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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI TIPO®ECCHOHAJILHOT' O
MoayJas
«IIM.03 OBYYEHHUE T'OTOBBIX MOJIEJIEH HCKYCCTBEHHOI'O HHTEJIJIEKTA»

1.1. Ilean u MecTo MpohecCHOHATLHOI0 MOY.JISI B CTPYKTYpe 00pa3oBaTeibHOii
MPOrpaMMblI

Hems MOIyJsl:  OCBOGHWE  BHma  jaestensHOCTH — «OOydeHHMe  TOTOBBIX MOZETeH
UCKYCCTBCHHOTO MHTECIICKTA.

[IpodeccnonanpHBIi MOIYNh BKIIOYEH B O0S3aTENFHYI 4YacTh 0Opa3oBaTENbHON
MIPOTPAMMBIL.

1.2. Ilnanupyemble pe3yJbTaThl 0CBOEHHUs MPOPEeCCHOHATBLHOI0 MOLYJIs

B pesynbrare ocBoeHHS PO ECCHOHATEHOTO MOIYIIS O0YYArOIIHIACS TOIHKEH:

Konx OK, YmMmern 3HaThL Biagers HaBLIKAMH

MK

K 3.1 AHanm3MpOBaTh 3a/1aUH OcHoBbI MeTO10B MammHHOTO | [logbupats n
JUTS BEIOOpA MOAXOASIINX | 0Oy4eHUs], IPUHIIMITBI Pa0OTHl | HACTPAUBATh TOTOBBIE
TOTOBBIX Moxeieit N, roToBEIX Mozeieit U1, nx mozaenu U ¢ yuetom
YUUTBIBATh UX BUJBI U IPUMEHEHUSL. MIOCTaBJICHHBIX 337124,
OTpaHUYCHUS U SI3BIKU IPOTPAaMMHUPOBAHUS, aHaIM3UPOBAThH
BO3MOXKHOCTH. ucnosb3yemsle uist MU pe3yNIbTaThl UX

(Python, R). [IPUMEHEHUSL.

TIK 3.2 PaspabatbiBaTh cricHapuu | MeTObI M CTpaTeruu Co3znanue clieHapueB
o0OydeHus1, ONpeeiaTh 0o0y4JeHust MOJIeNeH, TUTTBI o0ydeHus1, TOArOTOBKA
napameTpbl O0y4YeHus Al | JaHHBIX U1t 00y4yeHus, JaHHBIX AJI51 00y4eHUs,
Pa3JINYHBIX TUTIOB METO/IbI IPEIBAPUTENEHON HacTpoiika
moneneit M. 00pabOTKH TaHHBIX. TUTepIapaMeTPOB s

JOCTHKEHUS
ONITHMAITLHOTO
pe3yJbTaTa.

K 3.3 Hactpausate npouecc [IpuHUUIIBI U AATOPUTMBI [Ipomiecc oOyuerns
o0yueHus1, BHIOUpATh 00y4eHus: MofieTiei, METO b MoJenei Ha
MIOJIXOJISIINE IATACETH U | OIICHKH KayecTBa MOJIENEH, MIOJITOTOBJIEHHBIX
KOPPEKTHPOBATh KPUTEPUU KATHOPOBKH. JAHHBIX, IPUMEHEHHUE
napameTpbl 00ydeHuUs st METO/I0B KaJTMOPOBKHU JJIs
KaJInOPOBKH. yIy4IIeHUsI TOYHOCTH

MOJIETIEH.

[IK 3.4 Ocy1ecTBIATh MeToapI OLIEHKH Onenka 3¢ppexTHBHOCTH
MOHHUTOPHHT Ka4ecTBa NPOU3BOJIUTENILHOCTH 00y4YEeHHBIX MOJICIIEH,
00y4eHus1 MOAETIeH, MoJleJIeH, METPUKH KayecTBa KOPPEKTUPOBKA
BBISBIISATH OTKJIOHEHUst U | (accuracy, precision, recall u o0y4eHus mpu
MpoOJIeMBI B pe3yJbTaTax | T.1I.). HEO0OXOMMOCTH, aHAITA3
paboThI. OIMOOK U yIydIIeHHe

MO/IEIIH.




K 35

IMoaroraBmuBaTh OTYETHI
U JIOKyMEHTHPOBATh
pe3yIbTaThl paboOTHI C
moaensimu MU,
WCTIONB3YSI CTAaHAAPTHI U
TpeOOBaHMS K

0 OpPMIICHHIO.

dopmaTsl ¥ CTaHAAPTHI
TpeICTaBICHHS
pe3yabTaToB PabOTHI
MoJIeNIel, HHCTPYMEHTHI
JUTSL BU3yaJIN3allN TAaHHBIX
1 Pe3yIbTaTOB OOYIEHHUSL.

Co3nanue 0T4ETOB IO
00y4YeHUI0 MOJIeNeH,
HCTIONTb30BaHHE
WHCTPYMEHTOB IS
BU3yaJH3aluu
(Matplotlib, Seaborn) mst
HATJISHOTO
TIPEJICTABJICHUS IAHHBIX.

1K 3.6

DopMHUPOBATH 3aMTPOCHI
JUTSL TIOJTYYCHUSI TAaHHBIX
n3 moxeieit U,
MIPEICTaBIAT
pe3yabTaThl B BUE
rpaMKOB U TAOJIHII.

OCHOBBI 3aIIPOCOB IS
aHanm3a u 00paboTKu
nmaauerx, SQL, NoSQL
0asbl JaHHBIX,
HHCTPYMEHTBI
BU3yaJIM3alliH JaHHBIX.

®opMUpOBaHKE 3aIIPOCOB
JUTSL TIOJTYUCHUS M aHAJIH3a
JAHHBIX, TOCTPOEHHUE
rpaduKOB M THArPaMM
JUTSL BU3yaJTU3alin
pe3ynbraToB padboTsl M.




