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1. MACIIOPT PABOYEM NPOT'PAMMBbI
MEKANCHOUIIVIMHAPHOI'O KYPCA

1.1 O01acTh NPpUMEHEHUsI TPOTrPAMMBbI

PaGouast mporpamma mexaucrumummHapaoro kypca MJIK.03.01 Paspabotka
ClieHapueB 00y4eHHUs TOTOBBIX MOJIENEH ABIISETCS 00s3aTENbHON YaCThIO MPOTPaMMBI
MOATOTOBKM CIIELIMAIUCTOB cpeaHero 3BeHa B coorBerctBuM ¢ PI'OC mno
crennasibHOoCcTH CIIO 09.02.13 MHTerpanus peuieHuii ¢ NpUMEHEHUEM TEXHOJIOTHIA
UCKYCCTBEHHOI'O MHTeJUIeKTa. Pabouas mporpamma cocTaBieHa JJisi OYHOM (HOpMBI
00yueHus.

1.2 Mecto IMCUMIUVIMHBI B
CIeIHAJMCTOB CPEJHEro 3BeHa

VYyeonas nucuummHa MJIK.03.01 Pa3pabotka cueHapueB oOy4eHHsI TOTOBBIX
MoJielield BXOJUT B cocTaB npodeccruoHanbHoro Moy [IM.03 OOydeHne roroBbix

nporpaMmbl MOATOTOBKH

CTPYKTYype

Moz[eneﬁ HNCKYCCTBCHHOT'O MHTCJIJICKTA.
1.3 HeJII/I H 3aJa91 JUCHUIIIMHBbI — TpCﬁOBaHHH K pe3yjbTarTaM 0CBOCHMUA

JTUCHHUILINHBI:

B pe3ynpTaTe 0CBOCHHUSI TMCUUILIMHBI 00YUYaIOIHNACS TOJKEH

Koa OK, IIK YMeTh 3uaTh Baagerh, HaBbIKAMHU
IIK 3.1 AHanmu3upoBaTh 3aa4u OCHOBBI METOJIOB [TonOupars u
OcCymIecTBIAT JUTSI BBIOOPA MOXOISIINX MAIIIMHHOTO O0Y4YCHHMS, HacTpamBaTh TOTOBBIC
BEIOODP TOTOBBIX ToTOBBIX Mopaeieit U, MPUHIUIIEL pab0THI ToTOBEIX | Monenu U ¢ yueTom
MoJienen YUYHATBIBATh UX mopeneit UM, ux Buasl u MOCTABJICHHBIX 33/1a4,
HCKYCCTBEHHOT'O OTPaHUYCHUS U MpUMEHEHUS. S3BIKU aHATN3UPOBATH
HHTEIIEKTa BO3MO>KHOCTH. MpOrpaMMUPOBAHUS, pe3yIbTaThl UX
ucnonb3yemsie 1t U MIPUMEHEHUSL.
(Python, R).
I[IK 3.2 PaspabarsiBath clieHapuu MeToapl U CTpaTeruu Co3znanue ciieHapueB
®opMUPOBAThH o0ydeHus1, ONPeeiaTh 00y4JeHust MOJIeNeH, THITHI 00y4eHus1, TOArOTOBKA
CLEHApUHU napaMeTpsl O0yUeHHS IS JTAHHBIX JUTSE 00y4eHus, JAHHBIX [Tl O0YYeHUs,

00yYEeHUS TOTOBBIX
Moeen

Pa3INYHBIX TUIIOB MOJEJIEH
4148

METO/IbI ITPEIBAPUTEIBHON
00pabOTKHN TaHHBIX.

HacCTpoKa
TUIIEPIIaPaMETPOB AJIS

HCKYCCTBEHHOTO JOCTHKCHHS
HHTEIUICKTA. ONTUMAJIEHOTO
pe3yJibTara.

