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IlepeyeHb OCHOBHOM M JOIOJHUTEIbHON YUeOHOM JIMTEPATYPbl, HEOOXO0AMMOM
JJISL OCBOCHUS JUCUMILIMHBI (MOXYJIS)

OcHoBHas nuTepartypa:

1.

Trorames, A. A. KoMIbroTepHBIE CPENCTBA UCKYCCTBEHHOTO UHTEIUIEKTA :
yueOHoe nocooue / A. A. Trorames. — Camapa : Camapckuit
rocyaapcTBeHHbI TexHuueckuit yuusepeuret, ObC ACB, 2020. — 270 cC.
— ISBN 978-5-7964-2293-9. — TekcT : 21eKTpOHHbIH // DINEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiit]. — URL.:
https://www.iprbookshop.ru/105021.html (xara oopamenus: 08.10.2021).
— Pexxum nocryna: ans apropusup. [lonb3zoBarenei

JlononHuTenbHasA JIUTEpaATypa:

2.

Maxkkuniu, Yac Python u ananu3 gansasix / Yac Makkuniu ; nepeBos A.
Cnunkuaa. — 2-¢ m3a. — Capatos : [IpodoOpazoBanue, 2019. — 482 ¢. —
ISBN 978-5-4488-0046-7. — TekcT : 2IEKTPOHHBIHN // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiit]. — URL.:
https://www.iprbookshop.ru/88752.html (nata odpamenus: 07.10.2021). —
Pexum nocryna: piis aropusup. [lonp3oBarenen

Padann, I'oncanec [udpoas o6padoTka uzodpaxkenuii / 'oncanec Padas,
Byac Puuapn ; nepeson JI. U. PyGanos, I1. A. Youna ; nox penakuueit I1. A.
Youmna. — Mocksa : Texnocdepa, 2012. — 1104 c¢. — ISBN 978-5-94836-
331-8. — Tekcr : 2NMeKTPOHHBIH // DneKTpoHHO-O0ubInoTeuHas cuctema [PR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/26905.html (xara
obpamenus: 08.10.2021). — Pexxum moctyma: Juist aBTOPU3HP.
II0JIb30BATENIEN

[[Tammupo, JI. KomnbrotepHoe 3penue : yueonoe nocodue / JI. [llamupo, 1.
Crokman ; non pegakiueit C. M. CokoJioBa ; IepeBO/I C aHTJIMICKOTO A. A.
borycnasckoro. — 4-e uzn. — Mocksa : JIJabopatopus 3nanuid, 2020. —
763 c. — ISBN 978-5-00101-696-0. — Tekcr : anextpoHHbli // JlaHs :
AJIEKTPOHHO-OMOIMOTEUHAS CUCTeMA. —

URL.: https://e.lanbook.com/book/135496 (nata obpamenns: 07.10.2021).
— PexxuMm ntocryna: aist aBTopu3. MOJIb30BATEIIEH.

An, D. C. [IporpaMMupoBaHre KOMITBIOTEPHOTO 3peHUs Ha si3bike Python /
3. C. in ; nepeon ¢ anrnuiickoro A. A. CimakuH. — Mocksa : JIMK
[Ipecc, 2016. — 312 c. — ISBN 978-5-97060-200-3. — TekcT :

AJIEKTPOHHEIH // JIaHb : 3MEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —


http://www.iprbookshop.ru/105021.html
http://www.iprbookshop.ru/88752.html
http://www.iprbookshop.ru/26905.html
https://e.lanbook.com/book/135496
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URL.: https://e.lanbook.com/book/93569 (nata obopamienus: 07.10.2021). —
Pexxum octyna: uist aBTOpU3. TOJIb30BaTEIICH.

6. Knerre, P. Komnbroteproe 3penue. Teopus u anropuTmsl : yueOHHUK / P.
Kunerre ; nepeBoa ¢ anrnuiickoro A. A. Cnunkuna. — Mocksa : JIMK
[Tpecc, 2019. — 506 c. — ISBN 978-5-97060-702-2. — Texkcr :
AJIEKTPOHHEIH // JIaHb : EKTPOHHO-OMOIMOTEYHAS CUCTEMA. —

URL.: https://e.lanbook.com/book/131691 (naTa ooparienus: 07.10.2021).
— Pexxum noctyna: asis aBTOpU3. MOJIb30BaTelEH.
7. Koanep, A. Uzyuaem OpenCV 3. PazpaboTka nporpaMM KOMIBIOTEPHOTO

3penus Ha C++ ¢ npumenenuem oubmmotexu OpenCV / A. Koanep, I
bpaacku ; nepeBon ¢ anrimiickoro A. A. CnuaknHa. — Mocksa : [IMK
[Ipecc, 2017. — 826 ¢. — ISBN 978-5-97060-471-7. — Texcr :
AJIEKTPOHHBIH // JIaHb : 2JEKTPOHHO-OMOIMOTEYHAs CUCTeMA. —

URL: https://e.lanbook.com/book/108126 (nata obparienus: 07.10.2021).
— Pexkxum noctyna: asis aBTOpH3. MOJIb30BaTElNEH.

