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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

MMPO®ECCHUOHAJIBHOI'O MOAYJIA

«IIM.01 Pa3paboTka koaa aJisi 00y4eHUs UCKYCCTBEHHOI0 MHTEJJIEKTa

1.1. Heap 1 MecTO Npo(hecCHOHAIBLHOI0 MOAYJISI B CTPYKTYype 00pa3oBaTe/ibHOMH
NPOrpaMMmblI

Lenp wmomyns:

HCKYCCTBECHHOI'O MHTCIIJIICKTA.

[Ipodeccuonanbublii MOy

IPOrPaMMBI.

OCBOCHUEC BHJa ACATCIBbHOCTH

BKJIIIOUEH B

00s13aTeNbHYI0  YacTb

«Pa3paboTka Koja Ui OOydYeHHUs

1.2. Ilnanupyemble pe3yJabTaThbl 0CBOeHHsI NPOGeCcCHOHAIBHOTO MOTYJIS

Pesynbrathl OCBOEGHHS TPOPECCHOHATBHOTO MOJYJISl COOTHOCATCS C IJIAHUPYEMBIMHU

pe3ynbTaTaMu 00pa3oBaTeNbHON  MPOTPaMMBL,

OCBOCHHA

KoMIeTeHIMH BoimyckHuKa (1. 4.3 OIIOII).
B pe3ynbrare ocBoeHuUs MPO(HECCHOHAIBHOTO MOTYJISl 00 yJarOIIUIACs TOJDKEH:

npeacCTaBJICHHbBIMH B

Koa OK, YMmerh 3HaTh Baagers HaBbIKAMHU

K

OK 01 pacno3HaBaTh 3a1ady W/WIM | CTPYKTypa IUIaHa JUIs
npoOiiemMy B peLICHUs 33124, AT OPUTMbI
po(heCCUOHATBHOM H/HITH BBITOJIHEHUS PaldoOT B
COITMAIEHOM KOHTEKCTE, npodeccrnoHaNbHON U
AQHAINM3UPOBATH U BBIIEIATH | CMEYKHBIX 00IaCTIX
e€ cocTaBHBIE YaCTH MeTOABI paboThI B
OTIPEAEIATH ITAIBI PEIICHUs. | MPO(ECCHOHAIBEHOMN 1
3a7a4M, COCTAaBIATh TUIaH CMEXHBIX cepax
JICHCTBHUS, PEAIN30BbIBATH NOPSAIOK OLIEHKU
COCTaBJICHHBIH TLIaH, PEe3yJIbTaTOB peIlIeHHs 3a1a4
OIIPEACIATh HEOOXOAUMBIE npodeccnoHaIbHOM
pecypcesl JIESITETIbHOCTH
BJIAACTHb aKTyaJIbHBIMU
MeToJaMu paboTHI B
npodeccnoHabHOM 1
CMEXHBIX chepax

OK 02 MIPUMEHSTH CPEICTBA COBpPEMEHHBIE CPECTBA U
MH()OPMALTMOHHBIX yCcTpoicTBa
TEXHOJIOTHH JUTS PEIICHHS nH(opMaTU3anH, TOPSIOK
po(heCCUOHAJIBHBIX 33/1a HUX IPUMEHEHUS U
UCIIOJIb30BaTh COBPEMEHHOE | MPOrpaMMHOE oOecrieueHne
nporpamMMHoe o0ecriedeHre | B IpodeccHoHaTbHOM
B PO eCCHOHATBHON JIeSTeIIbHOCTH, B TOM YHCIIC
JIEATEIbHOCTH un(poBbIe CpeCcTBa
UCIIOJIb30BaTh Pa3INYHbIC
UQPOBBIE CPeICTBA JIIIS
peueHust
npodeccuoHaIbHBIX 3324

OK 03 OIIPEACIATh aKTyaIbHOCTh COZIep)KaHUE aKTyaJbHOU

HOPMAaTHBHO-IIPaBOBOU
JIOKYMEHTAIIH B
npohecCHOHANBHOMN
JIeSITeIbHOCTH

MIPUMEHSATH COBPEMEHHYIO
Hay4YHYIO

HOPMAaTHBHO-IIPABOBOU
JIOKYMEHTAaIIH
COBpEMEHHas Hay4Has "
npodeccuoHa bHas
TE€PMHUHOJIOTUS
BO3MO>KHBIE TPAEKTOPHH

o0pa3oBaTelbHOMI

MaTpune




npodecCHOHANBHYIO
TEPMUHOJIOTHIO
OTIPEJICIIATH U BBICTPAUBATh
TPaeKTOPUH
npo¢ecCHOHANTBEHOTO
pasBUTHUSA U
caMo00pa3oBaHUS
HaXOJUTh WHTEPECHBIC
MPOCKTHBIE UIEH, TPAMOTHO
ux popmymnupoBats u
JOKYMEHTHUPOBATh
OLICHUBATh
JKU3HECTTOCOOHOCTH
MPOEKTHOU UJIEH,
COCTaBJISITh IJIaH MPOEKTA

poecCuoHaIbHOTO
Pa3BUTHSA U
caMmoo0pa3oBaHUs
OCHOBHBIC JTAIThI
pa3paboTKu U peau3aun
MPOEKTA

OK 04 OpraHU30BHIBATH PabOTY MICHUXOJIOTHYECKIE OCHOBBI
KOJUIEKTHBA ¥ KOMaH[bI JeSITeTbHOCTH KOJUIEKTHBA
B3aMMOJICHCTBOBATH C MICUXOJIOTHYECKHE
KOJUICTaMH, PYKOBOJCTBOM, 0COOEHHOCTH JIMYHOCTU
KJIMEHTaMH B XOJIe
npoeccrnoHaTBEHOM
JIeSTEeNbHOCTH

OK 05 IPaMOTHO M3JIaraTb CBOH npaBuia opopmIICHUS
MBICTTH ¥ O)OPMIIATH JIOKYMEHTOB
JIOKYMEHTBI TIO MpaBUiIa IOCTPOCHUS
npoheCcCUOHATBHON YCTHBIX COOOIIECHHI
TeMaTHKe Ha 0COOCHHOCTH COIMATBHOTO H
TOCY/IapCTBEHHOM SI3bIKE KYJIBTYPHOTO KOHTEKCTA
MPOSIBIISITH TOJIEPAHTHOCTH B
paboueM KOJJICKTUBE

OK 06 JIEMOHCTPUPOBATh TpPaAULIMOHHBIX
OCO3HaHHOE TTOBE/ICHUE 00II1eYenoBeYeCcKIX
OTMCHIBATH 3HAYMMOCTD LEHHOCTEH, B TOM YHUCIIE C
CBOEH CIeUabHOCTH Y4eTOM TapMOHH3AIHN

MEXHAIIMOHAEHBIX
MEXPETUTHO3HBIX
OTHOIIEHUH
3HAYUMOCTh
npodeccuoHaIbHON
JEeSITETBHOCTH TI0
CHEIMATLHOCTH

OK 07 cO0JIFO1aTh HOPMBI MpaBujIa SKOJIOTMYECKON
IKOJIOTHYECKOH 0€3011aCHOCTH TIPH BeJICHUH
0e30macHOCTH npodeccHoHaANLHON
OTIpEICIISATH HAIIPABJICHUS JeSTeILHOCTH
pecypcocOepekeHus B OCHOBHBIE PECYPCHI,
pamKax nmpo(eCCUOHAIBHON | 3a/IeliCTBOBaHHbBIC B
JeSITeIbHOCTH 110 npodeccnoHaNbHON
CHENHATBHOCTH JeSITENIbHOCTH
OpraHU30BHIBATH MyTH 00ecrieueHusI
npodecCHOHAIBHYIO pecypcocOepeskeHus
JESITeIbHOCT C MPUHLUITEI OEPEXITUBOTO
COOJIIO/ICHHEM TIPHHITUIIOB MIPOU3BO/ICTBA
OEepEKITUBOTO TIPON3BOJICTBA

OK 08 MIPUMEHSAThH PAllMOHAIIbHBIC yc0BuUs MpohecCHOHATBHOM

IIPUEMbI IBUTaTCJIbHBIX

ACATCIIBHOCTHU Y 30HBI PUCKaA




GyHKIMI B

(hM3UYECKOTO 3IOPOBBS IS

po¢eCcCHOHABHON CIICINATIBHOCTU
JeATEeNbHOCTH cpeacTBa NPOQHUIAKTUKI
TOJIB30BAThCS CPEICTBAMH HepEHAIPSIKCHUS
npOpUIAKTHKH
HepEHANPSIKCHUS,
XapaKTEePHBIMHU JUIS JAHHOM
CIICIIMAIBHOCTH
OK 09 MOHUMATh OOIIUI CMBICI IpaBWIa OCTPOCHUS -
9YETKO NMPOU3HECEHHBIX HPOCTHIX U CIIOKHBIX
BBICKa3bIBaHUM Ha MpeITIOKEHU N Ha
U3BECTHBIC TEMBI npo(heCcCHOHAIBHBIC TEMBI
(mpoeccronanbHBIC U OCHOBHBIC
OBITOBBIE), TOHUMATH TEKCTHI | OOMIEYHOTPEOUTENbHBIC
Ha 0a30BbIC raroiisl (ObITOBas U
po¢eCcCHOHANIBHBIC TEMBI npogeccroHanbHast
y4acTBOBAaTh B JUAJIOTAX HA | JIGKCHKA)
3HaKOMbIe O0IIHe U JIEKCUYECKUI MUHUMYM,
po(heCCUOHAIBHBIC TEMBI OTHOCSIIMHCA K OMCAHUIO
CTPOUTH IPOCTHIE HpEeIMETOB, CPEICTB U
BBICKA3bIBaHUS O ceOe U 0 HPOIECCOB
cBoeli mpodeccrHoHaIbHOI npodeccuoHaANEHON
JACATCIIbHOCTHU ACATCIIBbHOCTU
KpaTKO 0OOCHOBEIBATh U 0COOCHHOCTH
00BACHATH CBOU HeﬁCTBI/IH MMPOU3HOUICHUA
(Texy1iue U IIaHupyemblie) IIpaBUjia YTEHUS TEKCTOB
MHCATh MPOCTHIE CBSA3HbIC npoecCHOHATBHON
COOOIIEeHNs Ha 3HAKOMBIE HaIPaBICHHOCTH
I UHTEPECYIOLINE
po(heCCHOHAIIBHBIC TEMBI
IIK 1.1 AHanu3upoBaTh OcHOBHbIE METOBI U Pa3pabotku,
TEXHUYECKUE 3a1aHUS U MOAXOMBI K IIOCTPOCHUIO ONTUMU3ALNU U
BBISIBJISITH TPEOOBaHUS K QJITOPUTMOB (KaJHbIE TECTUPOBAHUS
alIropuTMam. aJITOPUTMBI, anroputmos misa M-
IIpuMeHATh METOBI JUHAMHAYECKOE IIporpamm.
aJIrOPUTMU3ALMHY IS [IpOrpaMMHUpPOBaHHUE, Hcnons3oBanus
pemenus 3axa4d PEKYpPCUBHBIE MTOAXO/bI). O6ubamoTeK u
[IPOrpaMMUPOBAHUS. [Tpununs! >pPEeKTUBHON | HTHCTPYMEHTOB JUIS
Pa3pabaTsiBath 00pabOTKH JaHHBIX. paboTHI ¢ AITOPUTMAMH U
ONTUMAaJIbHBIEC aITOPUTMBI | SI3BIKK nanubiMu (Pandas,
JUTSL pEUIeHNUs 3a1a4 B MIpOrpaMMHPOBAHUS, NumPy, Scikit-learn).
obmactu UN. IIpUMEHSAEMBIE IS [IpuMeHeHus CTpyKTYp
pa3paboTKu alropuTMOB JaHHBIX (IepeBbs, rpadsl,
(Python, C#, Java). CIIUCKH) TSl peanu3aun
AJITOPUTMOB.
IIK 1.2 PeanusoBeiBaTh [IpuHLUIIBL MOYJIBHOTO PazpaboTku MOYIBHBIX

MpOrpaMMHBIE MOJTYJIA Ha
OCHOBe TpeOOBaHUI
TEXHUYECKOI0 3aJaHus.
ITucaTh YuCTHIH,
MMOHSTHBIA 1
MO//IePKUBAEMBIN KOJI.
Hcmons30BaTh
CTaHJapTHBIE OMOIMOTEKN

MPOTpPaMMHPOBAHUSI.
S3b1KH
MIPOTPaMMHPOBAHUS JITIS
pa3paboTKu MoysIen
(Python, C#, Java).
CranpapTtHble
(bpeiiMBopKkH U
O6uOIMOTEKH 1151 pabOTHI C

NH-cuctem,
COOTBETCTBYIOIINX
TpeOOBaHUSIM
MPOU3BOAUTENBHOCTU U
0€301acHOCTH.
Brenpenus
paspaboranasix MU-
MOJYJI€H B KOMIIJIEKCHbBIE




1 (hpeMBOPKH ISt
YCKOpEHUs pa3padOTKH.

WU (TensorFlow,
PyTorch, Keras).

MIPOTPaMMHBIE CUCTEMBI.
OnruMusanuy Koaa u
paboThl ¢ mHTEpdEiicamu
JIISL B3aUMOOCHCTBUS
MEXIY MOIYJISIMH.

IIK 1.3 OdopmitaTs K011 B OCHOBHBIE IPUHLUIIBI Odopmitenus,
COOTBETCTBUHU C gucroro koza (Clean JOKYMEHTHPOBaHUS U
npuHATEIMU cTanaapTamu | Code). CTPYKTYpUPOBAaHHS KOJa
U TpeOOBaHUAMHU. CranpapThl ¥ IPAKTUKU JUIs IOCTIEe Ty OLeH
JIOKyMEeHTUPOBAThH JTOKYMEHTUPOBAHHS HOJ/ICPIKKH.
pa3paboTaHHBIH IIPOrpaMMHOTO Hcnonb3oBanus
IPOTPaMMHBIH KOJ. o0ecreyeHusl. UHCTPYMEHTOB
[TpumensTs cornamenus o | MHCTpyMeHTHI 1 CTaTUYECKOI'0 aHaIMu3a
HaMMEHOBAHMAX aBTOMATHUYECKOU KO/1a JIJIs BBISIBJICHUS
HNEpEeMEHHBIX, QYHKIUN U | IPOBEPKU KayecTBa KoJa | OMIMOOK U yIy4IICHHS
kiaaccoB (Hanpumep, PEP8 | (mampumep, PyLint, Ka4yecTBa.

s Python). ESLint). PaboThI ¢ cucTeMaMu
JOKYMEHTHPOBAHUS KOJa
(manpumep, Doxygen,
Sphinx).

IIK 1.4 Paborats ¢ cucremamu [IpunHnuns! paboThl VYrpasneHus MpoeKTaMu ¢
KOHTPOJIS BEpCHil 1 pacrpeeneHHbIX CUCTeM | ucrnonb3oBaHueM Git mis
yIpaBJIeHUS IPOEKTAMHU KOHTPOJISL BEpCHil. OpraHu3ali KOMaHIHON
(Git, GitLab). OCHOBHbBIEC KOMaH/IbI 1 paboTHI.
OpraHu3oBbIBaTh onepauuu B Git (commit, | Paspemenuns KoHQIUKTOB
COBMECTHYIO PaboTy HaJl pull, push, merge). IIPH CIUSHUY BETOK U
IPOEKTOM Yepe3 BETKU Mertoab! pa3peuieHus ucrnonb3oBanus pull
pa3pabOTKU U CIUSHUE KOH(JIUKTOB B XOJI€ request s
U3MEHEeHHUH. IpyMIoBoOi pa3paboTKH. peLieH3UPOBaHUs KoJa.
Pa3pemars KOHQIUKTHI Hacrpoiiku npoueccos
MIPU CIUSIHUM KOJA. CIl/CD mnsa

aBTOMATHYECKOTO
TECTUPOBAHUS U
pa3BepTHIBaHUS KOJA.

IIK' 1.5 Hcnonb3oBath [IpuHiMnIs! paboThI OTnagku mporpaMMHBIX
UHCTPYMEHTBHI JUIs OTJIaTYUKOB U MoJyJen ¢
OTJAJIKA TPOTPAMMHOTO JIOTHPOBAHUS. UCTIOJIb30BaHUEM
KOJa. CriocoObl BBISIBIEHUS HOLIaroBOM MPOBEPKHU.
WnentudunupoBars u omuOOK B Mporpamme [TpumeHeHHst METOZI0B
UCTIPABJIATH OITHNOKH B (oTnmaaka rmo maram, JIOTHPOBAHUS U
porpaMMe. TOYKU OCTaHOBA). npopHIMpPOBAHUS
[TpuMeHSITh METOIBI WucTpymMeHTsI 171t MTPOU3BOIUTEIIEHOCTH.
JIOTUPOBAHUS JJIS aHAIM3a | OTJIaJKU Koja (Hampumep, | Mcronb3oBanus
BBITTOJIHEHHS ITPOTPAMM. PyCharm, Visual Studio CTEIMATBHBIX CPEJICTB /IS

Debugger). OTIIAJIKU MHOTOITIOTOYHBIX
MPOTpamMM.
IIK 1.6 [IpoBoNTh pazmuyHbIe [IpuHnune! TectupoBanus | HanmcaHus FOHUT-TECTOB

BUJIbI TECTUPOBAHUS
(FOHUT-TECTUPOBAHUE,
UHTETPalliOHHOE
TECTUPOBAHUE).

MIPOTrPAMMHOTO
obecrieueHus.

MeTo/IbI ¥ TIOJIXOJTBI K
Harncanuo Tectos (Test-

JUISL IPOBEPOK OTAETBHBIX
GyHKIMN 1 MOAyIEH.
Coznanus
ABTOMATHU3HPOBAHHBIX




Pa3pabartbeiBaTh TeCTOBBIE
CIICHApHH ISl IPOBEPKU
KOPPEKTHOCTH pabOThI
IIPOrpaMMHBIX MOJYJIEH.

Driven Development,
Behavior-Driven
Development).
HNHctpymenTsl s

TECTOB IS
I/IHTeraI_[I/IOHHBIX
IIPOBEPOK.
Pa6ortsl ¢ CI/CD

ABTOMaTH3UPOBATH TECTHUPOBAHUS nairuiaiinaMmu ass
TECTUPOBAHUE MIPOrPaMMHOTI0 KOJIa aBTOMATHU3ALNHI
IPOrPaMMHOTO (PyTest, JUnit, Selenium). | tectupoBaHus.
o0ecreyeHus.

K 1.7 Onpenenars kputuueckue | OCHOBBI TECT-AU3aliHa U [IpoexkTupoBaHus

CIICHapHH PabOTHI
CHCTEMBI, KOTOPBIC
HE00X0IUMO
POTECTUPOBATD.
PazpabarbiBath
MOIIIArOBBIE TECTOBBIC
CIICHapHH Ha OCHOBE
TpeOOBaHUIA.

OneHuBaTh NOKPHITHE
TECTOB M UX COOTBETCTBUE
TEXHUYECKOMY 3aJaHUIO.

METOBI pa3pabOTKH
TECTOBBIX CLIEHApUEB.
[TpuHIUIIBL
IIPOEKTUPOBAHUS
CLICHapueB JJIs
(GYHKIMOHATIBHOTO U
He(PYHKIMOHATBHOTO
TECTUPOBAHMUSL.
Meroasl cocTaBieHUs
TECT-KEHCOB ISl pa3HbIX
TUIIOB TECTUPOBAHUS.

TECTOBBIX CLICHAPUEB,
BKJIFOYAs TIOTPaHUYHBIC U
HEraTUBHBIC CLICHAPUH.
Hcnons3oBanus
11a0JIOHOB UIST HAIIMCAHUS
TECT-KEHCOB.
ABTOMAaTH3aIMU CO3JaHUS
Y BBIIIOJIHEHMS TECTOBBIX
CIICHAPHEB.




2. CTPYKTYPA U COAEPKAHUE ITPO®PECCUOHAJIBHOI'O MOJAYJIA

2.1. TpynoeMKoOCTb OCBOCHHUSI MOAYJISI

HaumeHOBaHUE COCTABHBIX YacTeil MOXYJIst

O0BeM B yacax

B 1.4. B popme nmpaxr.

NOATOTOBKHU
YueOHbIe 3aHIATUS 508 254
CamocrosiTenpHas padbora 96 -
ITpakTuka, B T.4.: 252 252
yaeOHast 72 72
POM3BOJICTBEHHAS 180 180
[TpomexyTouHas arrectanus 36 36
Bcero 892 542
2.2. CTpykTypa npoheccuoHaILHOT0 MOYJIsl
IIpo
BrT.u. B Kypco Cau vue | ®
ocT oc
¢dopme | OOyueH Bast OHa
HanmeHoBaHus paszaenos Bcero, | mpaktu He 1o VYuebuble | paboT oAre s e
Kox OK, TIK . JIbH HHa
npo¢ecCHOHATTBHOTO MOIYIIS gac. yeckoit | MK, B 3aHATHA a as mnpa ;
MOATOT T.4.: (npoe KTH
OBKH KT) pac Ka fpa
ora KTH
Ka
1 2 3 4 5 6 7 8 9 10
OK 01, OK 02, Pasnen 1. Paspabotka 206 84 206 168 - 32
OK 03, OK 04 IIPOTPaMMHBIX MOZyJIeH B
TIK 1.1, TIK 1.2, CHCTEMax UCKYCCTBEHHOTO
TIK 1.3, 11K 1.4 HMHTEJUIeKTa
OK 01, OK 02, Paznen 2. Pazpabotka 206 84 206 168 - 32
OK 03, OK 04 MOOWIIBHBIX TPHIIOKEHUH ¢
MK 1.1, TIK 1.2, MO IIEPKKOM
MK 1.3, 11K 1.4 HCKYCCTBEHHOI'0 MHTEJIJIEKTA
OK 01, OK 02, Paznen 3. TectupoBanue 216 86 216 172 - 32
OK 03, OK 04 MPOTPaMMHBIX MOJTyJIeH
TIK 1.5, TIK 1.6,
K 1.7
OK 01 - OK 09 YdeOHast MpaKkTHKA 72 72 72
MK 1.1, TIK 1.2,
MK 1.3, TIK 1.4,
IK 1.5, TIK 1.6,
MK 1.7
OK 01 - OK 09 TIpown3BoaCcTBEeHHAS IPAKTHKA 180 180 180
MK 1.1,TIK 1.2,
TIK 1.3, TIK 1.4,
IK 1.5, TIK 1.6,
MK 1.7
[IpoMexyTOUHas aATTeCTALUS 36 36
Bcezo: 892 542 508 - 96 72 180




2.3. Conep:xanne npodeccHOHAIBLHOT0 MOTYJISA

Oo0beM, akag. 4/ B Koasl
TOM YHCJIe KOMIeTeHIUii,
HaunmenoBaHue pasjeiioB u B (popme . (bopmuposatmio
Tem Copep:xkanue y4eOHOro MaTepHaJia, NPAKTHYECKHX M JIA00PATOPHBIX 3aHATHSA NPaKTHYeCcKOoii KOTOPbIX
MOJATOTOBKH, crnoco0cTByeT
aKaa. 4 3J1eMeHT
MPOrpaMMbl
MJIK 01.01. Pa3pabdoTka nporpaMMHBIX MOIYJIeil B CHCTeMaX HCKYCCTBEHHOT0 HHTEJUIEKTA 206/90
Paznen 1. UckyccTBeHHBIH MHTEIEKT M AHAJIN3 JAHHBIX 56/24
Tema 1.1. Beeacnue B Conep:xanue 24 OK 01, OK 02,
WCKYCCTBCHHBIN MHTSIUICKT 1 | VcTOopus U 3Boonus UCKyccTBeHHOro unTeiekrta (UN). 12 OK 03, OK 04
€ro HaIlpaBJICHUS OcHoBHbIe HampasieHus: I : MammaAOE 00y4eHne, rry0okoe o0y4ueHne, HeHpOHHbIE CEeTH. IIK 1.1, IIK 1.2,
[Mpumeps yenemnoro npumenenus MU B peanbHbIX 3a1a4ax: pacro3HaBaHHe H300pakeHuil, K 1.3,1IK 1.4
00paboTKa eCTECTBEHHOTO SI3bIKa, CUCTEMBI PEKOMEHAAIUH.
OTHUYECKHE BOIIPOCHI U BBI30BBI, CBs3aHHbIE ¢ pa3BuTueM M.
B ToM uncsie mpakTHYECKHX M J1a00PATOPHBIX 3aHATHH 12
1. Amnanu3 npuMepoB yCIIENIHBIX penieHni Ha ocHoBe M.
2. Coznanue 6azoBoii mogenu MU mis kinaccuukanyy TaHHBIX.
B ToM uncie camocToATeAbHAA padoTa 00yYaronUXCs 4
Tema 1.2. Metogst coopa u Conep:xanue 24 OK 01, OK 02,
npe00paboTKH JaHHbIX Baxxnocth kauecTBa qaHubix 11 M-monenei. 12 HCI)<K1013 > 1%}5 ? 2
Mertoabl cOopa naHHBIX: BeO-ckpanuHr, API, 6a3bl 1aHHBIX. K 1' 3’ K 1‘ 4’
Mertoas! npenoOpabOTKH AaHHBIX: OUUCTKA JAHHBIX, HOPMAIHU3aLHsl, KOAUPOBaHHUE = ‘
KaTeropuajibHbIX JaHHBIX, pa0d0Ta C MPOIYCKaMHU U BEIOpOCaMHU.
IToaroroBka gaHHBIX 11t 00ydeHust moaeneit M.
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHI 12
3. COop JaHHBIX C UCIOJb30BaHUEM BeO-ckpanuura u API.
4. TlpenoOpaboTka JaHHBIX JJISI MAIIMHHOTO OOYYEHUS: OUYMCTKA, HOPMAJIH3aIlus,
KOAMPOBaHMUE.
B ToM uncie camocTosiTesIbHASA padoTa 00y4arOIINXCs 4
Pasnes 2. AnroputmMbl M1 MAIINHHOE 00y4eHHe 144/60

10




Tema 1.3. OcHOBEI
QITOPUTMOB MAIIMHHOTO
o0ydeHms

Conep:xanue

24

Buner o6ydenus: o0ydeHme ¢ yuutenem, ooydenre 6e3 yauTens, o0ydeHne ¢ MOIKPETUICHUEM.

