AKTYA/ZIUSUPOBAHO
PeweHunem YueHoro coseta ULTI KMy
Mpotokon Ne7 ot 24.03.2026

®enepanbHOe rocyiapcTBeHHOe 010/1KeTHOe 00pa3oBaTeIbHOe
yupe:KIeHue BbIciero o0pa3oBaHus
«KA3BAHCKHWM IT'OCYJIAPCTBEHHBIA SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@I MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHU S POCCUMCKOM ®EIEPALIMNA

KI'oYy

Ioamican: PIBOY BO «KI'DV», YTB E P)KI[AIO

KA3AHCKII TOCYIAPCTBEHHBII
@ SHEPTETUYECHI YHUBEPCUTET I[Hp CKTOp HHCTHTyTa I_[I/Iq)p OBBIX

Bragenen: 3attnywmse Pagnk PyctamosH,
KI'DY  JlupeKkTop HHCTHTYTA HH(DPOBBIX TEXHOIOTHI M SKOHOMHKH,

Cepruuxar: 28C40A82922670A2466A21B6019CETSF
Tleticturenen c 13.03.2026 mo 13.03.2027 10.B. TOpKYHOBa

«24y» nosi6ps 2021 r.

TEXHOJOTHMH M SKOHOMHUKH

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

ABTOMATHU3ALNA MAHLIMHHOI'O OBYYEHUA

Hamnpasnenue noAroToBKu 09.04.01 UudopmaTtrka 1 BEIYUCIUTEIbHAS] TEXHUKA
Hampasnennocts (mpoduiib) NHxeHnepust HCKYCCTBEHHOTO UHTEIUICKTA

Ksamuduxanus Maructp



Ilepeuyensb cBegeHMi 0 padoyeil mporpamme Y4deTHbIE TaHHbIE
O0pa3zoBaTesibHasi NporpaMmmMa Kon OII
WHxeHepusi HCKYCCTBEHHOTO MHTEIUIEKTA 09.04.01
Hanpasienne noAroroBku Konx HampaBieHuss H  ypoBHA
HH(bOpMaTI/IKa W BBIYMCIMTCIIbHAA TCXHUKA noaAroToBKMu
09.04.01
HpO paMMa COCTABJICHA aBTOpaMM:
o YeHasl CTeNneHb
N ®amvuansa Ums OtyecTBO Yue CTCHCHE, JoJkHOCTD Ilonpasnenenne
n/n yueHoe 3BaHUe
1 CossiknH AHApei KaHANJAT TeXHUUCCKHUX TOLCHT Kacdenpa nadopmarmoHHbIx
Biagumuposuy HayK, HeT TEXHOJIOTUH U CUCTEM
ynpasnenus, UPUT-PTO,
Ypdy
2 UYepnsies HOpuit FOppesuu KaHIuIaT GU3HKO- JIOLIEHT Kagenpa nHpopMannoHHbIX
MaTeMaTUYeCKUX HayK, TEXHOJIOTUH U CUCTEM
HET ynpasnenust, UPUT-PTO®,
Ypdy

[Tporpamma odopmiena B coorBerctBue ¢ [IOJIOXKEHUEM O ITOPAJKE PASPABOTKU U
YTBEPXJIEHMSA OBPA3OBATEJIbHBIX [TPOT'PAMM — ITPOI'PAMM BAKAJIABPUATA,
[TPOI'PAMM CIIEHUAJIUTETA U ITIPOI'PAMM MATUCTPATYPBI B KI'DY

PexomengoBano yuyeOHo-MeToguveckuM coBeroM HMHcTuTyTa HU(POBBIX TEXHOJIOTHH H
sxoHomMuku DPI'BOY BO «KI'DVY»
[Tporoxon Ne 4 ot 24.11.2021 r.




1. Iexaw,

TUCHUIJINHE
Llenbro

3a]a4d U IUIAaHMpPYeMble Pe3yJbTaThl

OCBOCHUA

JTUCITATUIAHBI

00y4YeHUsI TIO

ABJISACTCSA N3Yy4YCHUC MCTOA0B

aBTOMATH3AIMHA MAITUHHOTO O0YYCHHSI ¥ IPUOOPETCHHUE MPAKTUICCKUX HABBHIKOB B
podecCHOHATEHOM IEATETLHOCTH.

3aﬂaanI/I JUCHHITIIMHBI ABJISAFOTCA:

— IOJIYYCHHC TCOPCTUUCCKUX

aBTOMAaTU3allMy MallIMHHOI'O O6y‘-IeHI/I$I.

Komnerenmnuu,

pe3ynbTaThl

dbopmupyembie

06y‘ICHI/IH 1o AHUCHUIIINHC,

JOCTIDKEHHUS KOMIIETCHITU

3HAHUH U IMPAKTHYCCKUX  HABBIKOB

y o6yqafonmxc;1, 3alllIaHUPOBAHHBIC
COOTHCCCHHBIC C HMHIWKATOpaAMH

Ko n naumenoBanue
KOMIIETEHIINU

Ko n HaumenoBanue

HHAUKATOpa OJOCTHIKCHUA
KOMIICTCHIIUHN

3annaHupoOBaHHBIE PE3yAbTaThl 00yUeHUs
M0 TUCIUIUIMHE (3HATh, YMETb, BIA/IETh)

Oo6menpodeccnonanpapie komrereHwn (OITK)

OIIK-2 Cnocoben

OIIK-2.1 Pa3pabaTsiBaeT

3uame:
OCHOBHBIC aJITOPUTMBI, IPUMEHSICMBIE TIPH
pelIeHru MpoQecCHOHAIBHBIX 3a71a4

pa3pabarbiBaTh ITOPUTMBI JUIA EIICHHS |\, .
OpPUTHHAJIbHBIE po¢ecCUOHATIbHBIX '
BBIOMPATH MOIXOASIINE AITOPUTMBI,
QITOPUTMEI U 3amaq
MPUMEHSEMBIE TTPH PEIICHUH
porpaMMHBbIe
npodecCHOHATIbHBIX 33]1a4
Cpe/CTBa, B TOM Bame.
qHCIIE C OIIK-2.2 Pa3pabatbiBaeT ]
OCHOBHBIE NPOTPaMMHBIE CPE/ICTBA PEILICHUS
WCTIOJIb30BaHUEM IPOTpaMMHBIE CPEICTBA
npodeCCHOHATBHBIX 33a1a4, B TOM YHCIIE C
COBPEMEHHBIX pereHus
HCIOJIb30BAaHUEM COBPEMEHHBIX
MHTEJUIEKTYaIbHBIX npoeCCHOHATBHBIX .
. MHTEJUIEKTYAIbHBIX TEXHOJIOTHHA
TEXHOJIOTUH, 115 3aja4, B TOM YHCIIE C
Ymemn:
pereHust WCTIOJIb30BaHUEM
BBIOMPATH TOAXOISIINE TIPOTPAMMHBIE CPE/ICTBA
npodecCHOHATIBHBIX COBPEMEHHBIX
peleHus npoecCUOHANBHBIX 33/]a4, B TOM YHCIIe
3ama4y MHTEJUIEKTYaTbHBIX
. C HMCITOJIb30BAaHHEM COBPEMEHHBIX
TEXHOJIOTUH .
MHTEJUICKTYaJIbHbBIX TEXHOJIOTUI
OIIK-5.1 Pa3pabatsiBaer | 3namo:
COBPEMEHHOE COBPEMEHHOE MPOrpPaMMHOE U amlapaTHOE
MIPOTPaMMHOE U obecrnieueHre NHHOPMAIMOHHBIX U
OIIK-5 Cnocoben anmnapaTHoe aBTOMATHU3HPOBAaHHBIX CUCTEM
pa3pabaTbiBaTh U obecrieueHne Ymemo:
MOJICpHU3HPOBATH MH(POPMALIMOHHBIX U pa3pabaTbIBaTh COBPEMEHHOE ITPOrPaMMHOE U
MIPOTPaMMHOE U ABTOMATH3MPOBAaHHBIX | amllapaTHoe obecrieueHre HHPOPMAIIMOHHBIX U
anmapaTrHoe CHCTEM aBTOMAaTH3HPOBAHHBIX CUCTEM
oOecrieuenne OIIK-5.2 OcymectBusieT | 3namb:
MH(POPMALTUOHHBIX MOJICPHU3AIHIO OCHOBHBIE CIIOCOOBI M METOIbI MOAEPHU3ALIUH
U IPOrPaMMHOTO U IIPOrPaMMHOTO U alapaTHOro o0ecreyeHusl
aBTOMaTHU3UPOBAHH anmapaTHoro MH(POPMAIIMOHHBIX ¥ aBTOMAaTU3UPOBAHHBIX
BIX CHCTEM obecrieueHHs cucTeM
UH(POPMALIMOHHBIX U Ymemu:
aBTOMAaTU3UPOBAaHHBIX | BBIOMPATh MOAXOIAIINE CIIOCOOBI M METO/IbI
CHCTEM MOJICpHHU3AIMHU IPOTPAMMHOI0 U alIapaTHOro




KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIIN

Kox u Haumenosanue

HHAWKATOPA NOCTUIKCHHA
KOMIICTCHIIU

3araHupOBaHHBIC PE3yAbTaThl 00y4YeHUS

M0 IUCLMIUIUHE (3HATh, YMETh, BIA/ICTh)

O6menpodeccuonanbupie KommnereHuu (OI1K)

obecrieyeHnss ”HPOPMALIMOHHBIX
aBTOMATU3MPOBAHHBIX CUCTEM

OIIK-6 Cniocoben
pa3pabarsiBaTh
KOMITOHEHTBI
IPOrPaMMHO-
anmapaTHbIX
KOMIIJIEKCOB
00paboTKu
UHPOPMALIUHU 1
ABTOMAaTH3HPOBAHHO
T'0 IPOSKTUPOBAHUS

OIIK-6.1 Pa3pabarbiBaet
KOMITOHEHTHI aIapaTHO-
IPOrPaMMHOTO
o0ecrieueHns CUCTEM
00paboTKu nHbOpMaIUU
¥ aBTOMATU3UPOBAHHOTO
MPOCKTHUPOBAHUS

3namo:

anmnapaTHbIe CPEJCTBA U IIATHOPMBI
UHPPACTPYKTYPHI HHPOPMAITMOHHBIX
TEXHOJIOTUH, BUbI, HA3HAYEHHE, aPXUTEKTYPY,
METOABI pa3pabOTKH U aIMUHUCTPUPOBAHUS
MIPOrpPaMMHO-AIAPATHBIX KOMILJIEKCOB 00bEKTa
pohecCuOHATBLHOM e TENbHOCTH.

Ymemn:

pa3pabaTeIBaTh KOMIIOHEHTHI alllapaTHO-
MIPOrpaMMHOTO 00€CIICUEeHUS CHCTEM 00pabOTKH
nH(pOpMaILUU 1 aBTOMAaTU3UPOBAHHOTO
IPOCKTHPOBAHHUSI.

OIIK-6.2 CocraBisier
TEXHUYECKYIO
JOKYMEHTAIUIO T10
UCIIOJIb30BAHHIO U
HACTpPOIKe MPOrpaMMHO-
anmnapaTHbIX KOMILJICKCOB
00paboTkK HHPOPMALIUU
¥ aBTOMAaTHU3UPOBAHHOTO
POEKTUPOBAHUS

3namo:

IPUHIMIIBI COCTABJIEHUS TEXHUYECKOM
JOKYMEHTAIUH 110 MCIIOJIB30BAHUIO U HACTPOIKE
IPOrpaMMHO-aNNapaTHbIX KOMIIJIEKCOB
00paboTku nH(pOpMAIUK U ABTOMATU3UPOBAHHOTO
POEKTUPOBAHHUS.

Ymemy:

aHAJIM3UPOBATh TEXHUYECKOE 3a/laHue,
pa3padaTbIBaTh U ONTUMH3UPOBATH TPOTPAMMHBIN
KOJ1 JUIsl pelIeHus 3a1a4 00paboTku UHpopMauu
Y aBTOMATU3UPOBAHHOTO MTPOSKTHPOBAHHUSI.

ITpodeccuonansubie kommnereHmu (I1K)

I1K-1 Cnocoben
HUCCIIEN0BATH U

[1K-1.2 BeiOupaer
KOMILIEKCHI METOJIOB U

3name:
METOJIbl U MHCTPYMEHTAIILHBIE CPEJICTBA CUCTEM

pa3pabaTsIBaTh MHCTPYMEHTAIbHbBIX MCKYCCTBEHHOI'O MHTEJJIEKTa, KPUTEPUU UX
aApXUTEKTYpPbI CPEeACTB UCKYCCTBEHHOT'O | BBIOOpA M METO/Ibl KOMIUIEKCHPOBAHUS B paMKax
CUCTEM MHTEJJIEKTA s CO3/1aHUSI UHTETPUPOBAHHBIX THOPUTHBIX
HCKYCCTBEHHOT'O pelIeHns 3a/1a4 B MHTEJJIEKTYAJIbHBIX CUCTEM Pa3IMYHOIO
MHTEJJIEKTa JJIs 3aBHCUMOCTH OT Ha3HAYCHUS
pa3IUYHBIX ocoOeHHoCTeH Ymemo:
peIMETHBIX IpeIMeTHOM obnacTu | BBIOMpATh, IPUMEHATh U MHTETPUPOBATH METOJIBI
oOacTeil Ha OCHOBE U HUHCTpYMEHTAJIbHBIE  CpPEICTBA  CHUCTEM
KOMILJIEKCOB UCKYCCTBEHHOI'O  MHTEJIJIEKTA, KPUTEPHUH  HX
METOJI0B U BbIOOpa M METObl KOMIUIEKCUPOBAHUS B PaMKax
MHCTPYMEHTAIbHBIX CO3/1aHUA HWHTETPUPOBAHHBIX THOPHIHBIX
CPEJICTB CHCTEM MHTEJJIEKTYaJIbHBIX CUCTEM pa3IM4HOrO
HCKYCCTBEHHOTO Ha3HAYECHUS
UHTEJJIEKTA
I1K-3 Cnocoben [1K-3.1 CraBut 3agauu | 3nams:
pa3pabarbIBaTh U 10 pa3paboTKe WU KJIacChl METOJOB U QJTOPUTMOB MAIIMHHOIO
IPUMEHSITh COBEPILICHCTBOBAHUIO | OOy4eHHSA
METOABI U METOJIOB U aJITOPUTMOB | Ymems:

AJTOPUTMBI

JJIA PCHICHHUA KOMITJICKCA

CTaBUTb 3a4a49U 1 p%paGaTBIBaTB HOBBIC MCTOAbI




KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII N

Kox n HaumeHoBaHue

HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHII M

3araaHupOBaHHBIC PE3yAbTaThl 00y4eHUS

M0 JUCLMIUIUHE (3HATh, YMETh, BIAJICTh)

O6menpodeccuonanbhapie KomnereHu (OI1K)

00y4eHus Jist
pelIeHUs 33134

3a/a4 MpeIMETHON
oOnactu

" aJITOPUTMbI MAILIMHHOT'O 06yquH;1

[TK-5 Cnocoben
pa3padarbiBaTh U
MNPUMCHATH
METObI 1
aJrOpUTMBI
MAaIIuHHOTO
00y4eHus JIst
peleHHs 3a1a4
HCKYCCTBCHHOI'O
UHTEJUICKTa

[IK-5.1. CraBut 3agauy
o pa3paboTKe WK
COBEPILIEHCTBOBAHUIO
METOJIOB U aJITOPUTMOB
IJId pCHICHUA KOMITJICKCA
3a/1a4 MpeIMeTHON
obnactu

Buame:

KJIACCHI METOJIOB U AJITOPUTMOB MAIIMHHOTO
oOy4eHwusl.

Ymemo:

CTaBUTH 33/1a4U U Pa3padaThIBaTh HOBBIE METOIbI
U QJITOPUTMBI MAIIIMHHOTO O0yUYEHUSI.

[1K-5.2. PykoBoaut
HCCIIEI0BATENbCKOM
TPYIIIOH 1o pa3paboTke
WIn
COBEPILICHCTBOBAHUIO
METO/IOB ¥ aJITOPUTMOB
JUTSL PEIICHUsT KOMILJICKCa
3aJ1a4 MpeIMETHOM
obactu

Buame:

METO/Ibl U KPUTEPHUH OIICHKH KauyecTBa MOJICIICH
MaIIHHHOTO O0YYCHUS.

Ymems:

OTIPEICIIATh KPUTSPUU U METPUKHU OIICHKU
PE3yNbTaTOB MOJCIUPOBAHUS TP MOCTPOCHUH
CHUCTEM MCKYCCTBEHHOTO MHTEJIEKTa B
UccieayeMoil ooacTu.

I1K-5.3. Pa3pabarsiBaeT
YHU(DUIIIPOBAHHBIC U
OOHOBJIsIEMbIE
METOOJIOTHH OTIMCAHHUS,
cOopa 1 pa3MeTKH
JAHHBIX, a TAaKXKe
MEXaHU3Mbl KOHTPOJIS 32
coOMI0AeHNEM
yKa3aHHBIX METOJIOJIOT M

Buameo:

YHU(PUIIUPOBAHHBIE U OOHOBIIIEMbIE
METO/IOJIOTUU ONUCaHUs, cOOpa U pa3METKH
JAHHBIX, a TAK)KE MEXaHU3MbI KOHTPOJIS 32
COOJIIOZICHHEM YKa3aHHBIX METOI0JIOTUH.

Ymems:

pa3pabaTbiBaTh YHU(DUIIMPOBAHHBIE U
OOHOBJIIsSIEMbIE METOIOJIOTUM OMTUCaHUs, cOopa u
pa3MeTKH JaHHbBIX, a TAK)KEe MEXaHU3MbI KOHTPOJIS
3a COOJTFOZICHUEM YKa3aHHBIX METOOJIOTHH.

OIIK-10 Cnocoben
NPUMEHSITH METO/IbI
CHCTEMHOTO
aHaiau3a u
POrPaMMHOE
obecnieyeHue s
CHCTEMHOTO
MO/ICITUPOBAHUS C
EJTBIO PEIICHUS
3amad B cepe
HUCCIIEN0BATEILCKON
NCATCIIbHOCTHU

OITK-10.1 Ucnoms3yer
METO/BI CUCTEMHOTO
aHaJM3a JIyIs TOCTaHOBKHU
3a71a4 ¥ OTBICKAHUS
BO3MOYKHBIX ITyTE€H UX
pemeHus B cepe
HUCCIIEI0OBATENbLCKON
JeSITeTbHOCTH

Buamo:

OCHOBHBIE KOHIICHIIMH W METOIbLI CHCTEMHOT'O
aHanu3a (KOMITO3UIIHS ¥ IEKOMITO3HUITHS,
abcTparupoBaHue U KOHKpETHU3AIHS,
CTPYKTYpUPOBaAHUE, AITOPUTMH3AINS U JP.)
Ymems:

(dhopMyIHpOBaTh MPOOIEMHYIO CUTYAITHIO,
ONpEeNEeNsATh LEIU UCCIEIOBAHUS U KPUTEPUU
HX JTOCTH)KCHHMS




OIIK-10.2 Hactpausaer,
KOH(pUTYpHUPYET U
aJIanTHPYyeT
pOrpaMMHBIE CPEJICTBA
CHUCTEMHOTO
MOJICTTUPOBAHHUS IS
MOCTAHOBKH U PECIICHHSI
3amad B chepe
UCCIIEIOBATEIIHCKON
JIeSTEIILHOCTH

3nams:

[TpuHIMIIBI HACTPOIKH, KOHPUTYpALIH U
ajlartaluy MporpaMMHBIX CPEACTB CUCTEMHOTO
MOJEIIMPOBAHUS JUIsl IOCTAHOBKYU U PEILEHUs
3ajau B chepe ncciie0BaTeNIbCKOM e TeIbHOCTH
Ymemn:

HactpauBath, KOHQUTypHpOBaTh U aJallTUPOBATh
IIPOrpaMMHBIE CPEJCTBA CUCTEMHOIO
MOJIEJIMPOBAHUS JIsl IOCTAHOBKHU U PELICHHUS
3a7a4 B c(hepe uccie0BaTeNbCKOM e TeIbHOCTH

2. MecTo nucuunjnnbl B crpykrype OIIOII

Jucuuruinia Asmomamuzayusi MAuwUHHO20 00y4eHus OTHOCUTCS K
00s3aTeNbHOM YacTW y4eOHOTO IUIaHA IO HAMNpPaBICHUIO TMOJATOTOBKHU
09.04.01 MudopmaTrka 1 BEIYUCIUTETbHAS TEXHUKA.