Y4eOHO-MeTOAMYECKOE  oO0ecledYeHHe  CAMOCTOSITEJIbHOW  padoThI
00y4aImuxcs no JUCUUIJInHe (MOIYJII0)

1 Dnexrpounsiii yuusepcuter Moodle SIpI'Y URL.:
https://moodle.uniyar.ac.ru/

2 Emunoe 0KHO mocTyna K oopasosarensubiM pecypcam URL:
http://window.edu.ru/

IHepeyens HHGPOPMALUMOHHBIX TEXHOJIOTHI, HCIIOJb3YEeMbIX NPU U3YYEHHH
AUCUMILTHHBI, BKJIKYAasi NPOrPpaMMHOe o0ecredeHue

B mporiecce ocymiecTBieHsI 00pa3oBaTEIBHOTO MPOIECCa UCTIONb3YIOTCS:
— 1715t pOpMUPOBAHUS TEKCTOB MAaTEPHAIIOB JUISI TPOMEKYTOYHOM U TEKYIIEH aTTeCTaluy —
nporpammbl Microsoft Office, uznatensckas cucrema LaTex;
— JJ1s Iourcka yueOHoi nutepatypsl Oubnuorexu Spl'yY — ABromarusupoBaHHas
onbmmoreunas nadopmannonnas cucrema "BYKU-NEXT" (ABUC "byku-Next");


https://e.lanbook.com/book/93569
https://e.lanbook.com/book/131691
https://e.lanbook.com/book/108126
https://moodle.uniyar.ac.ru/
http://window.edu.ru/
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Y4eOHO-MeTOAMYECKHE YKA3AHUA U PEKOMEH AU
K M3YYEHHUIO TeM JIEKIIHOHHBIX U MPAKTHYECKUX 3aHATHI,
CaMOCTOSITe/IbHOI padoTe CTYIEHTOB

ConepxaHue JUCHUTUIAHBI

HaunMeHnoBaH#e TUCITUTUIMHBL
(MonyIist) ¢ yKazaHUuEM
pazzesoB (3JEMEHTOB)

/HaMEHOBaHHE pa3Jena
TV CIATUTHHBI

HazBanue TeMbl ¢ KpaTKUM COJEpKaHUEM

1 MammaHOE 00yUueHue

BBenenue B MammHHoe o0yueHue.

Knaccudukanms 3aa4 MalmmHHOTO 00y4YeHUs: 00y4YeHue ¢
yuutenem, o0ydeHue 6e3 yuuTens, peKOMeHIaTebHbIe
cucteMbl. OCHOBHBIE TEPMHUHBI: OOBEKTHI, IPU3HAKU, METKH
(oTBeTHI), peraroniee mpaBuIo, 0000IIaroas CIOCOOHOCTD,
nepeody4yeHue.

[TocranoBkuU 3a/1a4 KinaccuduKalyu U perpeccuu. Busl
NpU3HAKOB (OMHApHBIE, YHCIOBBIE, MOPSAKOBBIE, HOMUHAIILHBIE,
KonuuecTBeHHbIe). [Ipumepsl 3agau. CoBpeMEHHOE COCTOSIHUE
o0nacty, ycreurHblie IpoekThl. CBs3b ¢ APYruMuU 00JIacTSIMHU, B
YACTHOCTH KOMITBIOTEPHBIM 3pEHUEM.

S3bik Python BBegenne. OCHOBHBIE XapaKTEPUCTUKH SI3bIKA,
CUHTaKcuc. ba3oBble TUIIBI JaHHBIX U OTIEPALIUU C HUMHU.
[TpeoOpa3zoBanus TUNIOB. Y CIIOBHBIE ONIEPATOPHI (BETBICHUS).
[ukasr B Python (for u while). ®yukuus range. CTpyKTYphbI
JAHHBIX: CIIMCKH, KOPTEKHU, CIIOBApU U MHOKecTBa. DyHKIIUH,
MOJyNIY U OMOIMOTEKH, UMIIOPT.

3nakoMcTBO ¢ Onbanorexoir Numpy. CpaBHeHue numpy.array
u list. Cpessbl. Jlornueckas unaexcaius. Oco6eHHOCTH
onepauuii +, *, ** CpaBHeHue range, arrange, Xrange.
['enepanys cirydaiiHbIX YHCEIT U3 Pa3HBIX PACIIPEICIICHUMN.
3HakoMmcTBO ¢ 6nbanorekoir Matplotlib. Pucosanue rpaduxos
plot, subplot, moanucu K ocsim, Ha3BaHUE, JIETCH 1A, 3a/IaHHE
1BeTa u Bujaa rpaduka. Iuarpammsl: bar, hist, bxplot, pie.
PucoBanue TemnoBoii kapTel imshow.

