MTPU3HAKOB C
MTOMOIIIBIO CITYYalHBIX JICCOB)

MK-1.71.2

30

Bbienenre npu3HakoB: CxKaTHe JaHHBIX C TOMOIIBIO TOHUKEHHSI
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
coznanuio 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

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

Tabmuna 16 — Bonpocs! (3a1aun) s 3adera / audd. 3adera

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

Kon
WHJMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO TMPOCKTHPOBAHUS/BBIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabnuna 17 — Ilepederp TeM Uit KYPCOBOTO MPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

No i/t

KypCOBOW pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

Bompockl  uisi  TIpoBeeHUsS TPOMEKYTOYHOM aTTECTallMM B BHJE TECTUPOBAHHS
MpeICTaBICHBI B Ta0nwie 18.
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Tabnuna 18 — IlpuMepHbIi IEpeYeHb BOMPOCOB JJIsI TECTOB

Ne
/o

[TpumepHBIii TepeueHb BOMPOCOB I TECTOB

Kon
WHJIUKAaTOpa

1 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 8EPHO20 OMBema

u3 uemvlpex npeoyloAHCEHHbIX U 0O0CHOBAHUEM 8bIOOPA

Wuctpykuus: [IpounTaiite TeKCT, BBIOEpUTE IPABUIBHBIN OTBET U 3aIUILIUTE

apryMeHTHI, 000CHOBBIBAIOIIHNE BEIOOP OTBETA

Ouenka xoppensiiuuu 1o [lupcony mexay nepeMeHHbIMH MoKa3aja
sgayedue 0. Uto 310 o3Hauaet?

A) IlepemeHHble HE UMEIOT JMHEHHON B3aUMOCBSI3H;

b) IlepemeHHble UMEIOT HENMHEWHYIO B3aUMOCBS3b;

B) IlepemenHbIC HE HMEIOT HEJTMHEHHOW B3aUMOCBSI3H;

I') IlepemeHHBIE UMEIOT MAKCUMAJIbHYIO JTUHEHHYIO B3aMOCBS3b
(Tak KaKk 3HaYeHHE OLIEHKH | - OTCYTCTBHE B3aUMOCBS3H).

OITK-2.]1.1
OIIK-2.71.6

Kak cBsi3anbl Mexay co00il MIIOTHOCTH pacnpeeneHus U QyHKIus
pacrpeiesieHust Cy4ailHOW BeTMYUHBI?

A) II1OTHOCTH pactpeneneHus - TO IPOU3BOIHAS (PYHKITUH
pacripeieneHus;

b) ®ynkuus pacnpeneneHus - 3To MPOU3BOIHAS TNIOTHOCTU
pacnpeneNeHus;

B) DOTu BennuMHBI HUKAK HE CBS3AHBI;

[') Oty BenMUYMHBI B3aUMHO OOpaTHBI.

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

Kakyto miomaaps nox kpusoit ROC (Area Under the Curve - AUC)
OyzneT uMmeThb O6e3ynpedHblil kinaccuduxatop?

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

MK-1.70.1
MK-1.]1.2

Kakas u3 MCTPUK MOKET IIPUHHUMATL OTPULATCIIBHBIC 3HAYCHUS?

A) R"2;

b) MAE;

B) RMSE;
I') Accuracy.

MK-1.70.1
TK-1.71.2

2 mun. 3adanue KOM6uHup0661HH020 muna c 6’bl60p0./l/l HECKOJIbKUX eapuarnoe omeema

U3 NPeoIOAHCEHHBIX U PA3BEPHYMBIM 0O0CHOBAHUEM 8b1OODA

Wuctpykuus: IlpounTaiite TEKCT, BRIOEpUTE MTPABUIbHBIC BAPUAHTHI OTBETA U

3aMUIINTE apryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB

Kax 6opoTtscs ¢ addexTom nepeodydeHus?

OIK-2.]1.1
OITK-2.J1.6
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A) Cpnenats Mozens mpolie (MeHee KOMIUJIEKCHOM);

b) B3zsate

MCHBIIIC o6yqafoumx JaHHBIX;

B) Hakonuth Gosbiiie 00y9Jaromux JaHHBIX;

I') Cnenats Mozenb cioxkHee (00Jiee KOMILIEKCHOM );

1) TloBeICHUTH KauecTBO 00yYaromieil BBIOOPKH IMyTEM CHIKEHHS
nIymMa B JJaHHBIX, HCIIPABIICHHS OIIUOOK, YCTPAaHEHHS BEIOPOCOB

U T.O.

9

E) Hanoxuth orpaHndeHus Ha MpOCTPAHCTBO MMapaMeTPOB MOEIH;
K) IIpoBepsATb METPUKH TOJIBKO 10 00yUaroliei BHIOOPKE.

B03MOXHBIMU pelIEHUSIMH TPOOJIEMbI HEIOOOYUECHUS SBISAIOTCS:

A) Bri6op 6osee croxHOW MOJIENN ¢ OOBIINM YUCIOM
HAacTpauBaEMBIX I1apaMETPOB;

b) Ilpenocrapnenue 00yyaromeMy airOpUTMY JIYUIITUX PU3HAKOB
(KOHCTpYHUPOBaHHE MTPU3HAKOB);

B) VYmenbuienue orpannyeHuil Moaenu (Harnpumep, CHIKEHHE
BEJIMYMHBI TUIIEpIIapaMeTpa peryJisipu3alnm).

I') Hu oguH 13 nepedrciaeHHbIX.

OITK-2.]1.1
OIIK-2.71.6

Kakue u3

MCETPUK COBMECCTHO JAIOT JOCTATOYHO IMOJHYIO

XapaKkTepUCTHUKY KilaccupuKaTopa mpu HecOalaHCUPOBAHHOM BBIOOpKE?