OCHOBHBIC aNTOPUTMBI MAIIIMHHOTO OOYYCHUS: JIMHESHHAS PErpecCHsl, JOrHCTUICCKAsT
perpeccus, meton ommkaiimux coceneit (KNN), mepeBbs pelenuii, METOI OITOPHBIX BEKTOPOB
(SVM).

Knacrepuzarus: K-means, armoMepaTHBHAS KIaCTepU3aIvs.

12

B ToM ymciie npakTHYeCKUX M 1a00pPATOPHBIX 3aHATHH

12

5. Peanuzanus TMHEWHOW perpeccuy Ha peaibHbIX JaHHBIX.
6. IlpumeHeHHe KiIacTepu3alMy AJsl CETMEHTALIMH TAHHBIX.

B Tom unciie camocTosiTeIbHAS pad0oTa 00y4A0IINXCSH

OK 01, OK 02,
OK 03, OK 04
K 1.1, IIK 1.2,
K 1.3,1IK 1.4

Tema 1.4. Onenka kauecTBa
MOZEJIEH U yITy4dllICHUE
JITOPUTMOB

Conep:xanue

24

MeTo/1pI OIICHKH KauecTBa MOJIEJICH: TOYHOCTD, OJIHOTa, F-Mepa, ROC-kpugsie.

Banunanus moaeneit: Kpocc-Banuaanus, pa3aeiieHue JaHHBIX Ha TPEHUPOBOYHBIC U TECTOBBIE.

Perynspuzanus moneneii: L1 u L2-perynspuzarusi.
OnTuMu3anys runepnapaMeTpoB MOJEIeH.

12

B ToMm uncae NPaKTUY€CKUX U naﬁopaTopHux 3aHATHI

12

7. Ornenka kauecTBa Mojienu ¢ ucronb3oBanueM ROC-kpuBoit u F-mepsr.
8. Hacrtpoiika runepnapameTpoB Mojenu ¢ ucronbzoBanueM GridSearchCV.

B Tom unciie camocTosiTeIbHAS padoTa 00y4AIINXCSH

OK 01, OK 02,
OK 03, OK 04
MK 1.1, TIK 1.2,
TK 1.3, TIK 1.4

Tema 1.5. I'myGokoe oOyueHwe
Y HEHPOHHBIE CETH

Copepxanne

36

Beenenue B riryOokoe 00yueHHe U HEHPOHHBIE CETH.

ApPXUTEKTYpBI HEHPOHHBIX CETel: MHOTOCIOWHEIE repuentpoHsl (MLP), cBeprounbie
ueiiponnsie cet (CNN), pexyppenTabie HeliponHbie ceti (RNN).

[Iponeccrr 00y4deHnst HEHPOHHBIX ceTel: 00paTHOE paclpoCTpaHEHUE OIUOKH,
CTOXaCTHYECKHI TPalueHTHBIH cITycK, pyHkuun aktuBauuu (ReLU, curmonnanbhas).
[IpuMeHeHre HEMPOHHBIX CeTel B 3ajadax KiacCH(pHUKaIMK, Paclio3HaBaHUS 00pa3oB U
aHaJM3a BPEMEHHBIX PSIJIOB.

18

B ToM 4mciie npakTHYECKUX M 1a00pPATOPHBIX 3aHATHH

18

9. Peammzanus mHOTOCIHOMHOTO Nepuentpona (MLP) s 3axaun kinaccupukamnmm.
10. Cozganue cBepTOUHON HEWPOHHOM CETH AJIsl paclo3HaBaHUs H300paKEHHH.
11. Peanuzanusi peKyppeHTHOW HEMPOHHOM CETH IS aHAIN3a BPEMEHHBIX PAJIOB.

OK 01, OK 02,
OK 03, OK 04
K 1.1, IIK 1.2,
K 1.3,1IK 1.4
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B ToM uncie camocTosiTebHAsA padoTa 00y4yarOIIuXcst 6
Tema 1.6. [IpoekTupoBaHue Conepxanne 36 OK 01, OK 02,
HNH-cucrem - OK 03, OK 04
[TpuHIHUITEI TPOSKTUPOBAHUS apXUTEKTYpbl MM-cuctem: MOy IbHOCTh, MaCIITAOUPYEMOCTb, 18 K 1.1 TIK 1.2
3¢} HEKTHBHOCTS. 1K 1.3, TIK 1.4’
Buenpenue U B peasibHbIe MPOEKTHI.
Konreiinepuszanus MH-cuctem ¢ momornipio Docker u Kubernetes.
Ob6ecneuenne O6ezomacHocTH U HagexHocTn M -cucrem.
B ToM uncsie mpakTHUYECKUX U J1a00PATOPHBIX 3aHATHH 18
12. IIpoekTupoBanue apxuTekTypsl MU-cucTeMbl ¢ y4eTOM MOIYIBHOCTH H
MacCIITa0NPyEeMOCTH.
13. Konreitnepuzanus U-monenu ¢ ncrions3oBanuem Docker.
14. PassepteiBanue MH-cuctemsl B Kubernetes.
B Tom uucie camocTosiTeIbHAS PadoTa 00y4AI0IIUXCST 6
IIpoMe:kyTOouHas aTTrecTanus (KOMIIEKCHbIH IK3aMeH) 6
MJIK.01.02. Pa3padoTka MOOHJIBLHBIX MPUJIOKEHUH C MOITEPKKOH HCKYCCTBEHHOT0 HHTEJJIEKTA
Paznen 1. OcHOBbI MOOWJILHOI Pa3padoTKu 148/62
Tema 2.1. [TnaTdopmsl U Conepxanne 40 OK 01, OK 02,
HMHCTPYMEHTBI MOOMIIbHOM Beesienre B MoOHIBHYI0 paszpadotky: Android u iOS. 20 OK 03, OK 04
pa3paboTKu VYcranoBka u Hactpoiika Android Studio, cosnanue nepsoro Android-npunoskeHus. IIK 1.1, IIK 1.2,
OcHuoBsl paboTs! ¢ Kotlin u Java mist paspaboTky MOOMIBHBIX TPHIIOKEHHH. MK 1.3, 1IK 1.4
B ToM yHc/Ie MPaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA 20
1. Cozganue nepBoro Android-npunoxxeHust ¢ 6a30BbIMH HHTEpdeicamu.
2. PazpaboTka nonp30BaTeabcKoro nHTepderica s MOOMIBHOTO TTPHUIIOKEHHSL.
B ToMm uucie camocTosiTeIbHAA PadoTa 00y4aI0OIIHUXCS 8
Tema 2.2. Unterpanus UU B Conep:xanue 40 OK 01, OK 02,
MOOWIIBHBIE PUIIOKEHUS 7 : = OK 03, OK 04
crnionb3oBanue TensorFlow Lite nnst BerpanBanus mojeneit UM B MOOUITbHBIE TPUIOKECHUS. 20 K 1.1.TIK 1.2
[Ipumenenune npenoOydeHHbIx moneneir W s pacno3HaBaHus n300pakeHUH, TEKCTA U pedn K 1‘ 3’ IIK 1‘ 4’
Ha MOOWUJIBHBIX YCTPOHCTBAX. " ’
OnTuMu3anmsi MoJeeH s paboThl Ha MOOMIIBHBIX TUTaT(GopMax.
B ToM 4mciie npakTHYECKUX M 1a00pPATOPHBIX 3aHATHH 20

3. Buenpenue TensorFlow Lite momenu B Android-nipuoxenue.
4. Onrumusarys MU -monenu 1ist MOOMIBHOTO YCTPOHCTBA.
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B ToM unciie camocTosiTebHAA padoTa 00y4arONUXCs

Tema 2.3. PazpaboTka Conep:xxanue 44 OK 01, OK 02,
WHTEPAaKTUBHBIX MOOWIBHBIX B " : 6 = 57 OK 03, OK 04
VIV-prtoskenii HS&I/IMOI[CI/ICTBI/IC C IOJIb30BATENIEM:! pa:s.pa 0TKa HHTYUTUBHOTO HHTepeiica. TIK 1.1, TIK 1.2,
pumenenne MM B peanbHOM BpeMEHH: paclio3HaBaHHE PeuH, paboTa ¢ H300paKeHUAMHU. K 1.3 IK 1.4
B3auMoaeicTBUE C CEHCOPAMU YCTPOMCTBA JUIsl MOTYYEHUS JAHHBIX. e )
B ToM unc/ie NpaKTHYECKUX H J1a00PATOPHBIX 3AHSATHH 22
5. Pa3paboTka MOOMIIEHOTO MPUIIOKEHHS TS pAclio3HABaHUS N300paKeHHH.
6. BHeapeHue romocoBoro momMoniHuKa Ha ocHoBe M B MOOMIIBHOE IPUITOJKEHNE.
B Tom unciie camocTosiTeNIbHAS pa00Ta 00y4AKOIINXCSH 8
Paznen 2. TectupoBanue u pa3BepTbiBaHue MoOMIbHLIX MU -nipuioskennii 52/22
Tema 2.4. Pa3BepThiBaHUC U Conepxanne 44 OK 01, OK 02,
TECTHPOBaHHE MOOMITBHBIX Cucremsl koHTpoJst Bepeuid: Git, GitLab s ynpasienust npoekTom. 22 OK 03, OK 04
npunoxkenuit ¢ U ABTOMAaTH3aNNS TECTHPOBAHUS MOOMITBHBIX MPIIIOKEHHUH C UCTIONh30BaHHEM ESPresso u IIK 1.1, IIK 1.2,
Appium. MK 1.3,TIK 1.4
PasseprriBanue npunoxenwuii B Play Market u App Store.
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHII 22
7. ABromMaru3zaius TeCTHpOBaHUSA MOOMIbHOTO M -TipUsiokeHus ¢ UCTIOIb30BaHUEM
Espresso.
8. PasBepTriBaHne MOOMIBEHOTO TIprItokeHus B Play Market.
B Tom uucie camocTosiTeIbHAA PadoTa 00y4AI0OIIUXCS 8
IIpome:xyTounast aTrecTanus (KOMINIEKCHBIN 3K3aMeH) 6
MJK.01.03. TecrupoBaHue nporpaMMHbIX MOJYJIei
Paszpnen 1. Tectupoanne UM -moayieii u cucrem 216/86 OK 01, OK 02,
Tema 3.1. OcHOBBI Copep:xanue 56/28 OK 03, OK 04
tectuposanus UM-cucrem Bu/IbI TECTUPOBAHUS: IOHUT-TECTHI, HHTETPALMOHHBIE TECTBI, CHCTEMHOE TECTUPOBAHHE. 28 IIK 1.5, TIK 1.6,
Oco6ennoctn tectupoBanus U-monynei. K 1.7
Mertoabl oueHku kadectBa Mogeneit MM: tounocTs, nonnora, F-mepa, ROC-kpussble.
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA 28
1. Hanwcanue IOHUT-TECTOB JUIsI MOJICITH MAIIMHHOTO OOYUYCHHS.
2. OrmeHka kayecTBa HEHPOHHOM ceTH ¢ ucnoibzoBanuem ROC-kpuBoii.
B ToM uncie camocTosiTeIbHASA padoTa 00y4arOIINXCs 10
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Tema 3.2. ABToOMaTH3aLus Conepxanne 56/28 OK 01, OK 02,
tectupoBanus UM-cucrem OK 03, OK 04
Hcnonb30BaHue HHCTPYMEHTOB 7Sl aBTOMATH3aLUU TECTUPOBAHMUS. 28
N . . IIK 1.5, IIK 1.6,
Asromatuzaius TectoB B CI/CD naiinuaitnax ¢ ucnonab3oBanuem Jenkins u GitLab CI. K 1.7
TectupoBanrie MOOMIBHBIX M -TIprtoxeHu . ’
B ToM uHciIe IPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIA 28
3. MHurerpauus monenu U B BeO-ipuIoKeHHE.
4. TectupoBanue u ontumusanys Al-mpunoxeHns mocie HHTErPaIi.
B ToM umcie caMocTosiTeIbHASA padoTa 00ydaroIIuXCs 10
Tema 3.3. UnTerpanuonsoe Conep:xanue 60/30 OK 01, OK 02,
tectupoBanune M-cucrem o = OK 03, OK 04
pOBeleHNE UHTErPallMOHHBIX TecToB st MU -npunoxeHuii. 30 K 1.5. TIK 1.6
TectupoBanue B3aUMOACUCTBUS pa3IMUYHBIX MOAYJIEH B paMKaX €IUHOU CUCTEMBI. HI& 17 "
MOHUTOPUHT U PoGUINPOBaHKE TPOU3BoIUTeNbHOCTH M -cricTeMm. )
B ToM umciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH 30
5. Huterpannonnoe rectupoBanue MN-cucremsr ¢ momompto Selenium.
6. MonuTtopuHr npousBoautensHocTH MU-Momenu ¢ ucnonbp3oBanneM Prometheus
Grafana.
B ToMm uncie camocTosiTe/IbHAS PadoTa 00yYAKIINXCS 12
IIpome:xxyTouHnasi aTTecTanus (3K3aMeH) 12
Y4yeOHasi npakTHKa 72 OK 01 - OK 09
Buawpi pador: IIK 1.1, I1IK 1.2,
— COop u npero6paboTKa JaHHBIX U3 OTKPBITHIX HCTOYHUKOB JUIS 33734 MAIIMHHOTO 00yUYeHHS. IIK 1.3, TIK 1.4,
— Pa3paboTka npocThIX MPOrpaMMHBIX MOJIYJICH IS aHaJIM3a IaHHBIX ¢ HCIOoNb30BaHKeM Oubimortek Python (Pandas, K 1.5, IIK 1.6,
NumPy). K 1.7

— Pa3paboTka 6a30BBIX MOJIeNIel MAIIIMHHOTO O0YYeHUs (JIMHEWHAs perpeccus, IePeBO PElIeHHMIA) IS peaIbHbIX 3ajad.

— Busyanmzanus gaHHBIX U pe3ynnbTaTtoB padoTel Moaenelt MU ¢ ucnonb3oBannem Matplotlib.

— HWurerpanus nmpeao0ydeHHO# MOJIeTH MAIMHHOTO 00y4YeHHs B pocToe MOOMITbHOE npuiioxenue (Android Studio).
— PaspaboTka npoToTHna MOOMIBHOTO MpUiIokeHus ¢ anementamu MU (Hampumep, pacno3HaBaHne 0OBEKTOB).

— Hanucanue n oTnaaka IOHUT-TECTOB ISl TPOTPAMMHBIX MOAYJIeH, peann3oBaHHbIX B M -crcTemax.

— Pabora ¢ cucremamu KoHTpouIst Bepeuit (Git, GitHub) ms ynpasinenns npoekramu.

— Konureitnepusanus npocteix N-npunoxenuii ¢ nucronb3oBanuem Docker.

— Baeapenue u omnagka CI/CD nponeccoB uist aBTOMaTH3UPOBAHHOTO TECTHPOBAHHSI.
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[Ipou3BoacTBEeHHASI MPAKTHKA
Buasi pador:

C6op u 06paboTka O6ompIINX 00BEMOB JAHHBIX s 00y4deHust Moaeneii MU B peanbHBIX MTPOEKTax.

[IpoexTrpoBaHye U peanu3anrs MOAEIeH MAITUHHOTO U TITyOOKOro O0Y4YeHUs IS PELIeHUs TPOU3BOICTBEHHBIX 3a1a4
(mampumep, knaccuuKanys n300paKeHUH UM IPOTHO3UPOBAHKUE JAHHBIX).

Onrumu3zanus Moneneit MU 11t moBbIIeHUs TPON3BOANTEFHOCTH Ha PEATBHBIX 3a/1adax IPEIIPHATHA.

Pa3pabotka u BHeqpeHue cinokHbIX MU -nipunoskenuit 11t MOOMITBHBIX IUIaT(OpM ¢ rcnonb3oBanueM TensorFlow Lite nim
CoreML.

WuTerpanust pazpadoranusix M-momyneit B cymecTByromue HHGOPMAITHOHHBIE CUCTEMBI TIPEATIPHSITHS.

PaspaboTtka 1 myOaMKaIs MOOMIbHBIX TIPHIOKeHHH ¢ oanepskkoit MW s Android u i0S.

ABTOMaTH3aIMsI TECTUPOBAHMUS IPOTPAMMHBIX MIPOIYKTOB MPEANPHATH ¢ ucronb3oBanuem Jenkins u GitLab Cl.
[TpoBeneHye MHTETPAIIMOHHOTO TECTUPOBAHMS JUTS CIIOXKHBIX cucteM M 1 nx B3anMoJeHCTBHE C IPYTUMU MOTYIISIMH.
MoOHUTOPUHT NPOU3BOAUTENLHOCTH M -IpunoKeHnil B peasIbHbIX YCIOBUSX KCILTyaTalllu.

Pa3paboTka 1 BHeIpeHHE CUCTEM aBTOMATH3HPOBAHHOTO pa3BepThiBanus NN -nipusiokenuii ¢ ucnosip3oBanueM Docker u
Kubernetes.

180

OK 01 -OK 09
K 1.1, IIK 1.2,
K 1.3, IIK 1.4,
MK 1.5, IIK 1.6,
K 1.7

IIpoMe:kyTOUHAs1 aTTecTanus (3K3aMeH 110 MOAYJI0)

12

Bcero

892
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3. YCJIOBUS PEAJIM3ALIIMU TPOPECCUOHAJIBHOI'O MO YJIA

3.1. MaTepuajbHO-TEXHHYECKOE 0O0ecreueHne

Jlaboparopuss OpraHu3allid W TPHHIMIIOB TOCTPOCHUS WH(POPMAIMOHHBIX CHUCTEM,
JlaGopaTopusi BBIUMCITUTENBHOM TEXHUKH, AapPXUTEKTYphl IEPCOHAIBHOTO KOMIIBIOTEpA U
nepudepuiiHpix ycTpoiictB, Jlaboparopus mnporpamMmMHOro oOecrnedeHus U COMPOBOXKICHUS
KOMIIBIOTEpPHBIX cucteM, Jlaboparopus paszpaboTku BeO-npuiokeHui, Macrepckas «Crynus
pa3paboTKu au3aiiHa BeO-mpuiiokeHui», Mactepckas «CTyausi MHXEHEPHOH M KOMIIBIOTEPHOM
rpaduKkm», OCHAIIEHHBIE B COOTBETCTBUU ¢ npmiiokeHuem 4 OITOIT.

3.2. YuyeOHo-MeToau4ecKoe odecreyeHme
3.2.1. OcHOBHBIE NIeYaTHbIE U/WJIN JIEKTPOHHbIE U3IaHUSA
1. BoponoB, M. B. Cucrtembl HCKYCCTBEHHOTO MHTEJUIEKTA : YUEOHUK M MPAKTUKYM IS

cpenHero npodeccruoHanbHOro odpasosanus / M. B. Boponos, B. U. [Tumenos, . A. HebaeB. —

2-¢ u3n., mepepab. m gpom. — MockBa : MzpmarensctBo IOpaiir, 2025. — 268 c. —
(ITpodeccronansuoe ob6pazoBanme). — ISBN 978-5-534-17699-5. — Tekcr : 3meKTpOHHBINA //
OOpazoBarenpHas maatrgopma FOpaiitr [caiit]. — URL: https://urait.ru/bcode/580320 (mara

obparmenus: 27.03.2025)

2. CrankeBud, JI. A. HHTennekTyaabHble CHCTEMbI U TEXHOJIOTUHU : YUEOHUK U MPAKTUKYM
IUIst cpeaHero npodeccuoHanbHoro oopasosanus / JI. A. CtankeBud. — 2-€ U3J., nepepad. u JIom.
— Mocksa : M3narensctBo Opaiit, 2025. — 478 c. — (IIpodeccuonanpHoe 00pa3oBaHHE). —
ISBN 978-5-534-20364-6. — Tekcrt : snextponHblii // OOpa3oBarenbHas miardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/566524 (nara oopamenus: 27.03.2025).

3. llepbak, A. B. Ilognepkka W TECTHpPOBAHHE MPOTPAMMHBIX MOAYJIEH : YU4eOHUK IS
cpennero npodeccuoHanbHoro oopazosanus / A. B. Illepbak. — Mocksa : U3narensctBo FOpaiiT,
2025. — 145 c¢. — (IIpodeccuonansrHoe obpazosanue). — ISBN 978-5-534-19290-2. — Tekcr :
AIIEKTPOHHBIN // Ob6pa3oBarenbHas miatdopma IOpaiit [calT]. — URL:
https://urait.ru/bcode/580603 (mara obpamenus: 27.03.2025).