3nakoMcTBO ¢ OMOaMoTexoi Pandas.

Tun nansapix Series: 00bsABIECHUE, UHACKCAIINS, OOpaIeHHe K
aJieMeHTaM, OTOOp 1Mo ycIoBHIO. [Iponmycku 1 ux 3amoTHEHUIO
(fillna).

Tun panaeix DataFrame. Muagekcanys, Ha3BaHUSA CTOJIOLOB.
Ob6parenne k anemenTam (at, loc, iloc). /lo6aBnenue/ynanenue
anemeHToB. [IpoBepka Ha MPOMYCKH, YAAJICHHE, 3aTI0JTHEHNE.
Haxoxnenue u ynanenue nyonukaron. [lepennaexcarusi.
Mertonst apply, sort, groupby.
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IepBuunblii anaau3 fanHbIX (6ubaroreka sklearn). Drarmbt
aHaJIM3a TAHHBIX.

Yrenwue csv paiina, mapopmanus o Habope naHubIx (info,
describe, head/tail). [Toaxo/ap! K 3aII0JTHEHUIO IPOITYCKOB.
[IpeoOpazoBanre HoMUHANBHBIX Mpu3HaKoB (Label Encoding,
One-Hot Encoding, Hashing). HopmupoBka 4ucioBbIx
npusHakoB (StandartScaling, MinMax Scaling). Pa6ora ¢
TEKCTOBBIMHU NpPU3HAKaMU (map, MeIokK cioB, N-rpammsl, TF-
IDF).

Kak npaBuiibHO OlleHUBATh KaueCTBO MOJENH (OTJIOKEHHAS
BBIOOpKa, kpocc-Banuaamnus, LOO). MeTrpuku kadecTBa
(accuracy, TOUHOCTB, MONTHOTA, F1-mepa).

MeTpuuyeckue MeToAbl. | NI10TE3a KOMIIAKTHOCTH U
HETpepbIBHOCTH. Mephl 6JTM30CTH, 0000IIEHHAS METPUKA
Munkosckoro. [Ipumep 3anaun kiaaccu(pukanuy LBETKOB
upuca. O6001eHHBIN MeTprUuecKuil kiaccudukarop. Mero
kNN. Oxno ITap3ena. 3agaya perpeccuu, METO, HAUMEHbBIINX
KBagpaToB. Hemapamerpuueckas perpeccus, siiepHoe
criaxxuBanue Hamapas-Barcona. Buasl Gynkimu siapa.
Anroputm LOWESS.

[Tpumenenue metonoB Oubmuoteku sklearn: train_test split,
cross_val_score, accuracy_score.

[TpuMeHeHne METPUYECKUX METOJIOB C HCITOJIb30BAaHHEM
oubmmoteku sklearn. Meroasr KNeighborsClassifier,
GridSearchCV, Pipeline (HopmupoBka npusHakoB 1 kNN).

JIuneiinsie MmeToabl. JInHelHas perpeccuss. MeTpUKU KayecTBa
perpeccun. ['palueHTHBIN CITYCK U CIIOCOOBI OIEHUBAHUS
rpaauenTa. [lepeoOyuenue u perynspuszanus. Cpoiictea L1, L2
perynapuzauuu. Meroasl oubnanoreku sklearn:
LinearRegression, Lasso, Rige, ElasticNet.

Jluneitnas knaccugukanus. Jloructuueckas perpeccus u
OLICHKH BEPOSATHOCTHU KJIACCOB.

MHorokaccoBast ki1accu(uKanus, cBeJieH1ue K OMHapHbIM
3a1ayaM. MHOroKJ1accoBasi JOTUCTUYECKAs] PErPECCHSL.
[Toxoap! K BBIYMCICHUIO METPUK KauecTBa Macro micro
ycpennenue. [lonstue PR, ROC-kpusas, merpuku AUC-PR,
AUC-ROC.

Pemaromme nepesbs. JXKanublil anroputM nocrpoenus. Beioop
JyYIIEero pa30MeHus ¢ MOMOIIbIO KpUTEpHsl MHHOPMATUBHOCTH.
Kputepun nuahpopMaTUBHOCTH ISl pETPECCUH U
KJaccupukanuy. Y4€T nporyckoB B iepeBbsix. Pemaromue
JIEpEBbs U KaTErOpUAJIbHBIC IPU3HAKU. Y CEUEHHE JIEPEBA.
JepeBbs 11s 3anaun perpeccun. HeOpexkHble peraronye
JIEPEBbsL.

