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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEW ITPOT' PAMMBI
IMPOPECCHUOHAJIBHOI'O MO VYJIA

«IIM.03 O6yueHne roTOBBIX MOJIEJIEH HCKYCCTBEHHOTO MHTEIICKTA)

1.1. Heap 1 mecTo NpohecCHOHAIBLHOI0 MOAYJISI B CTPYKTYype 00pa3oBaTe/bHOM
NMPOrpamMMbl

Ienn

MOZyJIsl:  OCBOCHHE

HCKYCCTBCHHOI'O MHTCIIJICKTA».

[IpodeccronanpHplii  MOIYTH

IIPOrpaMMBI.

BHUJIA

ACATCIIbHOCTH

BK/JIIOUEH B

«O06yueHue

00s13aTeNPHYI0  YacTh

T'OTOBBIX

1.2. Ilnanupyemble pe3yIbTaThl 0CBOEHHSI MPO)eCCHOHATBLHOT0 MOTYJIS

B pesynbTaTe 0CBOEHMS NPOdGECCMOHANBLHOro MOAY st 06YUaOLMIACA JO/HKEH:

Koa OK, Ymerh 3Hath Baanern HaBBIKAMH

K

[IK 3.1 AHaIM3UpPOBAThH 3a]]a41 OCHOBBI METOZIOB [TonOupaTs 1 HacTpamBaTh
JUTSL BBIOOpA MOAXOMSIIINX | MAIIUHHOTO OOYYCHHSI, rotobie Mojaenu U ¢
rotoBbIX Mojenen U, MIPUHITUTIBI pa0OTHI YYETOM MTOCTaBJICHHBIX
YUUTBIBATh UX rotoBeix mojener MW, ux | 3agay, aHanu3upoBaTh
OTrpaHUYECHUS U BH/IbI U IPUMEHEHHS. pe3yabpTaThl UX
BO3MO>XHOCTH. SA3bIkH MIPUMEHEHUS.

MIpOrpaMMHUpPOBaHUS,
ucnoJspzyemole s MU
(Python, R).

IIK 3.2 Pa3pabarbiBaTh crieHapuu | MeToJibl U CTpaTeruu Coznanue cuieHapueB
oOyueHus1, ONpenessaTh oOydeHus: MoJiesiel, TUIbl | 00y4eHHUs, TOITOTOBKA
napamMeTpsl OOyYeHHS Il | IaHHBIX [T O0yUYeHHS, JAHHBIX JUIs1 O0y4eHuUs,
Pa3IMYHBIX TUIIOB METO/BbI ITPEABAPUTEIILHON | HACTPOMKaA
moxenen M. 00pabOTKHU TaHHBIX. TUIEpHapaMeTpoB IS

JOCTH>KECHUS
ONTHMAaJIbHOIO
pe3ynbTaTa.

K 3.3 HactpauBats npouecc [Tpuntumne u anroput™el | [Iporiecc 00yueHust
o0y4eHus1, BBIOMpaTh o0yuyeHHs MoJIeIeH, MoJieneH Ha
MOJXOAIINE JaTaCeThl U | METOJIbI OLIEHKH KayecTBa | MOATOTOBJICHHBIX TAHHBIX,
KOPPEKTUPOBaTh MOJeJIel, KpUTEpUHU IPUMEHEHUE METOJIOB
napameTpsl 00y4YeHus Uil | KaTuOpPOBKH. KaJIMOPOBKHU JITsT
KaTuOpPOBKHU. YIIYUIIEHUS] TOUHOCTH

MOJIEJIEH.
I1IK 3.4 Ocy1iecTBiIATh Meroas! OLICHKH Onenka 3¢ HeKTUBHOCTH

MOHUTOPHHT Ka4€CTBa
00y4YeHUsI MOJICIICH,
BBISIBJIATH OTKIIOHCHUA 1

HpOI/ISBOJII/ITeJ'H)HOCTI/I
MOJENEN, METPUKHU
KadecTBa (accuracy,

00yYEHHBIX MOJICIICH,
KOPPEKTUPOBKA O0yUeHUs
pu HEOOXOTMMOCTH,

Mojelen

0o0pa3oBarenbHON




npoOJIeMbI B pe3yJibTaTax | precision, recall u 1.11.). aHaJIM3 OIMHUOOK 1
paboTHL. YIYUYILIEHUE MOJIEIIH.

[IK 3.5 [ToaroraBnuBaTh OTUYETHI U | DOpMATHI U CTAHAAPTHI Co3maHue OTYETOB 110
JIOKYMEHTHUPOBATH MPECTABICHUS 00y4YEeHHIO MOJICIICH,
pe3yNbTaThl paboThl € PE3yNIbTaTOB PaOOTHI HCII0JIb30BaHUE
mozessaimu MU, ucnione3ys | Mmozenel, MHCTPYMEHTHI UHCTPYMEHTOB IS
CTaHJAPTHI U TpeOOBaHUS | IJI BU3YyaIH3al[UU Busyanu3aiuu (Matplotlib,

K 0(hOpMIICHHIO. JAHHBIX U PE3YJIHTATOB Seaborn) s HarISTHOTO
o0y4eHusl. NIPEICTABICHUS TAHHBIX.

IIK 3.6 DopMUpPOBaATH 3aIIPOCHI OCHOBBI 3aITPOCOB TSt ®opMUpOBaHUE 3AMIPOCOB
JUTSI TIOJTYYEeHUS JAaHHBIX U3 | aHaju3a U 00paboTKu JUTS TIOJTYYEHHUSI U aHaln3a
mopenen N, naHabIx, SQL, NoSQL JTAHHBIX, TOCTPOCHUE
MIPEJICTABIATh PE3yNbTaThl | 0a3bl NaHHBIX, rpadUKOB U AWATPAMM JIIsI
B BUJIC TPAQUKOB MHCTPYNECHTHI " BU3YATN3AIAN
TabIuII. BU3YalY 32%,11/’1%[ at é E pe3y§LTaTo§pa % §

c2i 2 A EEri i8¢
Kon HavMeHOBaHMS pa3ieiioB Beero, | & 2 || E “ E&| & =) c:)( §
OK, IIK po(eCCHOHATBEHOTO MOLYJIS Jac. : E | % - 2 = é g os 2 5
288 ¢ | 85| S| 8|8 | &
m E > S & = o Q
&) >, = Q g é"
o
1 2 3 4 5 6 7 8 9 10
[K.3.1- | Pa3pmen 1. Pa3paboTka cueHapues 176 88 176 | 120 18 38
IIK 3.6 | oOydYeHHs TOTOBBIX MOJAeIeH
OK 01- | Pazmen 2. MuTerparus 204 116 204 142 18 44
09 HCKYCCTBEHHOTO MHTEJJIEKTA B
UH(OPMALIOHHBIC CUCTEMbI
Paznen 3. PazpaboTka mpoMnToB 204 116 204 158 - 46
JUIsL UICKYCCTBEHHOT'O MHTEJIJICKTA
Y4eOHas mpakTHKa 144 144 144
[IpousBoacTBeHHAs MPAKTHUKA 216 216 216
DK3aMEH 0 MOJTYJIIO 18 18
Bcero: 962 680 | 584 | 420 | 36 | 128|144 | 216 18

