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AHHOTaAIU

JucuumuimHa «lIpukianneie MOJIEIN U METO/IbI aHAIM3a HEYUCIOBOH HH(OPMAIIUN» BXOIUT B
00pa30oBaTeNIbHYIO IPOrpaMMy BbICIIEro 00pa30BaHus — NPOrpaMMy OakajgaBpuaTa 110 HalpaBJIEHUIO
noarotoBku/ cnenmaigbHocTH  15.03.06 «MexarpoHuka U poOOTOTEXHHMKA» HANpaBICHHOCTH
«n¢ppoBoil MHKUHUPUHT POOOTOTEXHUUYECKUX KOMILIEKCOBY». /lucuunianHa peanusyercs kadenpoi
«Ne32y.

JlucuuiuinHa HaiesleHa Ha (JOPpMHPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMIIETCHIIMI:

[1IK-1 «CnocobeH y4acTBOBaTh B HAayYHBIX HMCCIEJOBAHUSAX OOBEKTOB MPO(ECcCHOHATBHOM
JESATEIBHOCTH

CopepxaHue IUCLHUIUIMHBI OXBATHIBAET KPYI' BOIPOCOB, CBSI3aHHBIX C U3YUYEHUEM METOJIOB,
Mojenel, crnoco0OB MOJENMPOBAHUS M HMHCTPYMEHTAIbHBIX CpEACTB aHalIM3a HEYUCIOBOU
UH(OPMALIMK TIPH PEIICHUH MTPUKIIAIHBIX 33/1a4 B 007acTH pOOOTOTEXHHUKH.

[IpenonaBanre JIUCHMIUIMHBI TMpEAyCMaTpUBaeT cieAyroumme (opMbl  OpraHu3aluu
y4eOHOTO MpolLecca: JEKIHH, TPAKTHIECKUE 3aHIATHs, CAMOCTOSITEIbHAs padoTa.

IIporpaMMoil JUCHMIUIMHBI IPELYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJSA: TEKYIUUH
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTanus B hopme 1udepeHIIpOBaHHOTO 3a4eTa.

OO1w1ast TpPyA0EMKOCTh OCBOCHHUS AUCHUIUIMHBI COCTABIIACT 2 3a4E€THBIX €IUHMIIBI, 72 Yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUIY.



1. TlepedeHb MIaHUPYEMbIX PE3YJIbTATOB OOYyUYEHUS MO AUCIUILTAHE

1.1. Ilenu npenogaBaHusi JUCIUTUIUHBI
[lenpto mpenojgaBaHusi JUCUUIUIMHBI SIBISETCS O3HAKOMIIEHHE CTYJEHTOB C OCHOBHBIMH
OPUHIIMIIAMHA, METOJaMH H HWHCTPYMEHTAIbHBIMH CpPEJACTBAMH OOpabOTKH HEUMCIIOBOM
nH(pOpMaLlMU IPU PELICHUH NMPUKIAAHBIX 3a/1a4 B 00JIaCTH pOOOTOTEXHUKH.

1.2. JlucumninHa BXOIUT B COCTaB 4acTH, (pOpMUPYEMOH ydaCTHHKaMHU OOpa30oBaTEIbHBIX
OTHOIIIEHUH, 00pa3oBaTeIbHON TPOrpaMMBbI Beiciiero oopazopanus (manee — OI1 BO).

1.3. TlepeueHb TUIAHUPYEMBIX PE3YJIbTATOB OOyUYEHHUS IO JAUCHUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbraTte w3ydeHUs AUCHUILIUHBI OOYUYAIONIMICS JODKEH 001alaTh CIEAYIOIUMU
KOMIETCHIMSIMU WM UX yacTAMu. KoMIeTeHIMM M WHAMKATOPHl UX JOCTHIKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHb KOMIETEHIMA U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynmna) | Koa u HaumeHnoBanue Koa v HauMeHOBaHME HHIMKATOPA JOCTUKEHUS
KOMIIETEHIINHU KOMIIETEHIINHU KOMIIETCHLIUH
[1K-1.3.1 3HaTh MeTOBI cOOpa U aHaTU3a HAyYHO-
ITIK-1 Cnocoben TEXHUYECKOHN MH(popManuu
y4acTBOBaTh B [IK-1.Y.2 ymeTp 006pabaThiBaTh ¥ aHAIN3UPOBATH
Hay4HbIX €3yJbTaThl SKCIIEPUMEHTOB
[Tpodeccuonanbubie Y1 pesy p
HCCIIE0BAHUAX [1IK-1.Y.3 ymeTs npuMeHsTh (U3HUKO-
KOMIIETEHIIUU .
00BEKTOB MaTEeMaTUYECKH annapar, KOMIbIOTEPHBIE
po(hecCHOHANIBHOM | TEXHOJIOIMH, BBIUNCIUTEIbHBIE METO/Ibl U TEXHOJIOTUU
JIeATETIbHOCTH MCKYCCTBEHHOT'O MHTEJIJIEKTA JJIsl PeLIEHUs HAyYHO-
TEXHUYECKUX 3a/1a4

2. Mecro nucuurnHbl B cTpykType OI1
Juciumimaa MoKeT 0a3UpoBaThCS HAa 3HAHUSAX, paHee MPUOOPETCHHBIX O0YYAOIIUMUCS TIPU
M3YYEHUU CIEAYIOLNX AUCIUIUINH:

— «Mudopmaruka,

— «AnropuTMHU3aLM U IPOrPAMMUPOBAHHE,

— «MHdopmaloHHbIE YCTPOICTBA U CUCTEMBI B pOOOTOTEXHUKE,

— «[IporpammHOe obecrieueHne MEXaTPOHHBIX K POOOTOTEXHUYECKUX CUCTEM),

— «MaremaTuka, TeopHsi BEpOATHOCTEN U MaTeMaTHYECKasi CTATUCTUKAY. . ..

3HaHUs, TOJYYCHHbIE NIPU M3YYEHUHM MaTepuaja JaHHOW JUCLUIUIMHBI, UMEIOT Kak

CaMOCTOATENIbHOE 3HAUCHHE, TaK U MOTYT MUCIIOJIH30BaThCS MPU U3YyUEHUHU APYTHX TUCHIUTIINH:

— «MopenupoBaHue poOOTOTEXHUUECKUX CHCTEMY;

— «Cucremsl ¢ HNCKYCCTBCHHBIM MHTCIIJICKTOM B pO6OTOTCXHI/IKe>>;

- «praBJ'IeHI/Ie p06OTaMI/I n p06OTOTeXHI/I‘{eCKI/IMI/I CUCTCMaMM».

3. O0BeM U TPYTOEMKOCTh JUCITUILTAHBI
Jlanubie 00 001ieM o0beMe AUCHUIUINHBL, TPYIOEMKOCTH OTAEIbHBIX BUJIOB Y4eOHOH paboThI
10 TUCIUILIMHE (M pacrpeaeseHue 3TOH TPyI0EMKOCTH [0 CEMECTpaM) PeICTaBICHbI B Ta0IHIIE 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh JTUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8
1 2 3
Obwaa mpyooemkocmp oucyunaunwt, 3E/ (dac) 2/ 72 2/ 72




U3 Hux uacoe npakmuueckoii n0020MOo6KuU 10 10

AyoumopHhuie 3anamus, BCETO vac. 20 20
B TOM YHCIIE:
nexuun (JI), (gac) 10 10
1('IpaK)TI/I‘IeCKI/Ie/CGMI/IHapCKI/Ie sasatus  (113), 10 10
Jac

naboparopusie padbotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

CamocmosamenvHas paboma, Bcero (Jac) 52 52
Buo npomexncymounon ammecmayuu. 3auet, | Hudd. Tudd. 3au
mudd. 3ager, sx3amed (3auet, Audd. 3a4, Dx3.**) 3au. T

