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IIepeyeHb OCHOBHOM U JOIOJHUTEIbHON Y4eOHOM JIMTEPATYpPbl, HEOOXO0AMMOM
JJISE OCBOCHUS JUCUMILIMHBI (MOXYJIS)

OcHoBHas nuTeparypa:

1.

Trorames, A. A. KoMIbroTepHBIE CPEACTBA NCKYCCTBEHHOTO MHTEIUIEKTA :
yueOHoe nocodue / A. A. Trorames. — Camapa : Camapckuit
rocyaapcTBeHHbI TexHuueckuit yuusepeuret, ObC ACB, 2020. — 270 c.
— ISBN 978-5-7964-2293-9. — TekcT : 21eKTpOHHBI // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiit]. — URL.:
https://www.iprbookshop.ru/105021.html (zara oopamenus: 08.10.2021).
— Pexxum nocryna: ans apropusup. [lonb3zoBarenei

JlononHuTenbHas JIUTEpaTypa:

2.

Makkunamm, ¥Yac Python u ananu3 nanseix / Yac Makkusim ; mepeBoia A.
Cnunkuaa. — 2-¢ u3a. — Capatos : [IpodoOpazoBanue, 2019. — 482 c. —
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: pis aropusup. [lonp3oBarenen

Padann, 'oncanec [udpoas o6padoTka uzodpaxxenuii / 'oncanec Padas,
Byac Puuapn ; nepeon JI. U. Py6anos, I1. A. Youna ; nox penakmueit I11. A.
Youmna. — Mocksa : Texnocdepa, 2012. — 1104 c¢. — ISBN 978-5-94836-
331-8. — TekcT : ANeKTPOHHBIH // DnekTpoHHO-0nbmoTeyHas cuctema [PR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/26905.html (xara
oopamenus: 08.10.2021). — Pexxum moctyma: uist aBTOPU3HP.
II0JIb30BATENIEN

[[Tanmupo, 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 3Hanui, 2020. —
763 c. — ISBN 978-5-00101-696-0. — Tekcr : anextponHbli // JlaHs :
AJIEKTPOHHO-OMOIMOTEUHAS CUCTeMA. —

URL.: https://e.lanbook.com/book/135496 (nara obpamenus: 07.10.2021).
— PexxuM 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 :

AJIEKTPOHHBIH // JIaHb : SNEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
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http://www.iprbookshop.ru/88752.html
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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 :
ANIEKTPOHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS CUCTEMA. —

URL.: https://e.lanbook.com/book/131691 (naTa ooparienus: 07.10.2021).
— Pexxum moctyma: s aBTopu3. MOJIb30BaTENCH.

7. Koanep, A. Uzyuaem OpenCV 3. PazpaboTka nporpaMM KOMIBIOTEPHOTO
3penust Ha C++ ¢ npumenenuem oubmmotexu OpenCV / A. Kanep, I
bpaacku ; nepeBon ¢ anrimiickoro A. A. CnuaknHa. — Mocksa : [IMK
ITpecc, 2017. — 826 c. — ISBN 978-5-97060-471-7. — Texkcr :
AJIEKTPOHHBIH // JIaHb : 2JEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —

URL.: https://e.lanbook.com/book/108126 (narta obparienus: 07.10.2021).
— PexxuM mocTyma: Juist aBTOpH3. MOJIb30BaTEIICH.

