MHWHHCTEPCTRO HAVKH U BRICTTTETO OFPA3OBAHW S POCCHHUCKOW OFJIEPATIAN
MdeaepaibHOE rocy AAPCTBEHHOE BHKETHOE 00PA30BATENLHOE YUPEKIEHHE
BLICIUEr0 00Pa30BaHms
«KYBAHCKWUH FOCYJIAPCTBEHHGbI M YHUBEPCHUTET»
QaryILTCT KOMIIBIOTC PHEIX TCXHOIOTHH M MPHICIA THOM MATCMATHKH

YTBEPKAID:
ITpopexroprioryueSnoi paGore,
3% OOPAZOBAI — ICPBHIN

PABOYAA ITPOTPAMMA JUCHOATIJINHBI (MOAYJISA)
b1. 0.30 DevOps

Hanpasenne moarorosxn 02.03.02 OvHaaMeHTanbHad HHQOPMATHEA 7

HHIDOPMAUMOHHBIE TEXHOAQOTHH

[Ipodrte CoBpeMEHHBIE METOIBI MATMTHHHOTO OOVYSHIA H KOMIBIOTEPHOTO 3PSHHA

@opma 00y YEHHS 04HAS

Kpaimukarms daxagasp

Kpacnozap 2025



Pabouass mporpamma aucnuminabel «DevOps» cocTaBlieHa B COOTBETCTBUH C
denepalbHBIM  TOCYJAapCTBEHHBIM 00pa30BaTeNbHEIM — CTAHJApPTOM  BHICIIETO
obpazoBanmgs (PI'OC BO) mo wHampaBinenumto nogrotoBku — 02.03.02
dyunaMenTanbHas MHGOPMATHKA I MHPOPMAIHOHHBIE TEXHOIO .

[Iporpammy coctaBwWI(1):
C.I'. Cunnna, goneut KMT, k.T.H.

11.0. ®amurmis, JAQLEHOCTE, YYIEHAA CTEIICHE, YICHOE 3BaHHE IIOATHCE

Pabouass mnporpamMma JUCIMIUINHBEI yTBEpXkJeHa Ha 3acejaHun kadepel
H(GOPMAITNOHHEIX TEXHOJIOT I IIPOTOKOJI
Ne 1 ot «26» aBrycra 2025r. :

3apeayronuii kadeapoii [logkomun B.B. HWind K

YTBepiK/IeHa Ha 3aceJaHul yueOHO-MeToqiueckoll komuccuu gaxyinbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTUI U IPUKJIAaJHON MaTeMaTUKN
mpotokoit Nel ot «28» aBrycra 2025 r.

[Ipencematens YMK daxyibTeTa

A. B. KoBanenko

IIOATHCE

PenensenTtor:

Mocrogoit EBrennit BukrtopoBud, reHepaibHelil gupexkrop OOO «llopran-IOr»,
e-mail: mostovoy @portal-yug.ru

JIlynenko EBrennii BeHMaMIHOBHIY, JOKTOpP SKOHOMHYECKUX HAyK, KaHIIIAT
TEXHIYECKUX Hayk, mpodeccop Kadepbl KOMIBIOTEPHBIX TEXHOJIOTHII U CHCTEM
denrepalbHOTO TOCYIaPCTBEHHOTO OIOKETHOE 00pa30BaTeNbHOE YUpEeKICHIE
BHICIIETO OOpazoBaHusa «KyOaHCKHUII TOCYJapCTBEHHBIH arpapHBIl YHUBEPCHUTET
nmenu U.T. TpyOununa», e-mail: prof.lutsenko @gmail.com



1 Henu u 3a1a49M U3y4YeHUs] AU CHUATIIAHBI (MOILYJIA)

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI
Lenb nucuuiuinHel — u3ydenue metogosoruu DevOps.

1.2 3agauu AUCHUILIHHBI

N3yuenue merogonoruu DevOps.
N3zyuenne nponeccoB CI/CD na npumepe GitLab.

Nzyuenue Docker n Kubernetes, KoHTeHEpHU3aIIuU IPHIIOKEHUH, OPKECTPAIIHH.
N3yuenne wusydenue mnoaxoxaa Infrastructure as a service U HHCTPYMEHTOB

yrpasieHus: UHQPACTPYKTYpoi, Takux Kak Proxmox, Terraform, Ansible.

[Tony4yeHne MpakKTUYECKOTO OIBITA Pa3BEPTHIBAHUS HHPPACTPYKTYPHI pa3paboTKH

U IIOAACPIKKHU HpHJ’IO)KGHHfI.

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTe/ibHOM NPOrpaMMbl
Huctummmaa «DevOps» oTHOCUTCS K AUCHUIUTHHAM 0a30Boii yactu, koa b1.0.29.
JlucuunnuHa B 3HAQUMTENIBHOM CTENEHU B3auMoJeicTByer s GopMupoBaHHs

KOMIIETeHINIl C JUCIIUIUINHAMU:

Tpe6OBaHI/IeM K «BXOJHBIM» 3HAHUAM ABJIACTCA IIOHUMAHHUEC OCHOB a/IMUHHUCTPUPOBAHHA

1. OnepaninOHHBIE CUCTEMBI

cereil u Linux.

1.4 IIpodeccuoHanbHBIC POJIM B CTPYKTYPe 00pa3oBaTe/bHOI MPOrpaMMbl

Pons 1: Data Engineer (Mn:keHep 1m0 JaHHBIM)

3agaun:

IIpoextupoBanue u nocrpoenre ETL-nmpouneccos

Co3naHue ¥ ONTUMHU3AIMS XPAaHWINIL JAaHHBIX

ObecneueHne KayecTBa U IOCTYITHOCTH JaHHBIX

Hactpoiika uHppacTpyKTypbl st 00pabOTKH OOJBIINX JAHHBIX
WHTerpanus pa3po3HEHHBIX HCTOYHUKOB JaHHBIX

PaboTta ¢ naHHBIMU B 00J1aCTH IPUPOAONOIB30BAHUS, METUIIMHBI, CBA3U U
TEJIEKOMMYHUKAIUI

Ponb 2: ML Engineer (Uuxkenep MO)

3agauu:

Peanuzanus ML-mozenei B mpoayKTUBHBIX CUCTEMaX
OnTumu3zanus Ipou3BOAUTEILHOCTH U MacllITaOMpoBaHUe MOeNel
Pa3zpaborka ML-naiiniaiiHoB 1 aBTOMaTH3aIHs IPOLIECCOB
MOHUTOPYHT KauyecTBa MOJEIIEH B POAYKTUBE

WnTerpanus ML-pemenuii ¢ 6u3Hec-mpuioKeHUsIMU

Ponb 3: MLOps (Cnenuanauct mo sxcniayaranun UN)

3agaun:

ABTOMaTH3aIUs IPOIIECCOB 00YUEHUS U pa3BEPTHIBAHUS MOJIENIeH
MOHHUTOPHUHT NpoU3BOAUTEIBLHOCTH ML-cucteM

VYnpasieHnue BEpCUsIMHA MOJIENIEH U TaHHBIX

Ob6ecneuenune CI/CD ans ML-npoekToB

OnTuMu3anys BEIYUCITUTEIBHBIX PECYPCOB



1.5 IlepeyeHb IIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHs] MO JUCHHUILUIAHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHOH MPOrpaMMBbI

N3yuenne

JAHHOW y4eOHOW JAMCIUTLIMHBI
00y4JaromuXCsl CIEAYIOIUX KOMITETEHIUI:

HampaBlieHO Ha (HOpPMUPOBAHHE

y

OIIK-3

Crnioco0eH K pa3paboTKe aJrOPUTMUYECKUX U MTPOrPaMMHBIX PELICHUI B 00JIaCTH CUCTEMHOTO
Y IPUKJIATHOTO MTPOTPAMMHUPOBAHMSI, MATEMATHYECKHUX, HHPOPMAITMOHHBIX U HIMHTAIIMOHHBIX
Mojiesiel, Co3JaHiI0 MH(POPMAIIMOHHBIX PECYPCOB INT00aIbHBIX ceTeil, 00pa30BaTeIbLHOTO
KOHTEHTA, IPUKJIAIHBIX 0a3 TaHHBIX, TECTOB U CPEACTB TECTUPOBAHHUS CUCTEM U CPEIICTB Ha
COOTBETCTBHE CTAHIAPTaM M MCXOJIHBIM TpeOOBaHUIM

OIIK-3.2
Hcnonb3yer MHCTpYMEHTaIbHbIE,

M3MEpEeHUil 1715 OLEHKU KayecTBa
MIPOrpaMMHOTO 00ecTIeueHUs

IIPOTPaMMHBIE U allapaTHBIE CPEICTBA

3HaTh: MeTpukKH KadectBa [10
(IpOU3BOAUTENBHOCTD, HAJIE)KHOCTb,
COITPOBOKIAAEMOCTh, 0€30TIACHOCTD); METOIUKU
Harpy304HOro TECTUPOBAHUS; IPUHIIUIIBI
IpOopUIMPOBAHUS KOAA.

YmMeTs: hopMynupoBath kputepuu 3¢ HEKTUBHOCTH
JUI KOHKPETHOT'O KOMIIOHEHTA; TNITAHUPOBATH U
IPOBOJIUTH TECTUPOBAHUE ITPOU3BOAUTEILHOCTH;
aHAJM3UPOBATH PE3YJIbTATHI TECTUPOBAHUS U
BBISIBIIAATH "'y3KHE MecTa'.

Brnaziers: MHCTpyMEHTaMHU Harpy309HOTO
tectupoBanus (JMeter, Gatling); HaBbIKamMu
npOoGUIMPOBAHUS TPUIOKEHUN (TIPOGUITHPOBIIUKI
CPU, namsATHn); MeTOJaMH aHAJIM3a U BU3YyaIU3aLUuU
PEe3yJAbTaTOB U3MEPEHUHN ISl IPUHATHUS PELLICHUN 110
ONTUMH3ALMH.

OIIK-5

MH(pOPMAIMOHHOM 6€30MacHOCTH

Cnocoben HWHCTAJUITMPOBATHL U COIIPOBOKAATH ITPOTrPAaMMHOC obecnieucHue I/IH(I)OpMaI_II/IOHHBIX
CHCTEM M 0a3 JaHHBIX, B TOM YHUCJIC OTCUCCTBCHHOI'O IPOUCXOXKICHHUA, C YUCTOM

OIIK-5.1

3HaeT METOJUKY YCTAaHOBKHU U
aJIMMHHUCTPUPOBAHUS
MH(POPMAIMOHHBIX CUCTEM U 0a3
JaHHBIX. 3HAKOM C COJIEP)KaHUEM
Enunoro peectpa pocCUNCKUX
MIporpaMm

3HaTh: MPOLEAYPhl YCTAHOBKH U HacTpoiiku OC,
cepsepHoro [10, CYB/I; MeToasl TMarHoCTUKU
000py10BaHNs1; OCHOBBI BUPTyaJIU3allul, B TOM
yucie ¢ npumenenuem 10 n3 Enunoro peecrpa
poccuiickux nporpamm (Astra Linux, PostgresPro).
YMeTh: pa3BepThIBaTh U HACTPAUBATH CEPBEPHOE
[1O; moakroUaTh U HacTpauBaTh nepudepuitnoe
000py10BaHuE; MPOBOAUTH OA30BYIO TUArHOCTUKY
HEHCIIPABHOCTEMN.

Bnagers: HaBblkaMu ycTaHOBKM U HacTpoiiku OC (B
T.4. CEPBEPHBIX ); 0A30BHIMU HABBIKAMH
anmuauctpupoBanus CYB/] (coznanue b1,
0JIb30BaTeseil, 63kam); HacTpOKH BeO-CepBEPOB
(Nginx, Apache).

OIIK-5.2

YMeer peaiu30BbIBaTh TEXHUUECKOE
COIPOBOXkACHNE NH(OPMAIIMOHHBIX
cucTeM M 0a3 JaHHBIX

3HatTh: npuHIMIBI paboTel cerelt (crek TCP/IP);
ApPXUTEKTYPY KIMEHT-CEPBEP; OCHOBBI
aamuauctpupoBanust CYB/] (HacTpoiika, pe3epBHOE
KOIIMPOBAHNUE, MOJIb30BATEIN).

YMeTh: 00BSICHUTH NPUHIMUITBI B3aUMOIEUCTBUS
KOMIIOHEHTOB B pacrpeieJIeHHOH cucteme; BEIOpaTh




noaxonsauryto OC u CYB/ mist npoekra.

Biagets: HaBBIKAMH CUCTEMHOIO U CETEBOTO
aMMHHUCTPUPOBaHus, afMuHucTpupoanus CYB/L,
KOHTEHHEPOB, KJIACTEPOB B O0JIAKE.

OIIK-5.3

HNmeer npakTuueckue HaBbIKA
YCTaHOBKU U WHCTAJUISIIIUU
MIPOTPaMMHBIX KOMILUICKCOB,
MIPUMEHEHHUSI OCHOB CETEBBIX
TEXHOJIOTHI

3HaTh: POLEAYPhl YCTAaHOBKU U HacTpoiiku OC,
cepsepHoro [10, CYB/I; meTobl TMarHOCTUKH
000pyI0BaHUS; OCHOBBI BUPTYaIM3alINH.

YwMmeTh: HacTpauBath cepBepHoe [10; moaknouate u
HACTpauBaTh CETEBOE 00OPYAOBAHHE; TPOBOIUTH
0a30BYI0 TMArHOCTUKY HEUCIIPABHOCTEHN CETEBBIX
MPOrpaMMHO-aNNapaTHbIX KOMIUJIEKCOB.

Bianers: HaBbikamMu ycTaHOBKHM W HacTporiku OC (B
T.4. CEPBEPHBIX); 0A30BHIMU HABBIKAMU
agmunuctpupoBanus CYBJ] (co3ganue B/1,
[I0JIb30BaTeNel, O3Kar); HacTPOilkK BeO-cepBEpOB
(Nginx, Apache).