[Ipumedanue: ~ KaHAMIATCKUM dK3aMeH

4. ConepxaHue AUCIUTUIMHbBI
4.1. PacnpenerneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHaM 3aHATHH.
Paznensl, TeMBI JUCIUTIIMHBI U KX TPYAOEMKOCTh IIPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Jexuu | 113 JIP KII CPC
Pasnenbl, TeMBbI JUCIUATIIAHEI " (C3) (11ac) (ac) | (uac)
(gac) (gac)
Cemectp 8
Paznen 1. I3mepenne HeunciioBol nH(GopManum 2 2 40
Pasnen 2. U3smepenue cBsI3u HOMUHAIBHBIX U 5 5 30
PaHrOBBIX MEPEMEHHBIX
Paznen 3. Pabora ¢ TekcToM M M300paskeHUSMHA 2 2 30
Pasnen 4. [IpumeHeHre MAIIMHHOTO O0yYEHUS IS 4 4 24
aHalln3a HEYUCIIOBBIX JaHHBIX
Htoro B cemectpe: 10 10 52
Hroro 10 10 0 0 52

IIpakTnueckass  MOArOTOBKA  3aKJIOYAETCS B HENOCPEICTBEHHOM  BBIIIOJIHEHHUU
00y4aroIMMUCS ONPENENECHHbIX TPYIOBBIX (DYHKLIMH, CBSI3aHHBIX ¢ Oyayied npodeccnoHanibHOM
JESATEBHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JIGKIIMOHHBIX 3aHSATHH.
Coneprxkanue pa3iesIoB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOwHIle 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Homep

HasBanue u coaep:kanue pa3ienoB U TeM JIEKIHMOHHBIX 3aHATUI
pasznena
1 HN3mepenue Heunc10Boii HH(popManum.

[Tonstue HeuucnoBoil uHPopManuu. MCTOYHMKM HEYMCIOBOM WHGOpMaLUU.
[lkanel u3mMepeHus, cBoiicTBa wmKajl. HoMmMuHanmpHas M nopsakoBas LIKaubl. Psael
pactpeneneHrss U TaOJHIBI COMPSHKEHHOCTH, TAONHIBI ¢ Tpems U Oosee BXOJaMH.
HeuuncnoBas uadgopmanus u cucreMa odo0marmux nokaszareneid. Mona. Jlucrnepcus
HOMUHAJIBHOTO NIpU3HaKa. Hermapamerpudeckne KpuTepun CpaBHEHUS.

KoagupoBanne HOMHUHQIBHBIX  KaTETOpUAIbHBIX  NPU3HAKOB,  IOPSIKOBBIX
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HN3mepeHue CBSI3M HOMMHAJBHBIX M PAHTOBBIX IepPeMEHHBIX.

IIpoBepka CTaTUCTHUYECKOW HE3aBUCUMOCTH B3aUMOJCHUCTBYIOIIMX IIPU3HAKOB.
Mepbl  cBsI3U. OHTPONMMHBIE XAPAKTEPUCTHKH  B3aMMOCBS3M  HOMMHAJIBHBIX
[IEPEMEHHBIX.

Koppensauust panro. PaHrosbie moka3arein CBsA3U. MeToJ SKCHEPTHBIX OIEHOK.
PamxupoBanue. [locnenoBarenbuble 3HaueHus. [lapHabie cpaBHeHus. Mepsbl cBsI3u s
Ta0JINI COMPSKEHHOCTU C PAHTOBBIMU [1€PEMEHHBIMHU.

@DakTOpHBI  aHAJIM3 KaTErOpU30BaHHBIX MepeMeHHbIX. Jlorapudmuuecku-
TUHEHBIE MOeNH Tabuuil conpsbkeHHocTH. Hasznauenue. Bunbl. CTpykTypa aHanmsa
MHOTOMEpHOM Tabmunpl. [IpakTHueckue MNPHUIOKEHHUS JIOTJIMHEHHOro aHaiu3a.
VYcunenue u ocnabiaeHue HIKal U3MEPEHNUS.

Pabora ¢ TekcTOM M H300pasKeHUSAMM.

Ounctka Ttekcra. Pazbop u oumctka pasmerkm HTML. VYpanenue 3HaKoB
npenuHanud. JlekceMuzanus TEKCTa. Y JajJeHHE CTOI-CIIOB. BhleneHue oCHOB CIIOB.
JlemmaTu3anus cioB. PazmeTka cioB Ha yactu peur. KogupoBaHnue TekcTa B KauecTBe
MeIlIKa cJIOB. B3BelnBanue BaKHOCTH CIIOB.

3arpy3ka W coxpaHeHuWe u300paxkeHuil. M3meHeHwe pasmepa, oOpe3ka
n3o0paxkenuii. Pa3mbITHe, yBeNMUYEHHE PE3KOCTH, YCHUJICHHE KOHTPACTHOCTH
n3o0paxxeHuii. Breinenenne mBera. bunapuzanust m3zoOpaxkeHuid. Y naneHue (OHOB.
Oo6napyxenue kpae m3o0pakenuil. OoHapyxeHue yrio. Co3gaHue MPU3HAKOB IS
MalMHHOro oO0y4eHus. KonaupoBaHue cpeqHero IBeTa B KauyecTBE IPHU3HAKA.
KoaupoBanue rucTorpaMm BETOBBIX KAHAJIOB B KAUECTBE MTPU3HAKOB.

IIpyMeHeHNe MAIIMHHOTO 00y4eHHs JJI AHAJIN3a HEYUCJIOBbIX JAHHBIX.

Oco0OeHHOCTH TPHUMEHEHHUs KIACCHYECKHe METOJ0B MAIIUHHOTO OOYy4YeHUs U
HCKYCCTBEHHBIX HEHWPOHHBIX CETE€H /JIs aHajJu3a HEYUCIOBBIX AaHHBIX. [loaroroBka
JAHHBIX. BbIJEJICHHE NTPU3HAKOB. CHI)KEHHE Pa3MEPHOCTH IPOCTPAHCTBA IIPU3HAKOB.

Knaccnpukanusi u3o0pakeHuit ¢ 1NOMOMIBI TJIYOOKHX CBEPTOYHBIX
HEHPOHHBIX ceTell. ApPXHUTEKTypa MHOIOCIOWHON CBEPTOYHOM HEHPOHHOU CeTH.
CrpoutenbHble OJIOKM CBEPTOYHBIX HEHPOHHBIX ceTeil. BbImomHeHHe AMCKpEeTHBIX
cBéprok. Cnonm mnonaBbIOOpkH. Peannszauus cBEPTOUHOM HEMPOHHOM CceTH C
ucrosp3oBanueM TensorFlow. Pabota ¢ MHOXECTBEHHBIMM BXOAHBIMU WU
LBETOBBIMU KaHallaMu. Perymspusanus HeHpoHHOUW ceTH. DyHKUMM NOTEPh UL
KJIacCU(PUKALIUH.

MogaeanpoBanie  MOCAEAOBATENbHBIX  JaHHBIX € HCHOJb30BAHHEM
PeKYPPEHTHbIX HelpoHHbIX cereii. [loHsATME TIOCIENOBATEIBHBIX JaHHBIX.
[IpencraBnenue 1mocCienOBAaTENbHOCTEN. PeKyppeHTHblE HEHpPOHHBIE CETH JUIA
MOJEJIIMPOBAHUs IOCIEN0BATEIBHOCTEN. Peanu3anyss MHOTOCIONHBIX PEKYPPEHTHBIX
HEHPOHHBIX CeTe /ISl MOIeTUpoBaHus nocneaoBarenbHocTeit B TensorFlow

IHopoxnarwiue cocrs3arejbHbIe CeTH AJIf CHHTE3a HOBBIX JAaHHbIX. [lonsaTue
MOPOXKAAIOLINX  COCTA3AaTENbHBIX  ceTeid. Pabora ¢ aBTOKOAMPOBIIMKAMH.
ITopoxkparomue Monaenu i CUHTE3a HOBBIX JAHHBIX. ['eHEepUpOBaHHME HOBBIX

00pa310B C TOMOIIBIO TOPOXKAAIOUIMX COCTSA3ATEIBHBIX CETEH.