A) Accuracy;

b) Recall
B) Precis
) F1.

ion;

MK-1.71.1
MK-1.7.2

Kakue MeToapl MAaIIMHHOTO O0YYCHUS UCIIOIB3YETCS IS
Kiaccupuranuu?

A) JluneitHas perpeccus;

b) Jloructuueckas perpeccus;

B) I'panueHTHBIN cnyck;

I') MeTton riaBHBIX KOMIIOHEHT;

1) Metoa K-cpennux;

E) Meton onopHbIx BeKTOpoB (SVM).

MK-1.]1.1
MK-1.71.2

3 mun. 3aoanue 3AKpvblno2o muna Ha yCnanoesjeHue Coomeenicmeust

HNuctpykuus: IIpounTtaiite TEKCT M yCTaHOBUTE COOTBETCTBHE. K KaXk10i MO3UIINH,
JAaHHOM B JIEBOM CTOJIOIIE, TOA0EPUTE COOTBETCTBYIONIYIO MO3UIIUIO B

IIPaBOM CTOJIOIIE

VcTaHoBUTE COOTBETCTBHE. THIIEI IIPU3HAKOB B MAalIMHHOM
O6y‘-ICHI/II/I 1 UX OIIMCaHHC

1 Komuuectenuble A) IlepemeHHast, KOTOpas U3MEPSIETCS B pEAJIbHBIX
(HeTIpepBIBHBIC) YuCiax, HapuMep, BO3PacT WU JOXO]T
2 Kareropuanbhble b)) IlepemenHas, KoTopasi IpUHUMAET 3HAUYEHUS U3

(MCKpeTHBIC)

OTPaHMYEHHOT0 MHOKECTBA, HAIIPUMED, MO
WJIU 1IBET

OIK-2.71.1
OIIK-2.11.6

17




3 IlopsinkoBble B) KareropuanbpHblil IpU3HaK, KOTOPBIA MOKET
OBIThH YIIOPSIIOYEH, HAIPUMED, OLIEHKA MPOIyKTa
1o mkazue ot 1 1o 5

4 bunapHble I') KareropuanbHblii MPU3HAK, KOTOPBIH MOXKET
MIPUHUMATD TOJIHKO JIBa 3HAYCHUSI, HAITPUMED,
€CTb/HET WUJIM MpaBa/I0XKb

) Texcr, npeacTaBIeHHBINA B BUJIe HAOOpa CII0B

WM CUMBOJIOB, UCIIOJIB3YETCSI IPU aHATIU3E
TEKCTa WX MPHU paboTe C TaHHBIMU U3
COLIMAJIbHBIX ceTel

10

Cocrasisomye omrOKH 0000IEHUT MOJEIN MAILIMHHOTO
oOydeHus

1 Cwmemenue A) Cucrtemarnyeckasi ommOKa, CBsI3aHHAS C
HEBEPHBIMU IIPEIIOJIOKEHUIMU O XapaKTepe
naHHbIX. [Toka3bIBaeT HACKOJIBKO AJIEKO
IIPOrHO3bI MOJIETHN HaXOATCS OT KOPPEKTHBIX
MIPOTHO30B B 1I€JIOM ITPH MHOTOKPAaTHOM 00y4eHUU
MOJIEJI Ha Pa3HBIX MMOJIMHOXKECTBAX 00yYaIOIIEero
Habopa JaHHBIX.

2 JMucnepcust b) Cayuaitnas ommOka, cBA3aHHasI ¢ Ype3MEPHOU
YYBCTBUTEIHLHOCTHIO MOJETHU K HEOOIbIIUM
M3MEHEHUAM B 00y4aroIux JaHHbIX. M3mepser
CTETeHb U3MEHUMBOCTH MTPOTHO3a MOJENH AJIs
KJIacCU(UKALUU OTJENBHOT0 o0pas3ua npu
MHOTOKpPaTHOM 00yY€HUHU MOJIENH, HallpUMep, Ha
Pa3HBIX MOJIMHOXKECTBAX 00ydJaroniero Habopa
JTAHHBIX.

3 Heyctpanumast B) [losiBisercs BciieicTBHE 3alTyMJIEHHOCTH CaMUX

TIOTPELHOCTh JTAHHBIX.

OITK-2.]1.1
OIIK-2.71.6

11

YcraHoBUTE COOTBETCTBHE. THIIBI aHCAaMOIEH MOEIeH MAaIIMHHOTO
o0y4YeHUs U ONMCaHUE

1 barrunr A) Metoa nocTpoeHHs! HECKOJIBKUX MOJIEIeH
Bootstrap Aggregating) Ha OCHOBE CITy4alHBIX MOJIBBIOOPOK
oOyuarorieil BBIOOPKH, arperupoBaHue
PE3yJIbTATOB JIJIsl TOJTYUYEHHS
OKOHYATEJIBHOIO IPOrHO3a
2 bycrunr (Boosting) b) Cnoco6 noctpoeHus nocienoBaTeIbHOCTH
cJ1abbIX MOJIeNeH, KaXK/ast Ceyromas
oOy4JaeTcsi Ha TaHHBIX, HA KOTOPBIX
npeabIAyIIas J0mycKaia OMnOKH
3 Crexunr (Stacking) B) Meroa, B KOTOPOM HECKOJIBKO MOJIENEH
00yyaroTcst HE3aBUCUMO, a 3aTEM UX
Pe3yJIbTaThl UCIOJIb3YIOTCS B KAUECTBE
MPU3HAKOB B 00ILEH MOAETH
I') Meroa, mpu KOTOPOM HECKOJIBKO MOJIENIel
rOJIOCYIOT 32 OKOHUYATENIbHBII POTHO3,
B3BELLICHHOE UJI PAaBHOMEPHOE
KOJIMYECTBO I'0JIOCOB PA3HBIX MOJEINIEN
MOYKET OBITh MCII0JI30BAHO

MK-1.71.1
MK-1.71.2

12

YcraHoBuTe  COOTBETCTBHE. THIBI  pEryysipuzallud  MOJENEH

TIK-1.J1.1

18




MalllMHHOI'O 06y‘-I€HI/ISI 1 UX OIMUCAaHUC.