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH

1. 'ampenxo, U. I'. TexHomnorus pa3pabOTKH MPOrpaMMHOTO oOecrieueHus : YICOHHUK It
cpennero nmpodeccuonanbHoro oopazosanus / U. I'. 'nugenko, ®@. @. I1asnos, . F0. ®degopos. —

2-¢ u3n., mepepab. m gmom. — MockBa : MzmarensctBo IOpaiit, 2025. — 248 c. —
(ITpodeccronansuoe obpazoBanme). — ISBN 978-5-534-18131-9. — Tekcr : 2MeKTpOHHBINA //
O6pa3zoBarenpHas 1iatrdopma IOpaitt [caiit]. — URL: https://urait.ru/bcode/563151 (mara

obpammenust: 27.03.2025).

2. benyruna, C. B. Pa3zpaboTka nmporpaMMHBIX MOJyJIeH MPOTPaMMHOTO OOeCTIeUeHHs ISt
KOMITBIOTEpPHBIX cucteM. [Ipuknaanoe nporpammuposanue / C. B. benyruna. — 4-e usz., crep. —
Cankr-IlerepOypr : Jlanp, 2023. — 312 c. — ISBN 978-5-507-46061-8. — TekcT : 21eKTpOHHBIIA //
Jlanp : snextponHO-OMOMMOTeYHas cuctema. — URL: https://e.lanbook.com/book/296975 (nmata
obpamienus: 27.03.2025). — Pexxum gocTyma: i aBTOPH3. MOJIb30BaTEIIEH.

3. Kynabosa, ®. T. CucremHoe mporpammupoBanue. JlabopaTopHsie pabOTH : ydeOHOE
nocobue st CI1O / @. T. XKynabosa. — 3-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2025. — 208
c. — ISBN 978-5-507-52265-1. — TekcT : »neKkTpoHHbIN // JlaHb : 3ME€KTPOHHO-OMOINOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/445238 (mara obpamenus: 27.03.2025). — Pexum
JOCTYTIA: ISl aBTOPHU3. TI0JIb30BATEIICH.
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4. KOHTPOJIb U OHEHKA PE3YJIbBTATOB OCBOEHMUAA

MMPO®ECCHUOHAJIBHOI'O MOAYJIA

Kon IIK, OK Kpurepun oueHku pe3yjbrara D®opMbI KOHTPOJISI
(moka3zarej 0CBOCHHOCTH KOMIIETEHIIHI) METO/Ibl OLIEHKH
OK 01 —OK 09 OueHka «OTJIHYHO» . aJITOPUTMBI pa3pabOTaHbI B 3amuTa oT4ETa C
IIOJIHOM COOTBETCTBUHU ¢ T3, ONTUMU3ZUPOBAHbBI U JE€MOHCTpaLuen
MIOHSTHBI. pa3paboTaHHBIX
OneHka «X0pomo»: aaropuTMbl pa3padoTaHbl B QJITOPUTMOB U YCTHOE
cootBeTcTBUM C¢ T3, HO TOMyCKarOT cobeceoBaHUE.
HE3HAYUTEIIbHBIE OTKJIOHEHUS.
Ounenka «yA0BJIETBOPUTEIbHO»  AJITOPUTMBbI
pa3paboTaHbl C YACTUYHBIM COOTBETCTBUEM T3.
IK.1.1 OueHka «OTJIHYHO» . AJITOPUTMBI pa3pabOTaHbI B 3amuTa oT4ETa C
dopmupoBaTh IIOJIHOM COOTBETCTBUHU ¢ T3, ONTUMU3ZUPOBAHBI U JEMOHCTpALUEN
AITOPUTMBI TIOHSTHBI. pa3paboTaHHBIX
pa3paboTku OneHka «X0pomo»: aaropuT™Mbl pa3padoTaHbl B QJITOPUTMOB U YCTHOE
IPOrpaMMHBIX cootBeTcTBUM C¢ T3, HO TOMyCKarOT co0eceloBaHUE.
MoJlyJiel B HE3HAYUTEJIbHbIE OTKJIOHEHUS.
COOTBETCTBUU C Ouenka «yA0BJEeTBOPUTEIbHO»  AJITOPUTMBbI
TEXHUYECKUM pa3paboTaHbl C YACTUYHBIM COOTBETCTBHEM T3.
3a/laHUEM
[K.1.2 OueHkKa «OTJIMYHO» : POrPaMMHbBIE MOYJIH 3amnuTa oT4ETa 1o
Pa3pabartbiBaTh pa3paboTaHbl B IOJHOM COOTBETCTBHH ¢ T3, TECTBI | pazpaGoTaHHBIM
MporpamMMHBIE MPOXOJAT ycnemHO._ MOJTYIISIM, TTPOBEpKa
MOJYJIH B Ounenka «X0pomo»: MporpaMMHbIE MOTYJIH somomaenms T3 1
COOTBETCTBUHU C pa3paboTaHbl ¢ MUHUMAJIbHBIMU
TEXHUYECKUM HECOOTBETCTBUSAMU, TECTHI B LIEJIOM YCIICLIHBI. TPOXOKACHUA TCCTOB.
3a/laHueM OneHka «yJA0BJIETBOPUTEIbHO»  IIPOTPaMMHbIE
MOJYJIH pa3pabOTaHbI C CYIIECTBEHHBIMU
OpabOTKaMH.
I1K.1.3 OneHka «OTIMYHO»: KOJI TOJHOCTHIO oopmieH B | [IpoBepka
Oq)OpMJ'IHTB COOTBCTCTBHHU C Tpe6OBaHI/IHMI/I, BKJIrO4as OCI)OpMHeHHOFO Koza,

IIPOTrPaMMHBIN KOJ
B COOTBETCTBUU C

KOMMEHTapUU U CTUJIb KOJA.
Onenka «xopomo»: ko1 0hopMIIEH B

COOIIOIEHUS CTUIA U

COOTBETCTBUS
TEXHUYECKUM COOTBETCTBHUH C TPEOOBAaHUSIMHU, JIOTYCKAIOTCS
3a/laHuEM MEJIKUE HEIOUETHI. YCTAHOBJICHHIM
OLeHKA KYI0BJIETBOPHTENbHO»: Ko7 oopmerr | TPEOOBAHMSM.
YaCTUYHO B COOTBETCTBUU C TPeOOBAHUSIMHU.
I1K.1.4 OuneHka «OTJIMYHO»: CHCTEMA KOHTPOJISI BEPCHI IIposepka
Hcnonp3oBath ucnoib3yercs 3pHEeKTUBHO, U3MEHEHUS MCIIOIb30BAaHUS
CUCTEMY KOHTPOJIA | QUKCHUPYIOTCS KOPPEKTHO. CHCTEMBI KOHTPOJIA
BEpCUi OneHka «Xopomo»: cucreMa KOHTPOJI BEPCHI Bepenii
MPOrPaMMHOTO UCIIOJIb3YETCsI, HO UMEIOTCSI MEJIKUE HapyIICHUS .
KOJa C yUYETOM nopsiika (pukcaruu n3MeHEeHHH. (pemosHTOpHIA),
obecrnieyeHus OueHka «y10BJIETBOPUTEIbHO)»  CUCTEMA ACMOHCTpANHA
BO3MO>XHOCTH KOHTPOJISI BEPCUI UCTIOIB3YETCS YACTHUHO MJIH C Puxcarun
OpraHu3aIuu OLIMOKaMHU. N3MEHEHUH.
IPYIIIOBON
pa3paboTKu
[1K.1.5 BemonnHaTte | OneHka «0TJIMYHO»  OTJIAJKa BBIIIOJIHEHA JlemoHCTpanus

OTJIAIKY

TTOJTHOCTHIO, OITMOKN YCTPAaHEHBI, paboTa MOTyIIeH
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MIPOTrPaMMHBIX ONTHMHU3UPOBAHA. rpoiiecca OTIaJAKU C
MOHyﬂeﬁ C OHeHKa «XOpOHIO»: OTJIaJAKa BBIIIOJIHCHA, OLINOKHU UCIIOJIB30BAHHUEM
HCIIOIb30BaHUEM yCTpaHEHbI, HO ONTUMHU3AIIUS YACTUYHASI. MHCTPYMEHTOB, OTYET
crienuanu3upoBaiH | OleHKA «yI0BJIETBOPUTEIbHO»  OTJIa/IKa .
110 YCTpaHEHHBIM
BIX POTPAMMHBIX | BBIMOJHEHA YACTHYHO, OIMMOKH YCTPAHECHBI HE 5
OIINOKaM.
CpEJICTB MOJIHOCTBIO.
[1K.1.6 BeimmonHaATh | OneHKa «OTJIMYHO0»  TECTUPOBAHME BBINOIHEHO B | [IpenocraBnenue
TECTUPOBAHUE MIOJIHOM 00BEME, TECTHI COOTBETCTBYIOT T3, OTYETA O
MIPOTPAMMHOI0 BBISIBIICHHBIE OIMOKH MCIIPABIICHBI. TeCTHPOBAHMH,
KoJia OueHka «X0poLI0»: TECTUPOBAHUE BBHITIOJHEHO,
JEMOHCTpaLIMS
TECTbl COOTBETCTBYIOT T3, HE3HAYUTEIIbHbBIC
OIIIMOKHU OCTaJIHUCh. yCICLIHOro
OueHka «y10BJeTBOPUTEIbHO» . TECTUPOBAHNE IIPOXOKJCHUA TCCTOB.
BBIIOJIHEHO YaCTUYHO, OITMOKY BEISABIIEHEI, HO HE
HCTIPABJICHBI.
[IK.1.7 OueHkKa «OTJIMYHO» . TECTOBBIC CIICHAPUU [IpenocraBienue
COCTaBHﬂTB COCTAaBJICHHI ITOJIHOCTHBIO, HOKprBaIOT BCC TECTOBBIX CIIeHapI/IeB,
TECTOBLIE (GyHKIIMOHATbHBIE TPEOOBAHMUS. MpoBEpKa HX
ClLIEHapuu OueHka «XOpPOLI0»: TECTOBLIE CIICHAPUH
COOTBETCTBUS
COCTAaBJICHBI, HO HE IMOKPHIBAIOT HE3HAYUTENIbHYIO
4yacTh (PyHKIIMOHAJIBHBIX TPEOOBaHUIA. byHKIHOHATBHEIM
O1eHKa «y/I0BJIETBOPUTEIBHO» . TCCTOBBIC TPeOOBAHUSIM.

CLIEHApPUU COCTABJICHBI YACTUYHO, IIOKPBIBAKOT
MUHUMAaJIBHBIN (PYHKIIMOHAL
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Lens Mmomyns: ocBoeHue Buaa aestenbHocTH «OI1.02 AmMuHHCTpUpOBaHUE 0a3 JTAaHHBIX».
00s13aTeIbHYI0  YacTh

1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI

MMPO®ECCHUOHAJIBHOI'O MOAYJIA

«IIM.02 AAIMUHUCTPUPOBAHUE BA3 JTAHHBIX»

1.1. Heap 1 MecTo Npo(hecCHOHAIBLHOI0 MOYJISI B CTPYKTYype 00pa3oBaTe/ibHOMH
NPOrpaMMmblI

[IpodeccuonanpHBIl  MOAYIIH

IPOrPaMMBI.

BKJIIIOUCH B

1.2. Ilnanupyemble pe3yJbTaThl 0CBOeHHsI NPOeCcCHOHAIBHOT0 MOXYJIS
Pesynbrarel ocBoeHUsT TPO(ECCHOHATBLHOTO MOIYJS COOTHOCATCS C IUIAHUPYEMBIMHU

pe3ylbTaTaMu

OCBOCHUA

00pa3oBaTeNbHON  MPOrpaMMBbL,

KoMIeTeHIMH BbimyckHuKa (1. 4.3 OIIOII).
B pe3ynbrare ocBoeHUs1 MPO(HECCHOHATBEHOTO MOYJISl 00 YJarOIIUICs TOJKEH:

npeaACTaBJICHHBIMU B

o0OpasoBarenbHON

MaTpune

Koa OK, YMmerh 3HaTth Baagers HaBbIKAMHU

MK

OK 01 pacrno3HaBaTh 3a1a4y CTPYKTypa IUIaHa AJisi
u/uim npooiemy B penieHus 3aad,
po(heCCHOHATTLHOM H/WIH | aJITOPUTMBI BBITTOJTHEHUS
COLIMAJIbHOM KOHTEKCTE, pabot B
AHAIN3UPOBATH U npoeCCHOHATLHON U
BBIJICTISITH €€ COCTaBHbBIE CMEXXHBIX 00J1aCTIX
4acTH METOABI paboTHI B
OTIPEeISATh ITAIbI npodeccroHanbHOI 1
pelieHus 3a1a4H, CMEXHBIX chepax
COCTaBJIATH IJIAaH MOPSAZOK OLIEHKU
NIeCTBUS, pEaTM30BBIBATh | PE3YJIHTATOB PEIICHHS
COCTaBJICHHBIH IJIaH, 3aJa4 NpoQeccuoHaNbHOM
OTpeAeNATh HEOOXOUMbIE | JEeSTEIbHOCTH
pecypcsl
BJIAJICTh aKTyaJbHBIMH
METO/aMu paboTHI B
poeCCHOHAIBHOU U
CMEXHBIX cepax

OK 02 IIPUMEHSATH CPEICTBA COBPEMEHHBIE CPEACTBA U
UH(POPMALIMOHHBIX ycTpoiicTBa
TEXHOJIOTUH [T pemeHns | HHpOopMaTH3aluH,
npodeCcCHOHATIBHBIX 33J]au | TOPSIIOK UX PUMEHEHUS
HCII0JIb30BaTh "
COBPEMEHHOE IpOrpaMMHOE
MIpOrpaMMHOE obecrieueHue B
o0ecrieyeHue B npogeccuoHaTbHON
npodecCHOHATbHON NEeSATeTLHOCTH, B TOM
JeSITeIbHOCTH qucie uuppoBbie
MCIIOJIb30BaTh PA3JINYHBIE | CPE/ICTBA
U(POBBIE CPEICTBA JUIS
pemeHus
npodecCHOHATBHBIX 3a1a4

OK 03 ONPENIENATh AKTYaIbHOCTh | COJIEP)KAHUE AKTYAIbHOU
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HOPMaTHUBHO-TIPaBOBOM
JIOKYMEHTAIU! B
npodeCcCHOHATbHON
JIeATEIIbHOCTH
MIPUMEHATH COBPEMEHHYIO
HAYYHYIO
po¢)eCCHOHAIBHYIO
TEPMHHOJIOTHIO
OTPENIETIATh U
BBICTpaUBaTh TPACKTOPUU
po¢eCCHOHAIBHOTO
pa3BUTHUA U
caMmoo0pa3oBaHHs
HAXOJUTh HHTEPECHBIE
MIPOCKTHBIC UJICH,
IPaMOTHO UX
dbopMynupoBath u
JIOKyMEHTHPOBAThH
OLIEHUBATh
JKM3HECTIOCOOHOCTD
MIPOEKTHOU UJIEH,
COCTaBIISITh TUIAH MTPOCKTA

HOPMAaTHBHO-TIPABOBOM
AOKYMCHTAIlUN
COBpEeMEHHas Hay4YHasl U
npogeccuoHaIbHast
TEPMHUHOJIOTHS
BO3MOXKHbBIE TPAEKTOPUU
npodeccrnoHalbHOTO
pasBuTyus U
camoo0pazoBaHus
OCHOBHBIC 3TaIlbl
pa3paboTKu U peanu3aliu
IIPOEKTa

OK 04 OpraHU30BbIBAaTH PA0OTY MCUXOJOTUYECKUE OCHOBBI
KOJIJICKTHBA U KOMaH/IbI NEeSTeIbHOCTH KOJUIEKTUBA
B3aUMOJICHCTBOBATH C MICUXOJIOTHYECKHE
KOJUIETaMH, PYKOBOJICTBOM, | OCOOEHHOCTH JIMYHOCTU
KIIMEHTaMH B X0JI€
npodeCCUOHATEHON
JIESITETTbHOCTH

OK 05 rPaMOTHO U3JIaraTh CBOM | MpaBuia 0hOpMIICHUS
MBICTTH ¥ 0()OPMIISITh JIOKYMEHTOB
JIOKYMEHTHI 110 IpaBWJIa OCTPOEHHUS
npodeccuoHaNbHOM YCTHBIX COOOIIEHUM
TEMaTHKe Ha 0COOEHHOCTH
rOCyIapCTBEHHOM SI3bIKE COLIMAIBHOTO U
HPOSBIIATH TOJEPAHTHOCTh | KYJIbTYPHOI'O KOHTEKCTA
B paboueM KOJIJIEKTHUBE

OK 06 J€EMOHCTPUPOBATH TPaAULIMOHHBIX
OCO3HAHHOE MOBEJICHUE 0011eueI0BEYECKUX
OTMCHIBATh 3HAYUMOCTh LIEHHOCTEMN, B TOM YHCJIE C
CBOEH CIIEeMaIbHOCTH y4€TOM rapMOHU3ALUU

MEXHaIMOHAJIBHBIX U
MEXKPEIUTUO3HBIX
OTHOUIEHUI
3HAYUMOCTb
npodecCuoHATBHON
JEeSTEIbHOCTH 1O
CHEIHAIbHOCTH

OK 07 cO0JTII01aTh HOPMBI MpaBuiia YKOJIOTHYECKON

9KOJIOTHUECKOUN
0€e30I1aCHOCTH

0€301acHOCTH IpU
BEJACHUU
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OIPE/ICTISITh HAPABICHUS
pecypcocOepexeHus B
paMKax

npodecCuoHaTBHON
ACATCIIbHOCTHU
OCHOBHBIE PECYPCHI,

npoecCHOHATBLHOM 3aJIeHCTBOBaHHbBIC B
JESTENIbHOCTH T10 npodeccroHanbHOI
CIEIUAITBHOCTH JeSTEIbHOCTH
OpraHU30BBIBATH myTu o0ecreyeHus
npo¢eCCHOHATBLHYIO pecypcocOepexeHus
JESITEIIBHOCTH C MIPUHIIMITBI OEPEKITUBOTO
COOJIOZICHHEM MPUHIIMIIOB | IPOU3BOJICTBA
OEpEIKITUBOTO
MIPOM3BOJICTBA
OK 08 MIPUMEHSTh YCJIOBUSA -
parroHaIbHBIC IPUEMBI npodeccrnoHaIbHOM
JBUTATEIbHBIX QYHKIMI B | 1€ATEIHHOCTH U 30HbI
npodeccuoHaTHHON pucka puzmueckoro
JESTEIbHOCTH 3J10pOBbS IS
MOJIb30BATHCS CPEJICTBAMU | CIICIIUATBHOCTH
npoUIaKTUKA cpeacTBa MpOPIIaKTHKI
NIEPEHAIPSHKCHHISI, MIePECHATIPSKCHHUS
XapaKTePHBIMU IS
JTAHHOM CIENUAIBHOCTH
OK 09 MOHUMATh OOLIUI CMBICIT | MIpaBUJIa TOCTPOCHUS -
YETKO MPOU3HECCHHBIX MIPOCTBIX M CIIOKHBIX
BBICKA3bIBAaHUU Ha MIpeIoKeHUH Ha
W3BECTHBIC TEMBI npodeccCnOHALHBIC TEMBI
(mpodeccuoHaNbHbBIE U OCHOBHBIE
OBITOBBIE), IOHUMATh o0uieynoTpeouTenbHbIE
TEKCThI Ha Oa30BbIC riarofsl (ObITOBAs U
npoecCHOHANIbHBIC TEMBI | TTpodeccrnoHaTbHAS
y4acTBOBATh B IMAjorax JIEKCHKa)
Ha 3HAKOMBIC 00IITHE U JIEKCUYICCKUH MIUHHMYM,
npoecCHOHANBHBIE TEMBI | OTHOCSLIUIICS K
CTPOUTH MPOCTHIE OITMCAHUIO MTPEIMETOB,
BBICKA3bIBaHUS O c€0€ U O | CPENICTB U MPOIIECCOB
cBOEM npodeccroHabHON | MpodeccroHalbHOM
JEeSITENIbHOCTH NeSTebHOCTH
KpaTKO 00OOCHOBBIBATH U 0COOCHHOCTH
OOBSCHSTH CBOM JICHCTBUS | MMPOU3HOLICHUS
(Tekymiue u TIpaBWJIa YTCHUS TEKCTOB
IUTAHUPYEMBIE) npogeccuoHaTbHON
MUCaTh MPOCTHIC CBSI3HBIC | HAIIPABJICHHOCTH
COOOLIeHNs Ha 3HAKOMBIE
WJTH WHTEPECYIOITHIE
po(hecCHOHATLHBIE TEMBI
[IK 2.1 [TpousBoauTh OcHoBHBIE KOBI OIMOOK | MneHnTudukammm
UACHTU(DHUKAITIIO pu pabote ¢ 6azoit po0JieM, CBSI3aHHBIX C
po0JIeM, CBA3aHHBIX C JaHHBIX; HOPMAaJTbHBIM
HOPMaJTbHBIM MeTto/b1 U CpeacTBa (G YHKITMOHUPOBAHHEM
GYHKIIMOHUPOBAHUEM YCTpaHEHUS OMHUOOK, 0a3bl TAaHHBIX;
0a3bl TaHHBIX; BO3ZHUKAIOIMIMX Mpu padore | BoccTaHoBneHus
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[IpuHUMAaTh peneHus o ¢ 06a30i1 TaHHBIX; CHCTEMBI.
JIOKaJIM3aIMK IpooeMm,

CBSI3aHHBIX C HOPMaJIbHBIM

(GYHKIIMOHUPOBAHUEM

0as3nl JaHHBIX;

JlokymeHTupoBaTh

BHEUITATHBIE CUTYAIlH

CBSI3aHHbBIE C HOPMAJIbHBIM

(G yHKIIMOHUPOBAHUEM

0a3bl JaHHBIX;

[IK 2.2 OcylecTBISITh OCHOBHbIE | TEeHAEHIIMU Pa3BUTHUS AJIMUHUCTPUPOBAHUS
byHKIMHT IO 0aHKOB JIaHHBIX; cepBepa 06a3 TaHHBIX;
aIMUHHUCTPUPOBAHUIO 0a3 | TeXHOJOrHs YCTAHOBKH M | Y4acTus B
JTAaHHBIX; HACTpPOWKH cepBepa 0a3 aJMMHHUCTPUPOBAHUU
HactpauBate nonuTuku naHHbIX; TpeboBaHus K OTJICTbHBIX KOMIIOHEHT
0e30MmacHOCTH NpH padboTe | 6€30IacHOCTH cepBepa CEpPBEPOB;
¢ cepBepoM 0a3 JaHHBIX 0a3bl JaHHBIX;

I1K 2.3 JlaTp HEe3aBUCUMYIO [Iporokosibl Oe3onacHocTH | JJoKyMEHTHpOBAaHUS
OLICHKY YPOBHS pu pabote ¢ 6azoit pe3yNIbTaTOB ayAUTa
0e30MacHOCTH JaHHBIX; 0e30MacHOCTH
[TpousBoauTH MeTtosl U cpeacTBa uH(bOopMaIuy;
perJaMeHTHOe 3amuThl nHGopManuu or | Mcnonb3oBanus
0OHOBJIEHHE HECaHKLIHOHUPOBAHHOTO IpOLEAYpPbl PE3EPBHOTO
MPOrPaMMHOTO JIOCTYTIa; KONUpPOBaHUs 06a3 TaHHBIX;
obecrnieueHus YpoBHHU yrpo3 Hcnonb3oBanust
Pa3paOaTbIBaTh epeyeHb | 6e30macHOCTH IPOLEAYPBI
peKoMeHIalui 1o nHpopmanuu BOCCTaHOBJIEHHMS 0a3
JalpHenmen JaHHBIX
skcruryarauu b/l ¢
MAaKCHUMAJIbHOM 3alUTON
XpaHsIIencs
uHpOpMaLnH.