Kon [IpeniecTByronue AUCUUTIITNHBI [Tocneayroiue AUCHUTUIAHBI
KOMIIETCHIINH (Monynm), npaktuku, HUP, np. (momynu), npaktuku, HAP, np.
OIIK-2 [TporpammupoBanue Ha Python VYyeOHast mpakTHKa (MPOEKTHAS
Maremaruueckue OCHOBBI | TIPAaKTHKA)
HCKYCCTBEHHOT'O MHTEJICKTa BrimonHeHue U 3amuTa BBITYCKHON
[IporpamMHasi HTHKEHEPHUsI KBUTH(PHUKAITMOHHON PabOTHI
OIIK-5 OrnepanuonHas cucrema Linux VYuebHas npakTuka (POeKTHas
[IporpammHast HH>KEHEPHUS MIPAKTHKA)
BeinonHenure u 3ammra BBITYCKHOMN
KBUTH(PHUKAITMOHHOU PabOTHI
OIIK-6 [MporpammupoBanue Ha Python VYdeOHast mpakTrKa (TIPOeKTHAs
[IporpammMmHas HH>)KEHEpUs MPAKTHKA)
BrinosmHeHne u 3aniuTa BBITYCKHOW
KBaTM(DUKAIIMOHHON pabOThI
I1K-1 AHanu3 BpeMeHHbIX pSAI0B [TpoexTHBIH MPaKTUKYM 3
IIporpammHas HHKEHEpUs ITpousBoacTBEHHAs IPaKTUKa
(mpeanuIIOMHas IPaKTHKA)
Beinonnenue U 3ammra BBITYCKHOMN
KBUTH(PUKAITMOHHOW PabOThI
IK-3 NHXUHUPUHT TaHHBIX ITpousBoacTBEHHAs IpaKkTHKa
MarmmaHoe 00yueHune (mpenaurIoMHas TPaKTUKA)
[IpoexTHbIi mpakTuKyM 1 BelnosiHeHNE U 3amUTa BBITYCKHON
KBUTH(PUKAITMOHHON PaOOTHI
I1K-5 Omneparmonnas cuctema Linux VYyeOHas npakTuka (MpoeKTHas
MarmuHHoe 00yueHue MIPAKTHKA)
[IpousBoacTBeHHas NpaKTUKa
(mpenaumniaoMHasi IpaKkTUKA)
BrinonHenne u 3ammTa BBITYCKHOU
KBTU(DUKAIIMOHHON pabOThI
OIIK-10 [IporpammHas nHkeHepus [TpoekTHBII mpakTHKYM 3

BrinonHeHne u 3ammTa BBITYCKHOM
KBUTH(PHUKAITMOHHOW pabOThI




J11st OCBOCHWSI TUCITUTUTHBI 00y JarOIIIHIACS

IOJDKEH: 3HATh:

—METO/I0JIOTHIO POCKTUPOBAHUS HH(DOPMAITMOHHBIX CUCTEM;

— COBPEMEHHbIE TEXHOJIOTUH Pa3padOTKU MPOTPAMMHOTO

oOecrieueHusi. Y METh:

—  aHAIM3UpOBATh U  BBIOMpPATh  TEXHOJIOTUU

MIPOEKTUPOBAHMS

UH(OPMAIMOHHBIX CUCTEM;

— BBIOMpATh CTaHJIAPTHI B 00JIACTU CO3/IaHMS MH(DPOPMAITMOHHBIX CUCTEM;

— aHaJU3UPOBATh M OOOCHOBHIBATH METOIAMKUA TECTHUPOBAHWS,
UCITBITAaHUN HH(POPMAITMOHHBIX CHCTEM;

— OIICHUBATh YUCJIOBBIC TapaMeTphl OM3HEC-

npoueccos. Bianers:

— METOJaMHU MOJEIUPOBAHUS U IPOTHO3UPOBAHUS;

— COBPEMEHHBIMU UHTETPUPOBAHHBIMU CpelaMU pa3pabOTKU MPUIOKEHUM.

3. CTpyKTYypa u coiepKaHue I CHUTLTHHBI

3.1. CTpyKTypa AMCHUILITHHBI

OO6mrast TPyI0EMKOCTh TUCHHUIIIMHBI COCTABJISICT 6 3aYeTHBIX CIWHHII
(BE), Bcero 216 wyacoB, M3 KOTOPBIX 55 YacoB COCTaBIAET KOHTaKTHAas
paboTa oOydJaromierocss ¢ IpernojaBareyieM (3aHATHSA JICKIIMOHHOTO Tura 16
4acoB, 3aHATHUSA CEMUHAPCKOro Tuma (MPaKTUYECKUE, CEMUHAPCKHUE 3aHSATHUS,
nabopaTopHble paboOThl M T.M.) 32 dYaca, TPYNNOBBIE M WHIWBHIyaIbHBIC
KOHCyNnbTauu 2 dYacoB, mpuem odk3amena (KITA), skzamen - 1 wyacos,
camocTosATeNlbHasg  paboTra  oOywaromerocs 161  wyac, KOHTPOJIb
camocTtosrenbHoi padoTsl (KCP) - 4 gaca.

. Bcero Cemectp
Bun yuebnoi paboTbl 4ACOB > 3
OBLIAA TPYAOEMKOCTb JUCHUITJIMHBI 216 108 108
KOHTAKTHAS PABOTA OBYYAIOIIET'OCA 55 26 29
C ITIPEIIOJAABATEJIEM, B TOM uuce:
Jlexmn (JIex) 16 8 8
[IpaxTnueckue (cemunapckue) 3ausatus (I1p) 32 16 16
Koncynpranun 2 0 2
KoHTposb camocTosATenbHOM paboThl U MHAsE KOHTAKTHAs 4 5 5
paborta (KCP)
KonTaktHbie yacsl Bo BpeMs attectauuu (KI1A) 1 0 1
CAMOCTOSATEJIBHASI PABOTA OBYYAROUIETOCA
161 82 79
(CPC), B TOM uncie:
[ToaroToBka K MPOMEXKYTOUHOM aTTecTaiuu B hopme: 35 0 35
3auéma, IK3aMeHa
®OPMA ITPOMEXYTOYHON ATTECTALIMU
. 3a,02 3a 9
(3a — 3auer, 30 — 3a4eT C OIEHKOMH, D — K3aMEH)




3.2. Coaep:xkaHue TMCUMILUIMHBI, CTPYKTYPHMPOBAHHOE 110
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3.3. TemaTHuyeckuii JIAH JeKIMOHHBIX 3aHATHI

Noe i/t TeMbl JEKIIMOHHBIX 3aHATHI TpynoeMKOCTb, yac.
1 AstomaTu3anus ammuauctTpupoBanus DevOps. TToaxoxn Infrastructure 2
as Code. YK13HEHHBII IUKJI TPUIIOKESHUI MAIIMHHOTO 00YYEHHS.
ABToMaTH3auus MAaIIMHHOTO 00y4eHust MLOpS. Yposau
ABTOMATH3aLMH MAIIMHHOTO OO0 YYEHUSI.
2 | Continuous Integration u Continuous Delivery (CI/CD). UacTpyMeHTbI 2
CI/CD. ABromaTnyeckoe pa3BepThIBAHUE TPUIIOKEHUI MAIIMHHOTO
00yJeHHSI.
3 | Texuonorus kouteitHepoB. Docker. Ycranoska u Hactpoiika Docker. 2
Cosnanne KoHTeitHepoB. PaboTa ¢ kouTeiinepamu B Docker.
VYnpaenenue ceteBbiMu KoHpUryparusmu B Docker. O6ecnieuenue
uHpopmamonHoii 6e3onacHoctu B Docker. Co3nanue KoHTEHHEPOB ¢
MPHIIOKEHUSIMU MAITUHHOTO 00yIeHUSI.
4 | O6maunsle TexHonorud. LleHTpsr 06paboTku nanHbBIX. CepBepHBIC 2
KJacTepsl. UHCTpYMEHTHI aBTOMATH3AINH YIIPABICHUS CEPBEPHBIMU
kiactepamu: Ansible, Chef. O6ecrnieuenne nHGpOpMATHOHHOM
0€30IMacHOCTH B KJIACTEPE CEPBEPOB.
5 TexHonorus ynpasieHus KoHTeiiHepaMu. THCTpyMEHTHI yIIpaBICHUS 2
konreiinepamu: Kubernetes, Docker Swarm. ABroMaTtu3anuys
pa3BepThIBaHMS U yIIpaBiieHus KoHTeitnepamu B Kubernetes.
Ob6ecrieuenne nHGopMaIOHHON Oe3omacHoCTH. [ [punoxenns
MHUKpPOCEPBUCHON apXUTEKTYpbI B kiactepe Kubernetes.
6 | ABrOoMaru3anus mpolecca 00yUeHus MOJIeNIel HCKYCCTBEHHOTO 2
HUHTEJIeKTa. NHCTpYMEHTHI aBTOMAaTU3ALMKU: CO3/IaHUE MalIIaitHOB
MarrHHOro 00yueHus. Mcnons3oBanue CI/CD coBmMecTHO ¢
nainiaiHaM¥i MaIMHHOTO O0Y4eHUsI.
7 MoHUTOPUHT padOTHI MPUIIOKEHUH. THCTpYMEHTBI MOHUTOPHHTA: 2
Graphana, Prometheus. MoHHTOpHHT KadecTBa pabOThI IPHIOKEHHI
MAaIIMHHOTO O0YUYCHHMSL.
8 | ABromaruzanus paboThl HaluIaifHOB MaIIMHHOTO 00y4yeHus. Coop u 2
MOJITOTOBKA HOBBIX JAHHBIX JUIA O0y4YeHHS. ABTOMATHUECKUAN
nepe3ayck 00y4eHns Ha OCHOBE COOBITHII MOHUTOPHHT .
HHCcTpyMEeHTBI aBTOMATH3aI[MK MamuHHOTr0 00y4enus: Kubeflow,
MLFlow, TensorFlow Extended.
Bcero 16
3.4. TemaTuyecKkuii NJIAH NPAKTHYECKUX 3aHATHI
Ne i/ Tembl IpakKTHUECKUX padoT TpynoeMKocTh, yac.
11 ABTOoMaru3anus aAMUHUCTpUpoBanus DevOps n MammHHOro 00yueHus 2
) MLOps.
1.2 | Continuous Integration u Continuous Delivery (CI/CD). 2
1.3 | ABTOMAaTHYECKOE Pa3BEPTHIBAHUE IPUIOKEHHMH MAIIIMHHOTO O0YYEHHUS C 2
nomorpio CI/CD.
1.4 | Texuonorust KoHTelHEpOB. DOCker. 1
1.5 | Pabora c koHTelinepamu B Docker. 1
1.6 | Ymopasnenue cereBbiMu KOHpurypanusamu B Docker. 2
1.7 | Co3nanne KOHTEHHEPOB C MPHIOKEHUSIMA MAIITAHHOTO O0YUICHHS. 2
1.8 | O6naunsie TexHonoruu. [lenTpsr 00paboTKU MaHHBIX. CepBepHBIC KIACTEPHI. 2
1.9 | MHCTpYMEHTBI aBTOMATH3AIMH YIIPABJICHUS CEPBEPHBIMH KITaCTCPaMH. 2
2.1 | Uucrpymenrsl ynpasienus konreinepamu: Kubernetes, Docker Swarm. 2
2.2 | ABTomaTH3alus pa3BepTHIBAHUS U yIpaBJieHus KoHTeliHepamu B Kubernetes. 2
2.3 | IIpuioskeHHss MUKPOCEPBUCHON apXUTEKTYpHI B KiacTepe Kubernetes. 2
2.4 | PazpaboTka naimiaifHoB MammHHOTO 00yueHusi. Yposuu MLOps. 2
2.5 | MHCTpyMEHTHI aBTOMATH3AIMU: CO3/IaHUE NaWIUIaifHOB MAIIMHHOTO O0YYCHHSI. 2




2.6 Ucnons3oBanue CI/CD coBMecTHO ¢ malltuiailHaMy MAIIUHHOTO OOYUYEeHUSL. 2
2.7 MOHHUTOPHHT KauecTBa pabOThI MPUIIOKEHUH MAITUHHOTO 00yUYCHHS. 2
2.8 WHCTpyMEHTHI aBTOMAaTH3aluN MAIIMHHOTO 0O0YUeHHS. 2
Bcero 32
3.5. TemaTH4eckuii niIaH 1a00paTOPHBIX padoT
JlaHHBIN BUJ paOOThI HE TPEAYCMOTPEH YUEOHBIM TIJIAHOM.
3.6. CamocTosiTeqIbHAsA pad0Ta CTy/AeHTa
Howmep pa3nena TpyzoeMKOCTE
P pasit Bun CPC Conepxanne CPC pyA ’
TUCIIATLINHEL qac.
1.1 N3yuenue N3yuenue TEOPETUYECKOTO 22
TEOPETUYECKOTO Marepuaia, OJITOTOBKA K
Marepuaia, TECTUPOBAHUIO
BBITIOJIHEHHE
JTOMAIITHUX
3aJaHuN
1.2 Nzyuenue Nzyuenue TEOPETUYECKOTO 20
TEOPETUYECKOTO Marepuaia, IOJITOTOBKA K
Marepuaia, TECTUPOBAHUIO
BBITIOJIHEHHE
JOMAIITHUX
3aJaHuN
1.3 Nzyuenne Nzyuenue TEOPETUYECKOTO 20
TEOPETUYECKOTO MaTtepuana, IIOJATOTOBKA K
Marepuaia, TECTUPOBAHUIO
BBINIOJIHEHHE
JIOMAaIITHUX
3aJaHuN
N3yuenne
TEOPETUYECKOTO
H3yuenue TEOPETUYECKOTO
Marepuana,
1.4 MaTtepuana, MMOATOTOBKA K 20
BBIIIOJIHEHHE
TECTUPOBAHUIO
JOMAaIITHUX
3aaHuN
N3yuenne
TEOPETUYECKOTO
N3yuenue TEOPETUYECKOTO
Marepuaia,
2.1 MaTepuana, MOATOTOBKA K 11
BBIIIOJIHEHHE
TECTUPOBAHUIO
JOMAaIITHUX
3aJaHuN
N3yuenue
TEOPETUYECKOTO
N3yuenue TEOPETUYECKOTO
Marepuana,
2.2 Marepuana, IIOATOTOBKA K 11
BBITIOJTHEHHE
TECTUPOBAHUIO
JOMAIITHUX
3aJaHuN
N3yuenue
TEOPETUYECKOTO
N3yuenue TEOPETUUYECKOTO
Marepuana,
2.3 Marepuana, IIOATOTOBKA K 11
BEITIOJTHEHHE
TECTUPOBAHUIO
JOMAIITHUX

3aaHuN




Nzyuenue
TEOPETHUIECKOTO
Nzydenue TEOPETUYECKOTO
MaTepuaa,
2.4 Marepuaa, IIOATOTOBKA K 11
BBIIIOJIHEHHE
TECTUPOBAHUIO
JIOMAIITHAX
3aJaHuN
Bcero 161

4. Obpa3oBare/ibHbIE TEXHOJIOTUH

B niportecce 00yueHus HCTIONB3YIOTCS:

- JIMCTaHIMOHHBIC KypChI, pa3MmeleHHble Ha Iutomaake LMS Moodle,
URL.: http://Ims.kgeu.ru/;

- onekmponnvle obpazoeamenvhvie pecypcol  (DOP), pazmewennvie 6
JIUYHBIX KabuHemax cmyoenmos JInekmpoHHo2o yHugepcumema KIJY, URL:
http://e.kgeu.ru/

5. OueHnBaHue pe3yJIbTATOB 00y4YeHUsI

OueHuBaHMe pe3yJbTaTOB OOYYEHUs M0 JUCUUIUIMHE OCYLIECTBISETCS
B paMKaxX TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH, IPOBOJUMOTO MO OaibHO-
peritunroBori cucreme (BPC), m mnpomexyrouHoil arrecraumu. Texkymui
KOHTPOJIb YCIIEBAEMOCTU OCYILIECTBISIETCA B TEUYEHHE CEMECTPa, BKIIOYAET
BBIITOJTHEHUE NIPAKTUYECKHX 3aaHUI.

HTOroBoi OLICHKON PE3yJbTaTOB OCBOCHMS AUCLUILIMHBI SBJIIETCS OLICHKA,
BBICTABIICHHAS] BO BpEMs MPOMEXKYTOYHOW aTTeCTalluu oOydaromierocs (3auém) c
YUYETOM PE3yJIbTaTOB TEKYILEro KOHTPOJIsI ycrieBaeMocTu. Pesynbrar (3auteHo / He
3a4TE€HO) NPOMEKYTOYHOM aTrrecTtauuu B ¢opme 3auéra ompenesnsercs

10 COBOKYITHOCTH P€3yJIbTaTOB TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH 10
JTVCUUTUINHE.

OO000uIEeHHBIE KPUTEPUH U LIKAJa OLEHUBAHUS YPOBHS C(POPMUPOBAHHOCTH
KOMIIETEHIIMK (MHAUKATOpA JOCTHOKEHHS KOMIIETCHIIMM) TI0 WUTOraM OCBOCHUS
JUCLUTIIIUHBL:

[Inanu- O06001IeHHBIC KPUTEPHH U IKAJIA OIICHUBAHUS PE3YJILTATOB 00YUCHHUS
pyembie
- HEyJOBJIETBO-
pesyie Y YAOBIIETBOPUTEIILHO XOpOLLI0 OTIINYHO
— PHUTENBHO
00y4eHus HE 3a4TEHO 3a4TE€HO
Yposenwv snanuii | Munumanvno donyc- | Ypoeens 3nanuil 6 Ypoesenw 3nanuii 6
Moot HUDICE MUHUMATb=-| MUMbLL YPOBEHb obveme, coomeemcm- | obveme, coomeen-
a HbIX mpebosanull,| SHaHUl, umeem gyloujem npozpamme, cmeyrowem npoe-
. umerom mecmo | Mecmo MHO20 UMeem Mecmo HECKOIbKO| pamme NOO2OmMOo8KU,
3HAHUN
2pybvie owubxky | Heepybwix ouuboK He2pyOblx ouuboK 0e3 ouubox
IIpooemoncmpupo-
IIpu pewsenuu IIpodemoncmpupo- IIpodemoncmpuposarvl P PUp
6aHbI 6CE OCHOGHDIE
CMAanHOapmuvix | 8aHvl OCHOGHYLE 6ce OCHOGHbIE YMEHUS,
VMEHU, PeuieHbl 6ce
3a0au He npode- | YMEeHUsl, peulenvl peuensl 6ce OCHOBHbIE
OCHOGHblE 3a0aiu ¢
Hanunuue MOHCMPUPOBAHBL | MUNOBbIE 3a0a4U 3a0auu ¢ He2pyovIMU
. OMOeNbHbLIMU HeC)-
YMEHUN OCHOBHbLE c He2pyobiMu owub- | owuOKaMU, 6bINOJHEHbL
WecmeeHHbIMU He-
VMEHUsL, UMeIOm | KAMU, GLINOJHEHbL 8ce | 6ce 3a0aHust 8 NOTAHOM
oouemamiui, bINOJI-
Mecmo epybvle | 3a0aHusl, HO He 8 obveme, HO HeKOmopble
HeHbl 6ce 3a0anUs 8
owuoKU noaHOM 0OBveme ¢ HeOouemamu

