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Ilepeuyensb cBegeHMi 0 padoyeil mporpamme Y4deTHbIE TaHHbIE
O0pa3zoBaTesbHasi NpOorpaMmMa Kon OII
WHxeHepust HICKYCCTBEHHOTO MHTEIUIEKTA 09.04.01
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HpO paMMa COCTABJICHA aBTOpaMM:
o YeHasl CTeneHb
N ®avuansa Ums OtyecTBO Yue CTCIEHR, JoJzkHOCTH Ilonpasnenenune
n/n yueHoe 3BaHUe
1 CossIknH AHApe# KaHANJAT TeXHUICCKHUX TOLCHT Kacdenpa nadopmarmoHHbIx
Bragumuposuy HayK, HET TEXHOJIOTUH U CUCTEM
ynpasnenus, UPUT-PT®,
Ypdy
2 UYepnsies HOpuit FOppesuu KaHauIaT GU3NKO- JIOLIEHT Kagenpa nHpopMannoHHbIX
MaTeMaTUYEeCKUX HaYK, TEXHOJIOTUH U CUCTEM
HET ynpasnenust, UPUT-PT®,
Ypdy
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PexomengoBano yuyeOHo-MeTogu4eckuM coBeTtoM HMHcTuTyTa HU(POBBIX TEXHONOTHH U
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1. eaw,

TUCHUIJINHE
Llenbro

3a]a4d U IUIAaHMpPYeMble Pe3yJbTaThl

OCBOCHUA

JTUCITATUIAHBI

00y4YeHUs TIO

ABJISACTCSA HN3Yy4YCHUC MCTOA0B

aBTOMATH3AIMHA MAITUHHOTO O0YYCHHSI ¥ PUOOPETCHHUE MPAKTUICCKUX HABBHIKOB B
podecCHOHATEHOM IEATETLHOCTH.

3aﬂaanI/I JUCHHITIIMHBI ABJISAFOTCA:

— IOJIYYCHHC TCOPCTUUCCKUX

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

Komnerenmnuu,

pe3yIbTaThI

dbopmupyembie

O6y‘{CHI/IH 1o AHUCHUIIINHC,

JOCTHKCHU A KOMHCTGHHHﬁI

3HAHUH U IMPAKTHYCCKUX  HABBIKOB

y OGY‘I&IOHII/IXC}I, 3alllIaHUPOBAHHBIC
COOTHCCCHHBIC C HMHIWKATOpaAMH

Ko n naumenoBanue
KOMIIETEHIINU

Ko 1 HaumenoBanue

HHAUKATOpa OJOCTHIKCHUA
KOMIICTCHIIUHN

3annaHupoBaHHbIE PE3yJIbTAaThl 00yUEeHUS
M0 TUCIUIUIMHE (3HATh, YMETh, BIA/ICTh)

Oo6menpodeccnonanpapie komrereHwn (OITK)

OIIK-2 Cnocoben

OIIK-2.1 Pa3pabaTsiBaeT

3uame:
OCHOBHBIC aJITOPUTMBI, IPUMEHSICMbIE TIPH
pelIeHruy mpoQecCHOHAIBHBIX 3a1a4

pa3pabarbiBaTh ITOPUTMBI JUIA EIICHHS |\, .
OpPUTHHAJIbHBIE npoecCHOHATIBHBIX '
BBIOMPATH MOJIXOASIINE AITOPUTMBI,
QITOPUTMEI U 3amaq
MPUMEHSEMBIE TTPH PEIICHUH
porpaMMHBbIe
npodecCHOHATILHBIX 3a]1a4
Cpe/CTBa, B TOM Bame.
qHCIIE C OIIK-2.2 Pa3pabatbiBaeT ]
OCHOBHBIE NPOTPaMMHBIE CPE/ICTBA PEILICHUS
WCTIOJIb30BaHUEM IPOTpaMMHBIE CPEICTBA
npodeCCHOHATBHBIX 331a4, B TOM YHCIIE C
COBPEMEHHBIX pereHus
HCIOJIb30BAaHUEM COBPEMEHHBIX
MUHTEJUIEKTYaIbHBIX npoeCCHOHATBHBIX .
. MHTEJUIEKTYaTbHBIX TEXHOJIOTHHA
TEXHOJIOTUH, 115 3aja4, B TOM YHCIIE C
Ymemn:
pereHust WCTIOJIb30BaHUEM
BBIOMPATH TOAXOISIINE TIPOTPAMMHBIE CPEICTBA
npodeCCHOHATIBHBIX COBPEMEHHBIX
peleHus npoecCUOHANbHBIX 33Ja4, B TOM YHCIIe
3ama4y WHTEJUIEKTYaTbHBIX
. C HMCITOJIb30BAaHHEM COBPEMEHHBIX
TEXHOJIOTUH .
MHTEJUICKTYAJIbHBIX TEXHOJIOTUI
OIIK-5.1 Pa3pabatsiBaer | 3namo:
COBPEMEHHOE COBPEMEHHOE MPOrpPaMMHOE U amlapaTHOE
MIPOTPaMMHOE U obecrnieueHre NHHOPMALIMOHHBIX U
OIIK-5 Cnocoben anmnapaTHoe aBTOMATHU3HPOBAaHHBIX CUCTEM
paszpabaTbiBaTh U obecrieueHne Ymemo:
MOJICpHU3HPOBATH UH(POPMALIMOHHBIX U pa3pabaTbIBaTh COBPEMEHHOE ITPOrPaMMHOE U
MIPOTPaMMHOE U ABTOMATH3MPOBAaHHBIX | amlapaTHoe obecnieueHre HHPOPMAIIMOHHBIX U
anmapaTrHoe CHCTEM aBTOMAaTH3HPOBAHHBIX CUCTEM
oOecrieuenne OIIK-5.2 OcymiectBnsier | 3namb:
MH(POPMALTUOHHBIX MOJICPHU3AIHIO OCHOBHBIE CIIOCOOBI M METOIbI MOAEPHU3ALIUH
U IPOrPaMMHOTO U IIPOrPaMMHOTO U alapaTHOro o0ecreyeHusl
aBTOMaTHU3UPOBAHH anmapaTHoro MH(POPMALIMOHHBIX ¥ aBTOMAaTU3UPOBAHHBIX
BIX CUCTEM obecrieueHus 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

3anaHupOBaHHBIC PE3yJIbTAThl 00YUEeHUS

M0 JUCLMIUIUHE (3HATh, YMETh, BIAJCTh)

O6menpodeccuonanbupie KommnereHuu (OI1K)

obecrieyeHns ”HPOPMALIMOHHBIX
aBTOMATU3UPOBAHHBIX 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
UHGPACTPYKTYPBI HHHOPMAITMOHHBIX
TEXHOJIOTUH, BU/IbI, HA3HAYCHHE, apXUTEKTYPY,
METOJIbI pa3paboTKU U aIMUHUCTPUPOBAHHS
MPOrpaMMHO-aINAPATHBIX KOMILJIEKCOB 00bEKTa
pohecCuOHATBLHOM e TENbHOCTH.

Ymemu:

pa3pabaThiBaTh KOMIIOHEHTHI allliapaTHO-
MIPOrpaMMHOTO 00€CIICUEeHUS CHCTEM 00pabOTKH
nH(pOpMaILUU 1 aBTOMAaTU3UPOBAHHOTO
POCKTUPOBAHMSI.

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

3namo:

IPUHIMIIBI COCTABJIEHUS TEXHUYECKOM
JOKYMEHTALIMH 10 MCIIOJIB30BAHUIO U HACTPOIKE
IPOTrpaMMHO-aNNapaTHbIX KOMIIJIEKCOB
00paboTku HHGOPMAIIUU U ABTOMATHU3UPOBAHHOTO
POEKTUPOBAHHUS.

Ymemy:

aHAJIM3UPOBATh TEXHUYECKOE 3a/laHue,
pa3padaTbIBaTh U ONTUMH3UPOBATH TPOTPAMMHBIN
KOJ1 JUIsl pelIeHus 3aa1a4 00paboTku UHpopMauu
Y aBTOMATU3UPOBAHHOTO MTPOSKTHPOBAHHUSI.

ITpodeccuonansubie kommnereHmu (I1K)

I1K-1 Cnocoben
HUCCIIEN0BATH U

[1K-1.2 BeiOupaer
KOMILIEKCHI METOJIOB U

3name:
METOJIbl U MHCTPYMEHTAILHBIE CPEJICTBA CUCTEM

pa3pabaTsIBaTh WHCTPYMEHTAIbHBIX MCKYCCTBEHHOI'O MHTEJIEKTa, KPUTEPUU UX
aApXUTEKTYPBI CpPEeACTB UCKYCCTBEHHOI'O | BBIOOpA M METO/Ibl KOMIUIEKCHPOBAHUS B paMKax
CUCTEM MHTEJJIEKTA s CO3/1aHUSI UHTETPUPOBAHHBIX THOPUTHBIX
HCKYCCTBEHHOT'O pelIeHns 3a/1a4 B MHTEJJIEKTYyaJIbHBIX CUCTEM Pa3IM4HOIO
MHTEJJIEKTa JJIs 3aBHCHUMOCTH OT Ha3HAYCHUS
pa3IUYHBIX ocoOeHHoCTeH Ymemo:
MpeIMETHBIX IpeIMeTHOM obnacTu | BBIOMpATh, IPUMEHATh U MHTETPUPOBATH METOJIBI
oOacTeil Ha OCHOBE U HUHCTPYMEHTAJIbHBIE  CpPEIACTBA  CHUCTEM
KOMILJIEKCOB UCKYCCTBEHHOI'O  MHTEJIJIEKTA, KPUTEPUH  HUX
METOJI0B U BbIOOpa M METObl KOMIUIEKCUPOBAaHUS B PaMKax
MHCTPYMEHTAJIbHBIX CO3/1aHUA WHTETPUPOBAHHBIX THOPHIHBIX
CPEJICTB CHCTEM MHTEJJIEKTyaJIbHBIX CUCTEM pa3IM4HOrO
HCKYCCTBEHHOT'O Ha3HAYECHUS
UHTEJJIEKTA
I1K-3 Cnocoben [1K-3.1 CraBut 3agauu | 3nams:
pa3pabarbIBaTh U 10 pa3paboTKe WU KJIacChl METOJOB U QJITOPUTMOB MAIIMHHOIO
IPUMEHSITh COBEpPILICHCTBOBAHUIO | OOyuYeHHS
METOABI U METOJIOB U aJITOPUTMOB | Ymems:

AJTOPUTMBI

JJIA PCHICHHUA KOMITJICKCA

CTaBUTb 3a4a4U 1 p%paGaTBIBaTB HOBBIC MCTOAbI




KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIIN

Kox u Haumenosanue

HHAWKATOPA NOCTUIKCHHA
KOMIICTCHIIU

3anaHupOBaHHBIC PE3yJIbTAThl 00YUEeHUS

M0 JUCLMIUIUHE (3HATh, YMETh, BIAJCTh)

O6menpodeccuonanbupie KommnereHuu (OI1K)

00yueHus Jist
pelIeHUs 33124

3a7a4 MpeIMETHOU
oOJactu

" aJITOPUTMbI MAILIMHHOTI'O 06yquH;1

[1K-5 Cniocoben
pa3padarbiBaTh U
MPUMCHSITh
METObI 1
AITOPUTMBI
MAaIIMHHOTO
00yueHus Jist
peleHHs 3a1a4
HCKYCCTBEHHOTO
UHTEJUICKTA

[1K-5.1. CraBut 3agauy
1o pa3paboTKe UTn
COBEPILIEHCTBOBAHUIO
METOJIOB M aJITOPUTMOB
JUISL pellieHUsl KOMILIeKca
3aa4 NpeaIMETHOM

Buame:

KJIACChI METOJIOB U AJITOPUTMOB MAIlIMHHOTO
00y4eHusI.

Ymemn:

CTaBUTH 33/I1a4 U Pa3padaThIBaTh HOBBIE METOIbI
1 aJITOPUTMBI MAIIMHHOTO O0YYEHUSI.

o0nacTu
[1K-5.2. PykoBoaut 3uame:
HCCIIEI0BATEIbCKOM METO/IbI U KPUTEPHUU OIICHKH Ka4eCTBa MOJICIICH
rpynmnou mo pazpaboTke | MAIMHHOTO 00y4YeHusl.
AN Ymems:
COBEPIIICHCTBOBAHHUIO OTPENIEIATh KPUTCPUU U METPUKHU OIICHKH

METOJIOB ¥ aJITOPUTMOB
JUTSI pEIICHUST KOMILICKCa
3aa4 MpeIMETHOM
obnactu

PE3yJIbTATOB MOJICIIMPOBAHHUS IIPH MTOCTPOCHHUH
CHCTEM MCKYCCTBEHHOT'O MUHTEIIICKTA B
uccieayeMon o0IacTu.

[1K-5.3. Pa3pabarsiBaeT
YHUDUIIMPOBAHHBIC U
OOHOBJIsSIEMbIE
METOIOJIOT MU OTIMCAHHUS,
cOopa u pa3MeTKu
JIAHHBIX, a TAKXKE
MEXaHU3MBI KOHTPOJIS 32
coOroIeHIEM
YKa3aHHBIX METO/I0JIOTHid

3namo:

YHUGUIIMPOBAHHBIE U OOHOBIIIEMBIE
METOJIOJIOTUHU OTHCaHUs, cOOpa M pa3MeTKH
JTAaHHBIX, a TAK)KE MEXaHU3MBI KOHTPOJIS 32
COOJTI0ICHHEM YKa3aHHBIX METOOJIOTHA.

Ymemu:

pa3pabaTeiBaTh YHH(DUIIMPOBAHHBIC U
0OHOBJISIEMbIE METOJIOJIOTHUH OIKCaHMs, cOopa U
pa3MeTKH JaHHBIX, & TAK)KE MEXaHU3MbI KOHTPOJIS
3a cOOI0ICHNEM YKa3aHHbBIX METOJJOJIOTHIA.

OIIK-10 Cnocoben
PUMEHSITh METO/IbI
CHCTEMHOTI'O
aHajau3a u
IpPOTrpaMMHOE
obecnieyeHue s
CHCTEMHOTI'O
MO/ICITUPOBAHUS C
ENTBIO PEHICHHUS
3aj1a4 B cepe
HUCCIIEN0BATEILCKONU
JIEATEILHOCTH

OIIK-10.1 Ucnonw3yet
METO/bI CUCTEMHOTO
aHaJIM3a JUIsl TOCTaHOBKH
3a7a4 ¥ OTBICKaHUS
BO3MOYKHBIX ITyTeH UX
peteHus B chepe
HUCCIIEN0BATEILCKON
JeSITeIbHOCTH

3Hams:

OCHOBHBIE KOHIICTIIIUU ¥ METO/IbI CHCTEMHOTO
aHa3a (KOMIIO3UIIHS B JJCKOMITO3UIIHS,
abcTparupoBaHue U KOHKpETHU3AIHS,
CTPYKTYPHPOBAHHE, AJITOPUTMHU3AIINS U JIP.)
Ymemn:

(dhopMyIHpOBaTh MTPOOIEMHYIO CUTYAIIHIO,
OTIPEICIIATH 1[EJIU UCCIICIOBAHMS U KPUTEPUU
WX JTIOCTHKEHUS

2. MecTto aucuuiidabl B ctpykrype OINOII

HucuuiuinHa  Aémomamusayus —MAuwiuHHO20 00yYeHusi OTHOCHUTCS K
00s13aTeIbHONM YacTH y4eOHOro mmiaHa mo HampasieHuro noaroroBku 09.04.01
WNudopmaTrka 1 BHIYUCIUTEIbHAS TEXHUKA.

| Kon |

[IpenmecTByronmuye QuCUUIIIMHB ‘

[Tocnenyromuye TUCHUIUIMHBI




KOMIICTEHIIMU (monynu), npaktuku, HUP, np. (Momynn), npaktuku, HUP, np.
OIIK-2 ITporpammupoBanue Ha Python VYyeOHas mpakTuka (MMPOEKTHAs
MaremaTHueckue OCHOBHI | TIPAaKTHKA)
HCKYCCTBEHHOT'O MHTEJICKTa BoinonHenue u 3amuTa BBITYCKHON
[IporpamMHasi HUHKEHEPHUsI KBTH(DUKAIMOHHON paOOThI
OIIK-5 OneparnronHas cucrema Linux VYyeOHast mpakTHKa (MMPOCSKTHAS
[IporpamMmmMHas uHx eHepus MPAKTHKA)
BrinonHenne U 3ammTa BBIITYCKHON
KBUTH(PHUKAITMOHHOW PaObOThI
OIIK-6 [MporpammupoBanue Ha Python VY4ebHas npakTuKa (IPOeKTHas
[IporpamMmMHas uHx eHepus MPAKTHKA)
BrinonHeHne U 3ammTa BBITYCKHON
KBTH(PHUKAITMOHHOU PaObOThI
I1K-1 AHanu3 BpeMEHHbIX pSAI0B [TpoeKTHBII MPaKTUKYM 3
[IporpammMHas uHx eHepus [IpousBoacTBeHHas MpaKTHKa
(mpenaurIoMHas IPaKTUKA)
BrinonHeHne U 3ammTa BBITYCKHON
KBTH(UKAITMOHHON paOOThI
I1K-3 WNHXUHUPUHT TaHHBIX [TpousBoacTBeHHAs MpaKTHKa
MaruaHoe o0yueHue (mpenaurIoMHasi IPaKTUKA)
[IpoekTHbIi mpakTHKyM 1 BrinonHeHne u 3ammTa BBITYCKHON
KBATM(PHUKAMOHHON pabOTHI
ITK-5 Onepanronnas cucrema Linux VYyebnas npakTuka (MIpoeKTHas
MarmHHoe 00y4eHue MPAKTHKA)
[TpousBoacTBEHHAS MpaKTHKa
(mpeaauIIoMHas TPAKTHKA)
BrinonHeHne u 3ammTa BBIMTYCKHON
KBaTM(DUKAIIMOHHON pabOThI
OIIK-10 [IporpamMMHast nHXeHEepUs ITpoekTHbII pakTUKyM 3

BrinonHenne u 3anmra BBITYCKHON
KBUTH(PHUKAITMOHHOU pabOThI

J1J1st OCBOCHMSI TUCITUTUTHBI 00y YarOIIMIACS JOJIKEH:

3HAaTh:

—METO/I0JIOTH IO MPOSKTUPOBAHUS HH(DOPMAITMOHHBIX CUCTEM;
— COBPEMEHHBIE TEXHOJOTUH Pa3padOTKH MPOrPaMMHOT0 00ECIICUCHHUS.