IIK 3.3 IlpoBoauts

HacTpausats nporecc

HpI/IHL[I/IHBI " aJITOPpUTMBL

[Iponecc 00yueHus

o0yueHue u o0yueHus1, BHIOMpaTh o0yueHus1 MoJieTiel, MeTobl | Mojernell Ha
MOCIIEAYIOIYIO MOIXOISIIINE TaTaCeThl U OIIEHKHU KauecTBa MOJICIIEH, MOJITOTOBJICHHBIX
KaJIMOPOBKY KOPPEKTUPOBATH KPUTEPUH KATHOPOBKH. JIaHHBIX, IPUMEHEHUE
TOTOBBIX MOZIeJIel | mapameTpbl 00yueHHs A METOAOB KaJIMOPOBKH
HNCKYCCTBCHHOT'O KaHI/I6pOBKI/I. JJIA yIIydIICHUA
WHTEJUICKTA. TOYHOCTH MOJIEIIEH.
I[IK 3.4 Ocy1ecTBiATh MeTob! OLIEHKH Onenka 3 QeKTUBHOCTH
KonTponupoars MOHHUTOPHHT Ka4ecTBa MIPOU3BOJUTEIBHOCTH 00y4YEHHBIX MOJIENIEH,
pe3ynbTaT o0y4YeHHsT MOJIeTICH, MoJieNieli, MeTPUKH KauecTBa | KOPPEKTHPOBKA
o0ydeHMS. BBISBIISITH OTKJIOHCHHS U (accuracy, precision, recall u | oOyueHus Ipu
npoOJIeMBI B pe3yJIbTaTax T.J.). HEOOXOIUMOCTH, aHAIIN3
paboTEHIL. OMmMOOK 1 yITydIIeHHE
MOJIEIIH.
TIK 3.5 TlonroraBnuBath OTUETHI U | POpMATHI U CTAHIAPTHI Co3zmaHne 0TY4ETOB 110
OdopMIsTh JIOKYMEHTUPOBATh NPEACTABICHUS Pe3yIbTaTOB | 00yUeHHIO MOJIETIEH,
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pe3yabTar pe3yabTaThl paboTHI C paboThI MoJenei, WCTIONb30BaHHE
IPOBEIEHUS mognensimu MY, ncnone3yss | HHCTPYMEHTHI ISt WHCTPYMEHTOB ISl
HPOLESYPbI CTaHJApTHI U TPeOOBaHMA K | BU3yalU3allMU AAHHBIX U BU3yaIU3alun
00yueHHS. odopMIIeHHIO. pe3yIabTaTOB O0YUYEHHSI. (Matplotlib, Seaborn)
JUISL HAIJIITHOTO
[IPEICTABICHUS JaHHbIX.
IIK 3.6 ®opmupoBaTh 3anpockl st | OCHOBBI 3aIPOCOB AT ®opMupoBaHue
DopmupoBaTh MOJTYYEHUS TaHHBIX W3 aHanm3a 1 00paboTKH 3alpoCOB JJIs
3aIPOCHI IS moxenei U, nmaHHbX, SQL, NoSQL 6a3er | momydeHus U aHaim3a
paboThI € IPEACTABIISATh PE3yAbTaThl | JAHHBIX, HHCTPYMEHTHI JaHHBIX, IOCTPOCHUE
HCKYCCTBEHHBIM B BUJIE TpauKoB 1 TaONUILL. | BU3yaTU3alMU JaHHBIX. rpaduKOB U TUarpaMmm
HHTEJUIEKTOM C IUI BU3yaJIU3aluu
NI pe3yIbTaToB PabOTHI
BU3yaIu3auu nn.
JaHHBIX.
OK 01 pacno3HaBaTh 3a1auy aKTyaJIbHBINA
Bri6upats W/Wnm po0diieMy B pohecCHOHATBHBIN U

CHOCOOBI pelIeHHs
3aja4
npoeccnoHaIbHO
U IeITEeIbHOCTU
MPUMEHHTENLHO K

po(heCCHOHATBHOM H/HITH
COIMATEHOM KOHTEKCTE,
aHAITM3UPOBATh U BBIIEIATH
€€ COCTaBHbIE YacTu
OIIPEACIIATh TAllbl

COIIMAIbHBIN KOHTEKCT, B
KOTOPOM TIPUXOAUTCS
paboTaTh U )KHUTb
CTPYKTYpa IUIaHa JIst
perieHus 3a1a4, aropUTMbI

pa3nuYHbIM peLeHus 3a8a4H, BBITIOJIHEHHUS paboT B
KOHTEKCTaM COCTaBJISATH IIJIaH ACHCTBHSA, | MPOPECCHOHAIBHON U
pean30BHIBATh CMEXHBIX 001aCcTIX
COCTaBJICHHBIN IUIAH, OCHOBHBIE UCTOYHUKHU
OTIpeNIeNIATh HEO0X0AUMBIE | HH(POPMALIUK U PECYPCHI AJIs
pecypchl pelIeHus 3a71a4 U/
BBISBIISTH U () (HEKTUBHO npobiem B
UCKaTh MHPOPMAIIHIO, pohecCHOHATBHOM H/HUITH
HEOOXOTUMYIO JIJIsI COLIMAJILHOM KOHTEKCTE
peleHus 3a1a491 U/ 1T METO/BI paboThI B
poOIIEMBI pohecCHOHATBHON U
BJIaJI€Th aKTyalbHBIMU CMEXHBIX cepax
MeTo1aMu paboThI B MOPSJIOK OIICHKH
npodecCHOHATLHON U pe3yJIbTaTOB PElICHUs 3a/1a4d
CMEXHBIX cepax npodeccuoHanbHON
OIICHUBATH PE3YJILTAT U JeSITeTbHOCTH
TIOCJIEICTBHSI CBOUX
JIEHCTBHH (CaMOCTOSATEIHHO
WIIN C TIOMOIIBIO
HAaCTaBHHKA)
OK 02 OTIpEACTIATH 3a1a4H IS HOMEHKJIaTypa
HUcnonb3oBaTh novcka uHpopManuy, MH(POPMALMOHHBIX
COBpEMEHHbBIE TUTAHUPOBATH TIPOIIECC HUCTOYHUKOB, IPUMEHSIEMBIX
Cpe/CTBa IOKWCKA, | MOKCKA, BEIOMPATh B TIpoecCHOHATLHON
aHanmM3a u HEOOXOIUMBIE UCTOUHUKH | ACATEIBbHOCTH
HWHTEPIPETALNH UHPOpMaIIH MPUEMBI CTPYKTYPHUPOBaHUS
nH(pOpMaIUH 1 BBIJIETISITH Hanbosee UHpOpMAIUH
WHPOPMALMOHHBIE | 3HAYMMOE B IIEPEUYHE ¢dopmar oopmiteHHs