KaTCropruaJIbHbIX ITPHU3HAKOB, CJIOBapeﬁ IIPHU3HAKOB.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B Ta0uIIE 5.




Ta6muma 5 — [IpakTrHdecKue 3aHsITHS U UX TPYJ0EMKOCTh

N3 Hux Ne
Ne | Tewmsl mpaktnueckux | PopMbl IPAKTUYECKUX | TpylOEMKOCTb, |IPAKTUYECKOH | pasnena
/o 3aHATHU 3aHATHH (dac) MOATOTOBKH, | IUCLIUIT
(gac) JIHBI
Cemectp 8
1 | Usmepenue I'pynmoBoe 2 2 1
HEYHCIIOBOM MIPAKTUYECKOE 3aHSITHE
nHbopmamu
2 | UsmepeHue cBsizu I'pynmoBoe 2 2 2
HOMHHAJIbHBIX U MIPAKTUYECKOE 3aHSTHE
PaHTOBBIX
NIEPEMEHHBIX
3 | Pabora ¢ TexcTom 1 ['pynmoBoe 2 2 3
M300paKeHUSIMH MIPAKTUYECKOE 3aHATHE
4 | IlpumeneHue I'pymmoBoe 4 4 4
MAaIIMHHOTO O0Y4YEHHUsI | TPAKTUYECKOE 3aHITHE
JUIS aHAJIU3a
HEYHCIIOBBIX JAHHBIX
Bcero 10 10
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B TaOIHIIE 6.
Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HanmeHnoBanue 1ab0paTopHBIX padboT TpynoemKocts, | MpakTHHCCKOH | pasziera
/1 (dac) MMOJTOTOBKH, JTUACIIUTI
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BBHITIOJIHEHHE KypPCOBOM PabOTHI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Bunpl camocTosiTensHON paOOTHI M €€ TPYIOEMKOCTh IPUBEICHBI B TA0HIIE 7.

Tabmuna 7 — Bunbl caMmocToATeIbHON paboThI M €€ TPYAOEMKOCTh

. Bcero, | Cewmectp 8,
Bun camocrositensHOM paboTh
qac yac
1 2 3

W3yueHne TeOpeTHYecKoro Marepuasia

20 20
quciumindel (TO)
Kypcosoe npoektuposanue (KII, KP)




PacuetHo-rpaduueckue 3aganus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO 20 20
ycneBaemoctu (TKY)

Homamnee 3aganue ([13)

KonTtposbabie paboTsl 3a09HnKOB (KP3)

IToaroroBka K MPOMEXYTOUYHOM aTTECTALUHU

(TIA) 12 12

Bcero: 52 52

5. IlepeyeHpb yueOHO-METOIUYECKOTO 0OCCTICUCHHMS
JUISL CAMOCTOSITENTbHON PabOThl 00yYaroImuXcs Mo JUCUUIUIAHE (MOJTYJIIO)
VY4eOHO-METOIMYEeCKHAE MaTepUaIIbI JUISi CAMOCTOSTEIBHON PabOThl 00YYArOIIUXCsl YKa3aHbI B I1.I1. 7-
11.

6. IlepedeHp MeYaTHBIX M AIEKTPOHHBIX YICOHBIX W3JAaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM NpHUBeIeH B Tabaule 8.
Tabmuua 8— [lepeyeHp NMeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

Indp/ KomnmuecTBo SK3eMILISpOB B
URLp bubnuorpaduueckas ccbuika ouboTeke

OME JIEKTPOHHBIX
azpec (xp
9K3EMIUISIPOB)

VK 311 Kosnos, A. FO. Cratuctudeckuii aHanus
(075.8) nannbix B MS Excel [DnexTponHbIil pecypce]

: yuebnoe mocodbue / A.1O. Koznos, B.C.
Mxwutapss, B.®. [IIumos. — Mocksa :
HNH®PA-M, 2019. — 320 c. — Pexxum

JOCTyMa:
http://znanium.com/bookread?2.php?book=9873
37

YK 33 Cratuctuka [DneKTpoHHbIN pecype] :
y4eOHUK JUTs TIPUKIaJHOro OakagaBpuara /
oz pea. . U. Enuceesont. —

3-e u3., mepepad. u gon. — Mocksa : FOpaiir,
2019.— 361 c.

YK Kynanues, A. I1. Meroas! u cpeacrsa

519.2 KOMIUIEKCHOTO CTaTHCTHYECKOTO aHaJIn3a
(075.8) NaHHEIX : yuebd. nocobue / A. I1. Kynauues. —
5-e u31., nmepepad. u gom. — Mocksa :
HNH®PA- M, 2018. — 484 c. — Pexxum
JIOCTYyTIA :

http://znanium.com/bookread2.php?book=9755
98

VK Pamka Cebactrsin, Mupmkanunu Baxus.
681.3.07 Python u mammaHOE 00yYeHHE: MAIMHHOE U
NIy0OKOe 00yUeHHe C UCTI0JIb30BAaHUEM

Python, scikit-learn u TensorFlow 2, 3-¢
m3A. Ilep. ¢ aarn. — CII6.: «/ImanexTukay,

8


http://znanium.com/bookread2.php?book=987337
http://znanium.com/bookread2.php?book=987337
http://znanium.com/bookread2.php?book=975598
http://znanium.com/bookread2.php?book=975598

2020. - 848 c.

YK: Kepon Openben. [Ipukiagnoe MalmHHOE
681.3.07 obyuenue ¢ momomisto Scikit-Learn, Keras u
TensorFlow: koHLIeNINK, HHCTPYMEHTHI U
TEXHHUKH JIJIS CO3JJaHUSI HHTEJUICKTYaIbHBIX
cucteM, 2-¢ us.: Ilep. ¢ anri.— CI16.: OO0

«JInanexktuka,

2020.-1040 c.
YK Dn6on Kpuc. Mammnnoe 06ydeHue ¢
681.3.07 HCII0JIb30BAaHUEM

Python. C6opuuk peuentos: Ilep. ¢ anrir. —
CII6.: BXB- Iletepoypr, 2019. — 384 c.: ui.

7. IlepeueHb 7IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «THTepHeT»
Ilepeuens JJEKTPOHHBIX 00pa30oBaTeNbHBIX pecypcoB HH(pOpPMAaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «/HTepHeT», HeOOXOUMBIX JIUIsl OCBOCHHS JAUCIUILINHBI IPUBEICH B
Tabimue 9.

Tabmuma 9 — IlepedyeHb SIIGKTPOHHBIX  00pa30BATENBHBIX PECYpcoB  HH(OPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anmpec HaumenoBanue
Www.guap.ru bubmorexa ['YAII
http://www.machinelearning.ru/wiki/ | ITpodeccronanbHbIi HHPOPMATHOHHO-AHATUTHYCCKHUIT

index.php?title=3arnaBHas_cTpaHuila | pecypc, MOCBSIICHHbIA MAIIMHHOMY 00YYCHHIO,
pAacro3HaBaHUIO 00Pa30B U HHTEILICKTYAIbHOMY
AHAJIN3Y JIAHHBIX

8. IlepeueHb MH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp MpOrpaMMHOTO  OOECIIEYEHHUsS, HCIONB3YEMOrO0 TIPU  OCYIIECTBICHHH
00pa30BaTeNbHOTO Mpoliecca MO AUCLUIIIUHE.
[lepeueHp UCHOIB3yEMOIO IPOrPAMMHOT0 OOecTieueHus IpeacTaBieH B Tadbaune 10.