1 L1 perynspusarst
(Lasso)

2 L2 perynspuzarms
(Ridge)

3 Elastic Net

4 Dropout

A) Merona, KoTopsIif fo6aBseT mrpad K
(hyHKIMOHATY MOTEPh IO a0COIFOTHOM
BEIMYMHE KOAPPHUIIUEHTOB MOJIEIH,
MI03BOJISICT IPOBOUTH OTOOP MPU3HAKOB

B) Meton, koTopslit nobasisier mrpad K
(GyHKIMOHATY IOTEPb 10 KBAapaTy 3HaYeHUN
KOA(PHUIHEHTOB MOJEIH, CITIOCOOCTBYET
YMEHBIIEHUIO BECOB KOAD(HUIIMEHTOB

B) Meron, koTopsiii coBmeniaer B cedbe L1 u L2
peryJspu3anuio, o3BossieT 0aTaHCupOBaTh
MEXy 0TOOPOM MPU3HAKOB M COKPAIICHUEM
BECOB

I') Texnuka, koTopas npuMeHseTcs A 60pbObI
C rnepeoOydeHueM HEHPOHHBIX CeTel,
3aKIII0YAETCs B CIYyYaiiHOM HCKITIOYSHUU
9YacTH HEHPOHOB B Mpoliecce 00yUeHUs

1) TexHuka, KOTOpas UCIOIb3YETCs IS
ONTHMHU3ALIMHU ITpoLiecca 00yUyeHus,
3aKJII0YAETCsl B OCTAHOBKE O0YUYEHUs MOJIENIN
Ha paHHMX 3Tarax, Korjaa HeT 3HAYUTEIbHOTO
IIPUPOCTa KauecTBa

TIK-1.J1.2

4 mun. 3aoanue 3AKpbIino2o muna HA yCmaHoe6Jj/leHUue nocne008amenbHoCmu

I/IHCprKHI/IHZ HpO‘-IHT@.fITC TEKCT U YCTAHOBUTC IMOCIICAOBATCIbHOCTD.
3anumnmre COOTBETCTBYIOIITYTO MMOCJICAOBATCIbHOCTD 6}’KB CJICBA HAIIpaBO

13 Omnpenenure Mocaea0BaTeIbHOCTb IPUHATHS HHTEIIIEKTYaTbHBIX OIIK-2.1.1
PELIEHUI YEIOBEKOM. OIIK-2.1.6
A) [lannsie (06paboTka);
b) Mudopmanus (mo3nanue);
B) 3nanue (oOHapykeHUE 3aKOHOMEPHOCTEH);
I') TlonnmaHnue (BbIBOJI YMO3aKIIOUEHUH);
) Paccyxnenue (IpuHSITHE pEIICHUH).
14 VYKkaxuTe nocie0BaTeIbHOCTh 3TAllOB MAIIMHHOTO O0YYEHHUS. OIIK-2./1.1
OIIK-2./1.6
A) Onenka Mozienu (BbIOOp KpUTEpUEB KaueCcTBa, CPABHEHUE
paznuuHbIX anroputMoB MO);
Bb) IIpenoOpaboTka qaHHBIX (BBIAEICHHUE PU3HAKOB, OTOOP
MPU3HAKOB, CHIYKEHUE Pa3MEPHOCTH, MacIITaOMpOBaHUE
NPU3HAKOB, B3STHE BEIOOPOK);
B) IlpornosupoBanue (MCTIOJIb30BAaHNE MOJICIIN);
I') O6yuenue mozenu (0TOOp Mozenu 1 00yueHHe, BBIOOp METPUKH
KauyecTBa, epeKpEécTHas MPOBepKa, TUIeprIapaMeTpruiecKas
ONTHMH3ALIHS).
15 VkakuTe nocneaoBaTeIbHOCTh ATAOB B3auMOIeCcTBHS areHToB co | [IK-1.J1.1
Cpenoi B MallTMHHOM OOYYEeHHH C MOJKPEIJICHUEM, KOTOPhIE Tl IK-1.1.2

Ha3BaHue MeToay ooyueHuss SARSA/
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A) Cocrosinue;
b) JleiicTBue.
B) Iloakpemnnenue;

5 mun. 3aoanue omkpvimo2o muna c pazeepHymuiM Omeemom

HNuctpyknus: [IpounTaiiTe TEKCT M 3aIUIITUTE pa3BEPHYTHIH 000CHOBAHHBIN OTBET
WJIM HAMTUIIATE TIPOIMYIIEHHOE CJI0BO/CIIOBOCOUYETAHUE

16 Krnacrtepusanusi, cHuKeHHE pa3MEPHOCTH IaHHBIX, ouck aHomanui | OIIK-2./1.1
U JIp. — 3TO aJITOPUTMBI B KOTOPBIX UCIIOJIb3YETCSI O0yUYCHHE OIIK-2./1.6

17 — 3TO METOJ MalIMHHOro o0yuyeHus, B KoTopoM areHT | OIIK-2./1.1
oOydJaeTcsi Ha OCHOBE OOpaTHOM CBSI3M OT cpefbl ¢ menbio Makcumu3zanuu | OITK-2.J1.6
BO3HArPaXJACHUS

18 MeTo b1 HCIOJIB3YIOTCS I OIICHKH KaueCTBa MOJIETU IK-1./.1
MAIIMHHOTO O0YYEeHHS, CPAaBHEHHS MOJIEJICH 1 BEIOOpA ONITUMAIIbHOM IK-1.1.2
MOJIETIH.