OIIK-6

CriocobOeH NoOHUMAaTh IIPpUHIOMUIIBI pa6OTBI COBPCMCHHBIX I/IHq)OpMaI_II/IOHHLIX TEXHOJIOTHH U
HCIIOJIB30BATh UX IJId PCIICHHUA 3aaa4 HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH

OIIK-6.1

ApryMEHTHUPOBAHO IPUMEHSET
COBpPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTMH, B TOM YHCJIE
OTEYECTBEHHBIE, IIPU CO3AAHUU
IIPOTPaMMHBIX ITPOJYKTOB H
IIPOrPpaMMHBIX KOMILIEKCOB
Pa3INYHOTO HA3HAYEHUS

3HaTh: aKTyaJbHbBIE POTPAMMHBIE TPOAYKTHI U
OMOIMOTEKH, B TOM YHCIIC OTCYSCTBECHHBIC, IS
pa3BepThIBaHUS IPOTPAMMHBIX IPOAYKTOB U
POrPaMMHBIX KOMIUIEKCOB Pa3IMYHOTO Ha3HAYCHUS
YMeTh: MPUMEHSITh COBPEMECHHBIC
UH(GOPMAIMOHHBIC TEXHOJIOTUH JJI Pa3BEPTHIBAHUS
Y TIOJIJICPYKKH TTPOTrPAMMHBIX KOMILIEKCOB
Pa3TUYHOTO HAa3HAYCHHUS

Bragets: cOBpeMEHHBIMU TEXHOIOTUSIMU
pa3BepThIBaHUS BEO-TIPUIIOKEHUHN 1 BEO-CEPBHUCOB,
0a3 MaHHBIX Ui pelieHus 3a1a4 npohecCuoHaIbHOM
JICATEITLHOCTH

OIIK-6.2

OpueHTHpYeTCsI B COBPEMEHHBIX
MOJIOKEHUSAX M KOHIICTIIIUSAX
MIPUKJIAHOTO ¥ CHCTEMHOTO
MPOrPaMMHOTO OOecTeueHus,
APXUTEKTYPbl KOMITBIOTEPOB U CETeH (B
TOM YHCIIE U TTI00aTbHBIX),
TEXHOJIOTUH CO3JIaHUS U
COIPOBOKACHUS TPOTPAMMHBIX
MIPOTYKTOB U TIPOTPaMMHBIX

3HaTh: OCHOBHBIE BU/IbI IPUKJIAIHOIO U CHCTEMHOTO
MIPOrpaMMHOT0 00ECTIeUeHN s, APXUTEKTYPBI
KOMITBIOTEPOB U CETEH (B TOM UHUCIIe U IN100aTbHBIX)
YMeTh: pa3BopauMBaTh U MOJAEPKUBATH IPOAYKThI
Y CEPBUCHI

Bragets: coBpeMEHHBIMU TEXHOJIOTUSAMU
COIIPOBOKACHUSI IPOTPAMMHBIX ITPOJYKTOB U
MIPOrPaMMHBIX KOMIIIEKCOB

KOMILJIEKCOB

LC-3

(IT) CnocoOeH npoeKkTupoBaTh U MOIEPKUBATH APXUTEKTYPY CHCTEM HUCKYCCTBEHHOTO
WHTEJUICKTa

LC-3.1 [IpumeHnsieT pa3inuyuHble NIPUHIMIBI U TATTEPHBI IIPU

Co3nmaer 1 pa3BUBAET apXUTEKTYPBI
cuctembl I Ha Bcex 3Tamax
SKHU3HEHHOI'O IIMKJIa

IIPOEKTUPOBAHUM apXUTEKTYphl cuctem M

2. CTpyKTYypa u cojiepKaHue U CHUTLTUHbI




2.1 Pacnipenesiennie TPYA0EMKOCTH TUCHUIJIMHBI 110 BUIaM padoT

O6mass TpyaOoEMKOCTh TUCIIUTUTMHBI
pacnpeesieHre 0 BUiaM paboT MPeJICTaBICHO B TabIuIe

COCTaBJSIET 3 3a4. eI

(108 wd4acoB), wux

CemecTpnl
Bup yueOHoii padoTbl Beero (4achl)
4yacos 5
KonTakTHas padora, B TOM 4Hcie: 50,2 50,2
AyIuTOpHBIE 3aHATHS (BCEro): 48 48
3aHsATUS JEKIIMOHHOIO TUIIA 16 16
JlaGopaTopHbIe 3aHATHS 32 32
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MPAKTUYECKHUE 3aHATHUSI)
HNuast koHTaKTHas padora: 2,2 2,2
KonTtpons camocrositensaoit padotsl (KCP) 2 2
ITpomexxyrounas arrecramus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHUCJIE: 21,8 21,8
Kypcosas pabora
BolnosiHeHNEe MHIMBUYATIbHBIX 33JaHUN 20 20
Pedepar
[ToaroToBKa K TeKyIieMy KOHTPOJIIO 1,8 1,8
KonTpoJb:
[ToaroroBka Kk 3a4ery
yac. 72 72
B TOM 4HcCJIe
OO0mas Tpy10eMKOCTb KOHTaKTHAas 50,2 50,2
pabora
3a4. eJ1 2 2

2.2 CTpyKTypa AMCUHMIIIMHBI

Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBL.
Paznensl (TeMbl) AUCHUIUIMHBL, U3y4aeMble B 7 ceMecTpe

KoauyecTBo yacoB

Bueayn
Ne HaumenoBanue pa3jesos (TeM) Beero AyautopHas padoTa “TOJ)Ha
padora
JI 113 JIP CPC
1 2 3 4 5 6 7
1. Cl/ICD 58 4 8 6
2. Docker 2 4 4
3. Kubernetes 10 20 10
HNTOI'O no pa3nesiaMm AMCIUTLIHHBI 68 16 32 20
KonTtposns camocrositensHoit paboTsl (KCP) 2
[Tpomexyrounas arrectauus (MKP) 0,2
[ToaroToBKa K TEKyLEMY KOHTPOJIIO 1,8
O011as TPYA0EMKOCTD MO JUCHUIIIIHHE 72

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awsmus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —

camocmosamenbHa pa60ma cmy()eHma

2.3 Coaep:xanue pa3aesioB (TeM) QM CHUININHbBI

2.3.1 3auaTu JeKINOHHOI0 THIIA



®opma

Ne HaumenoBaHue pa3aena (TeMbl) Copep:xanue pa3sjesia (TeMbl) TeKyl1ero
KOHTPOJIsA
1 2 3 4
1 Cl/ICD Mertononorus DevOps. Uudpactpykrypa JIP
' Kak cepsuc, Terraform, Ansible.
Cl/ICD CI/CD, GitFlow, kanapeeuHbIe 1 CHHE-
2. 3€JICHbIE PEN3bl, ABTOMATUYECKOE
TECTUPOBAHUE
3 Docker Konrelinepuzanus npunoxxennii, Docker, JIP
' noHsATHe 12-(haKTOPHOTO MPHIIOKEHUS
4.  Kubernetes Opkectparus KoHTeHEepoB, Kubernetes JIP
5. Kubernetes Kubernetes, 6€3011acHOCTh MPHIIOKESHUN JIP
6 Kubernetes MacmrabupoBaHue U OTKa30yCTOMYHBOCTh JIP
MIPUJIOKEHU N
7.  Kubernetes MOHUTOPHUHT CEPBEPOB JIP
8 Kubernetes MOHUTOPHHT IPWIOKEHUHI U IPOLYKTOBAs JIP

AaHaAJIMTHUKa

Ipumeuanue: JIP — omuem/3awuma nabopamophoti pabomoi, KII
Kypcogotu pabomul, PI'3 - pacuemuo-epaghuueckozo 3adanus, P - nanucanue pegpepama, 3 - scce, K - KOaoK8uyMm,

T — mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHSA CEMHUHAPCKOIr0 THIIA

He npenycmoTpensl

2.3.3 JlaGopaTopHbIe 3aHATHUSA

- gulnoaHenue Kypcogozo npoexkma, KP -

®opma
Ne HaumenoBanmue pa3jesa (TemMbl) HaumenoBanue 1a00paTopHbIX padoT TeKYIero
KOHTPOJIsI
1 2 3 4
1 Cl/ICD Proxmox, Terraform. JIP
2. Clicb Terraform, Ansible JIP
3. Cl/icb Pabota ¢ BeO-cepBepamu U Oa3zamu jaHHbix  JIP
4 CIl/CD Hactpoiika CI/CD B GitLab JIP
5 Docker [ToaroroBka npuiIoKeHUs K JIP
KOHTECHHHpE3alHU

6 Docker KoHTeltHepu3anus NpuiIoKeHHs JIP
1. Kubernetes Kondurypuposanmne knacrepa Kubernetes JIP
8. Kubernetes 3amyck npuiokeHus B kinactepe Kubernetes

9. Kubernetes PasBepThiBaHKe B 00JIaKe JIP
10.  Kubernetes ABTOMaTHU3UPOBAHHOE TECTUPOBAHNE JIP
11. Kubernetes MacmrabupoBaHue IpUI0KEHUS JIP
12. Kubernetes OTKa30yCTONYMBOCTH MPUIIOKCHHUI JIP
13.  Kubernetes be3zomnacHocTh JIP
14. Kubernetes Hacrtpolika MOHUTOpHHTA KJIacTepa JIP
15.  Kubernetes MOHMTOPHHT PUITOKEHUS JIP
16. Kubernetes Managed Kubernetes B o0nake JIP

Ipumeyanue: JIP — omuem/3awuma nabopamopuou padomsi, KII
Kypcosou pabomsi, PI'3 - pacuemno-epaghuyeckoco 3aoanus, P - nanucanue pegpepama, 3 - scce, K - xonroxsuym,

T — mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpuMepHasi TeMaTHKAa KypCOBBIX PadoT (IIPOEKTOB)

- 8blnoHeHue Kypcogo2o npoexkma, KP -



KypcoBas pabGora He mpemycmoTpeHa. B kauecTBe KypcoBOro MpOEKTa CTYAEHTHI
3alUIIAI0T HHPPACTPYKTYPY MPOEKTa BEO-TIPUIIOKEHUS C HCIoNIb3oBaHneM ML 1o 3aiaHuio ot
WHAYCTPHAJILHOTO MapTHepa.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHH sl HJIA CAMOCTOATEILHOH padoThI
00y4yaruuXxcs Mo JUCHUILINHE (MOYJII0)

Hepequb yqe6H0-MeToz[quc1<oro obecnieueHus JUCHUITIINHBI

Ne Bun CPC T10 BBIMOJIHEHUIO CAMOCTOSITETILHON paboThI
1 2 3
1  Usyuenue Meroanueckue ykazaHus MO OpPraHU3ALMH CaMOCTOSTEIbHON
TEOPETUYECKOT O paboThI CTYJCHTOB, YTBEPKIACHHbIE kadenpoii
Marepuajia nH(POPMaIMOHHBIX TeXHOJOTHM, TpoTokoi Nel ot 30.08.2019
2  Pemenwme 3amaqy Mertonuueckre ykKas3aHus 10 OpraHU3aluyd CaMOCTOSTEIIbHOU
paboThI CTYJIEHTOB, YTBEPK/ICHHbIE kadenpoit

nHGOPMAMOHHBIX TeXHOIorui, mpotokos Nel ot 30.08.2019

VY4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 0OyYaroIIUXCS U3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbst (OB3) mpenocrasinstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 30POBbS M BOCIPUATHS HH()OPMAIIIH:

JUist a1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B opMe ayauodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

3. O0pa3oBaresibHbIC TEXHOJIOTMH
B cootBerctBuu ¢ TpedoBanusimu @PI'OC B nporpamma JUCHUIUIMHBI IPEAYCMaTpUBAET
UCIIOJIb30BaHUE B YUEOHOM IpoLiecce CIEAYIONMX 00pa3oBaTeNbHbIe TEXHOIOIUU: YTEHUE
JIEKIUH C UCTIOJIb30BAaHUEM MYJIbTUMEIUIHBIX TEXHOJIOTUI; METO MaJIbIX TPYIIL, pa3doop
IIPAKTUYECKUX 3a]a4 U KEHCOB.

[Ipu 0O6yyeHnH UCTIONIB3YIOTCA CIEeIyIOIIe 00pa30BaTENbHbIE TEXHOIOTHH:

4 TexHonorus KOMMYHHKaTHBHOTO OOyueHMs — HampaBieHa Ha (OpMHUpOBaHUE
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpas siBJsieTcsl 6a30BOM, HEOOXOIMMOM AJist
aJaNTally K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKALMH.

5 Texnomorust pa3HOypoBHeBOro (JuQphepeHITMPOBaHHOTO) OOYYEHHUS — TMpEeIoaaraet
OCYILIECTBJICHUE I103HABATEIbHON JEATEIBHOCTU CTYIEHTOB C YYETOM MX HMHAWBHIyaIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH M WHTEPECOB, MOOUIPSAS UX PEaTU30BbIBaTh CBOMl TBOPYECKUM
noreHuuan. Co3laHue W HCIOJIb30BAHUE AMATHOCTUYECKUX TECTOB SIBIISETCS HEOTHEMIIEMOM
YacTbhIO IaHHOM TEXHOJIOTHH.



6 TexHomorust MOIyJNIbHOTO OOyYEeHHS] — TMPEAYCMATPUBACT [IEJICHUE COJEPKaHUS
TUCITUTIMHBL HA JTOCTaTOYHO aBTOHOMHBIC pa3ieiibl (MOIYJIH), WHTETPUPOBAHHBIC B OOIIMIA
Kypc.

7 HudopmarmonHo-kommyHukanuonusle texnonmorun (MKT) - pacmmpsior pamku
00pa3oBaTeNbHOIO MpOIecca, MOBHIMIAsS €r0 MPAKTUYECKYI0 HaINPaBJIEHHOCTh, CIIOCOOCTBYIOT
WHTCHCU(PHUKAIIUH CAMOCTOSITENILHOW pabOThl yYalIUXCS M TOBBIMICHUIO [MO3HABATEIBHON
aktuBHOCTH. B pamkax UKT Beiaensitorcst 2 Buja TEXHOJIOTHIA:

8 TexHonorusi MCIONB30BAaHHUSI KOMIBIOTEPHBIX MPOrpaMM — TO3BOJISIET 3(PPEKTUBHO
JIONOJTHUTH MIpoIiecc 00yUYeHHUS S3bIKY Ha BCEX YPOBHSX.
9 VIHTepHET-TeXHOJOTUM — MPEJOCTABIAIOT UIMPOKHE BO3MOXKHOCTH JIJISI TIOMCKA

uHpopMaLuy, pa3paboTKU HayYHbIX IPOEKTOB, BEICHUS HAyUHBIX MUCCIIEJOBAHUM.