IIK 2.4 IIpousBoauTh DopMBI TOKYMEHTOB, IloaroroBku
dbopmupoBaHue HEOOXOUMBIX JIJIsI JIOKYMEHTAIUH 1O
TpeboBaHull k 00paboTke | (hopMUpOBaHMS, BeA€HUS | (OPMHUPOBAHUIO
JTAHHBIX U UX Y UCIIOJIb30BaHUs OaHKa TpeOOBaHUI XPAHUITHII
W3BIICYCHHUIO; JAHHBIX 0aHKa TaHHBIX

IIK 2.5 Jl06aBnsTh, yaniare u Tunel TaHHBIX XpaHEHUS IIpoektupoBanus,

W3MEHSTH JaHHEBIE B 0a3e
JTAHHBIX;

IIpon3BoauTe onepanuu
[0 UMIIOPTY U HKCIOPTY
JAHHBIX B Pa3ITMYHBIX
dopmarax

nHpopmanuu B 6aze
JTaHHBIX

pa3paboTKu 1
JKCILTyaTanuu 6as3
JaHHBIX
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2. CTPYKTYPA U COAEPKAHUE ITPO®PECCUOHAJIBHOI'O MOJAYJIA

2.1. TpynoeMKoOCTb OCBOCHHUSI MOAYJISI

HaumeHOBaHUE COCTABHBIX YacTeil MOXYJIst

O0BeM B yacax

B 1.4. B popme nmpaxr.

nmoAroOTOBKHU
YueOHbIe 3aHIATUS 284 142
CamocrositenpHas padoTta 268 -
[IpakTuka, B T.4.: 288 288
yaeOHast 72 72
IIPOU3BOJICTBEHHAs 216 216
[TpomexyTouHas arrectanus 36 36
Bcero 660 466
2.2. CTtpykTypa npo¢gecCHOHAJIbHOI0 MOXYJIs
IIpo
BTu. B Kypco Cam yue | P
OO0yue ocT oxc
hopme Bas OHa
HaumeHoBanus pasiesnos Beero, | mpaktuy HHe Vuelupie | pabor oAre s e
Kox OK, TIK ’ . o JIbH HHaA
PO ECCHOHATIEHOTO MOYJISt vac. eckolt | K 3aHATHS a an npa .
MOJIrOTO 2 (poe KTH
. B T.4.: xT) pab «a mnpa
ora KTH
Ka
1 2 3 4 5 6 7 8 9 10
OK 01, OK 02, Pazgen 1. Yupasnenue u 162 62 162 124 - 26
OK 03, OK 04 aBTOMAaTu3anus 0a3 JaHHBIX
IIK 2.1, TIK 2.2,
IK 2.3, [IK 2.5
OK 01, OK 02, Paszgen 2. TexHonorus 198 80 198 160 - 26
OK 03, OK 04 pa3paboOTKH U 3alUThI 023
TIK 2.4, TIK 2.5 JTAHHBIX
OK 01 - OK 09 YdeOHast MpaKkTHKA 72 72 72
TIK 2.1, TTK 2.2,
IK 2.3, TIK 2.4,
I1K 2.5
OK 01 - OK 09 ITpon3BoACTBEHHAs IPAKTHKA 216 216 216
MK 2.1, TIK 2.2,
TIK 2.3, TIK 2.4,
IIK 2.5
IIpomeskyTo4Has aTTecTanus 36 36
Bcezo: 660 466 360 142 | - [ 46 | 72 | 216
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2.3. Conep:xanne npodeccHOHAJIBLHOT0 MOYJISA

Koapbl
Oo0bem, akana. 4/ B A .
KOMIIEeTEeHIHii,
TOM 4HUCJIe
(popmupoBanuio
HanmenoBanue B (hopme
Coaep:xanue y4eOHOr0 MaTepHaJia, MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHSA . KOTOPBIX
pa3/esioB H TeM NPaKTHYeCKOii
CIoco0CTByeT
NOArOTOBKH,
3J1eMEHT
aKaj. 4
NPOrpaMMbl
MJIK 02.01 YnpasjieHue H aBTOMATH3aIHA 023 JaAHHBIX 162/62
Paznen 1. O6ecneuenue pynxuuonnpoanus b/l 162/62
Tema 1.1. YcranoBkau | Conep:kaHue 12 OK 01, OK 02,
HacTpoika WHcTannsamus mporpaMMHOTO obOecriedeHust A oOecredeHus padoThl aJMHHUCTPATOPOB C 6 OK 03, OK 04
IPOrpaMMHOTO 0a3aMH JaHHBIX IIK 2.1, I1IK 2.2,
oOecrieyeHust 1is Hacrpoiika nporpammHoro obecriedyeHust sl odecreueHus paboThl aIMUHICTPATOPOB ¢ Oazamu K 2.3, TIK 2.5
aJIMUHUCTPUPOBAHHS JAHHBIX
0a3 maHHBIX KonTpons pe3ynmsTaToB HACTPOWKH MPOTPAMMHOTO oOOecmedeHus: i O0ecledeHus padoThI
aJMUHHICTPATOPOB C 0a3aMM AaHHBIX
B ToM yncie IpakTHYeCKUX U J1a00PATOPHBIX 3aHATHH 6
1. VYcranoka CYBJl MySQL u HacTpoiika ci1y»0bl Ha JIOKAJILHOM CepBepe.
VYcranoBka PostgreSQL u HacTpoiika mapaMeTpoB KOHPUrypauuu (IOPT, IOTUPOBAHUE).
2. YcranoBka Oracle Database wu HacTpoiika okpyxeHus (mepemenHele PATH,
ORACLE_HOME).
3. VYcranoBka MongoDB u HacTpoiika perniiKanuy JUist 0TKa30yCTORYNBOCTH.
Ycranoska Microsoft SQL Server u HacTpoiika napameTpoB ayTeHTU(UKALIH.
4. Cozmanue W ympaplieHHWE ToJib3oBarensMu B ycraHoBieHHoW CYBJl (HazHaueHue poned u
MpaB JOCTyTA).
5. Hacrpoiika aBTOMaTHYECKOTO Pe3epBHOIO KOMMMPOBAHUS 0a3bl JaHHBIX.
Hactpoiika mapamerpoB mnpowussoautenbHoct CYBJ  (Oydepusaunms, pasmep Kala,
MaKCHUMaJIbHbIE COSINHEHHUS).
6. OOHoBneHue Bepcuu, yctanoBiaeHHOH CYB/I ¢ coxpaHeHreM JaHHBIX.
Hactpoiika ynanéanoro gocryna K ycranoBineHHoH CYB/I uepes kondurypanmontsle ¢aiibl.
B ToM unciae camocTosATeIbHAA padoTa o0yuammxcest 4
Tema 1.2. VcranoBka | Coaep:kaHue 20 OK 01, OK 02,
HacTpoiika WHCcTannsmus nporpaMMHOTO oOecriedeHus Ui MOAJEPKKA pabOoThl TMoNb30BaTeNel ¢ Oa3amu 10 OK 03, OK 04
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[IPOrPaMMHOI0 JIaHHBIX K 2.1, TIK 2.2,
obecrrieuenus (I10) mns | HacTtpoitka mporpaMmHoro obecrnedeHus I MOAISPKKH pabOThl TOJb30BaTelielt ¢ Oazamm K 2.3, IIK 2.5
obecrieueHus pabOTHI JTAHHBIX
MOJIb30BaTeIEeH C KoHTponb pe3yipTaToB HACTPOWKM MNPOTPaMMHOrO oOecliedeHUs! ISl MOANCPKKH paboThI
0a3aMu TaHHBIX noJbp30BaTeNeil ¢ 6a3aMu JaHHBIX
B ToMm unciie npakTHYECKUX H JIA00PATOPHBIX 3aHITHH 10
7. YcraHoBka u HacTpoiika kimenta SQL Workbench mis pabotsr ¢ 6a30it qaraeix MySQL.
8. VYcranoBka u HacTpoiika pgAdmin amst ynpasnenus PostgreSQL.
9. VYcraHoBka u HacTpoiika Microsoft Management Studio (SSMS) s pabotel ¢ SQL Server.
10. YcranoBka u HacTpoiika DBeaver st moaKITtOueHMsI K pa3iIndHBIM THIIAM 0a3 TaHHBIX.
11. YcranoBka M HacTpoiika OuOmmuorek Python pmns B3aumoneHcTBHS ¢ 0a3aMu JTaHHBIX
(pymysql, psycopg2).
12. Hacrpoiika coeamaenus kimeHta SQL Workbench ¢ cepepom MySQL (moxamsHO U
yAan€HHoO).
13. Hacrpotlika moss30BaTelieii u mpap noctyna yepes pgAdmin mist PostgreSQL.
14. Co3pmanue u BeimonHeHne SQL-3ampocoB ¢ ucnonb3oBanuemM DBeaver.
15. Hacrpotiika naTerpanuu 6a3 qanaeix ¢ kiaueraTckum [10 gyepes ODBC-npaiiepsr.
16. [IpoBepka COBMECTHMMOCTH KJIHMEHTCKHX TIPWIOKEHHH ¢ ycTaHoBieHHbIM [IO s
B3aUMOJIENCTBUA ¢ Oa3aMU TaHHBIX.
B Tom uncie camocTosiTeIbHAsA padoTa 00y4al0IMXCs 4
Tema 1.3. Ynpasnenne | Conep:kaHue 20 OK 01, OK 02,
JIOCTYTIOM K 6a3am Ha3Hnadyenue npaB qocTyIa mojib30BaTeliei Kk 0a3aM JaHHbIX 10 OK 03, OK 04
JTAHHBIX N3menenue nmpaB 10CTyIa ojib30Bareneil K 6azaM JaHHBIX IIK 2.1, 11K 2.2,
KonTpois cobmroieHuns mpaB AOCTyIIA MOIb30BaTeNel K 0a3aM TaHHBIX IIK 2.3, TIK 2.5
B ToM uncie MpaKTHYeCKUX M JIa00PATOPHBIX 3aHATHH 10

17. Co3nanue monb3oBareneit u rpynn B MySQL u wHaszHauenuwe mnpaB jgoctyma (GRANT,
REVOKE).

18. Hactpoiika poneii u npas goctyna B PostgreSQL 1st pa3nuduHbIX 0Ib30BaTENEH.

19. Vnpasnenue npaBamu jgoctryma B Microsoft SQL Server ¢ ucnons3oBanmem SQL Server
Management Studio (SSMS).

20. Hactpoiika ayrentudukanuu u mmdpoBanus coeaunenus B MySQL.

21. Ucnonn3oBanue BCTpoeHHBIX pojelt B Oracle Database 1yist ynpaBieHuUs! 1OCTYIIOM.

22. Kongurypanuss mpaB JocTyma JJisi pa3HBIX YPOBHEW IMoJb3oBaTeliel (aIMUHHCTPATOP,
aHAJUTHK, TI0JB30BaTelh) B PostgreSQL.

23. Co3nanne monutuku OezonacHocTH B Microsoft SQL Server mist orpaHudeHus NeHCTBUI
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MOJIb30BaTENEH.

24. TIpoBepka W HACTpOWKa JocTymna K 0a3e JaHHbIX yepe3 daiin konduryparmu B MySQL.

25. Peanmzanus crieHapus yrpaBleHHs JOCTYIIOM Yepe3 PO M IPYIIbI moyb3oBareiei B Oracle
Database.

26. Aynut nedicTBUil mosb3oBareieid B 0a3e JaHHBIX C MOMOIIBI0 BCTPOCHHBIX WHCTPYMECHTOB
PostgreSQL.

B ToM uncie caMmocTosITeIbHASI Pa00Ta 00y4aI0IIMXCSI

Tema 1.4. PezepBHOC
KonupoBaHue 6a3
JTAHHBIX

Conep:xanue

20

3aryck Ipole yphl pe3epBHOI0 KOIMMPOBAHHUS
MOHUTOPHHT BBIIIOJHEHHUS IPOLEAYPHI PE3EPBHOTO KOIMPOBAHUS
KoHnTposnp 3aBepiieHus npoueaypsl pe3epBHOT0 KOMUPOBAHUS

10

B ToMm umncie MPAKTHYCCKHUX U naﬁopaToprlx 3aHSATHH

10

27. Co3nanue pe3epBHOI komuu 0a3bl aHHBIX MySQL ¢ ucmonb3oBanreM yTwindTel mysqldump.

28. PesepBHOe KonmpoBanue 0a3bl JaHHBIX PostgreSQL ¢ momomipio pg_dump u pg_dumpall.

29. Hactpoiika W BBINONHEHHE pe3epBHOro KomupoaHusi B Microsoft SQL Server c
ucrnoab3oBanueM SSMS.

30. ABromaru3anusi pe3epBHOTO KomupoBaHus 0a3pl maHHBIX MongoDB ¢ ucnonp3oBanmneMm
CKPUIITOB.

31. Co3nanne u ynpasieHue pesepBHbiMH kommsmu Oracle Database ¢ momomsio RMAN
(Recovery Manager).

32. Hactpoiika pacmucaHusi aBTOMAaTHUECKOIO pe3epBHOro komupoBaHus B MySQL c
ucnoas3zoBanrnem CRON.

33. TIpoBepka LENOCTHOCTH M BOCCTAHOBIICHHS JaHHBIX U3 pe3epBHOi konuu B PostgreSQL.

34. BrimonHenue quddepeHnnansHOro pe3epsHoro konuposanus B Microsoft SQL Server.

35. Co3anne HHKpEMEHTAIBHOTO pe3epBHOTO KonmpoBanus B Oracle Database.

36. Pa3paboTka cTpaTerdud pe3epBHOTO KOMHMPOBAHMUS W BOCCTAHOBJCHHS JUIs 0a3bl JaHHBIX
NPEANPHUSITHUSI.

B ToM uncie camocTosATeIbHASA padoTa 00yJaoImMxcst

OK 01, OK 02,
OK 03, OK 04

K 2.1, [IK 2.2,
TK 2.3, TIK 2.5

Tema 1.5.
Boccranosienue 6a3
JTAHHBIX

Conep:xanue

12

3amyck mporeAypsl BOCCTAHOBIICHHS 0a3 TaHHBIX
MOHUTOPYHT BBITOTHEHHUS POTIEAYPHI BOCCTAHOBIICHUS 0a3 JaHHBIX
KoHTposb 3aBepIiieHrs npolielypbl BOCCTAHOBJICHHUS 0a3 TAHHBIX

B ToM 4nciIe NpaKTHYeCKUX M J1a00pPATOPHBIX 3aHATHI

37. Boccranosnenune 0as3bl jnaHHbIX MySQL W3 pe3epBHOM KONHMM, CO3JaHHOW C IOMOIIbIO

OK 01, OK 02,
OK 03, OK 04

MK 2.1, TIK 2.2,
MK 2.3, TTK 2.5
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38.

39.

40.

mysqgldump.

Boccranosnenne PostgreSQL 0a3p1 naHHBIX U3 namma (pg_restore).

BoccranoBnenne 6a3pl ganHBIX Microsoft SQL Server W3 MOTHOW pe3epBHOM KOIHH C
ucrnonabs3oBaHueM SSMS.

Boccranosnenue 6a3sl qanHbix MongoDB u3 pe3epBHOTro apxuBsa.

Boccranosnenue Oracle Database ¢ ucrnionszoBanrem RMAN (Recovery Manager).
BoccranoBnenune naHabIx u3 pesepBHo konu MySQL ¢ mpoBepKoii IIeTOCTHOCTH IaHHBIX.
BoccranoBnenue 06a3pl gaHHBIX PostgreSQL Ha HOBBI cepBep C COXpaHEHHEM BCEX
MapaMeTpoB.

Brimonuaenne BocctaHoBienus 0a3bl maHHBIX Microsoft SQL Server u3 guddepeHnumansHoml
PE3EPBHOM KOIHH.

41. Hacrpoiika crieHapus aBapHifHOTO BOCCTAHOBIIEHUS 0a3bl maHHBIX MongoDB.

42. PazpaboTka u TectupoBaHue ciieHapus BocctanoBieHus Oracle Database mocie c6osi.

B Tom uncie camocTosTeIbHAS PAa00Ta 00y4aI0OIIMXCS 4
Tema 1.6. Monutopusar | Coaeps:kaHue 20 OK 01, OK 02,
COOBITHIA, Ha6ronenue 3a paboToii 6a3 JaHHBIX 10 OK 03, OK 04
BO3HUKAIOIINX B OO0HapyKeHHe OTKIOHEHHH OT IITATHOTO PEKUMa padOThI 6a3 JaHHBIX K 2.1, TIK 2.2,
nporecce paboTel 6a3 AHaIM3 OTKJIOHEHHUH OT MITATHOTO peKuMa paboThl 6a3 JaHHBIX U X YCTPaHEHHUE K 2.3, TIK 2.5
JaHHBIX B ToM yncie IpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHI 10

43.

44,

45.
46.

47.
48.

49.
50.

51.
52.

Hactpoiika u ucnons3oBanue yruwiutel MySQL Performance Schema nns monuTOpuHra
paboThI 6a3bI TaHHBIX.

Hcnonws3oBanue yTwiuThl pg_stat activity B PostgreSQL mnms oTcinekuBaHUS aKTHBHBIX
COEIMHEHM U 3aIIPOCOB.

Mounwurtopunr cobbrtuii B Microsoft SQL Server ¢ momomisto SQL Server Profiler.

VYcranoBka u Hactpoiika Prometheus st cOopa MeTpuk MPOU3BOAUTENHLHOCTH 0a3bl JaHHBIX
MySQL.

Amnanu3 xxypHana coosituii (log files) B Oracle Database ni1st BbIsiBIIEHHS OLTHOOK U TPOOIIEM.
MoHnuTopuHT  3ampocoB W uAeHTUUKamua "Toxénbix"  omepanuii B MySQL ¢
ucnosnb3zoBanueM EXPLAIN.

Hacrpoiika aneptunra (yBemomienuii) B PostgreSQL Ha 0CHOBE COOBITUHHBIX TPUTTEPOB.
AHnanu3 OnokupoBoK W oxumanuii B Microsoft SQL Server ¢ momompio DMVs (Dynamic
Management Views).

Hcnons3zoranre MongoDB Profiler mist oTciiexxuBanus IpOU3BOAUTEIIBHOCTH 3aIIPOCOB.
Hactpolika u TecTupoBaHHE aBTOMATH3MPOBAHHOTO cOopa MeTpUK Oa3bl JaHHBIX C
ucnosb3oBanueM Grafana.
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B ToM uncie caMocTosATEeIbHASA padoTa o0yyaommxcst

Tema 1.7. Conep:xanue 20 OK 01, OK 02,
[IpoTtokonmupoBanme ®dukcanys OTKIIOHEHHH OT ITaTHOH pabOTHI 0a3 JAaHHBIX 10 OK 03, OK 04
COOBITHI, Benenue xxypHana yueTa OTKJIOHEHH OT IITaTHOW paboThI 0a3 JaHHBIX K 2.1, TIK 2.2,
BO3HHKAIOIINX B HNudopmupoBanue COTPYJHUKOB, OTBEHYAIOIINX 32 YCTPaHEHUE OTKJIOHEHHH OT IITaTHOH paboThI K 2.3, IIK 2.5
rporecce padboTel 0a3 0a3 JTaHHBIX
JAHHBIX B ToM unciie NpakTHYECKUX H JIA00PATOPHBIX 3aHITHH 10
53. Hacrpoiika u ananus xxypHana omu6ok (error log) B MySQL.
54. Kondwurypanus u npocMoTp JoroB coOsituii B PostgreSQL ¢ ucmons3oBanueM mapamerpa
logging_collector.
55. Hactpoiika npoTokomupoBanus aynuta B Microsoft SQL Server ¢ ucrions3oBanuem Extended
Events.
56. Brurrouenue u HaCTpoiiKa JTOrupoBaHus onepaiuii B MongoDB ¢ ucnionp3oBanneM napaMmeTpa
profilingLevel.
57. Hacrpoiika u npocmotp xypHana ayauta (Audit Trail) B Oracle Database.
58. Kondwurypamnus napamerpoB jorupoBanus 3anpoco B MySQL (slow_query log) u anamus
3aMMCen.
59. Co3nanue u HacTpolika coocTBeHHOTO (hopMmata j1oros B PostgreSQL.
60. IIpoTokonupoBaHue cOOBITHH JTocTyma K TaHHBIM B Microsoft SQL Server u aHaim3 JIOToB.
61. Hactpoiika poTaiuu JIOTOB 1 OYUCTKH yCTapeBIINX 3amuceit B MongoD
62. Pa3paboTka MOJWTHKH TNPOTOKOJIUPOBAHMS COOBITUM M HACTPOHKAa COOTBETCTBYIOIIMX
napametpoB B Oracle Database.
B Tom uncie camocTosTeIbHAS Pa00Ta 00y4aI0IIMXCS 2
[IpoMekyTOUHASI aATTECTAIMS 12
MJIK.02.02 TexnoJiorusi pa3padoTKH U 3alIMTHI 623 TaHHBIX 198/80
Paznen 2. PazpaboTka u 3kcniiyaTanus 6a3 JaHHBIX 198/80
Tema 2.1. OcHOBEI Conep:kanue 40 OK 01, OK 02,
XpaHeHus 1 00paboTku | OCHOBHEIE ITOIOKEHHS TEOPUH 0a3 TaHHBIX, XPAHMIIHII JaHHBIX, 0a3 3HAHMUIA. 20 OK 03, OK 04
JAHHBIX. OCHOBHBIE TIPUHLIUIBI MOCTPOCHUS KOHLENTYaJbHOM, JOrMYecKOH M (QHU3MYEeCKOH MOAeH K 2.4, TIK 2.5

[IpoextupoBanue BJ1

JIAaHHBIX.
Crpykrypsl gaaaeix CYB/I, oOmmii moaxo/ K opraHu3ariy IpeICTaBIeHNH, TabIuIl, HHIACKCOB U
KJIaCTEPOB.

OCHOBHBIE PUHIIMITBI CTPYKTYPU3ALUN 1 HOpMaJIU3aliuu 0a3bl JaHHBIX.

MeTto et onrcanus cxeM 6a3 naHabix B coBpeMeHHBIX CYB/I. Ctpykrypsr nanasix CYB/I.
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Mertoapl opraHu3anuy HEeI0CTHOCTH TaHHBIX.
Mopenu 1 CTpyKTYpBI HHGOPMAITOHHBIX CHCTEM.