[Tepeuenb pecypcoB HHOOPMAIIMOHHO-TEICKOMMYHUKAITMOHHOMN CETH
«MHTEepHET», HECOOXOAUMBIX JIJISI OCBOSHUS TUCITUTIIMHBI (MOTYJIS)

www.chsu.ru/biblioteka/e-library Dnextponnsie pecypcsl OubdmuoTeku YI'Y
http://edu.chsu.ru/portal O6pa3oBatenbhblit moptan Y'Y

http://www.inion.ru MacTuTyT HayuHO#t HH(OpMaIHu 1Mo obIecTBeHHBIM Haykam PAH
http://www.rsl.ru Poccuiickast rocyiapcTBeHHast OMOIHOTEKA

http://www.nlr.ru Poccuiickas HanroHanpHas OUOIHOTEKA

htpp: www.gnpbu.ru I'ocynapcTBeHHas Hay4yHas negaroruueckas onomuoreka um. K. /1.
YHmuHCKoro

http://elibrary.ru Hayusnast anexkTpoHHas OHOIMOTEKA
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Y4eOHO-MeTOINYECKUE YKa3aHUsl U pEKOMEHIaluN
K M3YYEHHIO TEM JIEKIIMOHHBIX U NPAKTUUECKUX 3aHATHUI, CAMOCTOSATEIbHON

paboTe CTy/IEeHTOB

Ounas popma o0yueHust

Jlekuun
Ne Tema nexkuun KonnuectBo
9acoB

1 BBeneHue B MallMHHOE 00y4eHMe. 2

2 Asbik Python BBenenue. 1

3 IlepBUYHBINA aHAIHU3 JAHHBIX 1

4 MeTtpuyeckue MeTObI. 2

5 JluHeiinbie MeTOABI. 2

6 Pemaromme nepeBbsi. 1

7 MeToabl MOHUKEHNSI PA3MEPHOCTH. 1

8 OOy4enue 0e3 yuures. 1

9 PexomeHnnarebHbIE CHCTEMBI. 1

10 | BBeaenue B 00padoTKy M300paKeHHId. 2

11 HaxoxxaeHue rpanmi. 2

12 IIpocThbie MeTOABI IeTEeKIIUN 00HEKTOB. 1

13 | BpluncieHue NPU3HAKOB U3 H300paKeHH . 1

14 | MeToa onopHbIX BeKTOPOB (SVM). 2

15 | KoMno3uuusi aJIropuTMoB. 2

16 | 3HaKOMCTBO B HEI{POHHBLIMH CETSIMHM. 2
Hroro: 24

IIpakTHyeckue 3aHATHS
Ne Tema npakTU4YECKOTO 3aHITUS Konuuectso
4acoB

1 Asbix Python BBenenue. 2

2 3HakoMcTBO ¢ Onbanorexor Numpy. 2

3 3nakoMcTBO ¢ Oubanorexoi Pandas. 2

4 IlepBUYHBIA aHAIHU3 JAHHBIX 2

5 MeTpuuecKkue MeTOABI. 4

6 JIuneiinbie MeTOIbI. 4

7 Pemaromme nepeBbs. 2

8 MeTtoabl NOHUKEHUS] PA3MEPHOCTH. 2

9 OOyueHue 0€3 yuuTes. 2

10 | PexkomeHnaaTe/ibHbIE CUCTEMBI. 2

11 | BBeaenue B 00padoOTKy U300paKeHHUid. 4

12 | HaxoxaeHue rpaHuil. 4

13 | IIpocTbie MeTOABI JeTeKIUH 00bEKTOB. 2

14 | Bblunc/jieHHe NPU3HAKOB U3 H300paKeHHsl. 2

15 | Metoa onopHbIX BeKTOpPOB (SVM). 2

16 | KoMno3uuus aJirOpuTMOB. 4
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Ne Tema nIpakTUYECKOro 3aHATUS Konunuectso
4acoB
17 | 3HaKOMCTBO B HEI{POHHBLIMH CETSMHM. 4
Hroro: | 48
IIpumep Tecra

1. Yemy Oyner paBeH KOPEHb U3 CPEAHEKBAAPATUIHOM OIIMOKH 111 Habopa u3 3
HaOJI0IeHUH, I'/Ie OTKJIOHEHHE MPECKa3aHMsl TUHEHHOM PerpeccCHy OT peabHbIX
3HAuUeHUH paBHEL: -1, 2, -27