TEXHOJIOTHH JIJIsI
BBIIIOJIHEHMS 3aa4
podeccuoHaIbHO
H 1eITeIbHOCTH

UHQOPMAIIH,
CTPYKTYPHPOBATh
HOJTy4aeMyo
MHPOPMALUIO, 0POPMIISITH
pE3yJIbTaTHI TOUCKA
OLICHHUBATh IPAKTUIECKYIO
3HaYMMOCTh Pe3yJbTaTOB

pEe3yJIbTaTOB MOMCKa
uHbOpMaIUH
COBpPEMEHHBIE CPEJICTBA U
yCTpOHCTBa
nHGOPMATH3AIUH, TOPSIOK
UX IPUMECHCHHUSI
nporpaMMHoe obecreueHue
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MOMCKa
NPUMEHSThH CPEJICTBA
UHGOPMAITUOHHBIX
TEXHOJOTHH JJIs PEIICHUS
podeCCHOHANBHBIX 3a1ad
UCTIOJIb30BaTh
COBpPEMEHHOE
porpaMMHoe obecreueHre
B PO eCCHOHATHLHOM
JIESATEIIEHOCTH
UCIIOJIb30BaTh Pa3INyHbIC
U POBBIE CPEACTBA IS
peleHus
po(heCCHOHAIBHBIX 3314

B IpoecCHOHANBEHON
JeATeILHOCTH, B TOM YHCIIE
U pOBEIC CPENICTBA
MICUXOJIOTHYECKHE OCHOBBI
JeATeIHOCTH KOJUIEKTHBA

OK 05
Ocy1ecTBIATH
YCTHYIO H
MMUCbMEHHYIO
KOMMYHHKAIIHIO Ha
roCy/IapCTBEHHOM
s3b1ke Poccuiickoi
®denepauuu ¢
Y4EeTOM
0CcOoOeHHOCTEH
COLIMAILHOI'O U
KYJIbTYPHOTO
KOHTEKCTa

TPaMOTHO H3J1araTh CBOH
MBICITH 1 O(OPMITATH
JIOKYMEHTBI TIO
npodeccuoHaILHON
TEMaTHKe Ha
TOCYJapCTBEHHOM SI3bIKE
TPOSIBIISITH TOJICPAHTHOCTH B
paboveM KOJUIEKTHBE

npasuiia opopmiIeHUS
JIOKYMEHTOB

MpaBuJIa TIOCTPOCHHUS
YCTHBIX COOOIEHUI
OCOOEHHOCTH COIMAIBHOTO U
KYJIETYPHOTO KOHTEKCTA




2. CTPYKTYPA U COAEP KAHUE MEKIUCHUIIVINHAPHOI'O KYPCA

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Buj yueOHoi1 padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHOI IPOrPaMMBbl 180

B TOM 4HcCJIe:

TEOPETHUUECKOE 00yUeHUE 64
IPAaKTUYEeCKHE 3aHATHsL (B opMe IPAKTUYECKON MOATOTOBKH) 80
CaMOCTOSITeJIbHAsI paboTa 30
IPOMEXKYTOUHAs arTecTanus B popme IK3aMeHa 6




2.2. TemaTu4yecKMid IJIAH U COEP:KAHNE MEKTUCHUILIMHAPHOTO Kypca

HaumenoBanue pasaenoB
U TeM
MEKIMCUMINIMHAPHBIX
kypcoB (MJIK)

Coaepxxanue yueOHOr0 MaTepHaJa,
JiabopaTopHbie padoThl M IPAKTHYECKHE
3aHSATHS, CAMOCTOSITEJIbHAsI yueOHasi padoTa
o0yyaronmuxcs, Kypcopasi padora (IIpoeKT)

Oo0nem
4acoB

OcBauBaeMble
KOMIIETeHIINH

MJIK.03.01

Pa3paloTka cueHapueB 00yueHHsl TOTOBbIX MojesIei

Tema 1.1. BBenenue B
MW u mammuHOE
oOydeHue

Coneprkanue

OCHOBHbIE BU/IbI HICKYCCTBEHHOT'O
WHTEJUICKTA, POJIh MAIIMHHOTO O0y4YeHHUsI B
Hn.

10

B Tom uucne nmpakTudeckue 3aHsTus (B
(dbopMe paKTUUECKOI MOATOTOBKH):

1. UccnenoBanue npocthix mogeneit M.
2. Co3ziaHue npocToro ajroputMa
MAIIMHHOTO 00yYEeHUSI.

3. CpaBnenue moneneit UM na ocHose
TOTOBBIX PELICHHM.

4. AHanu3 pe3yJbTaToB pabOThl IPOCTOTO
anroputma NUH.

5. DKCEpUMEHT C HaCTPONKaMU MOJIEIH
WU nns penienus 3agauu.

6. Hanmcanue otuera no 6a3oBbIM
anroputmam WMH.

16

OK 01, OK 02,
OK 05
K 3.1-I1K 3.6

Tema 1.2. IToaroroBka
JAaHHBIX U UX POJIb B
o0yuyenuu NN

Conepxanue

AHanu3 JaHHBIX U NOJArOTOBKA JAHHBIX JUIS
MOJEJIEH, TPUHIUIIBI IPEIBAPUTEIBLHON
00pabOTKM AAHHBIX JUISI MAIIMHHOTO
00y4eHusl.