2. CTpykTypa u coxep:aHue NpoeccHoHATHLHOr0 MOIY.Is

2.1. Ctpykrypa npodeccHoHATBLHOr0 MOLYJIs

B OOyu eHue 1o Ky pco| Cam  ocro | Yueb nas | Ilp ous Bo act
Ko
I T.4. B op me MK VuebH bie Basi pab | sTen  bHas | Mp aKT MK | BCH Hasl
OK Hanmenoanus pasnenos Bcero pak , B T.4.. 3aHATH 51 ora(np | paboTa’
npodeccroHaNIbHOTO MOTYIIS ,9aC. | Tpue  CKOi IIp aKT MKa
l'fK HOJIT OTOB KU 0ex T) a
1 2 3 4 5 6 7 8 9 10
Pasnen 1. PazpaGoTka crieHapres 115 88 107 X Al4
00y4eHHsI TOTOBBIX MOJIEIeH
Paznen 2. UnTerpanus 145 116 137 X 4/4
MCKYCCTBEHHOT'O MHTEJUICKTA B
MH()OpPMAMOHHEIE CHCTEMBI
Paznen 3. Paspabotka 145 116 137 4/4
MPOMIITOB JJISl HCKYCCTBEHHOTO
MHTEIUIeKTa
Y4yeOHas nmpakTHKa 36 32 36
[IponsBoacTBeHHAs IPAKTHKA 216 216 21
6
[IpomexxyTouHas aTTecTaius 18
Bcezo: 675 572 381 - 12/1 36 21
2 6




2.2. Conep:xanue npodeccuoHATHLHOTO MOXYJIs

HaumenoBanue | Conep:kanue yueOHOr0 MaTepuaia, NPAKTUYECKUX H J1a00PATOPHBIX 3aHATUS 0O0neM ak.u. Kon
pa3aeioB U TeM OK/IK
MK 03.01 PazpadoTka cuieHapueB 00y4eHHsI TOTOBBIX Mojieseii 136/94
Pa3nen 1. OcHoBbI pa3padoTku cuieHapueB 00yueHus: moaeseit UU
Tema 1.1. Coaep:xanue
Beenenue B OCHOBHBIE BH/IbI HCKYCCTBEHHOIO MHTEJLIEKTA, POJIb MAIIMHHOTO 00y4enus B M. 4 K 3.1-3.6
UW u B ToM unCIe IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA
MAIHHHOC 1. UccnenoBanue npocTeix Moaeneit NN.
o0ydeHue 2 C 6
. Co3aHue nMpocToro aropuTMa MalllMHHOTO 00YYCHUSI.

3. Cpasnenue mozeneii M Ha 0CHOBE TOTOBBIX PEIICHH.

4. Auanu3 pe3yibpTaTtoB paboThl MpocToro anropurma M.

5. DkcniepuMenT ¢ HacTpoiikamu Moaenu MU juis pemenns 3amayu.

6. Hanrcanue oryera 1o 6a30BbM anroputMam M.

B Tom yuncie camocTosITe/ILHASL padoTa 00yYaroIuXcs 2
Tema 1.2. Coaep:xanue
Ioaroroska AHaJM3 JaHHBIX M TIOATOTOBKA JAaHHBIX IS MOJENIEH, IPHHIIUITBI PEABAPUTEILHOM 00pabOTKH JaHHBIX 4 K 3.1-3.6
AAHHBIX U X JUTSI MAITWHHOTO O0YYEHHSI.
poJb B B Tom 4uHciie npakTHYeCKUX U J1a00pATOPHBIX 3aAHATHIA
o0yuenun UU 11

. IMmiopT ¥ o4ncTKa TaHHBIX JIsl 00YYEHUST MOJICIIH. 14

2. TToAroToBKa JaHHBIX Ul PA0OTHI C AITOPUTMOM MALIMHHOTO O0yYEHHSI.

3. Hopmanu3anus u cTaHIapTH3alys JaHHbIX.

4. Cosnanne HabOpa JaHHBIX J1JIs 00yYEHHS U TECTUPOBAHMS MOJIEIH.

5. Busyanuzarus JaHHBIX J1JIsE aHATIK3a [Iepe]] 00ydeHueM.

6. O6paboTKa MPOINYLIEHHBIX 3HAYECHUH B JaHHBIX.

7. Co3nanue oT4eTa 1mo 00paboTKe JaHHBIX.

8. O0benMHEnNE NaHHBIX U3 PA3HBIX KCTOYHMKOB JIJIsSi MOJIEIH.

B ToM uncye camocTosiTesibHasi paboTa 00y4ArOIIMXCS 4
Tema 1.3. Conep:xanue




AJITOPpHTMBI Obyuenue ¢ yuutenem u 6e3 yantenss. OCHOBHBIE 3TaIbl U METOJIBI O0YIEHHUS MOJIENEH. 8 IIK 3.1-3.6
o0yueHus
moneseii UM B TOM unciie NIpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIT
1. Peanusanust 3ana4un knaccupUKAMU ¢ O0YUCHUEM C YUUTEIICM. 12
2. O0yueHre MOJIEIH JIJIs 33191 PErPECCHH.
3. O6yuenne Mozieny 0e3 yuuTels Ha OCHOBE KIIACTEPU3ALIHH.
4. OnruMusarys runepnapaMeTpoB Mo aesu ¢ nomormipto Grid Search.
5. Hacrpoiika rumeprapaMeTpoB s yIydIIeH:s Ka4yeCTBa MOJICIIH.
6. [IpuMeHeHne METO/Ia KPOCC-BaJIU IALHH.
7. OreHKa MpOU3BOAUTEILHOCTH MOJIEIH [TOCIIE HACTPOMKH.
8. Mcnosnb30Banue pa3inyHbIX MOJIETIEH ISl PEIICHUS 3a/1a4l KIaCCH(PUKALHH.
Tema 1.4. Coaepsxanue
Ooci):;?ne Ha MeTpI/IKVI/I 1t orieHku Mozeseit UM (tounocts, recall, F1-score), Crioco6bI moBsimeHust 3G HeKTUBHOCTH 8 IIK 3.1-3.6
knaccupuian | MOASTEH MAIIMHHOTO O0yUeHHUSL. _
- B ToM unciie IpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA
1. Pacuer MeTpHK TOYHOCTH ISl MOJICIIH. 34
2. O1ieHKa TOYHOCTH MOJIENIM HA HOBBIX JIAHHBIX.
3. lpumenenne F1-score s ananusa 5 PEKTHBHOCTH MOJIENH.
4. CpaBHEHHE HECKOIBKUX MOJIEIIEH 110 Pa3InYHbIM METPUKAM.
5. IMoctpoenre ROC-kpuBoii Tst aHAIN3a MOJICIIH.
6. Busyanuzaius pe3ysbTaToB MOJIENH ¢ omomipto confusion matrix.
7. OnTUMH3aIHs MOJIENU Ha OCHOBE MOJTyYEHHBIX METPHK.
8. Orenka MojIeIH ¢ HCTIONB30BaHUEM METPHK precision u recall.
9. Coszpanue oruera 10 pe3yabTaTaM OLEHKH MOJICIIH.
B ToM uncie KOHCYAbTAIIMY 00yYAIOIIUXCS 2
Tema 1.5. Coaep:xanue
RP:);I;?;::;H?I Apxutektypa nHOPMAaLMOHHBIX cucTteM ¢ uHTerpauneii M, Metoap! unrerpaunu U B 6usHec- 8 IIK 3.1-3.6

mporiecchl ¥ HHQOpMaIIHOHHBIE
cucTeMbl, ITHKA Uctioyib3oBanusi UM B mH(MOpMAIMOHHBIX CHCTEMaX, EpPCIeKTHBEI pa3BuTus MU B
WHPOPMALMOHHBIX CHCTEMaX.