NnoaHom obveme



http://lms.kgeu.ru/%3B
http://e.kgeu.ru/
http://e.kgeu.ru/

Ilpu pewenuu

Hmeemca munumany-
CMAHOapmMHbIX y IIpooemoncmpuposanvt | [Ipodemoncmpupo-
Hamnune Hblll HADOP HABLIKOG
3a0ay He npoode- 0a306vle HAGLIKU NPU BaHbL HABLIKU NPU
HAaBBIKOB 0715 peuteHus CmaH-
(BnafeHme MOHCIIPUPOBANBL | o =S ¢ peutenuy cmaHoapm- | peueHuu HeCmat-
oIbITOM) baz06vle HABLIKU, Hefz S HbIX 3a0a4 ¢ HeKOMo- oapmubix 3a0a4 be3
umerom mecmo P DoMUY Hedouemamu OWUDOK U HEOOUemog
Hedowemamu
2pybwie ouudKu
Cohopmuposannocms
é KOMnemenyuu coom- Cehopmuposarnnocme
) 6emcmayem MuHu- KOMnemenyuu noJi-
E < = | Kounemenyuse Coopmuposanrocms
T o= . ManvHbIM mpebosa- HOCMbIO cOOmeem-
2 S T | noanou mepe ne KOMNemeHyuu 6 Yeiom
5 5 & Huam. Umerowuxcsa cmagyem mpebosa-
& 2 o | chhopmuposana. N . coomeemcmesyem mpe-
S E 5 3HAHUU, YMeHUl, Huam. Umerowuxcs
= X 2 | Umeowuxcs bosanusm. Huero- . .
oz g . . | HagvIKO8 6 Yerom . . | 3Hanuii, ymenui,
o = 3 | 3Hanuu, ymeHul, WUXCA 3HAHUL, YMEHU,
ST 2 00CmMamouHo OJisl HABBIKOB U
© 5 R | HaswikogHedoc- HABbIKOG U MOMUBAY UL .
S 5 5 peutenus Momusayuy 8 NOIHOU
£ £ E | mamouno ons 8 Yenom 00CMamoyHo
E o o NPAKMUYECKUX Mepe OCTHAmOYHO
o E ¥ | pewenus npax- 0151 peuteHus Cmam-
S 2 = (npogheccuonanvruvix) 07151 peuienus
& £ § | muueckux (npo- OapmHbIX NPAKmMu-
g z38 3a0ay, Ho mpebyemcs CILOJHCHBIX
2 2 & | geccuonanvhuix) yeckux (npogeccuo-
< OONONHUMENbHAS NPAKMUYECKUX
= 3a0au HANBHBIX) 3004y
3 npakmuxa no (npogeccuonanviuix)
OonbUUHCMEBY 3a0ay
NPAKMUYECKUX 3A0ay
Huzkuit Huxe cpennero Cpennuit Bricokwuii

YpoBeHb chopMHPOBAHHOCTH
KOMIIETCHIIUY (MHUKATOPa
JIOCTHKECHHS KOMIICTCHIIUH )

[IIxana olleHKH pe3ybTaTOB 00YUYEHUs MO TUCHUTUINHE:

Kon
KOMIIE-
TEHIIUU

Kon
WHIAUKATOPA
TOCTHKEHUS

KOMIIETEHIINHU

YpoBeHb c(hOPMHPOBAHHOCTH KOMITCTCHIINN
(uHMKaTOpa TOCTUIKEHUS] KOMITETCHIINH )

- o . Hwuxe N
3arutanu Beicokuii | Cpemumuii Huzknit
pOBaHHBIE CPpCAHCTO

pe3yabTaThl [IIkana oneHUBaHU
o0y4eHus 1o oBJIET HEYI0B-
TUCIUTIIHE OTJINYHO XOPOIIIO yaA JIETBOPH-
BOPHUTEINBHO eI
3a4TEHO HE 3a4TCHO

3HaTh:




OIIK-2

OIlK-2.1

3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE | MHOTHE HEKOTOpBI | 3HAHUH
QJITOPUTM | OCHOBHBIE | € HIUDKE
BI, QJITOPUTM | OCHOBHBIE | MUHHMAJ
IpUMEHsIE | Bl, aJITOPUTM | BHOTO

OCHOBHBIE MbI€ TIPH | IPUMEHSE | BI, TpeGoBaH

AJITOPUTMBI, pellieHHH | Mble IpH | IPUMEHse | U,

MpUMEHSIeMbIe npodeccu | pemieHUH | Mble TIPH | JIOIyCKae

IIPU PELICHUN OHaBHBIX | podeccu | pelmieHun | T TIpyOble

npodeccuoHanb | 3a7ad, HE | OHAJIBHBIX | MpodeccH | OMUOKU

HBIX 3a/1a4 JIOIyCKaeT | 3azad, OHAJIBHBIX
OIINOOK MOKET 3ajad,

JIOIYCTUTh | JOITyCKAeT
HECKOJIbKO | MHOTO
HerpyObIX | HErpyObIX
OLIMO0K OLIMOOK

YMETB!

Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JEMOHCTp | chopMup
yMeHHue yMEHHUE upyer OBaHO

BBIOMPATH BbIOMpaTh | BBIOMpaTh | yMeHHUE yMEHHE

HOIXOMALIE MOJIXOJIA | IMTOAXOAI] | BRIOMPATh | BBIOMPATH

QIITOPUTMBI, ue ue MOAXOIAL] | MOAXOS

MIPUMEHSICMBIC QITOPUTM | QAITOPUTM | Ue e

MIPH PEIICHUN BI, Bl, AJITOPUTM | QJITOPUTM

npodeccHoHalb | IPUMEHsSe | IPUMEHsE | bI, BI,

HBIX 3a/1a4 Mbl€ TIpPU | MBle TIpH | IpUMEHSE | MIPUMEHsE
pellieHNH | pEIIeHUH | MBle TIpH | MBle TIpU
npodeccu | mpodeccu | pelieHuH | peleHUU
OHAJILHBIX | OHAIBHBIX | Mpodeccu | mpodeccu
3aga4, He | 3a1ad4, OHAJIBHBIX | OHAJIBHBIX
JIOTMTyCKAeT | MOXKET 3ajad, 3ajad,
ook JIOMTYCTUTh | JOMyCKaeT | JoIycKae

HECKOJIBKO | MHOTO T TpyOble
HErpyObIX | HErpyObIX | OLIMOKH
OIMO0K OIIMOO0K

3HaTh.




OIIK-2.2

3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE€ | MHOTHE HEKOTOPHI | 3HAHHIA
IporpaMM | OCHOBHBIE | € HUXKe
HBIC MpPOrpaMM | OCHOBHBIC | MUHHUMAJ
CpeIcTBa | HbIE MPOrpaMM | bBHOTO
pelieHust | CpelcTBa | Hble TpeboBaH
npodeccu | pemieHuss | cpeacTa | us,
OCHOBHBIC OHANBHBIX | MpodeccH | pelieHus | IomycKae
MIPOrpaMMHBIE 3ala4, B | OHAIBHBIX | mpodeccu | T TpyObIe
CpeacTBa TOM YHCIIC | 33/1a4, B | OHAIBHBIX | ONIMOKHU
pelieHus c TOM YHCIIE | 331a4, B
npodeccuoHalb | UCTONIB30B | C TOM 4HCIIE
HBIX 337124, B aHueM UCIIONIB30B | C
TOM YHCJIE C COBPEMEH | aHUEM HCIIOJIb30B
WCIONb30BaHKUE | HBIX COBpEMEH | aHUEM
M COBPEMEHHBIX | HHTEJUICKT | HBIX COBpPEMEH
WHTEJUIEKTYallbH | YAIbHBIX | MHTEIUIEKT | HBIX
BIX TEXHOJIOTUH | TEXHOJIOTH | YaIbHBIX | HHTCIIICKT
i, HE | TEXHOJIOTH | yaJbHBIX
JIONIYCKAET | i, MOJKET | TEXHOJIOTH
OIIMO0K JOMYCTUTD | U,
HECKOJIBKO | JIOITYCKaeT
HerpyObIX | MHOTO
OLIMOO0K HerpyObIX
onOoK
YMETh:
Hemonctp | Jdemonctp | Hactuyno | He
HpyeT UpyeT JIeMOHCTp | chopmup
yMEHHE YMEHHE UpyeT OBaHO
BHIGHpATD BBIOMpaTh | BBIOMpATh | yMEHHE yMEHUE
MOAXOMs MOAXOs BBIOUpaTh | BHIOMPATH
TTOAXOISTITNE FXOIL AXOI p p
ue ue MOIXOJIAM | TTOAXOJIS
MIPOrpaMMHBIE
cpencTaa nporpamMMm | MporpaMMm | ue e
P HBIC HBIC POrpaMM | TIPOrpaMM
peuieHus
CpencTBa | cpeAcTBa | HblE HBIE
npodeccruonanp
pelieHust | pemeHus | CpeAcTBa | CPEeACTBa
HBIX 337124, B
npodeccu | mpodeccu | pemieHUs | perieHUs
TOM YHCJIIE C
OHAJILHBIX | OHAIBHBIX | mMpodeccu | mpodeccu
HCIIONb30BaHKE
3ala4, B |3a4ay, B | OHAIBHBIX | OHAJIBHBIX
M COBPEMEHHBIX
TOM 4YHCIIe | TOM 4HuCle | 337a4, B |3adad, B
WMHTEJUIEKTyallbH
. |c C TOM YHUCIIEe | TOM YHCIe
BIX TEXHOJIOTHI
HCIIOJIb30B | UCIIOJIB30B | C C
aHueM aHueM UCIIOJB30B | UCIOIB30
COBPEMEH | COBPEMEH | aHHEM BaHUEM
HBIX HBIX COBPEMEH | COBPEMEH
WHTEJUIEKT | MHTEJUICKT | HBIX HBIX
yalbHBIX | YAJIbHBIX | MHTEJUIEKT | MHTEJUIEK
TEXHOJIOTH | TEXHOJIOTH | YAIBHBIX | TYaJbHBIX
H, He | i, MOJXKET | TEXHOJOI | TEXHOJIOT
JIONYCKAET | JAOMYCTUThH | U W, Wi,
OIIMOOK HECKOJIBKO | JIOTIYCKaeT | oMmycKae
HErpyObIX | MHOTO T TpyOble
(01115 (10 § HErpyOBIX | OIIMOKH
OIMO0K

3HATh:




OIIK-5

OIIK-5.1

3HaeT Bce | 3HaeT 3Haer YpoBeHb
COBPEMEH | MHOTOE HEKOTOpOE | 3HAHUH
HOE COBpEMEH | COBpEMEH | HUXKeE
mporpaMMm | HOe HOE MUHHMAJ
HOE U | IpOrpaMM | MIPOrpaMM | BHOTO
anmaparHo | HOe U | HOe u | TpeboBaH
COBpEMEHHOE e anmnapaTHO | almmapaTHo | uf,
MpOrpaMMHOE U | O0OecTiedeH | € e J0IycKae
amnmapaTHoe ue oOecrieueH | obecrieueH | T TpyoObIe
obecrieueHue uHpopmarir | ue ue OIIMOKHU
“H(pOpPMAIMOHH | MOHHBIX U | mHGOpMall | HHpOpMAaI]
BIX H aBTOMAaTHU3 | MOHHBIX U | MOHHBIX W
aBTOMATU3MUPOBA | UPOBAHHBI | AaBTOMATH3 | aBTOMAaTHU3
HHBIX CUCTEM X CHCTEM, | UPOBAaHHBI | UPOBAHHBI
HE X CHCTEM, | X CHCTEM,
JIOMYyCKAeT | MOXKET JOMyCKaeT
OIIMO0K JOMYCTUTh | MHOTO
HECKOJIBKO | HErpyObIX
HerpyObIX | OmHUOOK
OLIMO0K
YMETh:
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIeMOHCTp | chopmup
yMeHHue yMEHHUE upyer OBaHO
pa3pabatel | pazpabarbl | yMeHUe yMeHue
BaTh BaTh paspabathl | pa3pabar
COBPEMEH | COBPEMEH | BaTb BIBAaTh
pa3pabareiBaTh | HOE HOE COBPEMEH | COBPEMEH
COBPEMEHHOE OporpaMM | mMporpamMm | HOe HOE
MIpOrpaMMHOE U | HOE U | HOe U | IpOTpaMM | IpOTpaMM
anmapaTrHoe anmapaTHoO | anmapaTHO | HOe U | Hoe U
obecrieyeHne e e anrmaparHo | anmaparH
UHPOpPMALMOHH | o0ecrieyeH | obecreueH | e oe
BIX U ue ue oOecnieueH | oOecreue
aBTOMaTHU3MpoBa | MHGOpMaLl | HHpopMall | ue HUE
HHBIX CUCTEM WOHHBIX M | MOHHBIX U | MHpoOpMaIl | HHpopMa
aBTOMAaTHU3 | aBTOMATH3 | HOHHBIX U | LIMOHHBIX
WPOBAaHHBI | HPOBAaHHBI | aBTOMATHU3 |
X CHCTEeM, | X CHCTEM, | UpOBaHHBI | aBTOMAaTH
HE MOYKET X CHCTEM, | 3UpOBaHH
JIOMYCKAeT | JOMYCTUTH | TOMYyCKaeT | bIX
91117 (IO 3 HECKOJIBKO | MHOTO CHCTEM,
HerpyObIX | HErpyObIX | JOMycKae
ook ook T TpyOble
OIHOKHN

3HaTh:




OIIK-5.2

3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE | MHOTHE HEKOTOpBI | 3HAHUH
CIIOCOOBI U | OCHOBHBIE | € HIDKE
METOIbI CIIOCOOBI ¥ | OCHOBHBIE | MUHHMAJ
MOJIEPHU3 | METOJIBI CIIOCOOBI U | BHOTO
aluu MOJICPHU3 | METOMBI TpeGoBaH
OCHOBHBIE IporpamMM | aluu MOJICPHU3 | U,
CTIOCOOBI U HOTO U | IPOTpaMM | aluu J0IycKae
METO/IBI anmapaTHO | HOTO U | mporpaMm | T TpyObIe
MOJICPHU3ALUU | TO anmapaTrHo | HOro U | ommOKH
IpOrpaMMHOro | obecredeH | ro anmapaTHO
Y anmapaTHOro | U obecriedeH | ro
obecrieueHus uHdopmary | us obecrieueH
WHPOPMALMOHH | HOHHBIX H | HHpoOpMaIl | us
BIX U aBTOMAaTH3 | MOHHBIX W | MH(OpMaI
aBTOMAaTHU3MPOBA | HPOBAHHBI | AaBTOMATU3 | HOHHBIX H
HHBIX CHCTEM X CHCTEM, | UPOBaHHBI | aBTOMATHU3
HE X CHCTEM, | HPOBaHHBI
JOIYCKaeT | MOXET X CHCTEM,
om0k JIOMYCTHTDH | JOITyCKaeT
HECKOJIBKO | MHOTO
HerpyObIX | HErpyObIX
o1nO0K OIIOO0K
YMETB:
Hemonctp | Jdemonctp | Hactuuno | He
upyer upyer JIEMOHCTp | chopMHp
yMeHHue yMEHHUE upyer OBaHO
BBIOMpaTh | BBIOMpATh | yMeHHUE yMeHue
MOAXOAN] | MOAXOAAI | BBIOMpPaTh | BBIOMPATh
ue ue MOJXOAAL] | MOIXOAS
BBIOMpAThH CHOCOOBI U | CIIOCOOBI U | He ue
MOIX OIS METO/1bI METO/bI CIOCOOBI U | CLIOCOOBI
COcoOBI U MOJIEPHU3 | MOJIEPHU3 | METOJIBI U METOJIBI
METOIBI aruu anuu MOJIEPHU3 | MOJIEPHU3
MOJICPHU3AIMU | IPOTPaMM | IPOTPaMM | aIfiu aruu
MPOrPaMMHOTO | HOT'O U | HOTO U | IpOrpaMM | IporpamMm
W anmapaTtHoro | amnmapaTtHoO | anmapaTHo | HOTO U |HOTO W
obecrieyeHust ro ro anmaparHo | annaparH
nH(popMaIMoHH | obecrieyeH | obecreueH | ro oro
BIX U us ust obecrieyeH | obecrieye
aBTOMaTu3upoBa | nHMopmal | uHGopmarl | us HUSA
HHBIX CUCTEM WOHHBIX M | MOHHBIX M | uH(popMall | uHpopMma
aBTOMAaTH3 | aBTOMAaTH3 | HOHHBIX W | IMOHHBIX
UPOBAaHHbI | UPOBAaHHBI | aBTOMATHU3 | U
X CHCTEM, | X CHCTEM, | HDOBaHHBI | aBTOMAaTH
HE MOXET X CHCTEM, | 3MpOBaHH
JOIMYCKaeT | JOMYCTUTh | JOMYCKAaeT | bIX
onoOoK HECKOJIbKO | MHOTO CHCTEM,
HErpyObIX | HETPYOBIX | JOIyCKae
omm0oK ommboK T TpyOble
OLIMOKHU

3HaTh:




OIIK-6

OIIK-6.1

3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE | MHOTHE HEKOTOpBI | 3HAHUH
anmnapaTH | OCHOBHBIE | € HUXKe
bIe amnmapatH | OCHOBHbBIE | MUHHMAJ
CpeacTBa | ble anmapaTH | bHOTO
u CpeacTBa | bI€ TpeOOoBaH
wiatrpopm | u cpeacTBa | us,
bl wiarpopMm | u JIOITyCKae
uHdpactp | b miathopM | T TpyoObIe
YKTYpBI uHbppacTp | bl OLINOKH
anmnapaTHbIe uHbopMall | YKTYpbI uHpactp
CpeAcTBa U MOHHBIX uH(popMaIl | YKTYPBI
m1aTGopMbl TEXHOJIOTH | HOHHBIX uHpopmail
UHPPACTPYKTYp | M, BHIBL, | TEXHOJIOTH | HOHHBIX
bl Ha3HA4YeHH | U, BUIBI, | TEXHOJIOTH
MHPOPMALMOHH | €, Ha3HAYeHW | H, BUIBIL,
bIX TEXHOJIOTUH, | apXUTEKTY | €, HA3HAYCHH
BH/IBI, Py, apXHUTEKTy | €,
Ha3Ha4YeHHE, METO/IBI Py, aApXUTEKTY
apXUTEKTYPY, pa3paboTK | METOJBI Py,
METO/IbI u U | pa3pabOTK | METOJIBI
pa3paboTKu u aJMUHUCT | U u | pa3paboTk
aJIMUHUCTPUPOB | PUPOBAHH | AIMUHUCT | H u
aHUS o pPUpPOBAaHU | aAMHHHUCT
MPOrPaMMHO- nporpamMm | 1 pPUpPOBaHH
anmapaTHbIX HO- nporpamMm | s
KOMILJIEKCOB anmapatH | HO- porpaMm
o0BbeKTa BIX anmaparH | HO-
npoeccoHaIb | KOMIUIEKC | BIX anmapaTH
HOM OB KOMIUIEKC | BIX
JeSITeIbHOCTH. 00BbeKTa OB KOMILJIEKC
npodeccu | oObekTa OB
OHaIbHOM | mpodeccu | oOBEeKTa
JesITeNbHO | OHAJIbHOM | mpodeccu
CTH., He | IeATelIbHO | OHAJILHOH
JIOMyCKaeT | CTH., JeSITeTTbHO
OI00K MOXKET CTH.,
JOMYCTUTD | JOITyCKaeT
HECKOJIBKO | MHOTO
HErpyObIX | HErpyObIX
OLIMOOK OLINOOK
YMETB:
paspabateiBath | Jemonctp | Jlemonctp | Yactuuno | He
KOMITOHEHTBI upyer upyer JIEeMOHCTp | chopMup
arnmaparHo- yMeHHue yYMEHHUE upyer OBaHO
IPOrpaMMHOTO | pa3pabatsl | pa3pabarhl | yMEeHUE yMeHue
obecrieueHus BaTh BaTh paspabaThsl | pa3pabat
CHCTEM KOMIIOHEH | KOMIIOHEH | BaTh BIBATh