19 Ha3bIBatOT 3G (DEKT, MPpHU KOTOPOM Ka4eCTBO PabOThI IK-1.4.1
QIroOpUTMa Ha HOBBIX OOBEKTAX, HE BOIIEIINX B COCTAB O0yUYCHUS, MK-1.4.2
OKa3bIBaeTCsI CYIIECTBEHHO XYK€, YeM Ha oOyuaroiieil BEIOOpKe.

Ipumeuanne: CUCTEMA OLIEHUBAHMS TECTOBbIX 3AJJAHUI.

1-if Tun. 3aiane KOMOMHUPOBAHHOTO TUTIA C BLIOOPOM OJTHOTO BEPHOTO OTBETA U3
YeThIpeX MPeASIOKEHHBIX U 000CHOBAHUEM BBIOOpA CUUTAETCS BEPHBIM, €CIIU NPABHIILHO
yKa3zaHa nudpa v npuBeAeHb KOHKPETHBIE apI'yMEHThI, UCIIOJIb3yeMble IPU BEIOOPE OTBETA.

[TonmHOE coBnajieHue ¢ BEPHbIM OTBETOM — 1 Oas.

Hesepnslit oTBeT miu ero orcyrctBue — 0 0anios.

2-i Tin. 3amaHre KOMOMHUPOBAHHOTO TUTIA C BELIOOPOM HECKOJIBKUX BapUAaHTOB OTBETA
U3 NIPEJIOKEHHBIX U pa3BEPHYTHIM 0OOCHOBAHUEM BBHIOOPA CUUTAETCS BEPHBIM, €CIIU MPABUIIBHO
yKa3aHbl HUQPPbI U IPUBEACHBI KOHKPETHBIE apTyMEHTHI, UCIIOIb3yEeMblE€ MPU BEIOOPE OTBETOB.

[TonmHOE coBmaieHue ¢ BEPHbIM OTBETOM — 1 Oas.

Ecnu nonymiens! ommOku UM oTBET oTcyTcTBYeT — 0 Oaios.

3-if THIL. 3aHaHI/Ie 3aKPBITOro THIIA HA YCTAHOBJICHUEC COOTBETCTBUA CHUTACTCA BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBUS (ITO3UIIMU U3 OJJHOTO CTOJIOIA BEPHO COMOCTABIICHBI C
MO3UIIMSIMH JIPYTOTO CTOJIONA).

[TonmHOE coBmaieHue ¢ BEPHbIM OTBETOM — 1 Oas.

Hesepnslit oTBeT nin ero orcyrctBue — 0 0anios.

4-it Tun. 3ajaHue 3aKPHITOTO THIA HA YCTAHOBJICHUE TIOCIEI0BATEIIHHOCTA CUUTACTCS
BepHBIM, cClin HpaBI/IJIbHO yKa3aHa BCS ITOCIICA0BATCIIBHOCTH I_II/I(I)p

[TonHOE coBMazeHre ¢ BEPHBIM OTBETOM — 1 Gas.

Ecnu nomyiens! ommoOKy WM 0TBET OTCYTCTBYeT — () 6asioB.
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5-if THII. 3a/1aHNE OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM CUHUTAETCSI BEPHBIM, €CIIH
OTBET COBMAAAET C STAJOHHBIM I10 COJIEPKAHUIO U TTOJIHOTE.

[IpaBunbHBIN OTBET 3a 33JjaHUE OIICHUBAETCA B 3 Oasa.

Ecnu nonymieHa onHa omrOka\HETOUHOCTB\OTBET NMPABUJIbHBIN, HO HE MOJIHBIH — 1 Gasu.

Ecmu nomyiieno 6osee 1 omuOKU\0TBET HEMPaBHILHBIA\OTBET OTCYTCTBYET — O OaJIIOB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne

W [lepeyeHb KOHTPOIBHBIX PabOT

1 KJIIACCUDUKALIMA C MUCITOJIB30BAHUEM ITEPCEINITPOHHON MOJIEJIN

1. Ilpu nomoum Gpyukiuu make blobs () u3 moayns sklearn.datasets (cm.
IpUMep HUKE) CTeHEPUPOBATh UCXOIHBIC TAaHHBIC I 3aJa4H KIIaCCU(PHKALIIN:

- MaTpUIly IPU3HAKOB, COJAEPIKALLYIO 10 ABa npu3Haka Juist 500 npumepos;

- MacCHB LIEJIEBBIX METOK, IPEICTABIISIONIHIA 1Ba Kilacca.
ITocTpounTs rpaduk, 0ToOpakaromuii pacipeeIeHne KIacCoB B IPOCTPAHCTBE MIPU3HAKOB.
BriBecTr Ha medaTh:

- pasMCPHOCTHU MAaCCHUBOB IMPHU3HAKOB U LCJICBBIX MCTOK;

- MacCUB YHHKaJIbHBIX METOK KJIACCOB.

2. BoInosiHUTE pas3zaeneHue Habopa JaHHbIX HAa TPEHUPOBOYHBIN U TECTOBBIN HAOOPHI.
BriBecTu Ha ne4ath pa3MEepHOCTH MOJYYEHHBIX MACCUBOB.