2. CTPYKTYPA U COAEP KAHUE TPOPECCUOHAJIBHOI'O MO YJIA

2.1. TpynoeMKocTb OCBOCHHMSI MOYJISI

HaumeHoBaHMe COCTABHBIX YacTel B 1.4. B popMe npaxr.
O0beM B yacax
MOJTYJIsA NMOATrOTOBKH

YyeOHbIC 3aHATHUS 420 320
CamocrosiTenpHas paborta 128 -

[IpakTuka, B T.4.: 360 360
yueOHast 144 144
IIPOU3BOJCTBEHHAs 216 216
[IpomexxyTouHas aTrecTanus 54 54
Bcero 962 680




2.2. CTpykTypa npo¢ecCHOHAIBHOT0 MOIYJIsI

2.3. MpuMepHoe coaepKaHne NpodpeccnoHaIbHOro Moy s

HanMeHoBaHue pa3jesioB u IIpumepHoe conep:kaHue y4eOHOr0 MATEPHAJIA, IPAKTHYECKHUX H
TeM J1a00OPaTOPHBIX 3aAHATHS

Paznea 1. Pa3paGoTka cueHapueB 00y4eHusi roToBbIX Mojeieii (176 yacoB)

MJIK 03.01 Pa3padoTka cueHapueB 00yUeHHs] TOTOBBIX MojeJIei

Tema 1.1. Beenenne 8 U u Conep:xkanue

MalIMHHOE 00yYeHHe OCHOBHBIC BHJIbI ICKYCCTBEHHOTO MHTEIIICKTA, POJIh MAITUHHOTO
ob0yuenus B M.

B ToM 4yMciie NpaKTHYEeCKUX U JIA00PATOPHBIX 3aHATHI

1. UccnenoBanue mpocthix Mmoaeneit NU.

2. Co3paHue IpoCTOro aJirOpUTMa MAITMHHOTO 00YYEHHSI.

3. CpaBuenue Mozeneit MM Ha OCHOBE TOTOBBIX PELLICHUH.

4. Ananm3 pe3yapTaToB paboThl mpocToro aaropurma M.

5. DkcniepuMeHT ¢ HacTporikamu moaenu U mist perneHus 3a1auu.
6. Hanmcanue otvera o 6a30BbIM anroputmam M.

CamocrosiTeqibHast padoTa 00y4ar0IuXCcs

Tema 1.2. IToaroroBka Conep:xkanue
HAHHBIX U UX POJIb B AHanu3 IaHHBIX U TOJrOTOBKA JAHHBIX ISl MOJEINEH, IPUHINIIBI
o0yyenun U1 MIpPeIBAPUTEIHHON 00pa0OTKY JAHHBIX /ISl MAITUHHOTO O0YUYEeHHSI.

B ToMm uuncie MPAKTHYICCKHUX U ﬂaﬁopaTopme 3aHATHH

1. UMIOpT 1 OYUCTKA TAaHHBIX JUIS O0YyYEHUST MOJICIIH.

2. IloaroroBka JaHHBIX U1 PaOOTHI C AITOPUTMOM MALIHHHOTO
oOydeHusl.

3. Hopmanuzanwst u cTaHgapTH3aIis JTaHHbBIX.

4. Co3nanue Habopa JaHHBIX I 00YUYECHUS! H TECTUPOBAHUS MOJICIH.
5. Busyanuzanus JaHHBIX IS aHAJIM3a TIepe 00y4eHHEM.

6. O6paboTKa MIPOITYIICHHBIX 3HAYCHN B JTaHHBIX.

7. Co3ganue otyeta 1o 00pabOTKe TaHHBIX.

8. O0beauHEeHNE JaHHBIX U3 Pa3HBIX HCTOUHUKOB JJIsl MOAETIH.

CamocrosiTeqibHast padoTa 00y4ar0INXCH

Tema 1.3. AIropuTMBI Conep:xanue

o0y4enusi Mozeeii AU OG6yuenwue ¢ yuureneM u 6e3 yauresns. OCHOBHbIC STallbl H METOIBI
00yUICHHS MOJIEIICH.

B ToM uuncae NPAKTHYIECCKHUX U ﬂaﬁopaTopme 3aHATHH

. Peanuzanus 3agaun knaccudpukamnuu ¢ 00y4eHUEM C YUUTENIEM.

. OGy4deHre MOIENTH IJIS 3a/1a9U PETPECCHH.

. O0yueHue MoJienu 0e3 yUuTessi Ha OCHOBE KJIACTEPU3alInY.

. OnTumu3anus runeprnapamerpoB Mojaenu ¢ momorisio Grid Search.
. Hacrpoiika runeprnapaMeTpoB sl yIydIIeHUs] Ka4ecTBa MOJICITH.

. I[lpMeHeHe MeTo1a KpocC-BalnaaIiu.

. O1ieHKa MPOU3BOAUTEILHOCTH MOJICITH MOCTIE HACTPOMKH.

. Ucrionk30BaHue pa3nuvHbIX MOJEIEH sl PELICHUS 3a1a4n
KITaCCH(MKAIHH.

01N DN W —

CamocTosTesbHas padoTa 00y4yaroumuxcs

Tema 1.4. O0yuenue Ha Copep:xanme

OCHOBE KJIaccu(pukanumn Metpuku ais oueHku mojenei MU (tounocts, recall, F1-score),
Crioco0bI OBBITICHUS 3PPEKTUBHOCTH MO MAITHHHOTO O0YUYCHHSL.

B ToM 4yKciie NpaKTHYEeCKUX U J1A00PATOPHBIX 3aHATHI

1. PacueT METpUK TOYHOCTH JJISI MOJIEIIH.
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. O1ieHKa TOYHOCTH MOJIEH Ha HOBBIX JaHHBIX.

. [lpumenenue F1-score mis ananusa 3HEKTUBHOCTH MOICIIH.

. CpaBHEHME HECKOJILKUX MOJIEIEH 110 pa3IuYHbIM METPUKAM.

. lToctpoenne ROC-kpuBoii 1151 aHATM3a MOAECIIH.

. Buzyanmzarus pe3yapTaToB MOJENH ¢ TIOMOIIBI0 confusion matrix.
. OnTumMu3anys MOAEIH Ha OCHOBE MOJTYYCHHBIX METPUK.

. OneHka MOZEmH ¢ UCIOIB30BaHUEM METPHK precision u recall.

. Cozanwie oT4yeTa 1o pe3ybTaTaM OIEHKH MOJEIH.