00paboTKu THI THI KOMIIOHEH | KOMIIOHEH
uH(pOpMAaIlK U | alllapaTHO | alapaTHo | ThI THI
aBTOMATU3UPOBA | - - anmnapaTHO | anmapaTH
HHOTO porpamMMm | Mporpamm | - o-
MPOEKTUPOBAHU | HOTO HOTO pOrpaMM | MporpaMm
AL obecrieyeH | oOecrieyeH | HOro HOTO
Usl CHCTEM | U cHCTeM | obecrieueH | obecrieue
00paboTKu | 00pabOTKH | UsSI CHCTEM | HUS
uHdopmar | uapopmalr | 06paboOTK | cUCTEM
701 U | uu u|u 00paboTk
aBTOMAaTU3 | aBTOMaTu3 | uHpopmal | u
WPOBAaHHO | UPOBAHHO | UH u | uapopma
ro ro aBTOMAaTHU3 | MU u
IPOCKTUDP | MPOSKTUP | UPOBAHHO | aBTOMATH
OBaHMSI., OBaHUAL., ro 3UpPOBAaHH
HE MOJXKET MPOEKTHP | OTO
JIOTYCKaeT | IOMYCTHTh | OBaHUSI., MIPOEKTHUP
om0k HECKOJIBKO | JIOMyCKAeT | OBaHW.,
HerpyObIX | MHOTO JIOTTyCKae
OLIMOO0K HErpyObIX | T TpyOBIC
OLINOOK OLIMOKHU
3HATh:
3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE | MHOTHE HEKOTOPHI | 3HAHUU
MPUHLIUIBL | OCHOBHBIE | € HIDKE
COCTaBJICH | NMPHWHIIUIBI | OCHOBHBIC | MHHHUMAJ
ust COCTaBJICH | MPHUHLUIBI | BHOTO
TEXHUYECK | UsI COCTaBJICH | TpeOOBaH
oi TEXHUYECK | U us,
TIPUHITATIBI JIOKyMEHT | Oi TEXHUYECK | JIOITycKae
COCTaBIICHUS al 1O | JOKYMEHT | ot T TpyObIe
TEXHUYECKOU UCTIOJNB30B | allMM MO | JOKYMEHT | OIINOKHU
JOKYMEHTAIlMM | aHUI0 ¥ | UCTIOJB30B | allid 10
o HACTPOWKE | aHMIO W | UCIIOJIH30B
WCTIONIH30BAaHHIO | MMPOTPAMM | HACTPOWKE | aHUIO U
U HAaCTpOiiKe HO- porpaMM | HACTPOWKE
OIIK-6.2 IIPOrpaMMHO- amraparH | HO- IporpaMm
anmapaTHBIX BIX amnmapaTH | HO-
KOMIIJIEKCOB KOMIUIEKC | BIX anmapaTH
00paboTku OB KOMIUIEKC | BIX
uHpopMaluu 1 | 00pabOTKHU | OB KOMILIEKC
aBTOMaTu3upoBa | uHGopmarl | 06paboTKH | OB
HHOTO uu u | uapopmai | 06paboTK
MPOSKTUPOBAHU | aBTOMATH3 | HH u|u
A1 MPOBAaHHO | aBTOMAaTU3 | UH(pOpMaIl
TO UPOBAaHHO | WU "
MPOEKTUpP | TO aBTOMATHU3
OBaHMs., MPOEKTUP | UPOBAHHO
HE OBaHMHL., ro
JIOTTYCKaeT | MOXKET MPOEKTHUP
1117 () 3 JIOTYCTUTH | OBaHUS.,
HECKOJIBKO | TOMYCKaeT




HErpyOBIX | MHOTO
oMok HETpyOBbIX
OLIOOK
YMETh:
Hemonctp | lemonctp | Yactuuno | He
upyer UpyeT JIeMOHCTp | chopmup
yMeHHe YMEHHE upyer OBaHO
aHAJM3UPO | AHATM3UPO | yMEHHE YMCHHE
BaTh BaTh AQHAIU3HUPO | aHATUZUP
TEXHHYECK | TEXHUYECK | BaTh OBaTh
oe oe TEXHUYECK | TEXHHYEC
3aJjaHue, | 3aJaHue, oe Koe
aHaNIM3MpOBaTh | pa3pabatel | pa3pabatel | 3afaHue, | 3aJaHHE,
TEXHHYECKOE BaTh U | BaTh u | pa3pabatsl | pa3padar
3aJaHue, ONTHUMHU3U | ONTHUMU3H | BaTh U | bIBaTh U
pa3pabareIBaTh | pOBaTh poBatb ONTHMU3U | ONITUMH3H
u IporpaMM | MporpaMM | poBatTh poBathb
ONTHMH3UPOBAT | HBI  KOJ | HBIH  KOJ | IporpamMM | IIporpamm
b IPOTPAMMHBIN | ISt TUIS HBI  KOJ | HBIA  KOJ
KOJI JIIst pelIeHUs | pelieHus | Juist TUTST
pelieHus 3aaa4 | 3aga4 3aaq pellieHuss | perieHus
00paboTku 00paboTku | 00paboTKH | 3a1a4 3a/1a4
uHpopmanuu 1 | uHpopman | uapopmalr | o6paboTk | 0OpaboTK
ABTOMATU3HUPOBA | WU U | uu u|u "
HHOTO aBTOMaTu3 | aBTomMatu3 | uHpopmai | uapopma
MPOSKTHPOBAHH | HPOBAHHO | HPOBAaHHO | MU U | Iuu u
a. ro ro aBTOMAaTH3 | aBTOMATH
MPOEKTUDP | MMPOSKTUP | HPOBAHHO | 3UPOBAHH
OBaHMsI., OBaHMAL., ro oro
HE MOJXKET MPOEKTUDP | TIPOSKTHUP
JOTTYCKaeT | IOMYCTUTh | OBAaHUA., OBaHMAL.,
1117 (1) 3 HECKOJIBKO | JIOMyCKaeT | JoIycKae
HErpyObIX | MHOTO T TpyOble
OLINOO0K HEerpyObIX | OIIMOKHU
o100k
3HATH:
METOJIbI U 3HaeT Bce | 3HaeT 3Haer YpoBeHb
WHCTPYMCHTAJIb | OCHOBHBIC | MHOTHE HEKOTOPHI | 3HAHHIA
HBIE CpPEJICTBA METO/TBI OCHOBHBIE | € HUXKE
CUCTEM " METOJIbI W | OCHOBHBIC | MHHHUMAaJ
UCKYCCTBEHHOTO | MHCTPYME | MHCTpyME€ | METOABl H | bHOTO
WHTEJIJICKTA, HTQJIBHBIC | HTAJIBHBIC | HHCTpyME | TpeOoBaH
KPUTEPUU UX CpPelICTBA | CpelCTBa | HTaJbHbBIE | WS,

IK-1 IK-1.2 BBIOOpA 1 CUCTEM cCUCTEM CpelcTBa | JOITyCKae
METO/TBI UCKYCCTBE | HUCKYCCTBE | CHCTEM T TpyOBIE
KOMIUIEKCHPOBA | HHOTO HHOTO HCKYCCTBE | OIIMOKH
HUS B paMKax WHTEJUIEKT | UHTEJUIEKT | HHOTO
CO3/aHUA a, a, UHTEJIJIEKT
WHTETPUPOBAHH | KPUTEPUU | KPUTEpPHH | a,

BIX THOPUIHBIX | WX BBIOOpA | UX BHIOOpA | KPUTEPUHU
WHTEIJICKTYalbH | U U METOABI | UX BhIOOpa
BIX CUCTEM METO/IbI KOMIUIEKC | U METOJbI




pasIUYHOrO B paMKax | UpOBaHMs | KOMIUIEKC
Ha3HAYCHUS CO3JaHUS | B paMKax | UpOBaHHUSA
UHTETPUPO | CO3/IaHUS | B paMKax
BaHHBIX UHTETPUPO | CO3TaHUS
rUOpUIHBI | BaHHBIX UHTErpupo
X rUOpUIHBI | BaHHBIX
UHTEJUIEKT | X TUOPUIHBI
yalbHBIX | UHTEJUIEKT | X
cucTeM yalIbHBIX | UHTEIJIEKT
Pa3IUYHOr | CUCTEM yaJIbHBIX
0 Pa3IUYHOI | CUCTEM
Ha3HAYEHH | O pa3IMYHOT
A, HE | Ha3HAYeHHU | O
JIOTIYCKaeT | s, MOXKET | Ha3HA4Y€HU
om0k JIONyCTUTD | 4,
HECKOJIBKO | JIOITYCKaeT
HEerpyObIX | MHOTO
OLIMOO0K HerpyObIX
on00oK
YMETb:
Hemonctp | Hemonctp | Hactuuno | He
upyer upyer JIeMOHCTp | chopMHp
yMEHUue yMeHue upyer OBaHO
BbIOWpaTh, | BHIOUpATh, | yMEHHE yMEHUE
OPUMEHST | IPUMEHAT | BHIOMpPATh, | BHIOMPATH
b u|b U | IpUMEHST | ,
BbIOMATB,
UHTETPUPO | UHTETPUPO | b U | IPUMEHST
OPUMEHITh |
BaTh BaTh UHTETPUPO | b U
UHTETPUPOBAThH
METO/IbI METOJbl U | BaTh UHTETpUp
METO/IbI U
u MHCTPYME | METOJBI U | OBaTh
UHCTPYMEHTAJIb
UHCTPYME | HTaJbHBIE | UHCTPYME | METOJbI
HBIE  CpelCcTBa
HTQJIbHBIE | CPEJICTBA | HTAJbHBIE | U
cucTeM CpPEICTBA | CUCTEM CpEICTBA | MHCTpyME
HCKYCCTBEHHOT'O P P pyM
CUCTEM HCKYCCTBE | CUCTEM HTaJIbHbIE
MHTEJJIEKTA,
UCKYCCTBE | HHOTO UCKYCCTBE | CPEICTBA
KpUTEpUH  HX
HHOTO MHTEJJIEKT | HHOTO CUCTEM
BbIOOpa u
WHTEJJIEKT | a, UHTEIJIEKT | UCKYCCTBE
METO/IbI
a, KpUTEpUu | a, HHOTO
KOMIUIEKCHPOBa
KPUTEPUU | UX BBIOOpA | KPUTEPHH | MHTEIUIEK
HUS B paMKax
uX BbIOOpa | U METOJBI | UX BbIOOpA | Ta,
CO3/1aHUS
" KOMIUIEKC | MU METOJBI | KpUTEPUU
MHTETPUPOBAaHH
METO/IbI UPOBaHUS | KOMIUIEKC | UX
BIX THOPHIHBIX
KOMILIEKC | B paMKax | HpoBaHMs | BbIOOpa H
MHTEJJIEKTYaJIbH
UpOBaHUS | CO3JaHMsl | B paMKax | METOJbI
BIX CUCTEM
B PpaMKax | HHTETPUPO | CO3JaHUS | KOMILIEKC
pa3IM4HOTO
CO3JaHMSI | BaHHBIX WHTETPUPO | UPOBAHUS
Ha3HA4YeHUs
UHTETPUPO | THOPUIHBI | BAHHBIX B pamKax
BaHHBIX X rUOpHUIHBI | CO3/1aHUS
rUOpUIHBI | MHTEIUIEKT | X UHTETPUP
X yalIbHBIX | MHTEJJIEKT | OBAHHBIX
UHTEJJIEKT | CUCTEM yaJdbHBIX | THOPUIHBI
yaJbHBIX | Pa3lIUYHOr | CUCTEM X




0 0 Pa3IMYHOT | TyaJIbHBIX
Ha3HAYEHH | HA3HAYCHU | O CHCTEM
A, HE | 5, MOXET | Ha3HAYEeHHU | Pa3InIHO
JIOIMTYyCKAET | IOMYCTHUTH | 4, ro
omn0oK HECKOJIbKO | IOIYCKAaeT | Ha3HAa4YeH
HerpyObIX | MHOTO us,
OIMOO0K HErpyOBIX | JIOIyCKae
ook T TpyOble
OIINOKHU
3HATh:
3Haer
MHOTHE
3Haer
OCHOBHbIE
3HaeT Bce HEKOTOpbIE
KJIACCHI
OCHOBHBIE OCHOBHBIE | YPOBEHb
METO/I0B U .
KJIaCChI KJIaCChI 3HaHU
AIITOPUTM
METONOB | | METO/IOB | HUXKE
KJIaCChl METOIOB | aJITOPUTM QJITOPUTMO | MUHUMAJI
MAaIIuHHO
U aNTrOpUTMOB | OB ro B BHOTO
MAaIlMHHOTO MAaIIuHHO MalllMHHOT | TpeOoBaH
00yueHwusl,
00y4eHUs ro 0 s,
o6yueus, | oo o0y4eHwus, | oImycKae
i > | monmycrut i ’ Y
HE L JIONyCKaeT | T TIpyOble
JOTTycKae MHOTO OINOKH
HECKOJIBK
T OIINOOK o HErpyObIX
OLIMOOK
HerpyObIX
OLIMOOK
METh:
MK-3 | [K-3.1 7
Hemonctp | HactuuHo He
€MOHC upyer eMOHC
fI[ eT i IBIZHI/IC II/[I er i chopmmp
pZHI/Ie ZTaBI/ITI) pZHI/Ie OBaHo
™ ™ yMEHHE
CTaBUTh 3aJjaud M| CTaBUTh
CTaBUTh
3a7auynd | | pa3palarTel | 3a4a4d U B
paspabar | BaTb paspabar
CTaBUTh 3aJa4M
BIBATh HOBEIC BIBAaTh
U pa3pabaTbIiBaTh "
HOBBIE METO/ABl U | HOBBIE
HOBBIE METOJIbI U paszpabar
METO/ABI W | AITOPHUTM | METOJBI H
QITOPUTMBI BIBATh
aJITOPUTM | Bl ITOPUTM
MAaIIMHHOTO HOBEIC
BI MAIIUHHOT | Bl
00yJYeHUs METOIbI U
MAaIllMHHO | O MaIuHHO
AITOPUTM
To oOy4deHus, | To o
00y4YeHHs], | MOKET o0y4eHus,
MAaIIuHHO
HE JIONyCTHTE | JlOTIycKae | -
JIONyCKae | HECKOJIBKO | T ~ MHOTO
o0yJeHusI,
T OIIMOOK | HErpyOBIX | HErpyOBIX
JI0ITycKae
OmmOO0K OIMO0K ~
3HaTh:
KJIacCBI METONOB | 3HaeT Bce | 3HaeT 3HaeT YpoBeHb
ITK-5 IIK-5.1 U QJITOPUTMOB OCHOBHBIE | MHOTHE HEKOTOPHI | 3HAHUU
MAaIlIMHHOTO KJIacChl OCHOBHBIE | € HIDKE
o0y4eHHsL. METO/IOB U | KJIACChI OCHOBHbIE | MUHUMAJI




QITOPUTM | METOAOB U | KJIACCHI BHOTO
OB QITOPUTM | METOJIOB U | TpeOOBaH
MAIUHHOT | OB ATOPUTM | U,
0 MalIMHHOT | OB J0IycKae
o0ydeHus. | o MAaIlIMHHOT | T TpyObIe
, He | oOydeHus. | o OIIMOKHU
JIOMyCKaeT |,  MOXET | 00y4eHHusl.
ook JIONYCTHTD | ,
HECKOJIBKO | JIOIyCKaeT
HErpyObIX | MHOTO
OImMnO0K HErpyObIX
OIMO0K
YMETh:
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIEMOHCTP | chopMHp
YMCHHE YMCHHE upyer OBaHO
CTaBHUTh CTaBUTh yMEHHUE yMEHUE
3ajaud | | 3aJla4d U | CTaBUTh CTaBHTH
pa3pabartbl | pa3padatsl | 3amauu 3aJjaud |
BaTh BaTh pa3pabar
CTaBUTH 337291
HOBBIC HOBBIC u BIBAaTh
1 METO/IBI METOJIbI U | pa3pabaThl | HOBBIC
paspadaThisare: u JITOPUTM | BaTh METOMBI H
HOBBIC METOJIbI
QITOPUTM | BI HOBBIC IITOPUTM
Y JITOPHTMBI
MALIIHHOLO BI MaIIMHHOT | METOJIbI BI
MAaIIHHHOT | O u MAaIIHHHO
00ydeHwsI.
0 O0y4YeHHUs. | AITOPUTM | TO
00y4eHus. |, MOXKET | bl oOy4eHus.
: HE | JOMYCTUThH | MalIMHHOT | ,
JIOITYCKAeT | HECKOJBKO | O J0TTycKae
o1noOoK HEerpyobIx | oOyueHus. | T rpyOble
OLINOO0K , OIHUOKHU
JIOTTYCKaeT
3HATH:
3HaeT Bce | 3HaeT 3HaeT YpoBeHb
OCHOBHBIC | MHOTHE HEKOTOPHI | 3HAHHIA
METO/TBI OCHOBHBIE | € HUXKE
17§ METOJIbI W | OCHOBHBIC | MHHHUMAJ
KPUTEPUU | KPUTEPUU | METOJbI BHOTO
METOJTbI U OIICHKH OIICHKHU u TpeOoBaH
KpUTECPUHU KauecTBa | KauecTBa | KPUTEpUU | WS,
OILICHKH MoJieJIer MoJieJIed OLICHKU JOTTyCKae
I1K-5.2 KauecTBa MaIIMHHOT | MAalIMHHOT | KauecTBa | T TpyObIe
MoJieJIer 0 0 MoJeen OILINOKH
MAaIIHHHOTO oOydeHus. | 0Oy4eHHs. | MAITUHHOT
oOyueHwusl. , HE |, MOXET | 0
JIOTTYCKaeT | IOMYCTHTh | OOy4YeHHUSI.
OO0k HECKOJBKO | ,
HErpyObIX | JOIycKaeT
OLIMO0K MHOTO
HETpyOBIX

YMETh:




Hemonctp | lemonctp | Yactuuno | He
UpyeT UpyeT JIeMOHCTp | chopmup
YMCHHE YMCHHE UpyeT OBaHO
OTIPECIISAT | OMPEICNIAT | YMCHHE YMCHHE
b b OIPECIIAT | ONMpees
KpUTEpUU | KPUTEPUU | b Tb
U METPUKHU | U MCTPUKH | KPUTCPUU | KPUTEPUHU
OIICHKU OILICHKU U METPHKH | U
OTIPE/ICIIATh
pe3yJIbTaT | pe3ysbTaT | OLECHKH METPHKHU
KPUTECPUH H
OB OB pe3ynbTaT | OIEHKHU
METPHUKHU
OLHK MOJICJIMPO | MOJCIUPO | OB pe3ysbTaT
BaHUS TPU | BAaHUS TIPU | MOJCIIUPO | OB
pe3yIbTaTOB
IOCTPOCH | MMOCTPOCH | BaHHUS MPHU | MOJCIHUPO
MOJICTTHPOBAHHMS
. WU CHCTEM | UM CHCTEM | IOCTPOCH | BaHUSA
P UCKYCCTBE | UCKYCCTBE | MM CHUCTEM | IIpU
MIOCTPOCHUH
HHOTI'O HHOT'0 UCKYCCTBE | ITOCTPOCH
CHCTEM
UHTEJUIEKT | MHTEIJICKT | HHOrO uu
UCKYCCTBCHHOTO
a B|a B | HHTEJIJICKT | CUCTEM
HMHTEJIJICKTA B
. ucclielye | uccienye | a B | HCKYCCTBE
UCCIIETyeMOH . .
MO MOU UCCIIeye | HHOTO
obactu. .
obmactu., | oOyacTH., | MOM HUHTEIIEK
HE MOXKET obmactu., | Ta B
JIOMyCKaeT | JOMYCTUTh | JOMYCKAeT | UCCIemye
OIIMOOK HECKOJIbKO | MHOT'O MOM
HErpyObIX | HETpyOBIX | 00JacTH.,
(01117 (0) OLINOOK JIOITyCKae
T TpyOble
OIIIMOKH
3HATh:
3Haer Bce | 3HaeT 3Haer VYpoBeHb
OCHOBHBIC | MHOTHE HEKOTOPBI | 3HAHUU
VHU(UITIDP | OCHOBHEBIE | € HITKE
OBaHHbBIC U | YHUPUIUP | OCHOBHBIE | MUHHUMAJ
OOHOBJISIE | OBaHHBIE U AGUIHP | BHOTO
YHUPHUIIMPOBAH yRuGHIp
Hhie 1 MEIE OOHOBJISIC | OBaHHBIE U | TpeOOBaH
METOJIOJ0 | MBIE oOHOBIISIE | WA,
OOHOBIISICMEBIE
TUu METOJIOI0 | MbIC JIOTTyCKae
METOJI0JIOTHU
OIMCAHUsA, | THH METOJIOJIO | T TpyOBIe
OIMCAHMUS,
c6opa i cobopa U | omHMCaHHUs, | TUU OIIIMOKH
a3METKH | cOopa M | ONHCAHUSA
IK-5.3 pa3MeTKH P P ’
JMAHHBIX, a | pa3MeTku | cObopa
JIAHHBIX, a
TaKXKe JIAHHBIX, a
TaKXe
MEXaHHU3M | TaKKe u
MEXaHHU3MBI
Bl MEXaHH3M | pa3MeTKH
KOHTPOJIA 32
KOHTPOJISL | Bl JAHHBIX, a
COOIIOICHHEM
3a KOHTPOJIS | TaKke
YKa3aHHBIX
. coOmoeH | 3a MEXaHHU3M
METO0JIOTHI.
HEM coOmroieH | bl
YKa3aHHbBI | HeM KOHTPOJIS
X YKa3aHHBI | 3a
METOJ0I0 | X coOJro1eH
ruii., HE | METOIOJIO | MEeM