YMeTh:
AHATU3UPOBATH u

BBIOMPATH

UH(OPMAITMOHHBIX CUCTEM;
— BBIOMpATH CTAHIAPTHI B 00JIACTH CO3IaHMS MH(DOPMAITMOHHBIX CUCTEM;
— aHaJU3UPOBaTh M OOOCHOBHIBATH METOAMKH TECTUPOBAHMS, WCITBITAHUH
UH(OPMAITMOHHBIX CUCTEM;
— OILICHUBATh YUCJIOBBIE TApaMETPhl OM3HEC-TIPOIIECCOB.
Bnaners:
— METOJIaMH MOJIETTUPOBAHUS U IPOTHO3UPOBAHUS;
— COBPEMEHHBIMH HHTETPUPOBAHHBIMU CpEZlaMu Pa3pabOTKU MPUIIOKEHUN.

3. CTpyKTYypa u coiepkaHue TUCHUTITHHbI

3.1. CTpyKTypa AMCHUTLITHHBI

TCXHOJIOI'NHU

IIPOCKTUPOBAHUA




OOmiast TpyTOEMKOCTh JAUCIUILIMHBI cocTaBisier 6 3aueTHbix equnamil (3E),
Bcero 216 wyacoB, M3 KOTOPBIX 55 4YacoB COCTaBIsET KOHTaKkTHas paboTta
oOydJaromierocss C TmpenojaaBaTesieM (3aHATHS JICKIIMOHHOTO Twma 16 dacos,

3aHATUA CCMHHApPCKOTO THUIIA (Hp AKTHUYCCKUC,

CCMHHApPCKHC

3aHATHUS,

gabopartopuple paboThl W T.M.) 32 yaca, TPYIIOBbIE MW HWHAWBHUIyaJIbHbIC
- 1 4gacos,
camocTosATeNbHas paboTta oOyuaromerocst 161 dac, KOHTPOIb CaMOCTOSTEIHHOU

KOHCy/NbTaMK 2 dacoB, mnpueM dk3amena (KIIA),

pabotsl (KCP) - 4 gaca.

OK3aMCH

o Bcero CemecTp
By yueOHo# paboThI qacoB > 3
OBIAA TPYAOEMKOCTDH JUCHUIIJINHBI 216 108 108
KOHTAKTHASA PABOTA OBYYAIOLIEI'OCA 55 26 29
C IIPEITIOJABATEJIEM, B ToM uucie:
Jlexmm (Jlek) 16 8 8
[TpakTnueckue (cemunapckue) 3ausatus (I1p) 32 16 16
Koncynpranuu 2 0 2
KonTpoib camocrositenbHON pabOThI M MHAsE KOHTAKTHAs 4 2 2
pabota (KCP)
KoHnTtakTHbIe yacel BO BpeMs arrecranuu (KITA) 1 0 1
CAMOCTOSTEJIBHAS PABOTA OBYUYAIOUIET'OCA
161 82 79
(CPC), B TOM uncre:
[ToaroroBka K MpOMEXyTOYHOU aTTecTaliu B popme: 35 0 35
3auéma, dK3aMena
®OPMA ITPOMEXYTOYHON ATTECTAITUN
. 3a,d 3a 9
(3a — 3aueT, 30 — 3aUeT ¢ OIEHKOH, D — dK3aMeH)

3.2. Conep:kanue AUCHHUILVIMHBI, CTPYKTYPHPOBaHHOE MO pa3iejiaM H

BHUIAM 3aHATHH

PacnpenesieHne TpyA10eMKOCTH

(B 4yacax) mo BuAaM y4eOHOIi paboThl,
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MAIIHHHOTO
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3.3. TeMaTH4eCKMil JIAH JIEKIIMOHHBIX 3aHATH I

No 11/11

TeMbl JIEKIIMOHHBIX 3aHITUHI

Tpy10eMKOCTB, Hac.

Asromatuzaitus aaMuaucTpupoBarus DevOps. Ioaxox Infrastructure
as Code. JKu3HEHHBII [TUKJT IPUIIOKCHU I MAIIIMHHOTO 00y YEeHUSL.
ABToMaTH3auus MalImHHOTO 00y4enus:t MLOpS. YpoBHu
ABTOMATH3aLMHI MAILIMHHOT'O O0YYEHHSI.

2

Continuous Integration u Continuous Delivery (CI/CD). UacTpyMeHTbI
CI/CD. ABromaTnyeckoe pa3BepThIBAHUE TPUIIOKEHUI MAIIIMHHOTO
o0ydeHwusl.

Texnonorus konTeiHepos. Docker. Ycranoska u Hactpoiika Docker.
Co3nanune KoHTelHEpOB. PaboTa ¢ konTeiiHepamu B Docker.
VYnpasnenue ceteBbiMu KoHuryparusmu B Docker. O6ecnieuenue
nHpopmanmoHHoi 6e3onacHoctu B Docker. Co3nanue KoHTeHHEPOB ¢
NPWIOKEHUSIMHA MAIIMHHOTO 00yUEHHSL.

Oo6mnaunbie TexHonmoruu. LlenTpsl 00padoTku nanHbIx. CepBepHbIC
kiactepbl. UHCTPYMEHTBI aBTOMATH3AIINH YITPABICHHUS CEPBEPHBIMU
knactepamu: Ansible, Chef. O6ecnieuenue nuadopmMaroHHOM
0€30I1aCHOCTH B KJIACTEPE CEPBEPOB.

TexHonorus ynpasieHus KOHTeiiHepaMu. IHCTpyMEHTHI yIIpaBIICHUS
konteiinepamu: Kubernetes, Docker Swarm. ABroMaTu3anus
pa3BepTHIBAHUS U YITPABJICHUS KOHTeHHepamu B Kubernetes.
Ob6ecneuenne nHGOpMaAITMOHHON Oe30macHOCTH. [IprnoxeHus
MHKPOCEPBUCHOM apXUTEKTYphI B Kiactepe Kubernetes.

ABTOMaTH3auA porecca 00ydeHus MoJeIel HCKYCCTBEHHOTO
HUHTeIJIeKTa. MHCTpyMEHTHI aBTOMAaTU3AIMU: CO3/IaHUE MTalIaitHOB
MamuaHOoro 06ydenus. Mcmoms3osanune CI/CD coBmecTHO ¢
MaIaifHaMy MallTHHHOTO O0YYCHHS.

MOHHUTOPHHT PabOThI MPUIIOKEHHI. THCTPYMEHTH MOHUTOPHHTA:
Graphana, Prometheus. MoruTopHHT KauecTBa pabOThI IPHIOKEHUH




MaIIWHHOTO 00yYEHHS.
8 | ABromaru3zanus paboThl HalIaifHOB MaIMHHOTO 00y4yenus. COop u 2
MOJTrOTOBKA HOBBIX JJAHHBIX 7151 00y4eHuUs. ABTOMaTHUECKUI
nepesaryck 00y4eHns Ha OCHOBE COOBITHII MOHUTOPHHTA.
WHCTpyMeHThI aBTOMATH3aIMK MamiHHOT0 00yuenus: Kubeflow,
MLFlow, TensorFlow Extended.
Bcero 16
3.4. TemaTH4ecKHil IVIAH NPAKTHYECKUX 3aHATHI
No i/ TeMbl MPaKTHYECKUX paboT TpymnoeMKoCTb, yac.
11 ABTOMaTtu3zanus aAMUHUCTpUpoBanus DevOps u MalmHHOTO 00yUeHuUs 2
MLOps.
1.2 | Continuous Integration u Continuous Delivery (CI/CD). 2
1.3 | ABToMaTHYeCcKOE pa3BepThHIBAHHE MPUIIOKCHUH MAIIHHHOTO O0YUYCHHS C 2
nomotusio CI/CD.
1.4 | Texuonorus KouTeiiHepos. Docker. 1
1.5 | Pabora c xonreitnepamu B Docker. 1
1.6 | Ymopasnenue cereBbiMu KOHpurypammsmu B Docker. 2
1.7 | Co3naHue KOHTCHHEPOB € MPUIIOKESHUSIMH MALIHHHOTO O0YYCHUSL. 2
1.8 | O6naunbie TexHosoruu. [leHTphr 00pabOTKHU MaHHBIX. CepBepHBIC KIACTEPHI. 2
1.9 | MHCTpYMEHTHI aBTOMATH3ALNH YIIPABICHUS CEPBEPHBIMHU KIIaCcTEpaMH. 2
2.1 | UnctpymeHnTsl ynpaeieHus konteitnepamu: Kubernetes, Docker Swarm. 2
2.2 | ABromarm3aIms pa3BepThIBAHU U yTpaBieHust KoHTeliHepamu B Kubernetes. 2
2.3 | IlpmioxeHHss MUKPOCEPBUCHOI apXUTeKTypbl B Kiactepe Kubernetes. 2
2.4 | Pa3zpaboTka nairiaifHoB MalimHHOTO 00yueHus. Ypouu MLOps. 2
2.5 | MHcTpyMeHTHI aBTOMATH3AIMU: CO3JIaHUE NAWIUIAifHOB MAILIMHHOTO 00YYeHHMSI. 2
2.6 | Ucnomns3oBanue CI/CD coBMecTHO ¢ mailuiaifiHaMy MAIIUHHOTO O0yUYeHUSL. 2
2.7 | MoHUTOpHHT KauecTBa pabOThl MPUIIOKEHUH MALIMHHOTO 00Yy4eHHSI. 2
2.8 | MHCTpYMEHTHI aBTOMATU3ALMH MAIIMHHOTO 00y YeHUSI. 2
Bcero 32
3.5. TemaTuyeckuii nJjian 1a60paTOPHBIX padoT
JlaHHbIi BUJ paOOTHI HE IPETYCMOTPEH YUEOHBIM MIIIaHOM.
3.6. CamocTosiTeibHasi padoTa CTy/IeHTa
Howmep paznena Bux CPC Conepsanne CPC TpynoemMKoCTb,
UCIUILINHEI qac.
1.1 Uzyuenue Nzyuenue TEOPETHYECKOT O 22
TCOPECTUUICCKOI'O Marepuaia, IoAroTOBKa K
Mmarepuaiia, TECTUPOBAHHNIO
BBIIIOJIHCHUEC
JOMalITHUX
3alaHUI
1.2 Wzydenue Nzyuenwne TEOPETUIECKOTO 20
TCOPECTUUICCKOI'O Marcpuaia, IIOoAroTOBKA K
MaTepuaa, TECTHUPOBAHUIO
BBIITOJIHCHUEC
JOMAIITHAX
3alaHuI
1.3 N3yuenue Wzyuenue TEOPETUYECKOTO 20




TEOPETUUYECKOTO Marepuana, MMOJATOTOBKA K
Marepuaia, TECTUPOBAHUIO
BBIIIOJIHEHNE
JOMAIITHUX
3aJaHui
Nzyuenue
TEOPETUYECKOTO
N3yuenne TEOPETUYECKOr0
Marepuana,
14 MaTepuana, MOJITOTOBKA K 20
BBIIIOJIHEHNE
TECTUPOBAHUIO
JOMAIITHUX
3aJaHui
Nzyuenue
TEOPETUUYECKOTO
N3yuenne TEOPETUYECKOI0
Marepuaia,
2.1 MaTepuana, [IOATOTOBKA K 11
BBIIIOJIHEHNE
TECTUPOBAHUIO
JOMAIITHUX
3aJaHui
N3yuenne
TEOPETUYECKOTO
N3yuenne TEOPETUYECKOr0
Marepuaa,
2.2 MaTepuana, [IOATrOTOBKA K 11
BEINIOTHEHHE
TECTUPOBAHUIO
JIOMAIITHUX
3aJlaHuN
N3yuenne
TEOPETUUECKOTO
N3yuenne TEOPETUYECKOT0
Marepuana,
2.3 MaTtepuana, IMOJATOTOBKA K 11
BBITIOJTHEHHE
TECTUPOBAHUIO
JIOMAIITHUX
3aJaHuN
N3yuenne
TEOPETUUYECKOTO
N3yuenne TEOPETUYECKOT0
Marepuana,
2.4 MaTtepuana, IMOJATOTOBKA K 11
BBITIOJTHEHHE
TECTUPOBAHUIO
JIOMAIITHUX
3aJaHuN
Bcero 161

4. O0pa3oBarejibHbIE TEXHOJIOTHHI

B nporiecce 00yueHus HCTIONB3YIOTCS:
- IMCTAHIIMOHHBIE KYpPChI, pa3MelieHHbIe Ha iommanake LMS Moodle, URL:

http://Ims.kgeu.ru/;
- anexkmponHble oopazosamenvhuvle pecypcvl (DOP), pasmewennvie 6 TUUHBIX
Kabunemax  cmyodewmos  Onekmponnoeo  yHusepcumema — KIJY,  URL:

http://e.kgeu.ru/
5. OueHuBaHue pe3yJbTATOB 00y4eHUs!

OrneHnBaHMe PE3ylIbTAaTOB OOYYEHHUS MO JUCIUIUIMHE OCYIIECTBISCTCS B
paMKax TEKyIIero KOHTPOJISI YCIIeBAaeMOCTH, MPOBOAMMOTO IO OaIbHO-
peritunroBoii cucteMe (bPC), u mpoMexXyTOuHOM aTTecTanuu.


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

Texkynuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIACTCA B TEUCHUE CEMECTPA,
BKJIIOYAET BHITIOJIHEHUE MTPAKTUYECKUX 3a/1aHUH.

NTOroBoi O1ieHKON Pe3yJIbTaTOB OCBOEHUS JUCLUIUIMHBI SBISIETCS OLICHKA,
BBICTABJICHHAs BO BpeMs IPOMEKYTOYHOM aTTecTaluu oOydJaromerocs (3auém) ¢
YYETOM Pe3yJIbTaTOB TEKYIET0 KOHTPOJIA ycrieBaeMOoCTH. Pe3ynbTaT (3auteHo / He
3a4TE€HO) TIPOMEKYTOUHOM arrecTaruu B ¢opme 3auéTa OMpenesseTcs 10
COBOKYITHOCTH PE3YJIbTATOB TEKYILETO KOHTPOJISI YCIIEBAEMOCTH 1O TUCITUTLIIUHE.

O06001IeHHBIC KPUTEPUH U IIIKaja OIICHUBAHUS YPOBHS CHOPMHUPOBAHHOCTHU
KOMIETEHIIUU (MHAUKATOpA JOCTHKCHHS KOMIIETEHIIMHM) IO HWTOraM OCBOCHMS
JTUCIUIIINHGI:

[lnann- O06001eHHbBIe KPUTEPHH U IITKAJIa OIIEHUBAHUS PE3yIbTaTOB 00yICeHUS
pyembie
. HEYJIOBIICTBO-
pe3yib Y YAOBJIETBOPUTEIBLHO XOpOILIO OTIINYHO
TATHI PHUTENBHO
o0yueHns HE 3aYTEHO 3a4TEHO
Yposens snanuii | Munumansuo donyc- | Yposenv sHanuii Yposenwv 3nanuii 6
oot HUICE MUHUMATb-| MUMBbLL YPOBEHb obveme, coomgemcem- | 0bveme, COOmeen-
a HbIX mpebosanull,| 3HaHUL, umeem syloujem npozpamme, cmeyrowem npoa-
— umerom mMecmo | Mecmo MHO20 UMeem Mecno HeCKONIbKO| pamme no020moeKu,
epybvle owubku | He2pyOuIX ouuboK He2pyobIx oumuboK be3 ouubox
Ilpooemoncmpupo-
Ipu pewenuu IIpodemoncmpupo- IIpodemoncmpuposarvl P PUp
BaHbL BCE OCHOBHDLE
CMAanHoapmuvlx | 8aHbl OCHOBHYLIE 6ce OCHOBHbLE YMeHUsl,
VMEHUsL, Peulenbl 6ce
3a0au He npode- | YMeHUsl, peulensl Ppeuenbl 6ce OCHOBHbIE
OCHOBHbBlE 3a0aYU C
Hanuune MOHCIPUPOBAHbL | MUNOGbLE 3A0aYU 3a0auu ¢ He2pyobimu
. OMOeNbHbIMU HECY-
YMEHHI OCHOBHbLE ¢ He2pyObIMu ouud- | OUUOKAMU, BLINOHEHb
WecmeeHHbIMU He-
MeHU, : 1
eHUsL, UMeIOm | KAMU, GLINOJIHEHbL 6Ce | 6ce 3a0aHUsl 8 NOTHOM
oouemamul, 8bINOJI-
Mecmo epybvle 3a0anus, Ho He 8 00veMe, HO HeKomopbie
HeHbl 8ce 3A0aHUS 8
owuoKU NOAHOM 0OBeMme ¢ HeOouemamu
NOAHOM 0OBeme
Ilpu pewenuu
pup Hmeemces munumans-
CMAaHOapmMHbIX . TIpodemoncmpuposanvt | [Ipodemoncmpupo-
Hanuuue HbLIL HAOOP HABIKOG
3a0au He npoode- bazosvie HABbIKU NPU 6AaHbL HABLIKU NPU
HAaBBIKOB 07151 peuenuss Cmam-
MOHCHPUPOBAHDL pewenuu cmanoapm- | peuleHuy Hecman-
(BnameHue 0apmHwix 3a0a4 ¢
bazoevie HaBbIKU, HbIX 3004y ¢ HEKOMO- | 0apmubix 3404y Oe3
OIIBITOM) HEeKOMOopbiMU
UMerom mecmo PblMU Hedouemamu ouwuUOOK U Hedouemos
Hedouemamu
2pybwvie ouubKu
Cohopmuposarnrnocme
E KOMAnemeHyuu coom- Cehopmuposannocmo
S} 6emcmeyem MuHu- KOMnemeHyuu noJ-
£ = = | Kounemenyuse Cpopmuposannocmy
T o= 9 ManvHbIM mpebosa- HOCMbIO cOOmeent-
2 S 5 | nonnoii mepe ne KOMNemeHyuu 8 Yeiom
o 8 B Huam. Umerowuxca cmeyem mpebosa-
& 2 o | cihopmuposana. . y coomeemcmeyem mpe-
S 3HAHULL, YMEeHU, Husm. Umerowuxcs
= X 2 | Hmeowuxcs ooeanuam. Umeio- . -
oz S . . | HasviKO8 6 Yerom . . | snanuu, ymenuii,
o = Z | 3uanui, ymenuil, WUXCA 3HAHUL, YMEHU],
<3 2 00CmMAamouHo OJisl HABBIKOB U
S E X | Haewikos Hedoc- HABBIKOG U MOMUBAYUU .
S 5 = peuienus MOmMuUBAYUY 8 NOIHOU
£ £ E | mamouno ons 8 Yenom 00CmamoyHo
E D 0o NPAKMUYecKux Mepe QOCTAmOoyHO
o E ¥ | pewenus npax- 0151 peuenust Cman-
=8 = (npogheccuonanbHuvIx) 011 peutenus
& 5 § | muueckux (npo- O0apmHbIX NPaAKmu-
gz 3a0au, Ho mpebyemcsi COJICHBIX
£ 2 2 | geccuonanvhuix) yeckux (npogheccuo-
< O0ONONHUMENbHAS NPAKMUYeCcKux
=2 3a0au HANBHBIX) 3a0aY
3 npakmuxa no (npogeccuonanvuix)
OONLUUHCMBY 3a0ay
NPAKMUYecKux 3a0ay




KOMIICTCHIIUY (MHIUKATOPa
JTOCTHKCHHSI KOMIICTEHIIUH )

YpoBeHb chopMHPOBAHHOCTH

Huzkni

Hwxe cpennero

Cpenuuit

Bricokuit

[Mxana OICHKH PC3YyJIbTATOB O6Y“I€HI/I5[ 110 JUCHUITIINHC!