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

2. Paccmorpum mnpuszHak “OOpaszoBarenbHas mnporpamMma’ TpU aHAIKW3E JAHHBIX IO
CTYACHTAM YyHHUBEpPCHUTETa. OTOT MpPHU3HAK MOXET TNPUHUMATH TPHU 3HAYCHUS:
“OxoHomuka”, “Marematuka”’, “@unocodus”’. Bocnonszyemcs one-hot konupoBanuem u
3aMEHHUM 3TOT MPHU3HAK Ha TPH OMHAPHBIX, KOTOPBIE OYAYT COOTBETCTBOBATH KATETOPUSIM
B TOM MOPAJIKE, B KOTOPOM OHU MepedrciieHbl Boie. Kak Oyner 3akoqupoBaH MpU3HAK
co 3HayeHueM “@unocodus’?

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 nuHEHHOH perpeccuu BHITIAANT Tak: a(X)=w0+w_1 x_1+--—+wd xd. Cxonpko y
Heé mapameTpoB?
a) d;
0) d+1;
B) I;
r) d-1.
4. TlpeAmonoxuM, 4TO Mbl CTPOUM MOJIENb MPEACKa3aHUs POCTa IO BO3pACTy U BECy
yesioBeka. MoJienb ¢ KakuM Ko3(ppuiienTaMu BeposTHee BCEro nepeodyyunnach?
a) 0.001 * (Bo3pact) + 0.5 * (Bec);
6) 0.1 * (Bo3pacr) + 0.33 (Bec);
B) 1402325.3 * (Bo3pacrt) + -1404370.5 (Bec).
5. Tlpearnonoxxum, 9TO MBI CTPOUM MOJIENb TPEACKa3aHus CTOMMOCTH J0Ma MO KOJIHMYECTBY

KOMHAT U CpejHel IieHe aoma B paifone. Ilepen konmdyecTBOM KOMHAT KOA(PQPHUIMEHT
paseH 1400230, a nepen cpeanelt neHou noma B paitone 0.8. MOXHO 1 yTBEpKIaTh, YTO
KOJINYECTBO KOMHAT — Ooyiee BaXKHBIM IMPHU3HAK Ui KauyecTBa NpeACKa3aHHs, uYeM
CpeaHss 1IeHa B palilOHE U MoYeMy?
a) Her, Tak kak KO3 PHUIHEHTH HECPABHUMBI, IIOCKOJIBKY MPU3HAKH UMEIOT PAa3HbIH
Macmrao;
6) Her, Tak kak cpenHsAs IIeHa JOMa B pailoHE — 3TO MpPHU3HAK C OOJBLINM
pa3zépocom, a IMEHHO pa30poc XapaKTepu3yeT LIEHHOCTh MPU3HAKA;
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B) /Jla, Tak Kak KOJMYECTBO KOMHAT — 3TO MPU3HAK, KOTOPBII MOXKET MPUHUMATH
HeOOoJIbIIOe KOJIMYECTBO 3HAUCHHH, a 3HAYHT, KaX/10€ 3HAUCHHE COIEPKUT B cee
OoJbiie HHMOPMAITUH;

r) [a, Tak kak ko3 PUIHEHT neper KOTUNIECTBOM KOMHAT OOJIbIIIE.

Kakast u3 mojzeneit npuBOIUT K 0TOOPY MPU3HAKOB?

a) JIuneitHas perpeccus 0e3 perynaspusanuu

0) Ridge-perpeccus;

B) Lasso-perpeccus;

r) ElasticNet.