3. BemmonHuTh MacitabupoBaHue MPU3HAKOB.
4. PemnTs 3a/1a4y Ki1acCU(UKAIMK C UCTIOJIb30BAaHHEM MepCeNTPOHHOMH MOJIEIH.

5. IIpoBeputh paboTy Ki1accupuKaTopa Ha TECTOBBIX JAHHBIX.

OnpenenuTs U BBIBECTH HA ME€YaTh:
- YHCJIO HEBEPHO KIIACCU(DUITMPOBAHHBIX 00Pa30B;
- CpeJHMEe OLIMOKH KilacCU()UKALMU Ha TPEHUPOBOYHBIX U TECTOBBIX JAHHBIX;
- "BEpHOCTH" KJIacCU(UKALIUH.

6. [Toctpouts rpaduk 06IaCTH perieHu Npu MoMoIu GyHKIIUU
plot _decision_ regions u3 moayis Useful Functions

# TEHEPATOP JAHHBRIX IJISI KJIACCUSUKAIINUNA

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import make blobs

X, y = make blobs (500, 2, centers=2, random state=1,
cluster std=2.8)

2 KJIACCUDUKALMS C UCITOJIb30BAHUEM MOJIEJIN JIOTUCTUYECKOM
PEI'PECCHUH

1. TIpn momomu ¢pynkumu make blobs () us moayns sklearn.datasets (cm.
MIpUMep HUKE) CTEHEPUPOBATh UCXOIHBIE TAaHHBIC JJIs 3a/Ia4H KJIacCU(DUKAIIIH:

- MaTpUIly TPU3HAKOB, COJIEPAKANLYIO MO ABa npu3Haka s S00 npumepos;

- MacCUB LIEJIEBBIX METOK, MPECTABIIAIOIINI ABa Kjlacca.
[Toctpouts rpaduk, oToOpakaroLuil pacpeieleHle KJIacCOB B IPOCTPAHCTBE MPU3HAKOB.
BriBecTr Ha nevars:

- Pa3MEPHOCTH MacCCUBOB IIPU3HAKOB U LIEJIEBBIX METOK;

- MACCHB YHUKAJIbHBIX METOK KJIACCOB.
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2. BeinmonHuTh pasaencHue Habopa JaHHBIX Ha TPEHUPOBOYHBIN U TECTOBBIN HAOOPHI.
BeiBecTH Ha neyaTh pa3MEpPHOCTH IOJIYyYEHHBIX MACCHBOB.

3. BBINOJIHUTH MacIITaOUPOBAaHUE IPU3HAKOB.

4. PemuTh 3a1auy KiI1acCU(UKAIMK C UCTIOIB30BAHUEM MOJIEIH JIOTHCTHYECKOMH
perpeccum.

5. [IpoBeputh padboTy Kinaccu(pukaropa Ha TECTOBBIX JaHHBIX.
OnpenenuTthb U BHIBECTH HA TMEYaTh:
- YHCJI0 HEBEPHO KIacCU(UIIMPOBAHHBIX 00Pa30B;
- cpeliHKe OIIMOKHU KJIacCU(PHUKAIUU Ha TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;
- "BepHOCTB" KIlaccu(UKaLuy;
- BEpOSATHOCTH IIPUHAJICKHOCTH K Pa3IMYHBIM Ki1accaM oopasioB Ne 10, 20, 100
TECTOBOM BBIOOPKH.

6. IToctpouts rpaduk 06JACTH PELICHUH IPU TOMOIIH (PYHKIIUH
plot_decision_regions
u3 moayisi Useful Functions

# TEHEPATOP [JAHHEIX U1 KJIIACCUSUKAIINU

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)

KITACCUDOUKALINA C UCITOJIB3BOBAHUEM METOZIA OIIOPHBIX BEKTOPOB

1. TIpu momomum ¢pynxumu make blobs () u3 moayns sklearn.datasets (cm.
IpUMEp HUXKE) CTEHEPUPOBATh UCXOIHBIE JaHHBIE AJIS 33/1a4M Kiaccupukanuu:

- MaTpHUIly IPU3HAKOB, COJIEPIKAIIYIO 1O ABa npu3Haka a1 500 nprumepos;

- MacCHB LIEJIEBBIX METOK, MPEICTaBIIAIONINI 1Ba Kilacca.
[TocTponTs rpaduk, 0ToOpakaromuii pacipeeIeHne KIacCOB B IPOCTPAHCTBE MPH3HAKOB.
BriBecTr Ha nevars:

- pasMCPHOCTHU MAaCCHUBOB IMPHU3HAKOB U LCJICBBIX MCTOK;

- MacCHUB YHMKAJIbHBIX METOK KJIACCOB.

2. BoInosnHUTE paszeneHre Habopa TaHHbIX Ha TPEHUPOBOUHBIN U TECTOBBII HAOOPHI.
BriBecTH Ha neyaTh pa3MEpHOCTH MOJYYEHHBIX MACCHBOB.

3. BommonHuTh MactabupoBaHHue MPU3HAKOB.
4. Pemntsh 3a/1a4y Ki1acCU(UKAIIMH C UCIIOJIIb30BAaHHUEM METO/1a OMOPHBIX BEKTOPOB.

5. IIpoBeputh paboTy KiaccuuraTopa Ha TECTOBBIX JIAHHBIX.

OmnpenenuTth U BHIBECTH HA TEYaTh:
- YHCJI0 HEBEPHO KJIaCCU(DHUITMPOBAHHBIX 00Pa30B;
- CpelHue OMMOKHU KIacCU(PUKAIIMU Ha TPEHUPOBOYHBIX M TECTOBBIX JIAHHBIX;
- "BEpHOCTH" KJIacCU(UKALINN;

6. ITocTpouts rpaduk 006JaCTH pelIeHUH pU TOMOILTH (PYyHKIHH
plot _decision_ regions u3 moayis Useful Functions

# TEHEPATOP JAHHHX IJId 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)
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10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akrtax [VYAIIL, peraMeHTUPYIOIKUX MOPSAOK U MPOUEAYpY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluy 00ydaromuXxcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCHUIIJIMHBI

11.1. Meroauueckue ykazaHus i OOy4yaroIIMXCs 10 OCBOEHHMIO JIEKLIHOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHadeHne COBpEMEHHOH JIeKIMU B
paMKax TUCHMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMEHTaJIbHBIX MpoOJeM JUCUMIUIMHBL, METOJ0B HAay4yHOI'O I[I03HAHUS, HOBEHIINX
JOCTHDKEHUH Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIUs BBINOJIHAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMHU. JIEKIMs pacKkpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LeJIbHOE IMPEeICTaBIeHUE O AUCLUILIUHE,
IIOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCLHUIUIMHAMM.