YpoBeHb chOpMUPOBAHHOCTH KOMITETCHITMT
(MHaMKaTOpa JOCTHKEHUS KOMITETEHIINH )

Kox 3amanu- Bricokuit | Cpennmii . I:H}):(;O Husknit
Kon HHKATOPA pOBaHHBIE o pen
KOMIIe- pe3yIbTaThI Kaja OLlCHNBAHHA
Tenmun | 700 THKCHITE 00y4eHus 1o HeyI0B-
KOMIIETEHIIUU yIOBIIET-
JUCLMIIIMHE OTJIMYHO XOPOIIIO BOPHTEIHHO JE€TBOPH-
TCIIBHO
3a4TEHO HE 3a4TCHO
3HATh:
3Haer Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE | MHOTHE HEKOTOpBI | 3HAHUH
QITOPUTM | OCHOBHBIE | € HIDKE
BI, aJITOPUTM | OCHOBHBIE | MUHHMAJ
MpUMEHSIE | Bl, aJITOPUTM | BHOTO

OCHOBHBIE Mble TpH | IPUMEHSE | Bl, TpeGoBaH

QITOPUTMBI, pelIleHNH | MBI TIpH | IPUMEHSE | W,

pUMEHsIeMbIe npodeccu | pelieHUH | Mble IIpH | JOIycKae

IIPU PELICHUU OHAJIBHBIX | Ipoeccu | pemieHuu | T TpyObie

npodeccuoHaNb | 33734, HE | OHAIBHBIX | Ipodeccu | OMMOKH

HBIX 3aJa4 JIOTTyCKaeT | 3am1ad, OHAJTBHBIX
OIIMOOK MOKET 3aj1ad4,

JOMTYCTUThH | OITyCKaeT

HECKOJIbKO | MHOTO
OIIK-2 OIlK-2.1 HerpyObIX | HErpyoObIX

OLIHOOK oMok

YMETh!

Hemonctp | Hemonctp | YHactuuno | He
upyer upyer JIEMOHCTp | chopMHp
yMEHUe yMEHHue upyer OBaHO

BbIOMpATH BBIOUpaTh | BHIOMpATh | yMEHUE yMEHUe

MOXOASIIHE MOJXOMASI | MOAXOMSAMN | BBHIOUpATh | BHIOMPATH

ITOPUTMBI, ne ue MOJIXO/ISAI | TIOJIXO/S

pUMEHsIeMble QITOPUTM | QITOPUTM | U€ mue

IIPU pEeLIeHUN Bl, Bl, JITOPUTM | QJITOPUTM

npodeccHoHaIb | IPUMEHsIE | IPUMEHsE | Bl, BI,

HBIX 3aJa4 Mbl€ IIpH | Mble TpH | IPUMEHsE | IPUMEHsE
pelIeHNH | pEIIEHUH | Mble TpH | Mble TIpU
npodeccu | mpodeccu | pemIeHUH | PEIICHUH
OHAIBHBIX | OHAIBHBIX | mpodeccu | mpodeccu




3ama4, He | 3am;ad, OHAJIPHBIX | OHAJIBHBIX
JIOMYCKaeT | MOXKET 3ajad, 3ajad,
OIO0K JIOMYCTUTH | IONyCKaeT | JOIyCKae
HECKOJIBKO | MHOTO T TpyOBIe
HETpyOBbIX | HETPyOBIX | OIIMOKH
OmHO0K OIMO0K
3HATH:
3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIC | MHOTHE HEKOTOPHI | 3HAHMIA
IporpaMM | OCHOBHBIE | € HUXKeE
HBIC pOrpaMM | OCHOBHBIC | MUHHUMAJ
CpeIcTBa | HbIE MPOrpaMM | bBHOTO
pelieHust | CpeiacTtBa | HbIe TpeboBaH
npodeccu | pemieHuss | cpeacta | us,
OCHOBHBIE OHATBHBIX | MpodeccH | pemieHus | JTOmyckKae
MIPOTPaMMHBIC 3aa4, B | OHAIBHBIX | mpodeccu | T TpyObIe
CpeacTBa TOM YHCIIC | 33/1a4, B | OHAIBHBIX | ONIMOKHU
pereHus c TOM YHUCIE | 33/1a4, B
npodeccuoHanb | UCIOJIB30B | C TOM YHUCIIC
HBIX 33734, B aHHEeM UCIIONIB30B | C
TOM YHCIIE C COBpEMEH | aHUEM HCIIOJIb30B
WCIIOJIb30BAaHUE | HBIX COBpEMEH | aHUEM
M COBPEMEHHBIX | MHTEJUIEKT | HBIX COBpeMeH
MHTEJUICKTYallbH | YaIbHBIX | MHTEJUICKT | HBIX
BIX TEXHOJIOTUI | TEXHOJOTH | YAIBHBIX | HHTEJUICKT
i, HE | TEXHOJIOTH | yallbHBIX
JIOITyCKAeT | i, MOJKET | TEXHOJOTH
ook JIONyCTUTh | |,
HECKOJIBKO | JIOIyCKaeT
OI1K-2.2 AOTY
HerpyObIX | MHOTO
OIMO0K HerpyObIX
OLINO0K
YMETh:
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIeMOHCTp | chopmup
yMCHHE YMCHHE upyer OBaHO
BEIOMpaTh | BHIOMpATh | yMEHUE yMEHHE
BHIOUpaTh MOAXOMAI | MOAXOMALI | BEIOUpATh | BHIOMPATH
MOIXOJISITIIHE p p
ue ue MOAXOJIAM] | MOAXOS
MIPOrPaMMHBIE
cpecTBa MpOrpaMM | MMPOTpPaMM | He Tue
P HBIE HBIE porpaMM | MPOrpaMm
peleHus
CpeICTBa | CpPEICTBA | HBIC HBIC
npodeccuoHaib
pelleHus | pelieHusl | CpeIACTBa | CpPelACTBa
HBIX 337124, B
npodeccu | mpodeccu | pemieHust | peIIeHHs
TOM YHCIIE C
OHAJILHBIX | OHANBHBIX | Mpodeccu | mpodeccu
HCIIOIb30BaHHE
3ama4, B |3aJa4, B | OHAIBHBIX | OHAJIBHBIX
M COBPEMEHHBIX
TOM YHCIIe | TOM YHUCIe | 33Ja4, B |3adad, B
MHTEJJIEKTyalIbH
. |c c TOM YHCIIE | TOM YHCIe
BIX TEXHOJIOTUH
WCIIOJIb30B | UCIIOJIB30B | C C
aHueM aHHeM HCIOJIb30B | UCIOJIB30
COBpEMEH | COBPEMEH | aHHeM BaHUEM
HBIX HBIX COBpEMEH | COBpEMEH




WHTEJUIEKT | MHTEJUICKT | HBIX HBIX
yallbHBIX | YAJIbHBIX | MHTEJUIEKT | MHTEJUIeK
TEXHOJIOTH | TEXHOJIOTH | YalbHBIX | TyaJbHBIX
u, HE | i, MOJXET | TEXHOJOr | TEXHOJIOT
JIOITYCKAET | JIOMYCTUTh | U W, Hi,
OIINOO0K HECKOJIBKO | JIOTYCKaeT | JOoIycKae
HErpyOBIX | MHOTO T TpyObIe
OIMOOoK HErpyOBIX | OIIMOKH
OIIMO0K
3HATh:
3Haer Bce | 3HaeT 3Haer YpoBeHb
COBpEMEH | MHOTOE HEKOTOpOe | 3HaHM
HOE COBPEMEH | COBPEMEH | HWXKE
nporpamm | HOe HOE MUHUMAI
HOE U | IpOorpaMM | MPOrpaMM | BHOTO
anmnapaTtHoO | HOe U | HOE u | TpeboBaH
COBPEMEHHOE e anmapaTHO | anmmapaTHo | s,
IPOTPaMMHOE U | 00eCIIeUeH | € e JI0TTyCKae
amnmaparHoe ue obecriedeH | obecriedeH | T TpyObIe
obecrieueHue uHdopmary | ue ue OLIMOKHU
uH(GOPMAIIMOHH | MOHHBIX | | mH(OpMar | mHpOopMaI]
BIX U ABTOMATU3 | MOHHBIX U | HOHHBIX U
aBTOMATHU3UPOBA | UPOBAHHBEI | AaBTOMAaTH3 | aBTOMATHU3
HHBIX CUCTEM X CHCTEM, | UDOBAHHBI | HPOBAHHBI
HE X CHCTEM, | X CHCTEM,
JIOMYCKaeT | MOXKET JOTTyCKaeT
omm0OoK JIOITYCTHTh | MHOTO
HECKOJIBKO | HEerpyObIx
HerpyObIX | omuOOK
OLIMOOK
OIIK-5 | OIIK-5.1 YMETb:
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIeMOHCTp | chopmup
yMCHHE YMCHHE upyer OBaHO
pa3pabaTsl | pa3pabathl | yMeHUE yMEHHE
BaTh BaTh paspabathsl | pa3pabat
COBpEMEH | COBpPEMEH | BaTh BIBATh
pa3pabareiBaTh | HOE HOE COBPEMEH | COBPEMEH
COBPEMEHHOE MporpaMM | MporpamMm | HOE HOE
pOTPaMMHOE U | HOE U | HOE U | IPOrpaMM | IPOrpaMM
amnmaparHoe anmapaTHO | anmapaTtHo | HOe U | HOE U
obecrnieueHue e e anmnapaTHO | anmapaTH
UHPOPMAILIMOHH | obecrieyeH | oOecredeH | e oe
BIX U ne ue obecniedeH | oOecrieue
aBTomatusupoBa | uHpopman | undopmarl | ue HUE
HHBIX CUCTEM VWOHHBIX W | HOHHBIX H | mHQOpMaI] | mHpopMa
ABTOMATH3 | aBTOMATHU3 | MOHHBIX U | IIMOHHBIX
WpPOBAaHHBI | UPOBAHHBI | aBTOMAaTH3 | U
X CHCTEM, | X CHCTEM, | HDOBAaHHBI | aBTOMAaTH
HE MOJKET X CHCTEM, | 3UpOBaHH
JIOTYCKAeT | IOMYCTHUTh | IOMYCKAeT | BIX
OLIMO0K HECKOJIbKO | MHOTO CHCTEM,




HerpyObIX | HErpyOBbIX | JOITycKae
ommnodoK ommboK T TrpyObIe
OLIMOKHU
3HATh:
3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE | MHOTHE HEKOTOpBI | 3HAHUH
CHOCOOBI ¥ | OCHOBHBIE | € HUXKeE
METOIbI CHOCOOBI U | OCHOBHBIE | MUHHMAJ
MOJIEPHHU3 | METOJIBI CHocoObI U | BHOTO
aruu MOJICPHU3 | METOMBI TpeGoBaH
OCHOBHBIE nporpamm | aluu MOJIEpHU3 | U,
CHOCOOBI U HOTO U | IpOTpaMM | aluu J0IycKae
METO/IBI anmnapaTHO | HOTO U | IporpaMM | T TpyObie
MOJICpHU3AIUN | TO anmaparHo | HOTO U | ommOKH
MpOrpaMMHOr0 | obecriedeH | ro anmnapaTHo
U anmnapaTHOro | us o0ecrniedeH | ro
obecrieueHus uHdopmarr | us obecrieueH
UHPOPMAIIMOHH | HOHHBIX W | HHPOpMAILL | Us
BIX U aBTOMATU3 | MOHHBIX U | HH(OpMaI
ABTOMATH3MPOBA | HPOBAHHBI | aBTOMATU3 | HOHHBIX M
HHBIX CUCTEM X CHCTEM, | UDOBAHHBI | aBTOMaTH3
HE X CHCTEM, | HPOBaHHBI
JIOTYCKaeT | MOXKET X CHCTEM,
om0k JOITYCTUTh | OITyCKaeT
HECKOJIbKO | MHOTO
HerpyObIX | HerpyObIX
OLIMOOK onOoK
OIIK-5.2 YMETh:
Hemonctp | emonctp | Hactuuno | He
upyer upyer JIEMOHCTp | chopMHp
yMEHHe yMeHue upyer OBaHO
BBIOMpaTh | BHIOMpATh | yMEHUE yMEHUue
HOJXOAAL] | MOJXOASI | BBIOUPATh | BHIOMPATH
ne ue MOJIXO/ISAI | TIOJIXO/S
BBIOMpAThH CIOCOOBI U | COCOOBI U | e ue
MOAXOIAIIINE METOJIBI METO/IbI CIIOCOOBI U | CITOCOOBI
CHocoOBI U MOJIEPHU3 | MOJIEPHU3 | METOJbI U METOJIBI
METO/IBI aIuu aruu MOJIEPHU3 | MOJIEPHU3
MOJICPHU3AIMK | IPOTPaMM | IPOTPaMM | alluu aruu
IPOTPAMMHOTO | HOTO U | HOTO U | IPOTpaMM | TIPOTPaMM
U anmapaTHOrO | almaparHo | ammapaTHO | HOTO UM |HOTO U
obecrnieueHus ro ro anmaparHo | ammaparH
UHPOPMAIIMOHH | obecrieyeH | oOecredyeH | ro oro
BIX U us ust obecniedeH | oOecreue
aBTomatu3upoBa | uHdopmai | uapopmar | us HUS
HHBIX CUCTEM VWOHHBIX W | MOHHBIX H | mHpoOpMaIl | HHpopMa
aBTOMATU3 | aBTOMATH3 | HOHHBIX U | LIMOHHBIX
WPOBaHHBI | UPOBAHHBI | aBTOMAaTH3 | U
X CHCTEM, | X CHCTEM, | HDOBaHHbBI | aBTOMAaTH
HE MOYKET X CHCTEM, | 3MpOBaHH
JIOTIYCKaeT | JOMYCTUThH | IOMYCKAeT | bIX
oInOoK HECKOJIBKO | MHOTO CHCTEM,