12

B ToM uncne npakTuyeckue 3aHATUS (B
dbopme mpaKTHIECKOH TOATOTOBKH)

1. IMnopT 1 04KCcTKa TaHHBIX JUIs
00y4eHUsI MOJICIIH.

2. IToaroToBKa AaHHBIX IS pabOTHI €
QITOPUTMOM MAIIMHHOTO O0YYCHHS.

3. Hopmanuzanus u cranaapTu3anms
JTAHHBIX.

4. Coznanue HaOopa TaHHBIX JUI1 O0yUYCHHS
Y TECTHPOBAHUS MOJICITH.

5. Buzyanu3zanus JaHHBIX JJIS aHaIu3a
nepea 00ydeHueM.

6. O6paboTKa MPOIMYIICHHBIX 3HAYEHHUH B
JTAHHBIX.

7. Co3nanue oTueTa 1o o0paboTKe JaHHBIX.
8. O0beTMHEHUE TAHHBIX U3 Pa3HBIX
MCTOYHUKOB JIJISI MOJICIH.

16

OK 01, OK 02,
OK 05
IK 3.1-I1IK 3.6

Tema 1.3. Anroput™msl
oOydenust moneneit U1

Coneprkanue

OOyueHue ¢ yuuTeneM u 6e3 yUuTels.
OCHOBHBIE 3TaIlbl K METO/IbI O0YUICHHSI
MOJENEN.

14

OK 01, OK 02,
OK 05
ITK 3.1-11IK 3.6

B Tom uucne nmpakTuueckue 3aHsITus (B
dopme MpaKTUYECKON MOATOTOBKH):

16

OK 01, OK 02,
OK 05




HauMeHoBaHue pa3aesioB
U TeM
MEKINCUMILINHAPHBIX
kypcoB (MJK)

Coaepxxanue y4e0HOT0 MaTepHaJa,
JabopaTopHbie padoThbl M IPAKTHYECKHE
3aHATHS, CAMOCTOATEIbLHASA yueOHas1 padoTa
o0yyaronmuxcs, Kypcopasi padora (IIpoeKT)

Oo0nem
4acoB

OcBauBaeMble
KOMIIeTeHITHH

1. Peanuzanus 3agaun Kiaccu(PUKAIUU C
00y4EeHHEM C YUUTEIIEM.

2. O0y4eHure MOJICIH IS 3a/1a91
perpeccuu.

3. OOy4enne Mojienu 6e3 yunuTess Ha
OCHOBE KJIacTepU3aliu.

4. OntuMu3anus runeprapamMeTpoB MOJeNIn
¢ momouipio Grid Search.

5. HacTpoiika runepmnapameTpoB AJist
YIIYUIICHUS] KaueCTBa MOJICIIH.

6. [IpumeneHne MeTo1a KPOCC-BaIUIAIUH.
7. OLieHKa TPOU3BOAUTEILHOCTH MOJIEIIN
MocJie HAaCTPOUKH.

8. Mcrionb30oBaHue pa3iuyHbIX MOJEIEH IS
pelIeHus 3a1a4u KJ1acCU(UKALIUU.

IIK 3.1-11IK 3.6

Tema 1.4. O0yuenue Ha
OCHOBE KJ1acCU(UKaIUU

Conepxanue

Mertpuku s onieHku mozeneit U1
(Tounocts, recall, F1-score), CriocoOst
MOBBIIICHHS 3P HEKTUBHOCTH MOJIEICH
MalTMHHOTO 00YYEeHUSI.

14

B Tom uncne nmpakTuueckue 3aHsITUs (B
(dbopme MpakTUYECKON MOATOTOBKH):

1. PacyeT METpUK TOYHOCTH JJII MOJIEIIH.
2. OueHKa TOYHOCTH MOJIETN HAa HOBBIX
JTAaHHBIX.

3. ITpumenenue F1-score ns ananuza
3¢ (PEeKTUBHOCTH MOJICIIH.

4. CpaBHEHHE HECKOJIBKUX MOJIEJIEH 110
pa3IMYHbIM METPHUKaM.

5. IToctpoenne ROC-kpuBoii 11 aHanu3a
MOJIETH.

6. Buzyanu3zanus pe3yabTaToB MOJIENH C
nomoIikko confusion matrix.

7. OnTuMH3anusg MOJIEIN Ha OCHOBE
MIOJTyYE€HHBIX METPUK.

8. OneHka MOJIeNu C UCIOJIb30BaHUEM
METpHK precision u recall.

9. Co3nanue otyera o pe3yiabTaTaM
OLICHKH MOJIEJIH.

16

OK 01, OK 02,
OK 05
K 3.1-I1IK 3.6

Tema 1.5. Perpeccust B
monestx N

Conepxxanue

Apxutektypa HHPOPMAIIMOHHBIX CUCTEM C
unrerpauueit U, Meroae! unrerpanuun 1A
B OM3HEC-TIPOIECCHl U HH(POPMAITMOHHBIE
CHCTEMBI, JTHKa HCIoJb30Banus U B
WH(OPMAITMOHHBIX CUCTEMAX, MEPCIIEKTUBEI
pasButust MW B uHpOpMarimoHHbIx
CHCTEMAX.

