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1 Henu 1 3a1a4M U3y4YeHUs] AU CHUATIAHBI (MOILYJIA)

1.1 Ilesb ocBOGHUS JUCHUTLIMHBI

dopMHUpOBaHUE y CTYACHTOB CUCTEMHBIX 3HAHWU, MPAKTUYECKUX YMEHUH M HABBIKOB B
o0jacTy OpraHM3alvi M YyOPaBICHUS MPOILECCAMH KOJUICKTUBHON pa3pabOTKU CIOKHBIX
WH(OPMAIIMOHHBIX CHCTEM C UCIOJIB30BAHHEM COBPEMEHHBIX METOJOJIOTUN, WHCTPYMEHTOB U
npaktuk uaaycrpun (DevOps, CI/CD, Agile).

1.2 3agauy JUCHUIINHEI

W3y4nTh IpUHIUIIBEI B METOAOJIOTUHU KOJUIEKTUBHOM pa3padotku (Agile, Scrum, Kanban)
1 UX npuMeHeHue B co3ganuu MC.

OcBouTh UHCTPYMEHTHI KOHTpOJIs Bepcuil (Git) u mmatdopmbl uis KOMaHIHOW paboThI
(GitLab, GitHub).

ChopmupoBaTh HaBBIKM MPOCKTUPOBAHUS U  YIPABJICHUS TPEOOBAHUSIMH K
WH()OPMAITMOHHON CHCTEME.

Hayuutbcsi mpoexkTupoBaTh, HacTpauBaTh M MCIOJIb30BaTh INAWIIIAHHBI HEIPEPBIBHON
uHTerpanuu u noctasku (CI/CD).

OcBouth ocHOBBl KoHTeiHepu3anuu (Docker) u opkectpamuu 1 oOecrmeueHus
nepeHocuMocTu U Macmradupyemoctu NC.

N3yunTh NpUHLMUIBI YNIPABIEHUS MPOEKTaMU, BEJICHUS] TEXHUUYECKOW JOKyMEHTAllUu U
MIPOBEJCHUS KOJI-PEBBIO.

1.3 MecTo qucuunjnHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl

Hucuummuaa «KotekTuBHas pa3padoTka HHPOPMAIMOHHBIX CHUCTEM» OTHOCUTCS K
«YacTtp, popMupyemasi yuacTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHUW» bioka 1 «/lucuumimae! mo
BeiOOpy b1.B./IB.4» y4eOHoro ruana.

1.4 IIpogeccnonanbHBIE POJIM B CTPYKTYpe 00pa30BaTe/IbHON MPOTrpaMMbl

Ponw 1: Data Engineer (Unoicenep no danuwim)

3agauu:
1. TIpoektupoBanue u noctpoenre ETL-npoueccon
2. Co3zpanue ¥ ONTUMHU3AIUS XPAHUITUI] TAHHBIX
3. ObecniedyeHne Ka4ecTBa M JOCTYITHOCTH JIaHHBIX
4. Hacrpoiika nuHppacTpyKTypsl Uit 00pabOTKH OONBIINX JAHHBIX
5. HHTterpanus pa3po3HEHHBIX UICTOYHUKOB JaHHBIX
6. Pabota ¢ maHHBIMU B 00JIACTH IPUPOIOTIOIH30BAHUS, MEIUIIUHBI, CBS3H U
TEJIEKOMMYHHUKALIHI
Ponw 2: ML Engineer (Unoicenep MO)
3agaun:

1. Peanuzaums ML-mopneneli B npogyKTUBHBIX CHCTEMAX
2. OntuMm3anys Npou3BOIUTEIIFHOCTH U MAaCIITAOMPOBAHKUE MOJIEICH
3. Pazpaborka ML-naiimuiaitHOB 1 aBTOMaTHU3aLKs POLIECCOB
4. MOHUTOPHUHT KayecTBa MOJIEJIEN B TPOTYKTHUBE
5. HWuterpanus ML-pemenuii ¢ 6u3Hec-nIpUiI0KESHUIMHI
Ponw 3: MLOps (Cneyuanucm no sxcnayamayuu MHU)