O 0 31O\ L W

CamocTosiTeqibHAsI pa00oTa 00y4aloIUXCA

Tema 1.5. Perpeccus B
moaeasix N

Conep:xkanue

ApxutekTypa nHGOPMALMOHHBIX cHcTeM ¢ nHTerpauuei M, Meroast
uHTerpanuu 1M B OusHec-nponeccsl 1 MHPOPMALOHHbBIE CUCTEMBI,
Oruka ucnonp3oBanus UM B ”HPOPMAIMOHHBIX CHCTEMAX,
nepcneKkTuBsl pa3sutus MY B nHMOPMALMOHHBIX CHCTEMaX.

B Tom uncie npakTHYeCKHUX U JIa00PaTOPHBIX 3aHATHIA

1. ITpoexTupoBaHue cucTeMbl ¢ uHTErpanueit M.

2. Coznanue uutepgerica st padboThl ¢ Moaebio M.

3. Bzaumopuetictue MU ¢ 6a30ii JaHHBIX CHCTEMBL.

4. TectupoBanue B3aumozeiicteust komnonenro UC ¢ NUN.

5. Hacrpotixa API mis pa6otsr ¢ momensio U B UIC.

6. Unterpanus moaenu MU B nHQOpMAaIMOHHYIO CHCTEMY C BeO-
uHTepdericom.

7. OnruMu3anys B3anMoAecTBUs cucteMbl ¢ MU s 06paboTkm
JTAHHBIX.

8. ABTomaTu3arus OusHec-mporecco ¢ nomomsto MU B VIC.

9. TectupoBanue moaenu MU B peanrHom BpeMenu B MIC.

CamocTosiTeqIbHAsI pa00oTa 00y4aI0IUXCA

KypcoBoii npoekr (padora) (10 yacos)

Pa3nen 2. MHTerpanusi MCKycCTBEHHOI0 MHTEJVIEKTAa B MH(popMannoHHbie cuctembl (204 yaca)

MJK 03.02 UHTerpanusi MICKyCCTBEHHOI0 MHTE/JIEKTA B HH(POPMAIIMOHHBIE CHCTEMBI

Tema 2.1. OcHOBBI
unTerpanuu MU B
HH(pOpMANMOHHbIE CHCTEMBI

Conep:xanue

OcHoBHbIE BH/IbI HH)OPMAIIMOHHBIX CUCTEM M UX POJIb B YIIPABICHUH
nanHeIMU, OcHOBHBIE BUABI U 1 uX mpuMeHeHne B MHPOPMaIOHHBIX
cuctemax, Metos! pabotel UM B MHPOpPMAIIMOHHBIX CHCTEMAX.

B ToM 4yMciie NpaKTHYECKUX U JIA00PATOPHBIX 3aHATHI

1. IlpoexktupoBanne nHpopMaunoHHol cuctemsl ¢ M.

. [Toctpoenne momenn MC ¢ uaterparmeit M.

. TectupoBanue B3aumonericreus kommnonentor MC ¢ M.
. Hactpoiika cBsi3eit mexny 0a3zoit nanusix u MU B VIC.

. Onrummsanms padotst U B ctpykrype MC.

. Buzyanmmzanms Bzanmozeiicteus anmementoB C ¢ NN,

. O0yuenue moneneit U1 mist o6pabotku nanusix B UC.

. TectupoBanue Mmoaenu MU na peanpubix ganusix VC.

. Anamm3 nansaeix B UC ¢ momomsio UH.

10. Cozmanue otueta no npousBoautenasHoctu UC ¢ .
11. Unrerpamus mozaeneii MU B untepdeiic UC.

12. Asromatuzanus npoieccoB B MIC ¢ ncnoas3opanuem M.

O 00 1O\ L W

CamocTosiTesibHAst pa00oTa 00y4al0IUXCA

Tema 2.2. UnTerpauus UU B
Ou3Hec-NMpoLecchl U
aBTOMaTH3aLUS

Conep:xkanue

Pons U B aBTOMaTH3a1MK Ou3Hec-npoueccos, [Ipumepst
ucnons3oBanus MU B OusHec-cucremax, MeToabl ONTUMH3ALNN
Om3Hec-mporteccon ¢ M.




B ToM 4yMciie NpaKTHYECKUX U JIA00PATOPHBIX 3aHATHI

. AHanu3 Gu3Hec-mporeccoB i BHeapeHus M.

. MonenupoBanue ousnec-nporuecca ¢ MU,

. OnTuMm3anms cymecTByomero ousnec-nporecca ¢ M.

. TectupoBarne MM mist aBTOMaTH3aIiK OU3HEC-OTICPATTHIA.

. [Ipumenenune MU as nmporHo3upoBaHus U aHAIMTHKY B OM3Hece.
. PazpaboTka aBTroMaTH3MpoBaHHBIX 0T4eTOB ¢ M.

. Coznmanwue cueHapus MW mis ynpasieHns OH3HEC-TIPOIECCAMH.
. NUarerpauus M B cucteMy ynpaBiaeHus: DPOSKTAMH.

. ABToMaTH3anug 3a1a4 Ha ocHose MU.

10. Aranu3 pesynbratos padotsl MU B GusHece.

11. IlocTpoenue otdera o BHeApeHnn W B Ou3Hec-mporrecc.

12. MonepHu3aius GM3HEC-ITPOIECCOB HA OCHOBE aHAIMTHKU M.

O 00 1N LN AW —

CamocTosTesibHas padoTa 00y4alouuxcs

Tema 2.3. Anropurmsl U Coaep:xanue
AJs 00padOTKU AAHHBIX U OcnoBuble anroputmsl MU nis ananmsa naHHBIX, MeToab! IpUHSATHS
NPUHATHA PelIeHnH petuenuii Ha ocHoBe MU, ITpumenenne MU B cuctemax noaaepxKku

npuHsaTa pemenuit (DSS).

B ToM 4Mciie NpaKTHYECKUX U J1A00PATOPHBIX 3aHATHI

. Peanuzanus anroputma MU 15 aHanu3a naHHbBIX.

. Ooyuenue monenu U nist 00paboTKy OONBIINX JaHHBIX.

. IlpuMenenue MeTos1a KiacTepu3aluy AJ1s aHaIU3a JaHHBIX.

. IIpuMeHenne perpecCHOHHBIX METOJOB [UIs MTPEICKa3aHUM.

. Banmupamma monenu UM i1t ananuza JaHHBIX.

. Ontumuzanus anroputmoB UM nmst ymydiieHUs: TOYHOCTH PELICHUH.
. [lpumenenne MeTo0B Knaccu(UKaMy A7 aHATU3a JaHHBIX.

. CpaBHeHHe pa3nuuHbIX anroputMoB MM Ha onHOM HaOoOpe JaHHBIX.

. ABTOMaTH3aLuMs IPUHATHS pemeHuii ¢ momorpio M.