B Tom uncie MNPaKTHYC€CKHUX H ﬂaﬁDpaTOPHbIX 3aHATHI




. IIpoextupoBanue cucremsl ¢ unTerpanuen M.

. Co3manue uaTepdetica s padboTsl ¢ Moaenpio M.

. Bzaumopeiicrsue MU ¢ 6a30ii JaHHBIX CUCTEMBI.

. TectupoBanue B3anmozeicTBus komnonenTos VC ¢ M.

. Hactpoiika APl ms pa6otst ¢ Mmoaensio MU B UC.

. Marerparnus moxenu U B uHpopMaIoHHy0 cCUCTeMY ¢ BeO- nHTepdeticom.
. Onrrumu3anus B3anMozeictus cucteMbl ¢ MW st 00paboTKY TaHHBIX.

. ABroMaTH3anus Ou3Hec-npoueccos ¢ nomouipo MU B UC.

. Tectuposanne monenu MU B peansnom Bpemenu B UC.

OO NOOTA,WN P

34

B Tom unciie caMocTosATEILHAS paﬁoTa oﬁyqamumxm

2

MK 03.02 MaTerpamusi HCKYCCTBEHHOI0 HHTE/JIEKTA B HH(OPMAIMOHHBIE CHCTEMBI

152/116

Pa3nen 2. TexHoJI0TUM U METOIbI HHTETPALIMU HCKYCCTBEHHOT0 HHTEJJIEKTA B MH(POPMaIMOHHbIE CHCTEMBI

Tema 2.1.
OcHOBBI
HHTETrpPalun
HN B
uHdopManmo
HHBIE CHCTEMBI

Coaepsxanue

OcHoBHbIE BUbI HTH)OPMALMOHHBIX CUCTEM U UX POJIb B yIpaBieHUuH AaHHbIMU, OcHOBHBIE Buabl MU n
UX IpUMEHEHHE B MH(OPMALMOHHBIX cucTeMax, MeToabl padotel M B MHPOPMAIIMOHHBIX CHCTEMAX.

B ToM uncie MNPAKTHYCCKHUX H ﬂaﬁopaTopme 3aHATHIA

. [IpoextupoBanne napopmannoHHoi cuctemsl ¢ M.

. [Toctpoenne monenu VC c uarerpanueit M.

. TectupoBanue B3anmoaerictBus komrnonentos MC ¢ M.
. Hacrpoiika cBsizeit mexxay 6a3oii manuasix u UW B UC.

. Onrtumusaius padotsl MU B ctpykType UC.

. Buzyanuszanus B3aumogeiicraus anementos MC ¢ M.

. Obyuenue mozeneit U mis 06pabotku nanueix B VIC.

. TectupoBanue monenu MU Ha peansubix nanusix UC.

. Ananns manneix B UC ¢ nomorsro M.

10. Cosznanue oruera no npoussogurensuoctu UC ¢ M.
11. Unrerpanus mozeneit MU B unrepdeiic UC.

12. Asromarusanus nporeccos B VIC ¢ ucniosnb3oBannem U,

OO NOOUTESWN -

B Tom yuncie KOHCYyAbTANMS 00y4AOUIUXCS

I1IK 3.1-3.6

Tema 2.2.

Coaep:xanue




Hurerpanus Pons 1IN B aBTOMaTH3aIMu Ou3HEC-TIporieccoB, Ilpumeps! ucmons3osanus MU B Gu3Hec-crcTEMaX, 6 IIK 3.1-3.6
WU B 6u3Hec- | Mertos! onTUMu3anuy Gu3Hec-mporeccos ¢ MU,
npouecchl 1
aBTOMaTH3all | B 1oy ynelle caMOCTOSITEILHAS PAa00Ta 00yYAIOIHMXCSE 2
ust
B ToM uncyie IpaKTHYeCKUX U J1a00paTOPHBIX 3aHATHIA
1. Ananu3 Ou3HEeC-TIpoIecCcoB AJis BHeApeHus M. 14
2. MonenupoBanue 6uszHec-mporecca ¢ M.
3. OnruMu3aIHs CYIECTBYIONIEr0 Ou3Hec-mporecca ¢ M.
4. Tectupoanue MU niis aBToMaTH3aIil OM3HEC-OTICPAITUIA.
5. lpumenenne MU ai1st POrHO3MPOBAHKS M aHATMTHKH B OM3HECE.
6. Pa3paboTKa aBTOMAaTH3UPOBAHHBIX OTYETOB ¢ NN.
7. Cosnanue cuenapus MU i yupasineHust OM3HEC-TIPOLIECCAMH.
8. Uurerpauus U B cucteMy ynpasjieHHUsI IPOEKTAMHU. 12
9. ABromarusanus 3a1a4 Ha ocHose NN.
10. Ananus pesynsraroB pabotel MU B OusHece.
11. IMocrpoenue oruera o BHeapenun MU B GusHec-mpouecc.
12. Monepuusanus OM3HEC-IIPOLECCOB HA OCHOBE aHANIUTUKK V.
Tema 2.3. Copep:xanue
Aaropurmbl OcHoBHbIe anroputMbl U 115t aHann3a 1aHHbIX, MeTO/Ibl IPUHATHS penieHuit Ha ocHoBe MU, 8 IIK 3.1-3.6
MU nois [Tpumenenue MU B cuctemax nojzepxku npusatus pemenui (DSS).
00paboTKH B ToM umciie NPAaKTHYECKUX H JIA00PATOPHBIX 3AHATHIA

10



JAHHBIX H
NMPUHATHSA
peuieHunii

. Peanusanus anropurma MU s ananusa JaHHbIX.

. O6yuenne monernn MU nist 06paboTKu OOMBIINX TaHHBIX.

. [Ipumenenne Metosa KiacTepu3alvy A aHaIu3a JaHHBIX.

. [IpuMeHeHune perpecCHOHHBIX METOJI0B JJIs MTpeICcKa3aHuH.

. Banmmpanms monenn MU 1 aHanm3a JaHHBIX.

. Ontumusanus anroputmos MU ans ynydienust TOUHOCTH pEeIIEHHH.
. [IpumeHenne MeTonoB KIaccupuKayy sl aHaIU3a JaHHBIX.

. CpaBHeHue pa3nuuHbIX aroputMoB MU Ha onHOM Habope TaHHBIX.

. ABTOMAaTH3aIWs IPUHATHUS pelieHnii ¢ momorpo UIN.