JIONYCKAeT | THil., METOJ10J10
omInboK MOJKET THH.,
JOMYCTUTD | TOMYCKaeT
HECKOJIBKO | MHOTO
HErpyOBIX | HErpyOBIX
OMO0K om0k
YMETh:
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIEMOHCTp | chopmup
yYMEHHE YMCHHE upyer OBaHO
pa3pabatel | pa3pabatbl | ymeHUE yMEHHE
BaTh BaTh paspabatsl | paspabdar
yHUGUIMD | yHUPUIUD | BaTh bIBaTh
OBaHHBIC U | OBaHHBIC U | yHUDUIUD | yHUDULIH
oOHOBJIsIe | OOHOBMSiE | OBaHHBIC U | POBaHHbBIE
pa3pabaTbiBaTh | MbI€ MbIE oOHOBIIsIE | U
YHU(QUIIMPOBAH | METOAOJIO | METOAOJO | MbIe oOHOBIISIE
HBIC U THH THH METOJI0JIO | MbIE
OOHOBIIIEMBIE OMHCAHUS, | ONUCAHUS, | TUU METOJI0JI0
METOJI0JIOTUU coopa u |cOopa W | onucaHwus, | TUU
OIMCaHUA, pa3MeTku | pa3MeTku | cOopa OTIHMCaHUA,
coopa u JIaHHBIX, a | JaHHBIX, a coopa wu
pa3MeTKu TaKxKe TaKKe u pa3MeTKu
JTAHHBIX, a MEXaHH3M | MEXaHW3M | pa3MeTKH | JIaHHBIX, a
TaKkKe BI bl JTaHHBIX, a | TaKKe
MEXaHU3MBI KOHTPOJII | KOHTPOJISL | TaKke MEXaHHU3M
KOHTPOJIS 32 3a 3a MEXaHU3M | Bl
coOIoieHNEM coOnrofieH | coOMOJeH | bl KOHTPOJIS
yKa3aHHBIX uem uemM KOHTpOIS | 3a
METOJI0JIOTUH. YKa3aHHbl | YKa3aHHBI | 3a coOnroieH
X X COOJIIOJIEH | UeM
METOJI0JIO | METOJ0JIO | UEM YKa3aHHBI
TUil., HE | I'Hil., yKa3aHHBI | X
JIOTTYCKAeT | MOXKET X METO/10JI0
91117 () 3 JIOMYCTUTH | METOJIOJIO | THil.,
HECKOJIBKO | THid., JOITyCKae
HEerpyoObIX | JOMyCKaeT | T rpyOble
OmHuO0K MHOT'O OIMOKHU
3HATH:
OCHOBHBIE 3HaeT Bce | 3HaeT 3HaeT YpoBeHb
KOHIICIIIIMA W | OCHOBHBIC | MHOTHE HEKOTOPHI | 3HAHHA
METO/TBI OCHOBHBIE | OCHOBHBIE | € HUKE
CHUCTEMHOTI'0 KOHIICIIIIA | OCHOBHBIE | OCHOBHBIE | MHHHMAJ
aHanmMsa u Y | KOHUENIM | OCHOBHBIE | BHOTO
OIIK- OITK-10.1 (KOMIO3ULIUA U | METOJIBI u U | KOHLIeNIX | TpeboBaH
10 ' JNEKOMIIO3ULMSL, | CUCTEMHOT | METOJBI u U | ud,
abCcTparupoBaHu | O aHaJM3a | CACTEMHOT | METOBI JIOITyCKae
e U | (KOMIO3M | O aHalu3a | CHCTEMHOr | T TpyObIe
KOHKpETH3aIus, | U u | (KOMIIO3W | O aHajiW3a | OIIMOKH
CTPYKTYpUpOBa | IEKOMIIO3 | IIMs u | (kommo3u
HHUE, WIS, JNEKOMIIO3 | Liud u
QITOPUTMHU3ALM | abCTparup | UIMs, JEKOMII03




YMETb:

Hemonctp | emonctp | Yactuuno | He
upyer upyer JIEeMOHCTp | chopmup
YMEHHE YMCHHE upyer OBaHO
dbopmynup | bopmynup | ymeHue yMeHHe
0BaTh OBaTh bopmymup | bopmynu
npoOjeMH | MpoOOJIEeMH | OBaTh pOBaTh
VIO VIO npoOJieMH | TPOOIIeMH
(bopMyIIHUpOBaTh | CHTYyalluio, | CHTYyallui0 | YIO yI0
POOJIEMHYIO ompeaensIr | , CUTYallUIO | CUTYalHIO
CHUTYAIIHIO, b e | ONpenersT | , ,
OTIpEeIeIIATh UCCIIeNIOBa | b LENU | OIPENENAT | ONpeaess
LU HUS U | CCIenoBa | b ey | Th  LeH
WCCJICIOBAHMS U | KPUTEPHH | HUS U | UCCIIEJIOBA | UCCIIENIOB
KpUTEpUU  UX | HX KPUTCPUHU | HUS U |aHusd W
TOCTHKEHUS JOCTIDKEH | MX KPUTEPUHU | KPUTEPUU
s, HE | JOCTHXKEH | UX ux
JIOMyCKAeT | Us, MOXET | IOCTHKEH | IOCTUKCH
OIIMOOK JOTYCTUTH | U3, s,
HECKOJIBKO | JOIYCKaeT | J0IycKae
HErpyObIX | MHOTO T TpyOBIC
OIIMO0K HErpyOBIX | OIIMOKHU
9111570 3
BHATH:
TIPUHIIUIIBI B Hocratod | Vposen» | YposeHb
. HO . .
HACTPOWKH, TTOJTHOM 3HAHUHT 3HAHUH
MIOJTHO
KoH(purypanuu | oobeme 10 TEME HUKE
3HATh
U aJIarTaruu 3HATh MUHUMAII | MUHUMAJTb
TIPUHITATT .
IPOTPaMMHBIX TIPUHITATT BHBIN HBIX
OI1K-10.2 BI
CpEeICTB BI . TpeboBaHU
. HACTPOIK .
CHUCTEMHOTO HACTPOIK i
u
MOJEIUPOBAHUA | U, ’
KOH(UTYp
JUTS IOCTAaHOBKU | KOHUTY
aru u
U peIieHUs paruu u
aJTarnTarnm
3ama4 B cepe aarramm
"
WCCIIEIOBATENBC | U
. porpaMmm
KOH porpam
HBIX
JESTeNIbHOCTU MHBIX
CpeZCTB
CpeZCTB
CHUCTEMHO
CHUCTEMHO
ro
ro
MOJIETIHPO
MOJIEITUPO
BaHUS JIJIS
BaHUS
MOCTaHOB
JUISE
KU U
MIOCTaHOB
pelieHus
KU U
3a/a4 B
pelieHus
chepe
3a/a4 B
UCCIIeI0BA
cepe .
TeJIbC KOU
UCCIIeI0Ba
JESTEILHO

TEJILCKOU




YMETb:

HacTpauBarh, Veepenno | [loxaseiBa | Jlomyckaer | He ymeer
KOH(pHUTrypupoBa | HacTpauB T Bee MHOI'0 KOHpUTYD
Tb U aer, OCHOBHPIC | penouero HpOBAaT b
aJanTupoBarTh ajanTupy HaBbIKH B IIpH u
MPOrpaMMHbIE erT Konguryp KOH(HTYP aJanTupo
cpencraa porpamm 1POBA B | ypopa un | gary,
CHUCTEMHOTO HbIE 1 u porpamMm
MOJENUPOBAHUS | CPEACTBA ARAMTAM | ananranm HBIE
JUTSl TOCTAaHOBKU | CUCTEMHO 1 u CpeacTBa
U peLIEHUs ro MPOTPAMM | iporpamm | cpcremno
3aja4 B chepe MOJEIUPO HpIX HBIX ro
HCCIIEIOBATENbC | BaHUS IS cpercts CpEACTB MOJIETUPO
Kou IIOCTaHOB CHCTEMHO | cicremno BaHUA JJIs1
JIEATEIIbBHOCTH KU U ro ro IIOCTaHOB
peumenus MOACTHMPO | monennpo | ky u
3a7a4 B BAHWA JUIAL | gapmst s penieHus
cdhepe IIOCTAHOB | 1o ranoR saa4 B
UCCIIeI0BA i K1 1 chepe
Tenbekoit | PO o | pemenus HCCIIENIOB
JEATEIIBHO AT B 3ana4q B aTeJIbCK
CTH chepe cepe on
HccneILOBUa MCCIeN0BA | nesmerb
TeMbC KOH | renpe koit | oo
AEATENBHO | pogrentno
CTH CTH
OHCHO‘IHBIG MaTCpHUaJibl JJISA IMPOBCACHUSA TCKYHICTO KOHTPOJIA

YCIIEBAEMOCTU W MPOMEKYTOUHOW aTTecTaluy MpuBeAeHb B [IpuiokeHun K
paboueii nmporpamMMme ITUCHUIUTAHBL. [10HbIL KOMIIEKM 3A0aHUll U MAmMepuaios,
He0OX00UMbIX 0J11 OYEeHUBAHUSL Pe3VIbMamos 00yueHus: N0 OUCYUNIUHE, XPAHUMCSL
Ha kagedpe-pazpabomuuxe 8 OYMANCHOM U JNIEKMPOHHOM BUOE.

6. YueOHO-MeTOoAMUYeCcKOe M MH(POPMAIIMOHHOE 00ecriedeHHne JUCTUITHHbI

6.1. YueOHO-MeTOAMYECKOE 00ecIIeYeHHe

OcHOBHAs JUTEpaATypa

Bun n3nanus Kox-s0
No A Mecto Anpec AK3EMILJIS-
Haumeno- | (yueOHUK, I'on
n/ | ABTop(bI) W3/1aHMUS, AJIEKTPOHHOTO | pOB B OMO-
BaHUe yaeOHoe W30aHUS
n HocoGue, 2p.) W3J1aTeNIbCTBO pecypca JNOTEKE
AP KDY




MeTtoabl yaeOHOe 1
aBTOMaTu3 | IMocolue
baiimypa MafHL:/IIj{I/;{OF HeS:;Ig)T/pr : https://e.lanb
1 "| 2020 | ook.com/boo
toB U. P. 0 H1Y k/190871
00y4eHus: NTMO
YuebHoe
rocooue
y4COHHUK https://ibooks 1
WuTennex M. "
SIcHUIKH BUHOM. ru/reading.ph
2 | Ty aJIbHbIE 2016
i JI. H. CHOTOMEL JlaGoparop p 7
usl 3HAHUH productid=35
3518
HOHOHHI/ITGHBHEUI JUTCpaTrypa
Bun uznanus Ko-0
Ne Mecto Anpec IK3EMILIIS-
1/ | ABTop(b) Hanmero- | (yueOHux, HU3aHuA, Ton AJICKTPOHHOTO | POB B OMO-
BaHHE yaeOHoe U3JIaHUs
1} Hocobie, p.) U3/1aTeIIbCTBO pecypca JHOTEKE
’ KI'Y
[Iporpamm 1
Up OBaHHE https://ibooks
JIxoHC HCKYCCTBE .
M. T, HHOT'O M.: IMK ru/reading.ph
1 2011
OcHIIOB | UHTEIUIEKT Ipecc p?
A . aB productid=26
TIPUIIOKEH 6 30
UsIX
6.2. UndpopmannoHHoe odecnieyenmne
6.2.1.37eKTpOHHBIC ¥ HHTEPHET-PECYPCHI
0
/ HanMeHOBaHME 2JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccblika
i
1 | Dnexmponno-6ubnuomeunas cucmema «Jlamoy https://e.lanbook.com/
2 | Dnexkmponno-bubruomeunas cucmema «ibooks.ruy https://ibooks.ru/
3 | Dnexmpounno-6ubnuomeunas cucmema «DOOK.ruy https://www.book.ru/
4 | Duyukioneduu, cnosapu, CHpagoOYHUKU http://www.rubricon.com
5 | Hopman "Omxpweimoe obpazosanue” http://npoed.ru
6 | Eounoe okno docmyna Kk 00pazoeamenbHuvlM pecypcam http://window.edu.ru
7 | Hay4Hast anekTpoHHasi OMOIMOTEKa http://elibrary.ru
8 | IlopTas NCKYCCTBEHHOT'O MHTEIJIEKTA http://www.aiportal.ru/
9 [Topran  wm3yueHwst cpeactB  moctpoeHus — Heu€Tkux | http://matlab.exponenta.ru

HHTCJUICKTYAJIbHBIX CUCTCM

[fuzzylo gic/index.php



http://www.book.ru/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/
http://elibrary.ru/
http://www.aiportal.ru/
http://matlab.exponenta.ru/

http://matlab.exponenta.ru

10 | MHTenneKTyanbHble TEXHOIOTHH UACHTH(DUKALTUH [fuzzylo
gic/book5/index.php
6.2.2.11podeccronanpHabie 0a3bl JTAHHBIX
Ne Pexum
HaunmenoBanue npoheccnoHaIbHBIX
n/ Anpec JocTymna
I 0a3 maHHBIX
1 Odpuyuanvuwiii unmepHem-nopmai npasosol http://pravo.gov.ru http://pravo.go
ungopmayuu V.ru
5 Cnpasounas npaeosas cucmema http://consultant.ru http://consulta
«Koncynomanm Ilocy nt.ru
3 Cnpasouno-npasosasi cucmema http://garant.ru http://garant.r
no saxkonooamenvcmey P® u
6.2.3.MHdopManmoHHO-CIPABOYHBIE CHCTEMBI
Ne
o/ HanmenoBanne nHopMamoHHo- Ampec Pexxum
0 CIIPABOYHBIX CHCTEM JOCTyTIa
1 | Hayunas snekmponnas dubnuomexa http://elibrary.ru http://(?lljlbl’ary.
2 | Poccuiickas 2ocyoapcmeennas 6ubiuomexa http://www.rsl.ru http://vlyl\JIVW.rSI
Meoicoynapoonas pegpepamuenas 6aza ) http://www.zb
3 OaHHbLx Hayunsix uzdanut ZDMATH http:/fwww.zbmath.org math.org
http://
Meoswcoynapoonas pepepamusnas 6asza iR
< . . . . . .Springer.
4 OanHbix HayuHblx uzdanuu Springerlink P77 TNk springer.com | link SOI;]an eLC
. ) http://Www.uc
5 | Obpazosamenvhviii nopman http://www.ucheba.com heba.com

6.2.4.JInueH3noHHOe U CBOOOIHO DPACHPOCTPAHAEMOE OPOTPAMMHOE

obecrieueHne AUCIUIUINHBI

2 | Visual Studio Express

Crnioco0 pacnpocTpaHeHHs PexBu3uThHI
Ne | HanmeHOBaHHE TPOrpaMMHOTO
i o6eCHeTOHI (TMTIEeH3MOHHOE/CBOOOTHO | TOITBEPKIAFOIINX
) JTOKYMEHTOB
1 Windows 7 | ITomp3oBaTenbeKast Ne2011.25486 ot
ITpodeccuonanphas (Pro) OIepalMOHHAs CUCTEMA 28.11.2011
HNHCcTpyMeHT cozmanus | https://visualstudio.

Web npunosxenuit

micr
osoft.com/ru/vs/exp
ress/

3 | bpaysep Chrome

Cucrema MOUCKa
uHpopmari B CETH
UHTEPHET (BKITIOUAs

PYCCKOSI3bIYHBIN

https://www.google
.com
/intl/ru/chrome/



http://matlab.exponenta.ru/
http://pravo.gov.ru/
http://pravo.go/
http://consultant.ru/
http://consulta/
http://garant.ru/
http://garant.r/
http://elibrary.ru/
http://elibrary/
http://www.rsl.ru/
http://www.zbmath.org/
http://www.ucheba.com/

UHTEPHET).