HerpyObIX | HErpyOBbIX | JOITycKae
ommnodoK ommboK T TrpyObIe
OLIMOKHU
3HATh:
3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE | MHOTHE HEKOTOpBI | 3HAHUH
anmnapaTH | OCHOBHBIE | € HUXKeE
bIe amnmapatH | OCHOBHbBIE | MUHHMAJ
CpeacTBa | ble anmapaTH | bHOTO
u CpelICTBa | bl€ TpeOoBaH
wiatrpopm | u cpeacTBa | ud,
bl wiatpopMm | u JI0ITyCKae
uHdpactp | b1 mwiatrgopMm | T TpyObIe
YKTYpBI uH(pacTp | bl OLIMOKHU
amnmnaparHble uHboOpMall | YKTYpBI uHppactp
CpeacTBa U MOHHBIX uHpopMaIl | yKTYpbI
mw1aTopmbl TEXHOJOTH | HOHHBIX uHpopmail
UHQPACTPYKTYp | i, BHIBI, | TEXHOJOTH | HOHHBIX
BI Ha3HA4YeHH | U, BUIBI, | TEXHOJOTH
UHPOPMAITMOHH | €, Ha3HAYEHW | H, BUIBI,
BIX TEXHOJIOTHH, | apXUTEKTy | €, Ha3HAYCHH
BUJIBI, Py, apXHUTEKTy | €,
Ha3HaYeHUE, METO/IBI Py, apXUTEKTY
ApXUTEKTYDY, pa3paboTK | METOJbI Py,
METO/bI U U | pa3pabOTK | METOJIbI
pa3paboTKu 1 aIMUHUCT | U U | pa3paboTk
aJIMUHUCTPUPOB | PUPOBAHM | QAMUHUCT | U U
OIIK-6 | OIIK-6.1 aHus s PUpPOBAaHU | aIMUHUCT
IPOTrpaMMHO- nporpamMm | s pUpOBaHU
anrmapaTHbIX HO- nporpamMm | s
KOMIIJIEKCOB amnmaparH | HO- porpamMm
o0BbeKTa BIX anmaparH | HO-
npodecCuoHa b | KOMILJIEKC | BIX anmapaTH
HOM OB KOMIUIEKC | BIX
NEeSTENbHOCTH. | OOBEKTa OB KOMILJIEKC
npodeccu | oObekTa OB
OHaIbHOM | mpodeccu | oOBbeKTa
NesATEIBLHO | OHAIBHOM | mpodeccu
CTH., HE | IeATeNbHO | OHAJIHHOMH
JIOTTyCKaeT | CTH., TeSTeTbHO
ook MOYXeET CTH.,
JOMTYCTUThH | OITyCKaeT
HECKOJIbKO | MHOTO
HerpyObIX | HErpyoObIX
OLIHOOK oMok
YMETh!
paszpabareiBath | Jlemonctp | Jlemonctp | Yactuuno | He
KOMITOHEHTBI upyer upyer JIEMOHCTp | chopMHp
anmnaparHo- yMeHHe yMEHHE upyer OBaHO
IporpaMMHOrO | pazpabaTsl | pa3pabaThl | yMeHHE yMEHHE
obecrieueHus BaTh BaTh paspabaTthsl | pa3pabat
CHCTEM KOMIIOHEH | KOMIIOHEH | BaTh BIBATh




00paboTkH Tl THI KOMIIOHEH | KOMIIOHEH
uHPOpPMALIMU M | alnapaTHo | ammapatHo | ThI THI
aBTOMATU3UPOBA | - - anmnapaTHO | anmapaTH
HHOT'O porpaMMm | mporpamm | - o-
MPOEKTUPOBAHU | HOTO HOTO MporpaMM | MpoOrpaMm
AL oOecrieyeH | oOecreyeH | HOro HOTO
Usl CHCTEM | U cHCTeM | obecrieueH | obecrieue
00paboTKku | 00pabOTKH | Ul CHUCTEM | HHS
undopmar | uapopmalr | 06paboTK | cUCTEM
701 U | uu u|u 00paboTk
aBTOMAaTU3 | aBTOMaTu3 | uHpopmal | u
UPOBAaHHO | UPOBAaHHO | UK u | uHpopma
ro ro aBTOMAaTU3 | IIUU u
NPOCKTUP | MPOEKTHP | UPOBAHHO | aBTOMATH
OBaHMSI., OBaHMsI., ro 3UpPOBAaHH
HE MOYXKET MPOEKTHP | OTO
JIOTIYCKaeT | IOMYyCTUTh | OBaHUSI., MIPOEKTHUP
omm0OoK HECKOJIBKO | JIOMyCKaeT | OBaHM.,
HerpyObIX | MHOTO JI0TTyCKae
OIIMO0K HETpyOBIX | T TpyOBIe
OIMO0K OIIMOKHU
3HATh:
3Haer Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIE | MHOTHE HEKOTOpBI | 3HAHUH
IPUHIMIIBI | OCHOBHBIE | € HIDKE
COCTaBJICH | MPUHIIMITBI | OCHOBHBIE | MUHHMAJ
ust COCTaBJIEH | MPUHILMIIBI | BHOTO
TEXHUYECK | sl COCTaBJICH | TpeOOBaH
oM TEeXHUYECK | us us,
TIPUHITATIBI JOKYMEHT | Oif TEXHUYECK | JIOITyCKae
COCTaBJICHUS alMM 1O | JOKYMEHT | Oif T TpyOble
TEXHUYIECKOU WCTIOJB30B | allMM MO | JOKYMEHT | OIINOKHU
JOKYMEHTAllUd | aHUIO U | UCTOJbB30B | allMM IO
o HACTPOWKE | aHUIO  H | HCIOJIb30B
UCIIOJIb30BAaHUIO | MPOTPaMM | HACTPOMKE | aHUIO U
Y HACTPOWKE HO- MpOTrpaMM | HACTPOMKe
OIIK-6.2 IIPOrpaMMHO- amnraparH | HO- [IporpaMm
anmapaTHbIX BIX ammaparH | HO-
KOMIIJIEKCOB KOMILIEKC | BIX anmapaTH
00paboTku OB KOMIUIEKC | BIX
uHpopManuu U | 00OpaboOTKHU | OB KOMILIEKC
aBTOMaTu3upoBa | uHpopmall | 06paboTKH | OB
HHOT'O un u | uHdopmarr | 06paboTk
NPOCKTHUPOBAHN | aBTOMATU3 | UU u|u
A1 UpPOBAaHHO | aBTOMAaTH3 | HH(poOpMaIl
ro UPOBAaHHO | U u
MPOEKTHP | IO aBTOMAaTH3
OBaHMSI., MPOEKTUDP | UPOBAHHO
HE OBaHUSL., ro
JIOTIYCKaeT | MOXKET MIPOEKTHUP
ook JIOIYCTUTh | OBaHUS.,
HECKOJIBKO | JIOMYCKaeT




HErpyOBIX | MHOTO
ommnodoK HETpyOBIX
OIIMOO0K
YMETb:
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIeMOHCTp | chopmup
yMeHHe yMEHHE upyer OBaHO
aHAM3UPO | AHATU3UPO | YMEHUE yYMEHHE
BaTh BaTh aHAJIM3HUPO | AaHAITUZUP
TEXHUYECK | TEXHUYECK | BaTh OBaTh
oe oe TEXHUYECK | TEXHHYEC
3aJaHue, | 3a/aHHe, oe Koe
aHaIM3MpOBaTh | pa3pabathl | pa3pabatel | 3aAaHue, | 3aJaHHE,
TEXHHYECKOE BaTh U | BaTh u | pazpabatsl | pa3padar
3aJaHue, ONTHMHU3U | ONTHUMU3H | BaTh U | bIBaTh U
pa3pabaTeiBaTh | pOBaTh poBathb ONTUMU3U | ONITUMH3H
u nporpamm | MporpaMM | poBath poBathb
ONTHMH3UPOBAT | HBIM KOJ | HBIH KO | MporpamMM | Iporpamm
b IPOTPAMMHBIN | JIsI TUISE HBIi  KOJ | HBI  KOJ
KOJI JIIst pelICHUs | pelIeHHs | s TUTST
pelieHus 3aaa4 | 3aga4 3a1au pelieHus | pelieHus
00paboTku 00paboTku | 06padoTKU | 33724 3a/1a4
uHpopmanuu u | uHbopmar | uapopMmall | 06padboTKk | 0OpaboTK
ABTOMATU3HUPOBA | U1 U | uu u|u u
HHOTO aBTOMaTu3 | aBTomMatu3 | uHpopman | nuapopma
MPOSKTHPOBAHH | UPOBAHHO | HPOBAHHO | MU U | IUu u
a. ro ro aBTOMAaTU3 | aBTOMAaTH
MPOEKTUDP | MPOCKTHP | HPOBAHHO | 3UPOBAHH
OBaHMSI., OBaHMsI., ro oro
HE MOXKET MIPOEKTUD | TIPOSKTHUP
JIOTYCKaeT | JOMYyCTHTh | OBaHUSI., OBaHMAL.,
OIMOO0K HECKOJIBKO | JOMYyCKaeT | AOIMycKae
HErpyOBbIX | MHOTO T TpyOble
OIMO0K HerpyObIX | OmMOKH
onOoK
3HATh:
METOJIbI U 3HaeT Bce | 3HaeT 3HaeT YpoBeHb
WHCTPYMEHTAJIb | OCHOBHBIC | MHOTHE HEKOTOPHI | 3HAHHIA
HBIE CpPEJICTBA METOIbI OCHOBHBIE | € HUXKE
CUCTEM u METOJIbI W | OCHOBHBIC | MHHHUMAJ
UCKYCCTBEHHOTO | MHCTPyME | MHCTpPYME€ | METOABI H | BHOTO
WHTEJIJICKTA, HTQJIbHBIC | HTAJIBbHBIE | HHCTPYME | TpeOoBaH
KPUTEPUU UX CpeICTBa | CpPEelCTBA | HTAJbHBIE | WS,

ITK-1 IK-1.2 BBIOOpA 1 CUCTEM CUCTEM CpeICTBa | JOITyCKae
METO/TBI HCKYCCTBE | HCKYCCTBE | CHCTEM T TpyOBIe
KOMIUIEKCHPOBA | HHOTO HHOTO HCKYCCTBE | OIIMOKH
HUS B paMKax WHTEJUIEKT | UHTEJUIEKT | HHOTO
CO3/aHUA a, a, MHTEJJIEKT
WHTETPUPOBAHH | KPUTEPUU | KPUTEpPHH | a,

BIX THOPUIHBIX | UX BBIOOpA | UX BHIOOpA | KPUTEPUU
WHTEIJICKTYallbH | U U METOABl | X BeIOOpa
BIX CUCTEM METOIbI KOMIUIEKC | U METOJbl




pa3IM4HOTO B pPaMKax | APOBAHUA | KOMILIEKC
Ha3HAa4YeHU CO3JaHUS | B paMKax | UpOBaHHUSA
b UHTETPUPO | CO3LAHMS | B paMKax
BaHHBIX UHTETPUPO | CO3JaHUS
rUOpUIHBI | BaHHBIX UHTETPUPO
X rUOpUIHBI | BaHHBIX
UHTEIJIEKT | X TUOPUIHBI
yallbHBIX | UHTEJUIEKT | X
CUCTEM YQJIBHBIX | MHTEJUIEKT
Pa3IUYHOr | CUCTEM YaJIbHBIX
0 Pa3IMYHOT | CUCTEM
Ha3HAYEHH | O pa3IMYHOT
A, HE | HA3HAYCHU | O
JIOTIYCKaeT | s, MOXKET | Ha3HA4Y€HU
omn0oK JIOIYCTUTSH | s,
HECKOJIBKO | JIOITYCKaeT
HEerpyObIX | MHOTO
OIIMO0K HerpyObIX
OIIMOO0K
YMETh:
Hemonctp | emonctp | Hactuuno | He
upyer upyer IEMOHCTp | chopMHp
yYMEHHE YMEHHE upyer OBaHO
BbIOUpaTh, | BEIOUpATh, | yMEHHE yMEHUue
OPUMEHST | IPUMEHST | BBIOMpPATh, | BHIOMPATH
b u|b U | IPpUMEHAT | ,
BbIOMATB,
MHTETPUPO | UHTETPUPO | b U | IPUMEHST
IPUMEHATE U
BaTh BaTh UHTETPUPO | b U
UHTETPUPOBAThH
METO/BI METOJIbl U | BaThb UHTETPUP
METO/IbI u
u MHCTpyME | METOJIbl U | OBaTh
UHCTPYMEHTAJIb
UHCTPYME | HTQJbHBIE | HUHCTPYME | METOJbI
HBIE  CpelCcTBa
HTaJbHbIE | CPEACTBA | HTAJbHBIE | U
cucTeM CpPEICTBA | CUCTEM CpPEICTBA | MHCTpyME
HCKYCCTBEHHOT'O P P Py
CUCTEM HCKYCCTBE | CUCTEM HTaJIbHbIE
MHTEJJIEKTA,
UCKYCCTBE | HHOTO UCKYCCTBE | CpElICTBa
KpUTEpUU  HX
HHOTO MHTEJJIEKT | HHOTO CUCTEM
BbIOOpa u
UHTEJUIEKT | a, UHTEJIEKT | UCKYCCTBE
METO/IbI
a, KpUTEepUu | a, HHOTO
KOMIUIEKCHPOBa
KpUTEPUU | UX BBIOOpA | KPUTEPUH | MHTEIJIEK
HUS B paMKax
WX BBIOOpA | © METOJHI | MX BhIOOpa | Ta,
CO3/1aHUS
u KOMIUIEKC | M METOABI | KpUTEPUU
MHTETPUPOBAaHH
METO/IbI UPOBaHUS | KOMIUIEKC | UX
BIX THOPHIHBIX
KOMIUIEKC | B paMKax | UpoBaHHs | BBIOOpa M
MHTEJJIEKTyaJIbH
HMpOBAaHUS | CO3JAaHUS | B paMKaxX | METOIbI
BIX CUCTEM
B paMKax | MHTEIpUpPO | CO3JaHUS | KOMIUIEKC
pa3IM4HOTO
CO3/1aHUS | BaHHBIX UHTETPUPO | UPOBAHUS
Ha3HAYCHUS
UHTETPUpPO | THOPUIHBI | BAHHBIX B pamKax
BAaHHBIX X TUOpUIHBI | CO3/1aHUS
THOpUIHBI | HHTEIUIEKT | X UHTETPUP
X YQJIBHBIX | MHTEJUIEKT | OBAaHHBIX
UHTEJIEKT | CUCTEM yalbHBIX | THOPHIHBI
YAJIBHBIX | Pa3JIU4HOr | CUCTEM X




0 0 Pa3IUYHOT | TyaJbHBIX
Ha3HAYEHH | HA3HAYCHU | O CHCTEM
o, HE| s, MOXET | Ha3HAYEHHU | Pa3IUIHO
JIOITyCKAeT | IOMYyCTUTH | 4, ro
OIIMO0K HECKOJIBKO | JIONyCKaeT | Ha3HaueH
HErpyOBIX | MHOTO us,
OIMOOoK HErpyOBIX | JIOIyCKae
om0k T TpyObIE
OIINOKHU
3HATh:
3Haer
MHOTHE
3Haer
OCHOBHBIE
3HaeT Bce HEKOTOpbIE
KJIACCHI
OCHOBHBIC OCHOBHBIE | YPOBEHb
METOJIOB U .
KJIaCChI KJIACChI 3HAHUU
AIITOPUTM
METONOB | | ' METO/IOB U | HUXKE
KJIACChl METOJIOB | aJITOPUTM QITOPUTMO | MUHUMAJ
MAaIIHHHO
U aNrOpUTMOB | OB ro B BHOTO
MAaIIMHHOTO MAaIIMHHO MAaIIMHHOT | TpeboBaH
00yueHwusl,
00yueHus ro 0 s,
MOKET
o0yueHus, o0y4eHwus, | IoIycKae
JOITYyCTUT
HE L JOTyCKaeT | T TrpyoObie
JTOTTyCKae MHOTO OINOKH
HECKOJIbK
T OLIUOOK o HErpyObIX
01115 () 3
HerpyObIX
OLIMOOK
METh:
MK-3 | IK-3.1 Y
Hemonctp | YacTuaHo He
E€MOHCTp | UpyeT eMOHC
JI/:I[ er P ﬁ};HHe II/[I er i chopmmp
by Y py OBaHO
yMEHHE CTaBHUTh yMEHHUE
yMEHHUE
CTaBUTH 3aJjaud M| CTaBUTh
CTaBUTH
3a/1aud ¥ | pa3pabartel | 3a7a4d U B
pa3pabar | BaTb pa3pabar
CTaBUTh 3ajauu
BIBaTh HOBBIC BIBaTh
U pa3pabaTbIiBaTh "
HOBBIE METOJIbI ¥ | HOBBIE
HOBBIE METOJIbI U paszpabar
METOJIBI ¥ | aJITOPHUTM | METOJIBI H
AITOPUTMBI BIBATh
QITOPUTM | BI QITOPUTM
MAaIIMHHOTO HOBEIC
Bl MAaIIHHHOT | Bl
00yueHus METOIbI U
MaliuHHO | O MAaIIMHHO
AITOPUTM
ro 00yueHwus, | To o
00y4YeHHs, | MOKET o0yueHus,
MAaIIHHHO
HE JIONYCTHTE | JIOTyCKae |
JIONyCcKae | HECKOJIBKO | T ~ MHOTO
o0yueHus,
T OIIMOOK | HErpyObIX | HErpyOBIX
JIoIycKae
OmmOO0K OIMO0K ~
3HATh:
KJIacCBI METOOOB | 3HaeT Bce | 3HaeT 3HaeT YpoBeHb
[1K-5 IIK-5.1 U QJITOPUTMOB OCHOBHBIE | MHOTHE HEKOTOPHI | 3HAHUU
MAaIIMHHOTO KJIACChl OCHOBHBIE | € HUKE
o0yueHHsL. METOJIOB U | KJIacChl OCHOBHBIC | MHHHMAJ