B TOoM unciIe NPAKTHYECKHX M JIA00PATOPHBIX 3aHATHH 20
1. Co3ganue KOHUENTyadbHOM Mojaenu ©0a3bl [AaHHBIX C HCIOJB30BAHUEM JTHArpPaMMbl
"cymnocTb-cBsi3b" (ER-nmnarpamma).
2. Pa3paboTtka 1oru4eckoi Mojein 0a3bl JaHHBIX Ha OcCHOBe ER-muarpamMmel.
3. Hopmanuzanus 6a3sl JaHHBIX: IPUBEACHUE TA0IUI] K TPEThel HOpManbHO# popme (3HD).
4. Coznanue 6a3bl AaHHbIX ¢ ucnonb3oBanueM s3bika SQL (CREATE DATABASE, CREATE
TABLE).
5. Amanmm3 w® onTHMH3anus CTPYKTYpel 0a3bl [aHHBIX Ha OCHOBE TpeOOBaHHU K
MPOU3BOJAUTENEHOCTH.
6. Paszpaborka ER-mmarpammbl miast 6a3bl JaHHBIX HH(DOPMAIMOHHON CHCTEMBI (Hampumep,
OMOJIMOTEYHON CHCTEMBI).
7. Hopmanmnzanus JaHHBIX Ha MPUMEPE CYIIEeCTBYOIIEH 06a3bl (yCTpaHeHHE N30BITOYHOCTH).
8. TlpoekTupoBaHHEe CTPYKTYpPbI TAOIHII AT PEISALMOHHON 0a3bl JaHHBIX C YYETOM MEPBUYHBIX
Y BHELIHUX KJIFOUEH.
9. Omnpenenenne HHIEKCOB IJIs1 ONTUMHU3AINH 3aIIPOCOB K 0a3e JaHHBIX.
10. IlpoekTupoBanue Oa3bl AaHHBIX s xpaHeHus naHHbIX 0T (MHTepHeT Bemiei) ¢ ydérom
0c00EHHOCTEH CTPYKTYPBHI.
B Tom uncie camocTosiTeIbHAsA padoTa 00y4al0IMXCs 6
Tema 2.2. Pa3zpabotrka u | Conep:kaHue OK 01, OK 02,
aJIMHHUACTPHUPOBAHNE CoBpeMEHHbIC HHCTPYMEHTAJIbHBIE CPEICTBA IPOCKTUPOBAHMS CXEMbI 0a3bl IAHHBIX. 20 OK 03, OK 04
B/ TexHonornyM nepegadu 1 0OMEHa TaHHBIMH B KOMITBIOTEPHBIX CETSIX. K 2.4, TIK 2.5
Beenenue B SQL 1 ero mHCTpyMEHTapHiA.
IMonroroBka cucteM aist ycraHoBkH SQL-cepBepa.
YcraHoBka u HacTpoiika SQL-cepsepa.
HMnopt ¥ 5KCOpT JaHHBIX
ABTroMaTH3auus ynpasieHus SQL
Berinonnenue Monuropunra SQLServer ¢ ucrosbp30BaHue OMOBEIICHUN U MIPEIYPEKICHHUI.
Hacrpoiika Texymiero o0cmykuBaHus 6a3 JaHHBIX
[lonck u penieHre TUIMYHBIX OINOOK, CBA3aHHBIX C aIMHUHUCTPUPOBAHUEM
B ToM unciIe NpaKTHYeCKUX M J1a00pPATOPHBIX 3aHATHH 20

11. Co3nanue 0a3bl qaHHBIX M Ta0uul ¢ ucnonb3oBanueM s3bika SQL (CREATE DATABASE,
CREATE TABLE).
12. Peanmuzanust orpanmyenuii nenoctHoctd (PRIMARY KEY, FOREIGN KEY, UNIQUE) B
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13.

14.
15.
16.

17.
18.

19.
20.

Tabnuax 6a3bl JaHHBIX.

Hanucanue u Beinonnenue SQL-3anpocoB anst 100aBiIeHNs, U3MCHEHUS U yIAJICHUsI NaHHBIX
(INSERT, UPDATE, DELETE).

Hactpoiika unnexkcoB A onTUMHU3aluy nmpousBoautenbHocTH 3anpocoB (CREATE INDEX).
Peanuzanus XxpaHUMBIX IPOLEAYP U TPUTTEPOB ISl aBTOMATU3AMH PaOOTHI ¢ 0a30i TaHHBIX.
Hactpoiika yu€THBIX 3amuceil MMoyb30BaTeNlel W yIpaBieHHWe WX TpaBaMu JOCTyMa K Oaze
JTAHHBIX.

Ontumuzanms 3anpocoB K 0aze NaHHBIX C KCIOJNB30BAaHMEM HHICKCOB M aHaln3a IUIaHa
BBITIOJTHEHHUSI 3aIIPOCOB.

Co3panue pe3epBHON KoUK 0a3bl JAaHHBIX ¥ BOCCTAHOBJIEHUE JaHHBIX B CIydae cOosl.
Pa3paboTka clieHapueB MUTpaNUHy TaHHBIX MEXIY IBYMs 0a3aMu TaHHBIX.
AnMmuHuCTpUpoBaHHe 0a3pl JaHHBIX: HACTpOilKa MapaMeTpOB IPOU3BOAUTENBHOCTH U
MOHUTOPHHI aKTUBHBIX 3aIPOCOB.

B ToM 4ynciie caMmocTosITeILHAS paﬁoTa oﬁyqaloumxcn

Tema 2.3. Opranuzanus
3alUThI JaHHBIX B
XPpaHUIHIIAX

Conep:xanue

CriocoObl KOHTPOJISE AOCTYNA K JAHHBIM M YIIPABICHUS TIPUBHIICTUSMH.
AyTteHTn(UKanus ¥ aBTOpU3aIlUs IMOJb3oBareieil. HasHaueHue cepBepHBIX poiieil u ponei 0as
JAHHBIX. ABTOPH3AIIKS IT0JIb30BaTEIeH TIPH MOyYSHHUH JIOCTYIIA K pecypcam.
Hactpoiika 6e3onacHocTu arenra SQL

JlononHuTeNbHBIE TapaMeTPhl Pa3BEPTHIBAHNS M AMUHUCTPUPOBAHUS
ObecneueHne 6€30MaCHOCTH CITYKO

MOHUTOpPUHT, YIIpaBJIeHUE U BOCCTAHOBIICHHE

Baenpenue 1 aAMUHUCTPUPOBAHHUE CAUTOB U PEIUIMKALIN

BrenpeHnue rpynmnoBbIX MOJTUTHK

VYnpasieHnue napameTpam MoJIb30BaTeseid C MOMOIIBIO TPYIIIOBBIX MOJTUTHK
ObecneueHne 6€30MacHOTO I0CTyMNa K 00muM (aitnam

PasBepThiBaHue U yripaBieHUe cayX0aMH CepTUPHUKATOB

20

B ToM unciIe NpaKTHYeCKHX M J1a00pPATOPHBIX 3aHATHH

20

OK 01, OK 02,
OK 03, OK 04
TK 2.4, TTK 2.5
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21. Hactpoiika mudpoBanus naHabix B MySQL ¢ wncnonb3oBaHHEM BCTPOSHHBIX (QYHKIHHA
(marmpumep, AES ENCRYPT, AES DECRYPT).

22. Peanuzanus poneBoil Mojenu OezomacHocT B PostgreSQL (coznanue poineit u ynpaBieHue
UX TpaBaMH).

23. Hactpoiika ayaura neiictBuii mons3oBarteneii B Microsoft SQL Server.

24. Kondurypanus mudpoBanus Tpadhuka MeEKIy KIMCHTOM U CepBepoM 0a3bl JaHHBIX
(TLS/SSL).

25. Opranuzanys pe3epBHOro KonupoBaHus ¢ mudposanueM B Oracle Database.

26. Pa3zpaboTKa MONMUTUKH YIIPABICHUS JOCTYIIOM K TaHHBIM Ha YPOBHE TAOJIUI] ¥ CTOJIOIIOB.

27. Hactpoiika 3amuThl KOH(QUIESHINAIBHBIX JAHHBIX C UCIOJIb30BAHHEM MACKHUPOBAHUS AaHHBIX
(Data Masking) B Microsoft SQL Server.

28. Opranwuzanus 1Byx(haKTOpHOH ayTeHTH(UKAAN IS TOCTyNa K 6a3aM JaHHBIX.

29. AHanM3 W YyCTpaHEHHE YA3BUMOCTEH O0a3bl JaHHBIX C MCIIOJIb30BAHHUEM BCTPOEHHBIX
MHCTpYMeHTOB Oe3onacHocTh PostgreSQL.

30. Pa3paboTka 1 peanu3aiys CTpaTeruy 3allUThl JaHHBIX OT HECAHKIIMOHUPOBAHHOTO JIOCTyIa B
KOPIIOPATHBHOM 0a3e NaHHBIX.

B ToM umciie camocTosiTe/IbHAs pa60Ta 00yYaI0IIMXCS

Tema 2.4. BektopHbie
0asbl JaHHBIX

Conep:xanue

OcBoeHHE OCHOB OOJIBIIMX SI3BIKOBBIX MOJICICH M BEKTOPHBIX 0a3 AaHHbIX — uHTerpaius API,
PaCIIMPEHHBIN TPOMIIT HHXKUHUPHUHT

3anpockl u MPOEKTUPOBAHUE 3aIPOCOB

ToxeHs!

Peanmu3zarus nHTErpUpOBaHHBIX (PYHKIINH BEKTOPHON 0a3bl JAHHBIX

API NoSQL

Co3znanue NMpUIOKEHUH Ha OCHOBE OOJIBIIUX SI3BIKOBBIX MOJEJCH OOJIBIIMX S3BIKOBBIX MOJICIICH
MIPOU3BOACTBEHHOTO YPOBHS

OcBoeHHEe MYITBTUMOJIATEHOW BEKTOPHOI 0a3bl TaHHBIX

20

B ToM unciIe NpaKTHYeCKHX M J1a00pPATOPHBIX 3aHATHH

20

OK 01, OK 02,
OK 03, OK 04
TK 2.4, TIK 2.5
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31. YcranoBka W HacTpoiika BeKTOpHOW 0a3bl HaHHBIX (Hampumep, Milvus, Pinecone wunm
Weaviate).

32. Co3manne W ynpaBlieHHE KOJUISKIMSIMH TaHHBIX B BEKTOpHOW Oa3e (COo3laHHME MHAEKCOB H
Jno0aBlieHHE BEKTOPOB).

33. Peanmzanus Qynkuuu noucka onmxaiimux coceneli (Nearest Neighbor Search) Ha nmpumepe
TEKCTOBBIX HIIM H300paKECHHH.

34. NnTerpanus BeKTOpHO# 0a3bl maHHBIX ¢ Python miis 3arpy3ku 1 00pabOTKH BEKTOPOB.

35. IIpoBeneHre KiacTepu3alyy IAHHBIX B BEKTOPHOH 0a3e ¢ MCIOIB30BAHUEM BCTPOCHHBIX
(G yHKITHIA.

36. [TocTpoeHne BEKTOPOB ISl TEKCTOBBIX JAHHBIX C MCHOIB30BAaHUEM MOJENIEH peoOpa3oBaHus
(narmpumep, Word2Vec, BERT).

37. CoznmaHue BEKTOPHOTO XPAHUJIHINA ISl H300pKEHUH U peaTn3aliis MOUCKa 110 CXOJICTBY.

38. OnTummu3amys MHICKCOB B BEKTOPHOI 0a3e MaHHBIX IS yBEINYECHHS CKOPOCTH ITOUCKA.

39. ObGecnieyenne MacTabUpPyeMOCTH M BEICOKOW JIOCTYITHOCTH BEKTOPHON 0a3bl JaHHBIX.

40. Murterpanmss BEKTOpHOW 0a3pl JaHHBIX B TPWIOKEHHE JUIS PEKOMEHAAIUA  HMIU
KJIACTEPU3aLUU N0JIb30BATEIECH.

B ToM umciie camocTosiTe/IbHAs pa60Ta 00yYaI0IIMXCS 8
IIpome:xxyTouHasi aTTecTanus (IK3aMeH) 12
Y4yeOHasi npakTHKa 72 OK 01-0OK 09
Buawbi pador: K 2.1, T1IK 2.2,
— YcraHOBKa U HAaCTpolka cucteM ynpasieHus 6a3amu naHabix (CYB/I). IIK 2.3, TIK 2.4,
— Hacrpoiika KITHEeHTCKOr0 IPOrpaMMHOT0 oOecTiedeHus j1si paboThI ¢ 0a3aMu JJAHHBIX. [IK 2.5
— Co3naHue U NpoeKTUpoBaHUEe Oa3bl JaHHbIX.
— YmpasneHHe AOCTYIIOM U HACTPOMKa MpaB MOJIb30BaTEICH.
— PesepBHOE KOMMpOBaHHE M BOCCTAHOBJIEHUE 0a3 TaHHBIX.
—  MOHHTOPHUHT 1 TPOTOKOJIMUPOBaHUE COOBITHII B paboTe 0a3 TaHHBIX.
— PaszpaboTka XpaHUMBIX IPOLEAYP, TPUITEPOB M MHIEKCOB Ul ONTHUMU3aUK padoTsl b1
— Opranuzanys 3aluThl JaHHBIX ¥ HACTPOWKa MU(PPOBaHUs B 0a3ax JaHHbIX.
— Pabora ¢ BekTOpHBIMHU 0a3aMH JaHHBIX U PeaIM3alUs OUCKA OJIMKAMIITUX COCEICH.
— HHarerpauus 6a3bl JaHHBIX C IPUJIOKEHUSIMHU M HACTPOIKa HHTEPGEHCOB Ui ONb30BaTEICH.
I[IpousBoacTBEeHHAS] MPAKTUKA 216 OK 01 -OK 09
Buawpi pador: K 2.1, T1IK 2.2,
— VYcraHoBKa M HACTPOHKa MPOMBINICHHOW CUCTEMbI YIIpaBiieHus 0azamu JaHHBIX (Harpumep, Oracle wim Microsoft K 2.3, [IK 2.4,
SQL Server). [K 2.5

— AnMunmcTpupoBaHHe 0a3 JaHHBIX B KOPIOPATUBHOM cpejie (yrpaBlieHHEe TI0JIb30BaTeIsIMA, MOHHTOPHHT
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MPOU3BOAUTEILHOCTH).
— PaszpaboTka 1 onTUMH3AIUS CIOKHBIX SQL-3ampocoB iist peaibHBIX MTPOCSKTOB.

— Opranuzanus perysipHOTO pe3epBHOTO KOIMMPOBAHHS M BOCCTAHOBIIEHHIE JAHHBIX B IPOU3BOICTBEHHOM Cpe/ie.

— Hactpoiika cucreMsl 6e30macHOCTH 0a3bl JaHHBIX, BKIIOYas MIH(QPOBAHUEC U AY/IHT.

— IIpoektupoBanue u BHeApeHUe 0a3bl NaHHBIX ISl HOBOW HH(MOPMAITMOHHOW CUCTEMBI.

— HuaTterpamus 6a3sl JaHHBIX C OM3HEC-TIPHUIIOKESHUSIMH U BeO-CEpBHCAMH.

— Peanuzarus u sxcIutyaTanus BEKTOPHBIX 0a3 JaHHBIX 1)1 00pabOTKH OOJBIIMX MaCCUBOB JIaHHBIX.

— CozaHue U TECTUPOBAHKE CUCTEMBI OTUETHOCTH € UCIONb30BaHueM SQL 1 KIIMEHTCKUX HHCTPYMEHTOB.
— Onrtumwuzanus Nporu3BOJAUTEILHOCTH 0a3bl TAHHBIX B YCIOBHUSAX BBICOKOW HArpy3KH.

IIpomeskyToUHasi aTTecTanus (AK3aMeH M0 MOAYJII0)

12

Bcero

660
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3. YCJIOBUSA PEAJIM3ALIUU ITPOPECCUOHAJIBHOI'O MOAYJIA

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Kabuner uHpOpMALIMOHHBIX TEXHOJOTUH B MpodecCHOHANbHON aesTenbHOCTH, KaGuHer
uHpopmartuku, Jlaboparopus nHGOpPMAILIMOHHBIX pecypcoB, MacTepckas nporpaMMHpOBaHus U 0a3
JMaHHbIX, Mactepckas OpraHuM3aldd W TPHHLIWIOB MOCTPOCHHS HWH(POPMALMOHHBIX CHCTEM,
OCHAILIEHHBIE B COOTBETCTBUU C npuioxenrem 4 OIIOII.

3.2. YueOHO-MeTOaHYECKOE 0o0ecIeueHune

3.2.1. OcHOBHBIE NIeYaTHbIE U/WJIN IJIEKTPOHHbIE U31aHUSA
1. Umomeukun, B. M. OCHOBBI HCIIOJIb30BAHUS M MMPOCKTHPOBAHMS 0a3 JTaHHBIX: YICOHHUK

JUTSL CpeHero npodeccuoHanbHOro oopasoBanus / B. M. Mnromeuknn. — MockBa: M31aTenscTBO
FOpaiit, 2025. — 213 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-01283-5. —
Tekct: onektponHbld // OOpa3oBartenbHas tiatdpopma FOpaitr  [caiir]. —  URL:

https://urait.ru/bcode/562514 (nara obpamenus: 27.03.2025).

2. CosetoB, b. SI. MndopmaiioHHble TEXHOJIOTHU: TEOPETUUECKHUE OCHOBBI: YUEOHUK s
CIIO / b. 4. Coseros, B. B. llexanosckuii. — Cankr-IletepOypr: Jlanp, 2021. — 444 c. — ISBN
978-5-8114-6920-8. — TekcT: amekTpoHHBIN // JlaHb: 37M€KTpOHHO-OMOIMOTEUHAs cHUCTeMa. —
URL: https://e.lanbook.com/book/153674 (nata obpamienus: 27.03.2025). — Pexum gocrtymna: s
aBTOPU3. IIOJI30BATEIICH.

3. Craceima, B. M. ba3pl JaHHBIX: TEXHOJOTHHU JOCTYINA: yYEOHWK I CPEIHETO
npodeccuonansHoro oopazosanus / B. M. Craceimms, T. JI. CtaceimmHa. — 2-€ U3.1., UCIIP. | JIOTI.
— Mocksa: UznarensctBo FOpaiit, 2025. — 164 c¢. — (IIpodeccuonanbHoe oOpa3zoBaHue). —
ISBN 978-5-534-09888-4. — Tekct: anekrponnslii // ObpazoBatenbHas miaatdopma FOpaiit [cait].
— URL: https://urait.ru/bcode/565153 (nara obpamenus: 27.03.2025).

4. Crpyxkun, H. II.  ba3pl [naHHBIX: NPOEKTHUPOBAaHUE: YYEOHUK 7S CPEIHEro
npodeccuonansHoro odpazoBanus / H. I1. Ctpyxkun, B. B. T'onun. — Mocksa: U3narenscTBo
FOpaiir, 2025. — 477 c. — (IIpodeccuonansroe obpazosanue). — ISBN 978-5-534-11635-9. —
Texct: snextponHwiii //  OOpasoBarenvHas 1minatdopma IOpaiit  [caitit]. —  URL:
https://urait.ru/bcode/566509 (nara obpamenus: 27.03.2025).

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. AmmumnoroB, B. A. Teopernueckue OCHOBBI aBTOMATH3WPOBAHHOTO YIPABIICHUS.

JlaGopatopHslif npaktukyMm / B. A. Amnunoros. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlanb,
2023. — 208 c. — ISBN 978-5-507-47251-2. — TekcT : 37eKTpOHHBIN // JIaHb : 37IE€KTpOHHO-
oubnmuoreynass cucrema. — URL: https://e.lanbook.com/book/349967 (mata oOpamieHus:

27.03.2025). — Pexxum Joctymna: ajisi aBTOpU3. MOJIb30BATEIICH.

2. bamanos, A. H. ApromaTtu3sanus, nudpoBU3aIus U ONTUMHU3aIMs Onu3Hec-mporeccos: 1T-
pelIeHus U CTpaTeruu JUisi COBPEMEHHbIX KoMmaHui : yuedHoe nocodue aist CIIO / A. H. bananos.
— Cankr-IlerepOypr : Jlanb, 2024. — 48 ¢. — ISBN 978-5-507-48740-0. — TexkcT : 2JIeKTPOHHBIH
// Jlanp : snmekTpoHHO-OnOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/394535 (nmata
oOpamtenus: 27.03.2025). — PexxuM poctymna: i aBTOpU3. MOJIb30BaTENCH.