3agaun:
1. ABTOMaTu3aIus mMporeccoB 00yUEHHUs U pa3BePTHIBAHUS MOJIEICH
2. MoOHUTOPUHT NPOU3BOAUTEILHOCTH ML-cucteM
3. VYmnpaBieHue BepcUsIMHU MOJENIEN U TaHHBIX
4. O6ecmnieuenue CI/CD myis ML-tipoekToB
5. Ontumusanyst BBIYUCIUTENIBHBIX PECYPCOB



1.5 IlepevyeHb MIaHMpPYeMbIX Pe3y/JbTATOB OOyYEeHHUS MO JUCUMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HAmpaBlieHO Ha (OpMHpPOBaHHE Y
00yYaroImuXxcs CIeIYIOMUX KOMIIETEHIIMN:

YK-1

Cnocoben ocyuwiecmenamos nOUCK, KpUMUYeCKUil AHAIU3 U CUHMe3
uHpopmayuu, NPUMEHAMb CUCHEMHBLIL RO0X00 0J13 PeuleHUst ROCMAB/ICHHbIX
3a0au

YK-1.2

BriOupaeT onTUMalIbHBIN BapHAHT PEIICHUS 3a7a91, aprYMEHTHPYs CBOUM BBIOOD

3narb: Kpurepuu cpaBHEHUS allbTEpHATUBHBIX PEIICHUN.
Ywmets: [IpoBOUTH CpaBHUTENIBHBIN aHAIN3 BapUAHTOB.
Buiagers: HaBplkaMu apryMeHTalMK U IPUHSATHS PELICHUMN.

YK-3

Cnocoben ocyuiecmesiambs coyuaiibHoe eé3aumooeiicmeue u peaiu3oeéoleamns
C6010 POJ1b 6 Komanoe

VYK-3.2

[TprMeHsieT MeTOIbI KOMAaHIHOTO B3aUMO/ICHCTBHS; ITIAHUPYET U OPraHU3yeT
KOMaHJIHYI0 paboTy

3HaTh: MeTobl U MHCTPYMEHTHI OpraHU3aIMi KOMaHIHOU paOoTHI.
YMets: Pacnipenensats 3a1a4u ¥ KOHTPOJIUPOBATh UX BBIIIOIHEHUE.
Brnanets: TexHukaMu KOMaHIHOW KOOPJIMHAIIMY Y TJIAHUPOBAHUS.

YK-5

Cnocoben eocnpunumams Me)cKyabmypHoe paznoodpazue oduecmaea 6
COUUANbHO-UCMOPUYLECKOM, IMUUECKOM U PUN0coPCKOM KOHMEKCMAX

YK-5.1

HNmeeT 6a30Bble NPeACTABJICHUS 0 MEKKYJIbTYPHOM Pa3Hoo0pa3uu o0uiecTBa
B 9THYECKOM U PUI0COPCKOM KOHTEKCTAX

3HaTh KIIOYEBBIC MOJICIN KYJIBTYPHBIX pa3mnuuid (XodcTeae) u STHIeCKue
kozaekchl (ACM) i paGoThI B pacipeiefieHHBIX KOMaH/1aX, YMETh YUUTHIBATh 3TU
acIIeKThI NIPH MJIAHWPOBAHUM 3a]1a4 U pa3pelieHUH KOH(IUKTOB, BIaJIETh
HaBBIKAMU a/IaITUBHON KOMMYyHHKanuu B Jira/GitLab u yuera tpeboBanuii
noctynHoctd (WCAG) npu poeKTUPOBAHUH.

VK-5.2

WuTepnperupyet npo0iaeMbl COBPEMEHHOCTH € TIO3ULIUHU 3TUKU U (PUI0COPCKUX
3HAHUU

3nate: CoBpeMEHHbIE COLMATBHO-3TUUYECKUE TPOOIIEMBI.
YmMmetb: [IpumensTs atrueckue frameworks s ananmsa.
Bnaners: HaBbikaMu 3THYECKOU OIIEHKHU TEXHOJIOTHH.