QITOPUTM | METOJIOB U | KJIACCHI BHOTO
OB QITOPUTM | METOJIOB U | TpeOOBaH
MAaIIUHHOT | OB QITOPUTM | U,
0 MaIIMHHOT | OB JIOITyCKae
oOydeHus. | o MAIIUHHOT | T TpyOBbIe
, He | oOydeHus. | o OIIMOKHU
JIOTIyCKaeT |,  MOXeT | o0yueHus.
ook JOIyCTUTH |
HECKOJIBKO | JTOIyCKaeT
HETpyOBIX | MHOTO
OIMOO0K HErpyObIX
ommnoOOoK
YMETh:
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIeMOHCTp | chopmup
yMCHHE YMCHHE upyer OBaHO
CTaBHUTH CTaBUTH yMEHHE yMEHHE
3aMa4il | | 3aJ1a4¥ ¥ | CTaBUTh CTaBHTH
pa3pabathl | pa3pabatsl | 3a1a4u 3alaun U
BaTh BaTh pa3pabar
CTaBUTH 337291
HOBBIE HOBBIE u BIBaTh
1 METO/TBI METOJIbI U | pa3pabaThl | HOBBIC
paspadaThisare: u ITOPUTM | BaTh METOJIbI U
HOBBIE METOIbI
QITOPUTM | BI HOBBIC AITOPUTM
Y JITOPHTMBI
MALTHHHONO bl MAIIMHHOT | METOIbI BI
MAaIIMHHOT | O " MAaIIHHHO
0o0y4eHwus.
0 o0yueHHsl. | aIrOpUTM | IO
oOy4eHus. |, MOXET | bl oOy4eHus.
, HE | JOMYyCTUTh | MAIIMHHOT | ,
JIOITYCKaeT | HEeCKOJIBKO | O JoIycKae
ook HEerpyObIx | oOyueHus. | T TpyOble
OIMO0K , OIHUOKHU
JIOMYCKaeT
3HATH:
3HaeT Bce | 3HaeT 3Haer YpoBeHb
OCHOBHBIC | MHOTHE HEKOTOPHI | 3HAHHIA
METOIbI OCHOBHBIE | € HUXKE
u METOJIbI W | OCHOBHBIC | MHHHUMAJ
KpUTEpUU | KPUTEPUU | METOJBI BHOTO
METOJTbI U OIICHKHU OIICHKH " TpeOoBaH
KpUTECPUHU KauecTBa | KauecTBa | KPUTEpPHH | U,
OILICHKH MoJeIen MoJieJIer OIICHKU JOITyCKae
I1K-5.2 KauecTBa MalIMHHOT | MAITUHHOT | KauecTBa | T TpyOble
MoJieJIer 0 0 MoJieJIenl OILINOKH
MAaIIHHHOTO oOydeHus. | 0Oy4eHHs. | MAITUHHOT
0o0y4eHusl. , HEe |, MOXET | O
JIOTIYCKaeT | OMYCTUTh | O0yUYeHUSI.
OIIMOOK HECKOIBKO | ,
HErpyOBIX | JOIycKaer
OImnoO0K MHOTO
HerpyObIX

YMETh:




Hemonctp | Jlemonctp | Yactuuno | He
upyer upyer JIeMOHCTp | chopmup
yMEHHUE YMEHHUE upyer OBaHO
OTIPECIIAT | OMPEICIAT | YMCHHE yYMEHHE
b b OTIPENEIIAT | ONpEeIis
KpUTEpUU | KpUTEPUU | b Th
U U METPUKH | KDUTEPHU | KPUTCPHU
METPHUKU | OIICHKHU U METPHKH | U
OTIpENeNsITh
OLICHKH pe3yabTaT | OICHKH METPUKHU
KPUTECPUU U
pe3ynbpTar | oB pe3yJIbTaT | OIEHKHU
METPUKHU
OB MOJICIIUPO | OB pe3yabTar
OIICHKH
MOJICTTUPO | BaHHS TIPHU | MOJCIUPO | OB
pe3yIbTaToB
BaHMsSI TIPU | IOCTPOCH | BaHUS TIPU | MOJEIUPO
MOJICTTHPOBAHHSI
.. IIOCTPOCH | MU CHCTEM | IOCTPOCH | BaHUSA
p UM CHUCTEM | UCKYCCTBE | MU CHUCTEM | IIpU
MOCTPOCHUU
UCKYCCTBE | HHOTO UCKYCCTBE | IMOCTPOCH
CUCTEM
HHOT'O UHTEJUICKT | HHOT'O uu
HCKYCCTBEHHOTO
WHTEIICKT | a B | MHTEJUICKT | CUCTEM
UHTEJUIEKTA B
. a B | Uccienye | a HCKYCCTBE
UCCIIeTyeMOM .
ucciienye | Mot HHOTO
obacTu. .
MO obnactu., | B HHTEJICK
objacTu., | MOXET uccienye | ta B
HE JIOITYCTHTh | MOM HCCIIeye
JIOMyCKaeT | HeCKOJBKO | 00JacTu., | MOW
OIIMO0K HEerpyObIX | Jomyckaer | o0Ojactw.,
OIMOO0K MHOTO JOTTycKae
HerpyObIx | T TpyObie
(01117 (0) OIHUOKH
3HATh:
3Haer Bce | 3Haer 3Haer VYpoBeHb
OCHOBHBIE | MHOTHE HEKOTOPHI | 3HAHMIA
YHUQPUITIP | OCHOBHEBIE | € HUXKE
OBaHHbBIC U | YHU(DHUIMP | OCHOBHBIE | MUHHUMAJ
OOHOBJISIC | OBaHHBIC U | YHUDHUIUP | BHOTO
YHUPUIUPOBAH ysupuIyp
it 1 MbIE OoOHOBJIsIE | OBaHHBIE U | TpeOOBaH
METOMOJIO | MEIE OOHOBJIIEC | WA,
O0OHOBIIsSIEMbIE
THH METOJIONIO | MBIE JIOTTyCKae
METOIOJIOTUHI
OIMCAHUS, | THH METOJIONI0 | T TpyOBIe
OTIMCAHHS,
c6opa i cobopa U | ommcaHHs, | TUH OIIMOKHU
a3MeTku | coopa | | omHcCaHUs
[K-5.3 pa3sMeTKu p P ’
TaHHBIX, a | pa3MeTku | cOopa
JTAHHBIX, &
TaKKe JAHHBIX, a
TaKKe
MEXaHH3M | TaKxKe u
MEXaHU3MBI
Bl MEXaHH3M | pa3MEeTKH
KOHTPOJIA 32
KOHTpPOJIA | BI JaHHBIX, a
coOroIeHIEeM
3a KOHTPOJIA | TaKkxKe
YKa3aHHBIX
. coOnrofeH | 3a MEXaHU3M
METOJIOJIOTHH.
HeM COOIIOIEH | BI
yKa3aHHbBI | UeM KOHTPOJIS
X yKa3zaHHBI | 3a
METOJIONIO | X coOroIcH
THi., HE | METOJIOJIO | MeM




JIOMyCKAeT | THil., METOI0JIO0
OIINOOK MOKET TUM.,
JOMYCTUTD | TOITYCKAaeT
HECKOJIBKO | MHOTO
HErpyOBIX | HErpyObIX
OIMOO0K omOoK
YMETh:
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIeMOHCTp | chopmup
yMCHHE YMCHHE upyer OBaHO
paspabatsl | pa3pabarbl | yMeHUE yMEHHE
BaTh BaTh pa3pabatsl | pazpabdar
yHUGUIMD | yHUDULIUD | BaTbh bIBaTh
OBAHHBIC U | OBaHHBIC U | YHUPUIHUD | YHUDUITU
oOHOBIIsIE | OOHOBJISiC | OBaHHBIC U | POBaHHBIE
pa3pabaTeiBaTh | MbIE MBIC OOHOBIISIE | U
YHUGUIIMPOBAH | METOAOJIO | METOAOJO | MbIe OOHOBJISIE
HBIC U THH THH METOJIONIO | MBIC
0OHOBIIIEMBIE ONMCAHUs, | OMHCAHUS, | THH METO/I0JIO
METO0JIOTUI cobopa u |cOopa W | OmHCaHWS, | TUU
OTHMCaHUA, pa3MeTKu | pa3MeTku | cOopa OTHCaHUS,
coopa u JaHHBIX, a | JAHHBIX, a coopa w
pa3MeTKu TaK¥Ke TaKxKe u pa3MeTKu
JAHHBIX, a MEXaHU3M | MEXaHHW3M | pa3METKH | JIaHHBIX, a
TaKKe bl BI JAHHBIX, a | TaKXKe
MEXaHU3MBI KOHTPOJISI | KOHTPOJISI | TaKXKe MEXaHHU3M
KOHTPOJIA 32 3a 3a MEXaHU3M | Bl
coOII0ICHHEM coOnrofieH | cOOM0eH | bl KOHTPOJISA
YKa3aHHBIX uemM uemM KOHTpOJIA | 3a
METOJIOJIOTHH. yKa3aHHbl | yKa3aHHBI | 3a coOroieH
X X COONIOIEH | ueM
METOJI0JIO | METO/A0JIO | HEM YKa3aHHBI
Tuii., HE | I'yil., YKa3aHHBl | X
JIOITYCKAeT | MOXKET X METO/I0JI0
OIMO0K JOTYCTUTh | METO/IONO | TWH.,
HECKOJIBKO | THIA., JIOTTyCKae
HErpyOBIX | JOMyCKaeT | T rpyOble
ommOOoK MHOI'0O OIMOKHN
3HATH:
OCHOBHBIE 3naer Bce | 3HaeT 3Haer YpoBeHb
KOHIICTIIIMA W | OCHOBHBIC | MHOTHE HEKOTOPHI | 3HAHHIA
METO/TBI OCHOBHBIC | OCHOBHBIE | € HUXKE
CUCTEMHOTO KOHIICTIIM | OCHOBHBIE | OCHOBHbBIE | MHHHMAI
aHanmMsa u U | KOHIIETIIH | OCHOBHBIE | BHOI'O
OIIK- OITK-10.1 (KOMIIO3ULIUA U | METOJBI 51 U | KOHLIENIIX | TpeOoBaH
10 ' JEKOMIIO3ULMSI, | CUCTEMHOT | METOZBI " U | us,
abcTparupoBaHH | O aHaJM3a | CACTEMHOI | METObI J0TTyCcKae
e U | (KOMIO3M | O aHauu3a | CHCTEMHOr | T TpyObIe
KOHKpETH3aIus, | U u | (KOMIIO3U | O aHaju3a | OmHOKHU
CTPYKTYpUpPOBa | IEKOMIIO3 | LK u | (komMno3u
HHUE, uius, JCKOMIT03 | LU u
QITOPUTMHU3ALM | abcTparup | Muus, JIEKOMII03




LU Ip.) OBaHWE U | aOcTparup | Wims,
KOHKPETH3 | OBaHME H | abcTparup
armys, KOHKPETH3 | OBaHHE U
CTPYKTYpH | aIfus, KOHKPETH3
pOBaHUWE, | CTPYKTYpH | amus,
QITOPUTM | pOBaHHUE, | CTPYKTYypHU
W3alysl | | QITOPUTM | POBaHHE,
Ip.), HE | M3alusi U | AJITOPUTM
JoIycKaer | mp.), u3aims "
om0k MOKET ap.),
JOMYCTUTh | OITyCKaeT
HECKOJIBKO | MHOTO
HerpyObIX | HerpyObIxX
OIINO0K OLIMOOK
YMETh!
Hemonctp | Hemonctp | Yactuuno | He
upyer upyer JIEMOHCTP | chopMup
yMEHHE yMEHUE upyer OBaHO
dbopmynup | hbopmynup | ymMeHue yMEHHUE
OBaTh 0BaTh bopmynup | hopmynu
npoOjeMH | MpoOJIeMH | OBaTh poBaTh
yI0 VIO npoOJIeMH | TIPOOJIEMH
(GopMyIIUpOBaTh | CUTYaIMIO, | CUTYaIlUI0 | YIO VIO
poOIeMHYIO oTpenesar | , CUTYalluIO | CHUTYalHuIo
CHUTYaIIHIO, b LEJIU | ONpenesaT | , ,
OTIpEeNIeNsTh uccleioBa | b eI | ONpeAeTsaT | Onpeaes
Henu HUS U | UccenoBa | b Henu | b LeNu
WCCIIC/IOBAHHS U | KPUTEPUHU | HHS U | CcCTIeIoBa | MCCIIENIOB
KpUTEpUU  UX | UX KPUTEPUU | HUS U |aHud U
JOCTHOKEHUS JOCTIDKEH | UX KPUTEPUU | KpUTEPUN
usl, HE | IOCTHXKEH | MX ux
JIOMyCKaeT | s, MOXET | TOCTHXKEH | JTOCTHKEH
ook JIONYCTUTD | WU, usi,
HECKOJIBKO | JOMYyCKaeT | JA0mmycKae
HerpyObIX | MHOTO T TpyOble
OInO0K HErpyOBbIX | OMIHOKH
oOoK
OueHouHblE  MaTepuayibl  JJIsi  MOPOBEACHHUS  TEKYIIErO0  KOHTPOJS

YCIEBACMOCTH W IPOMEXKYTOYHOM aTTecTaliu TpHuBeacHb B IIpHiiokeHHH K
paboueil mporpamMme TUCHMIUIMHBL. [l0HbII KOMAIIEKm 3a0aHull U Mamepuaos,
He0OX00UMbIX OJis1 OYEeHUBAHUS Pe3YaAbmamos 00yYeHUsi N0 OUCYUNTIUHE, XPAHUMCSL
Ha Kageope-pazpabomuuxe 8 OYMANHCHOM U IJIEKMPOHHOM BUOe.

6. YueOHO-MeToqUuecKOe U MH(OPMAIIMOHHOE 0OecrieyeHne TUCHUILTUHbI

6.1. YueOHO-MeTOANYECKOE 00ecIeueHue

(OCHOBHAS JUTEPATYpPa




Bun uznanus Koz-s0
Ne LS Mecto Anpec IK3EMILII-
Haumeno- | (yueOHUK, I'on
n/ | ABTop(bI) U3JIaHus, AJIEKTPOHHOTO | pOB B OMO-
BaHUE yueOHoe U3JIaHUS
1| HocoBue, 1p.) U3/1aTeIbCTBO pecypca JTHOTEKE
dai KDY
MeTtoabl y4yeOHOe 1
aBTOMaTu3 | Imnocobue
baiimypa MafHL:/IIj{I/;{OF HeS: Hg T-r : https://e.lanb
1 yP POYPT- 1 2020 | ook.com/boo
toB U. P. 0 H1Y k/190871
00yueHus: NTMO
YuebHoe
rnocooue
yUCOHUK https://ibooks 1
Hnurennex M.: '
SIcHuIKH BUHOM. ru/reading.ph
2 | Ty aJbHbIC 2016
i JI. H. CHCTEMLL JlaGoparop p?
usl 3HAHUH productid=35
3518
JlonoJIHuTENIbHAS JIUTEPATYpa
Bun uznanus Kou-0
No AR Mecro Anpec AK3EMILIIS-
Haumeno- | (yueOHUK, I'on
n/ | ABTop(bl) W3/1aHMS, AJIEKTPOHHOTO | pOB B OMO-
BaHUE y4eOHOe W3JaHUS
1} Hocobite, p.) W3/1aTeIbCTBO pecypca JHOTEKE
e KDY
[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. UndopmanmoHHoe odecnieyenmne
6.2.1.D51eKTpOHHbBIE U UHTEPHET-PECYPChI
0
/ HanMeHOBaHME 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccblika
i
1 | Dnexmponno-6ubnuomeunas cucmema «Jlamoy https://e.lanbook.com/
2 | Dnexmponno-bubruomeunas cucmema «ib00KSs.ruy https://ibooks.ru/
3 | Dnexmpounno-6ubnuomeunas cucmema «HOOK.ruy https://www.book.ru/
4 | Duyurioneouu, cnosapu, CHpagoOYHUKU http://www.rubricon.com
5 | Hopman "Omxpeimoe obpazosanue” http://npoed.ru
6 | Eounoe okno docmyna k 06pazosamebHbiM pecypcam http://window.edu.ru
7 | Hayunas snekTpoHHas Oubinoreka http://elibrary.ru
8 | IlopTas HCKYCCTBEHHOT'O MHTEIJIEKTA http://www.aiportal.ru/
9 [Topran  wm3ydenuss 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/
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http://matlab.exponenta.ru
[fuzzylo
gic/book5/index.php

6.2.2 IlpodeccnoHaibHbIe 0a3bl TAHHBIX

Ne Pexum
HaunmenoBanue nmpoheccrnoHaIbHBIX
n/ Anpec J0CTyTa
I 0a3 1aHHBIX
1 Odpuyuanvuwiii unmepHem-nopmai npasosol http://pravo.gov.ru http://pravo.go
ungopmayuu V.ru
2 Cnpasounas npaeosas cucmema http://consultant.ru http://consulta
«Koncynomanm Ilocy nt.ru
3 Cnpasouno-npasosas cucmema http://garant.ru http://garant.r
no saxkonooamenvcmey P® u
6.2.3.MnbopMannoHHO-COPaBOYHBIE CHCTEMbI
Ne
o/ HanmenoBanue nHPOpPMALIMOHHO- Ampec Pexnum
0 CIIPABOYHBIX CHCTEM J0CTyTa
1 | Hayunas snekmponnas dubnuomexa http://elibrary.ru http://(?lljlbl’ary.
2 | Poccuiickas cocyoapcmeennas 6ubauomexa http://www.rsl.ru http://vlyl\JIVW.rSI
Meoicoynapoounas peghpepamuenas 6aza ) http://www.zb
3 OaHHbLx Hayunsix uzdanut ZDMATH http:/fwww.zbmath.org math.org
http://
Meoswcoynapoonas pegpepamusnas 6asza iR
< . . . . . .Springer.
4 OanHbix HayuHblx uzdanuu Springerlink P77 TNk springer.com | link SOI;]an er.C
. _ 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 | Hammerosanue nporpaMmroro (TMTIEeH3MOHHOE/CBOOOTHO | TOITBEPKIAFOIINX
n/m obecrnieyeHus H a AITBCPAIAIOLL
) JIOKYMEHTOB
1 Windows 7 | ITomp3oBaTenbeKast Ne2011.25486 ot
ITpodeccuonanphas (Pro) OIepalMOHHAs CUCTEMA 28.11.2011
HNHCTpyMeHT cozmanus | https://visualstudio.