10. Buenpenue monenu UM B cucteMy Moanep Ky NPUHATHS pEIICHUH.
11. TectupoBanue anroputMoB MM Ha peanbHbIX TaHHBIX.

12. Ananu3 TouHoCcTH U 9)HEKTHBHOCTH pelieHud, npuaaThix MU,

O 003N N A~ Wi —

CamocTosTesbHas padoTa 00y4yaroumuxcs

Tema 2.4. dTdyeckne u Conep:xanue

NnpaBOBbLIC ACIIEKTHI

DTrdeckrie BONpOCH ucronb3oBanus MU B nHbOpMaITMOHHBIX
ucnojb3oBanusga UN

cuctemax, [IpaBoBrie acriekTsl BHeapenus M B nndopmManmontsie
cucteMbl, OTBETCTBEHHOCTh M 3alIMTa JaHHBIX npH padote ¢ M.

B ToM 4nciIe NPpaKTHYeCKUX M JIAa00PATOPHBIX 3aHATHI

1. Ananu3 kelcoB aTH4ECKUX Borpocos B MU.

. UccnenoBanne npaBoBBIX acleKTOB Hcmoyib3oBanus M B OusHece.
. AHanm3 pUCKOB Ucoib30Banus M B mHPOPMAITMOHHBIX CHCTEMaX.
. Onpenenenue 30H OTBETCTBEHHOCTH MPH HCIoNb30BaHun M.

. PazpaboTtka pexomennarmii mo 6ezonacaoctu UU B VC.

. OueHka npaBoBbIX acniekToB BHenpenust U B UC.

. [IpoBenenne ananmm3a KOHPUIESHITNATFHOCTH TaHHBIX PU
ucnoas3oBanuu NN.

8. TectupoBanue cuctembl UM Ha cobmroneHne npaBoBBIX HOPM.

9. Pa3paboTka oTueTa Mo COOTIOICHUIO 3aKOHOJATEIbCTBA TIPH
BHepeHuu 1MU.

10. ITpumenenne MU niast MOHUTOpPHUHTA COOIIOACHUS TPABOBBIX HOPM.
11. MonenupoBaHue CUCTEMBI 3alIUTHI JaHHbIX ¢ .

12. OreHka BO3MOXKHBIX TTOCIIECACTBUH npu ommOKax B pabore M.

NN DR W

CamocTosiTeqbHas paboTa 00y4alomuxcs

Pasnen 3. PazpaGoTka mpoMTOB /151 HCKYCCTBEHHOT0 HHTe JIeKkTa (204 yaca)

MJIK 03.03 Pazpa0doTka npoMTOB IJIsi HCKYCCTBEHHOT0 HHTE/IEKTA




Tema 3.1. OcHOBBI CO3TaHUA
NMPOMTOB ISt
HCKYCCTBEHHOI0
MHTEJIEKTa

Conep:xkanue

Beenenue B coznanue npomtoB i M.

OCHOBHBIE 3JIEMEHTHI IPOMTOB: CTPYKTYpa U MapaMeTphlL.

Brustaue TouHoCTH (OPMYTHUPOBKY POMTA HA pe3ynbTaThl padotel UU.
[TpuMepsl yCIIeNTHBIX W HEYCIICNTHRIX TPOMTOB: aHAJIM3 OMTHOOK.

B ToM uuncae NPAKTHYICCKUX U naﬁopaToprlx 3aHATHH

1. Co3ganue mpocToro mpomTa it TeKCToBoM Monenu M.

2. TecTupoBaHWe IPOMTa Ha TEHEPAIHIO TEKCTA.

3. OnTrMu3anys CO3IaHHOTO MPOMTA IS YITyUIIeHUS Pe3yIbTaToB.
4. Pabota c mapaMeTpamMu IPOMTOB ISl JOCTHXKEHHSI KOHKPETHBIX
HeJen.

5. CpaBHeHHE pabOTHI IBYX Pa3HBIX POMTOB Ha OJTHOH 3a7ade.

6. TectupoBaHue MPOMTOB C UCIIOIB30BAaHUEM BapHaLlUil CTPYKTYD.

7. AHanu3 ¥ UCIpaBjIeHUE OIUOOK B IPOMTE.

8. M3yueHne BIUSHUS JUIMHBI IPOMTA Ha pe3yabTar padotsr MU.

9. Co3gaHue CII0KHOTO MPOMTA JIJIsl MyJIbTH3a1auHoi Moxenu NU.
10. Pabota c mpoMTamMu Jijisl pEUICHUS aHATUTHYECKUX 33]1a4.

11. Co3ganue mpomTa AJist ONTMCaHUSI CJIOXKHBIX 3a/1a4 (Harmpumep, s
aHajan3a JaHHBIX ).

12. Cozmanue mpomTa JJis TeHepallid TBOPYECKOT0 KOHTEHTA.

13. Hactpoiika mpoMTOB a7t paboThI ¢ paznuuabiMu Trunamu MU (tekcr,
M300pa’KeHHs, TOJIOC).

14. Ananu3 paboOTHI IPOMTOB C KOHTEKCTOM U 0€3 KOHTEKCTa.

15. PazpaboTka nmpomTa AJis1 aBTOMaTH3aIMU POLIECCOB C TIOMOLIBIO
Un.

16. OnTuMu3anmsi MpoMTa Ha OCHOBE 00paTHO# cBsi3m oT M.

CamocTosTeabHast paboTa 00y4aomuxcs

Tema 3.2. IlpomThI 115t
padoThI ¢ pa3IUYHBIMH
THTIAMH JaHHBIX

Conep:xanue

Coznanvie poOMTOB I pabOTHI ¢ TEKCTOBBIMH JTaHHBIMHU, TPOMTBI JJIS
paboThI ¢ H300paKEHUAMHU U MYJIBTUMETUINHBIMU TaHHBIMH, TIPOMTBI
U1 pabOoTHI € TOJIOCOBBIMU HHTepdeiicamu, OcOOEHHOCTH CO3aHUs
IPOMTOB JUIsl aHAJIN3a JAHHBIX.

B ToM uuncae NMPAKTHYICCKUX H ﬂaﬁopaToprlx 3aHATHH

1. Co3nanue pomTa it 00paObOTKH TEKCTOBBIX JaHHBIX.

2. Ontumu3anys IPOMTOB AJ1sl pabOTHI ¢ OOJBIINMH TEKCTOBBIMHU
JAHHBIMU.

3. Co3ganue npomTa JyId aHaJIN3a TOHATBHOCTH TEKCTa.

4. PazpaboTka npomTa AJ1s1 TeHepauuy TEXHUIEeCKOW JOKYMEHTALUH.
5. Co3znmaHue TIpoMTa It 00pabOTKH H300paKeHIH.

6. Pabota ¢ mpoMTaMu JyIs TeHEpaIiy H300PaKEHUI IO OMHUCAHUIO.
7. Hactpoiika mpoMTa U1 yay4IIeHHs] Ka4eCTBa CreHEPUPOBAHHBIX
M300pakeHUH.