IIK-3

Cnocoben npumenams OCHOBHbIE ANZOPUMMUYECKUE U RPOZPAMMHbBIE PeUleHUs
6 obnacmu UHPOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHON02UI, a MaKice
yuacmeosamsy 8 ux papadomee

I1K-3.2

Omnpenensier 31eMeHThI TPOOJIEMHON 00JIACTH U MX B3aUMOJCHCTBUE, ADXUTEKTYPY
IPOTPaMMHOM CHCTEMBI, e¢ (hyHKIIMOHAIBHBIE BOSMOXXHOCTHU U JIOTUKY PaOOTHI C
MCIOJIb30BAHNEM OCHOBHBIX KOHIENTYaIbHBIX MOJIOKEHUH (PYHKIIMOHAIBHOTO,
JOTUYECKOr0, 00bEKTHO-OPUEHTUPOBAHHOTO M BU3yaJIbHOTO HAIIPABICHUI
IPOrpaMMHUPOBAHUS

3Hatb: [TpuHuunel npoektupoBanus apxuTekTypsl [10.
Ywmets: [IpoeKTupOoBaTh KOMIIOHEHTBI CUCTEMBI U UX B3AUMOJECHCTBHE.
Brnanets: HaBbikamu npoeKTHpOBaHUS POTrPAMMHON APXUTEKTYPHI.

IIK-4

Cnocoben naanuposams HeoOX00UMbLE PeCyPCobl U IMANDBL 8LINOJIHEHUA Padom 6
odacmu UHPOPMaAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON02UN, COCMABIAMb
COOMEEeMCmMEyIouiUe MexHu4ecKue ONUCAHUA U UHCMPYKYUU

I1K-4.2

[TpumeHsieT coBpeMEeHHbIE TPHEMbI pa0OThI ¢ MHCTPYMEHTAIBLHBIMU CPEICTBAMH,
MOAJEP/KUBAIOIIMMH CO3/1aHNE IPOIPAMMHBIX IPOAYKTOB U IPOrPaMMHBIX
KOMIIJIEKCOB Ha 0a3e S3bIKOB MPOrpaMMHUPOBaHuUs, 0a3 JaHHBIX U [TaKETOB
IPUKJIAJHBIX IPOrpPaMM




3natk: [Ipuemsl paboThl C HHCTPYMEHTAIBHBIMU CPEACTBAMH.
Ymers: Mcnonp30BaTh HHCTPYMEHTHI ISl CO3/JaHUS IIPOTPAaMMHBIX KOMILIEKCOB.
Buiagers: TexHukamMy MHTETpalMU Pa3Iu4YHbIX HHCTPYMEHTOB.

I1K-4.3 Cnioco6eH BCcTob30BaTh METOIBI 3P GEKTUBHOTO YIPaBICHUS KOMaHAOU MTPH
pa3paboTKe, BHEAPEHUH U COMIPOBOXKICHUU POTPAMMHBIX MPOJIYKTOB

3Hatb: MeToas! yripaBiieHus: kKomanaoil B IT-mpoekrax.
VYmerb: Opranu3oBbIBaTh pabOTy KOMaH bl HAa Pa3HbIX dTamax.
Bnanets: [IpakTrkaMu ynpaBieHUs KOMaHJI0W pa3pabOTKH.

SS-2 Cnocoben ocyuwecmenamsp c6010 mpyoosyro 0esameabHOCHmy ¢ YUémom
HeoOx00umocmu IhheKmusHoll KOMMYHUKAUUU U 83AUMOOCIICIEUS 8 PAMKAX
KOJL1eKMUGHOI npoeKmHou padomol 6 chepe HH

SS-2.1 D heKTHBHO KOMMYHHUITUPYET C yYaCTHUKAMHU MTPOCKTHOW KOMaH/IbI IPH
IUTAHUPOBAHHHM, PEAIM3ALMU U aHAJIM3E PE3YJIbTaTOB PabOTHI

3nate: [Ipuniumne! 3¢ GeKTUBHON KOMMYHHUKAIIMH B IIPOEKTAaX.
YMeTs: SICHO u3narath UIEU U 33/1a4d KOMaH/IE.
Brnagers: HaBbikamu npoBeieHust 3p(eKTUBHBIX BCTpEU.

SS-2.2 YuuteiBaeT npodeccuoHaIbHbIE B POJIEBBIE OCOOCHHOCTH KOJUIET TP COBMECTHOM
pa3paboTKe TEXHUYECKUX PEIeHUHN U MPEACTABICHUU PE3yIbTaTOB

3HaTh: OcOOCHHOCTH poJIel B MPOEKTHON KoMaH e o M.
yMeTBZ AI[aHTI/IpOBaTB CTUJIb KOMMyHI/IKaI_[I/II/I I1oa aYI[I/ITOpI/IIO.
Brnagets: MetoaMu MEXIMCUUIUIMHAPHOTO B3aUMOICHCTBUS.