Tabmuua 10— IlepedyeHb nporpaMMHOTo o0ecreyeHHsI

No /i HaumenoBanue
1 Anaconda3-2022.05-Windows-x86_64

2 Python 3.9 version

3 Spyder 4.2.3

8.2. [lepeyenp WH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM,HCIIONB3YEMBIX TPH OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIecca MO AUCIUIINHE
[lepeuenp UCHOIB3yEMBIX HHPOPMAIIIOHHO-CIIPABOYHBIX CUCTEM Ipe/icTaBieH B Tabnuue 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

No /1t HaunmenoBanue

He npenycmoTtpeno

9. MarepuanbHO-TeXHUYeCKas 0a3a
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http://www.guap.ru/
http://www.machinelearning.ru/wiki/%20index.php?title=Заглавная_страница
http://www.machinelearning.ru/wiki/%20index.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%3A%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

CoctaB MaTepHATbHO-TEXHUYECKOU 0a3ml, He00X0InMMOI IS OCYIIIECTBJICHUS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPeCTaBlieH B Tabmumel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 6a3bl

No HaumeHnoBanue cocTaBHOM 4acTh Howmep ayautopuun
/o MaTepHaTbHO-TEXHUUECKOH Oa3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenuiiHas KOMIBIOTEPHAs Ay AUTOPHUSL 21-21

10. OuenHouHble cpeacTBa AJI IPOBEAECHUS IPOMEXYTOUHOM aTTeCTalluu
10.1. CocTtaB  OIICHOYHBIX CPEACTBAJS  TNPOBEICHHS  MPOMEKYTOUHOM  aTTECTAlUU
o0yyaroImuxcst o JUCUUIUIMHE NpUBeeH B Tabuune 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB JJIsl IPOBEACHHSI TPOMEKYTOUHOM aTTeCTaIH

Buza npome:xyTo4HOU aTTecTanuu IlepedyeHb OLIEHOYHBIX CPEACTB

JuddepeHurpoBaHHbIi 3aU€T Crnucok BonpocoB K qudd.3auéty;
[TpumMepHBIii IepedeHb BOIIPOCOB IS TECTOB.

10.2. B kauecTBe KpUTEPUEB OLIEHKHU YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS) KOMIIETEHIIUI
oOyyarolmuMucss TMpUMeHsieTcsl S-0aipHas IIKajda OLEHKH C(HOPMUPOBAHHOCTH KOMIETEHIIMH,
KOTOpas npuBefeHa B Tabmuue 14. B TeueHuwe cemectpa MoxeT ucnoib3oBarbes 100-6amibHas
HIKaja MOJYJIBHO-PEUTUHIOBOM CHUCTEMBl YHMBEPCUTETA, IIPaBUJA MCIOJIb30BaHUSA KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOINM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['Y AIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS cpOpPMHUPOBAHHOCTH KOMIETEHITHI

OlieHKa KOMIIETCHITUH

XapakreprucTrka chOPMUPOBAHHBIX KOMITETEHIUI
5-0ayuipHad mIKaia PaKTep (bopnpo

— o0y4aromnuiics riry0OKO U BCECTOPOHHE YCBOMJI IMPOTPAMMHBIN MaTepualr;
— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIILHO U TPAMOTHO €T0 M3JIaracr;

— OMHUpAsICh Ha 3HAHHUS OCHOBHOHM W JOTMOJHUTENBHON JIUTEPATYPHI, TECHO
«OTIIMYHOY MPUBS3BIBAET YCBOCHHBIE HAy4yHBIE TOJNIOKEHUA C  MPAKTUYECKOU
«GauTEHO» JESITEIIbHOCTHIO HAIPABJICHYS;

— yMeJo 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJHO BIIAJIEET CHCTEMON CIIEIMAIM3HPOBAHHBIX IOHITHH.

— oOyyJarouiicss TBEpO0 YCBOMII MPOTPAMMHBII MaTepua, IpaMOTHO U IO
CYIIIECTBY M3JIaraeT €ro, OMUPasICh Ha 3HAHUS OCHOBHOM JINTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

«XOpOIIO» — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOM JESATEIbHOCTHIO
<«GaYTCHOY HallpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJIO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIMATU3UPOBAHHbBIX OHSITHM.

— o0yyaronuiicss yCBOMJI TOJBKO OCHOBHOW INPOrpaMMHBI MaTepuall, I
CYLIECTBY H3JlaraeT €ro, ONupaschb Ha 3HAaHUS TOJbKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbBIE OIINOKH U HETOYHOCTH;

— UCTIBITBIBACT 3aTPyJHEHHs B NPAKTUYECKOM TPHUMEHEHUH 3HaHUM
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJAOB M 000OIICHHUI;

— YaCTUYHO BJIA/IEET CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

10




Or11eHKa KOMITETEHITUHN

5-0ayutpHas mIKana

XapakTeprcTrka C(hopMUPOBAHHBIX KOMITCTCHITHIA

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 324YTCHO»

— o0yJaromuiics HE yCBOWJI 3HAYUTCIBHOW YacTH  IPOrPaMMHOTO
Marepuaa,

— JIOTYCKAeT CYIIECTBEHHBbIC OIMMMOKM W HETOYHOCTH IPU PACCMOTPECHUH
po0JIeM B KOHKPETHOM HalpaBJIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTHYCCKOM IIPUMCHEHUN 3HAHHMIA;

— HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He GOPMYJIHUPYET BEIBOJOB M 0000IIEHHUIA.

10.3. TunoBbie KOHTPOJILHBIC 3a/IaHUS WIH UHBIC MAaTEPHUAIBI.
Bormpocs! (3agaun) ajis sKk3aMeHa mpeIcTaBlIeHbl B Tadumie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ko
Ne /it [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa A
WHMKaTopa
Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO
Bomnpocsr s qudd. 3auera npeacrasieHsl B Taduie 16.
Ta6muma 16 — Boripocs! ms nudd. 3auera

Ne m/mt [Tepeuens BompocoB st Audd. 3aueTa Koz
WHMKATOPa

1 1.1. TloHaTue HeunCIOBOM MH(GOPMAIIUH. IK-1.3.1

1.2. VIcTOYHWKY HEUUCIIOBON HH(DOPMAITHH.

1.3. Ilkansl w3MepeHWs, CBOWCTBa MmKal. HoMuHaibHas U
MOPSITKOBAS IITKAJTHI.

1.4, Paawl pactipenesieHus] U TaOJIHIBI CONPSHKEHHOCTH, TaOJIUIIBI C
Tpems 1 0oJiee BXOAaMHU.
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1.5. HeuucnoBass wHpOpMAUss U  CHUCTeMa  00OOIIAIOIINX
[IOKa3aTeNeH.

1.6. Moga. [lucnepcusi HOMUHAJIBHOTO IPU3HAKA.

1.7. Henapamerpuueckue KpUTEpUU CPAaBHEHHUS.

1.8. KoaupoBanue HOMHHAJIBHBIX KaTErOPUAJIbHBIX IPU3HAKOB,
MOPSAIKOBBIX KaTeropHallbHbIX IPU3HAKOB, CIOBapel MPU3HAKOB.

1.9. MmmyTamus npomynieHHbIX 3Ha4eHUH KI1acCoB.

1.10. Pabota ¢ HecOamaHCUPOBAHHBIMU KJIACCAMHU.

1.11. TIposepka CTaTUCTUYECKOU HE3aBUCHUMOCTH
B3aUMOJCUCTBYIOIIUX IPU3HAKOB. Mepsl CBS3U.

1.12. DuTponuiiHbIe XapaKTEPUCTUKH B3aUMOCBSI3M HOMHUHAIBHBIX
MepEMEHHBIX.

1.13. Koppensuus panroB. PaHroBbeie mokasareiu CBs3H.

1.14. Meron IKCIIEPTHBIX OLICHOK. PamwxupoBanue.
[TocnenoBarenbHbie 3HaYeHUs. [lapHbIe CpaBHEHHUS.

1.15. Mepsl cBsi3u g TaOnMIl CONPSDKEHHOCTH C PaHTOBBIMU

IIepEMEHHBIMHU.