IIpaBuibHbBIE OTBETHI

Bomnpoc Neo [IpaBuibHBINA OTBET Bomnpoc Ne [IpaBuibHBIN OTBET
1 0 4 B
2 e ) a
3 0 6 B

IIpuMmepsI 1ad0paTOPHBIX padoT

Hanmcates mporpaMmmy ¢ MCIOJIb30BaHHEM OHOIMOTEK, KOTOPAast penIaeT CISAYIONIYIO 3a1a4y:

1.

o~

bunapusyiite nzobpaxenue robo3.jpg, 4ToObI BBIAEIUTH KPACHbIE KPYXKKH, BEIOOD
nopora OMHapHu3aly J0JKEH ObITh aBTOMATU3UPOBAH, BBIOODP LIBETOBOT'O MPOCTPAHCTBA
octaetcs 3a aBTopoM. [IpoBepsTe paboty Bamiero anropurma Ha u3o0paxeHusx
robo2.jpg, robol.jpg.

BrinennTe BHYTPEHHIOIO 1 BHEIIHIOK TPAaHUIIBI HAa 300paskeHuu binarl.jpg binar2.jpg ¢
HOMOIIBI0 Mopdosoruueckoi 00padoTku. [losicHuTe pe3ynbTaThl.

Boiienure 00beKThI Ha 300paXkeHUH binarl.jpg, BEIYMCIUTE MUIOIMAb KaXKA0T0
00BeKTa.

[IponemoHcTpHpYiiTE MPOMEKYTOUHBIE PE3YIbTATHI pa0OTHI AJITOPUTMA.

Brinenure o6bexThl Ha n3o00paxkenuu Clusters.jpg. Ha BbIxo/ie 10J1KHO HOTY4YHUTHCS
n300pakeHre, Ha KOTOPOM pa3Hble 00BEKTHI TOMEYEHBI Pa3HBIMU 1[BETaMH, a (HOH
YEePHBIM.

st m300pakenus circles.jpg peanusyiite MOpGhOTOTHIECKUN aaTOPUTM JIs TOCTPOCHUS
TpeX U300pakeHuH, KOTOpbIe Obl COJIEPHKaJId COOTBETCTBEHHO: 1) TOJIBKO YaCTULIBL,
Kacaroluecs: KpaeB U300pakeHus; 2) TOJIbKO TPYIIbI EPEKPBIBAIOIINXCS YaCTHIL; 3)
TOJIbKO OJAMHOYHBIE KPYTJIbIEe YACTULIBI.

33}13HI/IH AJIF TPYIIbI U3 HECKOJBKHUX Y€/10BEK

Brinenure B n3o6paxenusix tablel.jpg, table2.bmp, table3.jpg rpanuiis TabnuIE! ¢
HCITOJTh30BaHUEM MOP(OJIOTHYECKUX oreparuii. PesynbraTomM 00paboTKH TOKHO OBITH
n300pakeHne, B KOTOPOM yJIaJIeH BECh TEKCT U OCTABJIECHBI TOJBKO IPAHUIIBI JIMHUH.
Kakwue Obuin ipo6iieMbl, KakKue €cTh MyTH UX pelIeHUs, KaKie BbIOpaIH BbI.
[TpennoxxuTe U peanusyiiTe aNropuT™M HAXOXKJICHUS HE 1O KOHIIA 3aIIOJTHEHHBIX OYTHUIOK
Ha n3o0paxenun FigP1126.tif. ByTbinka cuntaercs 3amoHEHHOM 10 KOHIIA, €CITU
YPOBEHbB BBIIIE CEPEIUHBI MEXKAY HAYAIOM CY>KE€HHSI U HU30M TOPJIBIIIKA.

Ha uzo0paxkenusix eye .bmp BeimenuTe (mocTpoiite OMHapHOE H300paKeHue)
3pavyex/paayKKy. AJITOpUTM JAOKEH paboTaTh MpueMIIeMo TSt BceX (4 n300pakeHwid).
Kakue Obutn po0OieMsl, Kakue eCTh IyTH UX pelIeHus], Kakue BbIOpaay Bbl. Berancnure
XapaKTEPUCTHKH BBIICJICHHOTO0 00BbEKTa (TUI0IIAb, IEPUMETP, BHITSIHYTOCTD,
KOMITAKTHOCTB ).
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10. Peanu3oBath adropuT™ BblIEICHUS HA H300paKEHUH 00bEMITIONIETO MPSMOYTOJIbHUKA, B
KOTOpPOM pacrojaraercsi ITPUX-KoJ.