14

B ToM uucie npakTH4ecKue 3aHsTusl (B

16

OK 01, OK 02,
OK 05
ITK 3.1-11IK 3.6




HauMeHoBaHue pa3aesioB
U TeM
MEKINCUMILINHAPHBIX
kypcoB (MJK)

Coaepxxanue y4e0HOT0 MaTepHaJa,
JabopaTopHbie padoThbl M IPAKTHYECKHE
3aHATHS, CAMOCTOATEIbLHASA yueOHas1 padoTa
o0yyaronmuxcs, Kypcopasi padora (IIpoeKT)

Oo0nem
4acoB

OcBauBaeMble
KOMIIeTeHITHH

(dhopmMe MpaKTUIECKOM MOTOTOBKH):

1. ITpoexkTrpoBaHHE CUCTEMBI C
unrerpauueit MN.

2. Coznanue uHTEpdeiica 11 paboThI ¢
monensro UN.

3. Bzaumoneiicteue MU ¢ 6a30ii 1aHHBIX
CUCTEMBI.

4. TectupoBaHHE B3aUMOICHCTBUSA
komnonentoB C ¢ M.

5. Hactpoiika API qyist paboTsl ¢ MOJIENbIO
NN 8 UC.

6. UnTerpanus mogenu U B
MH(OPMALIMOHHYIO CUCTEMY C BEO-
uHTepdericom.

7. OnTUMU3aIus B3aUMOACHCTBUSI CUCTEMBI
¢ UM nnst 06paboTKM TaHHBIX.

8. ABTOMaTu3anus OU3HEC-MPOIIECCOB C
nomoinbio MU B UC.

9. TectupoBanue monenu M B peanbHOM
Bpemenu B MC.

CaMocrosTenbHas pa60Ta

M3Y4YEHUE JIUTEPATYPBI; OCMBICICHHE U3y4aeMOM JINTEPATyPhI;
— paboTa B UH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEMAX;
— aHaNMTUYeCKast 00paboTKa TeKcTa (KOHCIIEKTUPOBAHUE,

pedepupoBanue);

— COCTAaBJICHHUEC IJIaHa U TE3UCOB OTBECTA B IPOLECCE IMOATOTOBKHU K

3aHATHUIO,
— pCIICHHUE 3a/1a4,

— INOAI0TOBKA COO6II_ICHI/II>'I 10 BOIIPpOCAM CEMHHAPCKUX 3aHSATHUH.

30

OK 01, OK 02,
OK 05
K 3.1-I1K 3.6

MMPOMCIKYTOYHAA aTTCCTAallHA B (I)OpMC OK3aMCHa

OK 01, OK 02,
OK 05
[IK 3.1-11IK 3.6




3. YCJIOBUSA PEAJIU3ALIAU TIPOTPAMMBI YUYEBHOM JTUCIHUILJIAHBI

3.1. TpeboBanusi K MHHHUMAJIBLHOMY MAaTepPHAIbHO-TEXHUYECKOMY
odecrneyeHnIo
Jnis peann3anuu MporpamMmbl  Y4eOHOW JUCHUIUIMHBI JIOJDKHBI OBITH IPEIyCMOTPEHBI
CICAYIOUC CIICHUAJIBHBIC TIOMCIICHUA:
JlabGopaTopun ««H(DOpPMAITMOHHBIX PECYPCOBY.

OcHoBHOE/
Ne HaumenoBanue Tun
crennaau3upoBaHHOe
1 pabouune MecTa 1o KOJIMYECTBY Mebennb OCHOBHOE
) 00y4aroMXCsl
) pabouee MeCcTO MperoaBaTess Mebennb OCHOBHOE
3 MEPCOHAIBHBIN KOMITBIOTEP C MPOrpaMMHbBIM | Mebeab OCHOBHOE
' obecrieueHreM
4 MYJIbTUMEAUIHBIN TPOEKTOP OO6opynoBanme | crieuaIM3upPOBAHHOE
5 MYJIbTUMEIUNHBIN SKpaH O6opynoBanue | crenuaIn3upOBAHHOE
6 HaTrJIsiTHbIE TOCOOUS TC CHeIMalIu3UpPOBAaHHOE
7 TunoBo# cocTaB A1 MOHTa)Ka M HaNIQJAKU TC CHeIMalIN3UPOBAHHOE
KOMIIBIOTEPHOMN CETH: KabeIu pa3iuyHOro
TUTA, 00)KUMHON HHCTPYMEHT, KOHHEKTOPBI
RJ-45, Tecteps! 1ist kabens, Kpocc-HOXKH,
KpOCC-TIaHEJIH

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu nNporpaMmmbl

Jns  peanuzanuu  mporpaMMmbl  OMOMMOTEUHBIM  GOHA  00pa3oBaTEIHHOM
OpTaHW3allMA JIOJDKCH WMETh TeYaTHBIC W/WIM DJIEKTPOHHBIC 00pa3oBaTEIbHBIC U
WHOOpPMAITMOHHBIE  PECYpChl,  PEKOMEHIyeMbIe€  JJIS  HMCIOJb30BaHUS B
o0pa30BaTeIbHOM MpOILIECCE.

OcCHOBHbBIC HCTOYHUKH:

1. bopoBckas, E. B. OcCHOBBI HCKYCCTBEHHOTO MHTEJUICKTA : yueOHOe Tocodue /
E. B. boposckas, H. A. JlaBeiioBa. — 6-¢ u3a. — Mocksa : Jlaboparopusi 3HaHUH,
2024. — 128 ¢. — ISBN 978-5-93208-797-8. — Texcr : snextponuslii // Lludposoi
o0pa3oBaTeIbHBIMI pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/144313.html

2. Tunait, A. 1. OCHOBBI METOJOB HMCKYCCTBEHHOI'O HWHTEJUICKTa : Y4eOHO-
MeToanueckoe mocooue / A. WU. Imnai, JI. A. Agamuesny. — Mocksa : MUCU-
MI'CY, ObC ACB, 2023. — 60 c. — ISBN 978-5-7264-3307-3. — Tekcr :
anekTponubii // Ludposoit obpazoBarensHbiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/142181.html