10. Buenpenne monenu MU B cucteMy MOIIEPKKU TIPHHATHS PELIEHHUIA.
11. TecrupoBanue anropurmoB MW Ha peaibHbIX JAHHBIX.

12. Ananus TouHocty U 3p(HEKTUBHOCTH PEIICHHH, TPUHATHIX V.

O©CoOoO~NOOTA,WN -

B Tom 4yucie camocTosiTe/IbHAsE padoTa 00y4arouxcs

Tema 2.4.
ITHYECKHE U
NMpaBoBbIE
ACNMEKTEI
HCII0JIb30BaH
g U

Coaep:xanue

OTHuecKue BONpock! ucnonb3oBanus MU B nHpopManroHHbIX cucteMax, [IpaBoBbie aclieKThl BHEAPEHUS
WU B nndopmanmonHble cucteMbl, OTBETCTBEHHOCTh M 3aIlIMTa JaHHBIX IpH padote ¢ M.

10

B Tom 4uHciie npakTHYeCKUX U J1a00pATOPHBIX 3aAHATHIA

. AHanu3 KelcoB dTuYecKux Borpocos B .

. UccrienoBanme mpaBoBBIX acriekToB ucnoib3oanus M B OusHece.
. AHayIn3 pUCKOB HCob30BaHust UM B ”HPOPMAIIMOHHBIX CHCTEMaX.
. Onpenenenvie 30H OTBETCTBEHHOCTH MTPH UcTonb30BaHuu M.

. Pazpabotka pexomenaanuii no 6ezonacnoctu MU B UC.

16

. Onenka npaBoBeIx acniekToB BHeapennus U B UC.

. [IpoBenenue ananu3a KOHQHUICHINATBHOCTH JaHHBIX IPH UCTIONb30BaHuu M.
. TectupoBanue cuctemsl M1 Ha coOmroieHNE MPABOBEIX HOPM.

. Pazpabotka oTueTa o coOmoeHHIO 3aKOHOIaTeIbcTBa Y BHeApeHun V.
10. IMpumenenne MU 11t MOHUTOPHHTA COOJTIOAEHHUS IPABOBBIX HOPM.

11. MoaenupoBaHue CHCTEMBI 3alIUTHI JaHHBIX ¢ M.

12. Ouenka BO3MOXKHBIX [OCIIECTBHN IpH onnOKax B padore M.

O©OoOoONO| O WN P

14

IIK 3.1-3.6

MJK 03.03 Pa3pa6oTka npoMTOB [IJIsl HCKYCCTBEHHOT'0 HHTEJVIEKTA

148/116

11



Paznen 3. Texnonoruu pa3paGoTKu ¥ ONTHMHU3AIUH MPOMTOB JIsl HCKYCCTBEHHOT0 HHTEJJIEKTA

Tema 3.1.
OCHOBBI
CO3JaHUA
MPOMTOB JJIsl
HCKYCCTBEHHO
I'0 HHTEJLJIEKTA

Coaep:xanue

Beenenue B co3ganue npomtoB s NN

OCHOBHBIE 3JIEMEHTHI IPOMTOB: CTPYKTYypa U NapaMeTphl.

Bnusinue TouHOCTH POPMYITHUPOBKH IPOMTA Ha pe3ynbTaThl padoTs M.
[Ipumeps! ycnemHbIX ¥ HEYCHEIHBIX IPOMTOB: aHAIH3 OLINOOK.

B ToM uncie MNPAKTHYCCKUX H ﬂaﬁopaTopm,lx 3aHATHII

. Co3ganue npocToro NpoMra A TekcToBoil monenu UI.

. TecTupoBaHue MpoMTa Ha TEHEPAIUIO TEKCTA.

. OnTuMu3anyst CO30aHHOTO IPOMTA IS YIIyYLICHUS Pe3yJIbTaTOB.

. Pabora c mapameTpaMu MpoMTOB JJIsl JOCTHKEHHUS KOHKPETHBIX LIEIICH.

. CpaBHeHue paboThI IBYX pa3HBIX IPOMTOB Ha OJHOM 3a/1aye.

. TecTrpoBaHHue MPOMTOB € HCIIOJIB30BAHUEM BapUalui CTPYKTYP.

. AHaIn3 1 UcTIpaBlieHHE OIMOOK B IIPOMTE.

. 3yuenue BIusHUA ATMHBI IPOMTA Ha pe3yibTat padorsr MN.

. Co3nanue ciI0XKHOTO MpOMTa JJIsl MyJIbTHU3aauHoi Mosenu UL

0. Pa6Gora c IPOMTaMH ISl PELLIEHUS] aHATUTUYECKHUX 3a]1a4.

1. Cosnanue npomTa st OTMCAHUS CIIOKHBIX 337124 (HaIpuMep, JUTs aHAITH3a JaHHBIX ).
12. Co3nanue npomTa j1jisi FeHEpaLK TBOPUECKOTO KOHTEHTA.

13. Hacrpoiika npoMToB J17ist paboThI ¢ pa3inadbiMu THitamu MU (Tekct, n306paxeHusi, royoc).
14. Ananu3 paGoThl MPOMTOB C KOHTEKCTOM M 6€3 KOHTEKCTA.

15. Paspabotka nmpomra Jijist aBTOMATH3aI[MU IPOLIECCOB C TIOMOIb0 M.

16. Onrrumusanus mpomra Ha OCHOBE 00paTHOM cBsizu oT UL

PP O0O~NOOITA,WNE

44

B ToM uncie camocTosiTeIbHAsE pa0oTa 00yAIOIIMXCS

IIK 3.1-3.6

Tema 3.2.
IIpomTsl 1151

Coaep:xanue

CO3I[aHI/Ie IMPOMTOB JIA pa6OTI>I C TCKCTOBBIMU NAHHBIMH, TPOMThI
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pa6oTsI ¢
Pa3IMYHBIMH
THIIAMH
JAHHBIX

1151 paboThI ¢ N300PAKECHUSIMH U MYJIbTUMEIUHHBIMU TaHHBIMH, TIPOMTBI TSI pA0OTHI C TOJIOCOBBIMHU
uHTepdeiicamu, OcOOCHHOCTH CO3AaHuUs MPOMTOB JIJIs aHATTU3a TAaHHBIX.

I1K 3.1-3.6

B ToM unciie IpaKTHYeCKUX U J1a00paTOPHBIX 3aHATHI

. Co3manue mpomTa st 00pabOTKH TEKCTOBBIX TaHHBIX.

. OHTI/IMI/I33HI/I5{ IIPOMTOB IJIA pa6OTI)I C 6OJ'H>HII/IMI/I TEKCTOBBIMU JaHHBIMU.

. Cozanue mpomTa JUIsl aHaJIu3a TOHAJIBHOCTH TEKCTA.

. Pa3paboTtka npomTa A1 TeHepaly TeXHUUECKOM JOKyMEHTAIINH.