MeToabl NOHUKEHHUs PA3MEPHOCTH. JIMHEWHbBIE METOIBI,
MmeTo[ TmavyHbiX koMnoHeHT (PCA). Henunueliasie Metoist MDS
(mHOTOMEpHOE IKanupoBanue), SNE, Tsne.
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O0yuenue 0e3 yuurtenas. Knacrepuzamus. MeTpuku O1HM30CTH.
AnroputMmel: k cpennux, fuzzy k-means, nepapxuueckue
metonabl. Henmunueitnsie metosl knactepusanuu DB-SCAN.
OOcyxeHre METpUK KauecTBa KiacTepu3annu (Ousnec-
METPHUKH).

11

PexomengaTe/ibHbIe CHCTEMBI.

[Toxxomer content-base, collaborative filtering, user-based, item-
base, Ha ocHoBe SVD pasznoxxenus. Mcnons3oBanue
peryisipuzanuu. OlleHKa KayeCcTBa PEKOMEH A

Uroro, 1i cemecTp:

11

BBenenue B 00padoTKy M300pakeHMi.

L{BetoBbie mpocTpancTBa: RGB, CMY, CIELab, HSB/HSL/HSI.
[ToHsiTHE TUCTOTPAMMBI IPKOCTH.

OunbTpanus nzodpaxenuit. [lonsTiue cBepTKa, NOIXOABI K
Bbruncienuto. OuibTp [Naycca, MeauanHubiit GUILTP
(nenuneitHbIi). [loBbILIEHNE PE3KOCTH.

3HakoMcTBO ¢ 0ubMoTekoii OpenCV.

OO01ee onucanue YTo COACPKUT OUOINOTEKA, KAKHUE SI3BIKU U
wiatdopmbl noaaepxkuBaeT. Moaynu. [Ipumep npoctoro
MIPUJIOKEHUS C 3arpy3KOH U OTOOPaKEHUEM KapTHHKHU.
[IpakTUueckoe UCIoIb30BaHUE U3YUYECHHBIX MTOHATHM.

12

Haxo:xnenue rpannu. [lonstue rpaguenTa u3oopaxkeHusl.
Mertonb! Beruncienus, onepatopsl Pobeprca, Ilpesutra,
Cobens, cuiia U HanpaBieHue rpagueHTa. Jlerekrop Kanuu
BhIIesieHHe rpaHull. [ ucrorpamma rpaguentos (HOG).

13

IIpocThie MeTOBI 1eTeKIMH 00bEKTOB.

bunapuzanus uzobpaxenuit. Mopgonoruueckue onepanuu
cykeHwue, pacmupenne. Mopdoiorudeckast GuibTpanus,
HaXO0XJICHNE TPaHULIbl, CKeJIeTa. AJITOPUTM BBIYMCIICHUS
KOMIIOHEHT CBA3HOCTH (0OBEKTOB).

14

Boruncienue Npu3HaKoOB U3 H300paKeHUsI.

L{BeToBBIE MpU3HAKH, THUcTOrpamMa apkoctd HOG kak
MpU3HaKU. ['eomeTprdecKkue mpru3Haku 00BEKTOB (TIOMIAIb,
HEPUMETP, BBHITIHYTOCTh, KOMIAKTHOCTb, MOMEHTBHI).
ConocraBnenue KOHTypoB, Distance Transform nsns 6sicTporo
BBIYUCIICHUSI PACCTOSIHUS MKy KOHTYpaMH. TeKCTYpHBIH
aHanu3, uaes 6anka GuIbTPoB (GUIBTPHI pa3HbIX
HarpaBJIeHUH).
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16 Metoa onopHbIx BekTopoB (SVM). Jluneiino pa3nennmas
BbIOOpKa. [TocTaHOBKA 3a71a4K pPErpecCHH, armpOKCUMAIIHS
bynkunym 1ms 3anaun kiaaccupukanun. Crydait THHEHHON
OT/ICTMMOCTH, TIOCTAHOBKA 3aJ]a4¥ ONTUMHM3AIIMU U €€ pelIeHue.
[ToHsAITHS OOPHOTO BEKTOPA, OTIOPHBIC HAPYIIUTEIH.
Henuneiinoe o6o01menue, saepHblid Tprok. Bumsr suep. SVM-
perpeccus.

[TpakTrueckoe mpumeHnenue Mmeroaa SVM miis kiaccudukanum
u perpeccuu (bubmmoteka sklearn). [Ton6op mapamerpa C. Kax
BIIUSICT BBIOOD si7pa Ha PopMy pa3AeIIroNIeii TOBEPXHOCTH,
TECTUPOBAHUE PA3HBIX sJIEP.