8. OHTI/IMI/I3aHI/I$I IIPOMTOB JIA pa3JIMYHBIX TUIIOB MYJIbTUMEANA
(M300pakeHus1, BUIEO).

9. Pa3paboTka mpomTa JUIs TOJIOCOBBIX aCCHCTEHTOB.

10. Co3maHne TipoMTa IS YIIPABJICHUS YMHBIME YCTPOHCTBAMH Uepe3
TOJIOCOBBIE KOMaH/IBL.

11. OnTuMu3anyst mpoMTa AjIsl yIydIleHUs paclio3HaBaHHUS PEUH.

12. Pa3paboTka mpomTa JiIsi aBTOMaTHIeCKON TPaHCKPHOAIIH rojioca B
TEKCT.

CamocTosiTesbHast paboTa 00y4aomuxcs

Tema 3.3. OnTumu3zanus u
TeCTHPOBAHME MPOMTOB

Conep:xanue

Mertonp! TectupoBanus mpomMToB st MU, OnTuMuzanys mpoMToB IS
noBbIeHUs 3P hexkTuBHOCTH padoThl M, AHanu3 pe3ynbraToB
ITPOMTOB 1 HX 0paboTKa, [IpuMeps! yCIENTHOH ONITHMH3AIIH IIPOMTOB.




B ToM 4yMciie NpaKTHYECKUX U JIA00PATOPHBIX 3aHATHI

. TectupoBanue 3pPEKTUBHOCTH MPOMTOB Ha PeaIbHBIX JaHHBIX.

. Coznanue oTyeTa 1o pe3yynpTaTaM paboThl IPOMTOB.

. OnTuM#3anys MpoMTa Ha OCHOBE pe3ysbTaToB padotsr M.

. TectupoBaHre poMTa C BapHaIMSIMHI CTPYKTYPHI.

. CpaBHeHue 3((EeKTUBHOCTH IIPOMTOB Ha pa3HbIX 3aj1a4yax.

. Pabora ¢ mpoMTamu Jutst pelieHus CIIOKHBIX aHATUTUYSCKUX 3aj1ad.
. I3y4eHne BusHUS TapaMeTPOB MPOMTa Ha KadecTBO pabotel U
. YilydilieHre TOYHOCTH MPOMTA ISl Cieu(MUISCKUX 3a7ad.

. PaspaboTka npomTa it pabOThI C YYBCTBUTEIBHBIMU JTAHHBIMH.
CamocTosTebHas padoTa 00y4aromuxcs

O 00 1N LN AW —

Y4yeOHass NpaKkTHKa
Bunsbi padort:

AHanmu3 mpuMepoB uctoib3oBadus MU B peansHbIX cuctemax (BBenenrne B UM 1 mammHHOE
o0Oy4eHue).

[MoaroroBka nataceToB st 00yuenus moaeneid MU (unctka, HOpManu3anusi, ayrMEeHTalus JaHHbIX ).
OO0y4enne mojeneit KkiraccuuKaui Ha OCHOBE TOTOBBIX alropuT™MoB (Hanpumep, SVM, Random
Forest).

[Moctpoenue perpeccuonHbIx Moaenel U u nx oOyueHne Ha pealbHBIX JaHHBIX.

WnTerpanus o0yuennoi monenu MU B nHpOpManImoHHYIO cHCTEMY ¢ UcTIonb3oBanneM APIL.
Pa3paboTka pemenunii a1t aBTOMaTH3alUNA OU3HEC-TIPOIIECCOB ¢ mpuMeHenneM U,

AHanu3 3THYEeCKHX U IIPABOBBIX aCMIEKTOB MpuMeHeHus M B 3ajaHHBIX CLIEHAPHUAX.

Co3nanne 6a30BBIX IPOMTOB JUISI B3aUMOJCHCTBHS C SI3BIKOBBIMHU MoiesisiMu M.

Hacrpotika mpomMTOB 117151 00pabOTKH TEKCTOB, M300paKEHUI ¥ YUCIOBHIX TaHHBIX.

TecTupoBaHue U ONTUMHU3ALMS TPOMTOB JJIs MOBBIILIEHUS] TOUHOCTH oTBeTa NI

IIpousBoacTBeHHAsI NPAKTHKA
Bunsbi pador:

Peanmmzanms cucTeMbl TOATOTOBKH JaHHBIX I 00ydeHus Mojeneit M B kopriopaTHBHOM cpere.
OOyueHue 1 BHEIpEHUE MOJIeNel Kilaccu(DUKAIMK IS pellieHnst Ou3Hec-3ajad.

Hacrpoiika perpeccHoOHHBIX MOAEJIeH A1l IPOTHO3MPOBAHMsI KIIIOUEBHIX MTOKa3aresel OnusHeca.
Pa3paboTka crcTeMbl aBTOMAaTHYECKOTO IPUHATHS PEIICHNH Ha OCHOBE anropuTMoB M.

Wnrerpanus moaeneit MU B cymiecTByromnue HHOOPMAIIMOHHBIE CHCTEMBI ITPEIPHUSITHS.
ABTOMaTH3aUUs pyTUHHBIX OM3HEC-TIPOILIECCOB ¢ Hcnoib3oBanueM MU (Hanpumep, yat-00Th).
Co3anne KOpIIOpaTUBHBIX IPOMTOB ISl BHYTPEHHUX HYXK KOMIaHUH (aHAJN3 JaHHBIX, OTYETHOCTH ).
OnTuMu3anys IPOMTOB IS B3aUMOIECHCTBHS C S3BIKOBBIMU MOJIENISIMU B OM3HEC-TIPUIIOKECHHAX.
TectupoBaHne KauecTBa M CKOPOCTH pabOTHI MPOMTOB B PA3ITUYHbBIX OM3HEC-CIIEHAPHUSIX.

[ToaroroBka pexoMeHAAIMH IO COOIIOACHUIO STHYECKUX HOPM H 3aKOHO/IATeNbCTBA IIPH MPUMEHEHUHN
nn.

Camocmoamenvnas pavboma — 128 uacos

Bcero 962 yaca

2.4. KypcosBoii paboTa (IpoeKT)

[IpumepHast TeMaTHKa KypCOBBIX IIPOEKTOB (pabdoT)
1. Pa3paboTka oOyuaromero crieHapus JijIsi HEHPOHHOM CETH C UCTIOI30BaHUEM TOTOBOM

MOJIEIIN /TS KITACCHU(PHUKAIINY N300paKESHUH.

2. Co3ganue o0y4aromiero CrieHapus I MOJICIH MAIlIMHHOTO 00y4YeHUsI, HAallpaBJIECHHOTO

Ha TpeJICKa3aHne JaHHbIX B (PUHAHCOBOU cdepe.