CryneHT 3anumaet 1a0opaTopHyo paboTy, IPH STOM TOTOBUT MPE3EHTALIUIO C
pe3yibTaTaMi paboThl MPOTrpaMMbI Ha Pa3HbIX dTanax (MoAaxoaax K peueHuto). CTyaeHt
JIOJI’KEH OBITh TOTOB OTBETUTH HA BOIIPOCHI 110 KOy MPOTPAMMBI U MIOSICHUTH BBIOOD
3HAYEHUI MapamMeTpoB B GYHKIHIX, KOTOPbIE UCHIOIb3YeT. A TaKKe IOHUMATh aJTOPUTM,
KOTOPBI UCIOJB3YETCS B TOM WJIM UHOM, CTOPOHHEH (DYHKITUH.

BapuanTt 6niera Ha 3a4ere

Onumure metox «Pelaromiye aepeBbsi», IEPEUUCIUTE €ro JOCTOMHCTBA U HEIOCTATKU. .
Yro Takoe nepeodydeHune/nenoo0yuenne? Kak mpoBouTs aHanm3 TOro nepeodydeHa
WM HE000Yy4eHa MOJIEIb?

3. Omnummure METOoJI TOCTPOCHHUSI PEKOMEHIATeNIbHON cHCTEMBI Ha OcHOBE SVD
pasIIoKeHusI.

4. Ilpu pemenuu 3anaun OuHapHo# knaccuduxanuu 1uist 1000 TecToBBIX IPUMEPOB
HOJIy4YEHbI pe3yJIbTaThl, IPECTAaBICHHbIEC B Ta0nuIle HIKEe. YeMy paBHBI TOYHOCTb
(Precision), nonnota (Recall) u F-mepa knaccuduxaropa? Uro nokaspiBaroT 311
BEJIMYMHBI, KOT'JIa KaKyIO Jy4llle CTOUT UCIO0Ib30BaTh?

N =

JlercTBUTENIBHBIN Ki1ace
1 0
85 890

0 15 10

BapuanTt Oni1era Ha JK3aMeHe

1. Onwumure ocHOBHBIE IIaru AeTekropa rpanul Canny.

2. Kaxkue noaxo/ sl K KOMIIO3UIIUH aIropuTMOB Bl 3HaeTe?

3. Onwmmure anroput™ SVM. [lepeuncnute mockl MUHYCBI METOA, 33 YTO OTBEYAIOT
OCHOBHBIE ITapaMeTpsbl aIropurMa’?

4. TloHsTHE CBEPTKH, CBOWCTBA, YTO MOXKET BBIYUCIATH cBepTKa. [IoHATHE CBEPTHOUYHOTO
CJI0s1, KapTa CBEPTKH, 3a4€M UCIOJB3YI0T? CKOJIBKO MapaMETPOB COAEPIKUT CBEPTOUHBIN
CJI0i co cBepTKOH 5 X 5 1 nzobpakenus 128 x 128 x 37

IIpakTH4yeckas 4acThb:
3aman HaOOp MaHHBIX B BUJE csv-(Qaitna. Hanmummre nporpammy, KoTopast o0ydaet
MoJIelTb (aNropuT™) 3a1auy kiaccudukanuu. OueHuTe KayecTBo paboThl MOAEIH.
Habop nanubIX conepkuT HHGOPMAIUIO O KIIMEHTaX COTOBOH CcBs3U (Tapud, 4ucio
MHUHYT pa3roBopa B Mecs1l, 3BOHKOB B KOJI-IIEHTpP ONepaTopa, peruoH....), Heo0X0auMo
MpeCcKa3aTh YHIET U KIUEHT B TESYCHUHN MecsIIa.