10 Texnomorusi WHAMBHAyaIH3alUUd OOYYEHHUS — IOMOIAaeT PEaJM30BHIBATH JIMYHOCTHO-
OPUEHTUPOBAHHBIA TOAXOJ, YYMTbIBas HHIUBHIyaJbHble OCOOEHHOCTM M IOTPeOHOCTH
y4aluxcs.

11 TIpoexTHass TEXHOJIOTMS — OPHUEHTHUPOBaHA HAa MOJCIMPOBAHUE COLUAIBHOTO
B3aMMOJICHCTBUS YyYalllUXCsl C LEJbI0 pElIeHUs 3aladd, KOTOpas ONpPENeNsIeTcs B paMKax
npodecCOHATBHON MOATOTOBKH, BBIAEISSA Ty UM HHYIO IPEIMETHYIO 00JIaCTb.

12 Texnomorusi o0y4eHHsS B COTPYAHHYECTBE — pealU3yeT HACI0 B3aMMHOTO OOydeHUs,
OCYILECTBIISAA KaK MHIMBHIYaJbHYIO, TaK M KOJJICKTUBHYIO OTBETCTBEHHOCTb 3a pEILICHHE
y4eOHBIX 3a7a4.

13 UrpoBast TeXHOIOTUs — MO3BOJISIET Pa3BUBATh HABBIKM PACCMOTPEHUS PsiJia BO3MOXKHBIX
CIO0CO00B peleHus Mpo0ieM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB M PacKphIBasl JTMUYHOCTHBIN
HOTEHIMAJ Ka)KJJ0r0 yJalerocs.

14 TexHomorus pa3BUTUS KPUTHYECKOTO MBIIUICHUS — CIIOCOOCTBYET (HOPMHPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHOM KPUTHUYECKHM OTHOCUTBbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommiiekcHoe ucnosbp30oBaHuE B y4yeOHOM IPOLIECCE BCEX BbIIIEHA3BAHHBIX TEXHOJIOTMH
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEJUIEKTYalbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEIbHbBIC
IpOIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyIIMi CIICIIMAIHCT.

OCHOBHbBIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUH BKIIIOYAIOT B CeOsl:

15 pabora B ManbIX rpynnax (KOMaHjA€) - COBMECTHas IESTEIbHOCTh CTYJIEHTOB B IpyIIe
0]l PYKOBOJICTBOM JIMJIEpa, HAIpaBJCHHAs Ha pelIeHue oOuiei 3agauu myTéM TBOPYECKOTO
CJIOKEHMSI Pe3yJIbTAaTOB MHIMBUYaJIbHOW pabOThl YJIEHOB KOMaH/IbI C J€JIEHUEM MTOJIHOMOYUI U
OTBETCTBEHHOCTH,

16 mpoekTHas TEXHOJOTHS - HHIUBUIyaJTbHas TN KOJUICKTHBHAS JIESTEILHOCTH IO 0TOOpY,
paclpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa Mo ONPEEIIEHHON TeMe, B pe3ysbTare KOTOpOn
COCTaBJISIETCSI POEKT;

17 ananu3 KOHKPETHBIX CUTYallMil - aHAJU3 PEaJIbHBIX NMPOOJIEMHBIX CUTYalUil, UMEBIIUX
MECTO B COOTBETCTBYIOIEH 00JacTH MpPOo(eCCHOHAIBHONU NEATENbHOCTH, U MOUCK BapUaHTOB
JTYUIINX PELIEHU;

18 pa3BuTHE KPUTHUYECKOTO MBINUICHUS — 00pa3oBaTeNbHAs JEATEIBHOCTh, HAlpaBlICHHAS
Ha pa3BUTHE Yy CTYACHTOB Pa3yMHOro, pe(IEKCUBHOTO MBIIUICHHUS, CIIOCOOHOTO BBIIIBUHYThH
HOBBIE UJIEU U YBUIETh HOBbIE BO3MOKHOCTH.

[Toaxon pa3dopa KOHKPETHBIX 3a7a4 M CUTYaIUI IIMPOKO UCTIONb3YETCs KaK MPEroaaBaTeieM,
TaK U CTyJ€HTaMH BO BpeMsl JIEKIIUiA, JTa0OpaTOPHBIX 3aHATUHN U aHaIN3a pPe3yIbTaToB
CaMOCTOSITENIbHON PaboThl. TO 00YCIOBICHO TEM, UTO MIPU UCCIIEAOBAHUM U PEIICHUH KaXKI0H
KOHKPETHOM 3aJ]aul UMeeTCsl, KaK IPaBUII0, HECKOJIBKO METOJIOB, a 3TO TpeOyeT pa3zbopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYalUH.



KOJIN4Y€CTBO

Cemect Bun Hcnoab3yemMble HHTEPAKTHBHbIE
HHTEPAKTUBHBIX
p 3aHATHSA o0pa3oBaTe/bHbIE TEXHOJIOTHHU
4acoB

[IpakTnueckue 3aHSTUA B pexXUMax
7 JIP B3aUMOJCUCTBUS «IIPEIIOAABATENb — CTYICHT» U 46

«CTYJICHT — CTYJICHT»

HToro 46

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapel, JIP — nabopamopuuvie zansmus, CPC —
camocmosimenvHas paboma cmyoeHma

Tembl, 3a1aHust U BOMPOCH JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHBI CHOPMUPOBATH
HaBBIKM TIOWCKAa HWH()OPMAIMHM, YMEHHUS CaMOCTOSTEIbHO PpAaCIIUPSITh W YIIyOJATh 3HAHHS,
MOJIyYCHHBIE B XO/1€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHA.

[Momxon pa3dopa KOHKPETHBIX CHTyallMid IIMPOKO HCIOJB3YETCs KaK IPErojaBaTesieM,
TaK ¥ CTyJIEHTaMH IPU MPOBEJCHUN aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEILHON paOOTHI.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHM3allus
KOHCYJIBTAIMH C MCIIOJIb30BAaHHEM DJIEKTPOHHON TIOYTHI.

J1J1s1 JIT C HApYIICHUSIMH 3PEHHSL:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JII C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist auI ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DJICKTPOHHOH ITOYTHI.

JIaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

4. OueHoOYHbIE U METOAUYECKHE MATEPHAJIBI

OuneHovHble cpeacrea AJsd TEKYLIETr0 KOHTPOJIsA YCIIEBAEMOCTH H HpOMeH(yTO‘IHOﬁ
aTTeCTalluu

OrneHouHble CcpelcTBa MNpeJHAa3HAYeHbl Uil KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUI 00y4arommxcs, OCBOMBIIMX IporpaMmy yueOHoM qucuuiuinabl «DevOpsy.

OneHouHbIEe CpencTBa BKIKOYAET KOHTPOJIBbHBIE MAaTEpHaibl JUIsl IPOBEACHNS TEKYyUIero
KOHTPOJIA B popMe OLIEHKHU 1a00paTOPHBIX PabOT K MPOEKTa K 3a4eTy.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0POBBSI BEIOMPAIOTCS C YUYETOM MX WHIWBHUIYATBHBIX TICUXO(PH3NIECKUX OCOOEHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0pOBBS IPEIOCTABIISETCS JOMOJHUTEIBHOE BpEMs JUIsl TIOATOTOBKHM OTBETa HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PEe3yIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OIrpaHUYC€HHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHHUE TCXHUUYCCKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYATbHBIMH OCOOEHHOCTSIMH;

— [Opu HGO6XO)II/IMOCTI/I JJIsL 06yqa101111/1x051 C OTpaHUYCHHBIMHU BO3MOXXHOCTAMU 3J0POBbA
U MHBAJIWAOB TpOILEAypa OLCHUBAHUS pE3yJNbTAaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponetypa oneHMBaHUsI Pe3yJIbTATOB OOYYEHHs] WHBAIMJOB U JIMI[ C OTPAHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) IpelycMaTpuBaeT IpeloCTaBICHUe



uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3I0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J1J1st JIUT C HApYIICHUSIMH 3PEHHSL:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoi opme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHIC€HTA
oOyyJaronuxcs.

CTpyKTYypa OLIEHOYHBIX CPEACTB JJIsl TeKYLIeil U NIPOMEKYTOYHOM aTTeCTAluU

. HaumenoBanue
Ne KouTponupyemsie Kox xontponupyemoit
OIICHOYHOTO CPENICTBA
/ pa3zmensl (TEMBbI) KOMITCTEHITUH (T e
% . [IpomexxyTounast
0 JVCTIUATUTAHBI JaCTH) Texymmii KOHTPOJIb
aTTeCcTalus
Cl/CD OI1IK-3 JIP 1-4 Ilpoexm c reticom om
1. UHOYCMPUATLHO20
napmuepa
Docker OIIK-5, OIIK-6 JIP 5-6 Ilpoexm c keticom om
2. UHOYCPUATLHORO
napmmuepa
Kubernetes LC-3 JIP 7-16 Ilpoexm c xeticom om
3. UHOYCMPUATLHO20
napmuepa

IHoka3aTesu, KPpUTEPHHU H LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

CootBercTBHE 0230BOMY YPOBHIO OCBOCHMS KOMIIETEHLUH IUIAHUPYEMBIM pE3yJIbTaTaM
00yYeHUS U KPUTSPHUSIM UX OIICHUBAHHS (OI[CHKA: 32a4TEHO):

OIIK-3

Cnoco0eH k pa3pa60TI<e AITOPUTMHUYCCKUX U IPOTPAMMHBIX peI_HCHI/Iﬁ B 00JIaCTH CHCTEMHOT'O
W NPUKIIAAHOTO IMPOrpaMMHUpPOBAHUS, MATEMATUUCCKHX, I/IH(i)OpMaHI/IOHHI)IX 1 UMUTAIITMOHHBIX
MOI[GJ'ICI‘/JI, CO3JaHUIO HH(bOpMaLIPIOHHLIX pecypcoB r100aJIbHBIX CeTeﬁ, O6p8.30BaTeJ'II>HOFO
KOHTCHTA, IMMPUKIAJHBIX 0a3 JAaHHBIX, TCCTOB U CPEACTB TCCTUPOBAHUA CUCTEM U CPCACTB HA
COOTBCTCTBUEC CTAHAAPTAM U MCXOAHBIM Tpe6OBaHI/I${M

OIIK-3.2 3HaTh: MeTpuku kadectna [10

Hcnonb3yer MHCTpYMEHTaIbHBIE, (MpOU3BOAUTENBHOCTD, HAJIC)KHOCTb,
MIPOrpaMMHBbIE U allapaTHbIe CPEICTBA | CONMPOBOXKIAAEMOCTh, 0€30MaCHOCTD); METOIUKHU
U3MEpPEHU NI OLIEHKH KayecTBa Harpy304HOT0 TeCTUPOBAHHUS; IPUHIUITBI
MIPOrpaMMHOTO o0ecreueHus npodunupoBaHus Koja.

YMets: hopMynupoBaTh KpUTEpUH 3 (HEKTUBHOCTH
JUTSE KOHKPETHOTO KOMITOHEHTA; TUNITAHUPOBATH U
MIPOBOJIUTH TECTUPOBAHUE MPOU3BOAUTEIBHOCTH;
aHAM3UPOBATh PE3YJIbTATHI TECTUPOBAHUS U
BBISBJISITH ''y3KHe MecTa'.

Brnazmets: MHCTpyMEHTaMHU Harpy309HOTO
tectupoBanus (JMeter, Gatling); HaBbIKamMu
poUIMpOBaHUs TPUIIOKEHUH (TPOPUINPOBIIUKY




CPU, namsiTi); METOJaMH aHAJIW3a U BU3YaJIU3ALUU
pe3yJIbTaTOB U3MEPEHUM JIJIs MPUHATHUS PELICHHUH 10
ONTUMU3ALINH.

OIIK-5

CriocobeH MHCTAITMPOBATh U COIPOBOXK/IATH MMPOTrpaMMHOE obecrieueHne HHHOPMAITMOHHBIX
cucTeM U 0a3 TaHHBIX, B TOM YHCJIE OTEYECTBEHHOTO IPOUCXOXKICHHS, C yUETOM

MH(POPMALMOHHOHN 0€30MaCHOCTH

OIIK-5.1

3HaeT METOIMKY YCTAaHOBKHU U
aIMUHUCTPUPOBAHUS
MH(POPMAIIMOHHBIX CUCTEM H 0a3
JTaHHBIX. 3HAKOM C COJIEPIKaHHEM
Enunoro peectpa poccuiickux
porpamm

3HaTh: OpoLEeayphl YCTAaHOBKHU U HacTpoitku OC,
cepsepuoro [10, CYB/I; MeTobl TMarHoCTUKU
000pyI0BaHMsI; OCHOBBI BUPTyaJIU3allu1, B TOM
yucie ¢ npuMmenenuem 110 u3 Equnoro peecrpa
poccuiickux mporpamm (Astra Linux, PostgresPro).
VYMeTh: pa3BepThIBaTh U HACTPAUBATh CEPBEPHOE
[1O; moakmoYaTh U HacTpauBaTh NepudepuiiHoe
00opyI0BaHUE; TPOBOJINUTH OA30BYIO TUATHOCTHKY
HEUCTPAaBHOCTEH.

Bnagers: HaBblkaMu ycTaHOBKM U HacTpoiiku OC (B
T.4. CEPBEPHBIX); 0a30BHIMU HABBIKAMHU
agmunuctpupoBanust CYB]] (co3ganue b/1,
M0JIB30BaTENICH, O9KaI); HACTPOMKHU BEO-CEPBEPOB
(Nginx, Apache).

OIIK-5.2

YMeeT peaJII/I3OBI)IBaTI) TCXHUYCCKOC
COMPOBOXKICHUE HHPOPMAIIMOHHBIX
CHCTEM M 0a3 JaHHBIX

3HatTh: npuHIUILI paboTel cetelt (crek TCP/IP);
APXUTEKTYPYy KIUEHT-CEPBEP; OCHOBBI
anpmunuctpupoBanus CYB/] (HacTpoiika, pe3epBHOE
KOIIUPOBaHUE, M0JIb30BATEIN ).