. Co3nanue npomra Jij1si 00pabOTKU H300pasKEHHIA.

. Pabota ¢ mpomramu 1151 reHepariu n300pakeHrH 110 ONHCAaHHIO.

. HacTpotika npomTa [1s yimydieHus: KadecTBa CreHepUPOBAHHBIX H300paKEHHH.

. OnTuUMu3aLys IPOMTOB JUISl pa3IMYHBIX TUIIOB MyJIbTUMEAHNA (M300paskeHHsI, BUIIEO).
. Pa3paboTtka mpomra 1Jist TOJIOCOBBIX aCCHCTEHTOB.

10. Cospnanue npomra uist yupapjieHHs yMHBIMHA YCTPOWCTBAMU YE€PE3 TOIOCOBLIE KOMAH/IBI.
11. Onrumu3anus mpomTa JUtst YTy 9HIeHUs PACIIO3HABAHUSI PEUH.

12. Pa3pabotka npomTa Jyisi aBTOMATHYECKOM TPAHCKPUOAIIMHU T0JIOCA B TEKCT.

OO NOUTA WN -
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B Tom unciie caMocTosATEILHAS paGOTa oﬁyqamumxcn

24

Tema 3.3.
OnTumMusanm s
"
TeCTHUPOBaHUE
MpPOMTOB

Coaep:xanue

Mertoasl TecTupoBanus mpoMToB st MU, OntuMuzaiius mpoMTOB JITsl HOBBIIEHUS () QEKTHBHOCTH
pabots1 UM, Ananun3 pe3yapTaToB NPOMTOB U MX 10paboTka, [Ipumeps! ycnenHoi ontumMu3annu
IPOMTOB.

I1IK 3.1-3.6

B ToM unciie IpaKTHYeCKUX U J1a00paTOPHBIX 3aHATHI

. TectupoBanue 3¢)(HeKTUBHOCTH MPOMTOB Ha pEabHBIX JAHHBIX.

. Coznanue oTyera 1o pesyibraTaM padoThI IPOMTOB.

. OnTrMu3aIys mpoMTa Ha OCHOBE pe3yabTaToB padotsr NN.

. TecTupoBaHue NpoMTa C BapUaLHsIMU CTPYKTYPBI.

. CpaBHeHHE 3 GEKTHBHOCTH ITPOMTOB Ha Pa3HbBIX 3a/1a4ax.

. PaboTa c mpomMTamu A7 pelIeHus CI0KHBIX aHATUTUIECKUX 3a1ad.
. 3yuenue BnusHUA TapaMeTpoOB MPOMTa Ha KadecTBO padoTsl M.
. YiydieHue TOYHOCTH POMTa JIJIs crieliu(pUIecKrX 3a/1a4d.

. PazpaboTtka mpomTa asist paboOTHI C YyBCTBUTENBHBIMH JAHHBIMHU.

OCOONOUTASWN -

32




Y4yeOHnas npakTka Buasl padot:
— Amnanmm3 npumepoB ucnonb3oBanus M B peanpHbIx cuctemax (BBeaenne B MM u mammaHOE 00ydeHue).
— IloaroroBka nataceToB st 00yuenus mogeneit MU (uncTka, HOpMaau3auus, ayrMeHTalHs JaHHBIX).

72

— OOyueHue Mozeneil kiaccuuKaluy Ha OCHOBE TOTOBBIX arOpUTMOB (Hampumep, SVM, Random Forest).
— Iloctpoenue perpeccronHbix Moaeiei U u ux oOyueHne Ha peaibHbIX TaHHBIX.

— HWnTerpanus ooyuennoit monenn MU B mHPpOpMaIMOHHYIO CHCTEMY ¢ ucnonb3oBanneM API.

— PaspaGortka pemieHuii 11 aBToMaTH3aMy OU3HEC-IIPOLIECCOB ¢ MpuMeHeHneM M.

— AHanM3 3THYECKUX U [IPABOBBIX ACTIEKTOB puMeHeHus M1 B 3a1aHHBIX CLIEHApHAX.

— Co3nanue 6a30BBIX MPOMTOB JJIsl B3aUMOJICHCTBUS € SI3BIKOBBIMU Moaessimu M.

— Hacrpoiika mpoMToB a5t 00pabOTKH TEKCTOB, N300pPaKEHUH 1 YHCIIOBBIX TAHHBIX.

— TectupoBaHue ¥ ONTUMHU3ALIMS IPOMTOB JJIs1 TOBBILIEHHSI TOYHOCTH oTBeTa .

IIpousBoacTBeHnasi npakTuka Buanl pador:
— Peanu3anus cucteMbl IOJATOTOBKH JTAHHBIX [Tt 00ydeHust mojeneit M B kopropaTtuBHO# cpere.
— OOyueHHe 1 BHEPEHNE MO/IeNel KilacCh(pUKay [Tl pelIeHns On3Hec-3a1ay.
— Hacrpoiika perpeccHoHHBIX MOl sl MPOTHO3UPOBAHNUS KITIOYEBBIX ITOKa3aTelel On3Heca.
— Pa3paboTka cucTeMbl aBTOMAaTHYECKOTO MPUHSATHSI PEICHNH Ha OCHOBE anroputMoB MU.
— Wnrerpamnus moxeneit MU B cymmectBytorre nHGOPMAITMOHHBIE CUCTEMEBI TPEIPUSTHS.
— ABTOMaTH3aNys PyTHHHBIX OM3HEC-TIPOIIECCOB ¢ UcTonb3oBanueM MU (Hanpumep, 4aT-00THI).
— Co3gaHue KOPIOPaTUBHBIX IPOMTOB JIJIsi BHYTPEHHUX HYXK]] KOMIIAHUU (aHAN3 JAHHBIX, OTYETHOCTD).
— OnTuMu3aIys MPOMTOB IS B3aUMOJICHCTBHS C S3BIKOBBIMU MOJICIISIMU B OM3HEC-TIPUIIOKEHUSIX.
— TecTupoBaHHe KaYyeCTBa U CKOPOCTU PAOOTHI MPOMTOB B pa3jIMUHBIX OU3HEC- CLICHAPHSIX.
— TloaroTroBka peKOMEHIAIHH 11O COOJIOIEHUIO STHIECKUX HOPM U 3aKOHOIATEIhCTBA ITpH mpuMeHeHnn 1.
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npomexncymounas ammecmauus IIM 03
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3. YcaoBusi peanusanuu npogeccHoHATHLHOr0 MOLYJIsSt

3.1. MarepuajbHO-TeXHHYECKOEe OOecreyeHue

Kabuner «OOmenpodeccHoHaNBHBIX  JUCHHMIDIMH H  MPO(EeCCHOHANBHBIX  MOIYJE»,
OCHAIIIEHHBII B COOTBETCTBUH C MIPUIOKEHUEM 3.