[Inanupyemble pe3yabTaThl IPH OCBOEHUH 00YYarOIMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOM TEME;

— TOJy4Y€HHE OIbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pasBuTHE TNPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSATEJIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsiBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IIOJIyYeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUA HAyKM M TEXHUKH H O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuThCsl METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJABHBIE MBICIH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);

— TOJIy4ueHHe TOYHOIO IOHUMAaHHUs BCeX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATBCA JIEMOHCTpaluuend CIaioB H
UCMOJIb30BAaHUEM pA3laTOYHOrO MaTepuajna IpH TNPOBEIEHHUM KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHSI OTAETBHBIX TEMATHK 10 IUCLIUIIIIMHE.

CrpyKTypa npeaocraBiacHus JEKIIHOHHOTO MaTepuana:

Jlekuust coctoMT U3 TPEX OCHOBHBIX 4YaCTE: BCTYNMUTEIBHOW, OCHOBHOW U
3aKIIIOUYUTEIbHOM.

BerynurensHas 4acTh onpenenseT Ha3BaHWEe TEMBI, IUIaH U 1enb Jekuud. OHa nmpu3BaHa
3aMHTEPECOBATh M HACTPOUTH ayJIUTOpPHUIO. B 3TOM 4YacTH JEKUMU H3JIaraercs akTyaJlbHOCTD,
OCHOBHAasl MJes, CBA3b JAHHOM JIEKIWU C MPEABbIIYIIMMH 3aHIATHSIMH, €€ OCHOBHBIE BOIIPOCHI.
BBenenne 10KHO OBITH KPAaTKUM M LEJIEHATPABICHHBIM.

B OCHOBHOM 4YacTH JIEKUMH pEaTU3yeTCs HAYYHOE COJEpKaHUE TEMBI, BCE TJIABHbBIC
y3JI0BbI€ BOIIPOCHI, MPOBOJUTCS BCS CHUCTEMa JIOKA3aTeNbCTB C MCIIOJIb30BaHHMEM Haubosee
1eJ1eCO000pa3HBIX METOAUUYECKUX MPUEMOB. Kaxk1blif yueOHbIIl BOMPOC 3aKaHYMBAETCSI KPATKUMU
BBIBOJIAMH, JIOTUYECKH TOABOJSAIIUMU CTYACHTOB K CIELYIOLIEMY BOIIPOCY JIEKIIUH.

3aKIII0YMTEIbHASA YaCTh UMEET LIEIb0 00001aTh B KPaTKUX (POPMYIMPOBKAX OCHOBHBIE
UJIEU JIKLMH, JIOTUYECKH 3aBepliasi €€ KaK LEeJIO0CTHOE TBOPECHHUE.

OtnenbHbIE BUBI JIEKLIUH MOTYT UMETh CBOM OCOOEHHOCTH KaK IO COJCPXKAHUIO, TaK U
10 CTPYKTYDE.
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11.2. Meroauyeckue yKazaHusl Uil OOYYaIOIMUXCS TIO0 TPOXOXKICHUIO MPAKTHYECKUX
3aHATHI.

[IpakTueckoe 3aHSATHE SABIAETCS OJHOW M3 OCHOBHBIX (DOpM OpraHuszanuu y4eOHOTro
npoliecca, 3aKII0YaonIascs B BBITOJTHEHUN 00YYalOUIMMHUCS 110JI PYKOBOJICTBOM ITPETIO1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOGHHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOU
JUCHUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITa TBOPUECKOU IS TEIHHOCTH.

[enbro MpakTUYECKOTO 3aHATHS ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YYarOIIMMCS
YMEHUU U HAaBBIKOB IIPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMO NUCLMIUIMHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYAIOIIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuieHue, yriayOseHue, pacliupeHHe M JAeTalu3alus 3HAHUNW T[pU pPELIeHUN
KOHKpPETHBIX 3371a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAaMU H3Y4YEHUs KOHKPETHOM YyueOHOM
JUCUHUILIHBI;

— BBIpa0bOTKAa CIOCOOHOCTH JIOTMUYECKOTO OCMBICICHHSI TONYYEHHBIX 3HAHUN 7S
BBITIOJTHEHMS 3aJJaHHI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyaJbHON (popm
o0y4eHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTuueckue 3aHATHS MPOBOJATCS B KOMIIBIOTEPHOM KJIACCE C MHCIOJIb30BAaHUEM
[AaKeTOB IMPOrpaMM pa3pabOTKM W OTJIAAKK MPOrpaMMHOro obecneueHus JucTpuOyTHBa
Anaconda.