4 | bpaysep Firefox

CBoOoanblii Be0-Opaysep | https://www.mozill

a.org/
ru/firefox/new/

[Taker

o(uCHBIX
npwiIoKeHU.OgqHuM U3

HepBpIX cral https://www.openof
HOJICPKUBATD HOBBIH | &
5 | OpenOffice OTKPBITHIH dopmar or /lru Idownload/in
OpenDocument. deg< html
OdunmanbHO '
MOICPKUBACTCS Ha
mwiardopmax Linux
6 | Adobe Acrobat [Taker mporpamm https://get.adobe.co
m/ru/ reader/
3t0 coBpemennoe | https://download.m
7 | LMS Moodle IPOrpaMMHOE oodle
obecreucHue .org/releases/latest/

7. MaTepHaJIbHO-TEXHUYECKOe o0ecneuyeHue TUCIMTITHHbI

Bun yuebnoit
paboThI

HaunMmenoBanue ceruaibHbBIX
HNOMEIMIEHNIN U TOMEIIEHUM IJIs1

CPC

OCHAILIEHHOCTH CIIEAAILHBIX
HOMEIIEHUN U NOMELIEHUN
mst CPC

JlexmoHHbIe
3aHITUSI

YyeOHast aymuTopus Ass
MPOBEICHUS 3aHATHI

JIEKIIMOHHOTO THMa B-
103

180 mocamoyHBIX MeECT, JOCKa
ayJMTOpHAas, aKyCTHYECKas cucTema,
IPOEKTOp, YCHUJIMTENb-MHUKIIED JIIs
CHCTEM TPOMKOHM CBSI3M, DKpaH,
MHUKPOQOH, MUHHKOMIIBIOTED,
MOHUTOpP, HOJKIIOUYEHHE K CEeTH
"NHTepHeT", MOCTYI B 3JEKTPOHHYIO)
UH(POPMALIMOHHO-00pa30BaTEIbHYIO

cpeny

JIaGopatopHsbie
paboThI

VYuebnas maboparopust B-617

44 mnocamounsix Mecta (20 mo
HeHTpy - 24 1o Kpaw), JocKa
yueHuueckasi, MoHOOJIOK (10 mit.),
MOJIKJTFOUeHNE K ceTh «VHTepHeTY,
JOCTYTI B ANEKTPOHHYIO
HH(OPMaIMOHHO-
00pa3oBaTeIbHYIO CPEAY

JlaGoparopus B-619

46 mocamounsix MecT (24 1o
HeHTpy + 22 1o Kpaw), J0cKa
ydeHuueckasi; MoHOOJIOK (12 mmit.),
MOJIKJTFOUeHNE K ceTu «VHTepHeT»,
JOCTYII B AIEKTPOHHYIO
UH(POPMALIMOHHO-
00pa3oBaTeNbHYIO CPEy

IIpaxkTruecku
€ 3aHATH

VYuebnas nmadoparopust B-617

44 mnocamounsix wmecta (20 mo
HeHTpy - 24 1o Kpar), JOCKa
yueHnueckas, MoHOOOoK (10 miT.),
HOAKIIIOYeHUe K cetn «HTepHET,
JTOCTYIT B 9JIEKTPOHHYIO




nH()OPMAITMOHHO-
00pa3oBaTeNbHYIO Cpey

46 mnocamounbix Mect (24 1o
HeHTpy + 22 1o Kpaw), J0ocKa
yueHuuecKasi; MOHOOIOK (12 mit.),
JlabopaTtopus B-619 nojAKIoYeHue K cetu «MHTepHeTY,
JOCTYII B ANEKTPOHHYIO
nHpOopMaImoHHO-
00pa3oBaTeIbHYIO CPeay

Crienuaan3upoBaHHas yaeOHast
MeOenb Ha 30 mocagouHbIX MECT,

30 KOMITBIOTEPOB, TEXHUYECKHE
cpeactBa oOyudeHHs (MyJIbTHMe-
JTUAHBIA ~ TPOCKTOP, KOMIIBIOTEP
(HOyTOYK), 3KpaH), BUAECOKAMEPHI,

KommnbsrorepHslii kinacc
¢ BbixojioM B HTepHeT B-600a

CamMocTosaTeabH
IPOrpaMMHOE 00eCIICUCHHE
4 | as pabota
Crienuanu3upoBaHHast MeOelb,
oOyuarolerocs

KOMIIBIOTCPpHAA TCXHHUKA
C BO3MOXHOCTBIO BBIXOJa B

UwuransHbIiA 3271 OHOIHOTEKH HNurepuer u obecrieueHreM
JIOCTYyTIa B 2OUOC,
MYJIbTUMETUHHBIHI HPOEKTOP,

9KpaH, IporpaMMHOe 00ecrieyeHue

8. Oco0eHHOCTH OpraHu3amuu 00pa30BATEIbHONH esAITeJILHOCTH IS
JIUIL C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M MHBAJIU/I0B

Jluna ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSAMH 370poBbs (OB3) m wmHBaMIbI
MMEIOT BO3MOXKHOCTb OECIPEISITCTBEHHO TMEpPEMEIIAaThCsl M3 OAHOr0  Y4eOHO-
71ab0PaTOPHOTO KOpITyca B JPYTroM, MOJAHITHCS HA BCE ATaXH Y4eOHO-TaOOPATOPHBIX
KOPITYCOB, 3aHMMATbCS B YYEOHBIX M HMHBIX MOMEIICHUSX C y4E€TOM OCOOEHHOCTEH
NCUXO(PU3UUECKOTO PA3BUTHS U COCTOSTHHSI 37I0POBBSI.

st o0yuenus nury ¢ OB3 u MHBaNMMIOB, UMEIONIUX HAPYIICHUS OMOPHO-
JIBUTATEJILHOTO armapara, 00€CIeueHbl YCIOBHS OeCIpEensITCTBEHHOTO JOCTyIa BO
Bce yueOHble momerieHus. MHpopmanus o crenualbHBIX YCIOBHUSX, CO3/IaHHBIX
st obyvaromuxcs ¢ OB3 u MHBanuaoB, pa3MellleHa Ha caiilTe yHHMBEpCHUTETa
www//kgeu.ru. HMmeercss BO3MOKHOCTH  OKa3aHUS ~ TEXHUYECKOM  ITOMOIIN
ACCHUCTEHTOM, a TaKKe YCIIYT CYpI0NEPEBOAYMKOB U TU(DIOCYPAONIEPEBOTUUKOB.

s aoanmayuu k eocnpusmuro auyamu c¢ OB3 u uneamuoamu c
HApYUWIeHHbIM CIIYXOM CHPABOYHO20, Y4eOHo2o Mmamepuana no OUCYUNTUHE
obecneuusaromcs ciedyruue yciosusi:

- 014 Jyuwen opueHmayuu 6 ayoumopuu, NPUMEHSAIOMCS CUSHATIbL
onoseujenust 0 Hauae u Kowye 3anamust (C1060 «360HOK» NUUEMCS HA OOCKe);

- BHUMaHUe caabocaviuawe2o ooyuaruecocsi Npueiekaemcs neodazo2com
Jrcecmom (Ha naedo Kiademces pyKa, 0Cyuecmeisiemces Hepe3koe noXJa10nvleanue),

- pazeo8apusas ¢ 00yYaWUMCs, neda2o2uieckuil pabomuuK cMompum Ha
He20, 2080pUM 5CHO, KOPOMKUMU NPeOdNoNHCeHUAMU, 00ecnedusds 603MO*CHOCHb
umeHusi no 2yoam.

Komnencayusa sampyonenuti peuegoco u unmemleKmyaibHo20 pa36umus




CAAOOCTBIUAUUX 0OYUAIOUWUXCS NPOBOOUMCSL NYINEM.

- UCNONIL308AHUSL CXEM, OUASPAMM, PUCYHKOS8, KOMNBLIOMEPHLIX Npe3eHmayuil
C 2UNePCCoHIKAMU, KOMMEHMUPYIOWUMU OMOebHble KOMNOHEHMbL U300padlCeHUs.,

- pe2ylApHO20 NPUMEHEHUs. YAPAdICHeHUull Ha epaguueckoe Gvloelenue
CYUyeCmBeHHbIX NPUSHAKOB NPEOMEMO8 U AGNIeHU,

- obecneueHuss 803MONCHOCMU Ol 00yUarOwWe2ocss NOAYYUMb AOPECHYIO
KOHCYTbMAyuto No 31eKMpPOHHOU noume no mepe HeooxooumMoCcmu.

s aoanmayuu x eocnpusmuro auyamu ¢ OB3 u umearuoamu c
HapyWeHUAMU 3PeHUsl CNPABOYHO20, Y4ebH020, NPOCEEMUMENbCKO20 Mamepuad,
npeodyCMOMpPEeHHo20  00pA308amMenbHOl  NPOSPAMMOL ~ NO  6blOPAHHOMY
Hanpaegienuto n0020Mo8KuU, 06ecnevusaromcs ciedyrouue yCcioeus.

- sedemcs adanmayus ouyuanbHozo cauma 6 cemu Mnmepnem c yuemom
0coObIX nompebHOCmell UHBANUO08 NO 3DEHUI0, 00ecneuusaemcst Haiudue
KPYRHOWPUDMOBOU CNPABOUHOU UHGOpMAYUU O PACNUCAHUU YHeOHBIX 3AHAMULL,

- nedazcocuueckuil pabomHuK, e2o0 cobeceOHuK (npu Heobxooumocmu),
npucymcmeyiowue Ha 3aHAmuu, NpeoCcmasisiiomcs 00y4aruwumcs, npu 3mom
KACcOblll pa3 HA3bIBAEMCsl MOM, K KOMY nedazo2udeckutl pabomuux oopawaemcs;,

- Oelicmasusl, Hcecmol, nepemeuyeHusi NedazocutiecKko2o pabomuuKa Kopomiko
U SICHO KOMMEHMUPYIOMCSL;

- neuamuas uHgopmayus npedocmasisiemcs Kpynuoim wpugpmom (om 18
NYHKMOB), MOMAIbHO 038Y4UBAEMCS,

- obecneyugaemcs He0OX0OUMbLU YPOBEHb OCBEUJeHHOCMU NOMEWeHU,

- npedoCmasiAemcs 603MONCHOCMb UCNOIb3068AMb KOMNbIOMEPbL 80 8PEMS
3auamuil U Npaso 3anucu  00BACHeHUU Ha OUKMo@ou (no  JHceraHuro
00Yuaroumuxcs).

Dopma nposedenuss mekyujeu U NPOMeNCYMOUHoU ammecmayuu  OJisl
ooyuarowuxcs ¢ OB3 u unsanuoos onpeoensiemcs nedazo2uieckum pabomHuKom 8
coomeemcmeuu ¢ yueouvim nianom. Ilpu neobxooumocmu ooyuarowemycs ¢ OB3,
UHBANUOY C YYEMOM UX UHOUBUOYATILHBIX NCUXOPUIUYECKUX 0CODEeHHOCmell 0aemcs
B03MONCHOCMb NPOUMU NPOMEIICYMOUYHYIO AMMECMAayuio YCmHo, NUCbMEHHO Ha
boymaze, NUCbMEHHO HA KOMHnblomepe, 8 (opme mecmupo8anus u m.n., AuU6o
npeodocmasisiemcs OONOJHUMmMeIbHoe pems 0Jis NOO20MOBKU Omeemd.

9. OueHoYHbIe MATEPHAJIBI

3agaHus MO0 KOHTPOJIbHO-OLIEHOYHBIM MEPONPHUITHSAM B paMKax TEKyLIEH U
MPOMEKYTOUYHOM aTTECTaluu JOJDKHBI O0ECleYuBaThb OCBOCHHE U JOCTH)KEHHE
pe3yabTaToOB 00y4eHUs! (MHAUKATOPOB) M MPEAMETHOTO COJCPAHUS JTUACIUILTAHBI
Ha COOTBETCTBYIOLIEM YPOBHE.

9.1 KonrpoabHas padoTa

IIpumepHasi TeMaTHKA KOHTPOJIBHBIX PAOOT:



Koumponvnas paboma Nel (2 cemecmp):
Konretineps B Docker.

Koumponvnas paboma N2 (3 cemecmp):
YpoBHU aBTOMaTH3AIMK MAIIMHHOTO O0yJeHUSI.

IIpumepHbIe 3aJaHUA B COCTaBE KOHTPOJIBHBIX PabOT:

. Kakas xomana ucnonb3yercs i1 ycranoBku Docker B Linux.

. Kakoe nporpammHuoe o0ecrieueHue UCTIOIb3YETCs /TS 3aIyCKa KOHTEHHEPOB
nokep B Windows.

. Kakoe nporpammHuoe o0ecrieueHue UCTIOIB3YETCs JIJIs 3aIyCKa KOHTEHHEPOB
nokep B MacOS.

. Yro Takoe oopa3 Docker?

. Kakwue cymecTByrOT OTKpBITBIC pero3uTopun oopasosa Docker?

. Kakas komanga Docker ncronb3yercs 1uist morcka JOCTYITHBIX 00pa3oB?

. Kakas komanga Docker ucronb3yercs s 3amycka odpasa u3 Docker Hub?

. Kakas xomanma Docker wucrnonme3yercs mns 3arpy3ku obOpasa u3 Docker
Hub?

. Kakas xomanma Docker ucmnomb3yercs Ui MPOCMOTpa 3allyIICHHBIX Ha
KOMIIBIOTEPE KOHTENHEPOB?

. Kakas xomanma Docker ucmonb3yeTcst Uis MpOCMOTpa 3amylICHHBIX Ha
KOMIIBIOTEPE KOHTEHHEPOB?

. Kakas xomanma Docker ncrniosnb3yercs 1Jis 3amycka KOHTeHHepa?

. Kakas xomanga Docker ncnonb3yercs 111 OCTAaHOBKY KOHTeHHEpa?

. Kakas komanna Docker ucnons3yercs 11 yaaieHus KOHTeHepa?

. Yposeub MLOps 0 B momenu aBTOMAaTH3allii MAIIUHHOTO OOYyYEHUS
Google.

. Yposeub MLOps 1 B Momenu aBTOMAaTH3allMd MAIIUHHOTO OOYyYEHUS
Google.

. Yposeub MLOpS 2 B monmenu aBTOMAaTW3alMi MAaIIUHHOTO OOYy4YeHUS
Google.

. CI/CD B monenu aBTOMaTH3aIuu ManmaHoro o0yuenus Google.

. TlakinmaliHbl MAaITMHHOTO OOYYEHHUS B B MOJICJIM aBTOMATHU3aIIMU MAIIIMHHOTO
obyuenus Google.

9.2 lomamuss padora

I[IpumepHas TeMaTHKA TOMAITHUX padoT:



Homawmnsisi paboma Nel (2 cemecmp):

Hactpoiika CI/CD mis npuitoskeHus MammuHHOTo 00yuenus B GitHub.
Homawmnsisi paboma Ne2 (2 cemecmp):

Co3znanue koHTeiHepa Docker ¢ npuiioxeHrneM MaliMHHOTO 00YYICHUS.
Homawmss paboma No3 (3 cemecmp):

Pa3BepThiBaHNe KOHTEHHEpa ¢ MPUIOKEHUEM MAIIMHHOTO O0yuYeHHUs B KilacTepe
Kubernetes.

Homawmnsisi paboma Ne4 (3 cemecmp):

Co3znianve aBTOMaTU3UPOBAHHOTO MaTUIaiiHa MAIIIMHHOTO O0yUeHHUS.
Homawmnsisi paboma Ne5 (3 cemecmp):

HacTpoiika MOHUTOpUHTa NaiIIaiiHa MAITMHHOTO 00YYEeHUSI.

IIpumepHbIe 3aJaHUA B COCTABE JOMAITHUX pa0OT:

v

Hactpoiite nactpymentsl CI/CD mis npuitoskeHHsT MAIlIMHHOTO OOydYeHUS
GitHub ¢ momompro GitHub Actions. Ilocie BBIIOJHEHUS KOMMHT B
PEMO3UTOPHUIA, JOJIKHBI 3aITyCKATHCS TECTHI U MPU YCIIEIIHOM MPOXOKICHUN
TECTOB MPWIOKEHUE JOHKHO pa3BEPTHIBATHCS Ha OO0JauyHyI0 IatGopmy
Heroku aBTomMaTHuecKH.
Co3naiite koHTeliHep ¢ Docker, kotopslit Oyaet comepkath APl s kakoii-
a1M00 MOJENH MAIIMHHOTO 00y4YeHus. Bpl10)KHTE KOHTEMHED B PEIIO3UTOPHIA
GitHub. HanummTe ITOKyMEHTAIlMIO K PEMO3UTOPHIO 10 YCTAaHOBKE
KOHTEIHEepa 1 UCTI0JIb30BAHUIO MPUITOKEHUS.
B xnactepe Kubernetes passepuuth KoHTeitHep Docker ¢ mpuiosxeHuem
MalIMHHOTO 00yueHus. Jlomyckaercs MCIoJb30BaTh KOHTEWHEP, KOTOPBIN
BbI CO3JaJIM B IIPEABIAYIIEM TOMAIIIHEM 33JaHUH.
Co3pmaiiTe  aBTOMATHU3UPOBAHHBIM MaWIUIaliH 111 OOydYeHHsS MOJSTU
MalIMHHOTO O0YyYeHUs IO BaiieMy BbIOOpY. PekoMeHyeTcsi UCIonbp30BaTh
OIMH U3 CIENYIIHNX HWHCTPYMEHTOB aBTOMAaTU3allMd  MAIIMHHOTO
o0yJeHUS:

1. Kubeflow — https://mww.kubeflow.org/

2. MLFlow — https://mlflow.org/

3. TensorFlow Extended — https://miflow.org/
Hacrpoiite MOHUTOpUHT PabOTHI MOJIEIHM MAIIMHHOTO OOYYEHUSI HA OCHOBE
ManruiaiHa, CO3JAaHHOTO Ha  OpeaplaymeM Jrtamne. PekomeHnayercs
UCIIONIb30BaTh  CleAylollee mporpamMmuHoe  obecmeuenue:  Graphana,
Prometheus.

9.3 3auer (ycTHbIe /MECbMEHHBbIE OTBETHI HA BOIPOCHI)

Chnucok npumepnbix 80npocos 05 3a4ema.

1.
2.
3.

ABTOMaTH3aIus afMUHUCTpUpoBanus DevOps.
IToxxox Infrastructure as Code.
JKv3HEeHHBIN ITUKIT TPUJIOKEHUH MAITUHHOTO O0YYEHUS.

4. Amtomartu3zainus MamuHHOTO 00yuenus MLOps.


http://www.kubeflow.org/

Monens MLOps ot Google. Yposau aBromaruzarmu MLOpS.

Continuous Integration u Continuous Delivery (CI/CD).

7. Nucrpymentsr CI/CD nmns aBroMaTHyecKoe pa3BEPTHIBAHUS MPUIIOKCHUN
MaIlMHHOTO OO y4YEeHUSI.

8. Texnonorust koHTeHHepoB. [IpenmyiecTBa 1 HEAOCTATKH.

9. Konteitnepsr Docker.

10.CeteBoe B3auMmoieiicTBre KOHTeitHEpOB B DOCKer.

11.06ecneuenne nHpopMaroHHOU 6e3omacHocTy B Docker.

12.Co3/1anue KOHTEHHEPOR C MPHIOKESHUSIMUA MAallTMHHOTO 00yueHwust B Docker.

13.Wcnons3oBanue Docker B pasauuHbIX omepaiyoHHbBIX cucTeMax (Linux,
Windows, MacQOS).

14.06pa3st Docker B Docker Hub.

15.1leHTpBI 0OPaOOTKM TAHHBIX.

16.0061auHbIe BHIYUCIICHHUS.

17.CepBepHble KnacTepbl B LEHTpaXx oOOpa0OTKM JAaHHBIX M  OOJIAYHBIX
iaTgopmax.

18.MHCTpyMEHTHI aBTOMATH3AIIMHY yIIpaBJIeHUs Kiactepamu: Ansible.

19.MHCTpYyMEHTHI aBTOMATH3AIINY YIIpaBIICHUS Kitactepamu: Terraform.

20.06ecnieuenne nHGOPMAITMOHHOM OE30MMACHOCTH B KJIacTepe.

21.Pa3BepThiBaHNE KOHTEHHEPOB B KIACTEPHON KOH(PUTYpAITHH.

I

9.4 Dk3aMeH (yCTHBIC /TMCHMEHHBIEC OTBETHI Ha BOTIPOCHI)

Cnucoxk npumepHvix 60NPoCo8 OJisl IK3AMEHA
+ TexHonorus yrpasieHUsI KOHTEUHEPAMU B KJIaCTEPE.
. lucTpyMeHTHI ynipaBiieHus KoHTeliHepamu: Kubernetes.
. lacTpyMeHTsI ynipaBieHus konteinepamu: Docker Swarm.

- ABTOMaru3zauus pa3BepThIBaHUA W  YIPABICHHS KOHTEHHEpaMHU B
Kubernetes.

. Obecneuenne nupopmanroHHoi 6e3onacHoctu B Kubernetes.

+ Peanmmzanusl TNPUIOKEHUH MUKPOCEPBUCHOUW AaAPXUTEKTYPHl € IIOMOILBIO
KOHTelHepoB B kiactepe Kubernetes.

+ ABTOMaTH3a1Us npolecca 00y4eHus: MOZesield HCKyCCTBEHHOTO MHTEIUICKTA.

+ IHCTpyMEHTBI  aBTOMAaTM3allMM: CO3JaHHE MAWUIIAWHOB  MAIIWHHOIO
oOy4eHwUs.

. Ucnonw3oanne CI/CD coBMecTHO ¢ naiiuiaitHaMyu MalllMHHOTO O0YYCHHSI.

. Uudpactpykrypa CI/CD na mnatdpopme GitHub.

. ABTOMaTH4YECKO€ pPa3BEPTHIBAHUS MPUIOKEHUN MAIIMHHOTO OOYy4YeHHs Ha
o0:aunble iatdopmel ¢ momoinsio CI/CD.

+ MOHUTOPHHT pabOThI MPUIIOKEHUH. MOHUTOPHUHT KJIacTepa.

. MactpymenTsl MornTopuara: Graphana.

. MHcTpymenTh MOHUTOpUHTA: Prometheus.

+ MOHHUTOPHHT KauecTBa pabOThl MOJIeNIel MAITUHHOTO O0yUYEeHUSI.

+ ABTOMaTH3a1Ms pabOTHI MAUTUIAMHOB MATMHHOTO O0YYEeHHUS.



. lacTpyMeHThI aBTOMaTu3auu MammHaoro ooyyenns: Kubeflow.
. lHCTpyMEHTBI aBTOMATH3alMU MammHHOTO 00y4enusi: MLFlow

. HCTpyMEHTBI ~ aBTOMATH3allMM  MAaIIuHHOro  oOyuenus: TensorFlow
Extended.
[TocTpoenne nHGPACTPYKTYPHI MAITUHHOTO OOYUYCHHUS.