JIaboparopus « M HGpOpMAITMOHHBIX PECYpCOBY, OCHAIICHHAs: YueOHas JoCKa

ABTOMaTH3MPOBaHHBIE pa0ovre MeCTa MO KOJMYeCTBY oOydatonmxcs (mporeccop He Hmxe Core
13, onepaThBHas TaMATh 00beMOM He MeHee 4 [0 win ananorn)

ABTOMaTHU3HPOBAHHOE pabouee mecTo npenojaaBarens(IpoLeccop He

uke Core i3, onmepaTrBHas MaMATh 00beMOM He MeHee 4 "0 MIT aHaIIoTH)

MynbTHMe IMHHBIN IPOEKTOP MynbTUMEAUIHBIN S5KpaH MapkepHas Jocka

Jlazepnas yka3ka

Cpencrsa aymnou3yanu3anu Harmsaagasie mocoOus

KommiexT yue6HO-MeToaAn4Yeckux Marepuanos [lakeT mpukiaaHbIX IporpaMm

CYB[J

Touka noctyna KommyTtarop

IMporpammHuoe obecrieuenne aist paspaborku: Python, TensorFlow, Keras, PyTorch, Jupyter
Notebook, Git.

[TporpammMHoe obecrieueHue Uit MOJCTMPOBaHUs U TecTupoBanus: Enterprise Architect, Visual
Paradigm. DMyJsiTOpBI U1 TECTUPOBaHUS perieHnii B oomactu U T-uHdpacTpyKTyphi.

Mapuipytuzarop. Pacxonnbeie maTepuarsl.

JlaGopatopuss «OpraHu3anuy ¥ TNPHUHLIUIOB MOCTPOeHUS HHEPOPMALMOHHBIX CHCTEMY,
OCHAIUEHHASA:

VYuebHas nocka

Pabouue MecTa 1o koruecTBy oOyuaromuxcs Pabouee Mecto npemnoaaBaress

[epcoHanbHBIN KOMIBIOTEP C JMIICH3MOHHBIM MPOrPaMMHBIM obecriedeHrneM MybTUMeTnIHBIH
MPOEKTOP

MynsTMeIMAHBIN 5KpaH Jla3zepHas yka3ka

Cpencrsa aymuoBu3syanu3anuu Harsgasie nocoOus

KommexT yue6HO-MeTOoAM4Yecknx Marepuanos [lakeT mpukiaaHbIX MporpaMm

IMporpammHoe obecrieyenue s paspaborku: Python, TensorFlow, Keras, PyTorch , Jupyter
Notebook, Git.

[IporpamMHoe o0ecriedueHne sl MopeiaupoBaHuss W TtectupoBaHus: UML  uHCTpyMeEHTHI
(Enterprise Architect, Visual Paradigm).

OMyJSTOpEl ISl TECTHpOBaHUs pemeHud B obmactu WT-undpactpykrypel. Pacxoxnbie

MaTepHualbl.

JladopaTopust «AH(popManMOHHBIX pecypcoB», OCHALIlEHHAS:

VYyeOHas 1ocka

ABTOMaTH3MPOBaHHbBIE paboure MecTa M0 KOJIMYEeCTBY o0ydarommxcs (mpoueccop He Hixe Core
i3, onepaThBHas TaMATh 00beMOM He MeHee 4 [0 win aHanorn)

ABTOMaTH3HUPOBAHHOE pabouee mecto IpenoaaBaTens

(mporteccop He ke  Core i3, onepaTtuBHas NaMATh 0OBLEMOM HE
MeHee 4 1’06 uinm aHaioru)

MynpTUMe TUIHBINA TpoekTop My nbTUMeIUITHBIN 3KpaH JlazepHast ykazka

Cpencrsa aymmoBu3yanu3anun Harmsaasie mocoOus

KomrmuiekT yueOHO-MeTOTNIeCKIX MaTepHaioB

KommiexkT mnpukiagHbIX IporpamMM oOIIero M npogeCCHOHANBHOrO Ha3Ha4deHus Pacxopnbie
MaTepHrabl

Ba3bl npakTHKH (MacTepcKHe), OCHALICHHbIE!

ABTOMaTH3MPOBaHHBIE pabdovre MecTa Mo KOJMYecTBY oOydaronmxcs (mporeccop He Hmxke Core
i3, onepaTrBHAs TaMATh 00bEMOM He MeHee 4 [0 win aHanorn)

ABTOMaTH3HPOBAHHOE pabodee MecTo npenofaBaressi(poreccop He

HIDKE Core i3, oneparuBHas namsATh 00beMOM He MeHee 4 [0 win

aHaJIOTH)

MynpTUMeIUHHBIA poekTOop MynbTUMEANNHHBIN 5KkpaH CpeacTBa ayIMOBU3yaTU3auU
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KoMrutekT yueOHO-MeTOANYeCKUX MaTepraioB [lakeT mpukiIaHbIX IPOrpaMm

CYBJ

Touka noctyna Kommyrarop MapmpyTtuszarop

[TporpammMHoOe obecrieueHue st pa3padoTKH:

- Python (ms pa3paboTku nmporpaMMHBIX MoayJiei u padotsl ¢ ).

- TensorFlow, Keras, PyTorch (mist paboTsl ¢ MOaEIsIMHA MAIIIMHHOTO O0YYEHHS M HEHPOH-

HBIMH CETSIMU).

- Jupyter Notebook (1 nHTepakTHBHOM pa3pabOTKK U aHATH3a JaHHBIX).

- Git (st pabOTHI ¢ cUCTEMaMK KOHTPOJIS BEpCHii).

ITporpamMHOe 00ECTICYCHHUE JIJTsl MOJICTTUPOBAHHMS U TECTHPOBAHMS:

- UML unctpymentsl (Hanpumep, Enterprise Architect wu Visual Paradigm).
— DOMYJISTOPHI ISl TECTHPOBAHUA pereHuid B oomacti UT-urbpacTpyKTyphI.

3.2. YueGHO-MeTOAHYECKOE OfecTedeHne
3.2.1. OcHoBHbBIE MEYATHBIE H/HITH 3JeKTPOHHBIE U3 TAHUS

1. Boponoe, M. B. CucreMbl HCKYCCTBEHHOTO MHTC/UIEKTA: YYCOHMK U MPAKTHKYM IS
cpenHero mpodeccruoHaIbHOro oopasoBanus / M. B. Boponos, B. U. [lumenor, 1. A. Hebaer. — 2-¢
u3a., nepepad. u gomn. — Mocksa: M3marensctBo HOpaiit, 2025. — 268 c. — (IIpodeccuonansHoe

obpazoBanne). — ISBN 978-5-534-17699-5. — Tekcr: anextponHsit / Obpa3oBareipHas miaThopma
FOpaiir [caiir]. — URL: https://urait.ru/bcode/580320

2. KynpsiBues, B. b. MHTennekTyaibHble CUCTEMBI: y4eOHUK U MPAKTHKYM JUIsI CPETHETO
npodeccuonanpHoro obpasosanus / B. b. Kynpssues, O. O. I'acanos, A. C. Ilogkomsun. — 2-e u3.,
ucnp. u nor. — Mocksa: M3narensctBo FOpaiit, 2025. — 165 ¢. — (IIpodeccronaibHoe 00pa3oBaHue).