Anaconda — JuctpubyTtuB Python, mnpenHasHa4yeHHbIH I8 KPyMHOMACIITAOHOM
00pabOTKH TaHHBIX, TPOTHO3HON aHATUTUKHA U HAYYHBIX BBIUHUCIEHUN OT Kommanuu Continuum
Analytics. D10 OecIulaTHBIA, BKJIIOYas KOMMEpPYECKOE MCIIOJIb30BaHME, U TOTOBBIA K
UCIIOJIb30BAHUIO B Cpeje MpennpusTus AucTpuOytuB Python, koTopeiii oO0beauHsET Bce
KJII04YeBble OMOJIMOTEKH, HEOOXO0AUMBIE JUIsl paOOThl B 00JIACTH HAYKU O JTAHHBIX, MATEMATUKU U
paspabotku. Anaconda yxe Bixiarouaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTuueckue 3aHATHS MPEANoNaraloT padoTy MO UHAMBUAYAIbHOMY 3a/laHUIo,
CBSI3aHHOMY C pa3paboTKON U OTJIaZKOW POOOTOTEXHUUECKUX CUCTEM 00paboTKHU HHpOpMaLUK.

[To pesynpTaTamM Ka)KJOTO0 MPAKTHYECKOrO 3aJaHMs JOJDKEH ObITh MOATOTOBJIEH OTYET,
coJiepKaliii He0OX0IUMbIE TEOPETUYECKHE CBEJICHHS, IUCTUHIM M-IIPOrpaMM, MOCTPOEHHbBIE B
Ipolecce BBIMOJIHEHHUs] paboThl rpaduueckue 3aBUCUMOCTH U T.. Kaxkapli oT4éT A0MmKEeH
coJiepkKaTh BBIBOJBI IO MPOJENAaHHOH paboTe M CIHCOK HMCIOJB3YEMbIX JOMOJHUTEIbHBIX
HCTOYHUKOB.

Kaxnoe npakThueckoe 3aHATHE 3aBeplIaeTcs coOeceloBaHMEM C MpernojaBaTesieM I10
MIPEJICTaBICHHOMY OTYETY C BBICTABJICHHUEM OLICHKH.

11.3. Meroauueckue yka3aHus ISl OOYYarOIIUXCS MO BBITIOJHEHUIO JT1a00PATOPHBIX
pador.

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaromuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOMU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTepUCTHKOW 00yYaromerocs.
Brimonnenne mabopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3yYeHHUs JUCLMIUIMHBI, OIpelenseMoil ydeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTeynBarOIIUM PEIICHUE CIeIYIOINX OCHOBHBIX 3a/1a4 00y4aromerocs:
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— TMpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
HN3Yy4YaCMbIX B paMKax I[aHHOI\/JI JUCHUIIIINHBI,

— 3aKpCIUICHHUEC, Pa3BUTUC K JACTaIu3alusd TCOPCTUYCCKUX 3HaHHﬁ, IMNOJIYyYCHHBIX Ha
JCKITHSIX;

—  IOJIy4eHHe HOBOW MH(OPMAIMH 110 U3yYaeMO JUCIUILINHE;

— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSITEIBHOH  paboThl ¢ J1abOpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpamMHu.

3anadue u TpeOGoBaHUs K IIPOBEACHUIO 1a00PATOPHBIX PaboOT
Jlaboparopubie pabOTHI, MPEIYCMOTPEHHBIC B JJaHHOM KypCe, BBIMOJHSIOTCA B

KOMIIBIOTECPHOM KJIaCCE€ Ha MEPCOHATIbHOM KOMIIBIOTEPE C MCIIOJIB30BAHHUEM IMAKETOB IIOAACPKKHA

pa3paboTKU U OTJIAJAKH IPOrPaMMHOTO obecrieueHus Ha s3bike Python.

B mpomecce moarotoBkm K - 1abopaTtopHOl  paboTe  HEOOXOAMMO — M3YYHTh
COOTBETCTBYIOIIME METOJUYECKHE YKAa3aHWS W TOBTOPHUTH JICKIMOHHBIM MaTephall, KOTOPBIHA
OTHOCHTCS K TeMe paboTHI.

[lepen HauanoM BBINIOJIHEHUS PaOOTHI HEOOXOIUMO CO3AaTh OTICNIbHYIO MAnKy AJis
co3aaBaeMbIX B paboTe (aiijloB M YCTAaHOBUTH €€ B CHCTEME KaueCTBE TEKYIIEH JAUPEKTOPHUU.
[TyTh K 1aHHOI Manke He JOJDKEH COJepKaTh UMEH, HATMCAHHBIX KUPUIUTULICH.

B mpouecce BbImomHEHUS pabOThl MOJNYYEHHBIE pE3yJIbTaThl Pacdy€ToB, IJUCTHUHTU
pa3pabaTbIBaeMbIX MPOrpaMM, CXeMbI M JIpyrue paboune mMarepuaibl JODKHBI COXPAHATHCS Ha
JIMCKE JUTA UX JalbHEHUIIEero NCII0Ib30BaHUs IPH 0(OPMIICHUH OTUETA.

ITo oxoHuannu pabOTH HEOOXOAUMO COCTABUTH OTYET U MOJATOTOBUTHCS K €T0 3alUTE Ha
CJICAYIOUIEM 3aHSATHH.

CrtpykTypa u opma oTueTa 0 1abopaTopHOM paboTe
OTtuéT 0 mabopaTopHOil paboTe NOKEH COACPIKATD:

— ¢aMuIHI0, UMS U OTYECTBO CTYJIEHTA, BHITIOTHUBIIETO paboTy;

— HOMep y4eOHOMH TpYIIIIbI;

— J1aTy BBITIOJIHEHUS PabOTHI;

— Ha3BaHUeE padoThI;

— 11eJIb pabOoTHI;

— KpaTKyro (GOpMyIUPOBKY 3aJaHus Ha JIAOOPATOPHYIO padoTy;

— OCHOBHBIE TEOPETHYECKHE CBEIACHHS W (HOPMYIIBI, HCIOJIH30BABIIUECS B TIPOIECCE
BBITNIOJTHEHUSI paOOTHI;

— JINCTUHTH MPOTPAMM, Pa3pabOTaHHbIE U OTJIAKEHHBIE B MPOIIECCE BHITTOTHEHUS paOOTHI;

— CXEMBbI, pa3pabOTaHHbBIE B ITPOLIECCE BHINMOIHEHHS padoThI;

— TIPU UCTIOJIB30BAHUU JTOTIOJTHUTENBHOM JINTEPATYPhI YKa3aTh CCHUIKH M MPUBECTHU CITUCOK
JTUTEPaTYPHI;

— BrIBos1BI 110 paborTe.