SS-3 Cnocoben ocywecmenameo c6010 mpyoosyro )YHKUuIo ¢ yuemom
HeonpeoeneHHOCMU KaK CYUiHOCMHOU Yepmbl YYHKUUOHUPOBGAHUA
UCKYCCMEEHH020 UHMEILIeKmaA

SS-3.2 Onpenensier peneBaHTHOCTh puMeHeHust MW 1u1st perenns KOHKpEeTHBIX 3a/1ad4,
AHAJIIU3UPYCT MOBCACHUC J41%1:! TCXHUYCCKOM, COLIUAJIBHOM H ITPABOBOM
KOHTEKCTaX, IEPEHOCUT UJIEU U METObI 3a IIPEIENIbl HCXOIHOM MpeaAMETHON
obnactu

3Hatb: Kpurepun npumenumoct MU st perenus 3aaay.
VYmeTs: Ananu3uposats nosegeHue MM B pa3nuuHbIX KOHTEKCTaX.
Brnanets: Metoiamu aHaiau3a rpaHui] IPUMEHUMOCTH MOJEIICH.

LC-1 Cnocoben npoooums ananu3 duzHec-npodIem ¢ OUeHKol nepcneKmueHOCmu
npumenenus HH ona ux pewienus, ocywyecmeisims noCmanosKy 3aoaqu
MAWUHHO20 00yueHus, hopmynuposamev mpedosanus K cucmeme HH

LC-1.1 OreHnBaeT TEXHUYECKHE TPEOOBAHUS U pa3padaThiBaeT TEXHUIECKOE 3aJaHNEe Ha
CHCTEMBbI HICKYCCTBEHHOTO MHTEJUICKTa B KOHKPETHOW MPEMETHON 001acTH

3uatb: CTpykTypy U coaepxkanue T3 Ha cucremy M.

Ymerb: @opMann30BbIBaTh OM3HEC-TPeOOBaHUS B TeXxHUYeckHe. Onpenenser u
dbopmam3yeT nmpobdiieMy IpeMETHONM 00JIacTH, PEIIeHHEe KOTOPOM TpedyeT
MNPUMCHCHUS NCKYCCTBCHHOI'O MHTCIIJICKTA

Bianers: Metogamu pa3pabOTKH TEXHUYECKOTO 3a/IaHMUS.

LCA4.1 Cnocoben ynpasnamo npoyeccom rxcusnenno2o yuxkina HH-npooykma

LC-4.1.1 Ocy1ecTBISeT 3alyCcK U BeeHHe poekTa B obnactu MU, B ToM umcie
IJIAHUPOBAHUE U KOHTPOJIb 3a/1a4, OLIEHKY PEeCypCcoOB

3HaTh:
YMetb: OcymiecTBisieT Be/ieHne (3alycK U yrpaBjieHue) MpoekToB B oomactu MU,
B TOM HHUCIJIC HOI[GOp KOMaH/Jibl, IJIAaHUPOBAHUC U KOHTPOJIb 3aaa4, OLICHKA

pecypcoB
Bianers:

LC-4.2 Cnocoben pykoeooums padomoit Komanowvl npoekma 6 ooracmu HH

LC-4.2.1 Koopauaupyet u KoHTponupyeT paboTy KOMaH/ MPOEKTa C IENbI0 TOCTHKEHUS
OOIIUX TIeJIeH MPOEKTa




3HaTh: MeTo/Ibl 1 HHCTPYMEHTBI KOOPIMHAIIMA KOMAaHIHON paOOThI B MPOEKTAX.
YMmerb: ObecrieunBaeT B3aMMOCHCTBHE BCEX YUACTHUKOB MPOEKTA, BKITFOYAs
ousHec-nuaepos, komanay Data Science u pazpaborunxos [1O

Brnaners: TexHuKaMu KOHTPOJIS CPOKOB U KQU€CTBA BBIIIOJIHEHUS paboT ISl
JOCTHKECHMS LIEJIeH IIPOEKTa

2. CTpyKTYypa U cofepKaHue TUCHUIINHBI

2.1 Pacnipenesienrie TPYA0EMKOCTH TUCHUIJIMHBI 10 BUIaM padoT

O6mmas TpyA0EMKOCTh IUCIUTUTHHBI COCTaBIsIeT 2 3a4. el1. (72 4acoB), X pacmupeselieHne
10 BUJaM padOT MPEICTABIICHO B TaOJIUIIE