— ISBN 978-5-534-12968-7. — Tekct: anexktpoHHsiii / OOpa3oBarenbHas miatdgopma FOpaiit [caiir].
— URL.: https://urait.ru/bcode/566526

3. CrankeBuy, JI. A. VHTemIeKTyaabHbIE CUCTEMbBI U TEXHOJIOTHH: YI€OHUK U MPAKTHKYM
U cpeqHero npodeccronansHoro oopasosanus / JI. A. CrankeBnd. — 2-e¢ m3l., nepepad. U Jom. —
Mocksa: UznmatenscTBo FOpaiit, 2025. — 478 ¢. — (IIpodeccnonansHoe obpazosanme). — ISBN 978-5-
534-20364-6. — Texkct: anexktpoHHbI // OOpasoBatensHas miardpopma lOpaiir [caiit]. — URL:
https://urait.ru/bcode/566524

4, Weanop, B. M. UHremiekTyajibHble CUCTEMBI: Yy4eOHOE ITOCOOHME [UISl CPEIHEro
npodeccuoHanpHoro obpasosanusi / B. M. MBanos; mon HayuHod pemakumeir A. H. Cecexkuna. —
Mockga: UznatensctBo HOpaiit, 2025. — 88 ¢. — (IIpodeccuonansnoe oopazosanue). — ISBN 978-5-

534-20852-8. — Tekct: snektponHblii // OOpa3zoBatenbHas tiardopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/558866

5. Beccmeptrbiif, M. A. Cucrembl HCKyCCTBEHHOTO MHTEIJIEKTA: YYEOHHUK Ul CPEIHErO
npodeccuonansHoro obpazosanms / M. A. BeccmeprHbii. — 3-e m3a., ucnp. W jgon. — Mockga:
WznarensctBo HOpaiit, 2025. — 163 c. — (IlpodeccuonansHoe obOpazoBanme). — ISBN 978-5-534-
18417-4. — Teker: osnekTpoHHBId // OOpaszoBarenbHas mnardopma IOpaiir [caiit]. — URL:
https://urait.ru/bcode/565036

6. beccmeptpiif, M. A. HHremnexkTyaqpHblE CHCTEMBL: yYEeOHMK W TPAKTUKYM IS

cpemHero npodeccruoHaBHOTO oopazoBanus / U. A. beccmeprtsiid, A. b. Hyrymanosa, A. B. [InaToHoB.
— 2-e u3n. — Mocksa: UsnatensctBo HOpaiit, 2025. — 250 ¢. — (IlpodeccronaiibHoe 00pa3oBaHue).
— ISBN 978-5-534-20730-9. — Tekct: anexktponHsiii / OOpa3oBareibHas miatgopma FOpaiit [caitr].
— URL: https://urait.ru/bcode/558660

7. Yepupimes, C. A. [lpuHuumel, natTepHsl 1 METOJOJIOTHH Pa3pabOTKH MPOrpaMMHOTO
oOecrieueHus: yueOHMK JJ1s1 cpeaHero npodeccuonansHoro oopasoranus / C. A. UepHsiiies. — Mocksa:
WznarenscrBo FOpaiit, 2025. — 176 ¢. — (IlpodeccuonansHoe odpasoranme). — ISBN 978-5-534-
18705-2. — Teker: osnexTpoHHBI // OOpa3zoBarenbHas mnatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/568993

8. YeptkoBa, E. A. IIporpammHas uHXeHepusi. BusyaibHOE MOJEIMpPOBaHUE
NPOrpaMMHBIX CHCTEM: YUeOHUK Ul CpeAHero npogeccruoHanbHoro obdpaszoanus / E. A. UeptkoBa. —
3-e m3n., ucnp. u pon. — Mocksa: UznarensctBo HOpaiit, 2025. — 146 c¢. — (IlpodeccuonansHoe
obpazoanme). — ISBN 978-5-534-18094-7. — Tekct: anektpoHHbIH // OOpa3oBarensHas maTgopma
IOpaiit [caiit]. — URL: https://urait.ru/bcode/563828
Ilepb6ak, A.B. Iloanepskka W TecTHpPOBaHHWe NPOTrPAMMHBIX MOAyJeil: y4eOHMK U1 CpPEIHEro
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npodeccuonanbHoro ooOpasopanus/ A. B. lllepbak. — Mocksa: HMsmarensctBo HOpaiit, 2025. —
145 ¢. — (IlpodeccuonansHoe obpaszoBanue). — ISBN 978-5-534-19290-2. — TeKkcT: 3JIeKTPOHHBIH //
Oo6pasoBarensHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/580603

9. JKnanoB A.A. ABTOHOMHBEIM HWCKYCCTBEHHBIM WHTEIUICKT [DJIGKTPOHHBIH pecypc]| /
KnanoB A.A.— DJeKTpoOH. TeKCTOBBIC AaHHbIe.— M.: Jlaboparopus 3Hauwmii, 2024.— 360 c.— Pexum
nocrymna: https://profspo.ru/books/135845"
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Kon IIK

KpuTepun oueHku pe3yabTaTa
(moxa3aTeJyii 0CBOEHHOCTH KOMIIETEHIIUI)