1.16. dakTOpHBII aHATN3 KATETOPU30BAHHBIX TIEPEMEHHBIX.

1.17. Jlorapudmuuecku-inHeitHbIE MOJIENH TaluI
conpsokeHHocTH.  Hasmauenme.  Bunppl.  Crpykrypa — aHanusa

MHOTOMEPHO# TaOJIHUIIBI.
1.18. IlpakTuyeckue MPUIIOKEHUS JIOTIIMHEHHOTO aHATN3a.
1.19. Vcunenue u ocnabiieHue KAl U3MEPEHHUSL.

2.1. Ounctka Ttekcra. Pa3zdop wu oumctka pasmerkn HTML.
VY naneHnue 3HaKOB MPETUHAHUS.

2.2. Jlexcemu3alysi TEKCTa. Y JaJIEHUE CTOI-CIIOB.

2.3. Brimenmenune ocHOB citoB. JleMMaTH3aIMs CIIOB.

2.4. Pa3meTka CIIOB Ha 4aCcTH PEYH.

2.5. KonupoBaHue TekcTa B KauecTBe MeIlIKa cilioB. B3BemmBanue
BaXXHOCTH CIIOB.

2.6. 3arpy3ka u COXpaHCHHE N300payKESHUM.

2.7. VI3meHeHue pa3mepa, o0pe3ka H300pakeHUH.

2.8. Pa3mbITHe, yBEIMUYEHHE DPE3KOCTH, YCHJIEHHE KOHTPACTHOCTH
n300paKeHu.

IIK-1.V.2
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3.1 Beinenenne uBera. bunapusamus uzoOpaxenuid. Y npanenwme | IIK-1.Y.3

(OHOB.
3.2 Oo6nHapyxeHnue KkpaeB n300paxennii. OOHapyXeHHUE YIJIOB.
3.3 Cosnmanue MIPU3HAKOB TUTS MAaIIMHHOTO 00yJeHwusI.

KOI[I/IpOBaHI/Ie CpCAHCIO IBCTA B KAaUCCTBC IIPHU3HAKA. KOI[I/IpOBaHI/Ie
TUCTOTIpaMM IBCTOBLIX KaHAJIOB B KAYCCTBC IIPHU3HAKOB.

3.4 [TpuMeHeHHe MaITMHHOTO OOYyUYCHHS ISl aHAJIN3a HEYHCIIOBBIX
JTAHHBIX.
3.5 Oco0OeHHOCTH  TIPUMEHEHHUS  KIJIACCUYECKHE METOJIOB

MAIIMHHOTO OOY4YeHHS M MCKYCCTBEHHBIX HEWPOHHBIX CeTeH Iuis
aHaJIM3a HEYUCIIOBBIX JIAHHBIX

3.6 [loarotoBka nAaHHBIX. BblAETIeHHE NpuU3HAKOB. CHUXKEHHE
Pa3MepHOCTH MPOCTPAHCTBA MPU3HAKOB.

3.7 Knaccudpukanus u300pakeHUld C MOMOLIBIO  TITyOOKHX
CBEPTOYHBIX HEMPOHHBIX CETEH.

3.8 ApXHUTEKTypa MHOTOCJIOMHOMN CBEPTOUHOI HEHPOHHOM CETH.

3.9 CtpoutenbHble OJIOKM CBEPTOYHBIX HEHPOHHBIX CETEH.
Brinmonnenue nuckpeTHbix cBEPTOK. C0M MOIBBIOOPKH.

3.10 Peanuzanus cBEpTOUYHON HEUPOHHOM CETH C MCIOJIb30BAaHUEM
TensorFlow.

3.11 PaGora ¢ MHOXXECTBEHHBIMH BXOJHBIMH WJIH I[BETOBBIMHU
ka”Haslamu. Perymsipusanus HelipoHHOM ceth. DyHKIMU NOTEph U1
KJIacCU(UKALIUH.

3.12 MonenupoBanue MOCIIC0BATEITHHBIX TAHHBIX c
HCIOJIb30BAHNEM PEKYPPEHTHBIX HEHPOHHBIX CEeTeH.

3.13 [lonsTe mocnenoBaTeNbHBIX  JaHHBIX. [IpencraBieHue
MIOCJIE0BATENbHOCTEH.

3.14 PexkyppeHTHble HEWpPOHHBIE CE€TH JUIsI  MOJEIHUPOBAHUS
MOCJIEOBATEIILHOCTEH.

3.15 Peanusanus MHOrOCIIOMHBIX PEKYPPEHTHBIX HEHPOHHBIX CETEH
JUTSL MOJIETTUPOBaHUs TociienoBaTenbHocTel B TensorFlow.

3.16 [Toposkmaronue CcoOCTsA3aTeIbHBIC CETH JJIi CHHTE3a HOBBIX
JTAHHBIX.

3.17 [ToHsATHE MOPOXKIAIOIINX COCTA3ATEIBHBIX CETEH.

3.18 Pabora ¢ aBTOKOMPOBITHKAMH.

3.19 [Toposkmarorue MOJICIN JJIs CHHTE3a HOBBIX JJAaHHBIX.

3.20 T'enepupoBaHHE HOBBIX OOpa3LOB C MOMOIIBIO MOPOMKAAIOLINX
COCTSI3aTeNbHBIX CETEH.

[lepeuenr TeM nns KypcOBOTO TPOEKTHUPOBAHUS/BHIOIHEHUS KYpCOBOW pabOThI
npezcTaBieHbl B Tadmuie 17.
Tabauna 17 — IlepeyeHb TeM Ui KYpCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHUS] KYPCOBOM paboThl

No 1i/m [TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITOTHEHHUS
3 KYpCOBOl paboThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
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Bompocsl 1t mpoBezeHHsT TPOMEXKYTOYHOM aTTeCTalluM B BUJAE TECTHUPOBAHMS
MpeACTaBICHBI B TabmwmIe 18.

Tabmuna 18 — IlpuMepHbIi epeyeHb BONPOCOB JIsi TECTOB

Kon

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHJUKATOpa

1. [IK-1.¥.2
YcTaHOBHTE MTOCIEA0BATEIHHOCTh ATAMOB PA0OTHI OPOKAAFOIICH
cocts3arenbHol ceTn (GAN):

1. OOy4eHne TUCKPUMUHATOPA

2. 'eneparust HOBBIX JTAHHBIX

3. O0Oy4deHue reaeparopa

4. OueHka KauecTBa CTE€HEPUPOBAHHBIX JIaHHBIX

2. IIK-1.Y¥.3
Y cTaHOBUTE COOTBETCTBUEC MCXKAY MECTOAaMU U UX IPUMCHCHUCM.

| Meton | [Ipumenenue |

e |

| A. Koapdunuent xoppensiuuu Criupmena | 1. UccnenoBanue
B3aMMOCBSI3U MEX/y HEapaMeTPUIECKUMHU TaHHBIMH |

| B. Kpurepuii y? | 2. AHanu3 3aBUCUMOCTH MEXJy HOMHUHAJIbHBIMH
MIEPEMEHHBIMH |

| C. Jlorapudmuyecku-mMHedHbId aHanu3 | 3. OueHka MHOTOMEPHBIX

3. IK-1.3.1
. 3a1aHe KOMOMHUPOBAHHOTO THITA C BEIOOPOM OJIHOT'O BEPHOT'O OTBETA
(oO6ocHOBaHWE BKIIIOYAETCS):

**Bonpoc:

4. KakoBO 0CHOBHOE Ha3HauYEHUE MOPOKAAIOIINX COCTAZATEIbHBIX CETEN [K-1.V.2
(GAN)?**

a) O6paboTka n3006pakeHui

b) Coznanre HOBBIX JaHHBIX, TOX0XKUX HAa 00yJarolme
¢) Knaccudukanus granHbIx

d) Cxxatue TaHHBIX

S. Kakue u3 cienyromux yTBEpKIACHHUH SBIISIOTCS BEPHBIMU B OTHOLLIECHUH IK-1.V.3
aBTOKOIMpOBIIMKOB? (BriOepure Bce moaxoasmiue)

a) ABTOKOZMPOBIIUKHU MCIIOJIB3YIOTCS [l YMEHBIIEHUS pa3MEPHOCTH
JTAHHBIX.

b) Onu obyuarorcs 6e3 yuutens.