CemecTpnl
Buj yuyeOHoii pa6oThI Beero (4acel)
4acoB o
KonTakTHasi paboTa, B TOM 4ncJe: 30,2 | 30,2
AyIuTOpHBbIE 3aHATHS (BCEro): 28 28
3aHATHSA JIEKIIMOHHOI0 THUIIA 14 14
JlaGopaTopHble 3aHATHUS 14 14
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI,
IIPAKTUYECKHE 3aHSTHSI)
HNuas koHTaKTHasi padora: 2,2 2,2
KonTtposns camocrositensHoi padboTsl (KCP) 2 2
[Tpomexxyrounas arrecrarus (MIKP) 0,2 0,2
CamocTosiTejibHasi pab0oTa, B TOM YHCJIE: 41,8 41,8
Kypcosast pabota
[TpopaboTka y4eOHOTO (TEOPETUIECKOTO) 20 20
MaTtepuana
BrinosiHeHNE MHIUBUYAIBHBIX 3aJaHUN 218 | 218
(moAroToBKa COOOIIEHUH, TPe3eHTAIHH) ’ ’
Pedepar
[ToaroroBka K TEKyIIEMY KOHTPOJIIO
KouTtpoJs:
IToaroroBka K sK3aMeHY
yac. 72 72
B TOM 4HCJIe
OOmas Tpyn0eMKoCTh KOHTAKTHasl 30,2 | 30,2
padora
3a4. e 2 2

2.2 CTpyKTypa A¥CUHMIIMHBI
Pacnpenenenue BugoB yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3/iesiaM AUCIUILTUHBL
Pa3znensl (TeMbl) AUCIUIUIMHBI, H3y4aeMbIe B 8 ceMecTpe

KosauyecTBo yacoB
Bueayn
HTOpPHA
Ne HaumenoBaHue pa3jeJioB (Tem) Beero AyauTopHas padora "
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1. | BBeneHue B KOJUIEKTUBHYIO pa3padoTKy. 10 2 2 6
VYnpasnenue TpeOOBaHUAMHU U IPOSKTHPOBAHKE
2. C 10 2 2 6




KoJsimyecTBO 4acoB
Bueayn
o HTOpPHA
Ne HaumenoBaHue pa3jeJioB (Tem) Beero AyauTopHas padora s
padora
Ja m3 JIP CPC
1 2 3 4 5 6 7
HMHCTpYyMEHTBI KOHTPOJIS BEPCUM U KOMAHIHOU
3. by POIA BEP A 10 | 2 2 6
paboTEHL.
4. | Ilpaktuku pa3paboTku U obecnieueHue kadectra. | 10 2 2 6
5. | HenpepoiBHas uaTerpamus u gocraska (CI/CD). 10 2 2 6
6. | KonreliHepuzauus 1 OpKecTpalusi. 10 2 2 6
7. | YipaBieHue IpOEKTOM U UTOrOBAasl aTTECTALIMSL. 9,8 2 2 5,8
HNUTOI'O no pa3aesiaMm TUCUMIIIIMHBI 69,8 14 14 41,8
KonTpons camoctositensHol paboTsl (KCP) 2
[Tpomexxytounas arrecrarus (MKP) 0,2
[ToaroroBka K TEKyIIeMy KOHTPOJIIO
O01mast Tpy10eMKOCTh 10 TUCHUIJIMHE 72

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapol, JIP — nabopamopnvie 3ansmus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILTAHbBI
2.3.1 3ausaTHA JEeKIIHOHHOI'0 THIIA