3. bapckuii, A. b. BBenenue B HeipoHHble ceTH : ydueOHoe mocobue / A. b.

bapckuii. — 4-e uzn. — Mocka : HMutepuer-YHuBepcuter MHbOpMaimoHHbIX
Texnonorut (MHTYUT), At Ilu Ap Meaua, 2024. — 357 ¢. — ISBN 978-5-4497-
2381-9. — Texct : anekrponnbii // Ludposoii obOpazoBatenbHbiii pecypc IPR

SMART : [caiiT]. — URL: https://www.iprbookshop.ru/133929.html
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4. CenoBa, H. A. Beenenue B Heliponnsie cetu : npaktukyM / H. A. Cenoga, B.
A. CenoB. — Mocksa : Al [lu Ap Meaua, 2026. — 81 c. — ISBN 978-5-4497-
4638-2. — Texkct : anektponusiii // Ludposoii obOpazoBatenvHbiii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/154168.html

JlonoJIHUTeIbHASI JIUTEepaTypa:

1. CenoB, B. A. BBeneHue B HEHpPOHHBIE CETHU : METOAUYECKUE YKa3aHUS K
nabopatopHbiM pabotam mo guctumimHe «HelipoundopmaTuka» s CTYIEHTOB
criennasibHOCTH 09.03.02 «MHpOopManimoHHble cUCTEMBI U TexHoyiorum» / B. A.
Cenos, H. A. CenoBa. — Caparos : Al [Iu Op Meaua, 2018. — 30 c. — ISBN 978-
5-4486-0047-0. — Texkct : snexktponHblid // I{udpoBoii oOpazoBaTeabHBIN pecypc
I[PR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/69319.html

2. boposckas, E. B. OCHOBBI HCKYCCTBEHHOTO MHTEJUICKTA : yueOHOe rmocodue /
E. B. boposckas, H. A. JlaBbiioBa. — 6-¢ u3n. — Mocksa : JlabopaTopust 3HaHUH,
2024. — 128 ¢c. — ISBN 978-5-93208-797-8. — Texcr : anextponHslii // [{ludpoBoit
o0pa3oBaTeNbHBIN pecypc IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/144313.html

3. Cazonos, C. H. CucreMbl HICKyCCTBEHHOTO MHTEIUIEKTA : yueOHOe rnmocodue /

C. H. Ca30HOB. — VYIIBSHOBCK : YJIBSHOBCKHM T'OCYJAapCTBEHHBIM TEXHUYECKUU
yauBepcuteT, 2023. — 84 ¢. — ISBN 978-5-9795-2352-1. — TeKcCT : 3MeKTpOHHBIN
/I ludpooit obpazoBatenbHbii pecypc IPR SMART : [caitit]. — URL:

https://www.iprbookshop.ru/149293 html
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4. KOHTPO.Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIHIUITJIMHbI

KonTposs ¥ omeHka pe3yiabTaTOB OCBOCHHS Y4YEOHOM JAUCIUILIIMHBI
OCYILIECTBJISIETCA MPENoJilaBaTeJieM B TMPOLECCE MPOBEACHUS JICKIMOHHBIX U
MPAKTUYECKUX 3aHATHH, a TAKXKE BBHITIOJHEHHUS OOYYArONTUMUCS WHIAWNBUIYaTbHBIX

3aJIaHH, TPOEKTOB, UCCIEAOBAHUM.

Kon u nammeHoBaHue
po(heCCUOHANBHBIX (HOPMHUPYEMBIX
B pamkax MJIK

Pesynprarer 00y4eHus
(ocBOeHHBIE YMEHUS, YCBOCHHBIC 3HAHU)

DopMBbI U METOJIBI
KOHTPOJIS U OLICHKU
pe3yJIbTaTOB 00YYCHUS

IIK 3.1 OcymecTtBiare BeIOOp
TOTOBBIX MOJIENICH HCKYCCTBEHHOTO
HWHTCIIJICKTA.

YMEET:

AHanu3upoBaTh 3a7a91 I BEIOOpA
MOAXOIAIINX I'OTOBBIX Mojenei U,
YUYUTBIBATh UX OTPAHUYECHUS U
BO3MOKHOCTH.

3HAET:

OCHOBBI METOJIOB MallIMHHOTO
00ydYeHUs1, IPUHIUTIBI PabOTHI
rotoBbIx Mojene M, ux BUAsl u
IIpUMEHEHHUs. fI3bIKn
[IPOrpaMMHUPOBAHUs, UCIIOJIb3YyEMBIE
st A (Python, R).

BJIAJIEET HABBIKAMM:
[Tonbupate u HacTpauBaTh TOTOBHIE
mozenu MM ¢ yueToM 1mocraBieHHbBIX
3a7a4, AHAIM3UPOBATH PE3YJIbTATHI UX
IIPUMEHEHHSL.

IIK 3.2 dopmupoBaTh ClHEHApUHU
o0yueHust TOTOBBIX Mojenen
MCKYCCTBEHHOT'O MHTEJUIEKTA.

YMEET:

Pa3pabatbiBath crieHapuu o0ydeHus,
OTIPEJIETIAThH TTapaMeTpbl 00yUSHUS
JUISL pa3JIMYHbIX TUIIOB Moaenen M.
3HAET:

MeTob! U CTpaTeruu 00y4eHus
MoOJIeNeH, THIIEI JAaHHBIX JJIS
00ydeHus, METOIbI TIPEeIBAPUTEILHOMN
00pabOTKH JaHHBIX.