YMeTh: 00BSCHUTH NPUHITUIBI B3AUMOACHCTBUS
KOMITOHEHTOB B PacIpe/Ie]ICHHON CUCTEME; BBIOPATh
noaxoxasuyo OC u CYB/I nns npoekra.

ButazeTs: HaBbIKaMU CUCTEMHOTO U CETEBOTO
aMMHHUCTPUPOBaHus, axMuHuctpuposanus CYB/,
KOHTEHHEPOB, KIaCTEPOB B 00JIAKE.

OIIK-5.3

Nmeet npakTudyeckre HaBbIKK
YCTAHOBKHU U UHCTAJUISIUU
MPOrPAMMHBIX KOMILIEKCOB,
IIPUMEHEHHUS] OCHOB CETEBBIX
TEXHOJIOTHH

3HaTh: NPOLEAYpHl YCTAaHOBKH U HacTpoiiku OC,
cepseproro [10, CYB]I; MeToapl TMarHoCTUKN
000py/I0BaHUS; OCHOBBI BUPTYaIU3alllu.

YmMetb: HacTpauBath cepepHoe [10; moakouaTs u
HACTpauBaTh CETEBOE 0OOPYJOBAHUE; IPOBOIUTH
0a30BYI0 TMAarHOCTUKY HEUCIIPABHOCTEHN CETEBBIX
IIPOrPaMMHO-aIaPATHBIX KOMIUIEKCOB.

Bnagers: HaBblkaMu ycTaHOBKM U HacTpoiiku OC (B
T.4. CEPBEPHBIX); 0a30BBIMHM HAaBBIKAMHU
agmunuctpupoBanus CYB]] (co3ganue B/I,
MoJIb30BaTeNe, 69KaIl); HaCTPOMKH BeO-CepBEPOB
(Nginx, Apache).

OIIK-6

Crnioco0GeH MoHMMaTh MPUHIUIBL pa00Thl COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUN 1
MCIOJIb30BATh MX JJISl pelIeHHs 3a/1a4 MPOo(EeCCHOHATIbHOMN JIeATeIbHOCTH

OIIK-6.1

ApPryMEHTHpOBaHO IPUMEHSIET
COBpeMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTMH, B TOM YHUCIIE
OTEUYECTBEHHbIE, IPU CO3/IaHUU
IIPOrpPaMMHBIX IPOAYKTOB U

3HaTh: aKTyaJbHbIE IPOTPAMMHBIE IPOIYKTHI U
O6UOIMOTEKH, B TOM YHUCIIE OTEUECTBEHHBIE, /IS
Ppa3BEPTHIBAHMS IPOIPAMMHBIX ITPOIYKTOB U
IIPOrPaMMHBIX KOMIUIEKCOB PAa3JIMYHOIO Ha3HAYECHUS
YMeTh: NpUMEHATh COBPEMEHHBIE
H(pOpPMAIMOHHBIE TEXHOJIOTUH JUIS pa3BEPThIBAHUS




IIPOrPaMMHBIX KOMIUIEKCOB
Pa3IMYHOIO HA3HAYEHUs

U NOJJEPKKU IPOrPaMMHBIX KOMIUIEKCOB
Pa3IMYHOrO Ha3HAYCHMSI

Bnagers: coBpeMEHHBIMU TEXHOJIOTUAMU
pa3BepThIBaHUS BEO-IIPUIIOKEHUN 1 BEO-CEPBHCOB,
0a3 TaHHBIX JJIs peIIeHUs 3a/1a4 PO ecCHOHATEHON
JeSITebHOCTH

OIIK-6.2

OpueHTupyercsi B COBpEMEHHBIX
MOJIOKEHHUAX U KOHUEIIIUIX
MIPUKJIAJHOTO U CUCTEMHOTO
MIPOrpaMMHOT0 0OecTIeueHusl,
aApPXUTEKTYpPbl KOMITBIOTEPOB U ceTeil (B
TOM YHCJIE U TJIOOAIbHBIX),
TEXHOJIOTUH CO3JIaHUs U
COMPOBOXKICHUS TPOrPAMMHBIX
MIPOJYKTOB U MPOTPAMMHBIX

3HaTh: OCHOBHBIE BU/IbI IPUKJIAJTHOTO U CUCTEMHOIO
IPOrpaMMHOTO 00ECTIeYeHUs], APXUTEKTYPbI
KOMITBIOTEPOB U CETeH (B TOM YHUCIIE U TTI00aThHBIX )
YMeTh: pa3BopauMBaTh U MOJAEPKUBATH TPOIYKThI
U CEPBUCHI

Bnagets: coBpeMEHHBIMU TEXHOJIOTUSAMU
COMPOBOXKACHUS TPOTrPAMMHBIX MTPOJIYKTOB U
IPOrpPaMMHBIX KOMILIEKCOB

Co3naer u pa3BUBaET apXUTEKTYPBI
cuctembl I Ha Bcex 3Tamax
SKA3HEHHOI'O IIMKJIa

KOMILJIEKCOB

LC-3

(IT) CnocoOeH mpoeKTHpOBaTh U MOICPKUBATH APXUTEKTYPY CHCTEM HCKYCCTBEHHOTO
MHTEJUIEKTa

LC-3.1 [IpumensieT pa3iauyuHble NPUHIMIBI U TATTEPHBI IPU

MPOEKTUPOBAHUU aPXUTEKTYphI cucteM NI

TunoBble KOHTPOJILHBIC 3aJaHUs HWJIM HHBIE MaTepHaJbl, He00XOAMMBbIC s
OLCHKHM 3HAHUI, YMEHHH, HABBIKOB U (M/IM) ONbITA JAEATEIbHOCTH, XapPaKTepPU3YIOLIUX
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B MPo1ecce OCBOCHHUS 00pa30BaTeJIbHOI MPOrpaMMbl

Ilpakmuueckue 3a0anus 01: 1a00pamopHvIX padom

BriOepure npunoxxenue — paHee pazpaboTaHHOE BaMH BEO-TIPUIIOKEHHE UIIH BEO-CEPBHUC C

MPUMCHCHUEM MAIlIMHHOT'O O6y‘-ICHI/I$I.

1. I[IpoBeauTe ayAUT KOJa MPUIIOKEHUS U JopaboTaiiTe ero Ha COOTBETCTBHE C
TpeboBaHUsAMH 12 (haKTOPHOTO NPUITOKEHUS.

2. Hactpoiite paboty ¢ mpoekrom B GitLab u CI/CD Tak, 4T0061 KOMMHUTBI aBTOMAaTHYECKU

myOJIMKOBAJIM KOJI HA CEPBEPE.

3. KonTeitnepusyiiTe Baile npusokeHue ajs 3anycka B Docker.

4. Hactpoiite knactep Kubernetes aiis 3amycka oJTHOTO SK3eMILIsIpa MPUITOKESHHS.

5. Hacrpoiite pe3epBupoBaHNe U TOPU3OHTAIILHOE MACIITAOMPOBAHUE TTPUIIOKEHUS TTO]]

Harpy3Ky Ha HECKOJIBKO CEPBEPOB.

6. OnyOnukyiite mpunoxkeHue B kinacrepe Kubernetes B o0make.

7. Onummre 6a30BYI0 CETeBYI0 HHPPACTPYKTYpPY B oOsake ¢ nmomoinbto Terraform.

8. Onummre paciIMpeHHYI0 CeTeBYI0 HHPPACTPYKTYpY B obJsiake ¢ nomoribto Terraform.




9. HactpoiiTe MOHUTOPUHT IIPUIIOKEHUS U KJ1acTepa.

10. [IpoBeauTe TeCTUpPOBaAHHE MACIITAOUPOBAHUS TPUIIOKEHUS B 00JIAKE MO HATPY3KOM.

Ilpumep nabopamopnoi padomaut
Jlabopamopnas paboma Nel: Hacmpouxa CI/CD ¢ GitLab
Tema: CI/CD

Lenv pabomui:
Hayuntscs nactpauBats CI/CD B GitLab.

3aoauu:

Hacrpoiika CI/CD B GitLab Takum oOpa3oM, 4TOOBI IPH MEPK PEKBECTE M3 BETKH stage B
BETKY prod MOXHO OBLIO 3aIyCTUTh paHHEP, OOHOBJISIONINI KO BallIeT0 CEPBEPHOTO
NPUJIOKCHUS, P HEOOXOAMMOCTH 3aITycKajlach COOpPKa U PeCTapTOBaIN HEOOXOAMMBIC
CEpPBUCHI.

Ooicudaemvie pe3ynomamol:
PasBepHyTOoe Ha yd4eOHOM cepBepe WM OTACIBHONH BHPTYaIbHOM MalinHe BeO-
npusoxenne ooHosisiercst u3 GitLab.

Xoo pabomul

1. ITonroroBeTe panee pa3pabOTaHHOE MPHIIOKEHUE

2. Pa3sepuute GitLab Ha oTHeNbHON BUPTYaIbHOW MAIIMHE WM UCHOJB3YHTE TOTOBYIO
YCTaHOBKY B oOJaKe.

3. Hartmmure Action B GitLab a1 aeminost ”3MeHeHH.

4. IIporecTupyiTe IEIIION.

5. Hanmmure 1OKyMEHTauIo 110 ACTUIOK B BUKH ITPOEKTA.

Tpebosanus k omuemy
1. TuTynpHBINA TUCT
HazBanue pabotsr, ®UO crynenTa, rpynmna, nara.

2. BBenenune
Lenb 1 3a1a4n pabOTHI.

Onucanue NpUIIOKEHHUS.

3. Teopetuueckas 4acTb
Kpatko omnucaTh cyTh paOoTEHI.

4. Peanuzanus
Kox Action B Gitlab.

5. Pe3ynbpratsl
CKpUHIIOTHI pabOTHI paHHEPA U PE3YIbTATOB JCTIION.

6. BeiBOIBI
[TpoGieMbl, BOSHHUKIIIHE TTPH BBHITTOJTHESHUH 33/ TaHHUS.

Kpumepuu oyenxu



3aureno: [lemioii paboTaet, mpriIoKeHHE OOHOBIISCTCS.
He 3auteno: Jlemoil He paboTaeT WM NpUIoKeHne He OOHOBIISETCH.

Pexomenoyemvie uncmpymenmoi
- GitLab, GIT.

33‘{eTHO-3K3aMeHaHI/IOHHLIe MaTepuaJibl 1Jisd HpOMe)l(yTO‘lHOﬁ arrecranuun (3aqu)

Ha 3auer cryaeHTBl mpOoeKTUPYIOT UH(PACTPYKTYypy M pa3BOpauMBaIOT B oOyake BeO-
NPUJIOKEHNE, HCIOJB3YIOIIee MaIlIMHHOE OOyueHHe Ui pPEeUIeHUs 3adad HWHIYCTPUATbHBIX
MapTHEPOB CO CIAEAYIOIUMU dJIEMEHTaMHU:

1. Onucanue nngppactpykrypsl Ha Terraform u koHpurypamnuu cepsepos Ansible.

2. KonTeitHepusanus nmpuiioxeHus ¢ momombio Docker.

3. Pasnmenenune cpen dev/stage/prod, passepreiBanue u3meHenuit u3 GIT ¢ momomrsto CI/CD.
4. ABTOMaTH3UPOBAHHOE PErPECCUOHHOE TECTUPOBAHMUE.

5. MOHUTOPHHT CEPBEPOB, KIACTEPOB, IPUIOKECHUS.

6. l'opuzonTanpHOE aBTOMacITabupoBanue B kinactepe Kubernetes,

7. OTKa30yCTONYMBOCTD 32 CUET PE3EPBUPOBAHUS CEPBEPOB MIPHIIOKEHUN, PEIIIMKALUU 0a3bl
JAHHBIX.

Ilepeuenv komnemenyuil (vacmu KoOMnemenyuu), NPOGEPAEMbIX OUEHOUHBIM CPEOCIEOM:
OIIK-3.2; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2; LC-3.1

4.2 MetoanuyecKkue MaTepuaJibl, onpeaessiioline Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YIOIIMX 3TANbI
(opMupoBaHUA KOMNETEHUH

Meroanyeckue peKOMEHIALUH, ONpeNeIdIome Npoueaypbl OLECHUBAHUA HA
IK3aMeHe:

IIponenypa nmpomMeXyTOYHOM aTTEeCTAllMM MPOXOAUT B cOOTBETCTBUU C [lonoxxeHuem o
TEKyIIeM KOHTPOJIE U MPOMEeXYyTOouHOH arrectanuu oodyyatouxcss @PI'bOY BO «Ky6I'V».

Htorooit ¢opmoii KOHTposIE CHOPMHUPOBAHHOCTH KOMIIETEHIMH y OOydaromuxcs 1o
JUCLUIUINHE siBJsieTcs 3a4eT. CTyAeHThI 00513aHbl C/IaTh 3a4€T B COOTBETCTBUH C PACIHCAHUEM U
y4eOHBIM IIJIAHOM.

OOC mnpoMexyTOYHOM aTTeCTallud COCTOMT M3 3aJaHuil U Pe3yJIbTaTOB TEKYIIETro
KOHTPOJIA.

®opMa MpoBEACHUS 3a4eTa: MUCbMEHHO.

[IpenonaBarento NpenOCTaBIAETCS MPaBO 3a1aBaTbh CTYAECHTAM JOIOJIHUTEIBHBIE
BOIPOCHI IO BCeW yueOHOU mporpaMMe AUCIUTIITNHBIL.

Pesynbrar cnaum 3adera 3aHOCUTCS MPENOAABaTENEM B DK3aAMEHALMOHHYIO BEIOMOCTh U
3aYETHYIO KHUXKKY.

OneHuBaHUE ypOBHSA OCBOEHHUS AMCLMILIMHBI OCHOBBIBAETCS HA KA4YE€CTBE BBINOJHEHUS
CTYJIEHTOM 3a/IaHUM TEKYIEro KOHTPOJIS U MPOEKTA.

Kpurtepun onenkmn:

3auTteHo — BhIMOIHEHO 60% MabopaTOpHBIX paboT (Ha OI[EHKY 3aU4TEHO) U BBIMOJHEH MPOSKT
Ha 60% unu OoJtee.