3. [IpoexTupoBanue u pa3paboOTKa ClieHapus ISl 00yUSHUS MOJIEIH, UCTIONb3YIOMEeH

ectecTBeHHbIN 361K (NLP), a5is ananuza TekcToB.

4. Coznanue crieHapusi OOy4YeHHST MOJICTTH MAITMHHOTO OOYYEHHMS /IS 3a/1a4 KIJIacTePU3aIun

U CCIrMCHTAIlMU JaHHBIX.

5. Pa3paboTka nHPpOpMaIMOHHON CUCTEMBI C HHTETPAIMEH HCKYCCTBEHHOTO HHTEIUICKTA

JJI1 aBTOMaTU3a1un O6pa6OTKI/I KIMCHTCKUX JaHHBIX.
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6. Baenpenue cucrembl MUY miis ananusa u 00paOOTKK OOJIBIINX TAHHBIX B MEAUITMHCKON
MH(POPMALIMOHHOM CUCTEME.

7. Co3laHre CUCTEMBI MTOAAEPKKU MPUHATHUS pEelIeHU ¢ ucnosb3oBanueM M niist
YHOpaBJCHUA JIOTUCTUUICCKUMU ITPOLICCCAMU.

8. IIpoexTupoBanue u pazpadorka MU st mHTETpaiuu B CUCTEMY YIPABICHUS MPOSKTAMU
C LEJbI0 ONTUMU3ALMK PECYPCOB.

9. Pa3paboTka u onTUMHU3AIMS TPOMTOB TSl TEKCTOBOM Moenu MU nis coznanus
ABTOMATUYECKUX OTYETOB U PE3IOME.

10. ITpoexTupoBaHmre CHCTEMBI TPOMTOB 7151 paboThl ¢ U, ncnonp3yomuM KOMITBIOTEPHOE
3peHue IS pacro3HaBaHUS OOBEKTOB HA U300paKEHHUSIX.

11. Pa3paboTka 1 TeCTUpPOBAHHUE MPOMTOB JJIs rojiocoBoro uHTepdeiica MU ¢ akiienToM Ha
yIIpaBJICHUE YMHBIMH YCTPOUCTBAMM.

12. Co3xanue u ONTUMU3ALKS TPOMTOB JIJIs1 aBTOMAaTHYECKOr0 aHaiu3a O0JIbIIUX MaCCUBOB
TEKCTOBbLIX JAHHBIX.

3. YCJIOBUA PEAJIMBALIMU ITIPO®PECCHOHAJIBHOI'O MOAYJIA

3.1. MaTepuajibHO-TeXHUYECKOE o0ecrneyeHue

KaouseT o01menpodeccuoHaabHbIX JUCIUAILUIMH U PO EeCCHOHATBHEIX MOAYIEH

Pabouee mecro mpemomaBatens ¢ [IK u moctymom B WHTEpHET (IHMIIEH3MOHHOE W CBOOOJHO
pacmpocTpaHseMoe  MporpaMMHOE oOecreueHne, 0Opa3oBaTEbHBIA KOHTEHT W JIOKaJIbHas
BBIUHCIIUTENbHAS CETh C BO3MOXKHOCTHIO MOJAKIIOUEHUST K ceTu VIHTepHeT uepe3 cucremy
(buUIBTpaIK KOHTEHTA)

Pabouune mecra oOydaromuxcst - 26 1iT.

Hactennas mocka Uit nuchbMa MEJIOM — 1 IIIT.

Crennpl ”HPOPMALIMOHHBIE — 6 IIT.

Hacrennas TemeBn3noHHas IaHEIb -1 MIT.

CeteBoit pUIBTP

Moy

KommiekT yueGHOro Marepuasia 1o reMam il HHIUBUAYaIbHOW U TPYIIIOBOM paboThI

JlaGoparopus mporpaMMHUpPOBaHUs 1 0a3 JaHHBIX

Pabouee mecrto mpemnomaBatens ¢ [IK u moctymoM B WHTEpHET (IMIICH3MOHHOE M CBOOOJHO
pacmpocTpaHsieMoe  MPOrpaMMHOE oOOecreueHrue, o0pa30BaTeIbHBId KOHTEHT W JIOKATbHAS
BBIYMCIIMTENIbHAS CETh C BO3MOXKHOCTBIO TIOAKIIOYEHUS K ceTH VIHTepHeT depe3 cucreMy
(GUIBTpaui KOHTEHTA)

Paboune mecra oOyuarommxcs - 26 1irT.

Hactennas mocka s mucbMa MeaoMm — 1IiT.

Crennbl nHGOPMAIIMOHHBIE — 4 TIIT.

Hacrennas TeneBu3noHHAS IaHENb, moakIodeHHas k 11K, -1 mrt.

CereBoii punbTp

CpencTBa ay IMOBU3yaTH3AIHH

KomriekT yuyebHOr0 MaTepraia mo TeMaM sl HHAWBUAYATbHON M TPYTIIIOBOM pabOThI

Jlaboparopus Opranusalvy U IPUHIUIOB MOCTPOEHUS HHPOPMAIIMOHHBIX CUCTEM

Pabouee mecto mpenomaBarenss ¢ IIK u gocTymoM B WHTEpHET (JMIIEH3MOHHOE W CBOOOIHO
pacmpocTpaHsieMoe  MpOrpaMMHOE oOecreueHue, o0pa30BaTeIbHbIH KOHTEHT U JIOKAJIbHAs
BBIUUCIIUTENbHAS. CETh C BO3MOXKHOCTBIO TMOJAKIIOYEHHsT K ceTh VIHTepHeT uepe3 cHucremy
(buIBTpaIK KOHTEHTA)

ABTOMaTH3UpOBaHHbIE paboume Mmecta oOydarommxcs - 12, cTeHasl WH(GOpPMAIMOHHBIE — 5,
masmenHas nmaHenb LG 50pa45-10-ZGPower, okanbHasi BBIYUCIUTENIbHAS CETh C BO3MOKHOCTBIO
NOJKJIIOUEHUs] K ceTh VIHTepHeT dYepe3 cuctemy (uiabTpalMu KOHTEHTa, OTHETYHIMTENb — 1,
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KoHauuoHnep — 1, M®VY-lmr., ydeOHas J0CKa, CpEICTBA ayJUOBU3YyaIU3allUM, HATJISITHBIC
rnmocoous.