CTpyKTypa THCUMILJIMHBI 110 32049HOH (hopMe 00yUeHus

. Bcero Cemectp

Bup yaebHoit paboTbl HACOR >
OBLIAA TPYAOEMKOCTD JUCHUIIJINHBI 216 216
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA 20 20
C ITIPEIIOJABATEJIEM, B TOM 4mcIe:
Jlexuu (Jlek) 12 12
[Mpaktuueckue (cemunapckue) 3austus (I1p) 8 8
Koncynpramuu
KoHTpob caMOCTOSATENBHON pabOThI U MHAS
koHTakTHas padora (KCP)
KonrakTHble yachl Bo Bpems artectaiun (KI1A)
CAMOCTOSTEJIBHAA PABOTA 196 196
OBYYAIOHIEI'OCHA
[ToaroroBka K MPOMEKYTOYHOM aTTeCTAllUU B
dopme:
®OPMA I[TPOMEXYTOYHON ATTECTALIUU

. Ok Ok

(3a — 3aueT, 30 — 3aueT C OIEHKOM, D — 3K3aMeH)




MMHUCTEPCTBO HAVKM 1 BBICIIEI'O OBPABOBAHU ST POCCUMCKOM OEEPALIMNA
DeepanabHoOe TOCYAAPCTBEHHOE OI0/IKETHOE 00pa30BaTeIbHOE YUpeKIeHHe

BbICIIIEr0 00pa30BaHUA
KI'DYy «KA3BAHCKHUUTOCYJAPCTBEHHBIA DPHEPTETUYECKU YHUBEPCUTET»
(®I'BOY BO «KI'DV»)

OIHEHOYHBIE MATEPHUAJIBI
JJIS1 IPOBEACHHS TEKYLIEero KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTALUN
CTYJEHTOB I10 HTOIraM OCBOCHHS M CIHUIIINHBI

ABTOMATH3alUsI MAIIMHHOIO Oﬁy‘leHHﬂ

Hamnpasnenue noarotroBku 09.04.01 MadopmaTiKa 1 BEIYUCITUTETbHAS TEXHUKA
Hanpasnennocts (mpoduinb) MHKeHepHs HICKYCCTBEHHOTO MHTEIIEKTa

Keanudukamms Maructp

CocTaBiieHO aBTOPOM:

Ne Damusmnsa Ums Y4yeHas cTeneHb, IHoapasnenenue
JoskHOCTH
n/n OT4ecTBO yueHoe 3BaHue
1 Co3bIKuH KaHIUJaT TEXHUIECKUX JIOLIEHT Kadenpa napopmanmoHHbIX
AHnjnpeit Bnagumupos HAayK, HET TEXHOJIOTUH U CUCTEM
4 ynpasnenust, UPUT-PT®,
YpdVy
2 Uepnspimes FOpuit KaHAuaT GU3NKO- JIOLIEHT Kadenpa napopmanmoHHbIX
IOpreBuu MaTeMaTHYECKHX HayK, TEXHOJIOTHH B CUCTEM
HET ynpasienus, UPUT-PTO,
Ypdy




1. IINTAHUPYEMBIE PE3YJIBTATbBI ObYYEHUA (MHAUKATOPBI) 11O JUCHUIIJIMHE

MOAYJsSA ABTOMATU3ALNA MAILMHHOI'O OBYYEHUA

Taomuua 1.1

Ko n HamMeHoBaHue

KonTpoabHo-onieHOYHBIE

KOMIIeTEeHIIMH,
CpeACTBA 17151 OleHHBAHUS
(opmupyembIe ¢ HNHankaTopsl 10CTHKEHHS] KOMITETEeHIIMH
AOCTHKEHMSI pe3yIbTaTa
ydyacTuem
00y4eHMsI 10 AMCHUIIJINHE
AMCIHILUTMHBI
1 2 3

OIIK-2. Criocoben OIIK-2.1. 1) KouTponsHas pabota
paspabarbiBaTh 3HaTh: COBpEMEHHbIC MHPOPMAIIHOHHO- 2) lomamiaue paboTh
OpHI'MHATIBHBIC KOMMYHHKAIMOHHBIE ¥ MHTEJUIEKTYaTbHbIE 3) BeinosnHeHue
ANTOPUTMBI U

TEXHOJIOTHH, HHCTPYMEHTAIBHBIE CPEIbI, NPaKTUIECKUX PadoT
MpOrpaMMHBIE 4)3

POrpPaMMHO-TEXHHYECKHUE ITATPOPMBI ISt ager
CPEICTBA, B TOM porpa 0-Te €CKHe TIaT(HOPMBI T
—— penreHus mpodecCHOHAIBHBIX 3a/1a4.
HCIIOJIb30BaHUEM
COBPEMEHHBIX OIIK-2.2.
HHTCIUICKTYyaJIbHBIX YMeTh: 000CHOBBIBATH BHIOOP COBPEMEHHBIX
TEXHOIIOTHH, UL WHPOPMAITTOHHO-KOMMYHHKAIIHOHHBIX 1
petIeHus .

MHTEIUIEKTYaJIbHBIX TEXHOJIOT Ui, pa3padaThIBaTh
npoeCcCHOHATBHBIX
sazag OpHUT'HHAIILHBIE TPOTPAMMHBIE CPEICTBA JIJIS

peteHus MpodecCHOHATBHBIX 3a/1a4.

OIIK-2.3.

Braziets: MeTo1aMu pa3paboTKu OpUTHHATBHBIX
IPOrPaMMHBIX CPEJICTB, B TOM YHCIIE C
UCIIOJIb30BaHUEM COBPEMEHHBIX
UH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX U
HWHTCIIJICKTYaJIbHBIX TeXHOHOFHﬁ, JJ1d peiICeHus
npodecCHOHATBHBIX 3a71a4.

OIIK-5. Criocoben
paspabaTbIBaTh U
MO/JIEPHU3UPOBATH
pOTrpaMMHOE U
anmapaTrHoe
obecrnieueHue
UH()OPMALIMOHHBIX U
aBTOMATHU3UPOBAHHBI
X CHCTEM

OIIK-5.1.

3HaTh COBPEMEHHOE IIPOrPaMMHOE U allllapaTHOE
oOecnieyenne HHOOPMALMOHHBIX U
aBTOMATH3UPOBAHHBIX CHCTEM.

OIIK-5.2.

YMeTs pa3pabaTsiBaTh IPOTPaMMHOE U
anmnapatHoe obecrieyeHre HHPOPMaIIMOHHBIX U
ABTOMATHU3UPOBAHHBIX CUCTEM JIJISl PEIICHHUS
mpo(heCCHOHAIBHBIX 3a7a4.

OIIK-5.3. Bnagets MeTOJaM1 MOACPHU3AIUN
MIPOTPAMMHOTO ¥ alllIapaTHOTO 00CCIICUCHUS
WH(OPMAITMOHHBIX ¥ aBTOMATH3UPOBAHHBIX
CUCTEM JIJIs peLICHUS PO ECCHOHABHBIX 3a1a4

1) KonrposbHas paborta
2) lomanraue paboTh
3) Beimonnenue
NPaKTHIECKUX PadoT

4) 3auer

OIIK-6. Ciocoben
pa3pabaThIBaTh
KOMITOHCHTBI

OIIK-6.1.
3HaTh: anmapaTHbIE CPEICTBA U TUTATHOPMBI
HHGPACTPYKTYPbl KHPOPMALIMOHHBIX

1) KonTpoasHas paborta
2) JlomarrHue paboThl




pOrpaMMHO-
anmapaTHBIX
KOMILJIEKCOB
00paboTKn
MHPOpPMAaLIUH 1
ABTOMaTHU3UPOBAHHOT
0 IPOEKTUPOBAHUS

TEXHOJIOTHA, BUJbI, HA3HAUEHUE, APXUTEKTYDY,
METOBI pa3pabOTKU U aAIMUHUCTPUPOBAHHUS
MPOrpaMMHO-ANIIaPaTHBIX KOMIUIEKCOB 00BEKTa
npo¢ecCHOHANBHON ESITETBHOCTH.

OI1K-6.2. YMeTh: aHATM3HUPOBATh TEXHHUCCKOE
3a/1aHKe, pa3padaThIBaTh M ONITUMU3UPOBATH
OpOrpaMMHBIH KO JIJIsI PEIICHUS 33149
00paboTKu HHPOPMAIMH U
ABTOMATH3HPOBAHHOTO IPOCKTUPOBAHUSL.

OIIK-6.3. Bnagers: MeTOIaMU COCTaBIIEHMS
TeXHH‘IeCKOﬁ I[OKyMeHTaHI/II/I 10
HCIIOJIb30BaHMIO M HACTPOHKE KOMITOHEHTOB
POrpaMMHO-AIIapaTHOTO KOMILIEKCA.

3) BrimosHeHune
MPaKTHIECKUX paboT
4) 3ager

OIIK-10. Criocoben

OIIK-10.1.

5) KonrposnbHas pabora

Tab6mumna 1.2

PYKOBOIUTH 3HaTh HPUHLMUIIBI IOCTPOCHUS CUCTEM 6) Jlomarraue paboThl
IIPOCKTAaMH I10
C(I))S,I[aHI/IIO 00pabOTKH €CTECTBEHHOTO SI3bIKa, METOIbI U 7) Boinonuenue
’ [IPAKTHYECKUX padOT
BHEPEHHIO 1 MOJIXOJIbI K IJIAHWPOBAHUIO. 8;33 p
HUCITIOJIB30BAHUKO aqer
OJIHOH WIIH OIIK-10.2.
HECKOJILKHIX VMeTh HACTPauBaTh, KOHPUTYPUPOBATH U
CKBO3HBIX aJanTUPOBATh IIPOrPaMMHEIE CPEACTBA
UG POBBIX A P porp pea
TEXHOIIOI i CHUCTEMHOI'0 MOJICJIMPOBAHUS JIsl
HCKYCCTBEHHOT'O MOCTaHOBKHU U PEIIeHHS 3a/1a4 B cepe
WHTCIUICKTA B HCCIIEIOBATENILCKOM AEATEIbHOCTH.
HpI/IKJ'Ia,Z[HBIX
o0JracTax
Kon u KontpoasHo-
HAMMECHOBAHME OLIEHOYHbIE CPEICTBA
KOMHeTeHHHﬁ, I/IHIIHKaTOI)LI OJOCTHKCHUSA HJIaHl/lpyeMBIe IJIA OIICHUBAHUA
(l)OpMI/IpyeMLle C KOMIIETCHIIUU pe3y.]'lI)TaT])I Oﬁy‘[eHI/lﬂ JOCTHKCHUSA
ydacTuem pe3yJabTaTa 00y4YeHust
OJUCIHUIIJIUHBI o JUCIIUIIJINHE
1 2 3 4




TIK-1. Cnocoben
HCCIEN0BaTh U
pa3pabaThIBaTh
APXUTEKTYPHI
CHCTEM
HCKYCCTBEHHOTO
MHTEJUIEKTA IS
Pas3INIHBIX
MPEMETHBIX
oOacteii Ha
OCHOBE
KOMILIEKCOB
METOOB U
HUHCTPYMEHTAJIbH
BIX CPEJICTB
CUCTEM
HUCKYCCTBEHHOTO
MHTEJIEKTa

[1K-1.2. Beibupaer
KOMILIIEKCHI METOJIOB U
WHCTPYMCHTAIBHBIX
CpPEeACTB HCKYCCTBEHHOTO
WHTEJUICKTA ISl pEIICHUS
3a]a4 B 3aBUCUMOCTH OT
0COOEHHOCTEH ITPEeIMETHOM
obnactu

[1K-1.2. 3-1. 3HaeT MeTOABI
Y MHCTPYMCHTAJIbHBIC
CPEICTBa CUCTEM
HCKYCCTBEHHOTO
HHTEIJICKTa, KPUTEPHU UX
BBIOOPA ¥ METOIBI
KOMILIEKCHPOBAHHUS B
pamMKax Co3JaHus
WHTETPUPOBAHHBIX
THOPHITHBIX
WHTEIUICKTYaIbHBIX CUCTEM
Pa3IMYHOr0 Ha3HAYCHHS

[IK-1.2. V-1. YMmeer
BBIOUPATH, MPUMEHSTH U
WHTETPUPOBATH METOBI U
WHCTPYMEHTaJIbHBIC
Cpe/CTBa CHCTEM
HCKYCCTBCHHOT'O
WHTEJUIEKTA, KPUTCPHUH HX
BBIOOpa U METO/IBI
KOMIUICKCUPOBAHUS B
paMKax Co3JaHus
WHTETPUPOBAHHBIX
THOPHUITHBIX

1) KonTposnbHas
pabota

2) Jlomarame paboTEl
3) BrimosHenune
MPaKTUYECKUX padoT
4) 3auer

5) Dx3amen




HUHTCIIJICKTYaAJIbHBIX CUCTEM
Pa3IMYHOI0 Ha3HAYCHUSA

I1K-5. Criocoben
pa3pabaTeIBaTh U
MPUMEHSTh
METO/BI U
aJITOPUTMBI
MAIIIMHHOTO
oOydeHus i
pelIeHus 3a1a4
HCKYCCTBEHHOTO
MHTEJIEKTa

[1K-5.3. Pa3pabarbiBaeT
YHUPHUIIPOBAHHEIE H
0OHOBJISIEMbIE METOIOJIOTHI
oTIMCaHus, cOopa u
pa3MeTKH TaHHBIX, a TaKXKe
MEXaHHU3MbI KOHTPOJIS 32
COOJFO/IEHNEM YKa3aHHBIX
METOJI0JI0TU I

I1K-5.3. 3-1. 3naer
YHU(QUIIMPOBAHHBIC U
0OHOBJISIEMBIC METOIOJIOTHH
omnucaHus, cOopa
pPa3METKH JIJaHHBIX, a TAKXKE
MEXaHU3MBI KOHTPOJIS 32
coOJIrI0IeHNEM YKa3aHHBIX
METOJIOJIOTHH.

IIK-5.3. V-1. Ymeer
pa3pabaTeIBaTh
YHUQUIHPOBAHHBIE U
OOHOBIISIEMBIE METOHOJIOTUH
omwmcaHus, cOopa u
pa3MeTKH JaHHBIX, a TaKKe
MeXaHU3MBbI KOHTPOJIA 32
coOJroIeHreM YKa3aHHBIX
METOA0JIOTUH.

1) KonrponbHas
pabora

2) Jlomarame paboThl
3) BrimosHenune
MPaKTUIECKUX padoT
4) Dx3ameH




IIpouexyps! TeKylei U MPOMEKYTOYHOM ATTECTAIUM M0 TUCHUILIAHE

2 ceMecTp
1.Jleknnu: Ko3(pPUIMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIIMOHHBIX 3aHsaTHil — 0.5
Texkymas aTrecTanus HA JeKIUAX Cpokun — | Makcumaib
ceMecTp, | Hasl OLEeHKa
y4eOHast B 0as1ax
Hepess
Koumponvnas paboma 2 cem. 70
CamocmosmenvHoe usyuenue mamepuaia 2 CeM. 30

BecoBoii k03(punmeHT 3HAYUMOCTH Pe3y/IbTaTOB TeKYIIeil aTTecTanuu 1o jJekuusam — 0.5

HpOMe)KyTO‘{Haﬂ arrecraums 10 JEKIUAM — 3auem

BecoBoii KOI)(l)(l)I/IIII/IeHT SHAYUMOCTH pE€3yJabTaTOB l'[pOMe?KyTO‘-IHOﬁ aTTeCTAllMH 110 JICKIIUAM

-05

2. [IpakTHyecKkue/ceMMHAPCKHUE 3aHATHS: KOO(PPUUIHMEHT 3HAYUMOCTH COBOKYITHBIX

pe3yJabTaTOB NPAKTHYECKHX/CeMUHAPCKHUX 3aHsaThii — 0.5

Texkyuiasi arrecTanusi HAa MPAKTHYECKHX/CEMUHAPCKUX Cpoku — | Makcumaib

3aHATHIX ceMecTp, | Hasl OIleHKa
yueOHast B 0ajuax
HeJ1eJIst

Buinonnenue u oghopmnenue npakmuueckux pabom 2 ceM. 50

Jlomawnss paboma Nel 2 CeM. 25

Jomawnsia paboma Ne?2 2 cem. 25

BecoBoii K03 (puuMEeHT 3HAYUMOCTH Pe3YJIbTATOB TEKYLIeH aTTecTaluy Mo

HpaKTI/I‘IeCKI/IM/CeMHHapCKI/IM 3aHATHAM — 1

HpOMe)KyTO‘lHaH arrecrauus 1o HpaKTH‘IECKI/IM/CeMI/IHapCKI/IM 3aAHATUAM— HC IPCAyCMOTPCHA
BecoBoii KOI)(l)(l)I/IIII/IeHT SHAYUMOCTH pE3yJjbTaTOB l'[pOMe)KyTOqHOﬁ aTrTrecramum 1o

NPAKTHYeCKHM/CeMUHAPCKUM 3aHsTHsiM — 0

3. JlabopaTopHble 3ansTusi: He npexycmorpensl

K03¢PUIIEHT 3HAYMMOCTH COBOKYITHBIX Pe3yJIbTATOB JIA00pPaTOPHbIX 3aHATHI — 0

3 cemecTp
1.Jleknun: k03¢ PUIHEHT 3HAYUMOCTH COBOKYIHBIX Pe3y/JIbTaTOB JEeKIUOHHBIX 3aHsaTnii — 0.5
Tekyuiasi arrecTanus Ha JEKIAIX Cpoku — | MakcumaJp
ceMecTp, | Has OLeHKAa
yuyeOHast B 0aJl1ax
HeJes
Koumponvnas paboma 3 cem. 80
Camocmosimenvhoe usyuenue Mmamepuaid 3 cem. 20

BecoBoii k03(ppuMeHT 3HAUYMMOCTH Pe3yJ1bTAaTOB TeKYLIeil arTecTanuu no Jexkuusm — 0.4

IIpomexyTouHasi aTTecTaums Mo JeKUUAM — IK3aMeH

BecoBoii K03 (puUMEHT 3HAYUMOCTH Pe3YJIbTATOB IPOMEKYTOYHON ATTECTALMH 110 JIEKIHAM

- 0.6

2. [IpakTHYyeckne/ceMMHAPCKHE 3aHATHA: KOO(PPUIUEHT 3HAYMMOCTH COBOKYITHBIX

pe3yJbTAaTOB NMPAKTHYECKUX/CeMUHAPCKHX 3aHsaTHii — 0.5

Texkymasi aTrecTanusi Ha NPAKTUYECKUX/CEMUHAPCKUX Cpoxku — | MakcumaJib

3aHATHAX ceMecTp, | Hasl OIleHKa
y4eOHast B 0as1ax
HeJeJst

Buvinonnenue u opopmnenue npakmuueckux pabom 3 cem. 40




Jlomawnss paboma Nel 3 cem. 20

Jomawmnsia paboma Ne2 3 cem. 20

Jlomawnss paboma Ne3 3 ceM. 20

BecoBoii k03¢ punmeHT 3HAYUMOCTH Pe3yJIbTATOB TEKYlIel aTTecTAllUM MO
NPAKTHYECKMM/CEMHUHAPCKHUM 3aHATHAM — 1

IIpomMe:xxyTouHast aTTecTalUs 0 MPAKTHYECKUM/CEMHHAPCKUM 3aHATUAAM— HE MPElyCMOTpEHA
BecoBoii k03 UIMEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALUM 110
NPAKTHYECKUM/CeMUHAPCKUM 3aHsaTusaM — 0

3. JlabopaTopHble 3ansitusi: He npenycMoTpeHsbl
K03 (p(puuMeHT 3HAYNMOCTH COBOKYITHBIX Pe3yJIbTATOB J1a00paTOPHBIX 3aHATHI — 0

2. KPUTEPUU U YPOBHU OHEHUBAHUSA PE3YJIbTATOB
OBYYEHMUA IO JUCHUIIJIMHE MOAY JIsA

4.1.B pamkax bPC npumenstoTcst yTBepKIeHHbIE Ha Kadeape/MHCTUTYTE KPUTEpUH (MIPU3HAKH )
OLICHUBAHMUS JOCTUKEHUM CTYIEHTOB 110 AUCLMILIIMHE MOAYJS (Tabi. 4) B paMKax
KOHTPOJIbHO-OIICHOYHBIX MEPOIPUATUN Ha COOTBETCTBUE YKa3aHHBIM B Ta0u1.1 pe3ynbratam
o0y4eHus (MHIUKATOPaM).