He 3aureno — BeimonaHeHo meHee 60% nabopaTopHbIX paboOT WK BhIOTHEHO MeHee 60%
MIPOEKTA.

Memoouueckue  pexomenoayuu,  onpeoenAwuue  NPOUEOypbl  OUCHUBAHUA
Jaabopamopuuix pabom:

[Ipouenypa oueHuBaHus J1aOOpAaTOPHBIX pabOT MIPOXOJUT B COOTBETCTBUU C
[Toso>xeHHEM 0 TEKyIlleM KOHTPOJIE U MPOMEKYTOUHOM arTectanuu odyuaroumxes PI'bOY BO
«KyoI'Y».

[To xaxxmoit mabopatopHoii pabote odopmisiercss ordetr. OTUETHI CHAIOTCS HA MPOBEPKY
PYKOBOJUTENI0 B TEYEHHE Kypca IO Mepe HMX BBINOJHEHHS, U 3alUIIAIOTCS CTyJIEHTaMHU B
YCTaHOBJICHHOM TTOPSIKE.

[Ipu 3amuTe oTYeTa CTYIHTY MOTYT OBITh 33J]aHbl BOIPOCHI U IOTIOJHUTENIbHBIC 3a/1aHuUs
[0 CyTH J1a0OpaTopHOil paboTHI, B TOM YHUCIIE U3 CHHCKAa KOHTPOJIbHBIX BOIPOCOB K JaHHOM
naboparopHoit pabote. [Ipu HeyAOBIETBOPUTENBHOM OLIEHKE 3HAHHM CTy/I€HTa M0 TeMe JaHHOTO
OTYeTa, CTYIEHT BO3BpAIlaeTCs K MOBTOPHOMY HM3YYEHHIO COOTBETCTBYIOIIUX MAaTEpPHAaJIOB,
MocJie 4ero JIOMyCKaeTcs K MOBTOPHOH 3ammre. HeynoBiIeTBOPUTEIHHO BBIMOJHEHHBIH OTUYET
TaK>Ke BO3BpaIlaeTcs Ha 10paboTKy.

OTt4der MOMKEH COJEp’KaTh 3arojioBOK, TeMy JabopaTopHOW paboThl, Lenb, 3aaHHe,
UH/IMBUIYAIbHYIO TEMY, OIMCAHHE XOJa BBHIMOJHEHHUS PaOOThI, HEOOXOAMMBIC MPHUKIATHBIC
MaTepuanbl (CXeMbl, MaKeThl JIOKyMEHTOB U T.Il.), B COOTBETCTBHH C TpPEOOBAHUAMH K
COJICpKAHMUIO, ¥ BEIBOJIBI IO padoTe.

OneHouyHble CpeACTBa [UIsi WHBAJIMAOB M JIMII C OrPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0pOBBSI BHIOUPAIOTCS C YYETOM UX WHAMBHUIYATBHBIX ICUXO()HU3UIECKIX OCOOCHHOCTEM.

— TOpu HEOOXOJUMOCTH HWHBAIMIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI IPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi IOJTOTOBKH OTBETA HA DK3aMEHE;

— MIPU MPOBEICHUU MPOLIETYPHI OLICHUBAHUS PE3YIbTATOB 00yUEHUS MHBAIUOB U JIUIL C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TPEIyCMATPUBAETCSI UCIIONB30BAHUE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— TIpY HEOOXOIUMOCTH JIJIsl 00YHAIOIINXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLEAypa OLEHMBAHUS pE3yJbTaTOB OOYYEHHUS MO JAUCHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa oneHMBaHUs pe3yJIbTaTOB OOyUYEHMsI WHBAIMJOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBsI 110 TUCIMIIMHE TPEAyCMaTPUBACT MPEAOCTaBICHHE WHPOPMALIUU B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 37J0POBBS M BOCIIPHUATHS HH(POpMAIIHH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B MieyaTHOU (popme yBeTHMUEHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1i1st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

4.3. Meroanuyeckue yKa3aHus mno OpraHM3anuu BBIYHCIUTEIbHOM
HH(PPaCTPYKTYpbI

YcioBus NpUMEHEHUA:
1. Kypc paccuurtan Ha CTyA€HTOB 3-T0 roaa o0yueHHs.



Hannuune noctyna x BerarciuTensHbIM pecypcam (o6mako Yandex.Cloud nmm
cloud.ru).

HudpactpykTypa BKIIOYAECT BUPTYaJbHbIE MAIIMHBI IS Pa3BEPTHIBAHUS CEPBEPOB a
take Managed kimactep Kubernetes.

ean, 3a1a4n U 0KUIaeMble pe3yJibTaThl:

1.

wn e

2.

Hean:
O6ecneunTh CTYJEHTOB MHCTPYMEHTaMH JUIsl pa3BepThiBaHus U T-uHGpacTpyKTyphI
MPOCKTA.
3agauu npenogaBaTeisi:
Co3manre y4eTHBIX 3alMCei B O0IaKe.
Hacrpolika npaB nocryna.
Hacrpoiika maGmoHHOTO peno3uTopHs I JIaOOpaTOPHBIX pabOT ¢ IpPUMEPAMH
koH(purypanuii Terraform, Ansible, Helm Chart.
[ToaroroBka HHCTPYKLUI 1O paboOTe ¢ 0OJAYHBIMU pecypcam.
O:xuaemble pe3yJbTaThl CTYA€HTOB:
YmMmenue pabotats 0071a4HON MHPPACTPYKTYpOH HA YpOBHE KOH(PHUTYpUPOBAHUS U
pa3BepTHIBaHMS MPUIIOKEHHH B KiacTepe Kubernetes.
ITonumanue CI/CD.

ITopsimoxk peanu3anuu:

1. Cozmanue y4eTHbIX 3amnmceii B obmake.

Kaxplif cTyJeHT nojlyyaeT akkayHT B o0Jiake Kypca.

2. Hacrpoiika npaB gocryma.

CTy,Z[CHTBI IMOJIy4JaroT AOCTYyIl K CO3JaHHUKO BUPTYAJIbHBIX MAlIWMH U AOOCTYII K KIACTCPY

Kubernetes B o0maxe.

3. Hacrpoiika mabJoHHOTO perno3uTopus Uis 1abOpaTOpHBIX padoT.

Peno3urapuii conepxut npumepsl koHurypanuii Terraform, Ansible, Helm Chart s

HacCTpOWKM BHUpPTyalbHOW oOnayHoil uHppacTpykTypel MU mnpoekToB ¢ mnpUMeHEeHHEM
GitLab.
4. IToaroToBKa HHCTPYKIMHU O paboTe ¢ 00IaYHBIMU pECypCcaMHu.

I/IHCprKHI/IH COACPIKUT TOCICAOBATCIIBHOCTh IAros, HCO6XO,Z[I/IMLIX JJIA HaCTpOﬁKH

BUPTyaJlbHOW oOsiayHoil MH(ppacTpykTypsl MU mpoexkToB Ha OCHOBE NpeAOCTaBICHHBIX

IIPUMEPOB.

IMopsanok NpoBepKH KOPPEKTHOCTH:

1.
2.
3.

Hannune akkayHTOB M JOCTYIIOB B 00JIaKe Y BCEX CTY/IEHTOB.
Hanuuue penosutopus ais 1a6opaTopHBIX padoT.
Wuctpykuums o pabdore ¢ obiaakoM u npumepamu B popmare README.md.

4.4. MeroanuyecKkue yKa3aHUus 110 OPraHU3aluM Ja00paTOPHBIX padoT

YcioBus IPUMEHEHHSA:

Kypc paccunran Ha cTy1eHTOB 3-T0O rojja 00y4yeHusl.

Hannuue noctymna k 006Ja4HBIM pecypcam.

esn, 3axaun M 0:KNAaEMbIe Pe3y/IbTAThI:

Hean:



[IpakTrueckoe ocBoeHue metonoiaoruu DevOps.
3ajauu npenogaBaTeisi:
1. Pa3paboTtka miaHna jabopaTopHbIX padorT.
2. Opranuzanus Git-uHGPaCTPYKTYPHI.
O:xuaemMble pe3yJibTaThl CTYA€HTOB:
YMmenue npumeHsTb Metononoruo DevOps At pa3BepThIBaHUS U COMPOBOXKICHUS
npoekTos, CI/CD.
[Mopsinok peanuzanuu:
1. Ilnan 1abopaTopHbIX padoT:
Bxmrouaer:
e Hacrpoiiky BupTyanpHO# 001a4HON HHYPACTPYKTYPHI ¢ moMoIibio Terraform,
Ansible.
e Hactpoiixy CI/CD GitLab.

e Hacrpoiiky knactepa Kubernetes 1st pa3BepThIBaHHS TPUTIOKCHHUS.

2. IlopsAnoK NPOBEPKH KOPPEKTHOCTH:
e Hanuuue BBINOJIHEHHBIX 3a1aHui B Git-perno3uTopusx.
e Haynune HacTpoeHHOM 00Ja4HON UHPPACTPYKTYPHI C pa3BEPHYTHIMU
UHIVBUAYAIbHBIMU IIPOEKTaMHU.
e OTueTsl ¢ aHAJIN30M PE3YJIbTATOB.
4.5. Meroauyeckue YKa3aHMsi 10 OPraHM3alUM TPOEKTHOH esTeJIbHOCTH
CTY/ICHTOB
YcioBus NPUMEHEHHA:
e Kypc paccuuTaH Ha CTYJIEHTOB 3-TO rojia 00y4eHHUs.
e Bpewms Ha poekT: 10 20 yacoB Ha CTyJEHTA.
e lcnonb3yroTcst KEUChl OT MHAYCTpHaIbHBIX apTHEpoB (Coepbank, AVA LAB).
Henn, 3a1aun u o:kuIaeMble pe3y/bTAThI:
o Ilean:
PasBepThIBaHNEe BUPTyallbHON 001a4HON MH(PACTPYKTYpHI Ui PELISHUs 3a1a4 C
npuMeHnenueM M.
e 3ajnaum npenoxaBaTes:
1. ®opmuposanue TpedboBanuii kK U'T uHppacTpyKType MpoeKTOB.
2. VHTerpanus pe3yabTaToB pa3BePTHIBAHUS IPOCKTA B UTOTOBYIO OICHKY.
e O:xuaaemble pe3yJbTAThl CTY/ICHTOB:
1. Peanuzauus UT-unppacrpykrypst MU npoekra ¢ CI/CD.
2. HaBbIku paOoOThl B KOMaH/IE U PE3EHTAIUN PE3yIbTaTOB.
IHopsaaok peanusanuu:
1. IIpumepsI KelicoB:
e I'eHepanus HHBeCTHLMOHHBIX 0030poB (COepOaHK):
Ucnonp3zoBanme GPT-3 mi1s co3maHns aHAIMTHYECKUX OTUETOB Ha OCHOBE
CTPYKTYpUPOBAHHBIX JAHHbBIX.
e ApTOMaTH3alMA 00pPadOTKH IOpUAHYECKUX J0KYyMeHTOB (AVA LAB):
Fine-tuning BERT 1151 u3BIeueHus KIFOUEBBIX YCIOBHIA U3 IOTOBOPOB.



8.

9.

10.
11.
12.
13.

1.
2.

2. T3 nas npoexra:
3anava: Pazpaborka UT-undpactpyKkTyphl mpoekTa.
Jranbl:
¢ [IpoektupoBanue HHGPACTPYKTYPHI.
e Hacrpoiika uadpactpykrypsl ¢ momouibto Terraform, Ansible.
e PasseprriBanue uepe3 Kubernetes.
e CI/CD na 6a3e GitLab.
3. Kputepumu oneHkmu:
e ['OTOBHOCTH HHPPACTPYKTYPHI.
e PaboToCmmocoOHOCTh MPOEKTA.
o JlokyMeHTaIMsI U IPE3CHTAIIHS.
ITopsiiok NpOBePKU KOPPEKTHOCTH:
e Hanunune peannzoBanHoro npoekra B Git-perno3utopuu 1 odiake.
e OTuer c aHaJIM30M pPEe3yJIbTATOB.

e [Ipe3eHTanys NpoeKTa Ha 3a4ere.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIUOHHBIX PECYPCOB H TEXHOJIOTHI
5.1. YueOHasi auteparypa

Docker. BBonusrii kypc. 3-e uza. Keiin Hlas. AJIMCT 2024. ISBN 978-601-09-7541-5
Kubernetes nns pazpadotunkos. [Jennuc Yunssam. [Tutep 2025. ISBN 978-5-4461-4129-
6

[TporpammupoBanue uHppacTpykTypsl. 2-¢ uzn. Moppuc K. BXB 2024. ISBN 978-5-
9775-1901-4

3amyckaeM Ansible. Xoxmreitn Jlopun, Mozep Pene. JIMK, 2023. ISBN 978-6-01763-
867-2

PyxoBoactBo nmo DevOps. [xun Kum, Ilarpux [lebya, xon Ywmmuc, [xe3 Xamom.
Mug 2018. ISBN 978-5-00100-750-0

Kubernetes B aetictBun. Mapko Jlykma. M3narensctBo JIMK. 2019. ISBN 978-5-97060-
642-1.

Docker na mpaktuke. Man Mwi. Ditnan Xo0con Ceiiepc. M3natensctBo JIMK. 2019.
ISBN 978-5-97060-772-5

@yHIaMEHTAIBHBIN NOAX0 K MporpaMMHoON apxurekrype. [Iurep, 2023. Mapk Puuapac
u Hur @opa. ISBN 978-5-4461-1842-7

HoxymenTarus GitLab.

Joxymenranus Terraform.

Jokymenranus Ansible.

JHoxymenTanust Docker u Kubernetes.

JlokymenTarus obnauHbix cepBucoB cloud.ru, yandex.cloud.