®opMBbI KOHTPOJIS U
MEeTO/bI OLEeHKH

K 3.1 O1eHKa «OTIIMYHO» - IPAaBHJIBLHO MOA00OPaHbI U Ok3amMeH B opme
Ocy1ecTBis HacTpoeHbl ToToBble Moaenu MU ¢ yuerom cobece1oBaHus:
Tb BBIOOD [IOCTaBJICHHBIX 3a/1a4, IPOaHAIN3UPOBAHEI MIPAaKTUYECKOE 3a1aHKE 110
TOTOBBIX pe3ysabTaThl UX IPUMEHEHUS. HAaCTPOHKE FOTOBBIX
Mozenen O1eHKka «X0poII0» - MPaBUIILHO MOJT00PaHbI U mozene MU ¢ yaerom
HCKYCCTBEHH HacTpoeHsl rotosble Mogenu 1N, MOCTaBJICHHBIX 33714
oro MIpOaHAIN3UPOBAHBI PE3YIBTATHI UX IPUMEHEHUSI. 3amuTa 0T4ETOB MO
UHTEJIEKTa O1eHKa «yA0BJIETBOPUTEIBHO» - IPABUIBHO MPAKTUYECKUM U
noo0pansl rorobie Moaenu . 712a00paTOpHBIM padoTaM
MK 3.2 OrneHka «OTJIMYHO» - CO3/IaH CIieHapuil oOydueHws, | Dk3ameH B popme
®opMupOBaT b | IOATOTOBIEHEl JAHHBIE JUIi OOYYeHHs, HACTPOEHBl | cobeceqOBAHUS:
CliCHap1uun runeprnapaMeTpbol  AJisA  JOCTHMIKCHUA  ONTHUMAJIBHOI'O NPAaKTHYECKOE 3a1aHUE 110
o0yJeHus pe3yibTaTa.
TOTOBBIX OreHKa «X0POII0Y - CO3/IaH ClieHapuil 00y4eHus, COSHAMIMIO CLIEHApH
Mozenein HACTPOEHBI THUIlepIapaMeTphl 11 JOCTHKEHUS O6y4eHHA 3aIHTa OTIETOR 10
HCKYCCTBEHH | ONTHMAJIBHOTO pe3yJIbTara. HPaKTUICCKUM 1
oro O1eHKa «yA0BJI€TBOPUTEIBLHOY - CO3/1aH CLICHApUI labopaTopHBIM paboTam
MHTEJUICKTA 00y4eHHsI.
K 3.3 OreHKa «OTIMYHOY» - CO3/IaH MpoIece 00yUeHus Mojieliel| Dk3aMeH B popme
[IpoBonuth Ha IOATrOTOBJICHHBIX JAaHHBIX, IPUMEHEHBI METO b coBeCeI0BAHNS:
o0y4eHue u KaJTMOPOBKY JIJIS YITyHILIEHHUSI TOUHOCTH MOJIeNeH. IPAKTHIECKOE 3aJaHHE I10
nocieayoonty 10| OLeHKa «X0pouIo» - CO31aH MPoLecc 00yueHus! Co3nanmIo mporiecca
00y4deHus Mojiesieii Ha
KaJTHOpPOBKY MoOjieTieil Ha IO OTOBJIEHHBIX TaHHBIX, IPUMEHEHBI MTOITOTOBJIEHHBIX IAHHBIX
TOTOBBIX METOABI KaTHOPOBKHU. 3ammTa OTYETOB 110
MoJenen O1eHKa «yA0BJI€TBOPUTEIHLHO) - CO3/1aH IPOLIECC NPaKTHUECKM 1
HCKYCCTBEHH 00y4eHHUsT MOZICTICH.

Or'o UHTCJIJICKTa

mabopaTopHBIM paboTaM,
yueOHO 1
TPOU3BOJICTBEHHOM
MPaKTHKE

K 3.4
KonTpomnupo
BaTh PE3yJIbTaT
o0OyueHus

O1eHKa «OTJIHYHOY - OlIeHeHa 3P PEKTHBHOCTh
00yYEHHBIX MOZEJIEH, CKOPPEKTUPOBAHO 00yUEHHE IPH
HEOO0XOIMMOCTH, POBEAEH aHAIN3 OLIHOOK U
yIy4IllIeHHe MOJICIIH.

OrneHka «Xopouoy - orieHeHa 3pPeKTHBHOCTh
00y4YEeHHBIX MOJIEJICH, TPOBE/ICH aHATIN3 OIIMOOK U
yIIy4dlIeHUE MOJICITH.

O1ieHKa «y/10BJI€TBOPUTEIBLHOY - OIICHEHA

3¢ (HeKTUBHOCTh OOYYEHHBIX MOJIEIIEH.

Ok3ameH B popme
co0eceToBaHMs:
MPaKTHUYECKOE 3a/T1aHUE TTO
oreHke 3 (heKTUBHOCTH
00y4eHHBIX Mojelnelt 3amura
OTYETOB I10 MIPAKTUYECKUM U
JabopaTOPHEIM paboTam,
y4eOHOM U MPOU3BOICTBECHHOM
MPaKTHKE
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IIK 3.5 O1eHKa «OTIAMYHOY - CO3JaHBI OTYETHI 10 00YYCHUIO Dk3aMeH B popme

OdopmitaTh MOJIeJICH, NCTIOTb30BaHbl HHCTPYMEHTHI JJIs cobece0BaHHS:

pe3ysbTar BU3YaIM3AIUH JUI HATTIA/IHOTO NPE/CTABNCHHS NAHHBIX. | payrpueckoe 3a(aHie o

MPOBEJCHUS O1eHKa «XOpoLI0» - CO3IaHbI OTYETHI IO 00YUEHHIO

. CO3JaHHIO OTYETA 10
MPOLIE Ty Pl MOJIeJICH C UCTIONIb30BAHUEM HHCTPYMEHTOB 6 3
o0y4ueHHs O1ieHKa Y/I0BJI€TBOPUTEIBLHOY - CO3JIaHBI OTYETHI 1O 00yHCHUIO MONCIICH SaIlNTa
00yUeHHIO MOeNIeii OTYETOB IO MPAKTUICCKUAM H

J1abopaTOpHEIM paboTam,
y4e0HOW U TIPON3BOJICTBEHHOM
MPAKTUKE

IK 3.6 OreHKa «OTIAMYHO» - C(HOPMUPOBAHBI 3aIPOCHI IS DK3aMeH B popMme

®opMHUpOBAaT b
3arpoChl IS
paboThl ¢
HCKYCCTBCHH
BIM
HHTCIIJIEKTOM C
LEJTbI0
BU3yaITU3aIH U
TAHHBIX

MOJTyYEHUS ¥ aHaJIN3a AJaHHBIX, IOCTPOEHBI I'PpaQUKH U
UarpaMMbl JUI BU3yaIu3aluy pe3yIbTaToB PadOThI
nn.

O1eHka «X0poLo» - chOPMHUPOBAHBI 3aIIPOCHI JUIS
MOJTyYEHUS TaHHBIX, TIOCTPOCHBI IPaUKH IS
BU3yalM3alMu pe3yabTaToB padbotel NU.

O1eHKa «y/10BJI€TBOPUTEIbHO» - CPOPMUPOBAHEI
3aMpocCkl JUIsl TOJIYYEHUS TaHHBIX.

cobeceroBaHMs:
HPaKTHIECKOE 3a/1aHHE TI0
(hopMHPOBaHUIO 3aIIPOCOB
JJI TIOJTYYCHUA U aHAJIM3a
JTAHHBIX

3amuTa OT4ETOB 10
MPAKTUYCCKUM U
nmabopaTopHBIM paboTam,

y4eOHOW U TIPON3BOJICTBEHHOM
MPaKTHKE
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