Web npunoxenunit

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

3 | bpay3zep 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

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

a.org/
ru/firefox/new/

[Taker

ouCHBIX
npwiIoKeHU.OgqHuM U3

HepBpIX cral https://www.openof
HOJICPKUBATD HOBBIH | &
5 | OpenOffice OTKPBITHIH dopmar or /ru Jdownload/in
OpenDocument. de?< html
OdunmanbHO '
MOJICPIKUBACTCS 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-TEXHHYECKOe o0ecneuyeHue TUCIMTTHHbI

Bun yuebHoM
paboThI

HaumenoBanue crenuaibHBIX
HNOMEIMIEHNIN U TOMEIIEHUM IJIs1

CPC

OCHAILIEHHOCTH CIIEAAILHBIX
HOMEIIEHUN U NOMELIEHUN
mst CPC

JlexmoHHbIe
3aHITUSI

YyeOHast ayquTopus As
MPOBEICHUS 3aHATHI

JIEKIIMOHHOTO THMa B-
103

180 mocamoyHBIX MeCT, JOCKa
ayJIMTOpHAs, aKyCTHUYECKasi CUCTEMA,
MPOEKTOP, YCHIUTEIb-MHUKIICD IS
CUCTEeM TpPOMKOH CBSI3H, DJKpaH,
MUKpO(DOH, MUHUKOMITBIOTED,
MOHHUTOpP, TOJKIIOYEHHE K CETH
"UnTepHeT", MOCTYI B 3JIEKTPOHHYIO)
uH(GOPMaIMOHHO-00Pa30BaTEIHHYIO

cpeay

JIaGopatopHsbie
paboThI

VYuebnas maboparopust B-617

44 mnocamounsix Mecta (20 mo
HeHTpy - 24 1o Kpaw), JOocKa
yueHuueckasi, MoHOOJIok (10 mit.),
MOJIKITIOUeHue K ceTh «MHTepHeTY,
JOCTYT B ANEKTPOHHYIO
HH(OPMaIMOHHO-
00pa3oBaTeIbHYIO CPEY

JlaGoparopus B-619

46 mocamounsix Mect (24 1o
HeHTpy + 22 1o Kpaw), J0cKa
yueHuueckas; MoHOOIOK (12 mmit.),
MOJIKITIOUeHue K ceTh «HTepHeTY,
JOCTYTI B AIEKTPOHHYIO
UH(POPMALIMOHHO-
00pa30BaTeNbHYIO CPEIy

IIpaxkTruecku
€ 3aHATH

VYuebnas nmadoparopust B-617

44 mnocamounsix Mmecta (20 mo
HeHTpy - 24 1o Kpar), JOCKa
yueHnueckas, MoHOOIOoK (10 miT.),
NOJKJIFOUeHUE K cetu «HTepHeTY,
JOCTYI B AJICKTPOHHYIO




nH()OPMAITMOHHO-
00pa3oBaTeNbHYIO CpeIy

46 mnocamounbix Mect (24 1o
HeHTpy + 22 1o Kpaw), JocKa
yueHHuecKas; MOHOOOK (12 mit.),
JlaGopaTtopus B-619 noAKIoYeHue K cetn «MHTepHeTY,
JOCTYTI B ANEKTPOHHYIO
nHpOopMaImoHHO-
00pa3oBaTeIIbHYIO Cpeay

Crienuaan3upoBaHHas yaeOHast
MeOenb Ha 30 mocagouHbBIX MECT,

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

KommnbsrorepHslii kinacc
¢ BbixojioM B HTepHeT B-600a

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

KOMIIBIOTCPpHAA TCXHHUKA
C BO3MOXHOCTBIO BBIXOJa B

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

9KpaH, IporpaMMHOe 00ecrieyeHue

8. Oco0eHHOCTH OpraHu3amuu 00pa3oBaTEIbHON esITeJILHOCTH IS
JIUIL C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbS M MHBAJIU/I0B

Jluna ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSAMH 370poBbs (OB3) m wmHBaMmbI
MMEIOT BO3MOXKHOCTb OECIPEISITCTBEHHO MEpPEMEIIAaThCsl M3 OAHOr0 y4eOHO-
71ab0PaTOPHOTO KOpITyca B JPYroM, MOJHITHCS HA BCE ATaXH Y4eOHO-TaOOPATOPHBIX
KOPITyCOB, 3aHMMAThCsl B YYEOHBIX M HMHBIX MOMEUICHUSX C YYETOM OCOOEHHOCTEH
NCUXO(PU3MUECKOTO PA3BUTHSI M COCTOSHUS 310POBbSI.

Jna oOydenus nmun ¢ OB3 v MHBaIMAOB, UMEIOIIUX HAPYIIEHUS OMOPHO-
JBUTATEIBHOrO amnmnapara, 00ecredeHbl YCIOBUs OeCTIPEnsITCTBEHHOIO J0CTYIa BO
BCce yueOHble momenieHus. MHpopmaus o crnenuanbHbIX yCIOBUSX, CO3JaHHbBIX
st obyvaromuxcs ¢ OB3 u MHBanuaoB, pa3MellleHa Ha cailTe yHHBEpPCHUTETa
www//kgeu.ru. HMmeercss BO3MOKHOCTH  OKa3aHUS ~ TEXHUYECKOM  ITOMOIIN
ACCHUCTEHTOM, a TaKKe YCIYT CypIIONIEPEBOAYMKOB U TU(DIOCYPAOIEPEBOTUUKOB.

s aoanmayuu k eocnpusmuro auyamu ¢ OB3 u uneamuoamu c
HApYUWIeHHbIM CIIYXOM CHPABOYHO20, Y4eOHo20 Mmamepuana no OUCYUNIUHE
obecneuusaomcsi ciedyruue yciosusi:

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

- BHUMaHUe caabocaviuawe2o ooyuaruecocs npueiekaemcs neodazo2om
Jrcecmom (Ha naedo Kiaoemces pyKda, 0Cyuecmesiemcs Hepe3koe NoXJa10nsvleanue),

- pazeo8apusas ¢ 00YYaWUMCs, Neda2o2utiecKuil pabomuuK cMompum Ha
He20, 2080pUM 5CHO, KOPOMKUMU NPeOdloNHCeHUAMU, 00ecnedusdas 603MO*CHOCHIb
umeHusi no 2yoam.

Komnencayusa sampyonenuti peuego2o u unmemieKmyaibHo20 pa3eumus




CAAOOCTBIUAUUX 0OYUAIOUWUXCS NPOBOOUMCSL NYINEM.

- UCNONIBL308AHUSL CXEM, OUASPAMM, PUCYHKOS8, KOMNBLIOMEPHLIX Npe3eHmayuil
C 2UNePCCoHIKAMU, KOMMEHMUPYIOWUMU OMOeTbHble KOMNOHEHMbL U300PaAdCEeHUs.,

- pe2ylApHO20 NPUMEHEHUs. YAPAdICHeHUull Ha epaguueckoe Gvloelenue
CYUeCmBEeHHbIX NPUSHAKOB NPEOMEMO8 U AGNIeHU;

- obecneueHus 803MONCHOCMU OJisl 00y4arOWe20cs NOAYUUMb AOPECHYIO
KOHCYTbMAayuio No 31eKMpOoOHHOU noume no mepe HeooxooumMoCcmu.

s aoanmayuu x eocnpusmuto auyamu ¢ OB3 u umeanmuoamu c
HapyWeHUAMU 3PeHUsl CNPABOYHO20, Y4ebH020, NPOCEEMUMENbCKO20 Mamepuad,
npedyCMOMPEHHO20  00pA308aMENbHOL  NPOSPAMMOL ~ NO  6blOPAHHOMY
Hanpaegienuio n0020Mmo8KuU, 06ecnevusaromcs ciedyrouue yCcio8us.

- gedemcs adanmayus ouyuanbHozo cauma 6 cemu Mnmepnem c yuemom
0coObIX nompebHOCmell UHBANUO08 NO 3DPEHUI0, 00ecneuusaemcs Haiudue
KPYRHOWPUDMOBOU CNPABOUHOU UHGOpMAYUU O PACRUCAHUU YHeOHBIX 3AHAMULL,

- nedazocuueckuil pabomHuk, e2o0 cobeceOHuK (npu Heobxooumocmu),
npucymcmeyiowue Ha 3aHAmuu, npeocmasisiiomcss 00y4arouwumcs, npu 3mom
KAiCcOblll pa3 HA3bI8AeMCsl MOom, K KOMY nedazo2udeckutl pabomuux oopawaemcs;,

- Oelicmausl, Hcecmol, nepemewyeHusi NedazocutiecKko2o pabomuuKa Kopomiko
U SICHO KOMMEHMUPYIOMCSL,

- neuamuas uHgopmayus npedocmasasiemcs Kpynuoim wpugpmom (om 18
NYHKMOB), MOMAIbHO 038Y4UBAEMC S,

- obecneyugaemcs He0OX0OUMBLU YPOBEHb OCBEUJEHHOCU NOMEWeHUL,

- npedoCmasnAaemcs 603MONCHOCHb UCNOIb3068AMb KOMNbIOMEPLL 80 8PEMS
3auamuil U Npaso 3anucu  00BACHeHUU Ha OUKMO@oH (no  JHcenaHuro
00Yuaromuxcs).

Dopma nposedenuss mekyujeu U NPOMeNCYMOuHoU ammecmayuu  Ojisl
ooyuarowuxcs ¢ OB3 u unsanuoos onpeoensiemcs nedazo2uieckum pabomHuKom 8
coomeemcmeuu ¢ y4eouvim nianom. Ilpu neobxooumocmu oobyuarowemycs ¢ OB3,
UHBANUOY C YYEMOM UX UHOUBUOYATILHBIX NCUXOPUIUYECKUX 0cobeHHOCcmell 0aemcs
B03MONCHOCb NPOUMU NPOMEICYMOYHYIO AMMeCmayuio yCmHo, NUCbMEHHO Hd
boymaze, NUCbMEHHO HA KOMnvlomepe, 8 (opme mecmupo8anus u m.n., AuU6o
npeodocmasisemcs OONOJHUMmMe bHoe 8peMsi 0l N0020MOBKU Omeemd.

9. OueHoYHbIe MATEPHAJIBI

3agaHus MO0 KOHTPOJIbHO-OLIEHOYHBIM MEPONPHUITUSAM B paMKax TEKYILUEH U
MIPOMEKYTOUHOM aTTECTaluu JOJDKHBI 00€CleunBaTh OCBOCHHE U JOCTH)KEHHE
pe3yJabTaToB 00y4eHUs! (MHAUKATOPOB) M MPEAMETHOTO COJCPKAHUS JTUCIUILTAHBI
Ha COOTBETCTBYIOILIEM YPOBHE.

9.1 KontpoabHas padota

IIpumepHasi TeMaTHKA KOHTPOJIBHBIX PAOOT:



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

Koumponvnas paboma Ne2 (3 cemecmp):
YpoBHU aBTOMaTH3AIMH MAIIMHHOTO O0yYeHUSI.

IIpumepHbIe 3aJaHUA B COCTaBE KOHTPOJIBHBIX PabOT:

- Kakas koMmana ucnosn3yercs Juisg ycranoBku Docker B Linux.

+ Kakoe nporpammHoe ob6ecrieueHre UCIoab3yeTcs JJIs 3aIycka KOHTEHHEPOB
nokep B Windows.

- Kakoe mporpammHoe o0ecriedeHre UCIoib3yeTcs IS 3aIyCKa KOHTEHHEPOB
nokep B MacOS.

- Yto Takoe oopa3 Docker?

- Kakwue cymecTByIOT OTKpBITBIE pero3uTopun oopasosa Docker?

- Kakas komanga Docker ucnosbs3yeTcst 1)1 oMcKa JJOCTYITHBIX 00pa3oB?

- Kakas komanga Docker ncrone3yercs i 3amycka oopasa uz Docker Hub?

- Kakas xomanma Docker mcnomnb3yercs st 3arpy3ku oOpasza u3 Docker
Hub?

- Kakass xomanma Docker ucmosp3yercs juis MpocMOTpa 3aIlyIICHHBIX Ha
KOMIIBIOTEPE KOHTEMHEPOB?

- Kakas xomanma Docker ucmosb3yercss ajisi MpOCMOTpa 3amyIICHHBIX Ha
KOMIIbIOTEPE KOHTEITHEPOB?

- Kakas komanma Docker ucnonb3yercst a1 3amycka KoHTelHepa?

- Kakas komanaa Docker ucrnosb3yeTcst 111 OCTaHOBKH KOHTEIHepa?

- Kakas komanma Docker ucrnonb3yercs a1 yaaieHus: Kontelnepa?

- Yposenb MLOps O B mMomenu aBTOMaTH3alMK MAaITUHHOTO OOYUYEHUS
Google.

- Ypoenb MLOps 1 B mMomenu aBTOMAaTH3alMK MAaITUHHOTO OOYUYEHUS
Google.

- Yposenr MLOps 2 B mMomenu aBTOMaTH3allil MAaITUHHOTO OOYy4YeHUS
Google.

- CI/CD B mojaenu aBTOMaTH3aIiu MaimHHOTO 00yueHus Google.

+ [TakinaitHpl MAaIIMHHOTO O0YYEeHUS B B MOJISTIM aBTOMATHU3aIlMd MAIIMHHOTO

obyuenus Google.

9.2 lomamuss pa6ora

I[IpumepHas TeMaTHKA TOMAITHUX padoT:



Homawmnsisi paboma Nel (2 cemecmp):

Hactpoiika CI/CD mis npritoskeHus MammHHOTo 00y4eHus 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):

Co3znanve aBTOMAaTU3UPOBAHHOTO MaTUIaiiHa MAIIIMHHOTO O0y4YeHHUs.
Homawmnsisi paboma Ne5 (3 cemecmp):

Hactpoiika MOHUTOpUHTa NaiIIaiiHa MAIIMHHOTO 00yYEeHUSI.

IIpuMepHbIe 3aJaHUs B COCTaBe JJOMAIIIHUX PadoT:

- Hactpoiite nactpymentsl CI/CD mis mpuitoskeHHsT MAIlIMHHOTO OOydYeHUS
GitHub ¢ momompro GitHub Actions. Ilocie BBINIOJHEHUS KOMMHT B
PEMO3UTOPHUIA, JOJIKHBI 3aITyCKATHCS TECTHI U MPU YCIEIIHOM MPOXOKICHUN
TECTOB MPWIOKEHUE JOHKHO Pa3BepTHIBATHCA Ha O0JauHyI0 IUaTGopmy
Heroku aBTomMaTHuecKHu.

- Cosnaiite koHTeliHep ¢ Docker, kotopsiii Oyaet comepkats APl s kakoii-
a1M00 MOJENH MAIIMHHOTO 00y4YeHus. BplT0o)KUTE KOHTEMHED B PEMIO3UTOPHIA
GitHub. HanummTe MTOKYMEHTAIlMIO K PEMO3UTOPHIO 10 YCTAaHOBKE
KOHTEIHEepa 1 UCTI0JIb30BAHUIO MPUITOKEHUS.

- B xmacrepe Kubernetes passepuuth kouteitHep Docker ¢ mpuioskeHuem
MalIMHHOTO 00yueHus. JlomyckaeTcs MCIOJb30BaTh KOHTEWHEP, KOTOPHIN
BbI CO3JaJIM B IIPEABIAYLIEM JOMAIIIHEM 33JaHUH.

- Co3naliTe aBTOMATH3UPOBAHHBIN TAWIUIaMH I OOyYEHUS MOJENH
MalIMHHOTO O0YyYEeHUs IO BaiieMy BbIOOpY. PekoMeHmyeTcs: Ucronbp30BaTh
OMH U3 CIEOYIIHNX HWHCTPYMEHTOB aBTOMAaTH3allMd  MAIIHMHHOTO
OOy4eHHUS:

1. Kubeflow — https://www.kubeflow.org/
2. MLFlow — https://mlflow.org/
3. TensorFlow Extended — https://mlflow.org/

- Hactpoiite MOHUTOpUHT PabOTHI MOJIEIHM MAIIMHHOTO OOYYEHUsS HA OCHOBE
ManruiaiHa, CO3JAaHHOTO Ha  OpeaplaymeM Jrtamne. PekomeHnayercs
UCIONB30BaTh  CIEAyIolee mporpamMmHoe  obOecreuenue:  Graphana,
Prometheus.

9.3 3auer (ycTHbIe /MECbMEHHBbIE OTBETHI HA BONPOCHI)

Cnucok npumepHvlx 60npocos 0Jisl 3a4ema.
1. Amromaruzanus axMuHUCTpUpoBaHus DevOps.
2. Ionxox Infrastructure as Code.
3. JKu3HEHHBIH UK TPUTI0KEHUN MAIITMHHOTO 00y YCHHSI.
4. Amtomaru3zanus MamuHHOTO 00yueHus MLOps.


http://www.kubeflow.org/

Monaens MLOps ot Google. Yposau aBromaruzarmu MLOpS.

Continuous Integration u Continuous Delivery (CI/CD).

7. Nucrpymentsl CI/CD nmns aBromMaTHyecKoe pa3BEPTHIBAHUS TPUIIOKCHUN
MaIlIMHHOTO OOy4YEeHUSI.

8. Texnonorust koHTelHHepoB. [IpenmyiiecTBa 1 HEAOCTATKH.

9. Komnreitneps: Docker.

10.CeteBoe B3auMmoieiicTBre KOHTeitHEpOB B DOCKer.

11.06ecneuenne nHpopMaroHHOU 6e3omacHocTy B Docker.

12.Co31anue KOHTEHHEPOR C MPHIIOKESHUSIMUA MAlTHHHOTO 00yueHwus B Docker.

13.Wcnons3oBanue Docker B pasauuHbIX omepaiuoHHBIX cucteMax (Linux,
Windows, MacQOS).

14.06pa3s1 Docker B Docker Hub.

15.11enTpnl 0OPaOOTKM TaAHHBIX.

16.0061auHbIe BHIYUCIICHHUS.

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

18.MHCTpyMEHTHI aBTOMATH3AIMHY yIIpaBiIeHUs kiactepamu: Ansible.

19.MHCTpyMEHTHI aBTOMATU3AIINY YIIPaBIICHHs Kitactepamu: Terraform.

20.06ecneuenne nHGOPMAITMOHHOM OE30MMACHOCTH B KJIacTepe.