5.2. Ilepuoanyeckue U31aHUA:
Bassel nanusix komnanuu «Hct Beroy http://dlib.eastview.com
Onekrponnas oudmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM YHUCJIe COBPeMeHHbIe MpodecCHOHAIbHbIE 0a3bl
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Onexmponno-bubauomeunvie cucmemsl (IbC):
1. OBC «fOPAUT» https://urait.ru/


http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/

2. 95C « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvrvie 6azvi OaHHbIX

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. Kypnans uznatenscrBa Wiley https://onlinelibrary.wiley.com/

4. Hayunas snexkrponnas oudmuoreka (HOB) http://www.elibrary.ru/

5. IlonaHOTekcTOBBIE apXUBHI BEAYIIMX 3alIaHBIX HAyUHbIX KYpHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHaaoB HOMKOH http://archive.neicon.ru

6. HammonanpHass d3neKTpoHHas OuOmmMoTeka (HOCTYm K DIEKTPOHHOW  OMOIHOTEKE
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmoreku (PI'B) https://rusneb.ru/

7. Tlpesunmentckas 6udaroreka uM. b.H. Enbriuna https://www.prlib.ru/

8. baza ganneix CSD KemOpumxckoro nienTpa kpuctamiorpadpuuecknx gaausix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9. Springer Journals: https:/link.springer.com/

10. Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15. Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/

16. "Jlexropuym TB" http://www.lektorium.tv/

17. YuuBepcuterckas unpopmanuonnas cucrema POCCHS http://uisrussia.msu.ru

Becnnamuvie obpazosamenvhule pecypcoi
3. Jupyter Notebook — naTepakTHBHBIC BHIYUCICHUS
4. Visual Studio Code — penaktop kozaa ¢ noanepxkkoi Python
5. Google Scholar/arXiv — noctyn k Hay4HBIM ITyOIUKAIUSIM

Pecypcor c6o600n020 0ocmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AMmepukaHcKas nmaTeHTHas 0a3a maHHbIX Nttp://www.uspto.gov/patft/

3. MuHuctepcTBO HayKu | Bbicuiero oopasosanus Poccuiickoit @eneparnuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiii mopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

5. Hudopmanunonnas cucrema "EnnHoe oKHO J0CTyna K 00pa3oBaTelbHbIM pecypcam”
http://window.edu.ru/;

6. Enunas xosutekius udpoBbix oOpa3oBaTeabHbIX pecypcos http://school-collection.edu.ru/ .

7. Ilpoekt I"'ocyapcTBEHHOTO HHCTHTYTA pyccKoro si3bika uMeHn A.C. [Tymkuna
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-rH(pOpMaMOHHBIN mopTai "Pycckwuii s3pik" http://gramota.ru/;

9. Cnyx0a TeMaTHYECKHX TOJIKOBBIX cioBapei http://www.glossary.ru/;

10. Cnosapu u suimkioneauu http://dic.academic.ru/;

11. OOGpa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

12. 3akonompoekt "O6 oOpazoBanuu B Poccuiickoit @enepanuun". Bompock u oTBeTsI hitp://xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennuvie s1ekmponHble 00pazoeamenvhvle U UHGopmayuoHusie pecypcovl Kyol'V
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1. DnexTponHbIi katanor Hayunoit 6ubmunorexu Ky6I'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas 6ubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena Moy IbHOTO AMHAMHUYECKOTo 00yueHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOINICCKHX KOMIUJICKCOB, ITyOJIUKAIMi U KOH(DepeHIni
http://infoneeds.kubsu.ru/

5. bubnuorexa nHPOPMAIIMOHHBIX PECYpcoB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbHbBIX
texHosoruit http://mschool.kubsu.ru;

6. DnekTpoHHBIA apxuB AokyMeHToB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHBIE 0Opa3oBaTeNbHBIE pecypchl Kadenpsl WHGOPMAIMOHHBIX CUCTEM U
TexHoyioruii B oOpaszoBanmu KyOI'Y u HayuHo-merommdeckoro >xypHaia "IIIKOJIbBHBIE
['OAbI" http://icdau.kubsu.ru/

5.4 Ily6smmkanuu koHgepennuii A*

1. Tim Menzies, Oussama Elrawas, Jairus Hihn, Martin Feather, Ray Madachy, and
Barry Boehm. 2007. The business case for automated software engineering. In Proceedings of
the 22nd IEEE/ACM International Conference on Automated Software Engineering (ASE '07).
Association  for  Computing  Machinery, New  York, NY, USA, 303-312.
https://doi.org/10.1145/1321631.1321676

2. Farzana Ahamed Bhuiyan and Akond Rahman. 2021. Characterizing co-located
insecure coding patterns in infrastructure as code scripts. In Proceedings of the 35th IEEE/ACM
International Conference on Automated Software Engineering (ASE '20). Association for
Computing Machinery, New York, NY, USA, 27-32. https://doi.org/10.1145/3417113.3422154

3. Michael Hilton, Timothy Tunnell, Kai Huang, Darko Marinov, and Danny Dig. 2016.
Usage, costs, and benefits of continuous integration in open-source projects. In Proceedings of
the 31st IEEE/ACM International Conference on Automated Software Engineering (ASE '16).
Association  for  Computing  Machinery, New  York, NY, USA, 426-437.
https://doi.org/10.1145/2970276.2970358

5.5 llepeyens HHPOPMALHOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTHIi
1. O6nauHble MIATPOPMBI U CEPBUCHI
cloud.ru,YandexCloud, AWS/GCP/Azure— o6nadHble BEIYUCICHUS

2. CucteMsl yIpaBJIeHUs BEPCUSIMH U KOJU1abopaun
Git/GitHub/GitLab — koHTpoJIb BepcuHii Kojia 1 COBMECTHasE pa3paboTka

4. Cuctema yrnpaBiieHUs] 00y4eHUEM
Moodle — ciaua padot

5.6 IlepeyeHb JMIEH3UOHHOTO W CBODOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
o0ecneuyeHNs

1. CroGomuoe ITO (Open Source)
GitLab, GIT, Terraform, Ansible, Docker, Kubernetes.

6. MerToanueckue YyKazaHusi I O0y4YAOIIUXCHA IO OCBOEHHMIO

AUCHHUILIUHBI (MOIYJIs1)

[To kypcy mnpemycMOTpEeHO NTPOBEICHHUE JICKIIMOHHBIX 3aHSATHI, Ha KOTOPBIX HAeTCA
CHCTCME[TPBPIpOB&HHBIﬁ Marcepuaj 1o DeVOpS. B Xoac JICKLII/Iﬁ paccMaTpUBaArOTCS KIIKOUCBBIC
KoHIenuuu. [locne Kaxaoil JeKIuU peKOMEHIYETCS BBIIOJHEHHE MPAKTUYECKUX 3aJaHUN IS
3aKPCIUICHUSA KIIFOYCBBIX MOHATUN U MCTOOOB.
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https://doi.org/10.1145/1321631.1321676
https://doi.org/10.1145/3417113.3422154

JlaGoparopHble 3aHATHS Kypca TMOCBALICHBI MPAKTHUYECKOMY OCBOCHHIO METO/I0B
DevOps. Ha 3aHATHAX CTYACHTHI pEalM3yIOT OCHOBHBIE D3JIEMEHTHl MAaCIITAaOMpyeMOl H
OTKa30yCTOMYMBOM apXUTEKTypbl nHpopManuoHHoi cuctembl ¢ CI/CD B oOnayHbIX cpenax,
NpPEJOCTABICHHBIX TapTHEpaMH. 3a OCHOBY Oepercsi BeO-PUIIOKEHHE, HCIOIb3YIoIIee
MalIMHHOE OOyuYeHue IJid pelleHus 3aiad OT MHAYCTPHAIbHBIX MapTHEPOB, pa3paboTaHHOE
paHee Ha 2-M Kypce B paMKax AWCHHUILUTUHBI Web-pazpaborka, , OOpaboTka eCTECTBEHHOTO
A3BIKA.

IIpu camocrosiTenbHON paboTe CTyAeHTaM HEOOXOAWMO HU3ydaThb PEKOMEHIOBAHHYIO
JUTepaTypy B BuAe OoQULMATBHONW JOKYMEHTAIIMU K MCIOJIb3YEMBbIM OTKPBITHIM MPOTrPaMMHBIM
npoayKTam, 00IavyHbIM MmaTdopmam.

Bakneimmm KOMIIOHEHTOM Kypca SIBISIETCSI CAaMOCTOATEIbHAs MPOeKTHas paboTa, B
X0JIe KOTOPOH CTY/EHT pa3padaThIiBaeT 3aKOHYEHHOE PEUICHNE C YPOBHEM TEXHOJIOTHYECKOM
rotoBHOCTH (YTT') 5-6 i1 permenus 3anay (KeHCOB) HHAYCTPHATBHBIX TAPTHEPOB.
JlomyckaeTcsi BRIIOJIHEHNE MPOEKTOB B KOMAH/IaxX 110 3-X YEJIOBEK.

Keiicsl ITAO «COepbank»

1. 'enepaTtuBHbiii UU 1111 aBTOMaTH4€CKOr0 COCTABJICHUS HHBECTUIIHOHHBIX 0030pOB
Onucanue:

Anammtuku Coepa exXeTHEBHO COCTABIISIOT JICCATKN aHATUTUISCKUX M MHBECTUITMOHHBIX
0030pOB 1O phIHKAM, KOMIIAHUSM, MaKpOIKOHOMHUKE. 3aJjaua — HUCCIIe0BaTh NpuMeHenue LLM
JUISl TEHEpallii KPaTKUX CBOJIOK U AHAIIUTUYECKUX OTUYETOB Ha OCHOBE BXOJIHBIX JaHHBIX:
Oup>KeBble KOTUPOBKU, MAKPOIKOHOMHUYECKUE TOKA3aTENIN, PhIHOUHBIE COOBITHSL.

Henn:

Pa3pa0oTaTh HHCTPYMEHT, CIIOCOOHBII 110 CTPYKTYPHUPOBAHHBIM JAHHBIM U KPATKOMY OIHCAHHIO
(opMUpPOBATh NHBECTULIMOHHBIN 0030p B AEJIOBOM CTHIIE.

O:xupaemblii pe3yJbTar:

Mopnens, renepupyroias aHanuTuyeckue TekcTsl anuHoi 500—1000 cnoB ¢ pa3aenamu «0630p
COOBITHIN, «PEKOMEHIALIMIY, KIIPOTHO3BI», O(popMIIeHHBIE B hopmarTe OaHKa.

2. HJIIT-ananan3 kaJjiod KJIMEHTOB B cB0OOAHON Gopme

Onucanue:

B pamkax knuentckoro cepsruca COepOaHk oOpabaTbiBaeT 00paleHus! U3 4aToOB, MOOMIIBHOTO
NPUIIOKEHUs U KanoOHOoM hopMmbl. TpeOyeTcs HOCTPOUTH MOJIENIb CEMAHTUUECKOT0 aHAIIN3A,
BBIJIETISIIOUIYIO CYyTh OOpaIEHHs], ONIPEIENISIIOILY0 TOHATBHOCTD U TOTEHIIMAIbHYIO CEPbE3HOCTh
MHIUJCHTA.

Henn:

ABTOMaTU3UPOBATh KJIaccU(UKalnio 0OpalieHuit 17151 yCKOPEHHsI MapLIpyTU3allM1 U BBISBICHUS
MOBTOPSIOUINXCS OOJIEBBIX TOYEK B MPOAYKTAX U MPOIIECcCax.

OsxkupaeMblii pe3yabTar:

[TporoTun Mozenu, aBTOMaTUUECKH BBIACISIONIEH TEMBI 5kajlo0 (Hampumep, «onrokKa B
IIPUIOKEHUN, «IBOMHOE CIIMCAHUE) ), X IMOLMOHAIBHYIO OKPACKY U KPUTUYHOCTD.

3. Fenepanus cueHapueB (PMIIHHTOBBIX MUCEM /IS 00YYeHUS COTPYIHHUKOB

Onucanue:

bank npoBoauT kubepyueHusi, BKIOYasi pacChUIKY TECTOBBIX (PUIIMHIOBBIX MMUCEM COTPYIHUKAM
JUISI TIOBBIILIEHUS UX YCTOMYMBOCTH K COLIMAIbHBIM aTakaM. [IpoekT npeamnonaraer
HCIIOJIb30BaHUE TeHEPATUBHON MOJIEIH JUIsl CO3JaHUS PEATMCTUYHBIX (PUIIMHIOBBIX MMHCEM
pa3nuyHBIX TUNIOB (MoaenbHbIe cueta, HR-3anpocer, UT-nognepxka).

Henn:

Co3natb reneparop, CiocoOOHBINM Ha OCHOBE 33/IaHHBIX NTapaMETPOB (TeMa, CTHIIb, YPOBEHb
yTPO3bl) CO3/1aBaTh TEKCThI (PUILIMHTA JJIsI TPEHUPOBOK.



Oxumaemblil pe3yJibTaT:

Ha6op pa3HooOpa3HbIX IpUMEpOB (GHUIIUHTA U OIICHKA UX 3((HEKTUBHOCTH O PEAKIINU
COTPYAHUKOB, a TaKXke Kiaccudukanus Mojeneit yrpos.

4. MyJbTHMOAAJIbHBIN ACCHCTEHT /151 0aHKOBCKHUX OT/1eJIeHUil

Onucanue:

Ousnueckue otaenenus Coepdanka BHEAPSIIOT UHTEPAKTUBHBIX KOHCYJIBTAHTOB.
IIpenmnonaraercsa cozganue MyabTUMoAanbHoro M-accucrenTa, KOTOphIM BOCIPUHUMAET PEUYb
Y BU3YaJIbHO OPUEHTUPYETCS B IPOCTPAHCTBE (PACIO3HAET KIMEHTA, JOKYMEHTBI, 0aHKOMAThI), a
TaK)K€ OTBEYAET I'OJIOCOM.

Henan:

Pa3pabotats 0a30BbIi IPOTOTUII, UMUTUPYIOIINH (YHKIHMOHAIBHOCTh TIOMOIIHUKA: OTBETHI Ha
TUIIOBBIE 3aIIPOCHI, BU3yaJIbHBIE [10/ICKa3KH, HABUT ALK 110 OTACICHUIO.

OxuaemMblii pe3yJibTar:

WuTepakTHBHAS MOJIENb, 00bEMHSIONIAS TOI0OCOBON BBO/I, 3pUTEIIbHOE BOCTIPUATHE (HAIIpUMED,
QR-xon macnopTa), TEKCTOBBIN BBIBOJI M JKECTOBYIO PEAKIIMIO.