BJIAJEET HABBIKAMM:
Co3zmanue criieHapueB 00ydeHHUsI,
MOATOTOBKA JAHHBIX JIJIsl O0yUYeHUs,
HACTPOWKA TUIIEepIapaMeTpoOB IS
JIOCTHIKEHMS ONTHUMAJIBHOTO
pe3yJibTaTa.

I1K 3.3 [IpoBoauTh 00y4eHUE U
MOCJIETYIONIYI0 KAITMOPOBKY
TOTOBBIX MOJIEJIEH
HCKYCCTBEHHOTI'O MHTEIIJICKTA.

YMEET:

HacrtpauBats nporecc oOy4eHwus,
BBIOMPATH MOJAXOIAIINE AATACETHI U
KOPPEKTUPOBATH MTapaMeTPhI
o0yuyeHHs 111 KaTUOPOBKHU.
3HAET:

[TpuHIUTIBI ¥ AITOPUTMBI 00yUEHUS
MoJIesield, METObI OIICHKH KauecTBa
MoJIeNIel, KpUTEPUHU KaTHOPOBKH.

Texymui KOHTPOIIb:
WHIUBUTyTBHBINA 1
(bpoHTaNBHEIN OIpoC B
X0JI€ ayIUTOPHBIX
3aHATHM; OIICHKA
BBIIIOJTHECHHUS
MPaKTUYECKUX U
WHIUBUTy ATBHBIX
3aJaHuM.
HaoOmroneunune 3a
BBIIOJTHEHHEM
MPaKTHYECKOTO
3aJlaHus.

O1eHKa BEITIOJTHEHUS
MPaKTUYECKOTrO
3aJ]aHuA.

DK3aMeH
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BJIAJEET HABBIKAMM:
[Iponecc oOydenust moeneit Ha
MOATOTOBJICHHBIX JaHHBIX,
MIPUMEHEHHUE METOIOB KaTUOPOBKHU
JUTSL YITy4dIIE€HUs TOYHOCTHA MOJICIICH.

I1K 3.4 KoHTpoaupoBaTh pe3yabTaT
0o0y4eHUsI.

YMEET:

Ocy1ecTBISITh MOHUTOPUHT KauecTBa
00ydeHUst MOJIETICH, BBISBISATh
OTKJIOHEHHS U MPOOIeMbl B
pe3yabTaTax padoThl.

3HAET:

MeTo/1bl OLIEHKH
MIPOU3BOIUTEIBHOCTH MOJIEIIEH,
METPUKH KadyecTBa (accuracy,
precision, recall u T.11.).

BJAJEET HABBIKAMMU:

Onenka 3¢ (GeKTUBHOCTH 00YUYEHHBIX
MoJIeNIel, KOPPEKTUPOBKA O0YUIECHUs
MIPH HEOOXOAUMOCTH, aHAIHU3 OLUTHOOK
Y yJIyYIICHUE MOJICITH.

1K 3.5 OdopmasaTh pe3ynbTart
IPOBEJCHUS MPOLETYPhI
00yueHwusI.

YMEET:

IToaroraBnuBaTh OTYETHI U
JIOKYMEHTUPOBATH PE3yJIbTAThI
pabotsl ¢ Mmogensamu MU, ucnons3ys
CTaHJApTHI U TPeOOBAHUS K
odopMIIeHHIO.

3HAET:

®opMaThl U CTAHIAPTHI
MIPEACTABICHUS PE3YJIbTATOB PaOOTHI
MOJEeJIe, UHCTPYMEHTBI JUIst
BHU3yaJIM3allMU JaHHBIX U
pe3yabTaToOB OOYyUCHHUS.

BJIAJTEET HABBIKAMMN:
Co3manne OTYETOB MO 00YUEHUTO
MoJeJIei, HCII0JIb30BaHUE
WHCTPYMEHTOB ISl BU3yJTM3aLHU
(Matplotlib, Seaborn) amns
HATJISTHOTO MPEICTaBICHUS TaHHBIX.

I1K 3.6 ®opMupoBath 3anpochl
JUTsE paOOThI C UCKYCCTBEHHBIM
WHTEJUIEKTOM C LIEJIBIO
BHU3yaJu3alMy JaHHbIX.

YMEET:

®opMUPOBATH 3aMPOCHI IS
MOJy4YeHUs JaHHbIX U3 moaenen MU,
MPEACTABIATH PE3YJIbTATHI B BUJIE
rpaduKoB U TaOIULL.

3HAET:

OCHOBBI 3aIIPOCOB ISl aHANIM3a U
obpaboTku mannbix, SQL, NoSQL
0a3bl TaHHBIX, HHCTPYMEHTHI
BU3yaJiM3alliU JAHHBIX.
BJIAJEET HABBIKAMM:
dopmMUpOBaHKE 3aMPOCOB IS
MOJTYYEHUS U aHAJIN3a JaHHBIX,
MTOCTPOCHUE TPAPUKOB U JUATPAMM
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JUISL BU3YaJIu3aluy pe3yJIbTaToOB

pabotsr M.
OK 0l1. Beibupats cnocobsl | YMEET:
penieHus 3a7a4 | pacro3HaBaTh 337ady W/WiIn
npodeccuoHaIbLHON npobaemMy B mpodeccHoHaATBHOM