3. KpuBonocosa, H. B. IIpoektupoBanue u pa3paboTka 0a3 JaHHBIX: MPAKTHKYM : ydeOHOe
nocobue / H. B. KpuBonocoBa. — Canxrt-IlerepOypr : CII6GI'YT um. M.A. bonu-bpyesuua, 2021.
— 89 ¢. — Tekct : 3nekTpoHHbIA // JlaHb : 31nekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/279716 (mata obpamenusi: 27.03.2025). — Pexum noctyma: s
aBTOPH3. NIOJI30BATEIICH.
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4. CoseroB, b. .

ba3sl pgaHHBIX

y4eOHUK JUIsI CpelHero mnpogeccrnoHaIbLHOIO

obpaszoBanus / b. 5. Coseros, B. B. Llexanosckuii, B. JI. YepToBckoii. — 4-e u3n., nepepal. u 1011

— MockBa

ISBN 978-5-534-18784-7. — Texkcr

[caiiT]. — URL: https://urait.ru/bcode/563146 (nara obpamenus: 27.03.2025).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
MMPO®ECCHUOHAJIBHOI'O MOAYJIA

: M3parensctBo HOpaiit, 2025. — 403 c. — (IlpodeccronansHoe oOpazoBaHue). —
anekTpoHHbld // OOpasoBarenbHas Tuiargopma FOpaiT

Kon IIK, OK Kputepun oneHku pe3yjbrara D®opMbI KOHTPOJISI
(moxa3aTejim 0CBOEHHOCTH KOMIIETEeHIINi) MEeTO/IbI OIIEeHKH
OK 01 —OK 09 | Ouenka «oTam4Ho» - nentudukamnus npodiemsl, | Jk3amen/3auer B hopme
CBSI3aHHOM C HOPMaJIbHBIM (DYHKIIMOHHUPOBAHUEM co0ece10BaHuUsA:
0a3bl 1aHHBIX; BoccTaHOBIIEHUE CUCTEMBI. NPaKTUYECKOE 3a/IaHUE T10
OrneHka «xopoioy - aentudukamus npoOaemsl, UaeHTU(UKAITIN TTPOOIEM
CBSI3aHHOW C HOPMAJIbHBIM ()yHKIIHOHHPOBAHUEM C HOPMAJIbHBIM
0a3bl JaHHBIX. dbyHKIIMOHUpOBaHKE 0a3
OrieHKa «y/10BJIETBOPUTEIBbHOY - VIeHTHUKALNS | JTaHHBIX
po0iieMsbl, ¢ QYHKIIMOHUPOBAHUEM 0a3bl TaHHBIX. 3aiuTa OT4E€TOB 1O
MPAKTHYCCKUM U
nabopaTopHBIM paboTam
K 2.1. OreHka «0TIAUYHOY - nenTudukanus npodieMsl, | Dk3amen/3ader B popme
BrisBnsaTh CBSI3aHHOM C HOPMAaJIbHBIM (DYHKIIMOHHUPOBAHUEM co0ece10BaHuUs:
poOIIEMBI, 0a3bl 1aHHBIX; BOocCTaHOBIIEHNE CUCTEMBI. NPaKTUYECKOE 3a/IaHUE T10
Bo3HUKaromue B | OueHka «xopouoy - Mnentudukanus npooiemMsl, uaeHTudukau npodiem
nporecce CBSI3aHHOW C HOPMAJIbHBIM ()yHKIIHOHHPOBAHUEM C HOPMAJIBHBIM
9KCIUTyaTanuu | 0a3bl JaHHBIX. ¢dbyHKIIMOHUpOBaHKE 6a3
0a3 TaHHBIX. OrneHka «yA0BJIeTBOPUTEIbHO» - neHTH(UKamus | JaHHBIX
po0ieMsbl, ¢ GYHKITMOHUPOBAHUEM 0a3bl TaHHBIX. 3aiuTa OT4ETOB 1O
MPAKTHYCCKUM U
1a00paTOpHBIM paboTam
K 2.2 OrnieHKa «OTJIHYHO» - ATMUHUCTPUPOBAHUE Dk3aMeH/3aueT B hopme
OcymecTBnaTh | cepBepa 0a3 JaHHBIX; Y4yacTHe B cobeceJoBaHUs:
POy PHI aJIMAHUCTPUPOBAHHUHU OTIEITHHBIX KOMIIOHEHTOB NPaKTUYECKOE 3alaHuUE T10
aJIMUHHUCTPHUPOB | CEPBEPOB; aIMUHHUCTPUPOBAHUIO
aHus 0a3 Onenka «xopomo» - AIMUHUCTPUPOBAHUE cepBepa | cepBepa 0a3 JaHHBIX
JTAHHBIX. 0a3 JaHHBIX; YYacTue B aAMUHUCTPUPOBAHUHU. 3aiuTa OT4ETOB 1O
OreHKa «y/A0BJIETBOPUTEIBHO) - MPAKTHYCCKUM U
AJMUHUCTPUPOBaHUE cepBepa 0a3 TaHHBIX. 1a00paTopHBIM paboTam
IIK 2.3. O1ieHKa «OTJAMYHO» - JJOKYyMEHTUPOBaHUE DKx3aMmen/3aueT B hopme
[TpoBoauTH pe3ysbTaToB ayIuTa 06€30MacHOCTH UH(OpMAIUH; cobeceJoBaHUs:
ayJHT CUCTEM Hcronp30BaHue MPOLEAyphl PE3EPBHOTO MPAKTHYECKOE 3a/TaHUE TI0
6e30macHOCTH KonupoBaHus 6a3 naHHbIX; Mcnonb3oBanue JIOKYMEHTHPOBAHUIO
0a3 TaHHBIX C IPOIIeTypBl BOCCTAHOBJICHHS 0a3 TaHHBIX pe3yabTaTOB ayAnuTa
ucnoib3oBanue | OmeHka «xopomoy - JlJokyMeHTHpOBaHHE 0€e30MacHOCTH
M PETJIAMEHTOB | pe3yJIbTaTOB ayAuTa 0€30MacHOCTH HH(POpMAIIHH; nHpopmanuu
110 3alIUTe Hcnonb30BaHue MpoLeaypbl pe3epBHOTO 3ammra OT4EeTOB 110
nHpOpMAIIHH. KOTIMPOBaHUs 0a3 JaHHBIX. MPAKTHICCKUM H

O1eHKa «yA0BJIETBOPUTEIBHO) -
JIoKyMEeHTHpOBaHUE PE3y/IbTATOB ayIUTa
6e301acHOCTH HH(OPMAIIHH.

1abopaTopHBIM paboTam
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[IK 2.4.
®opMupoBaTh
TpeOoBaHUs
XPaHWJTHII
OaHKa JaHHBIX
111 O0yYEHHSI.

OreHKa «0TIANYHOY - [ToATOTOBKA TOKYMEHTAIIUN
1o (hOpMUPOBAHHIO TPEOOBAHUH XpaHWIUI] OaHKa
JTAHHBIX.

OreHka «xopomoy - MUHIMaIbHAs MOrOTOBKA
JOKYMEHTAIUH 110 (OPMUPOBAHUIO TPEOOBAHHMIA
XPaHWUJIHUI OaHKA TaHHBIX

OreHKa «y/I0BJIETBOPUTEIBLHOY - Kakas-mi0o
JOKYMEHTAIUs 10 (HOPMHUPOBAHHIO TPEOOBAHUIN
XpaHWIUIL OaHKa JTaHHBIX

DK3aMeH/3aueT B hopme
cobeceJ0BaHUs:
NPaKTUYECKOE 3a/IaHUE T10
MOJITOTOBKE
JOKYMEHTAIHH 110
(dopmupoBaHHUIO
TpeOOBaHUH XPAHUIIHII]
0aHKa TaHHBIX

3amnmrTa OTYETOB 110
MPAKTHYECKUM U
nabopaTopHBIM paboTam

IIK 2.5.
ITonrorasmuBar
b JaHHBIE I
0a3nl 3HAHUH

Onenka «oTau4Ho» - [IpoektupoBanue, pazpaborka
Y DKCIUTyaTanus 0a3 JaHHbBIX.

Ouenka «xopomo» - [IpoexktupoBanue,
MUHUMaNbHas pa3paboTKa U dKCIuTyaranus 6a3
JTAHHBIX.

OreHka «y/10BJIETBOPUTEIBbHOY» - MUHUMAIbHbBIE
IIPOEKTUPOBAHUE U pa3pabOTKa U IKCILTyaTanus 6as3
JAHHBIX.

DK3aMeH/3a4ueT B hopme
cobece0BaHUs:
NPaKTUYECKOE 3a/IaHUE T10
POCKTHPOBAHUIO,
pa3paboTke u
JKCIUTyaTanuu 0a3
TAHHBIX

3amura OTYETOB 110
MPAKTHYCCKUM U
nabopaTopHBIM paboTam
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Mpuaoxenne 1.3

Kk OIIOII no cnennaabHOCTH

09.02.13 UnTerpanus pemieHuid ¢ NpuMeHeHneM
TeXHOJIOTUil HCKYCCTBEHHOI0 MHTE/VIEKTA

Pabouass nporpamMmma npogecCHOHAIBLHOI0 MOAYJIsA

«IM.03 OBYYEHHME I'OTOBBIX MOJIEJIEM UICKYCCTBEHHOI'O
HUHTEJIVIEKTA»
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI
MMPO®ECCHUOHAJIBHOI'O MOAYJIA

«IIM.03 OBYYEHHUE I'OTOBBIX MOJIEJIEM UICKYCCTBEHHOI'O UHTEJVIEKTA»

1.1. Heabr m mecto mnpodecCHOHATBHOTO MOAYJSA B CTPYKType 00pa3oBaTebHOM
NMPorpamMmbl
Lens Momyns: ocBoeHue Buma AestenbHocTH «[IM.03 OOydeHHEe TOTOBBIX MoOjENeH

HCKYCCTBEHHOT'O MHTEJIJICKTaY.
[IpodeccuonanpHbBIl  MOAYIIH

IIPOrpaMMBI.

1.2. Ilnanupyemble pe3yJbTaThl 0CBOeHHsI NPOeCcCHOHAIBHOT0 MOXYJIS
Pe3ynbratel ocBoeHUst NPO(ECCHOHATBHOTO MOJIYJS COOTHOCATCA C IIAaHUPYEMbIMU

pe3ylbTaTaMu

OCBOCHUA

BKJIIIOUCH B

0o0pa3oBaTeNbHON  MPOrpaMMBbL,

KoMmmeTeHIui Beimyckauka (1. 4.3 OITOII).
B pesynbrare ocBoeHuUs MPOPECCHOHATBHOTO MOIYJISE 00 y4YarOIIUICS TOJKCH:

00513 aTCJIbHYI0O 4acCTb

npeaCTaBJICHHBIMU B

o0OpasoBarenbHON

MaTpune

Kon YMeThb 3HATD Baaners HaBbIKAMH

OK,

IK

OK 01 | pacno3naBaTh 3a7a9y W/WJIM | CTPYKTYpa IJIaHa JJIst
npo0iieMy B peleHus 3aaaq,
po(heCCHOHATTLHOM H/WIN | aJITOPUTMBI BBITIOTHCHHUS
COLIMAaJTIbHOM KOHTEKCTE, pabot B
AHAJM3UPOBATH U BRIJICIATh | MPO(GECCHOHATBLHON U
e€ coCcTaBHBIC YaCTH CMEXHBIX 00JIaCTsIX
OTIPENIENIATH ATAIBI PEIICHUS | METOBI pabOTHI B
3a/1a4¥, COCTABIISATH TUIaH npodeccuOHATBLHON U
NIeMCTBUS, pealn30BbIBATH CMEXHBIX cepax
COCTaBJICHHBIH IJIaH, MOPSI0K OLIEHKU
OTIpeNeNATh HEOOXOIUMBIE | PE3YyJIbTaTOB PEIICHHS
pecypchl 3aj1a4 NpoQecCuoHANTbHOM
BJIAJICTh aKTyaJbHBIMH JeSITeTbHOCTH
METO/aMu paboTHI B
poeCCHOHAIBHON U
CMEXHBIX cepax

OK 02 | npuMeHsTh CpeacTBa COBPEMEHHBIE CPECTBA U
UH(}OPMaIMOHHBIX yCTpOMCTBa
TEXHOJIOTUH [T peIICHHS uHpOpMAaTH3ANH,
npodecCHOHATBHBIX 33J]ad | MOPSAA0K UX IPUMEHEHHUS U
UCTIOJTB30BaTh COBPEMEHHOE | TPOTPaMMHOE
mporpaMMHOe obecriedyeHue | o0ecrieueHue B
B IIpodeccuoHanbHO npodeccuoHanbHOM
JeSITeIbHOCTH JeSITeTbHOCTH, B TOM
UCTIOJIB30BaTh Pa3IMUHBIC grcie nudpoBbIe CPeCcTBa
U(POBBIE CPEICTBA JUIS
pemeHus
npodeCCHOHATBHBIX 3a1a4

OK 03 | onpenenars akTyalbHOCTh COJIepXKaHUE aKTyaJIbHON
HOPMAaTHBHO-TIPABOBOM HOPMAaTHBHO-TIPABOBOM
JOKYMEHTAIUH B JOKYMEHTAIIUU
npodecCHOHATBLHON COBpEMEHHAasl Hay4YHas u
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NeSITeTbHOCTH
NPUMEHSTH COBPEMEHHYIO
HAYYHYIO
npoeCCHOHATBLHYIO
TEPMHUHOJIOTHIO
OTIPENIENIATh U BHICTPAUBATh
TPAaEeKTOPUHU
npo¢ecCuOHaIBHOTO
pa3BUTHS U
camMoo0pa3zoBaHus
HAXOJIUTh HHTEPECHBIE
NPOCKTHBIC UJICH, TPAMOTHO
ux (HopMyIHpPOBATH U
JIOKYMCHTHPOBATh
OLICHUBATh
YKU3HECITOCOOHOCTh
MIPOEKTHOM UJIEH,
COCTABJIATH IUIAH MPOEKTa

npodeccuoHaIbHAs
TCPMHHOJIOTUsA
BO3MOYKHBIE TPACKTOPHUHU
podheccCHOHATLHOTO
pa3BUTHS U
camoo0pa3zoBaHus
OCHOBHBIE JTaITbl
pa3paboTKU U peann3aiuu
MPOCKTa

OK 04 | opranuzoBbIBaTh paboTy MICUXOJOTHYECKUE OCHOBBI
KOJUIEKTHBA U KOMaH/Ibl JESITEIbBHOCTH KOJUIEKTHBA
B3aMMO/ICHCTBOBATH C MICUXOJIOTHYECKHUE
KOJUIETaMH, PYKOBOJICTBOM, | OCOOCHHOCTH JTUYHOCTH
KJIMEHTaMH B XOJI€
npodeCCUOHATLHON
JIeATEILHOCTH

OK 05 | rpamoTHO M3narath CBOU npaBuia opopMiacHuUs
MBICJIH U 0OPMIISITH JIOKYMEHTOB
JIOKYMEHTHI 110 MpaBujia NOCTPOEHUS
npodecCHOHATIbHON YCTHBIX COOOIIECHUMN
TeMaTHKe Ha 0COOEHHOCTH
TOCYJaPCTBEHHOM SI3BIKE COITHAIBHOTO 1
MPOSIBIISATH TOJIEPAHTHOCTD B | KYIbTYPHOTO KOHTEKCTA
paboueM KOJIICKTHBE

OK 06 | neMoHCTpUpPOBATH TpagUIMOHHBIX
OCO3HAHHOE MOBEJICHUE 00111e4€eI0BEYeCKUX
OTIHCHIBATh 3HAYMMOCTh LIEHHOCTEH, B TOM YHUCIIE C
CBOEH CIeIUaIbHOCTH Y4€TOM FapMOHU3AIUN

MEXHAIIMOHATBHBIX U
MEXPEJIUTUO3HBIX
OTHOLIEHU
3HAYUMOCTh
npodeccuoHaNBHOM
JIeATETLHOCTH 110
CIEUATBHOCTH

OK 07 | cobmrogaTs HOPMBI MpaBUIa SKOJIOTUYECKOMN

9KOJIOTHUECKOM
0€e30IacHOCTH

OTIpEeIeTIATh HAIPaBIECHUS
pecypcocOepekeHust B
pamkax npodeccuoHaIbHON
JIeATEITLHOCTH T10

0e30macHOCTH IpU
BEICHUU
npodeccuoHaNBHOM
JeSTEIbHOCTH
OCHOBHBIE PECYPCHI,
3a7eliCTBOBAHHEIE B

42



CHEIUAIbHOCTH npodeccuoHanbHOM
OpraHU30BBIBATH JeSITEIIbBHOCTH
po¢eCCHOHAIBHYIO MyTH 00eCrieYeHUs
JESITEIIBHOCTD C pecypcocOepexeHus
COOIOZICHUEM MPUHIIMIIOB | MPUHIUIIBI OEPEHITUBOTO
OepexIIMBOro NPOM3BOJICTBA | IPOM3BOACTBA
OK 08 | npuMeHATH pallMOHAIBHBIE | YCIOBUS -
MIPUEMBI IBUTATEIbHBIX npodeccuoHaTBLHON
byHKIM B JESITEIbBHOCTH U 30HBI
npohecCHOHATBLHOM pucka GU3HIECKOTO
JESITEIbHOCTH 3JI0pOBBS AJIs
I10JIb30BATHCS CPEACTBAMU | CIIELIUATIBHOCTHU
npoUIaKTUKU cpencTBa NpopUIaKTHKU
HepeHaIpsHKEHMS, HepeHaIpsHKEHUS
XapaKTePHBIMU IS TAaHHON
CHEIUAIBHOCTH
OK 09 | noHuMath OOIIHIA CMBICIT MpaBuia MOCTPOCHUS -
YETKO NMPOU3HECEHHbIX IIPOCTBIX U CJIOKHBIX
BBICKA3bIBAaHUU Ha MpeIoKEHUN Ha
U3BECTHBIE TEMBI poheccuoHaNbHbIE TEMBI
(npodeccroHaIbHBIC U OCHOBHBIC
OBITOBBIE), IOHUMATh o0mIeyrnoTpeOuTeNbHbIe
TEKCThbI Ha Oa30BbIC rinaroJjsl (ObITOBas U
pohecCuOHANIbHBIE TEMBI npodeccuoHanpHas
y4acTBOBATh B IMAJIOTaxX HA | JIEKCHKA)
3HaKOMBbIE O0IINE U JIEKCUYECKUIT MUHUMYM,
npodecCOHATIbHBIE TEMBI OTHOCSIIMICS K ONTUCAHUIO
CTPOUTH MPOCTHIE IIPEIMETOB, CPEJICTB U
BBICKa3bIBaHUS O ce0e U 0 IIPOLIECCOB
cBOE npodeccruoHabHON | MpodecCHOHaTbHON
JESATEIIBHOCTH JESATEIBHOCTH
KpaTKO 0OOCHOBBIBATH U 0COOEHHOCTH
OOBSICHATH CBOU JACUCTBUS IIPOU3HOIICHHUS
(TekylIue U IIaHUpyeMble) | MpaBuila YTEHUS TEKCTOB
IIMCaTh MPOCTHIE CBS3HBIE npodeccuoHaIbHON
COO0O0I1IeHUsI HA 3HAKOMBIE HaIpPaBJIEHHOCTH
WM HHTEPECYIOLINE
poeCCHOHAIBHBIC TEMBI
I1IK 3.1 | AnanusupoBats 3anauu [uist | OCHOBBI METOJIOB [MonGupats 1 HacTpauBaTh
BbIOOPA MOAXOIAIIUX MAaIIMHHOTO 00y4YeHus, roroBsie Mozenu MU ¢
roroBelx Monenen NN, HPUHIUIBI pabOTHI Y4ETOM MOCTaBIECHHBIX
YUYUTBHIBATh KX OTpaHUYEHUs | TOTOBBIX Moaenei MU, ux | 3amay, ananu3upoBaTh
Y BO3MOKHOCTH. BU/Ibl U IPUMEHEHUS. pe3yNbTaThl UX
S3p1KH IIPUMEHEHUS.
POrPaMMHUPOBAHUS,
ucnosp3yemble 1t MU
(Python, R).
[1K 3.2 | Pa3zpabatsiBath clieHapuu Mertonsl u cTpareruu Co3nanue cueHapues

00y4YeHHUsI, OTIpeNIeNATh
napameTpbl 00yJIeHUS IS

00ydeHus Mo/IeTIeH, THTIBI
JIAHHBIX JIJIs1 OOy4eHHS,

06yqu1/I;1, HoATOTOBKa
JaHHBIX IJIs 06yquI/1$[,
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Pa3JIMYHBIX TUIIOB MOJICJIE | METOJIbI TPEABAPUTEIIBHON | HACTpOKa

nn. 00paboOTKH JaHHBIX. TUNEPIIAPAMETPOB IS
JOCTHKECHUS
ONTUMAJILHOTO
pe3yJibTara.

I1K 3.3 | HactpauBaTh nporecc [Tpununst u anroputMel | [Iponecc o0ydyenus
00y4eHus1, BEIOMPATH 00y4eHUsT MOJICIICH, MojieNiel Ha
NOJAXOAIINE JAaTaCEThI U METO/Ibl OLICHKU KayecTBa | MOATOTOBJIEHHBIX IaHHBIX,
KOPPEKTUPOBATh MTapAMETPBI | MOJEINIEH, KPUTEPUHU IIPUMEHEHUE METOJI0B
00y4yeHHs JUIs KaTUOPOBKU. | KaJTHOPOBKH. KaTMOpOBKH ISt

yJIy4IIE€HUSI TOYHOCTH
MOJIETIEH.

I1K 3.4 | OcyuiecTBisT MOHUTOPUHT | MeTO/bI OLIEHKH Onenka 3¢ (heKTUBHOCTH
Ka4yecTBa 00y4eHus IIPOU3BOIUTEIIBHOCTH 00y4eHHBIX MoJenell,
MO/J1€JI€H, BBISBIIATD MoJieIeH, METPUKHU KOPPEKTHPOBKA 00yUYEHUS
OTKJIOHEHUS U IpoOJeMbl B | KayecTBa (accuracy, IpU HEOOXOTUMOCTH,
pe3ynbTarax paboThI. precision, recall u 1.11.). aHaJIN3 OMIHOOK 1

yJIy4IIEHUE MOJEIIN.

I1K 3.5 | IlogroraBnuBarh oT4€THI U | DOpMAThI U CTAHAAPTHI CozniaHue OT4eTOB 110
JOKyMEHTUPOBATh IIPEJICTaBICHHUS 00y4YEeHHIO MOJIETICH,
pe3ysbTaThl paboTh € pe3yabTaToOB pabOTHI UCIIOJIb30BaHUE
mozensmu MU, ucnone3ys | Mojeneld, MHCTPYMEHTBI MHCTPYMEHTOB IS
CTaHJApPTHI M TPEOOBAHUA K | JJIsl BU3YaTH3AIHH Busyanu3zaun (Matplotlib,
oopmIIeHHIO. JIaHHBIX U PE3YJIbTAaTOB Seaborn) Ju1st HarAAAHOTO

00yueHusl. IPEJICTaBICHUS JaHHBIX.

I1K 3.6 | ®opmupoBaTh 3anpockl Juis | OCHOBBI 3aIIPOCOB IS dopmupoBaHue 3aIpocoB

MOJIyYEHUS JAHHBIX U3
mozenen MU, npeacrasisatey
pe3yNbTaThl B BUJIE
rpaduKoB U TaOJIMII.

aHaiu3a U 00paboTKH
nanabix, SQL, NoSQL
0a3nl JaHHBIX,
WHCTPYMEHTHI
BH3YaIH3aIiH TAHHBIX.

IJId TIOJTYYCHHA U aHaJIn3a
JAHHBIX, TOCTPOEHUE
rpauKOB U TUATPAMM JIJIs
BU3yaJln3alluu
pe3yabTaToB padoter M.
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2. CTPYKTYPA U COAEPKAHUE ITPO®PECCUOHAJIBHOI'O MOJAYJIA

2.1. TpynoeMKoOCTb OCBOCHHUSI MOAYJISI

HaumeHOBaHUE COCTABHBIX YacTeil MOXYJIst

O0BeM B yacax

B 1.4. B popme nmpaxr.