¢) ABTOKOAMPOBIIMKH MOT'YT OBITh UCIIOIb30BaHbI TOJBKO JJIsI
M300paskeHHH.

d) OHH YacTo MPUMEHSIOTCS /111 BOCCTAHOBJICHHUS MTOBPEKICHHBIX
JAHHBIX

6. Onummre, Kak nopoxjaaroniue Mmoaenu (tTakue kak GAN u I1K-1.3.1
BapHUallMOHHBIE aBTOKOAUPOBIINKHN) MOTYT OBITh UCTIOIb30BaHBI IS
CHHTE3a HOBBIX JaHHBIX. [IpuBeqrTe IPUMEpPHI MPHUMEHEHHHA.

7. YcTaHOBHTE COOTBETCTBUE MEXKAY TUITAMH MOJEIEN U UX IIK-1.V.2
HazHaueHuem: **
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| Monenb | Haznauenue

| 1. l'eneparuBHo-cocTsizatenbHas cetb (GAN) | a) ['eHepanus moxoxux

JTAHHBIX |

| 2. ABTOKOJMPOBIIHK | b) Cxxatue u
BOCCTaHOBJICHHE JIAHHBIX

| 3. BapuannoHHbII aBTOKOAMPOBIIHK | c¢) 'enepanus naHHbIX ¢
ydeToM pazdpoca |
| 4. Perpeccust | d) IIporno3upoBanue

HENPEPHIBHBIX 3HAYCHUH |

Kakoii u3 ciaenyronux MEeTo10B SIBIIsSIETCA Haubosiee MoAXOASIIUM st
aHann3a 1 00pabOTKK HEYNCIOBOW HH(POPMALIUH, TAKOH KaK TEKCTOBBIE
JaHHBIE WJIK KaTeropruuecKue Mpu3Hau?

A) Meroa rnaBabix komnoHeHT (PCA)

B) Heiiponnsie cetn

C) Kimaccudukanmst Ha OCHOBE JCPEBbEB PEIICHHUI

D) PerpeccronHbIl aHaIN3

Ob6ocHoBaHMe BbIOOpA:

IIK-1.V.3

JU1 4ero UCIoNb3yrTCs HellapaMeTpU4eCKUe KpPUTEPUH CPAaBHEHUS?

A) J1ns1 oLeHKH cpelHUX 3HAYE€HUN IPU HOPMaJIbHOM PAcIpeieIeHUN
B) Jlnst aHanu3a gaHHBIX, KOTJIa pacrpeieleHne TaHHbIX HEU3BECTHO

C) Anst BU3yanu3anuu JTaHHbBIX

D) [l nporHo3upoBaHus 3HaYEHU I

I1K-1.3.1

10.

Kakoit u3 cinenyromux nokasarenaei HCHOIb3yeTCs JUIsl OITMCAHUS MO
B Habope JTaHHBIX ?

A) Cpennee apudmerndeckoe

B) Yacrora nosiBneHus 3HaYCHUS

C) CrangapTHOE OTKIOHEHUE

D) Menunana

[K-1.V.2

11.

Kakas mepa cBsi3M UCIIONIb3yeTCs JIsl aHAJIM3a U IPOBEPKU 3aBUCHMOCTH
MEXy IByMsI HOMMHAJIbHBIMU [IEPEMEHHBIMU?

A) Koapumuent koppemnsituu [upcona

B) Kpurepuii ¥ (xu-kBaapar)

C) Henapamerpuueckuii Tect MaHHa-YUTHH

D) PerpeccuonHbIii aHanu3

IIK-1.Y¥.3

12.

Kakue u3 crieqyromumx METO10B MOKHO MCIIONIb30BaTh ISl UMITYTalluH
MIPOMYIIEHHBIX 3HAYECHUI?

A) Cpennee apupmeTnyeckoe

B) Mona

C) Jlunelinas perpeccust

IIK-1.3.1
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D) CneunanuzupoBanHbie anroputmbl, Takue kak KNN uinn Random
Forest

13. Y cTaHOBUTE COOTBETCTBUE MEXKY TEPMUHAMU U UX ONPEACICHUSIMHU. [IK-1.¥.2

| Tepmun | OnpenencHue |

T |

| A. Mopa | 1. 3Ha4yeHue, KOTOPOE MOSBIISICTCS Yallle BCErO B IAHHBIX
| B. Iucnepcus | 2. U3mepenue pa3dpoca B HAOOpe JaHHBIX |

| C. Henapametpuueckue kputepud | 3. MeTonbl, He TpeOyromme
MPETOI0KEHUHN O pacpeeICHUN JaHHBIX |

| D. Umnytanus | 4. 3amogHeHre IPOITYCKOB B JIAHHBIX |

14, Kakue MepsI cBSI3M MOXHO MCTIOJB30BaTh JIJIs1 aHAIN3a TaOJIHI] IIK-1.V.3
COTPSKEHHOCTH?

A) Koappurment Ou

B) Kputepuii Kosnca

C) Koappumument Kpamepa

D) [IpocToii k03 HUIMeHT Koppensuu

15. Kakwue cBoiicTBa MMEIOT JIoTapu(PMUIECKH-THHEHHBIE MOEITN TaOIUI]
COIPSKEHHOCTH?

A) T103BOJISIOT aHAIM3UPOBATh B3aUMO/IEUCTBUS NIEPEMEHHBIX

B) TpeOyroT HOpMaJILHOCTH pacrpeieieHus

C) MoryT ObITh UCTIOIb30BaHb! JJI1 MHOTOMEPHOTO aHATIN3a

D) BeI4uCIISIOTCS ¢ TIOMOIBEO METO/IOB IPOCTOTO JTMHEHHOTO
PErpeECCUOHHOrO aHAIN3a

[lepeueHb TeM KOHTPOJNBHBIX PabOT MO TUCIUIUIMHE OOYyYaromuXcs 3a04HOM (Gopmbl
00yd4eHus1, IpeIcTaBlIeHbl B Tabiumie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluu 00yJaromuxcs
I'VAIL

11. Meroauueckue ykazaHus JUIsi 00y4aroMIUXCsl 10 OCBOEHUIO UCIUIITUHBI

11.1. Metonuueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHanga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOH JeKIuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 10 TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHUUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMS, HOBEUIIMX
JOCTHKEHUI HaydyHOM MbIcnu. B yueOHOM mporecce JIEKIUs BBIIOIHSAET METOJ0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
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KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBICHUE O TUCIUILIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTHUMHU AUCIUTUIMHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUU 00YYaIONIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINpEAeNseTCs eJIeBO YCTaHOBKOW K Ka)KJI0M KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINOIaBaATEIIEM;

— pa3BuTHE MNpO(EeCcCCHOHANBHO-IEIOBBIX  KauecTB, JIIOOBU K  HOpeaMeTy U
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBIILICHUSI.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXO0AUMOTO Il CAMOCTOSTEIbHON pabOThI;

— T[OJIyueHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMKailne Tofbl;

— HAY4YUTbCS METOAMYECKH 00pabaTbiBaTh MaTepuall (BBIACIATH TIJIaBHBIE MBICTU U
NOJIOKECHHS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
(bopMyITUPOBKax);

— TOJy4YeHHe TOYHOI'O OHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TOHSATHUH.