ACATCIIBHOCTH ITPUMEHUTCIIBHO K
Ppa3JInYHbIM KOHTCKCTaM

W/WIM COITUAIBHOM KOHTEKCTE,
aQHAIM3UPOBATH U BBIACIATH €€
COCTaBHbIE YaCTH

OTIPECIISATH ATAIBI PEUICHHS 3a/1a4H,
COCTaBJIAThH IJIAH JCUCTBUA,
peann30BBIBaTh COCTABJICHHBIN IUIaH,
OTIpeeIATh HEOOXOUMbIE PECYPChI
BBISIBIIATH ¥ 9()()EKTUBHO UCKATh
nH(pOpMaLINI0, HEOOXOTUMYIO IS
peleHs 3a/1a41 U/HIIM TIPOOIIEMBI
BIIQ/IETh aKTyaJIbHBIMU METOJAAMHU
paboThl B TPOPECCUOHAIBHON U
CMEXHBIX chepax

OLIEHUBATh PE3YJIbTAT U MOCIIEICTBH
CBOMX JICUCTBUI (CAMOCTOSITENILHO
WJTU C TIOMOIIBI0 HACTABHUKA)
3HAET:

aKTyaJbHBII MPO(ECCHOHATBHBIN 1
COLIMATILHBINA KOHTEKCT, B KOTOPOM
MPUXOJAUTCS PabOTATh U KHUTh
CTPYKTypa IUTaHa JJi pelIeHus
3aJ1a4, aJTOPUTMBI BBITTOJTHEHUST
paboT B mpodeccruoHanbHON U
CMEXHBIX 00J1aCTAX

OCHOBHBIE HCTOYHUKU WUH(POPMAITUU U
pecypchl Ui petieHus 3a1a4 u/uim
npo06sieM B mpodeccnoHaIbHOM H/HIN
COIIMAIbHOM KOHTEKCTE

METOJIbI pabOTHI B
npo¢eCCUOHATHPHOU U CMEKHBIX
cdepax

MOPSIIOK OIIEHKU PE3yJIbTAaTOB
pelieHus 3a1a4 npodeccuoHaIbHON
JeSITeTbHOCTH

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIUU
uH(pOpMaluu U
WH(OPMAIIMOHHBIE TEXHOIOTUU
JUTSI BHITIOJTHEHUS 3a7a4
npohecCHOHATBLHOM
JeSITeIbHOCTH

YMEET:

OTIPENIeNATh 3aa49M [T TOUCKa
nH(OpMaINH, INIAHUPOBATH MPOLIECC
TOMCKa, BHIOUPATh HEOOXOIUMBIS
UCTOYHUKH MH(POPMALIUU
BBIJIENIATh Han0oJiee 3HaYMMOE B
nepeyHe uHpopmaluu,
CTPYKTYPHUPOBATh MOJIy4aeMyIO
uHpopmanuio, oHGopMIITh
pe3yJIbTaThl TOUCKA

OLIEHUBATh MPAKTUYECKYIO
3HaYMMOCTb PE3YJIbTaTOB ITOKCKA
PUMEHSTh CPEJICTBA

14




WHGOPMAIIMOHHBIX TEXHOJIOTHIA 15
peteHs MpohecCHOHABHBIX 3a/1a4
UCII0JIb30BAaTh COBPEMEHHOE
porpaMMHOE 00eCIieueHUE B
npodeccrnoHaABHOMN e TEIBHOCTH
WCIIOJIb30BATh Pa3IMYHbIC IIUPPOBHIC
CpEICTBA JJIsl PEIICHUS
poeCCHOHATTLHBIX 3314

3HAET:

HOMEHKJIATypa HHPOPMAITUOHHBIX
HUCTOYHHUKOB, IPUMCHSIEMBIX B
poheCCHOHAIILHOMN JIeATEIbHOCTH
[IPUEMbI CTPYKTYPHPOBAHUS
nHpopmauu

dbopmat oopmiteHUs Pe3yTbTATOB
MOKMCKa HHPOPMALIUN

COBPEMEHHBIE CPEIICTBA U YCTPOICTBA
nHbOPMATHU3ALINH, TOPATOK UX
MIPUMCHECHHSI

MpOrpaMMHOE 00eCIIeueHUE B
poheCCHOHAIILHOM JICATEIIbHOCTH, B
TOM 4YHciie U(POBBIE CpeICTBA
TICUXOJIOTUIECKUE OCHOBBI
JeSITEJIbHOCTH KOJJICKTHBA

OK 05. Ocy1iecTBisiTh YCTHYIO
Y TUCHbMEHHYI0 KOMMYHHKAITHIO
Ha rOCyIapCTBEHHOM SI3bIKE
Poccniickoi denepannu ¢
y4eTOM 0COOeHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTCKCTa

YMEET:

IPaMOTHO U3JIaraTh CBOM MBICIU U
0pOpMIIATH TOKYMEHTHI 110
npodeccnoHanbHOM TeMaTHKEe Ha
TOCy/IapCTBEHHOM SI3BIKE
MIPOSBIISATH TOJIEPAHTHOCTH B pabouem
KOJIJICKTHBE

3HAET:

npaBmiia 0OPMIIEHHS JOKYMEHTOB
MpaBJIa TOCTPOCHUS YCTHBIX
COOOIICHUH

0COOCHHOCTH COITMAIIEHOTO B
KYJbTYPHOTO KOHTEKCTa
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JUCT PETUCTPAIIMU UBMEHEHUI

Jlara,
HOMeEp
No MPOTOKOJIA
ILIL Conepxkanue n3MeHeHUs! 3acelaHuA
Kagenpsi,
NOANNUCH
3aB.Kadeapou
1 2 3
1
2
3
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