Jerexuust nemexoaoB. Maes CKOIb3AIIETO OKHA.
Beraucnenue nmpusHakoB st pparmenta nzoopaxenus (HOG).
[Tpumenenue merona SVM miis knaccudukanuu nemexon/HE
nenexo 1. YIIyUIIeHHs: HCIIOJIb30BaHKE OJIOKOB, YIyUIICHHUE
BBIOOPKU MpU 00YyUEHUU 32 CUET MCIOJIb30BAHUS CIIOKHBIX
MIPUMEPOB ¢ MpeapIyIiero mara. [Ipodiema nucbananca
KJIACCOB, BEIOOP MPAaBHIIBHOM METPUKH Ka4eCTRBA.

18 KoMno3uuusi aaropurMoB. Pa3Hbie OIX0/1bI: B3BEIICHHOE
ronocoBanue, Bagging, Boosting, Staking. Ciyuaiinsrii sec.
Bbyctunr Hag nepeBbsimu. XGBoost.

HetexTop jaun Buosno-/Ixonca. Maes cinadbix
kiaccudukaropon. [ToHATHE HHTErPATBHON MaTPHIIBI.
Anroputm AdaBoost. Kackan kinaccupukaropon, TpeOOBaHUS K
UX KauecCTBY.

20 3HAKOMCTBO B HEHPOHHBIMH CETSMH.

Maremarnueckast MoJienp HelpoHa. Mnes cymmupoBaHus
BXOJIOB U PUMEHEHHUE (PYHKIMM aKTUBALMK. Buabl QyHKIMit
akTHBaMu. MHoOrocnonHbIN nepuentpoH. [Ipobiema
HCKIIIOYAIOIIETO WIH. BO3MOKHOCTH JBYXCIIOMHOTO
nepuentpoHa. [lonsarue GyHKIIMN OTEPH, CBEJACHHE K 3a/1a4e
ONTUMU3AIMH, OOpAaTHOE pacCpOCTPAHEHUE OILNOKH,
TPAIUEHTHBIN CITYCK.

Cseprousie HC. CBepTouHBIH CII0M, CI0W IPOPEKNUBAHNUSA,
¢ynkus softmax. CoBpemennsie apxutektypsl CHC.
IIpuMepsl yCIEIHO PELICHHBIX 3a/1a4: PACIIO3HABAHUE
pykonucHbIX 1udp, Habop ImageNet, pacno3HaBaHue JIUII.

IIpumep Tecra

1. Yewmy Oyner paBeH KOpeHb U3 CPEAHEKBAAPATUUHOMN OMIMOKH /1715 Habopa u3 3
HaOJII0/IeHUH, Iie OTKJIOHEHHUE MPeCKa3aHns JMHEHHON perpeccuu OT peaabHbIX
3HaueHU# paBHHL: -1, 2, -27

a) 2
6) 3
B) 0
r) 1.

2. Paccmorpum mpu3Hak “‘OOpazoBaTenbHas mporpamma” TIpH aHAM3e JaHHBIX T10
CTyJEHTaM YyHHMBEpCUTETa. OTOT IPU3HAK MOMKET TIPUHUMATh TPU 3HAUEHUS:
“DOxoHomuka”’, “Martemartuka”, “@unocodus”. Bocronp3yemcst one-hot kogupoBanuem u
3aMEHUM 3TOT MPU3HAK HA TPU OMHAPHBIX, KOTOPbIE OYIyT COOTBETCTBOBATH KAaTETOPHIM
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B TOM IOPSJIKE, B KOTOPOM OHH IepedncieHsl Boime. Kak 0yaeT 3akoaupoBaH MpU3HaK
co 3HayeHueM “Ounocodpus’?

a) (1,0,0)

0) (1,1,0)

B) (1,1,1)

r) (0,1,0)

n) (1,0, 1)

e) (0,0,1)

x) (0, 1, 1).

3. Mogens IMHEHHOU perpeccuy BBITIAANT Tak: a(x)=w0+w 1 x 1+--+wd xd. Ckonbko y

He€ mapaMeTpoB?
a) d;
0) d+1;
B) 1;
r) d-1.

4. Tlpenmnomnoxum, 4TO MbI CTPOUM MOJIENb MPEACKa3aHus POCTa MO BO3pacTy U Becy

yenoBeka. Mozenb ¢ KakiuM KO3 PHUIIMEHTaMH BEPOSITHEE BCETO NIepeoO0ydnIIach?
a) 0.001 * (Bo3pacr) + 0.5 * (Bec);
0) 0.1 * (Bo3pacr) + 0.33 (Bec);
B) 1402325.3 * (Bo3pacrt) + -1404370.5 (Bec).