JleKIMOHHBI MaTepuad MOXKET COMNPOBOXKAATHCS JAEMOHCTpalMedl ClaiJoB U
UCTIOJIF30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEICHUH KOPOTKHX TUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHUSI OT/ACTbHBIX TEMATHUK I10 IUCIUIUINHE.

CTpyKTypa Mpe1ocTaBIeHUs JICKIHMOHHOTO MaTeprana:

Jlexuuss cocTOMT U3 TPEX OCHOBHBIX YacTeil: BCTYNHUTEIbHOW, OCHOBHOW U
3aKJIFOYUTEIIbHOMN.

BerynurensHas 4acTh ompeaenseT Ha3BaHHWE TEMbl, INIaH U 1enb Jekuuu. OnHa
NpU3BaHa 3aMHTEPECOBATh M HACTPOWTH AyAWTOPHIO. B 3TOH wacTh JIleKIWMU H3JIaraeTcs
aKTyaJIbHOCTb, OCHOBHAsl HJies, CBSI3b JAHHOW JIEKIUU C TMPEAbIIYIIUMH 3aHATHSMHU, €€
OCHOBHBIE BOIIPOCHL. BBeieHrEe JOIKHO ObITh KPAaTKUM U IEJICHANIPABICHHBIM.

B ocHOBHOI 9acTu JIEKIMK peanu3yeTcs HaydyHOE COJCpKaHWE TeMbI, BCE TJIAaBHBIC
y3JI0BBIE BONPOCHI, MPOBOJUTCS BCA CHCTEMa JOKA3aTeNbCTB C UCIOJIb30BaHHWEM HanOolee
1enecoo0pasHelXx Meroauyeckux npuéMoB. Kaxnpli y4eOHBI BOIpoc 3aKaHUYMBAETCS
KPaTKMMU BBIBOJIAMHU, JIOTUYECKH MOBOIAIIMME CTYACHTOB K CJIEIYIOIIEMY BOIPOCY JICKIIHH.

3akirounTenbHasT YacTh HMMEET Ielblo 0000marb B KpaTKUX (QOpMYIHUPOBKAX
OCHOBHBIEC UJIEH JIEKIMH, JIOTHYECKH 3aBepIasi €€ Kak [eJIOCTHOE TBOPEHHE.

OTnenbHbBIE BUBI JIGKIIUHA MOTYT IMETh CBOM OCOOCHHOCTH KaK I10 COJICP)KAHHIO, TaK 1

IO CTPYKTYPE.

11.2. Metoanueckue ykazaHus Ui 00y4aroIIMUXCsl 10 MPOXO0XKAECHUIO MPAKTHUECKUX
3aHATUI
[IpakTHyeckoe 3aHATHE SBISETCS OAHON M3 OCHOBHBIX (JOPM OpraHM3alMU y4yeOHOTro
mpolecca, 3aKJIOYarouasicsi B  BBINOJHEHHMM OOYy4YalOIIUMHUCS T1OJ  PYKOBOACTBOM
IpernojiaBaTesss KOMIUIEKCa y4eOHBIX 3aJaHUi C LENbI0 YCBOEHHsI HayYHO-TEOPETUYECKHX
OCHOB y4YeOHON JAMCUMILIMHBI, MPUOOPETEHHs] YMEHHl M HaBBIKOB, OIBITa TBOPYECKOU
JESATEIIBHOCTH.
[enbto mpakTUyeckoro 3aHATHS JUIsl  OOydarollerocs SBISETCS  NPUBUTHUE
00y4aromuMcsl YMEHUH U HaBBIKOB NMPAKTHUECKON AEATEIbHOCTH 10 U3y4aeMOoil TUCIIMITIIMHE.
[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YYaAIOLIUMCS MPAKTUYECKUX 3aHATHI:
— 3aKperuvieHue, yriyOJeHue, paclIupeHue M JeTalu3alus 3HaHUW Npu
pelIeHnr KOHKPETHBIX 3a/1a4;
— pa3BUTHE TIO3HABaTENIbHBIX  CHOCOOHOCTEH, CaMOCTOSITENbHOCTH
MBILIUIEHUS], TBOPYECKOM aKTUBHOCTH;
— OBJIQJICHHME HOBBIMH METOJaMH W METOAMKAMHU H3y4YEHHS] KOHKpPETHOM
y4eOHOW TUCIUTLINHEI,
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— BBIpabOTKAa CMOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TONYYCHHBIX 3HAHHWH IS
BBITTIOJTHEHUS 3aJIaHUH;

— o0ecrnieyeHHE pPaAIMOHAIBHOTO COYETAHHMS KOJUJICKTMBHOM W WHAMBUIYaJTIbHOU
dhopm oOyueHusI.

TpeboBaHus K MPOBEACHUIO MPAKTUYECKUX 3aHATHH

[IpakTHyeckue 3aHATHUA NPOBOAATCS B KOMIIBIOTEPHOM KIJIAcC€ C HCIOJIb30BaHUEM
[aKeTOB MpOrpamMMm pa3pabOTKH M OTJAAKH NPOTrpPaMMHOr0 oOecreueHHs] AUCTpUOyTHBa
Anaconda.

Anaconda — J[luctpuOytu Python, npennazHayeHHBIA [UIS KpyHmHOMacIITaOHON
00pabOTKM JaHHBIX, IPOTHO3HOM AHAINTUKUA W HAYYHBIX BBIYHCIEHUH OT KOMIIAHUU
Continuum Analytics. 9To OecryiaTHBIHN, BKIIOYas KOMMEPUYECKOE UCIIOIb30BaHUE, U TOTOBBIN
K MCIIOJIb30BaHMIO B Cpelie MpeAnpusaTus auctpudyrus Python, koTopelii 0ObeaMHSET Bce
KJIFO4YeBble OMOIMOTEKH, HEOOX0AUMBIE ik paboThI B 00J1aCTH HAYKU O JAHHBIX, MATEMaTHKH
u paspaborku. Anaconda yxe Bkimogaer NumPy, SciPy, matplotlib, pandas, IPython, Jupyter
Notebook u scikit-learn.

[IpakTHyeckne 3aHATUS TPEANONAraloT padoTy IO HHIMBHAYAJHbHOMY 3aJaHHIO,
CBSI3aHHOMY C pa3pabOTKOW M OTJIAZKON CHCTEM 00paboTKH HH(OPMAITIH.

[To pe3ynbTaTaM Ka)a0ro MpakTUYECKOrO 3aJaHus JOJKEH ObITh MOATOTOBIIEH OTYET,
coJiepKaliii He0OOXO0JMMbIe TEOPETHUECKUE CBEJICHHS, TUCTUHTYA M-TIPOTPaMM, TOCTPOSHHBIE
B IIpOLIECCE BBIMOJIHEHUS pabOThl IrpaduuecKkre 3aBUCUMOCTH U T.I. Kaxaplit oT4éT nomkeH
COJIepKaTh BBIBOABI IO TPOJCIAHHOW pabOTe W CIIMCOK HCIOIB3YEMBIX JIOTOJTHUTEIBHBIX
HCTOYHHKOB.

Kaxnoe mpakTudyeckoe 3aHsTHE 3aBepHIaeTcsi coOeceoBaHUEM C MPENoJaBaTeleM o
IPEJCTAaBICHHOMY OTYETY C BBICTABJIEHUEM OLICHKH.