5. O0BSICHUMOCTH M KOHTPOJIb F'eHepPaTHBHBIX MojeJiell B 0ankoBckom U

Onucanue:

bank aktuBHO ucnonszyer LLM u NLP-cepBucs! (B uaT-00Tax, reHepanuy madjioHOB OTBETOB,
aBTOOTBETaX Ha e-mail), OJJHaKO BCTAET BOIPOC: KaK OOBSICHATh U KOHTPOJIUPOBATh [TOBEJICHHE
TaKUX MOJIEJIEH, 0COOEHHO B IOPUINYECKU 3HAUMMbIX KOMMYHUKALUAX ?

Henan:

HccnenoBath noaxoabl K TpaccupoBke pemeHuit LLM (Hanpumep, yepes J1orupoBaHue
reasoning chain, mocT-GuIbTPAIIUIO OTBETOB, BCTPOCHHBIE MPABUIIA).

O:xunaemblii pe3yJbTar:

Konnenmus cucrems! explainability + compliance-momysisi, 06ecredynBaronero COOTBETCTBHE
reHepaluy CTaHapTaM OaHKa U peryssiTopa.

6. 'eHepanus MoJIb30BaTEIbCKUX ClIeHAPUEB Pa00Thl B MOOMJIbHOM NMPUJI0KEHUN
Onucanue:

bank xouet ucnonb3oBaTh reHepatuBHbIM U 17151 OBICTPOM CUMYIISIMK MOIB30BATEIbCKUX
CLIEHapueB — HaIpHUMep, KaK KIMEeHT o(opMIIsieT BKIa/l, IEPEBOAUT CPEICTBA, TIOTYUYaeT
YBEAOMJICHHE O PUCKE MOIIEHHUYECTBA.

Henn:

Pa3paboTtaTh reHepaTop MOMIATOBBIX CLIEHAPUEB MOJIb30BATENILCKOTO MOBEIECHHS C
BapHaTUBHOCTHIO (MOJIOJION KIIMEHT, neHcuonep, UII).

OsxkupaeMblii pe3yabTar:

Habop aBToMaTnuecku crenepupoBanubix UX-crieHapueB, 0pOPMIIEHHBIX B BUJIE CLICHAPUEB
s QA i UX-uccrietoBaHui, ¢ JJOTUKON ACHCTBUN U THTUYHBIMH OITMOKAMU TTOJIH30BATE.
7. 'enepanus synthetic data 1y 6ankoBcKkHX Mojeseit

Onucanue:

Mogenu B Coepe TpeOyroT 001b110T0 00bEMa TPAH3aKIIMOHHBIX U KIIMEHTCKUX JTaHHBIX,
KOTOpbIE HENb3s UCIONB30BaTh HANpsAMYyIo n3-3a TpedoBanuii b u ®3-152. 3anaua —
pa3palboTaTh METO/1 FeHEepallui CHHTETUYECKIX OaHKOBCKUX JTAHHBIX, MAKCUMAJIbHO OJIM3KUX K
pEAJIBHBIM I10 PaCIpENEICHUAM U TOBEIACHHUIO.

Henn:

Co3natp 6e3omacHblil pipeline reHepalnu 1aHHBIX (HapuMep, TpaH3aKIui, mpoduieit
KJIMEHTOB, IIA0JIOHOB PACX0JI0B) ISl O0yUEHHUSI MOJIETICH.

OsxupaeMblii pe3yabTar:

CuHTeTHYeCKHil 1aTaceT U OTYeT O MeTpukax npuommkéHHocTy K peasibHomy (TSNE, K-L
divergence u fp.), ¢ OLIEHKOW MPUTOAHOCTH JJIsi O0OYUEeHHUsI CKOPUHTOBBIX UM aHTH(POI-
MOJIEIIEH.

8. Mopenb aHa/IM3a MHBECTHIMOHHONM NMPHUBJICKATEIBLHOCTH MAJIOro OM3Heca



Onucanue:

baHk akTMBHO pa3BHBaeT KPEAUTOBAHNE U MHBECTULIMOHHBIE HHCTPYMEHTBHI JUIsl MAJIOTO U
cpeanero npeanpunumarenscTsa (MCII). Tpebyercs co3nate Mojielb, KOTOpasi HA OCHOBE
OTKPBITHIX 1 0AaHKOBCKHX JTAHHBIX (BBIPYYKa, PACXObI, TUII IEATEIbHOCTH, OT3BIBbI, OHJIAIH-
AaKTUBHOCTh) OLICHUBACT HHBECTULIMOHHYIO NpHBIieKaTenbHocTs MCII.

Henn:

Pa3pabotaTh cucTeMy peHTHHIOBOM OLIEHKH KOMIIAHUN Majioro Gu3Heca ¢ BO3MOKHOCTbIO
BU3yalM3aluy (PaKTOPOB U AMHAMUKH TTOKA3aTENCH.

Oxuaemblii pe3yJbTar:

Mozenb, npucBanBaroIas KOMIIAHUM WHBECTHUIIMOHHBINA peiTUHT (Hanpumep, A—E),
00BACHAIOLIAs KJIIOUEBBIE MTApaMETPhI U JAroIlasi PEKOMEHJalUM U1 HHBECTOpA.

9. UHauBUaYAJbHAS OLIEHKA KPeIMTOCIOCOOHOCTH KJIHEHTA HA OCHOBE MOBEIEeHYEeCKHUX
JTAHHBIX

Onucanue:

CoBpeMeHHBI KpEeAUTHBIA CKOPUHT BBIXOJHUT 32 paMKU (PMHAHCOBBIX JaHHBIX. HeoOxoammo
HCCIIeIOBATh, KaK MOBEeHUYECKHE U IIU(POBBIE Cliebl (4acTOTa BX0/1a B MOOMJIBHBIN OaHK,
CIIOCOOBI OIIIaTHI, Teorpadusi, BpeMs OTKJINKA) BIUSIOT Ha IEPCOHATBHYIO OLIEHKY PHCKA.
Henan:

Paspaborars ML-M0/€1b, OIIEHHBAIOIIYIO BEPOSATHOCTH 1€ OTa MO0 HECTAHAAPTHHIM
MOBEJICHYCCKUM IMPU3HAKaM (BO3MOKHO — ¢ explainable Al).

O:xunaemblii pe3yJbTar:

[TpoToTun CKOPUHTOBOW MOJIEIH, KOTOpasi, TOMUMO CTaHAAPTHBIX JAHHBIX, YUUTHIBACT

g poBoii npoduis KueHTa u o0bsicusiet pemenus (SHAP, LIME u np.).

10. IIpeanKkTHBHASI AHAJIUTHKA BO3BPATAa MHBECTHLMII 110 HHPPACTPYKTYPHBIM NPOEKTaM
Onucanue:

B psne ciayuaeB CoepOaHK BBICTYIIAE€T yUaCTHUKOM/UHBECTOPOM B PETHOHAIBHBIX
UHPPACTPYKTYPHBIX IPOEKTAX (MKHIIbIE MACCUBBI, JOPOT'H, TEXHOMAPKH). 3a/1a4a — OLIEHUTH
MPOTHO3UPYEMYIO 3P(HEKTUBHOCTH BIOKEHUM ¢ YUETOM JeMorpadun, MUTpaIliH,
YKOHOMUYECKON aKTUBHOCTH.

Henn:

Pazpabotats Mozensb, mporuo3upytomyto ROI Ha ropuzonte 3—5 j1et, UCMOb3Ys BHELITHHUE
ucrounnku gaHHeIX: Poccrat, ETPIOJI, kagactp, conmenna.

OsxkupaeMblii pe3yabTar:

AHanuTHueckas MOJI€b C BO3MOXHOCTBIO F€OBU3YaIN3alliu U CLIEHapHOTO aHanu3a (poct/cnas,
rOCHpPOrpaMMbl, CMeHa TpaduKa U T.I1.).

11. Ananu3 noBeeHus1 MOJIb30BaTe/eil B IKocucTeMe IU(PPOBOro pyo.ist

Onucanue:

COepOaHk y4acTBYeT B MUJIOTHBIX IPOEKTax MO BHEApPEHUIo g poBoro pyoss. Murepec
IIPEJICTABIISIET UCCIIEI0OBAHUE TOIb30BATENIBCKUX NATTEPHOB: KaK U3MEHSAIOTCS MOJAEIN
noTpebieHus, CKOPOCTHU OIepalii, ypoBEeHb JOBEPHS, CPAaBHEHHUE C KJIACCUUYECKUM O€3HATIOM.
Hean:

[TocTpouth MO/IENH aHANIN3A MTOBEACHUS KIIMEHTOB, YUYaCTBYIOIIMX B TPAH3aKIUAX C HU(POBBIM
py0JieM: yacToTa, CpeJHUI Y€K, KOHTEKCTHI.

O:xupaemblii pe3yJbTar:

Otuét u ML-Mopenb, K1acCupHUIMPYIONIas TUIIBI OJIb30BaTENeH U BBISBIISIONIAS KITIOUEBbIE
pa3ianuus B MPEANoUTEeHUsAX U 6apbepax Hu(POBON BaTIOTHI.

12. CpaBHenne text2video / text2img monemei

Onucanue:

COepbaHk 3aMHTEpecoBaH B cpaBHeHMH text2video / text2img mojeneit (OTKphITbIe MOJIENH,
0COOEHHO KuTalckue). 3aaaya TpedyeT NpUMeHeHus 00JauHbIX PecypcoB mapTHepa JUls



MalmHHOro 00y4yeHus. OT CTyAeHTOB TpeOyeTcsl HaBbIK 3aIlyCKa OTKPBITBIX MOAETEH,
TUTAHUPOBAHMSL, CTPYKTYPUPOBAHUS U JIOTHPOBAHUS SKCIIEPUMEHTOB, COBMECTHOM padOTHI.
3agaua MOXKET ObITh pacnapasuleieHa sl CpaBHEHUsI MHOXKECTBA MOIeIe He3aBUCHMO B
TpyMIe CTYACHTOB.

Henan:

[TpoBectu cpaBHEHHE PabOTHI aKTyalbHBIX OTKPBITHIX Mojenel text2video / text2img.
OxuaemMblii pe3yJibTar:

Tabnuua ¢ pe3yabTaTaMu SKCIIEPUMEHTOB MOJIEINb / peno3uTopuii / pyHkmoHan / tpeboBanus /
OIICHKA MPOM3BOIUTENHHOCTH / X MPUMEPOB TeHepanuii (0b110/cTano), human eval mo
IPUHLIMITY apeHbl (KaKast JTy4lie)

Keiicol or «<ABAJIAB»

1. LLM u RAG pas BI-cucrembl Fastboard

Onucanue:

s pa3pabareiBaeMoii komranueit BI-cuctemsr Fastboard TpeGyercs pazpaborats nnTepderic
Ha €CTECTBEHHOM SI3bIKE JUISI TOCTPOSHHS OTYETOB Ha OoJbinnx MaccuBax naHHbIX B ClickHouse.
C nomorsio LLM HeobxonuMo kinaccuuuupoBarh 3ampochl MOIb30BaTeNIel Ha €CTEeCTBEHHOM
A3bIKE U U3BJIEKATh (DAKTHMUECKHE apaMeTphl AJIs JaJIbHENUIIETr0 BbI30Ba BE0-CEpBHUCA OTUETOB.
Henan:

Pa3zpaborars mpoOMIITHI TS KIIACCU(PUKAIIMU U 00paOOTKH 3ampocoB moJib3oBareneii LLM u
npeoOpa3oBaHus UX K BBI30BaM THUIIOBBIX OTYETOB C (PAKTUUECKUMHU ITapaMeTpaMu,
M3BJIEKaEMBIMH U3 3aI1pOCa.

O:xupaemblii pe3yJbTar:

HNucTtpymeHnT Ha ocHOBe LLM, no3Bosisironuil 3arpammuBaTh JaHHbIE O IPOJaXKax.

2. Ananu3 oopamennii kiueHToB 1 CRM-nepenucku

Onucanue:

B ciyx0e KIMeHTCKOTO cepBrca 3aCTPONIINKA €KEeHEBHO 00pabaThIBAIOTCS ASCATKI
oOparenuit (e-mail, 3BoHKH, MecceHKePHI). TpedyeTcs peaau3oBaTh CUCTEMY CEMaHTHUUECKOTO
aHanuza u knaccudukanuu NLU: BBIABIATE CyTh 00pallleHuid, ypOBEHb YIOBIETBOPEHHOCTH,
OTCJIEKUBATH MIOBTOPSIOIINECS 3aIIPOCHI.

Hean:

ABTOMaTH3MPOBATH NEPBUYUHBIN pa300p U MapHIPyTU3ALHIO 3aIIPOCOB 110 TEMATHKE (cAayda
00BeKTa, OTAeNKa, JOKYMEHTHI, kanoba u T.11.).

O:xupaemblii pe3yJbTar:

[TpoToTum, KOTOPHIN BBLAETSAET CYyTh OOpaleHui 1 popMupyeT Jamoop Mo TEKYIUM «OO0IIsIM»
KIJIMEHTOB.

3. I'eneparuBublii UU nu1s co3naHusi NnpoeKTHOM qokyMeHTanuu no T3

Onucanue:

B pamkax npoekTHpoBaHHUS 00HEKTOB JIEBEIONEPCKOM KOMIIAHUU apXUTEKTOPBI U MHKEHEPHI
TPaTAT 3HAYUTEIHLHOE BPEMsI Ha MOJTOTOBKY TEKCTOBOU MPOEKTHOM JTOKYMEHTAIIUH
(o00cHOBaHME pENICHUN, TTOSICHUTEIbHBIE 3aITUCKH, ONMCAHUS WHXEHEPHBIX CHCTEM). 3a1ada —
MCCIIEN0BATh BO3MOKHOCTh UCIIOIb30BaHus LLM 115 reHepanny 4epHOBUKOB TPOEKTHOU
JIOKYMEHTAllUM Ha OCHOBE UCXOAHBIX JAHHBIX: 3TAXKHOCTb, MaT€pUabl, KIMMAT, HA3HAUYEHUE,
HOPMBI.

Hean:

Pa3paboTraTe IpOTOTUI TEKCTOBOI'O T€HEPAaTOpa, KOTOPHIH MOMOraeT crienuaiucTam OpicTpee
dbopMUPOBATH JOKYMEHTAIUIO B COOTBETCTBHUH C IIa0JOHAMU U HOPMATHBAMH.