21.Pa3BepThiBaHNE KOHTEHHEPOB B KIACTEPHON KOHPHUTYpATTHH.

o u

9.4 Dk3aMeH (yCTHBIE /TTMCHMEHHBIEC OTBETHI Ha BOTIPOCHI)

Cnucoxk npumepHvix 60NPoCo8 OJisl IK3AMEHA
~ TexHoJIorus ynpaBJiieHUsI KOHTEHHEPAaMU B KJ1aCTepe.
- HCTpYyMEHTHI yripaBiieHus KOHTelHepamu: Kubernetes.
- HCTpYMeHTHI yripaBiieHus konTenepamu: Docker Swarm.

~ABTOMATH3alUsl pa3BEepThHIBAHUS W  yIOpaBIEHUS KOHTEWHEpamMu B
Kubernetes.

- Ob6ecneuenue nnhopmaimonHoi 6ezomacuoct B Kubernetes.

- Peanusanus OpUIOKEHUM MHUKPOCEPBUCHOM apXUTEKTYpbl C IIOMOILBIO
KOHTelHepoB B kiactepe Kubernetes.

~ ABTOMaTu3aIus rnpoiecca 00y4eHust MoJiesiel HCKYCCTBEHHOTO MHTEIIEKTA.

+-VIHCTpyMEHTBI ~ aBTOMATHM3alMU: CO3JAaHUE IMAUNIUIAMHOB  MAILIMHHOTO
oOy4eHusl.

-Wcnonp3oBanue CI/CD coBmMecTHO ¢ maimiaitHaMyu MalllIMHHOTO O0YYCHHS.

-Nudpactpykrypa CI/CD na miardpopme GitHub.

~ ABTOMaTU4Y€CKOE pa3BEPTHIBAHMS TMPWIOKEHUN MAIIMHHOTO OOydeHHUs Ha
o0aunbie 1atdopmel ¢ momornsio CI/CD.

~ MoHUTOpPUHT pabOTHI NPpUIOKEHUH. MOHUTOPUHT KJ1acTepa.

- MHCcTpymMenTs MOHUTOpHHTA: Graphana.

- HCTpyMeHTh MOHHTOpHHTA: Prometheus.

~ MoOHUTOpPUHT KauecTBa pabOThI MO/IENICH MAIIIMHHOTO 00y YEeHMS.

~ ABTOMaTH3a1Ms padOThI MAHTUIAHOB MATMHHOTO 00y YEeHHUS.



- MHCTpYMEHTHI aBTOMaTH3aIMK MammHHOTO 00yuenus: Kubeflow.
- MHCTpYMEHTBI aBTOMATH3allui MammHHOTO 00y4enusi: MLFlow

~HCTpyMEHTBI ~ aBTOMATH3allMd  MAIIMHHOrO  oOydueHus: TensorFlow
Extended.
- IlocTpoenune nHGpacTpyKTYphl MAITMHHOTO O0YYEHUS.



CTpyKTypa IUCUMILJIMHBI 110 32049HOM opMe 00yUeHust

. Bcero Cemectp

Bun yuebHol paboTbl 4ACOB 5
OBLIASA TPYJOEMKOCTDb JUCHUIITINHBI 216 216
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA 20 20
C ITIPEIIOJABATEJIEM, B TOM 4mncIie:
Jlexuu (Jlek) 12 12
[Mpaktuueckue (cemunapckue) 3austus (I1p) 8 8
Koncynbranuun
KonTtpons camocToaTenbHOM paboThl 1 MHAS
koHTakTHas padora (KCP)
KonrakTHble yachl Bo Bpems artectaiun (KI1A)
CAMOCTOSTEJIBHAA PABOTA 196 196
OBYYAIOHIEI'OCHA
[ToaroroBka K MPOMEKYTOUHOM aTTeCTAlUU B
dopme:
®OPMA I[TPOMEXYTOYHON ATTECTALIUU

. Ok Ok

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




MMHUCTEPCTBO HAVKM 1 BBICIIEI'O OBPABOBAHU ST POCCUMCKOM ®EIEPALIMNA
DeepanabHoe ToCy1apCTBEHHOE OI0/IZKETHOE 00pPa30BaTeIbHOE YUpeKIeHHe

BbICIIIEr0 00Pa30BaHUA
KI'DYy «KA3BAHCKHUUTOCYJAPCTBEHHBIA DPHEPTETUYECKU YHUBEPCUTET»
(®TBOY BO «KI'DVY»)

O EHOYHBIE MATEPHAJIBI
JJIS1 IPOBEACHHS TEKYLIEero KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTeCTALUN
CTYJEHTOB I10 HTOIraM OCBOCHHS M CIUIIINHEBI

ABTOMATH3alUsI MAIIMHHOTO oﬁyqemm

HamnpaBnenue noarotroBku 09.04.01 MadopmaTiKa U BEIYUCIUTETbHAS TEXHUKA
Hanpasnennocts (nmpoduib)  MHKeHEepHs HICKYCCTBEHHOTO MHTEIIEKTa

Keanudukamms Maructp

CocTaBiieHO aBTOPOM:

Ne Damusmnsa Ums Y4yeHas cTeneHb, IHoapasnenenue
JosxkHOCTH
n/n OT4ecTBO yueHoe 3BaHue
1 Co3bIKuH KaHIUJaT TEXHUIECKUX JIOLIEHT Kadenpa napopmanmoHHbIX
AHnjnpeit Bnagumupos HAayK, HET TEXHOJIOTUH U CUCTEM
4 ynpasnenus, UPUT-PTO,
YpdVy
2 Uepnspimes FOpuit KaHAuaT QU3NKO- JIOLIEHT Kadenpa napopmanmoHHbIX
IOpreBuu MaTeMaTHYECKHX HayK, TEXHOJIOTHH B CUCTEM
HET ynpasnenus, UIPUT-PTO,
Ypdy




1. IINTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA (MHAUKATOPBI) 11O JUCIHUIIJIMHE

MOAYJSA ABTOMATU3ALNA MAILIMHHOI'O OBYYEHUA

Taomuua 1.1

Ko n HamMeHoBaHue

KonTpoabHo-onieHOYHBIE

KOMIIeTEeHIIMH,
CpeacTBAa 1J151 OLIEHMBAHUSI
(opmupyembIe ¢ HNHauKaTophl 10CTHKEHUS KOMIETEHIIHH
HOCTHKEHHSI pe3yabTaTa
ydyacTHeMm
00y4eHMsI 10 AMCHUIIJINHE
AUCHUTLUIMHBI
1 2 3

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

TEXHOJIOTHH, HHCTPYMEHTAIbHBIC CPEIb, NPaKTUIECKUX PadoT
MpOrpaMMHBIE 4)3

MIPOTPaMMHO-TEXHUYECKHE TIAT(HOPMBI IS ader
CPEICTBA, B TOM porpa 0-Te eCKue TIaT(hOPMBI T
—— peleHus MpodecCHOHATLHBIX 3a]1a4.
UCTIOJIb30BaHHEM
COBPEMEHHBIX OIIK-2.2.
HHTCIUICKTYaJIbHBIX YMeTh: 000CHOBBIBATh BHIOOP COBPEMEHHBIX
TEXHOIIOTHH, UL MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX U
peleHus .

WHTEJUICKTYTbHBIX TEXHOJOTHIA, pa3padaThiBaTh
npoeCcCHOHATBHBIX
sazag OpUTHHAIILHBIE IPOrPAMMHBIC CPEJICTBA TS

peteHus MpodecCHOHATBHBIX 3a/1a4.

OIIK-2.3.

Brazsiets: 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 MeTOJaMM MOACPHU3AIUT
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 CPECTBA U TUTATHOPMBI
HHGPACTPYKTYPbl KHPOPMALIMOHHBIX

1) KonTpoasHas paborta
2) JlomarrHue paboThl




IPOrpaMMHO- TEXHOJIOTHH, BU/IbI, HA3HAYCHHUE, APXUTEKTYPY, 3) BeinonHeH#e
almapaTHbIX METOBI pa3pabOTKU U aAIMUHUCTPUPOBAHHUS MIPAKTUYECKUX PaboT
KOMILICKCOB IpPOrpaMMHO-aNNapaTHBIX KOMIIEKCOB 00bekTa | 4) 3auer
00paboTKn .
A npodeccuoHaNTbHOM IeSITeIbHOCTH.
ABTOMATH3UPOBAHHOT
0 IPOEKTHPOBAHHS OI1K-6.2. YMeTh: aHATH3UPOBATh TEXHUIECKOE
3a/1aHKe, pa3padaThIBaTh M ONITUMU3UPOBATH
MPOTPAMMHBIN KOJI TSI pEIICHHS 3a/1a9
00paboTKu HHPOPMAIMH U
ABTOMATH3HPOBAHHOTO IPOCKTUPOBAHUSL.
OI1K-6.3. Biiagets: METOAaMU COCTABIICHUS
TEXHUYECKOMN JOKYMCHTaIWHU I10
UCIIOJIb30BAHUIO U HACTPOHKE KOMIIOHEHTOB
MPOTrPaMMHO-AIMIAPATHOT O KOMIUIEKCA.
Tabmuma 1.2
Kon u KouTposabHo-
HAHMeHOBaHHe OIIeHOYHbIE CPEICTBA
KoMIeTeHUni, | MHIAMKATOPBI 10CTHKEHUS Ilnanupyembie JJIs1 OLeHUBAHUSA
¢opmupyembie ¢ KOMIIeTEeHIINH pPe3yJbTaThI 00yYeHusI JAOCTHKEHUSI
yJyactuem pe3yabTaTa o0yueHust
AUCHUTLUIMHBI MO TUCHUILINHE
1 2 3 4
IIK-1. Ciocoben | I1K-1.2. BeiOupaer ITK-1.2. 3-1. 3uaer metoasr | 1) KonrponbHas
UCCIIeZI0OBAaTh U KOMILIIEKCHI METOJIOB U W MHCTPYMEHTAJIbHbIC pabora
pa3pabaTbiBaTh MHCTPYMEHTAIbHBIX CpelCcTBa CUCTEM 2) NomariHue paboThl
APXUTEKTYPBI CpPE/ICTB UCKYCCTBEHHOTO HCKYCCTBEHHOTO 3) BeimosHeHue
CHUCTEM HUHTCJIJICKTAa JJId pCIICHUA HUHTCIIJICKTA, KPUTCPUU UX MPAKTUYCCKUX pa60T
HMCKYCCTBEHHOT'O | 3a/1a4d B 3aBUCUMOCTH OT BBIOOpPA M METO/IBI 4) 3auer
MHTEIUTeKTA JUIs 0COOEHHOCTEH MPEIMETHONW | KOMILICKCHPOBAHUS B 5) Dk3ameH
pa3IMYHBIX obnactu pamMKax co3JaHus
HPEIMETHBIX MHTETPUPOBAHHBIX
oOmacreit Ha THOPHUIHBIX

OCHOBE
KOMILJIEKCOB
METOJIOB U
MHCTPYMEHTAJIbH
BIX CPEACTB
CHCTEM
HCKYCCTBEHHOI' O
HHTEIIEKTA

HWHTCIIJICKTYaJIbHBIX CUCTEM
Pa3IMIHOI0 Ha3HAYCHUSA

[IK-1.2. V-1. Ymeer
BBIOUPATH, IPUMEHSTH U
WHTETPUPOBATH METOIBI U
WHCTPYMEHTAJIbHBIE
CpezcTBa CHCTEM
HCKYCCTBEHHOT'O
WHTEIUICKTA, KPUTEPUU UX
BBIOOpA M METOTBI
KOMILJIEKCHPOBaHUSI B
paMKax co3JaHHs
WHTETPUPOBAHHBIX
THOPUIHBIX




HUHTCIIJICKTYaJIbHBIX CUCTEM
Pa3IMYHOI0 Ha3HAYCHUSA

I1K-5. Criocoben
pa3pabaTeIBaTh U
MPUMEHSTh
METO/BI U
aJITOPUTMBI
MAIIIMHHOTO
00ydeHus IS
pelIeHus 3a1a4
UCKYCCTBCHHOTO
HMHTEJIEKTa

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

I1K-5.3. 3-1. 3naer
YHUPUITMPOBAHHBIC H
0OHOBJISIEMBIC METOIOJIOTHH
omnucaHus, cOopa
pPa3METKH JIJaHHBIX, a TAKXKE
MEXaHU3MBI KOHTPOJIS 32
coOJIrI0IeHNEM YKa3aHHBIX
METOJIOJIOTHH.

[IK-5.3. V-1. Ymeer
pa3pabaTeIBaTh
YHU(DUIIMPOBAHHBIE 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! TeKkyleil 1 MPOMEKYTOYHOM ATTECTAIUM M0 TUCUMUILIAHE

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

BecoBoii k03(p¢unmeHT 3HAYUMOCTH Pe3yJIbTAaTOB TeKylleil aTTecTanuu no jJekuusam — 0.5

HpOMe)KyTO‘lHaﬂ arrecraums 1o JEKIUAM — 3auem

BecoBoii KOI)(l)(l)I/IIII/IeHT SHAYUMOCTH pE3yJabTaTOB l'[pOMe?KyTO‘lHOﬁ aTTeCTAllMH 110 JICKIIUAM

-05

2. [IpakTHyecKkue/ceMMHAPCKHUE 3aHATHSA: KOI(PPUIMEHT 3HAYUMOCTH COBOKYITHBIX

pe3yJabTaTOB NPAKTHYECKHUX/CeMUHAPCKUX 3ansaTmii — 0.5

Texyuiasi aTTecTanus HA 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

Jlomawmnsis paboma Ne2 2 cem. 25

BecoBoii K03 (pUIMEHT 3HAYUMOCTH Pe3YJIbTATOB TEKYLIEH aTTecCTallUH 110

HpaKTI/I‘IeCKHM/CeMHHapCKHM 3aHATHAM — 1

HpOMe)KyTO‘lHaH arrecrauus 1o HpaKTI/I‘IeCKI/IM/CeMI/IHapCKHM 3AHATUAM— HC ITPCAYCMOTPCHA
BecoBoii KOI)(l)(l)I/llIl/leHT SHAYUMOCTH pE3yJabTaTOB l'[pOMe)KyTO‘IHOﬁ aTrrecranum 1mo

NPAKTHYeCKHM/CeMUHAPCKUM 3aHsTHsIM — 0

3. JIabopaTopHble 3ansTus: He npexycmorpensl

K03 PUIIMEHT 3HAYMMOCTH COBOKYITHBIX Pe3yJIbTATOB JIA00PATOPHBIX 3aHATHI — 0

3 cemecTp
1.Jleknun: k03¢ PUIHEHT 3HAYUMOCTH COBOKYIHBIX Pe3y/JIbTAaTOB JEeKIUOHHBIX 3aHsaTnii — 0.5
Tekyuiasi aTTecTanus HA JEKIAIX Cpoku — | MakcumaJp
ceMecTp, | Has OLEeHKAa
yuyeOHast B 0aJl1ax
HeJes
Koumponvnas paboma 3 cem. 80
Camocmosimenvhoe usyuenue mamepuaia 3 cem. 20

BecoBoii k03(ppuIMeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYlIell aTTecTanuu no Jekuusim — 0.4

IIpomexyTouHasi aTrecTaums Mo JeKUUAM — DK3aMeH

BecoBoii K03 (pHUIMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHON ATTECTALMH 110 JIEKIHAM

- 0.6

2. [IpakTHYeckne/ceMMHAPCKHE 3aHATHA: KOO(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX

Pe3yJbTATOB MPAKTHYECKUX/CeMUHAPCKHX 3aHaTHii — 0.5

Texkymas arrecTanys Ha NPAKTUYECKUX/CeMUHAPCKUX Cpoxku — | MakcumaJib

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

Buvinonnenue u opopmnenue npakmuueckux pabom 3 cem. 40




Jlomawmnsis paboma Nel 3 cem. 20

Jlomawmnsis paboma Ne2 3 cem. 20

Jlomawinss paboma Ne3 3 ceM. 20

BecoBoii k03¢ punreHT 3HAYUMOCTH Pe3yJIbTATOB TeKYlIel aTTecCTAlUM 10
NPAKTHYECKHM/CEMHUHAPCKUM 3aHATHAM — 1

IIpoMe:xxyTouHas aTTecTalUs M0 NMPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM— HE TIPEIyCMOTPEHA
BecoBoii k03 ¢uIMEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOMH ATTECTALUM 110
NPAKTHYECKNUM/CeMHHAPCKUM 3aHsaTusaM — 0

3. JlabopaTopHble 3ansitusi: He npeanycMoTpensbl
KO3(p(pMIMEeHT 3HAYNMOCTH COBOKYITHBIX Pe3yJIbTATOB J1a00paTOpHbIX 3aHATHI — 0

2. KPUTEPUU U YPOBHU OHEHUBAHUSA PE3YJIbTATOB
OBYYEHMUA 110 JUCHUIIJIMHE MOAY JIsA

4.1.B pamkax bPC npumeHstoTcst yTBepkKaeHHbIE Ha Kadeape/MHCTUTYTE KPUTEPUH (TIPU3HAKH )
OLICHUBAHUS JOCTUKEHUM CTYIEHTOB MO AUCLUILIMHE MOAYJIs (Tadil. 4) B paMkax
KOHTPOJIbHO-OI[CHOYHBIX MEPOIPUITUN HAa COOTBETCTBUE YKAa3aHHBIM B Ta0J. 1 pesynbratam
o0y4yeHus (MHIUKATOPaM).

Tabmuua 4
Kputepumu onieHuBaHusi yueOHbIX JOCTHKEHU A 00yYAOIIHXCS
Pe3yabTarsl Kpurtepun oneHnBaHus y4eOHBIX JOCTHKEHUH, 00y4alOIMXCA HA
o0yueHust COOTBETCTBHE Pe3yJbTaTaM 00y4eHH s/ MHAUKATOPaM
3HaHus CTyAeHT JeMOHCTpUpPYET 3HAHUS ¥ TOHUMAaHKE B 00JIaCTH U3yUYeHUs Ha

YpOBHE yKa3aHHBIX WHJIUKATOPOB U HEOOXOJIMMBIE JUIsl IPOAOKEHUS
oOyuyeHMs] W/WIM BBINOJHEHUS TPYNOBBIX (YHKIMA U JEHCTBHIA,
CBS3aHHBIX C MPO(ECCHOHATILHON e TEIbHOCTBIO.