11.3. Metoqudeckiue — yKazaHUS UL OOYYAOIIMXCA 1O  MPOXOXKICHUIO

CaMOCTOSITENIbHON PabOThI

B x0/1€ BBITIOJIHEHUST CaMOCTOSATEIBHON PabOThI, 00YJAIOIIHIACS BBIOJIHSIET PaboTy 1Mo
3aJJaHUIO U TIPH METOMYECKOM PYKOBOJICTBE IPENoAaBaTelis, Ho 0e3 ero HenoCpPeICTBEHHOTO
y4dacTusi.

B mporecce BBINOIIHEHHUSI caMOCTOATENbHOM paboThl, Yy o0ydaromierocst GopmMupyercs
nenecooOpa3Hoe IJIaHUPOBaHUE padOyYero BPEMEHH, KOTOPOE II03BOJIIET WM pPa3BHBATh
YMEHHUS M HaBbIKM B YCBOCHHWU M CHUCTEMaTHM3allUMd MPUOOpeTaeMbIX 3HaHMM, oOecrednBaeT
BBICOKMI YPOBEHb YCIIEBAEMOCTH B TE€PHOZ OOYYEHUs, IMOMOTaeT IIOJYYUTh HABBIKU
HOBBIIIEHUS TPO(HECCHOHATBHOTO YPOBHSI.

MeToauyecKIMH ~ MaTepHajaMd, HaNpaBISIOMIMMH  CaMOCTOATENBHYIO — paboTy
00y4JarOIUX CASBISIOTCS:

— y4eOHO-METOJUYECKU MaTepHa 1o JUCHUILTHHE.

11.4. Metoauyeckue yka3zaHus ISl OOYyYalOIIMXCS MO TPOXOKACHUIO TEKYIIETro

KOHTPOJIS YCIIEBAEMOCTH

Texymuit KOHTPOIb YCIIEBAEMOCTH IMpeIyCcMaTPUBAET KOHTPOIb KadecTBa 3HAHUU
00yJaroIUXCsl, OCYIIECTBISIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OIICHUBAHUS XOa OCBOCHUS
IHACIHUIIINHEL

KoHTposb kadecTBa 3HAHWK MPOBOIUTCS B (hOpME WHIUBUIYATHHOTO COOECETOBAHMS
M0 MaTepHally OTAENbHBIX Pa3/Ie/ioB JUCIHUILTUHBL, 8 TAKKE MPOBEPKH OTYETOB O BBHIMOJTHEHUN
MPAKTUYECKUX 3aJaHUM.

Pe3ynbprathl  TeKymlero KOHTPOJST  MOTYT  y4YUTBHIBATbCA TpPH  MPOBEICHUU
MPOMEXKYTOUHOM  arrectanuu.  [lOMOXUTENBHBI  pe3yiabTaT  TEKYIIETO  KOHTPOJIA
YCIIEBAeMOCTH JIaeT CTYJEHTY JOMOJHUTEIBHBI Oalil TPH TPOBEICHUH ITPOMEKYTOUHOM
aTTectanuid. Pe3ynpTaThl TEKYIIETO KOHTPOJS MOTYT YUUTHIBAThCS TPU MPOBEICHUU
IIPOMEKYTOUHOM aTTECTAL[UH.

18



Cucrema OLIEHOK IPHU NPOBEIECHUH MPOMEKYTOUHOM aTTECTALIMU OCYIIECTBISETCS B
CcOOTBeTCTBUU ¢ TpeboBaHusMu Ilonmoxkenuit «O TekylieM KOHTpOJIE YCIIEBAEMOCTH U
MIPOMEXKYTOUHON arrectanuu cryfaeHToB ['YAII, oOydaromumxcss 1Mo mporpaMMbl BBICIIETO
obpazoBanus» U «O MOAYIBHO-PEUTUHIOBOM CHCTEME OIEHKM KadecTBa y4eOHON pabOThI
ctyaeHToB B 'Y AID».

Texymuii KOHTpOJIb YCIIEBAEMOCTH IPOBOJMUTCS IIOCJIE 3aBEPIICHUS HW3YYEHUS
Kaxaoro pasnena aucuuiuinHbl. Meroasl TKY B 3aBUCHMOCTH OT M3y4aeMOro marepuala:
MpOBeJICHIE TPOBEPOUYHBIX PadOT B BUJIE PEILICHUS 3a/1a4y WM TecTUpoBaHue B cucteme LMS.
[TpuMepHBIii TEepedYeHb BOIMPOCOB Ui TECTUPOBAHMSA, NPEACTABICHHBIH B Tabmuie 18,
bopMHUPYIOTCS HCXONS W3 COAEp)KaHUs TpoiaeHHoro pasaena. O xonkperHoit mare TKY,
Merone nposenenus TKY, ycinoBusax ycnemnoro mnpoxoxaeHus TKY mnpenonasareins
cOo00IIIaeT He MOo3HEee OJHON HEAeNU A0 TEKYIIEro KOHTPOJIS YCIIeBaeMOCTH.

11.5. Meroaudeckue  ykazaHusl I OOyYarONIMXCS MO IPOXOXKJICHHUIO

MIPOMEKYTOUYHOM aTTeCTALIMU

[IpomexyTouHas  arrectanuss  oOydyaroUUMXcs MpeAycMaTpUBaeT  OLEHUBAaHUE
MPOMEKYTOUHBIX M OKOHYATENBbHBIX PE3yJbTaTOB o00yueHus 1o aucuuriimHe. OHa
npoBouTcs B popme mudpepeHIImpoOBaHHOTO 3a4éTa.

HuddepenuupoBanHpiii  3a4eT — 93T0 (GopMa OLEHKH 3HAHUH, MOJIyYEHHBIX
oOydJarmuMcsi NP HU3YYEHUU JUCHUIUIMHBI, TPU BBIMOJHEHUH KYpPCOBBIX IPOEKTOB,
KYpPCOBBIX PabOT, HAyYHO-HCCIEIOBATEIbCKUX pPabOT W TPOXOXKIECHUU TMPAKTUK C
aTTECTAllMOHHON OLIEHKOU
COTIUYHOY, «XOPOILIO», KyTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLIEHOK MPH MPOBEACHUU MPOMEKYTOUHON aTTECTAllMU OCYIIECTBIISETCS B
COOTBEeTCTBUU ¢ TpeOoBaHusiMu [lomoxkenuit «O TeKylIeM KOHTPOJIE YCIEBAEMOCTU H
MPOMEXKYTOUHOM aTTectauuu cryaeHTtoB ['YAII, oOyuarommxcss mo mporpammam BBICIIETO
obpazoBanus» u «O MOMYJIBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOH paboThI
cryneHtoB B 'Y AIy.

[IpomexxyTouHast aTTecTalusi OICHUBAETCA 110 pE3yJbTaTaM TEKYIIEro KOHTPOJIs
ycreBaeMocTu. CIUCOK BOMpocoB (Tadmnwuia 16) K mpoMeKyTOUHOM aTTecTallii yTBEPKIAeTCs
Kageapo © BBIJACTCS CTYACHTaM Il O3HaKOMJIEHUs. B ciydae, eciM CTyIEHT TIO
YBOXHUTETbHOM TpPHYMHE HE BHINOTHWI TpeOOBaHMS  TEKYIIETO KOHTPOJIS, €My
MPEIOCTABIIACTCS BO3MOXKHOCTh CHaTh 3aJ0JDKEHHOCTH MO MPOMYIIeHHBIM Temam. dopma
MPOBEACHUS IPOMEKYTOUHOM aTTecTalli — MUCbMEHHas!.
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Jluct BHeceHus: ”3MEHEHUH B pab0o4yIo MPOrpaMMy JTUCLUILIIHHBI

JlaTta BHECEHUS
N3MEHCHHI 1
JIOTIOJTHEHUM.

IToxmuce BHECIIETO
W3MECHCHMS

Coneprxanne N3MEHEHHUH W TOTIOTHEHUH

Harta u Ne
MIPOTOKOJIA
3aceiaHus

Kagenpbl

IToamuch
3aB.
kadenpoii
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