O:xupaemblii pe3yJbTar:

HNuctpymenT Ha ocHoBe LLM, co3maroniuii JIOrn4ecKu CTPOHHBIA U HOPMAaTUBHO I'PaMOTHBII
TEKCT, TMOIAOITUICS OBICTPON peIaKType HHKCHEPOM.

4. MyJbTUMOJAJIBbHBII areHT IS AHAJIU3a CTPOUTEIbHBIX ILUIOIAI0K



Onucanue:

00O «ABA JIAB» pa3pabatbIBaeT cCTEMY IJIi MOHUTOPHHTA CTPOUTEIBHBIX 00BEKTOB.
TpeGyercs co3aath NPOTOTUN MyJIbTUMOAANbHOTO M -arenTa, cnocoOHOro aHaIU3UpPOBaTh
U300paXeHHs CO CTPOUIIIOMAAKH (BHI€0/(HDOTO), a TAKKE MPUHUMATH TOJIOCOBBIE i TEKCTOBBIC
3arpockl (HalpuMep, «IIPOBEPh MOHTAXK MEPEKPBITUS HA 5 ATAXKE).

Henn:

O0beTMHUTH BO3MOKHOCTH KOMITBIOTEPHOTO 3peHHs (pacrlo3HaBaHUE CTaJAUH CTPOUTENbCTBRA,
TexHuku, Hapyuenuit) u HIJII (monumanue 3arpocoB, OTYETOB).

OxuaemMblii pe3yJibTar:

M HTEepakTUBHBINM areHT, KOTOPBIM Ha 3aIlIPOC CIIELMAINCTA MOXKET I10Ka3aTh HYKHBIA y4acTOK,
IPOKOMMEHTHPOBATh Mporpecc, 3apUKCUpoBaTh HAPYIICHUS.

4. I'eHepanusi peKJIaMHOT0 KOHTEHTA /IS )KHJIbIX KOMILJICKCOB

Onucanue:

«ABA I'PVIIII» perynsipHO 3al1yCKaeT MapKETUHIOBBIE KAMIIAHUM JUISl )KUJIBIX KOMILJIEKCOB.
HeoOxoaumo uccienoBaTh UCoiab3oBaHue quddy3noOHHBIX MOJeNeH s TeHepalu
n300paxeHuni (BU3yanu3alii UHTEPhEPOB, OKPECTHOCTEHN, BUAOB U3 OKOH) 1 LLM — s
OMHMCAHUN KBapTUP, IPEUMYIIECTB paiioHa, HHPPACTPYKTYPHI.

Henan:

CoznaTh HTHCTPYMEHTHI [l OBICTPOI FeHepaluy MPOAAIOIINX MaTepHaioB 0e3 MpUBJICUeHUs
JU3aHEPOB U KOIIMPAUTEPOB HA IEPBIX 3TAIlAX.

O:xupaemblii pe3yJbTar:

Habop crenepupoBaHHBIX KapTOUEK OOBEKTOB C TEKCTOM, H300PAKEHUEM H JIOTUKON «KHUBOT0»
PEKJIaMHOTO COOOIIEHUS.

6. 'enepanusi JOKyMeHTAIMM ¥ IIA0JI0OHOB I0OTOBOPOB

Onucanue:

IOpuaunueckuii jenapTaMeHT peryssipHO paboTaeT ¢ JOroBOpaMH JI0JIEBOIO y4acTHsl, aKTaMU
npuéma-nepesadyu u IpyruMu fokymenrtamu. Mcnons3zosanue LLM MoxkeT 3HaYuTEIBbHO
COKpaTUTh BpEMS Ha NOATOTOBKY YEPHOBUKOB — JIOCTaTOYHO BBECTH MMAPAMETPHI CIEIKH.
Hean:

Coznath cucteMy, KOTopas FeHepupyeT a/lallTUPOBAHHbIE TEKCThI IOKYMEHTOB 110 BBOJIHBIM
JTaHHBIM (THIT 00BEKTa, 3Tax, miomanas, PO, cpoku u mp.).

O:xupaemblii pe3yJbTar:

['enepatop noxkymeHnToB B hopmare Word mnu PDF ¢ aBTomaTtnyeckoii moacTaHoBKOM
apaMeTpoB U COONIOACHUEM IOPUANYECKOTO CTHIIS.

7. Mopaenb NPpOrHO3MPOBAHMSA CPOKOB C1a4H 00bEKTOB HA OCHOBE TEKCTOBBIX H
BU3YaJIbHbIX JAHHBIX

Onucanue:

JleBenonepckast KOMIaHUs BEIET AaHATTUTUUECKUM apXUB [0 CpoKaM cTpoutesbeTna. C
MOMOIIBIO MYJIBTUMO/IAIBHBIX MOJieNiell (TeKCTOBbIe OTYETHI + (POTO CTPOUKH) MOKHO
MIPOrHO3UPOBATh BEPOSTHOCTh OTKJIIOHEHMSI OT rpaduKa caauu.

Hean:

PazpaboTaTs Mo/€b, KOTOpAs MO TEKYIIEMY cTaTycy 00BhekTa (hoTto, oTuér CMP) onieHnBaet
PHUCKH 3aEPKEK.

O:xupaemblii pe3yJbTar:

[TporoTum, KOTOPBIN NOKa3bIBAET BEPOSITHOCTh OTKJIIOHEHUH U AAET TEKCTOBBIE TIOSICHEHUS
(ocHOBaHHBIE Ha PAaCMO3HAHHBIX NMPU3HAKAX — «HE 3aBEPIICHbI (acaiHble pabOThI», «KMOHTAXK
WHXEHEPUU HE HA4aT»).

8. O0paTHas renepauuss — UU-nmoMomHMK /151 MOKYyNaTeJ el KBapTHP

Onucanue:

Bynymue nokymnarenu 4acTo 3aJar0T TUIIOBBIE BOIIPOCH! O KBAPTUPAX, IUTAHUPOBKAX, HIIOTEKE,
akuusx, cpokax. Bmecro call-ientpa npeiaraercs peanuzoBatb LLM-60Ta, KOTOpBIit



00pabaThIBacT TEKCTOBBIC M TOJIOCOBBIC 3aITPOCHI, TTOKA3bIBACT IJIAHUPOBKH, cchitaeTcs Ha PDF-
JOKYMEHTBI U MOXKET «OOBACHATHY HHPOPMALIUIO TPOCTHIM S3BIKOM.

Henan:

prOCTI/ITB KOMMYHUKAIIUIO C KIIMCHTAMU Ha 3Talic BbI60pa KBapTUPbI U ITOBBICUTH KAY€CTBO
MEPBUYHOTO KOHTAKTA.

O:xunaemblii pe3yJbTar:

JeM0-00T, ClTocCOOHBINM O0TBEYATh HA BOIIPOCHI O KUJIOM KOMIUIEKCE, OPUESHTUPYSICH B €TI0
XAPAKTCPUCTHKAX U MAPKCTUHIOBBIX JOKYMCHTAX.

Keiic ot OO0 «CBsizpPecypc-Kybann»

Onucanue:

Kommnanust OO0 "CeszsPecypc-Kybanp" oka3biBaet yciryru cBs3u. Pabora ¢ kiueHTamu
aBToMaTu3upoBaHa Ha 6aze CRM butpukc 24. JIji1 KOMIaHUM aKTyaabHBI BOITPOCH Pa3paboTKH
MEPBOHAYAIIBHBIX BEPCUI JOKYMEHTOB € NOMOIIbI0 LLM 1 B nepcrieKTuBe aBTOMATU3ALIMU
reHepamuy O00JIBIIOr0 KOJIMYECTBA JOKYMEHTOB 1o madioHaM ¢ nomomsio LLM u RAG
CUCTEMBI C UHTerpauuei ¢ butpukc 24. 3ajaun BKIIOYAIOT B ce0sl:

1. Pa3paboTka 6MOIMOTEKH MPOMIITOB JJIsl TeHEpAIMK PErJaMeHTOB OMKUCaHUs OM3HeC-
npoueccos burpukc 24.

2. PazpaboTka OMOIMOTEKH MTPOMIITOB JIJIsl TEHEPAlMK Te€X3aaHUi Ha OCHOBE IMapaMeTpOB
OKa3aHUs yCIyT.

3. PazpaboTka 6MOIMOTEKH TPOMIITOB JIJIsl TEHEPAIlM KOMMEPUECKUX MPENI0KEHU Ha OCHOBE
apaMeTpoB OKa3aHUS YCIIYT.

4. Pa3zpaboTka OMOIMOTEKH MPOMITOB ISl TeHEPAllMU CKPUIITOB PabOThl TEXHUYECKOM
MOIJIEPIKKHU.

5. PazpaboTka 6MOIMOTEKH TPOMIITOB JIJIsl TEHEPAllMU CKPUIITOB pabOThI OT/IeNa MPOJAK.

6. Anipobanys ¥ CpaBHEHHUE PA3JIMUHBIX S3BIKOBBIX MOJCIICH ISl pelIeHus 3a/1a4.

Hean:

ABTOMaTH3UPOBATh PAOOTY COTPYIHUKOB IO COCTABICHHUIO TUIIOBBIX IOKYMEHTOB.
OsxkupaeMblil pe3yabTar:

bubnuoTexa mpoMNTOB ¥ PEKOMEHIAIIMU 110 UcTofib3oBaHuio LLM mist perieHust mocTaBiIeHHBIX
3a/1au.

Jlnis  CTYIEHTOB C OTrPaHMYCHHBIMH BO3MOXHOCTSIMH  370POBBSI  ITPEIYyCMOTPECHBI
JOMOJIHUTCIIbHBIC WHAWBUAYAJIBHBIC KOHCYJIbTAllMU, HA KOTOPBIX IMPEIoaaBaTCiib HOI[pO6H0
Pa3bICHSET CIIOKHBIC ACTICKTHI JUCIUIUIMHBI, TOMOTACT aJallTUPOBATh PAKTUYCCKUEC 3aJaHHS U
obecrieurBaeT CrHelHMaabHble YCIOBUSA JUIS OCBOCHHMS METOJOB pabOThl € CHCTEMaMH
UCKYCCTBEHHOTO HWHTEIUIEKTa. VHAMBUAYaIbHBIA TOAXOJ TMO3BOJSET TaKUM CTyJICHTaM
MOJHOIICHHO YyYacTBOBaTh B Y4eOHOM TMpoliecce M JOCTHraTh TPeOyeMbIX pe3yJbTaToB
o0y4JeHusl.

7. MaTepuaJIbHO-TeXHHUYECKOe o0ecrevyeHne 1o JUCHUILIUHE (MOYJII0)

Bupryaneneie Mammsbsl, kiactep Managed Kubernetes u pecypcst GPU B obnake
npeocTaBiseTcst UHAyCTpuaibHbIM napTHepoM I[TAO «Coepbank»:

Kon
-BO En.
Ne [Ipoxyxt TlapameTpbi pozyKTa Kon-o KOH | H3M.




ypa

10707
Bupryanenas | Bupryansnag mamuna 10% vCPU 2 1 60 e
MaliiHa vCPU 4 RAM
OC Ubuntu 22.04 1 T
Cucremnslii 1uck SSD 1 It
10 '
Apenna ny6aumanoro [P 1 116,
B Bupryanpnas mamumna ¢ GPU
e epy | NVIDIA® Tesla® V100 2 GPU 8 1 1 | MWr
Matttia © vCPU 128 I'b RAM
OC Ubuntu_24.04 1 T
Cucremusblii nuck SSD 1 It
2000 e
Huck SSD 1 LT
4096 e
Huck SSD 1 LT
4096 o
Apenna my06auunoro IP 1 T
K8S Master node 8 vCPU 16 RAM 1 1 It
Worker node 10% noxnst 4 vCPU 32
RAM 5 116
Worker node SSD-NVME 64 I'6
Apenna myoaugnoro [P 1 [T
ML Inference
Instance Type | Bpems paGoTsl B Mecsii 40 1 q
GPU
Nucranc 8§ x NVIDIA® H100
NVLink PCle 160 vCPU 1520 GB 1 T
RAM
Konunuectso 3anpocos k ML- 1 Main.
MOJIEIISIM Ot
Ko ML-mogzeneit 160 o
LLM Toxensr GigaChat 2 Max 50 M




Toxenst Embeddings

M.

400 It

JlonoJHUTENbHbIE 00JIaYHbIe PECYPChl MPEIOCTABISAIOTCS TEXHOJIOTMYECKHM MapTHEPOM
Yandex Cloud.

HaumenoBanue yueOHON ayIUTOpUH, €€ OCHAILIEHHOCTb

Ne Bua pa6or
000pYy/1I0OBaHUEM U TEXHUYECKUMU CPEICTBAMH 00y4EHUs
1. JlexumoHHbIE 3aHATUS  AyauTopus, YKOMIIJIEKTOBAaHHAS CIeLUAaIU3UPOBAHHON
MeOeNbl0 U TEXHUYECKUMU CpPeICTBAMU 00yUeHUs!
2. JlaGoparopHble 3aHATUS  AyAUTOpPHUS, YKOMIIJIEKTOBAaHHAS CIeLUaIU3UPOBAHHOMN
MeOenbl0 M TEXHHYECKUMH  CpeiCcTBaMHM  0OydeHus,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ECIICYCHHEM
3. I'pynmnoseie Aypuropus, YKOMIUIEKTOBaHHAasI CHeUaIn3upOBaHHON
(MHIMBUyaJIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
KOHCYJIbTallu{ KOMIIbIOTEPaMHU, IPOrPaMMHBIM 00ecIiedeHuEM
4. Texkymuid ~ KOHTposb, AyAUTOpUS, YKOMIUIEKTOBAHHAs CIeLUaIU3UPOBAHHOMN
IIPOMEXKYTOYHAs MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHus,
arrecTanus KOMITBIOTEPAMH, IIPOTPAMMHBIM 00€CTIeYCHUEM
S. CamocrosTenbHas Kabuner g caMocTosTenbHONM  paOOThI, OCHAIEHHBIN
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «lHTepHeT», mporpamMmol 5KpPaHHOTO YBEIHYEHHUS U
00€eCre4YeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(OPMallOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHaienue onpeaensercs OIIOIL.
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