YMmenus CryaeHT MOXET IPUMEHATh CBOU 3HaHMSI M IOHMMAaHUE B KOHTEKCTaX,
MIPEJICTABJICHHBIX B OLCHOYHBIX 33/IaHUSX, IEMOHCTPUPYET OCBOCHHE
YMEHUH Ha ypOBHE YKa3aHHBIX WHAMKATOPOB U HEOOXOIUMBIX JUIS
MPOJODKEHUsSI 0Oy4EHHs W/WIK BBINOJHEHUS TPYAOBBIX (YHKIHUN U
JIeCcTBUH, CBA3aHHBIX C MPO(ECCUOHAILHON AEATEIbHOCTBIO.

OnsIT /BNaseHne CTyfeHT JEeMOHCTPUPYET ONbIT B O0JIACTH M3Y4YEHUS Ha YpOBHE
YKa3aHHBIX MHIUKATOPOB.

JInuHOCTHBIE CTyZ#eHT NEMOHCTPUPYET OTBETCTBEHHOCTh B OCBOECHUHU DPE3YJIbTATOB

Ka4yecTBa 00y4eHHUs Ha YPOBHE 3aIlJIAaHUPOBAHHBIX HHAUKATOPOB.

CtyaeHT cnocoOeH BBIHOCHTH CYXKIEHHS, JelaTh OIEHKU U
(bopMyIHpOBaTH BHIBOBI B 00JIACTH U3YUCHHUS.

CryaeHT MOKeT coo0IIaTh MpernoaBaTelto U KOJJIeraM CBOETO YPOBHS
cOOCTBEHHOE MIOHUMAHNE U YMEHHUS B 00JIACTH U3YUCHHSI.

4.2.]J171s1 OlIEHUBAHUS YPOBHS BBITIOJHEHHSI KpUTEPHEB (YPOBHS JOCTHXEHHUN 00YJarOIIUXCsl TIPH
MPOBE/ICHUU KOHTPOJIbHO-OIIEHOYHBIX MEPOTPUATUH 1O JUCHUILIHHE MOIYJIS ) HCIIOIb3YETCsI
yHUBepcalibHas mkaia (Tadi. 5).

Tabmnuua 5
IlIkaJja oeHUBAHMSA JOCTHKEHHUS Pe3yJIbTaTOB 00yYeHHs (MHANKATOPOB) N0 YPOBHAM
XapakTepucTHKA YPOBHEH JOCTHKEHHUS Pe3yIbTATOB 00y4eHHs (MHIMKATOPOB)
\ IlIkaja oneHUBaHUA




Ne Conep:xanue ypoBHsI TpaguuuonHast KauecrBennas

n/n BbINOJIHEHUSI KPUTEPHUS XapaKTepUCTHKA XapaKTepuCTUKA

OlleHHBAHUS YPOBHS YPOBHS
pe3yJbTaTOB 00y4YeHUs
(BBINOJTHEHHOE OIL[EHOYHOE
3ajiaHue)

1. PesynbraTel 00yueHus OTiinyHO 3ayTeHo Beoicokuii (B)
(MHIMKATOPBI) TOCTUTHYTHI B (80-100 6amnoB)

MOJIHOM 00beMe, 3aMeYaHHi HeT

2. Pesynbrarhl o0ydeHust Xoporo Cpennuii (C)
(MHIMKATOPHI) B IEJIOM (60-79 6amnoB)

JOCTUTHYTHI, UMEIOTCS 3aMEYaHMs,
KOTOpBIE HE TPEOYIOT
0053aTeNILHOT0 YCTPAHEHUS

3. Pe3ynbTarsl 00yueHus Y 10BJIETBOPUTEIILH IToporossiii (IT)
(MHAMKATOPBI) TOCTUTHYTHI HE B 0
MIOJIHOW MEepe, €CTh 3aMeYaHus (40-59 6amnoB)

4. OcBoeHue pe3ynbTaToB 00yUeHUsI Heynosnersopuren He Henocrarounsiii
HE COOTBETCTBYET HHIUKATOPAM, BHO 3a4TEHO (H)
UMEIOTCS CyIIeCTBeHHBIC omuOKu 1 | (MeHee 40 GanioB)
3aMedaHus, TpeOyeTcst JopaboTKa

S. Pesynbrar 0Oyuenus He JocTuruyT, | HepocraTouHo cBUAETENHCTB Her pesynbrara

3aaHHNC HC BBIIIOJIHCHO

JJIA OLICHHUBAHUA

3. COAEPKAHHUE KOHTPOJbHO-OHEHOYHBIX
MEPOIIPUATHUU ITO AUCIUIIIIMHE MOAYJISA

3ajaHuss 1O KOHTPOJIbHO-OLIEHOYHBIM ~MEpPONpPUATHAM B paMKax TeKylel u

MPOMEXKYTOUHOM aTTecTaluu JOJHKHBI 00ecredynBaTh OCBOEHHE M JOCTIDKEHHE pe3ylbTaToB
o0OyueHust (MHAMKATOPOB) M MPEIMETHOTO COJCPKAHUSA TUCHUIUIMHBI HAa COOTBETCTBYIOIIEM

YPOBHE.

5.1.1. IlpakTHyeckue 3aHATUS

5.1. Onucanue KOHTPOJILHO-OLEHOYHBIX MEPONPUSTHH U CPeICTB TeKYIIero
KOHTPOJISI 10 AUCHHUILIUHE MOTYJIA

Cemectp

Homep
3aHATHUA

IIpumepHbIH NepeYyeHb TeM NPAKTHYECKUX 3aHATHI

2 cemecTp

ABTomaruzanus agMUHACTpHpoBanust DevOpS u MalmmHHOTO
ob0yuenuss MLOps.

Continuous Integration u Continuous Delivery (CI/CD).

ABTOMAaTHUYECKOE Pa3BePThIBAHUE MPUIIOKEHUN MAITUHHOTO
o6yuenus ¢ momoripo CI/CD.

Texnonorust kouteitHepoB. Docker.

Pabora c konteitnepamu B Docker.

VYupasienue ceteBbiME KoHGuryparmsmu B Docker.

N[Ok~ WO IN]

Cozanne KOHTEHHEPOB C MPUIIOKEHUSIMU MAIIMHHOTO O0y4YeHUs!.




Oo6naunsle TexHonoruu. LlenTpsr 00paboTku qanHbIX. CepBepHbIC
KJIACTEPHI.

WNHcTpyMeHTHI aBTOMATH3AIMK YIIPABICHHS CEPBEPHBIMU
KJIaCTepaMH.

3 cemectp

WucrpymenTs! ynpasienus konreitnepamu: Kubernetes, Docker
Swarm.

ABTOMaTH3alMs pa3BepThIBAHUS U YIPaBJIEHHs KOHTEITHEpaMu B
Kubernetes.

[TpuiioykeHns MUKPOCEPBHUCHO apXHTEKTYpHhI B Kitactepe Kubernetes.

I/IHCTPYMCHTBI aBTOMaTHu3aluu: CO31aHUC MalIuIaifHOB MAIlTMHHOT'O

2

3

4 Pa3pabotka naiiraiitHoB MammHHOTO 00y4yenus. Yposau MLOps.
° o0y4eHusl.

UcnonszoBanue ClI/CD coBMmecTHO ¢ naiituiaiiHaM#u MAlliHHOTO
00yJeHHs.

7 MOHUTOPHHT KayecTBa pabOThI MPHJIOKEHUH MAITHHHOTO O0yYCHHSL.

8-9 I/IHCTI)YMCHTBI aBTOMAaTHU3alluy MalllMHHOI'O O6y‘lCHI/I${.

IIpumepHasi TeMaTHKA KOHTPOJBHBIX palboT:
Konmponvnas paboma Nel (2 cemecmp):
Konreitneps: 8 Docker.

Koumponvnasa paboma Ne2 (3 cemecmp):
YpOoBHH aBTOMATHU3alMU MAIIMHHOTO O0YYCHUSI.

IIpumepHbIe 3a1aHUS B COCTaBe KOHTPOJIBHBIX paldoT:

1.
2.

©CoNo A

10.

11.
12.
13.
14.
15.
16.
17.
18.

Kakast komania ucronb3yercst st ycraHoBku Docker B Linux.

Kakoe nporpamMmmHoe obecrieueHne HCIob3yeTcs s 3aIycka KOHTEHHEpOB JIOKEP B
Windows.

Kakoe nporpamMmmHoOe obecrieueHne UCIob3yeTcs s 3aIycka KOHTEHHEpOB JJOKEP B
MacOS.

Yro takoe oopa3 Docker?

Kakwe cyniecTByrOT OTKpBITBIE perno3utopun oopaszosa Docker?

Kaxkas komanga Docker ucrnonb3yercs uisi oMcKa JOCTYITHBIX 00pa3oB?

Kaxkas komanna Docker ncnonbsyercs s 3anmycka oopasa u3z Docker Hub?

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

Kaxkas komanga Docker ncrnonbs3yercst Uit pocMOTpe 3alyIeHHbIX Ha KOMIIBIOTEpE
KOHTEMHEPOB?

Kaxkas komanga Docker ncrnonb3yercs Uit IpocMOTpe 3aIyIeHHbIX Ha KOMIIBIOTEpE
KOHTEMHEPOB?

Kaxkas komanma Docker ucnonb3yercs uist 3ammycka KoHTeliHepa?

Kakas xomanga Docker ncnonbs3yercst st O0CTaHOBKH KOHTEHHepa?

Kaxkas komanma Docker ucnonb3yercs uist yaaneHust KOHTeiHepa?

Yposens MLOpS 0 B Moiesin aBTOMATH3aIMK MAIMHHOTO 00y4eHust Google.
Yposenr MLOPpS 1 B MoJienu aBTOMAaTH3aIMK MaliuHHOTO 00y4eHus Google.
Yposens MLOPS 2 B MoJie/Ti aBTOMATH3aIIMKA MATHHHOTO 00y4eHust Google.

CI/CD B mozenu aBTOMaTu3alMu ManimHHOro o0yuenus Google.

[NaiinnaiiHpl MAaIIMHHOTO OOYYEHUS B B MOJIE/IM aBTOMATU3AI[MM MAIIMHHOTO 00y4eHUs

Google.




5.1.5. lomamussa padora

[IpumepHasi TeMaTHKA JOMAITHUX Pa0OT:

Homawmsis paboma Nel (2 cemecmp):

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

Cosnanue koHteiiHepa Docker ¢ mpuioskeHneM MalMHHOTO 00y YCHUSI.
Homawmsis paboma Ne3 (3 cemecmp):

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

Co31anue aBTOMaTH3MPOBAHHOTO MAKMITIaliHA MAIIIMHHOTO O0YYCHUSI.
Homawmsis paboma Ne5 (3 cemecmp):

Hacrtpolika MOHUTOpHHTA NMaiTIaiiHa MAIIMHHOTO O0YYCHHUSI.

IIpumepHbIe 3aJaHus B COCTaBe JOMAaITHUX paboT:

1. Hactpoiite uncrpymentsl CI/CD s npuioxkenus: mammmuaHoro ooyuenus GitHub ¢
nomoripo GitHub Actions. TTociie BBIMOSHEHUS! KOMMHUT B PEITO3UTOPHIA, JTOHKHBI
3aIlyCKaThCsl TECThI U IIPU YCIIELTHOM IIPOXO0XKIEHUHU TECTOB MPUIIOKEHNUE JOKHO
pa3BepThIBaThCs Ha 00mauHyto mwiardhopmy Heroku asromarruecku.

2. Cospnaiite xonTeiinep ¢ Docker, koropsiit Oynet cogepxkarb APl s kakoi-mubo Moaesnu
MaIMHHOTO 00yueHus. BouioxuTe koHTeiHep B penosuropuii GitHUb. Hanummre
JOKYMEHTALMIO K PEMO3UTOPUIO 110 YCTAHOBKE KOHTEMHEPA U UCII0JIb30BAHUIO
MPUIIOKEHUS.

3. B kiactepe Kubernetes passepauts koHTelinep DOCKer ¢ mpuaoxeHrneM MammHHOTO
oOyueHus. Jlomyckaercs UCIOJIb30BaTh KOHTEHHEP, KOTOPBIN BbI CO3/1AJIH B
IIPEIBIIYIIEM JIOMAIIHEM 33JaHNN.

4. Co3paiiTe aBTOMaTU3MPOBAHHBIN NMaNIUIaliH 17151 00y4YeHHsI MOAEIN MAalllMHHOTO
o0yueHwus 1o BaleMy BbIOOpY. PekoMeH1yeTcst HCIob30BaTh OJMH U3 CIIEAYIOMINX
MHCTPYMEHTOB aBTOMaTHU3allM1 MATMHHOTO O0Yy4EHHUS:

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

5. Hactpoiite MOHUTOPHUHT PabOTHI MOJIEIM MAIIMHHOTO 00yUYeHUsI Ha OCHOBE TakTIIaiiHa,
CO3JaHHOTIO Ha NpeAbIAyLIeM dTane. PEKOMEHyeTcsl HCII0Ib30BaTh CIELYIOIIEe
nporpammuoe obecrieueHue: Graphana, Prometheus.

5.2.2. 3a4er B TpaAMUMOHHOIi (popMe (YCTHBIE /THMCbMEHHBIE OTBETHI HA BOIPOCHI)

Cnucok npumepnvlx 60NPOCO8 05 3aUema.

1. Amromarm3anus anMuHHCTpUpoBaHus DevOps.
[Tonxon Infrastructure as Code.
JKv3HEeHHBIH UMK MPUIIOKEHUH MAIIMHHOTO 00YYEHHU .
ABTtomatm3anus MammHHOro o0yuenuss MLOps.
Monens MLOps ot Google. Yposuu asromarusamuu MLOps.
Continuous Integration u Continuous Delivery (CI/CD).
Wuctpymentsl CI/CD ais aBToMaTHYECKO€E pa3BepPTHIBAHKE TPHITOKEHHIH MAITHHHOTO
o0ydeHusl.
8. TexHonorus koHTeitHEPOB. [IpenmyiiecTBa 1 HEAOCTATKH.
9. Konreiinepst Docker.
10. CeteBoe B3auMoelicTBre KOHTeliHEpoB 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 KOHTEHHEPOB € MPHJIOKESHUSIMHE MallTMHHOTO 00y4eHust B Docker.
Hcnonp3oBanue Docker B paznuunbix onepannonnsix cucremax (Linux, Windows,
MacOS).

O6pa3sr Docker B Docker Hub.

LleHTpBbI 00paOOTKH TAaHHBIX.

OO0nauHble BEIYUCIICHUSI.

CepBepHbIe KIacTepsl B IEHTPAaX 00paOOTKHU NaHHBIX M 00JIAYHBIX IIATGOpMax.
WHCTpyMeHThI aBTOMATH3aIlMK yIIpaBicHus kiacrepamu: Ansible.
WHCTpyMEHTBI aBTOMAaTH3allMK YIIpaBJIeHUs Kiactepamu: Terraform.
Obecneuenue nHGOPMAIIMOHHOH 0€30IMaCHOCTH B KJIaCTepe.

Pa3BepThiBaHe KOHTEHHEPOB B KIIACTEPHOW KOH(MUTYpALIUH.

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

Cnucoxk NnpuUMeEPHbIX 60NPOCOB 07151 IK3AMEHA:

1.

S

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

TexHonorus yrpasiaeHus: KOHTEHHEpaMu B KJIacTepe.

WHcTpyMeHTHI yripaBiieHus: KoHTeitnepamu: Kubernetes.

WHCcTpyMeHTHI yripaBiieHHs KoHTeliHepamu: Docker Swarm.

ABTOMaTHU3aIMs pa3BepTHIBAHUS U YIIpaBiieHHUs KoHTeliHepamu B Kubernetes.
Ob6ecneuenue nupopmanrorHoit 6ezomacHoctu B Kubernetes.

Peanuzanus npuinoxxeHuii MUKPOCEPBUCHON apXUTEKTYPhI C TOMOILIBIO KOHTEHHEPOB B
kiactepe Kubernetes.

ABTOMaTHu3a1Ms npolecca 00yuyeHHst Mojieel UICKYCCTBEHHOTO MHTEIJIeKTa.
WMHCTpyMEHTHI aBTOMAaTHU3aLMKU: CO3JaHNe alNIaiiHOB MAallIMHHOTO 00yUYeHHUs..
HUcnons3oBanue CI/CD coBMecTHO ¢ maiimiaiiHaMu MallliHHOTO O0YUYCHUSL.

. Uadpactpykrypa CI/CD na maardopme GitHub.
. ABTOMaTHY€CKO€ Pa3BePTHIBAHUS MPHUIIOKEHHI MAIIIMHHOTO 00YYeHHs Ha 00TaYHbIe

miatdopmsl ¢ momoinsio CI/CD.

MOHUTOPUHT PabOThI NPUIIOKEHHH. MOHUTOPUHT Ki1acTepa.

WuctpymenTsl MoHHTOpHHTA: Graphana.

WHcTpyMeHThI MOHUTOpHHTA: Prometheus.

MOoOHHUTOPHHT KadecTBa pabOThl MOJI€eH MAalTMHHOTO 00Yy4YEeHHUS.
ABToMaTH3a1Ms pabOThl MAUIUIAfHOB MAIIMHHOTO 00yYEeHHUS.

WNHcTpyMeHThI aBTOMaTH3aluK MariaHoro 00yuenus: Kubeflow.
MHCcTpyMeHTBI aBTOMaTH3aIllUl MaIIMHHOTO 00y4eHus:: MLFlow
WHCTpyMeHThI aBTOMATH3alMK MalTMHHOTO 00y4deHus: TensorFlow Extended.
[TocTpoenne nHGPACTPYKTYPHl MALTMHHOTO O0YYEHHSI.
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