5. Tlpearnoyoxxum, 94TO MBI CTPOUM MOJIENb MPEACKA3aHUs CTOMMOCTH JIOMa 110 KOJIHYECTBY
KOMHAaT M cpefHeil 1eHe goMa B paiione. Ilepen kommuecTBOM KOMHAT Kod((UIIMEHT
pasen 1400230, a nepen cpenneit neHou qoma B paiione 0.8. M0XXHO 1 yTBEp»KIaTh, 4TO
KOJIMYECTBO KOMHAT — OoJiee BaKHBI NpPU3HAK ISl KayecTBa IMpeAcKa3aHus, 4eM
CpeIHsisl IeHa B paiioHe U movyemy?

a) Her, Tak kak k03 QUIHEHTH HECPaBHUMBI, TIOCKOJIbKY MPU3HAKH UMEIOT Pa3HbBIN

MacIrao;

6) Her, tak kak cpenHssl LleHa JoMa B pailloHe€ — 3TO MNPHU3HAK C OOJBIIUM
pa3dbpocom, a UMEHHO pa30poc XapakTepu3yeT LIeHHOCTh IPU3HAKa,

B) Jla, Tak Kak KOJMYECTBO KOMHAT — 3TO NPU3HAK, KOTOPHII MOXKET MPUHUMATH

HeOoJIbIII0e KOJIMYECTBO 3HAUEHUH, a 3HAUNT, KaX/10€ 3HAUCHHE COJIEPKUT B cede
0o0J1b111e MH(pOPMaLIUK;

r) a, Tak kak K03 UIHEHT nepes KOJINYeCTBOM KOMHAT OOJIbIIIe.

6. Kaxkas 3 Mozgenei mpuBOAUT K 0TOOPY MPU3HAKOB?

a) JIuneitHas perpeccus 0e3 perynspuszanun

6) Ridge-perpeccus;

B) Lasso-perpeccus;

r) ElasticNet.

IIpaBuiIbHbBIE OTBETHI

Bonpoc Ne IIpaBUIIBHBIN OTBET Bonpoc Ne IIpaBUIBHBIN OTBET
1 0 4 B
2 e 5 a
3 0 6 B

Kpurepun ouenku

¢  «OTaM4HO» — 6 IPaBUIBHBIX OTBETOB;

o «Xopouo» — 5 IpPaBUIbHBIX OTBETOB;

L «yI[OBJ'IeTBOpI/ITeJ'IBHO» -4 IIpaBHUJIBHBIX OTBETOB;
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o «HeynoBnerBopuTenbHO» — 3 U MEHEE NTPaBUIIBHBIX OTBETOB.

IIpumepsl 1adopaTOpHBIX padoT
Hanucats mporpamMmy ¢ UCTOIB30BaHUEM OMOJIMOTEK, KOTOpAs PEIIaeT CISAYIONIYIO 3a1a4y:

1. bunapwusyiite nzobpaxenue robo3.jpg, 4TOObI BBIICTUTh KPACHBIE KPYXKKH, BBIOOD
nopora OMHAPU3aIIUU JOJDKEH OBITh aBTOMATU3HPOBAH, BEIOOP IIBETOBOTO MPOCTPAHCTBA
ocraercs 3a aBTopoM. [IpoBepbTe padoTry Bamiero anropurma Ha H300paKEHUAX
robo2.jpg, robol.jpg.

2. BwimenuTe BHYTPEHHIOI U BHEIIIHIOIO IPAHMITBI HA H300pakeHuu binarl.jpg binar2.jpg ¢
MOMOIIBI0 Mopdosioruueckoit 00padotku. [TosicHUTE pe3yabTaThI.

3. Brimenure 00beKThI Ha M300pakeHUH binarl.jpg, BEIYUCIUTE TUIONIAAb KaXI0TO
oOBeKTa.

i

[IpogemMoHCTpHPYHTE MPOMEKYTOUHBIE PE3YIbTATHI PA0OTHI ATOPUTMA.

5. Beigenute 00beKxTh Ha n300pakenuu Clusters.jpg. Ha BpIXoae JOKHO MOMYIHTHCS
n300paxeHue, Ha KOTOPOM pa3Hble O0BEKTHI TOMEUEHBI Pa3HBIMHU 1IBETaMU, a (JOH
YEPHBIM.

6. s uzobpaxenus circles.jpg peanuzyiite MOpPOIOTUIECKUI alTOPUTM TS TIOCTPOCHUS

TpeX U300paKCHHIA, KOTOPBIC OBl COJIEPIKATN COOTBETCTBEHHO: 1) TOIBKO YaCTHIIHI,

Kacaroluecs KpaeB U300paskeHust; 2) TOIBKO TPYIIbI MePEKPHIBAIOIIUXCS YaCTHIL; 3)

TOJILKO OJAMHOYHBIC KPYTJIbIC YACTHIIBI.

38}131—[1/15[ AJIA TPynInbl U3 HECKOJILKHUX Y€JI0BEK

7. Bwimenute B uzo0pakenusix tablel.jpg, table2.bmp, table3.jpg rpanuiisl TabauIbI C
UCIIO0JIb30BaHUEM MOP(HOJIOTHYECKUX onepaluii. Pe3yabTaTrom 00paboTKH JOIKHO OBITH
n300pakeHne, B KOTOPOM yJIaJIeH BECh TEKCT M OCTABJICHBI TOJIBKO TPAHUIIBI JIMHUH.
Kakue O6butn po0ieMsl, Kakue ecTh MyTH UX pelleHHs], KaK1e BbIOPaIH BbIL.