NOATOTOBKHU
YueOHbIe 3aHIATUS 488 232
KypcoBas pabota (mpoekr) 20 20
CamocTosTenpHas padora 92 -
ITpakTuka, B T.4.: 432 432
yaeOHast 72 72
POM3BOJICTBEHHAS 360 360
ITpomexyTodHast aTTecTamus 36 36
Bcero 1048 720
2.2. CTpykTypa npoecCHOHAJIBLHOI0 MOAYJIsI
IIpo
Bru.B Kypco Cawm Vue | P
ocT ozc
¢dhopme O0y4ueH Bast OHa
HamnmeHnoBanwus pazaenos Beero | mpaktuu He 1o Yuebubie | pabot oATe F's Be
Kox OK, TIK . JIbH HHa
npodhecCHOHANTBEHOTO MOTYJIS , 4ac. €CKOU MJK, B 3aHATHSA a as npa o
MOAr0TO T.4.: (npoe KTH
BKH KT) pac Ka fpa
ora KTH
Ka
1 2 3 4 5 6 7 8 9 10
OK 01, OK 02, Pasnen 1. Paspabotka 192 78 192 156 - 24
OK 03, OK 04, CIICHApUEB 00yUYCHUS
OK 05, OK 09 TOTOBBIX MOJIEIEH
IK 3.1, TIK 3.2,
I1K 3.3, TIK 3.5,
11K 3.6
OK 01, OK 02, Paznen 2. Unterpanus 206 82 206 166 - 34
OK 03, OK 04, HCKYCCTBEHHOT'O MHTEJIJIEKTA
OK 05, OK 09 B HH(OPMaLMOHHBIE
TIK 3.3, TIK 3.4, CHCTEMBI
MK 3.5
OK 01, OK 02, Paznen 3. Pa3pabotka 206 92 206 166 20 34
OK 03, OK 04, MIPOMIITOB JJISt
OK 05, OK 09 HCKYCCTBEHHOT'O MHTEJIJICKTA
1K 3.3, TIK 3.6
OK 01 - OK 09 Y4ebHas npakTUKa 72 72 72
IK 3.1, TIK 3.2,
IIK 3.3, [1K 3.4,
K 3.5, [1K 3.6
OK 01 - OK 09 ITpon3BoACTBEHHAS IPAKTHKA 360 360 360
TIK 3.1, TIK 3.2,
TIK 3.3, K 3.4,
I1K 3.5, [1IK 3.6
IIpomeskyTo4Has arTecTanus 36 36
Bcezo: 1048 720 604 488 | 20 | 92 | 72 | 360
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2.3. Conep:xanne npodeccHOHAJIBLHOT0 MOTYJIS

O0beMm, akaa. 4 Konut .
/ B TOM 4HCI€E KOMIICTCHIHH,
HaumeHnoBanue B opme $opmuposanuio
PA3IeIoB | Tem Copaepxxanne y4e0HOro MaTepuaJia, NPAaKTHYECKUX H JIA00PATOPHBIX 3aHATHSA IpaKTRYeCKOl KOTOPBIX
1OATOTOBKH, crnoco0cTByeT
aKaL. 3JIeMeHT
NMPOrpamMMBbl

MJK 03.01 Pa3padoTka cieHapueB 00y4eHHsI TOTOBbIX MOjIeJIeii 192/90
Pa3znen 1. OcHoBBI pa3padoTKH ciieHapueB 00y4yeHus moaeaeii MU 192/78
Tema 1.1. Beenenue B | Coaep:kanue 24 OK 01, OK 02,
WU u mamuHHOE OcHOBHBIE BH]IbI HICKYCCTBEHHOT'O HHTEIUIEKTA, POJIb MAIIMHHOTO o0yueHus B M. 12 OK 03, OK 04,
o0yuenne B TOM 4nciIe IPAKTHYECKHUX U 1a00PATOPHBIX 3aHATHIH 12 OK 05, OK 09

1. HWccnenoBanue npocthix Mozenei M. IK'3.1, 11K 3.2,

2. CozpaHue IpoCTOro aaropuTMa MalllMHHOTO 00YYEHUSI. IIK 3.3, IIK 3.5,

3. Cpasuenne mozeneit M Ha 0oCHOBE TOTOBBIX PEIICHHUM. [IK'3.6

4. Amnanus pe3yibpTaToB pabOTHI MpocToro anroputma M.

5. Dxcnepument ¢ Hactporikamu Moaenu VW nist perieHus 3agadu.

6. Hanmcanue ordera o 6a3oBbIM anroput™am M.

B ToM uncie camocTosAATeILHAA padoTa o0yyarommxcst 4
Tewma 1.2. IlogrotoBka | Conep:kaHue 28 OK 01, OK 02,
JAAHHBIX W UX POJIb B AHanu3 NaHHBIX ¥ MTOTOTOBKA JAHHBIX JUJIS MOZEJIEH, TPUHIIUIIBI ITPEeIBAPUTEIHHON 00padOTKH 14 OK 03, OK 04,
o0yuenun N JTAHHBIX JUISI MAIITTHHOTO O0YYEHUSI. OK 05, OK 09

B ToM ynciIe MpaKTHYECKUX M J1a00pPATOPHBIX 3aHATHI 14 1K 3.1, IIK 3.2,

7. HMmopTt v OYUCTKA TAHHBIX TSI OOYIEHUS MO/IEIIH. gi gé’ TIK 3.5,

8. lloaroroBka JaHHBIX I PaOOTHI C ANTOPUTMOM MALIMHHOTO O0YYeHUsI. '

Hopmanuzanus u ctangapTHU3aus 1aHHBIX.

9. Cosznanue HabOpa JaHHBIX )i 00yUEHUS ¥ TECTUPOBAHUS MOJICIIH.

10. Busyanu3zanus gaHHBIX Ul aHAIU3a NIepes 00yUEHUEM.

11. OGpaboTKa MPOMyIIEHHBIX 3HAYCHUH B JAHHBIX.

12. Co3nanue ordera 1o 00pabOTKe JaHHBIX.

13. O6beanHeHNE TaHHBIX U3 Pa3HBIX HCTOYHUKOB JJIsl MOJIETIH.

B ToM uncie camocTosATeIbHASA padoTa 00yJaommxcst 4
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Tema 1.3. Anroputrmsl | Conep:kaHue 32 OK 01, OK 02,
00yueHus Mozerneii OO0y4enue ¢ yuureneM u 6e3 yuurens. OCHOBHbIC 3Tallbl U METO/IbI 00YUEHHS MOJICIICH. 16 OK 03, OK 04,
nn B ToMm uncie npakTHYECKUX M JIA00PATOPHBIX 3aHSITHH 16 OK 05, OK 09
14. Peanuzanus 3agaun KiaccuUKaU ¢ 00y4eHHEM C YUUTEIIEM. IIK 3.1, 1IK 3.2,
15. OOyuenue Mozaenu s 3a/1a4l PETPECCHHU. 1K 3.3, IIK 3.5,
16. O0yuenue Moaenu 6e3 YIUTENs Ha OCHOBE KIIACTEPU3AIIHH. IIK 3.6
17. OntuMuzanms rurieprapaMeTpoB Moeau ¢ momompio Grid Search.
18. Hactpoiika runepnapaMeTpoB Jisl yIAy4IICHNS Ka4ecTBa MOJEIH.
19. [IpumeHeHNE METO 1A KPOCC-BaTHIAIINH.
20. Omenka MPOU3BOUTEFHOCTH MOEIH TIOCIIE€ HACTPOMKH.
21. Vcnonb30oBaHKUe PA3IMYHBIX MOJIEIICH I PELICHMSI 3a]1a4M KJIACCU(DUKAIIIH.
B Tom uncie camocTosiTeIbHAS PA00TAa 00y4aAIOIIIMXCS 4
Tewma 1.4. O6yuenue Conep:xanue 36 OK 01, OK 02,
Ha OCHOBE Mertpuku st orienku mozeseir MU (tounocts, recall, F1-score), CriocoObI MOBBIIIEHUSI 18 OK 03, OK 04,
KJaccuuKau 3¢ EKTUBHOCTH MOZEJICH MAITMHHOTO 00yYEHHSI. OK 05, OK 09
B ToM ymcie npakTHYeCKUX U J1a00PATOPHBIX 3aHATUH 18 IIK'3.1,1IK 3.2,
22. Pacder METpUK TOYHOCTH ISl MOJEITH. TIK 3.3, 11K 3.5,
23. OreHKa TOYHOCTH MOJIETH HA HOBBIX JIaHHBIX. TK 3.6
24. Tlpumenenue F1-score mis aHanu3a 3QGEKTHBHOCTH MOICIIH.
25. CpaBHEHHE HECKOJIBKUX MOJICIICH MO PA3TUYHBIM METPUKAM.
26. Tlocrpoenne ROC-kpuBo# st aHATN3a MOJIEITH.
27. Busyanuzanus pe3ybTaToB MOJIEITH ¢ IOMOIIBIO confusion matrix.
28. OnTuMu3aIys MOJIeNy Ha OCHOBE MOJTYYEHHBIX METPHK.
29. Ornenka MOJIETTH C UCTIONb30BaHUEM METPHK precision u recall.
30. Co3naHue oTueTa 10 Pe3yJIbTaTaM OIEHKU MOJICIIH.
B Tom uncie camocTosiTeIbHAs Pa6oTa 00y4al0IUXCS 6
Tema 1.5. Perpeccusa B | Conep:kaHue 36 OK 01, OK 02,
mozensix U Apxutektypa HHPOPMALMOHHBIX cucTeM ¢ uHterpauueii MU, Metoapl naterpamuu MU B 6usnec- 18 OK 03, OK 04,
MPOLIECCHl M MH()OPMAITMOHHBIE CUCTEMBI, DTHKA UCIIOIb30BaHust M B MHPOPMAIIMOHHBIX CHCTEMaX, OK 05, OK 09
nepcrekTuBbl pa3Butusi MU B nHGOpMAIIMOHHBIX CHCTEMaX. K 3.1, 11K 3.2,
B TOM 4nc/ie NPAKTHYECKUX U JA00PATOPHBIX 3AHATHI 18 IIK 3.3, TIK 3.5,
31. TpoekTupoBaHne CUCTEMBI ¢ MHTEerparmeit UN. IIK' 3.6

32. Coznanue nntepdetica s padoThI ¢ Mozeibo M.
33. B3aumoneticteue MU ¢ 6a30ii JaHHBIX CUCTEMBI.
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34. TectupoBanue B3aumMoaehcTBus kommnonento MC ¢ UN.

35. Hactpoiika API qis pabotsi ¢ monensio M B UC.

36. UnTerpanus moaenu MU B uHGOpMAIIMOHHYIO CUCTEMY ¢ BeO-uHTEpdeiicom.
37. OnTuMmu3anys B3auMozeicTBus cucteMbl ¢ MW miis 06paboTKH JaHHBIX.

38. ABromaru3zanus 6usHec-nporeccos ¢ nomoiisio M B UC.

39. TectupoBanue moaenu MU B peanbrom Bpemenu B C.

B ToM uncie camocTosTeIbHAA padoTa 00yUaOmMXcst

6

IIpoMe:xyTouHas aTTecTanus (3K3aMeH)

12

MJIK 03.02 UnTerpanus HCKyCCTBEHHOI0 HHTEJIEKTA B HH(POPMALMOHHbIE CHCTEMbI

206/88

Pa3)le.]'[ 2. TexHoJIOTHH U METOABbI MHTErpalv HCKYCCTBEHHOT'0 MHTEC/LVIEKTA B HH(l)OpMaIIHOHHbIe CHCTECMBbI

206/82

Tema 2.1. OcHOBBI
unrerpauuu U1 B
WHPOPMAaIMOHHBIE
CHCTEMBI

Conep:xanue

44

OcHoBHBIE BUABI MH(OPMALMOHHBIX CUCTEM U UX POJIb B YIPABICHUH AAHHBIMU, OCHOBHBIC BHUJBI
NU n nx npumeHeHrne B WHGOPMAIMOHHBIX cHUcTeMax, Metoasl pabotsl M B mHDOpMAaIMOHHBIX
cucreMax.

22

B ToM umncie MPAKTHYCCKUX U HaﬁOpaTOprIX 3aHATHH

22

1. TIlpoexTtupoBanue nHPpOPMAIMOHHON cucTeMbl ¢ U.

2. Tlocrpoenue moxenu MC ¢ unterpanueii M.

3. Tecrupopanue B3aumoaercTBus komrnonenror MC ¢ UN.
Hacrpoiika cBsizeit mexay 6a3oii qannaeix U MU B UIC.
Onrumumzanus pabotel MU B ctpykrype UC.
Busyanuzanus Bzaumoneiicteus snementoB C ¢ M.
Oo6yuenne moneneit MW nns o0pabotku qannbix B WIC.
TectupoBanue mogenu MU Ha peanbHbix nanHbix UC.
Anamm3 gangaeix B UC ¢ nomornero UU.

Coznanue otuera o npousoautensuoctu UC ¢ UN.

10 Wnrerpanusa moaeneit U B unrepdetic MC.

11. Asromatuzanus nporeccoB B UC ¢ ucnonszoBanuem NN,

©ooNo O~

B ToM 4uciie caMocTosATEIbLHAS paﬁoTa oﬁyqaloumxcn

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 09
IK 3.3, IIK 3.4,
IIK 3.5

Tewma 2.2.
Wnrerpanus MU B
OM3HEC-TIPOIIECCHI U
aBTOMAaTH3aLUL

Conepxanue

48

Posie UM B aBTOMaTH3au 6usHec-npoueccos, [Ipumepsr ucnonszoBanus M B 6usHec-cucremax,
MeTto el onrTMU3anuu OusHec-mporneccos ¢ MU,

24

B ToM umucie MPAKTHYCCKHUX U naﬁopaTopmﬂx 3aHATHH

24

12. Ananu3 Ou3Hec-npoIieccoB Ay BHeapeHus M.
13. MoaenupoBanue OuzHec-nipouecca ¢ MN.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 09
TK 3.3, TTK 3.4,
TK 3.5
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14. Ontumu3zanus cymiecTByroniero ousnec-mnpoiuecca ¢ MU,

15. TectupoBanue MU ans aBromMaTh3anuy OU3HEC-onepanuii.

16. Ilpumenenne VU njst mporHo3upoBaHus U aHAJTUTUKU B OU3HECE.
17. Pa3paboTka aBTOMaTH3UPOBAHHBIX 0TYeTOB ¢ M.

18. Coznanue cuenapust UM nns ynpasieHus: Ou3HeC-MpoIeccamH.
19. Unterpanust U B cucteMy yrpaBleHUs IPOCKTAMH.

20. ABromaTu3anus 3a1a4 Ha ocHoBe UU.

21. Ananus pesynstatoB pabotsl U B OusHece.

22. Tloctpoenue otdera o BHeapeHun MU B OuzHec-nporiecc.

23. MojepHu3anus Ou3HEC-POIecCCOB HAa OCHOBE aHAIMTHKHU M.

B ToM umciie camocTosiTe/IbHAs pa6oTa 00yYal0IIMXCs 8
Tema 2.3. Anroputmel | Conep:kaHue 44 OK 01, OK 02,
WU nns 0o6paboTku OcHoBubIe anroputMbl MU 11t ananuza nanHbIX, MeToIbI IPUHATHS pemieHuid Ha ocaoBe U, 22 OK 03, OK 04,
JAHHBIX U TPUHSATH ITpumenenne MU B cucremax moiepkku npuHsaTHs pemiennii (DSS). OK 05, OK 09
peneHui B TOM 4nc/ie NPaKTHYECKUX H J1a00paTOPHBIX 3aHATHI 22 IIK 3.3, TIK 3.4,

24. Peanuzanus anroputma MU nis aHanmu3a JaHHBIX. IK 3.5

25. O0yuenue moaenu MU s 00paboTKy OONBIINX JaHHBIX.

26. llpuMeHeHre MeTO/Ia KITACTEPHU3AINY JJIS aHATTN3a TaHHBIX.

27. IlpuMeHeHne perpecCHOHHBIX METOIOB IS IPEICKa3aHHMH.

28. Bammnanus monenu U i aHanvsa JaHHbBIX.

29. Onrumu3zanust anroputMoB MU 1st ynydmeHus TOYHOCTH PEIIeHUH.

30. IlpumeneHre METOI0B KilacCU(DUKALMK AJIS1 aHAIIN3a TaHHbIX.

31. CpaBHenwue paznuuHbX anroputMoB MM Ha ogHOM Habope TaHHBIX.

32. ABromaruzanys NpUHATHS pelieHuit ¢ momomibio NN.

33. Brenpenune moaenu MU B cucteMy NOIEPIKKH PUHSITHS PEIISHUIA.

34. TectupoBanue anroputMoB MM Ha peanbHBIX JaHHBIX.

AHanm3 TOYHOCTH B 3P PEKTUBHOCTH pemeHni, mpuHsaThix M.

B Tom uncie camocTosiTeIbHAsA padoTa 00y4al0IMXCs 8
Tewma 2.4. Otnueckue | Conep:kaHue 30 OK 01, OK 02,
Y IIPABOBBIE ACMEKTBI | DTUYECKHUE BOIPOCH HCIoNb3oBaHus MU B wmHpOpManMOHHBIX cucTeMax, [IpaBoBBIE acCITeKTHI 16 OK 03, OK 04,
ucnonb3oBanus NN BHenpenuss U B undopmanonusie cucteMbl, OTBETCTBEHHOCTh M 3alllUTa JaHHBIX IPU PadoTe C OK 05, OK 09

UH. K 3.3, 11K 3.4,

B TOM 4nciIe NPAKTHYECKHX H JIA00PATOPHBIX 3aHATHI 14 IK 3.5

35. AHanm3 KelicoB aTHdeckux Bonpocos B M.
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HccnenoBanue nMpaBoBBIX acleKToB ucnoib3oBanus U B OusHece.
36. AHanu3 puckoB ucnonab3oBanus MU B nH(MOPMALIMOHHBIX CHCTEMAaX.
OrmpeaeneHne 30H OTBETCTBEHHOCTH IPH KCTIOIb30Bannu MU,
37. Paspabotka pekomenaanuii mo 6esomnacHoctu MU B HIC.
OrneHka npaBoBbIX acnekToB BHeapenus MU B UC.
38. IlpoBeaeHre aHann3a KOHGHUICHIIMAIBHOCTH JAHHBIX IIPU UCIOIb30BaHuu V.
39. Tecrupopanue cucreMbl MW Ha coOim01eHIE ITPABOBBIX HOPM.
40. Pa3paboTka oTueTa no COOIIOACHHUIO 3aKOHOJaTeNbCTBA TpH BHeApeHuu 1.
[Mpumenenue NN 1y1st MOHUTOPUHTA COOJIOACHUS IPABOBBIX HOPM.
41. MonenupoBaHHe CUCTEMBI 3aIIUTHI JaHHbBIX ¢ M.
Or1ieHKa BO3MOXKHBIX MOCIIEICTBHIH NpU omnOKax B pabore M.

B ToM uncie camocTosAATeIbHAA padoTa o0yyaommxcst 10
IIpomexxyTouHas aTTecTalus (KOMILUIEKCHBIH IK3aMeH) 6
MJIK 03.03 Pa3zpaGoTka mIpOMTOB [JIsl HCKYCCTBEHHOTO HHTEJLIEKTA 206/98
Paznen 3. TexHoiornu pa3padoTKi H ONTUMHU3AIHAHN MPOMTOB JJIsi HCKYCCTBEHHOT0 HHTEJLJIEKTA 206/92
Tema 3.1. OcHOBBI Conepxanue 64 OK 01, OK 02,
CO37IaHUS IIPOMTOB Beenenue B coznanue npomtoB jist M. 32 OK 03, OK 04,
JUTs1 HCKYCCTBEHHOTO OCHOBHBIE 3JIEMEHTHI IPOMTOB: CTPYKTYpa U MapaMeTphl. OK 05, OK 09
HHTEJUIEKTa Bnustaue TouHocTH OpMYIMPOBKH MPOMTA Ha pe3yabTaThl padoTsl M. IIK 3.3, 11K 3.6
[TpuMepsl yCIENHBIX W HEYCIIEITHBIX TPOMTOB: aHAJIN3 OITHOOK.
B ToM ymcie IpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHI 32

Co3znanue npocToro mpomra AJist TeKcToBor Moaenu M.

TecTupoBaHue MPOMTa Ha TEHEPALIUIO TEKCTA.

OnTuMu3anys CO3IaHHOTO MTPOMTA JUISI YITYUIICHUS PE3YJIHTaTOB.

Pabora ¢ mapamerpamu MpOMTOB TSI TOCTHKEHHUS KOHKPETHBIX IeIeH.

CpaBHeHue paboTHI IBYX Pa3HbIX MPOMTOB HA OJTHOM 3ajave.

TecTupoBaHue NPOMTOB C UCII0JIb30BAHUEM BapUallUil CTPYKTYP.

AHaju3 ¥ UCIPaBJICHUE OIIMOOK B IIPOMTE.

W3yveHve BIUSIHAS JJIMHBI TPOMTA Ha pe3yibTat padotsl UU.

Co3nanue CI0KHOTO IPOMTa AJi1 MyJbTU3agauHor monenu M.

0. PabGoTa ¢ npomMTaMu jis pEIICHHUS aHATUTUYECKHUX 3a/1a4.

1. Coznanue mpoMTa ISl OITUCAHUS CIIOKHBIX 33124 (HarpuMep, [l aHaIu3a JaHHbBIX).
12. Co3pmaHue npomTa JJis TeHEepaluy TBOPUYECKOro KOHTEHTA.

13. Hactpotika npoMToB st paboThl ¢ pazinuyabiMe Thamu MU (TekcT, n300paskeHusl, ToJoc).
14. Anamu3 paboThl MPOMTOB C KOHTEKCTOM M 03 KOHTEKCTa.

RBOooNoO~LONE
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15. Pa3pabotka mpomTa Jiylsl aBTOMaTH3aIUU IPOIECCOB C moMonibo M.
16. OnTuMu3anys NpoMTa Ha OCHOBE 00paTHOH cBsizu ot M.

B ToM uncie camocTosiTeIbHAsA padoTa o0yuaommxcs

10

Tema 3.2. ITIpoMTsI
1151 paboTEHI ©
Pa3NUYHBIMU TUIIAMH
TaHHBIX

Conep:xaHue

48

Co3znmanne MpOMTOB TSl pa0OTHI ¢ TEKCTOBBIMU JaHHBIMU, TIPOMTHI JIJIsT PA0OTHI C M300paKECHUAMHI 1
MYJTUMEIUHHBIMU JaHHBIMH, TIPOMTHI JIJIsl pa0OTHI C TOJIOCOBEIMY HHTepdeticamu, OcobeHHOCTH
CO3JIaHMs TPOMTOB JUISI aHAJIM3a JAHHBIX.

24

B ToM unciie NpakTHYECKUX M JIA00PATOPHBIX 3aHITHH

24

17. Co3nanue npomTa Jjist 00pabOTKH TEKCTOBBIX JIAHHBIX.

18. OnTuMu3anys IPOMTOB IS Pa0OTHI C OONBIIMMYU TEKCTOBBIMU JaHHBIMHU.

19. Co3pmanue npomTa AJis aHATN3a TOHATBHOCTH TEKCTA.

20. Pa3paboTka mpomTa JJisi TEHEPallii TEXHUYECKOH TOKYMEHTAIIHH.

21. Co3znanue mpomTa Jist 00pabOTKH U300PaKEHHM.

22. Pabora c mpoMTamH Jjisi TeHEepaIuy H300pasKeHHH 110 OMTUCAHUIO.

23. Hacrpoiika nmpoMTa IjIsl YIIyqIIeHHs] KaueCTBA CTEHEPUPOBAHHBIX H300PAKEHHIA.

24. OnTuMHu3aIys IPOMTOB JUISl Pa3IMYHBIX TUTIOB MyJIbTUMeINa (M300pakeHus, BUICO).
25. Pa3paboTka nmpomTa Jijisi TOJIOCOBBIX aCCHCTEHTOB.

26. Co3nmanue mpomTa JUIsl YIIPaBiIeHUS] yMHBIMH YCTPOHCTBAMH Y€pe3 TOJI0COBBIC KOMaH/IBI.
27. OntuMu3amys MpoMTa JUIS YITy4dIIeHHs] pacliO3HABAHUS PEUH.

28. PazpaboTka mpomTa Jilsi aBTOMaTHYECKOH TpaHCKPUOAIIMH TroJioca B TEKCT.

B ToM 4ynciie caMocTosATEIbLHAS paﬁoTa oﬁyqaloumxca

12

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 09

K 3.3, 11K 3.6

Tema 3.3.
Onrumusanus u
TECTUPOBAHHUE
MTPOMTOB

Coaepxanue

34

Mertoap! TectupoBanus npoMtos it MM, Ontumusanus npoMTOB A7 TOBBIIEHUS 3 GEKTUBHOCTH
pabotet UM, AHanu3 pe3yapTaToB MPOMTOB U MX J1opaboTka, [IpuMepsl yCrenHoi onTuMu3aniu
IIPOMTOB.