Tabmuua 4
Kputepun oneHnBaHus yueOHBIX JOCTHKEHU A 00y4aAIOIIHUXCS
Pe3yabTaTsl Kpurepun oneHnBaHus y4eOHBIX JOCTHKCHUH, 00y4alOIMXCA HA
o0yueHust COOTBETCTBHE Pe3yJbTaTaM 00y4eHHs/MHAUKATOPaM
3HaHus CTyneHT 1eMOHCTpUPYET 3HAHUS ¥ TOHUMAaHKE B 00JIaCTH U3yYEHUS Ha

YpOBHE YKa3aHHBIX MHJUKATOPOB U HEOOXOJIMMBIE JUIsl IPOAOKEHUS
oOy4yeHMs] W/WIM BBINOJHEHUS TPYAOBBIX (YHKIMA U JEHCTBUA,
CBSI3aHHBIX C MPO(ECCUOHATILHON NESITENIbHOCTBIO.

YMmenus CTyzneHT MOXET IPUMEHATh CBOU 3HaHUS U MOHMMAaHHUE B KOHTEKCTaX,
MIPEJICTABJICEHHBIX B OLCHOYHBIX 33/IaHUSX, IEMOHCTPUPYET OCBOCHHE
YMEHUH Ha YpOBHE YKa3aHHBIX WHAMKATOPOB U HEOOXOIUMBIX JUIS
MPOJODKEHUsSI 0OydeHUsl W/WIM BBINOJHEHUS TPYNOBBIX (YHKIHMI U
JIeCcTBUH, CBA3aHHBIX C MPO(ECCHOHAIbHON AEATEIbHOCTBIO.

OnsIT /BNaseHne CTyneHT AEeMOHCTPUPYET ONbIT B O0JIACTH M3Y4YEHHS] HAa YpOBHE
YKa3aHHBIX MHIUKATOPOB.

JInuHOCTHBIE CTyzneHT NEeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOECHUHU DPE3YJIHTATOB

Ka4yecTBa 00y4eHHs Ha YPOBHE 3aIlJIAHUPOBAHHBIX UHAUKATOPOB.

CryneHT CcnocoOeH BBIHOCHTH CYXKIEHHS, JelaTh OIEHKU U
(bopMyTHpOBaTh BHIBOBI B 00JIACTH U3YUCHHUS.

CTyneHT MOKeT coo0IIaTh MpernoaBaTelto U KOJJIeraM CBOETO YPOBHS
cOOCTBEHHOE MIOHUMAHHNE U YMEHUS B 00JIACTH U3YICHHSI.

4.2.]J171s1 OlIEHUBAHUS YPOBHS BBITIOIHEHHsI KpUTEPHEB (YPOBHS JOCTHXKEHUN 00YYarOIIUXCSI TIPH
[POBE/ICHUU KOHTPOJIbHO-OIIEHOYHBIX MEPONPUATUH [0 JUCHUILIHMHE MOJIYJIS ) UCIIOIb3YeTCsI
YHUBepcalibHas mkaia (Tadi. 5).

Tabmnuua 5
IIIkaJja oeHUBAHMSA JOCTHKEHHUS Pe3yJbTaTOB 00y4eHHs (MHANKATOPOB) M0 YPOBHAM
XapakTepucTHKA YPOBHEH JOCTHKEHHS Pe3yIbTaTOB 00yUeHHs (MHIMKATOPOB)
\ IlIkaja oneHUBaHUA




Ne Conep:xanue ypoBHsI TpaguuuonHast KauecTBennas
n/n BbINOJIHEHUSI KPUTEPHUS XapaKTepUCTHKA XapaKTepUCTHKA
OLlCHUBAHUS YPOBHA YPOBH
pe3yJbTaToB 00y4YeHUust
(BBINOJTHEHHOE OIL[EHOYHOE

3ajiaHue)
1. PesynbraTel 00y4yeHus OTiinyHO 3ayTeHo Bricokuii (B)
(MHIMKATOPBI) TOCTUTHYTHI B (80-100 6amnoB)
MOJIHOM 00beMe, 3aMeYaHHi HeT
2. PesynbTaThl 00ydeHus Xoporo Cpennuii (C)
(MHIMKATOPHI) B IEJIOM (60-79 6amnoB)

JOCTUTHYTBI, UMCIOTCSI 3aMEUaHus,
KOTOpBIE HE TPEOYIOT
00513aTEJILHOTO YCTPAHEHUS

3. Pesynbrarel 00y4ueHus Y 10BJIETBOPUTEIILH IToporossiii (IT)
(MHIMKATOPBI) TOCTUTHYTHI HE B 0
MIOJIHOW MEepe, €CTh 3aMeYaHus (40-59 6amnoB)

4. OcBoeHue pe3ynbTaToB 00yUeHUS HeynosnerBopuren He Henocrarounsiii
HE COOTBETCTBYET HHIUKATOPAM, BHO 3a4TEHO (H)

UMEIOTCS CylecTBeHHBIC omuOKu 1 | (MeHee 40 6aioB)
3aMedaHus, TpeOyeTcs: 1opaboTKa

S. Pesynbrar 0Oyuenus He jocturuyT, | HegocraTouHo cBUAETENHCTB Her pe3ynbrara
3aJJaHU€ HE BHIIIOJHEHO JUIsL OLICHUBAHMS

3. COAEPKAHHUE KOHTPOJ/IbHO-OHEHOYHBIX
MEPOIIPUATHUU ITO JUCIUAIIIIMHE MOAYJISA

3ajaHus 1O KOHTPOJIbHO-OLIEHOYHBIM MEpPONPUATHUSM B paMKax TeKylled H
IPOMEXYTOUHOW aTTeCTallMM JIOJDKHBI O0ecleuMBaTh OCBOEHHE M JOCTH)KEHHE pe3yJbTaToB
00y4eHus: (MHIUKATOPOB) W TIPEAMETHOTO COJCP)KaHHS TUCHUIUIMHBI Ha COOTBETCTBYIOIIEM
YPOBHE.

5.1. OnucaHue KOHTPOJbHO-OLEHOYHBIX MEpPONPHUATHH M CpPeICTB TeKYIIero
KOHTPOJISI 110 JMCHHUIINHE MOAYJIA

5.1.1. IlpakTnyeckue 3aHATUS

Homep

Cemectp
3aHATHSA

IIpumepHbIH NepeYyeHb TeM NPAKTHYECKHUX 3aHATHI

ABTOMaru3anus agMuHHCTpUpoBanus DevOps 1 MauHHOTO
ob0yuenus MLOps.

Continuous Integration u Continuous Delivery (CI/CD).
ABTOMAaTHUYECKOE Pa3BePThIBAHUE MPHIIOKEHUN MAITUHHOTO
o6yuenus ¢ momornpio CI/CD.

Texnonorust kouTeitHepoB. Docker.

Pabora c konteitnepamu B Docker.

VYupasienue ceteBbiME KoHGHrypanusmu B Docker.

Co3/1aHHe KOHTEHHEPOB C MPHUIIOKECHUSIMUA MAIIMHHOTO OOYUYCHHSI.

2 cemecTp

N[Ok~ WO IN]




Oo6naunsle TexHonoruu. LlenTpsr 00paboTku qanHbIX. CepBepHbIC
KJIACTEPHI.

WNHcTpyMeHTHI aBTOMATH3AIMK YIPABICHHS CEPBEPHBIMU
KJIaCTepaMH.

3 cemectp

WucrpymenTs! ynpasinenus konreitnepamu: Kubernetes, Docker
Swarm.

ABTOMaTH3alMs pa3BepPThIBAHUS U YIPaBJIEHHs KOHTEIHEpaMu B
Kubernetes.

[TpuiioykeHns MUKPOCEPBHUCHOI apXHTEKTYphI B Kitactepe Kubernetes.

I/IHCTPYMCHTBI aBTOMaTHu3aluu: CO31aHUC MalIuIaifHOB MAIlTMHHOT'O

2

3

4 Pa3pabotka naiiraiitHoB MammHHOTO 00y4yenus. Yposau MLOps.
° 00y4CHHUSI.

UcnonwszoBanue CI/CD coBmecTHO ¢ naiituiaiiHaM#u MAalIdHHOTO
00y4eHusl.

7 MOHUTOPHHT KadecTBa pabOThI MPHIIOKEHUH MAITMHHOTO 00yYCHHS.

8-9 I/IHCTI)YMGHTBI aBTOMaTHU3alluy MallIMHHOI'O 06y‘ICHI/I$I.

I[IpumepHasi TeMaTHKA KOHTPOJIBHBIX palboT:
Konmponvnas paboma Nel (2 cemecmp):
Konreitneps: 8 Docker.

Koumponvnas paboma Ne2 (3 cemecmp):
YpOoBHH aBTOMATHU3alMU MAIIMHHOTO O0YYCHHUSI.

IIpumepHbIe 3a1aHUS B COCTaBEe KOHTPOJIBHBIX paldoT:

1.
2.

©CoNo A

11.
12.
13.
14.
15.
16.
17.

18.

Kakast koman1a vicrionb3yercst it ycranoBku Docker B Linux.

Kakoe nporpamMMmHOe oOecrieueHre UCIOIb3yeTC s sl 3aIyCcKa KOHTCHHEPOB JIOKEp B
Windows.

Kakoe nporpamMMmHoOe oOecrieueHre UCIOIb3yeTC s sl 3aIyCcKa KOHTCHHEPOB JIOKEp B
MacOS.

Yro takoe oopa3 Docker?

Kakwe cyIiecTBylOT OTKpBITBIE pero3uTopru odpazosa Docker?

Kakas xomanaa Docker ncnosb3yercst uist morcka JOCTYITHBIX 00pa3oB?

Kaxkas komanga Docker ncnonbesyercs uis 3amycka oopasa u3z Docker Hub?

Kakas xomanga Docker ncnonb3yercs st 3arpy3ku oopasa uz Docker Hub?

Kaxkas komannga Docker ncrnonb3yercs uist IpocMOTpe 3aITyIEHHBIX Ha KOMIIBIOTEPE
KOHTEHHEPOB?

. Kakas KOMaHIaa Docker HCIOJIB3YCTCA IJI MPOCMOTPE 3allYIIICHHBIX Ha KOMITBIOTCPE

KOHTEHHEPOB?

Kakas komanma Docker ucrionb3yeTcst yis 3amycka KOHTeiHepa?

Kakas xomanga Docker ncnonbs3yercst 1jist 0CTaHOBKH KOHTEHHepa?

Kakas komanma Docker ucrionb3yeTcst uis yaajieHusi KOHTelHepa?

Yposens MLOpS 0 B Moienin aBToMaTH3alMKl MaliuHHOTo 00y4eHust Google.
Yposenbr MLOpS 1 B Moienn aBTOMaTH3aIMK MaliuHHOTO 00y4eHus Google.
Yposear MLOPpS 2 B Mojienn aBTOMAaTH3aIMK MalliiHHOTO 00y4enus Google.

CI/CD B mozenu aBToMaTu3alMu ManmHHoOro ooy4yenus Google.

[NaliruialiHbl MaIMHHOTO O0YYEeHMsI B B MOJIETM aBTOMAaTH3allMM MAaIlIMHHOTO O0yYeHUS

Google.




5.1.5. lomamuss padora

[IpumepHasi TeMaTHKA JOMAITHUX PaOOT:

Homawmnsisi paboma Nel (2 cemecmp):

Hacrpoiika CI/CD mjst mprtoskeHust MalmmaHOro 00yucHus B GitHub.
Homawmnsisi paboma Ne2 (2 cemecmp):

Cosnanue koHteiiHepa Docker ¢ mpuioskeHneM MalMHHOTO O0yUYCHUS.
Homawmnsisi paboma Ne3 (3 cemecmp):

Pa3BepThiBaHNE KOHTEIHEPA ¢ IPUIIOKEHUEM MalIMHHOTO 00y4eHus B kiactepe Kubernetes.
Homawmsisi paboma Ne4 (3 cemecmp):

Co31anue aBTOMaTH3MPOBAHHOTO MAKMIIIaliHA MAITMHHOTO O0YYEHUSI.
Homawmnsisi paboma Ne5 (3 cemecmp):

Hacrtpolika MOHUTOpHHTa MaiTiaiiHa MAIIMHHOTO O0YYCHHUSI.

IIpumepHbIe 3a1aHUs B COCTaBe JJOMAIIHUX paboT:

1. Hactpoiite uncrpymentsl Cl/CD s npunnoxkenus mammmuHoro ooyuenus GitHub ¢
nomorpio GitHub Actions. Tlociie BbIMOIHEHHS KOMMUT B PEIIO3UTOPHI, TOJKHBI
3aIlyCKaThCs TECThI U IIPU YCTICTHOM IIPOXO0KIEHUHU TECTOB MPUIIOKEHNUE JOKHO
pa3BepThIBaThCs HA 00OnauHyro iardopmy Heroku aBromariuecku.

2. Cospnaiite xonTeiinep ¢ Docker, koropsiit Oyner cogepkarb APl s kakoi-mubo Moaenu
MaIMHHOTO 00y4YeHus. Boutoxute koHTeitHep B penosuropuii GitHub. Hanurmre
JOKYMEHTAIMIO K PEMO3UTOPUIO 110 YCTAHOBKE KOHTEMHEPA U UCII0JIb30BAHUIO
IIPUIIOKEHUS.

3. B kmacrepe Kubernetes passepauts koHTelinep DOCKer ¢ mpuaoxxeHrneM MauHHOTO
oOyueHnus. Jlomyckaercs UCIOJIb30BaTh KOHTEHHEP, KOTOPBIN BbI CO3/1aJIH B
IIPEIBIIYIIEM IOMAIIHEM 3aJaHNN.

4. Co3paiiTe aBTOMaTU3MPOBAHHBIN NMaNIUIaliH 17151 00y4eHHs] MOAEIN MAalllMHHOTO
o0yuyeHHs 1o BaleMy BbIOOpY. PeKoMeH 1yeTcsl HCIIOIb30BaTh OJMH U3 CIIEAYIOIINX
MHCTPYMEHTOB aBTOMATHU3allM1 MAITUHHOTO 00Y4YEHHUS:

e Kubeflow — https://www.kubeflow.org/
e MLFlow — https://mlflow.org/
e TensorFlow Extended — https://mlflow.org/

5. Hactpoiite MOHUTOPUHT PabOTHI MOJIETM MAIIMHHOTO 00y4YeHUs Ha OCHOBE TakTIIaiiHa,
CO3aHHOTO Ha NpeAbIAYIIEM dTane. PEKOMEHyeTcsl HCII0Ib30BaTh CIEAYIOIIEe
nporpammuoe obecrieueHue: Graphana, Prometheus.

5.2.2. 3a4yer B TpaAMUUOHHOIi (popMe (YCTHBIE /THMCbMEHHBIE OTBETHI HA BOIPOCHI)

Cnucok npumepnvlx 60NPOCO8 05 3aUema.

1. Amromarm3anus anMuHHCTpUpoBaHus DevOps.
[Tonxon Infrastructure as Code.
Kv3HEeHHBIHM UMK MPUIIOKEHUH MAIIMHHOTO 00Y4EHHU .
ABTtomatm3ans MamHHOro o0y4yenuss MLOps.
Monens MLOps ot Google. Yposuu asromarusaruu MLOps.
Continuous Integration u Continuous Delivery (CI/CD).
Huctpymentsl CI/CD ais aBToMaTHYECKO€E pa3BePTHIBAHKE TPHIIOKEHHIH MAITHHHOTO
oOyueHwusl.
8. TexHomnorus koHTeitHEPOB. [IpenmyIiecTBa 1 HEAOCTATKH.
9. Konreiinepst Docker.
10. CeteBoe B3auMoIelicTBrE KOHTEiHEpOB B Docker.

Noakown


http://www.kubeflow.org/

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

Ob6ecnieuenue nupopmanroHHoi 6e3omacHoctu B Docker.

Co3/1aHre KOHTSHHEPOB € MPHJIOKESHUSIMHE MallTMHHOTO 00yueHus B Docker.
Hcnonp3oBanue Docker B paznuunbix onepannonusix cucremax (Linux, Windows,
MacOS).

O6pa3sr Docker B Docker Hub.

LleHTpbI 00paOOTKH TAHHBIX.

OO0nauHble BEIYUCIICHUSI.

CepBepHbIe KIacTepsl B IEHTPaX 00paOOTKH JaHHBIX U O0JIAYHBIX TUIAT(HOpMax.
WHCTpyMeHTBI aBTOMATH3aIlUK yIIpaBJieHus kiactepamu: Ansible.
WHCTpyMEHTBI aBTOMAaTH3allMU YIIpaBJeHUs Kiactepamu: Terraform.
Obecneuenue nHGOPMAIIMOHHOH 0€30IMaCHOCTH B KJIaCTepe.

Pa3BepThiBaHe KOHTEHHEPOB B KIIACTEPHOW KOH(MUTYpALIUH.

5.2.3. DK3aMeH B TPaAMLHOHHOMH ¢dopMe (YCTHBIC /MTUCHMEHHBIE OTBETHI HA BOIIPOCHI)

Cnucoxk NnpuUMeEPHbIX 60NPOCOB 07151 DK3AMEHA:

1.

S

12.
13.
14.
15.
16.
17.
18.
19.
20.

TexHosorus ynpasieHus: KOHTEHHEpaMU B KJIacTepe.

WHcTpyMeHTHI yIipaBiieHust KoHTeitnepamu: Kubernetes.

WucTpyMeHThI yripaBiieHus Kouteinepamu: Docker Swarm.

ABTOMaTHU3aIMs pa3BepTHIBAHUS U yIIpaBiieHHus KouTeliHepamu B Kubernetes.
Ob6ecneuenue nupopmanrorHoit 6ezomacHoctu B Kubernetes.

Peanuzanus npuinoxxeHuii MUKpPOCEPBUCHON apXUTEKTYPbI C TOMOLIBIO KOHTEHHEPOB B
kiactepe Kubernetes.

ABTOMaTH3a1us npotecca 00y4yeHHst Mojienel HICKYCCTBEHHOTO UHTEIJIeKTa.
WHCTpyMEHTHI aBTOMATU3AIMU: CO3J]aHKE MAaNHTIIaifHOB MAIIIMHHOTO O0y4YeHUSI.
Hcnonb3oBarue Cl/CD coBMecTHO ¢ maimiaitHaMu MallTiHHOTO O0YYEHHSI.

. Uudpactpykrypa CI/CD na miatdpopme GitHub.
. ABTOMaTHYECKOE pa3BepThIBAHUS MPHIOKEHU I MAIIMHHOTO 00yYeHHs Ha 00JIaYHbIC

mwiatopmel ¢ momorisio CI/CD.

MonuTOpHHT PabOTHI MPUIIOKEHNI. MOHUTOPHHT Ki1acTepa.

HuctpymenTtsl MoHuTOpHHTA: Graphana.

WHcTpyMeHThI MOHUTOpPHHTA: Prometheus.

MOoOHHUTOPHHT KadecTBa pabOThl MOJI€eH MAaTMHHOTO 00Y4YEeHHUS.
ABTOMaru3zanys paboThl TAHTIAHOB MAITMHHOTO 00yYEHUSI.

WNHcTpyMeHThI aBTOMaTH3aIuK MarinaHOro 00yuenus: Kubeflow.
WMHCcTpyMeHTBI aBTOMAaTH3aIlUK MaHHOTO 00y4eHus:: MLFlow
WHCTpyMeHThI aBTOMATH3alUK MalTiHHOTO 00yueHus: TensorFlow Extended.
[TocTpoenne HHPPACTPYKTYPHI MALTHHHOTO OOYYEHUSL.
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