8. IlpemyoxxuTe M peannu3yiTe alrOpUTM HAXOXKJICHUS HE IO KOHIIA 3alTOJTHEHHBIX OYTHUIOK
Ha n3obpaxenuu FigP1126.tif. ByTeinka cunTaercs 3al0IHEHHON 10 KOHIIA, €CIU
YPOBEHB BHIIIE CEPETUHBI MEXKIY HAYAIOM CY)KEHHS 1 HU30M TOPJIBIIIKA.

9. Ha uzobpaxkeHusix eye .bmp Bbienure (mocTpoiite OMHaApHOE N300paKeHHE)
3pavek/payXKy. AJITOPUTM JTOJDKEH paboTaTh nmpuemMsiemMo s Beex (4 n3o0paxeHuit).
Kakue 6butn po0sieMbl, Kakue ecTh MYTH UX pelleHus], Kakie BbIOpaau Bbl. Berancnure
XapaKTEPUCTHKH BBIIEJICHHOTO 00BbeKTa (TUIOIAb, IEPUMETP, BHITSIHYTOCTb,
KOMIAaKTHOCTB ).

10. Peanm3oBath anropuT™ BBIACTICHHUS HA H300paKEHUH 00bEMITIONIETO MPSMOYTOJIbHHKA, B
KOTOPOM pacrojiaraercsi ITPUX-KO/I.

CryneHT 3anumaet 1adopaTopHyo paboTy, IPH 3TOM TOTOBUT MPE3EHTALIUIO C
pe3ynbTataMu paboThl MPOrpaMMbl Ha pa3HbIX dTanax (moaxojax K pemeHuto). CTyaeHT
JIOJKEH OBITh TOTOB OTBETUTH HA BOIIPOCHI IO KOy MTPOrpaMMBbl U MOSICHUTH BBIOOD
3HaYeHU MapamMeTpoB B QYHKIHIX, KOTOPbIE UCHIOIB3YET. A TaKKe IOHUMATh aJlTOPUTM,
KOTOPBII HCIOJIB3YETCs B TOM UM WHOU, CTOPOHHEH (PYHKIIUH.

Iokazarenu Kpurtepun

AHanusupyeT U3y4eHHbI MaTepual,
[IpaBUIbHO BBIOMpACT MyTh PELICHUS 3a0a4H U
HCIOJIB3YET MOAXOASAIINE AITOPUTMBIL,
IIporpamma paboTaeT KOPPEKTHO.

ConepxaHue nporpaMMbl
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AprymMEHTUpOBAaHHO OTBEYAET HA 3HaeT U3JI0KEHHBI MaTepual,
BOIIPOCHI [IposiBisieT KpUTUYECKOE MBIIIJICHHE

[IpencraBienue 1abOpaToOpHOA MaTepuaibl,

I/ICHOHB?)yeT HIUIFOCTPATUBHLBIC, HATJIAIHBIC

Bnaneer kynapTypoii peuu.

Kpurepun onenkn

N =

«OTIU4HO» — MporpaMMa MpaBWIBHO DEILIAeT MOCTaBJICHHYIO 3ajady, jJabopaTopHas
paboTa MOTHOCTHIO COOTBETCTBYET ONMMCAHHBIM KPUTEPHSIM;

«Xopomo» — TporpaMMa IpaBHIBHO pEIIaeT MOCTABICHHYIO 3ajady, JiabopaTropHas
paboTa COOTBETCTBYET ONKUCAHHBIM KPUTEPUSAM 3a UCKIIOUEHHUEM HEKOTOPBIX 3aMEUaHUIN
He 0oJiee YeM M0 HECKOJIbKUM ITYHKTaM KPUTEPHEB;

«Y I0BJIETBOPUTEIBHO» — MporpaMma IpPaBWIbHO pEIIaeT IIOCTABICHHYIO 3ajady,
naboparopHas paboTa COOTBETCTBYET OoJiee UeM IMOJIOBUHE OMMCAHHBIX KPUTEPHEB;
«HeynoBneTBOpUTENbHO» — MpOrpaMMa HE MPEAOCTaBICHA, WM HE BEPHO pEIIacT
MOCTaBIICHHYIO 3ajady, JjabopaTropHas paboTa HE COOTBETCTBYET OOJBIIEH YacTu
ONMCAHHBIX KPUTEPUEB.