18

B ToMm uncie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHH

16

29. TectupoBanue 3pPEeKTHBHOCTH MPOMTOB Ha PEaIbHBIX JaHHBIX.
30. Co3nanue otyera 1o pe3yiabraTaM padoThl TIPOMTOB.

31. Onrumu3anus mpoMTa Ha OCHOBE pe3yibTaToB padoTs! MU.

32. TectupoBaHUe MPOMTA C BapUALIHSIMU CTPYKTYPBHI.

33. CpaBHenwne 3pPEeKTUBHOCTH ITPOMTOB Ha Pa3HBIX 3a/[adax.

34. Pabora c mpoMTaMu JyIsl PEIICHUSI CIIOKHBIX aHAUTUTHYSCKHX 3a]1a4.
35. M3yueHue BIUSHUS TapaMeTPOB NMPOMTa Ha KayecTBO padotsl M.
36. YiydieHHe TOUHOCTH IPOMTA JUIS CIICIUPUUSCKUX 3a/1a4.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 09

IIK 3.3, 11K 3.6
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P a3pa60TI<a mpomMTa JJIsd pa6OTI)I C YyBCTBUTCJIbHBIMH JAHHBIMU.

B ToM uncie camocTosAiITeIbHASA padoTa 00yJaroIMXCst 12

KypcoBoii npoekTt (padora) 20 OK 01, OK 02,
Oo0s3aTeJIbHBIC ayIMTOPHBIE YUeOHbIe 3aHATHS M0 KYPpCOBOMY MPOEKTY (padoTe) OK 03, OK 04,
1. Omnpenenenne TeMbl ¥ BBIOOpP XapaKTepa HaKCaHHs KypcOBOW paOOTHI; OK 05, OK 09
2. Tloabop u mepBOHAYATHHOE O3HAKOMIICHUE C TUTEPATypO TI0 M30OpaHHOU TeMe; IIK 3.3, IIK 3.6
3. CocraBnenue miaHa paboThI;
4. H3zyuyeHue oTOOpaHHBIX JIUTEPATYPHBIX HCTOYHUKOB,
5. CoOop u 06paboTka (haKTUIECKUX JaHHBIX, ITyOTUKAIMI B CIIEIIHAEHON JTUTEpaType, NX CUCTeMaTH3aIus 1 00001IeH e,
6. Hamucanwue TekcTa KypcoBoii paboTHI;
7. 3ammra KypcoBOW pabOTHI.
TemaTnka KypcoBbIX IPOEKTOB (pador)
1. Pazpabotka oOydaromiero creHapus i HEHPOHHON CETH C WCIONB30BAHWEM TOTOBOW MOJENH I KiacCU(DHUKAIUN

M300paKeHHH.
2. Cozpmanme 00ydYaromero CueHapusi Ui MOJAETH MAallMHHOTO OOy4YeHHWs, HAalpaBICHHOIO Ha TpeAcKa3aHhe MaHHBIX B

(mHaHCOBOII cepe.
3. IlpoektupoBanue u pa3paboTKa CIEHApHs Ui OOYYCHHsS MOJCIH, WCIOJB3YIOIIeH ecTecTBeHHbIH s3bik (NLP), mis

aHaJM3a TeKCTOB.
4. Cozmanue cuieHapus 00ydeHHUs MOEIN MAIlTUHHOTO 00YUYEeHMs JUTsl 3a/1a4 KJIACTEPU3allii U CETMEHTAIUH JTAHHBIX.
5. PazpaboTtka mHpOpPMAIMOHHONW CHUCTEMBI C MHTErpalfieil MCKYCCTBEHHOT'O WHTEIUIEKTa IS aBTOMAaTH3allMk 0O0padOTKH

KIIMEHTCKUX JaHHbIX.
6. Bueapenue cucrembl MU st aHau3a u 00pabOTKH OOJIBIINX JaHHBIX B MEIUITUHCKOW HH(POPMAIIMOHHON CUCTEME.
7. Coszmanume CUCTeMBl NOIJCPKKH TPHUHSTUS PEIIeHUH ¢ ucnoib3oBanumeM WU nmns ympaBlieHHS JIOTHCTUYECKUMU

mporeccami.
8. TIlIpoextupoBannme u paspabotka WU s wHTErpaluyi B CHUCTEMY YIPABICHUS MPOEKTAMH C LENIbI0 ONTHUMHU3AIHNN

pecypcoB.
9. PazpaboTka u onTEMH3ANKS IPOMTOB I TEKCTOBOM Mozenu MU st co3ganns aBTOMaTHYECKIX OTYETOB U PE3IOME.
10. [IpoekTHpoBaHUE CHUCTEMBI MPOMTOB st PadoThl ¢ M, UCTONB3YIOIMUM KOMITBIOTEPHOE 3pEeHUE JJIS Paclio3HABAHUS

00BEKTOB Ha H300paKEHHSX.
11. Pa3paboTka M TecTUpOBaHWE MPOMTOB Ui TrojiocoBoro uHTepdeiica MM ¢ akneHTOM Ha yOpaBieHHE YMHBIMHU

yCTpOICTBaMHu.
12. COSJIaHI/Ie 1 ONITUMHU3alNA IPOMTOB JIJIsI aBTOMAaTUYCCKOI'O aHaJIM3a OOJIBIINX MAaCCUBOB TEKCTOBBIX JaHHBbIX.
IIpoMe:kyTOUHAas aTTecTanus (KOMIUIEKCHBI 9K3aMeH) 6
Y4yeOHasi NpaKkTHKA 72 OK 01 -OK 09
Buael pador: TIK 3.1, TIK 3.2,

52




Amnanu3 npumepoB ucnons3oBanusi MU B peanbHbix cuctemax (BBeaenue B UM u mammnaHoe 00ydeHue).
IMoaroroBka natacetoB A oOoyuenus moaeneit UM (unctka, HopManu3anus, ayrMeHTAMsI JaHHBIX).
Ob6yuenne Mofenelt kiaccuUKanuy Ha OCHOBE TOTOBBIX alnropuTMoB (Hampumep, SVM, Random Forest).
[Hoctpoenne perpeccronubix Mmogeneit MU n nx oOydeHne Ha peaabHBIX JaHHBIX.

Wnterpanus o0yyennoii mogenu MW B nHpopMamoOHHYIO CHCTEMY ¢ UcToyib3oBanneM API.

Pa3zpaboTka pemreHnii 1T aBTOMaTH3aIMKA OH3HEC-TIPOIIeCCOoB ¢ IpuMeHeHueM M.

AHanM3 3TUYECKHUX U MMPABOBBIX aCIEeKTOB MpuMeHeHus M B 3a1laHHBIX ClIeHAPHSX.

Co3pmanue 6a30BBIX MPOMTOB JIJIsl B3aUMOJICHCTBUS C SI3BIKOBBIMU Moaessimu M.

Hacrpoiika npoMToB a7s1 00pabOTKH TEKCTOB, M300paKEHUH U YUCIIOBBIX JaHHBIX.

TecTtupoBaHue U ONTUMU3ALKS IPOMTOB JUIsl HOBBIIIEHUs] TOYHOCTH 0TBeTa M.

MK 3.3, 1K 3.4,
TIK 3.5, TIK 3.6

IIpousBoacTBeHHAsSI IPAKTHKA

Buani

paoor:
Peanmzarmus cructeMbl OATOTOBKY JaHHBIX Ut 00ydeHus mozeneii U B kopropaTuBHO cpere.
OOy4eHre U BHeIpeHne Mo/IeNel Kiaccu(puKauu IJ1s pereHus On3Hec-3amad.
Hactpoiika perpeccnoHHBIX MOJIeNeH Il TPOTHO3UPOBAaHMS KIIIOUEBBIX MIOKa3aTeneil Ou3Heca.
Pa3paboTka cucTeMbl aBTOMaTHYECKOTO MPUHSTHS PELIeHUI Ha OCHOBE ainroputMos UN.
WuTerpanus moxeneit MU B cymectByromme nHGOPMAITMOHHBIE CUCTEMBI TTPEATTPHSITHSA.
ABTOMAaTH3aIMS PYTHHHBIX OU3HEC-TIPOLIECCOB ¢ ucnonb3oBanueM MU (Hanpumep, 4aT-00ThI).
Co3znanrie KOpIopaTUBHBIX POMTOB JJIs1 BHYTPEHHHUX HYKJ KOMITAHUU (aHAIU3 TaHHBIX, OTYETHOCTH).
Ontumusanys IpOMTOB JJIsl B3aUMOJACHCTBHS C SA3bIKOBBIMH MOJEIISIMU B OM3HEC-TIPHIIOKECHHUSX.
TectupoBaHue KauecTBa U CKOPOCTH pabOTHI IPOMTOB B Pa3IMUHBIX OM3HEC-CIICHAPHUSIX.

IToaroroBka peKOMEHIAIMIA 110 COOTIOCHUIO ATHUYECKIX HOPM U 3aKOHOJATEIbCTBA TPU IpruMeHeHnn 1.

360

OK 01 - OK 09
TK 3.1, TTK 3.2,
TIK 3.3, TIK 3.4,
TIK 3.5, TIK 3.6

ITpoMexyToyHas aTrTecTanus (AIK3aMeH Mo MOIYJIIO)

12

Bcero

1048
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3. YCJIOBUSA PEAJIM3ALIUU ITPOPECCUOHAJIBHOI'O MOAYJIA

3.1. MaTepuajibHO-TeXHUYECKOE o0ecneyeHne

Kabuner uHpOpMALIMOHHBIX TEXHOJOTUH B MpOodecCHOHANbHON aesTenbHOCTH, KaGuHer
unpopmaruku, Jlaboparopuss uHPOPMAIMOHHBIX pecypcoB, JlabopaTopusi opraHuzanuu u
NPUHIUIIOB TOCTPOEHUS MH(POPMALMOHHBIX cucTeM, JlabopaTopust BBIUMCIUTEIBHOW TEXHHKH,
ApPXUTEKTYphl TIEPCOHAIBHOTO KOMIbIOTEpa M mepudepuiHbIXx ycTpoiicTt, Jlaboparopus
OPOTPAaMMHOTO  OOECHeUeHHsI W CONPOBOXKACHHUS KOMITBIOTEPHBIX cucteM, JlabGoparopus
pa3paboTku BeO-mpuiIokeHn, MacTepckas nporpaMMupoBaHus M 0a3 JaHHBIX, Macrtepckas
OpraHM3alil W TPUHIMIIOB TMOCTPOeHUs HH(POpPMALMOHHBIX cucteM, Macrepckas «Cryaus
pa3paboTKu au3aiiHa BeO-mpuiokeHui», Mactepckas «CTyausi MHXXEHEPHOH M KOMIIBIOTEPHOM
rpad UKy, OCHAIIICHHBIE B COOTBETCTBUU ¢ IpmiiokeHuem 4 OITOIT.

3.2. YyeOHO-MeTOOHYECKOE O0ecIIeueHne

3.2.1. OcHOBHbIE MeYaTHbIE U/UJIU JIeKTPOHHbIE H31aAHUSA
1. BoponoB, M. B. Cucrembl HCKYyCCTBEHHOTO MHTEIUICKTA : Y4EOHHK W TPAKTHKYM IS
cpenHero npodeccruonanbHOro odpasosanus / M. B. Boponos, B. U. [Tumenos, . A. HebaeB. —

2-¢ wu3na., mepepab. m gom. — MockBa : M3garenbctBo IOpaiit, 2025. — 268 c¢. —
(ITpodeccronansuoe ob6pazoBanme). — ISBN 978-5-534-17699-5. — Tekcr : 3meKTpOHHBINA //
OO6pazoBarenbHast mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/580320 (mara

obpamenus: 27.03.2025).

2. CrankeBud4, JI. A. VHTe/UIeKTyabHbIE CUCTEMbl M TEXHOJIOTUH : YUCOHHK U MPAKTUKYM
Ui cpenHero npogeccuoHansHoro oopazoBanus / JI. A. CtankeBud. — 2-€ u3[., mepepad. u J01.
— Mocksa : M3narensctBo Opaiit, 2025. — 478 c. — (IIpodeccuonanpHoe 00pa3oBaHHUE). —
ISBN 978-5-534-20364-6. — Tekcr : snexTponHbIi // OOpa3oBarenbHas tuiatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/566524 (nata oopamenus: 27.03.2025).

3.2.2. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. Murskos, E. C. HckyccTBeHHBIH HHTEIUIEKT U MAIlIMHHOE 00ydeHue : yuyeOHoe mocodue
st CIIO / E. C. Murskos, A. I'. [llmenesa, A. U. Jlanpiaud. — Cankr-IletepOypr : Jlanb, 2025.
— 252 ¢. — ISBN 978-5-507-51466-3. — TekcT : aneKkTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubmuoreynass cucrema. — URL: https://e.lanbook.com/book/450830 (mata oOpamienus:
27.03.2025). — PexuM 10CTyIMA: UIsl aBTOPH3. TOJIh30BaATEICH.

2. UBanoB, B. M. UHTemIeKTyalbHBIE CHUCTEMBI : yd4eOHOE IOCOOHWE ISl CPEIHETO
npodeccuonansHoro odpasosanus / B. M. MBanoB ; nox Hayunoil penakuueit A. H. Cecekuna. —
Mocksa : U3narensctBo Opaiit, 2025. — 88 c. — (IIpodeccuonansHoe odpazoBanue). — ISBN
978-5-534-20852-8. — Tekct : amektponHbit // OOpazoBarenbHas miatdpopma KOpaiT [caidt]. —
URL: https://urait.ru/bcode/558866 (mara obpamenus: 27.03.2025)

3. Beccmepthsbiii, M. A. HWHTemIeKTyallbHBIE CHCTEMBI : Y4YEOHMK W TPAKTHKYM JIJIS
cpenHero npodeccuoHanbHoro odpasoanust / M. A. beccmeprtneiii, A. b. Hyrymanosa, A. B.

[TnatonoB. — 2-e wm3a. — MockBa : MWsmarenbcrBo [Opaiit, 2025. — 250 c¢. —
(ITpoeccuonansrnoe obpazoBanue). — ISBN 978-5-534-20730-9. — Tekcr : 31eKTpOHHBINA //
O6pazoBarenpHas tatdopma IOpaitt [caiit]. — URL: https://urait.ru/bcode/558660 (mara

obpammenust: 27.03.2025).
4. Kynpssues, B. b. WHremnekryaibHble CUCTEMBI | YUY€OHUK U MPAKTHUKYM JUIS CPEIHErO

npodeccuonansHoro obpazosanus / B. b. Kynpssues, O. 3. I'acanos, A. C. [lonkomun. — 2-¢
u3., uchp. u non. — Mocksa : UznatensctBo FOpaiit, 2025. — 165 c¢. — (IIpodeccuonansHoe
obOpazoBanue). — ISBN 978-5-534-12968-7. — Tekct : snekTpoHHbIH // OOpa3oBarenbHas

mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/566526 (nata o6pamenus: 27.03.2025).
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4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHMUS
MMPO®ECCHUOHAJIBHOI'O MOAYJIA

Kon IIK, OK Kpurepun oueHku pe3yjbrara D®opMbI KOHTPOJISI
(moka3aTesim 0CBOCEHHOCTH KOMIIETEHIINI) METO/Ibl OLIEHKH
OK 01 - OK 09 OlieHKa «OTJIHYHO» - TPAaBUIILHO T10,100paHbl U DK3aMeH/3a4ueT B hopme
HAacTpPOEHbI ToTOBbIe Moaenu MU ¢ yuetom cobece0BaHus:
MIOCTaBJIEHHBIX 33/1a4, IPOAHATU3UPOBAHBI MIPaKTUYECKOE 3a/IaHHE 10
pe3ynbTaThl UX TPUMEHEHUS. HACTPOMKE TOTOBBIX
O1ieHKa «X0POLIO0» - TPaBUILHO MOI00paHbI U moaeneid MU ¢ yuerom
HaCTPOEHHI roTOBBIE MOsienu 1N, MOCTaBJICHHBIX 3a1a4
MIPOAHAIM3UPOBAHBI PE3YNIBTATHI UX IPUMEHEHHUS. | 3alIuTa OTYETOB MO
OlLieHKa «y/10BJIE€TBOPUTEIbHO» - IPABUIILHO MPaKTUYECKUM U
1o1006panbl rotoBele Mojenu M. 1a00paTopHBIM paboTam
IIK 3.1 O1eHKa «OTJIUYHO» - IPABUIIBHO TO100paHbl U DK3aMeH/3a4ueT B hopme
Ocy1iecTBIATh HacTpoeHbl roToBbie Moaeu MU ¢ yuerom cobecenoBaHuUs:
BBIOODP FOTOBBIX MIOCTAaBJIEHHBIX 3a/1a4, IPOAaHATU3UPOBAHBI MIPaKTUYECKOE 3a/IaHHE 10
Moenei pe3yabTaThl UX TPUMEHEHUSI. HACTPOMKE TOTOBBIX
HCKYCCTBEHHOT'O OreHKa «X0pouIo» - MPaBUIBHO MOJ00paHbl U moaeneid MU ¢ yuerom
WHTEJUICKTa HACTPOEHBI TOTOBbIE Mojenu U, MOCTaBJICHHBIX 33124
MIPOAHAIN3UPOBAHBI PE3YNIBTATHI UX NPUMEHEHUS. | 3aluTa OTYETOB MO
OlieHKa «y/10BJIE€TBOPUTEIbHO» - IPABUIILHO MPaKTUYECKUM U
1o100panel ToToBBIe Mosienu M. 71a00paTOpHBIM paboTam
K 3.2 OlLieHKa «OTJIHYHO» - CO3/IaH CLIEHApui DK3aMeH/3a4ueT B hopme
®opMUpoBaTh 00y4eHus, MOArOTOBJIEHBI JaHHBIE A/ 00YHEHHS, | cobece 0BAHKSE:

crieHapuu oOyueHus
TOTOBBIX MOl
HCKYCCTBECHHOT'O
UHTEJJIEKTA

HACTPOCHLI runeprnapamMeTpsul A9 JOCTUKCHUA
ONTUMAIILHOTO PE3yJIbTaTa.

OreHKa «XOPOIIO)» - CO3/aH CIICHAPHIA
00y4deHus, HaCTPOCHBI TUIIepIapaMeTPhI IS
JOCTMIKCHUSA OINITUMAJIBHOI'O PE3yJibTaTa.
Or1eHKa «y/0BJIETBOPUTEIBHOY» - CO3/IaH
crieHapuii oOydeHusl.

NPaKTUYECKOE 3a/IaHUE T10
CO3/IaHUIO CLICHAPUS
o0y4eHus

3aiuTa OT4ETOB 1O
NPaKTUIECKUM U
1abopaToOpHBIM paboTam

I1K 3.3 IIpoBoauThH

OneHka «OTIIMYHO» - CO3/aH IIPOLIECC 00y4YEeHUs

OKk3aMeH/3aueT B (hopme

O6yLICHI/Ie u MOﬂeHeﬁ Ha IOArOTOBJICHHBIX JAHHBIX, CO6CCCL[OBaHI/I}I:
MOCIEAYIOLIYIO IPUMEHEHBI METOTBI Kanpl6p013vKI/1 ISt NPaKTHHYECKOE 331aHHE 110
KaJIOpOBKY yIy4IIEHUs! TOYHOCTH MOJIeIEeH.
. CO3/IaHHUIO TTpoliecca
TOTOBBIX MO/JIENIEH O1eHKa «XOPOIIO» - CO3aH MPOoIecC 0O0yUeHHS 5 .
HCKYCCTBEHHOI'O Mo/iesielt Ha OATOTOBJICHHBIX JIaHHBIX, OOYUCHUA MOJICTICH Ha
UHTEJICKTA PUMEHEHBI METO/IbI KATHOPOBKH. HOATOTOBJICHHBIX TaHHBIX
Ornenka «yAOBJIETBOPHUTEJBHO» - CO3/1aH 3amuTa OT4ETOB 11O
nporiecc 00y4eHHs MOJIEIIEH. NPaKTUYECKUM U
1abopaTopHBIM paboTam
IIK 3.4 OreHKa «OTIMYHOY» - olleHeHa () (PEeKTUBHOCT | DK3aMeH/3a4eT B popme
KonTponuposars 00y4YEHHBIX MOJCIICH, CKOPPEKTUPOBAHO cobecen0BaHus:

pe3yabTaT 00yYeHHS

o0yuyeHHe Ipu HEOOXOIMMOCTH, TPOBEICH
aHaJIU3 OIMOOK M yITy4IlIEeHUE MOJIEIH.

Onenka «xopouo» - orieHeHa 3¢ (HeKTUBHOCTh
00y4YEeHHBIX MOJIeNIeH, TPOBE/ICH aHAJIN3 OLIMOOK
U yJIy4IllIeHHEe MOJIEIH.

OneHka «yA0BJIETBOPUTEJIBHO» - OLICHEHA

MPAKTHYECKOE 3a/TaHUE TI0
orieHke A PEeKTUBHOCTH
00y4YEHHBIX MOICIICH
3amuTa OT4ETOB 1O
MPAKTHYECKUM U
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3 PeKTUBHOCTH 00YUEHHBIX MOJICIICH.

1abopaTopHBIM paboTam

1K 3.5 OdopmsTs

OLIGHKa «OTJIUIHO» - CO3JaHbl OTYCTHI I10

DK3aMeH/3a4ueT B hopme

pe3yibTar 00y4YEeHHIO MOJIENEN, UCIIOIb30BaHbI cobeceI0BAHNU:
IMPOBCACHUA HHCTPYMCHTHI JJIS BU3yaJIU3alluu IJIsd IPAKTUYECKOE 3a1aHKE 10
IpOLEeIyphbl HarJsIIHOTO MIPECTABICHHSI JaHHBIX. CO3AHMIO OTYET 10
00yueHus OrneHka «Xopomo» - Co37aHbl OTYETHI 110 .
00yUYEHHIO MOJIENIEH C UCII0JIb30BaHUEM 00yueHmIo Mosieel
MHCTPYMEHTOB 3amuTa OT4ETOB 110
OrneHka «yA0BJIETBOPUTEIBHO» - CO3JJaHbI NPaKTUICCKUM U
OTYETHI 110 0OYYEHUIO MOJETCH n1abopaTopHbIM paboTam
IIK 3.6 OrneHka «OTJINYHO» - cHhOPMUPOBAHBI 3aIIPOCHI Dk3ameH/3a4ueT B popme
dopmupoBaTh JUIs IOJIyYEHUS ¥ aHAJIM3a JAHHBIX, IOCTPOEHBI cobeceI0BAHNU:

3armpockl st pabOThI
C UCKYCCTBEHHBIM
HUHTCIIVICKTOM C

() 13%)
BU3yalin3allun
JTAHHBIX

rpaduKy ¥ JUarpaMMsl JUIs BU3YyalTU3auH
pe3ynbTaToB pabotsr UN.

Onenka «xopomo» - cOpMHUPOBAHbI 3aIIPOCHI
JUIS IOJIyYEHUs JaHHBIX, HOCTPOEHBI IpaduKu
JUTSL BU3YaJIU3aIK pe3yabTaToB padotst MU.
OneHka «yA0BJICTBOPHUTEIBHO» -
c(hOopMHUPOBaHbI 3aIIPOCHI ISl TOITYYEHHUS
JAaHHBIX.

NPaKTUYECKOE 3a/IaHUE T10
(GhOpMUPOBAHUIO 3aIPOCOB
JUTSI TIOJTYYICHHUS U aHATHA3a
TAHHBIX

3amura OT4ETOB 10
NPaKTUYECKUM U
nabopaTopHBIM paboTam
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