Jlaboparopust nHGDOPMAIIMOHHBIX PECYPCOB

PabGouee mecrto mpenomaBatens ¢ [IK u moctymoM B WHTEpHET (IMIICH3MOHHOE M CBOOOJHO
pacmpocTpaHsieMoe  MpPOrpaMMHOE o0ecreueHue, oOpa3oBaTeNbHBIA KOHTEHT W JIOKAJIbHAS
BBIUHCIIUTENbHAS CETh C BO3MOXKHOCTBIO MOJAKIIOUEHUsT K ceTu VHTepHeT uepe3 cucremy
(buIBbTpauy KOHTEHTA)

ABTOMaTH3UpPOBaHHBIE paboume mecTa oOydarommxcs - 10,

HacTtennast mocka ajst muchbMa MeJIoM

Crennpl nHGOPMAIIMOHHBIE — 6

[Tporpammuoe obecnieueHue o0mero u npodecCHOHANBHOTO Ha3HAYEHUS

CpencrtBa ay1MOBU3yaIU3allMY, HATJISAHbIE TOCOOUS

3.2. YyeOHO-MeTOOHIECKOE 00ecreueHue

3.2.1. OcHOBHBIC HCTOYHHUKH:

1. BoponoB, M. B. Cucrembl HCKyCCTBEHHOT'O MHTEJUIEKTA : YYEOHUK U MPAKTUKYM IS
cpenrero npodeccronansHoro oopazosanusi / M. B. Boponos, B. U. [lumenos, 1. A. He6aeB. —
2-e wm3a., mnepepad. u gom.— MockBa: MWzmarensctBo FOpaiit, 2026. — 268 c.—
(ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-17699-5. — TekcT : 37eKTpOHHBIA //
Oo6pazoBarenbHas miardgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/590238

2. Crankesuy, JI. A. MHTenneKTyanpbHbIe CHCTEMBI M TEXHOJIOTHH : YYEOHUK M MPAKTHUKYM

s cpeaHero npodeccuonanbHoro obpasosanusi/ JI. A. CrankeBuu. — 2-¢ u31., nepepad. u
mon. —  MockBa: M3marensctBo  FOpaiit, 2026.— 478 c.—  (Ilpodeccrnonansroe
oOpazoBanue). — ISBN 978-5-534-20364-6. — Tekct : snektpoHHBIH // OOpa3oBaTenbHas

miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/587749

3. 'nupenko, U. I'. Texnomorust pa3paboTKu MPOTrpaMMHOTO 0OeCrieueHus : yUeOHUK JUIs
cpennero npodeccuonanbHoro oopasosanus / U. I'. 'auaenko, ®@. ®. [1asnos, M. 0. dexopos. —
2-e wm3a., mnepepad. u gom.— MockBa: MWzmarensctBo FOpaiit, 2026. — 248 c.—
(ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-18131-9. — TekcT : 37eKTpOHHBIA //
Oo6pazoBarenbHas miardgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/585518

4. Illep6ak, A.B. Tlogaepxka W TECTHPOBAHHME MPOTPAMMHBIX MOJIYJIEH : YUCOHHK st
cpennero npodeccuonansHoro oopasosanus / A. B. lllepbak. — Mocksa : M3natensctBo FOpaiir,
2026. — 145 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-19290-2. — Tekcr :
AIIEKTPOHHBIN / Ob6pa3oBarenbHas iatdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/590253

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKHU:
1. A66sicoB, B. M. TlpompblnuieHHbIe POOOTH B POOOTEXHUYECKUE CUCTEMBI ;| YYEOHHUK IS

cpenrero mpodeccuoHanbHoro obpazoBanus/ B. M. A66scos, C.JI. I[leryxoB. — Mockaa :
WznatensctBo FOpaiit, 2026. — 168 c. — (IIpodeccuonansuoe obOpazoBanue). — ISBN 978-5-
534-16770-2. — Texcr : snextpoHHbINA // OOpa3oBaTenbHas miaatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/600285

2. Yepnpimes, C. A. OcHOBbI mporpamMmupoBanus Ha Python : ydeOHUK nmis cpemaHero
npodeccuonansHoro odbpazoBanusi / C. A. UepHsbimeB. — 2-¢ u3n., nepepad. u gomn. — Mocksa :
WznarensctBo [Opaiir, 2026. — 349 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-
534-17056-6. — Texkcr : anekTpoHHbIN // OOpazoBarenpHas miatdopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/588671

3. Mapkun, A.B. [IIporpammupoBanue Ha SQL: y4yeOHHUK [  CpeaHEro
npodeccuoHaibHOTO0 0o6pazoBanus / A. B. Mapkun. — Mocksa : MUznatensctBo IOpaiit, 2026. —
435 c.— (IlpodeccuonanvHoe obOpazoBanue). — ISBN 978-5-534-11093-7. — Teker



https://urait.ru/bcode/588671
https://urait.ru/bcode/600285
https://urait.ru/bcode/590253
https://urait.ru/bcode/585518%20%0D4
https://urait.ru/bcode/585518%20%0D4
https://urait.ru/bcode/587749%20%0D3
https://urait.ru/bcode/587749%20%0D3
https://urait.ru/bcode/590238%20%0D2
https://urait.ru/bcode/590238%20%0D2
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https://urait.ru/bcode/587541

Opaiit

[caiiT].

URL:

4. PabueBckuii, A. H. CuHTeTHYEeCKHE NaHHBIC W PA3BUTHE HEHUPOCETEBBIX TEXHOJOTHUH :
yuebHuk g By30B/ A. H. PabueBckuii. — Mocksa : M3narensctBo Opaiit, 2026. — 187 ¢c. —

(Beicuiee

obOpasoBaHue). —

ISBN 978-5-534-17716-9.

TekcT

3JIEKTPOHHBIN

O6pasoBarenphas matgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/589394

3.2.3. UnTepHeT — pecypcehl:
1.9nextpoHHo-6uGHoTeunas cuctema «FOPAMTy - https:/www.biblio-online.ru
2.2nexTponHo-0ubnuoreynas cucrema «IPRbooksy - http://www.iprbookshop.ru
3. Uadopmanmonno-npasopoii nmoptain «I’APAHT» - http://www.garant.ru/