TpeboBanust K 0POPMIIEHHIO OTYETA O JIAOOPATOPHOU padoTe
[Ipumep odopmieHus: TUTYJIBHOTO JIUCTa OTYETA MO JabopaTopHOil paboTe mpHUBeneH Ha

caiiTe yHMBEpPCUTETa WW.guap.ru.

[Ipu odopmienun otuéra o mabopaTopHON pabOTEe HEOOXOMUMO MPHUACPKUBATHCS
tpeboBanuit 'OCT 7.32-2017 «Ot1uér 0 HaydHO-HCCIEAOBaTeNbCcKOW paboTe. CTpyKTypa H
npaBuiIa OPOPMICHHSD.

25



ITo kaxxmoit mabGopaTopHON paboTe MOJDKEH OBITH MOATOTOBJICH OTYET B OYMaKHOM U B
NIeKTpOHHOM BHje. [locie 3ammThl 1a0OpPaTOpHBIX PAOOT OTYETHI B OYMaKHOM BHUIC C
NPOCTABJICHHBIMH OILICHKAMH XpPaHATCS Ha Kadenpe, a OTYETHl B AJIEKTPOHHOU (hopMe HOIKHEI
OBITH BBUIOKEHBI B IMYHOM KaOMHETE y4Jallerocs Ha CailTe YHUBEPCHUTETA.

11.4. Mertoauueckue ykazaHus JUIsl OOyYarONIMXCs MO MPOXOXKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, 00YYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJACTBE INPEMOAABATENss, HO 0€3 ero HemoCpeACTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a09HOM (opMe OOydeHHs, CaMOCTOsTEIbHasi paboTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBITOTHEHUSI CaMOCTOSITEIBHON paboOThI, y 00ydaromerocss GopMUpYyeETCs
1enecoo0pa3Hoe MIaHUPOBaHUE paboyuero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, o0ecrieunBaeT BBICOKHUH
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT TIOJYYUTh HABBIKH TIOBBINICHHS
Ipo(hecCHOHAIBLHOTO YPOBHS.

MetoauyecKMMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIIBHYIO  paboTy
00y4aroUUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o JUCIUILINHE;

—  METOJMYECKHE YKa3aHHsI 110 BBHIMIOJHCHHIO KOHTPOJIBHBIX PadOT (U1 00YyJaroIIuXCs
10 32049HOU (hopme 0OyIeHUs).

11.5. Metoauueckue ykazaHusl JUIsl OOyYarolMXCs IO TPOXOXKICHUIO TEKYILEro
KOHTpOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCHEBAEMOCTHM NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEYEHUE CeMecTpa C IIeJbl0 OLEHMBAHUSA X0Jla OCBOEHUS
JTUCIUIUINHBI.

KonTpons kauecTBa 3HaHUI MPOBOAUTCS B (popMe MHIUBUAYATBHOTO coOece10BaHUs 110
MaTepuandy OTIENbHBIX pa3[esioB AMCLMIUIMHBL, a TAKK€ IPOBEPKU OTYETOB O BBINOJIHEHUU
IIPAKTUYECKUX 3aJaHUMH.

Pe3ynpTaTsl TEKyIero KOHTPOJIs MOTYT YYUTBIBATHCS IIPHU MPOBEACHUN MPOMEKYTOUHON
aTTeCTalUN.

11.6. Metoauueckue yKka3zaHUs Ui O0YyYaroIUXCs MO MPOXOXKACHUIO MPOMEXKYTOUHOM
aTTeCTallUU.

[IpomexxyTounass  artectanust  oOyyarOIIMXCs — NpeAycMaTpHBaeT  OLCHMBAaHUE
IPOMEXYTOUHBIX M OKOHYATEIbHBIX PE3yJIbTaTOB 00yUeHHS 10 AuciuminHe. OHa MPOBOAUTCS B
dbopMe 3K3aMeHa:

Ok3aMeH — (opMa OLEHKH 3HAHHH, MOJyYEeHHBIX OOyYaloUIMMCs B MpoOLecce M3yUYeHUS
BCEH TUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU paboThl, CIIOCOOHOCTH MPUMEHSTh
UX JJIS pelIeHUs TMPaKTHYECKUX 3a7ady. DK3aMeH, Kak IMpaBWJIO, MPOBOJUTCS B MEPUOJ
HK3aMEHALIMOHHOW CECCHUU U 3aBEpIIACTCS] aTTECTAllMOHHOM OIIEHKOM «OTIMYHOY», «XOPOIIO»,
«YIOBJIETBOPUTEIIEHOY», «HEYAOBIETBOPUTEIHEHOY.

Cucrema OLEHOK IpH MPOBEIECHUU IMPOMEKYTOYHOW AaTTeCTAllMH OCYIIECTBISETCS B
COOTBETCTBUM C TpeboBanusiMu [lonokenuit «O TekymieM KOHTpOJE YCIEBaEMOCTU U
IPOMEXYTOuHOW aTrectauuu cTyaeHToB ['YAII, oOydarommxcss MO MHporpaMMam BBICIIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBON CHCTEME OIIGHKM KadecTBa Y4eOHOW paboThI
ctynentoB B 'Y AIDy.
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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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