BapuanT 0nsera Ha 3a4ete

Onuuure metox «Pelatomniye aepeBbsi», IEPEUUCIUTE €ro JOCTOMHCTBA U HEJOCTATKHY. .
Yro takoe nepeoOyuenune/nenoo0yuenne? Kak mpoBoauTh aHanu3 Toro nepeodyueHa
WJIM HeJ1000y4YeHa Moiesb?

OnummMre MeTo MOCTPOEHUSI PEKOMEHIaTeNIbHOM cucTeMbl Ha ocHOBe SVD
pa3IoKEHUS.

[Tpu pemennu 3agaun 6uHapHOM Kiaccupukanuu 11 1000 TeCTOBBIX MPUMEPOB
MOJIy4YEHbI pe3yJIbTaThl, IPECTAaBICHHbIE B Ta0nMIIe HIKE. YeMy paBHBI TOYHOCTh
(Precision), monuota (Recall) u F-mepa knaccuduxaropa? Uro nokassiBatoT 3Tu
BEJIMYMHBI, KOTI/Ia KaKYIO JIy4llle CTOMT UCIIOJIb30BaTh?

JleicTBUTENbHBIN KIacc
1 0
85 890

0 15 10

Kpurepun ouenku

«OTIANYHO» — TaHBI BEPHBIE OTBETHI Ha 4 BOMPOCOB U3 OHIIETA;

«XO0poIIO» — TaHBI BEPHBIE OTBETHI HA 4 BOMpoca u3 OujeTa, B HEKOTOPBIX BOMIPOCAX
OBLTH JOIMYIICHBI CYIIECTBEHHBIC HEIOUETHI;

«Y 1OBIIETBOPUTEIHHOY» — JaHbl BEPHBIE OTBETHI HA 3 BOIIpOca U3 OujeTa;
«HeynoBneTBOpUTENBHO» — 1aHBI BEpPHBIE OTBETHI HA 2 U MEHEE BOIIPOCOB U3 OMIIeTa.

BapuanTt Oniiera Ha JK3amMeHe

OnummuTe OCHOBHBIE IAru AeTeKTopa rpanuil Canny.
Kakue noaxopl K KOMIO3UIIUK aITrOpUTMOB Bbl 3HaeTe?
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Onumwmre anroput™ SVM. Ilepeunciante niatocbl MUHYCBI METO/IA, 3@ UTO OTBEYAIOT
OCHOBHBIE ITapaMeTpsbl airopurma’?

[TonsiTvie CBEPTKH, CBOWCTBA, YTO MOXKET BBIYMCIIATE CBEPTKA. [IoHATHE CBEpTHOUHOTO
CJI0S1, KapTa CBEPTKH, 3a4€M UCIOJB3YI0T? CKOJIBKO MapaMETPOB COAEPKUT CBEPTOYHBIH
CJIOH co cBepTKOH 5 X 5 i nzobpakenus 128 x 128 x 3?

HpaKTH‘leCKaH 4acCTb:

3aman HaOOp JaHHBIX B BUJE csv-¢aiia. Hamumure nporpammy, Kotopast o0y4aer
MOJIeTIb (AITOPUTM) 3a/1ady Kiaccudukanu. OneHuTe KauecTBO paboThl MOAECIH.
Habop maHHBIX coaep XuT HH(POPMAINIO O KIIMEHTaX COTOBOH CBsI3U (Tapud, YUCIO
MHHYT Pa3roBopa B Mecsll, 3BOHKOB B KOJI-LIEHTP OIIE€PaTOpa, PETUOH. ...), HEOOXOIMMO
NpeICKa3aTh YU/ET JIM KIMEHT B TCYCHUH MECSAIA.

Kpurepun oueHkun

«OTIUYHO» — MPAKTHUYECKasl YacCTh MOJHOCTHIO pEaIn30BaHa, JaHbl BEPHBIC OTBETHI Ha 4
BOIIpOCa 13 OWiIeTa, BO3MOXKHO JIOMYIIEHBI HEOOJIBIIINE OTPEXH;

«XOopomio» — TpaKTHYECKas YacTh PEATM30BaHA ITOYTH IIOJIHOCTHIO, JIAaHBI BEPHBIC
OTBeThI Ha 4 Bompoca M3 OwWiera, B HEKOTOPBIX BOIPOCaX OBUIM JIOMYIICHBI
CYIIICCTBEHHbBIE HEJIOYCTHI,

«Y IOBJICTBOPUTEIIEHO» — IPAKTHYECKAash 4YacTh peain30BaHa YaCTHUYHO, JIaHbI BEPHBIC
OTBETHI HA 3 BOMpoOca U3 OujeTa;

((HGYZ[OBJIGTBOPI/ITCJH)HO» — MPAaKTUUYCCKasA 4YaCTb HC pCajiu30BaHa WJIM JaHbl BCPHBLIC
OTBETHI JINIITH HA 2 ¥ MEHEE BOTIPOCOB U3 OWIIeTa.