4. KOHTPOJIb 1 OHEHKA PE3VYJIbTATOB OCBOEHMUA
IMPOPECCHUOHAJIBHOI'O MO VYJIA

/

Kon IIK, Kpurepum ouenku pesyjabrara DopMbI KOHTPOJIS U
OK (moka3zaTeim 0CBOEHHOCTH KOMIETEHIIM) MeETOAbI OLIEHKH
IIK 3.1 O1eHKa «OTJIMYHOY - TIPABUIIBLHO MOJ00paHbI U DK3aMeH/3aueT B hopme
OcymiectBist | HacTpoeHbl roToBsie Mojenu MU ¢ yuetom cobecenoBaHMUS:
Tb BBIOOD MOCTaBJICHHBIX 33/1a4, POAHATU3UPOBAHBI MPAaKTHYECKOe 3aJaHHE T10
TOTOBBIX pe3yabTaThl UX TPUMEHEHHUSI. HACTPOMKE TOTOBBIX
Mojiesei OrneHka «X0poIo» - MPaBUIBHO MOA0OPaHbI U moneneit MU ¢ yuetom
HCKYCCTBEHH | HAaCTpOEeHBI roToBbie Moaenu U, MOCTAaBJICHHBIX 3a]1a4
oro IPOaHAIU3UPOBAHBI PE3YITAThl UX IPUMEHEHHS. 3aimuTa OT4ETOB O
uHTemiekta | OleHkKa «y10BJeTBOPUTEIBLHOY - TIPABIIHHO MPaKTUYECKUM U
noto0pansl roToBbIe Mosenu UU. n1abopaTopHbIM paboTam
IK 3.2 O1eHKa «OTJIMYHOY» - CO3/IaH CIIeHapHil o0yueHus, | Dx3ameH/3auer B hopme
@®opMupoBar | MOArOTOBJIECHHI JaHHBIE A7 O0yYEHHs, HACTPOCHBI | coBece0BaAHMUS:
b CIICHAPUU | TUIIEpIIapaMeTPhI ISl TIOCTUKEHHUST ONTHMAIBHOTO NPaKTHYECKOE 3a7aHHe T
o0yueHus pe3yibTara.
. CO3JIaHUIO CIICHAPUS
TOTOBBIX Or1eHKa «X0poII0» - CO3/IaH CIICHApUil 00yUYeHus,
Moenen HACTPOEHBI TUIIepIIapaMeTPhbl ISl TOCTUKEHUS 00yHeHHA
HCKYCCTBEHH | ONTUMAJILHOTO pPe3yJbTara.
oro OLeHKa «y/10BJIEeTBOPUTEIbHO» - CO3/IaH CLEHAPHUI 3amyra OTYETOB 110
WHTEJUIEKTa | OOydYeHHs. MPAKTUYECKUM U
nabopaToOpHBIM paboTam
K 3.3 OrneHKa «O0TJIMYHO» - CO3/IaH Mpoliecc 00yUeHus Dk3ameH/3a4yeT B popme
HpOBOI{I/ITB MOHCHeﬁ Ha MOATOTOBJICHHBIX JaHHBIX, IPUMCHCHLL CO6CCCI[OB3.HI/IH:
oOydeHue u MeTOIILIVKaJ'II/I6pOBKI/I JUIS YIIy4LIE€HUsI TOYHOCTH NPaKTHYECKOE 3a1aHHe 10
TMOCICAYIOHLY | MOLCIICH. CO3/JIaHUIO TpoIlecca
10 O1eHKa «XOpOLI0» - CO3/1aH Mpoliecc 00yUYeHUs .
KaJIMOpPOBKY | MOJieielt Ha TOJITOTOBJIEHHBIX JJAHHBIX, TPUMEHEHBI obyueHud Mojeneit Ha
TFOTOBBIX METO/IbI KAITHOPOBKH. IIOATOTOBJICHHBIX TaHHBIX

MoJieJIer



http://www.garant.ru/
http://www.iprbookshop.ru/
https://www.biblio-online.ru/
https://urait.ru/bcode/589394
https://urait.ru/bcode/587541
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OI_IGHKa «YAOBJIETBOPUTEJIBHO» - CO3JIaH ITPOLECC

3aH_II/ITa OTYCTOB II0

HCKYCCTBCHH O6y‘-leHI/IS'I MOJEICH. MPAKTUYECKUM U
oro
nabopaToOpHBIM paboTam
MHTEIJICKTa
[IK 3.4 OreHKa «O0TJIMYHO» - OTICHEHA Y((HEKTUBHOCTh Dk3amen/3a4eT B popme
Kontponupo | 00y4eHHBIX MOJENEH, CKOPPEKTHPOBAHO O0YUEHUE | coBece0BaHMUS:
BaTh pu HeOOXOIUMOCTH, TIPOBEJICH aHAIN3 OIMUOOK U NMPaKTHYECKOE 3a7aHHe TI0
e3yNbTatT Jy4IICHUE MOJICIH.
pesy Yy A olieHKe 3(pPpeKTUBHOCTU
0o0yueHus OmneHka «xopoio» - orieHeHa 3 pekTuBHOCTH .
6 o 00y4YEeHHBIX MOCIICH
00y4eHHBIX MOJIeJIeH, MTPOBECH aHAIU3 OIINOOK U
yIIyHlIeHne MOJEIN. 3anmTa OT4ETOB 1O
OueHKa «y/10BJIETBOPUTEJIbHO)» - OLICHEHA NPaKTUYCCKUM U
3¢ PEKTUBHOCTH OOYYEHHBIX MOJICTICH. 1abopaTopHBIM paboTam
[IK 3.5 OLIEHKA «OTJIMYHO» - CO3MAaHEI OTUETHI 110 DK3aMeH/3aueT B hopme
Odopmnars | 00y4eHUIO MOZENEH, UCIIONE30BaHbl HHCTPYMEHTBI | cofece10BAHMS:
pe3ynbTaT JUTA BU3YaTM3aIH [T HATTISIHOTO TIPENCTABICHHS | pnakryeckoe 3a1aHHE 10
MPOBEJICHUS | TAHHBIX.
CO3JJaHUIO OTYETA MO
npoueaypsl | OLeHKa «X0pouIo» - CO37JaHbl OTYETHI IO 00YUEHUIO 5 .
. YEHHUIO MOJIeNen
00yueHus MoOjIeJIel ¢ UCTIOJIb30BAaHUEM MHCTPYMEHTOB OOYHCHHIO MoJeIe
Ol1ieHKa yA0BJIETBOPUTEIBHO» - CO3IaHbl OTUYETHI 3aimuTa OTYETOB 10
1o 00y4eHHUI0 MoJIesei MPAKTUICCKUM 1
nabopaTopHbIM paboTam
I1IK 3.6 O1eHKa «OTJIMYHO» - CHOPMUPOBAHBI 3aPOCHI U1 | DK3amMeH/3aueT B (hopme
dopMupOBaT | MONYYEHUS U aHAIM3A JAHHBIX, TIOCTPOEHBI IPaQUKU | cobeceq0BaAHUS:
b 3aMPOCHI U AMarpaMMBbl JJIs BU3yaJlu3alluu pe3yJIbTaToB NPaKTHYECKOE 3a7aHHe 10
JU1st paboThI ¢ | paboter M.
(bopMHPOBAaHUIO 3aITPOCOB
uckyccTBeHH | OIeHKa «XOpoIIo» - chopMHpOBaHBI 3aIIPOCHI IS
JUTS TIONTYYEHUSI U aHalTn3a
BIM MOJTyYeHUS TaHHBIX, TOCTPOEHBI rpauKu 1S
WHTEIUICKTOM | BH3YyaJIU3alluu pe3yIbTaToB padotel V. AQHHBIX
C LIEJTIBIO Or1eHKa «y/10BJIETBOPUTEIbHO» - CHOPMUPOBAHBI 3amurTa OTYETOB M0
BU3yaJIM3alyl | 3alPOCHI JJIs MOTYUYEHUs JaHHBIX. MPAKTHYCCKUM U
U TaHHBIX n1abopaTopHbIM paboTam