®opma
Ne HaunmeHnoBanue pa3aesia (TeMbl) Coaep:xanue pasjeiia (TeMbl) TeKyll)uero
KOHTPOJIs1
1 2 3 4
BBenenue B KOJUIEKTHBHYIO [onsatue napopmanmonHoit cuctems (MC).
pa3paboTKy. Kuznennsrnii muki UC. OcobeHHOCTH U
1. npoOJeMbl KOJJIEKTUBHOU pazpabotku. O630p T, JIP
coBpeMeHHBIX MeToponoruii: Waterfall, Agile
(Scrum, Kanban).
VYnpasienue TpeOOBaHUAMH U @yHKUNOHAIbHBIE U HE()YHKIIMOHAIbHBIC
npoektupoBanue VC. TpeboBanus. Texuuku coopa TpedoBanmii. Use
2. Case quarpammel, OJIb30BaTENbCKHE HCTOPHH. T, JIP
IIpoextuposanue apxutekTypsl 1C
(MHUKPOCEPBUCHI VS MOHOJIHT).
WuctpymenTtsl koHTpOst Bepcuit | CucreMbl kKoHTpouist Bepeuit (Git). Bersienue T, JIp
3 Y KOMaHTHOHM paOoTHI. (GitFlow, GitHub Flow). [Tnatdopmsl
' GitLab/GitHub: Issues, Merge Requests, Project
Boards.
[MpakTuku pa3paboTKu 1 Code Review: menu, mporiecc u JTydimie T, JIp
4 obecrieyeHne KauecTsa. npaktuku. Crannaptel konupoBanus. [lonarue
' TEXHUYECKOT0 A0Jra. ABTOMaTH3aIMs
CTaTUYECKOro aHajn3a Koaa (JIMHTEPBI).
HenpepriBHas unTerpanus u [punnuner CI/CD. IIpoextupoBanue T, JIp
5. | mocraeka (CI/CD). naiiriaitnos B GitLab CI/CD. ABromaTu3anus
cOOpKH, TECTUPOBAHUSI U pa3BEPTHIBAHUSL.
Konteitnepuzanus u Beenenune B Docker: 00pasbl, koHTeiHEPHI, T, 1P
6 OpKECTpaIys. Dockerfile. Docker Compose [1st yIpaBicHHs
MYJIbTUKOHTEHHEPHBIMU PUII0KEHUSMHU.
Ocuossl opkectpauuu (Kubernetes).
VYnpasneHue NpoeKToM H Ponu B komanne (Team Lead, DevOps, JIp
, | MTOTOBAs aTTECTAIMSA. pa3paboTuuk). MTHCTpyMEHTHI yIIpaBiIeHUs
' npoekTtamu (Jira, Notion). [logBemenue uToros,
3alIUTa IPOCKTOB.




Ipumeuanue: JIP — omuem/3awuma rabopamopnoii pabomwl, KII - evinoanenue kypcosozo npoexma, KP — kypcogotl
pabomwi, PI'3 — pacuemno-epaguuecxoeo 3adanus, P — nanucanue pegepama, 3 — scce, K — xonnoxkeuym, T —
mecmuposanue, P3 — peuwenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycMmoTtpensl

Ipumeuanue: JIP — omuem/3auwyuma rabopamoproii pabomwi, KII - evinonnenue kypcogoeo npoekma, KP — kypcogou
pabomul, PI'3 — pacuemno-epaguuecrkoeo 3adanus, P — nanucanue pegpepama, 3 — scce, K — xoanoxsuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlabopaTopHbIe 3aHATHS

®opma
Ne HaumenoBaHue pa3aena (TeMbl) HaumeHoBaHue 1a60paTOPHBIX padoT TeKyl1ero
KOHTPOJISI
1 2 3 4

BBezieHne B KOJUICKTHBHYIO JIP1. Opranusanus KOMaHIHOIO
pa3paboTKy. penosutopusi. Co3gaHue perno3uTopus Ha
. GitLab/GitHub. OcBoenue 6a30BbIx T. JIP
' komana Git (commit, push, pull). Pabota ¢ ’
BeTKamu, co3ganue Merge/Pull Request,
paspenieHrne KOH(MINKTOB.
VYnpasienue TpeOOBaHUAMHU U JIP2. Hactpolika npoeKkTa 1 IJIaHupOBaHUE
npoektuposanue MC. cnpunTa. Co3aHue NpOeKTa Ha
2. GitLab/GitHub/Jira. ®opmupoBanue T, JIP
09KJI0ra MPOYKTa M CIIPUHTA HA OCHOBE
M10JIb30BATEIbCKUX UCTOPHUH.
WHucTpymenTsl KoHTpost Bepcuil | JIP3. HacTpolika u npoBefeHUe KoA-peBbHo. T, JIP
Y KOMaHTHOHM paOoTHI. HacTtpoliika nuHTepa (Hanpumep, ESLint,
3. Pylint). CospaHune Merge Request u
nposeseHne B3aUMHOTO KOZA-PEeBbIO Mo
33, @aHHOMY YeK-/INCTY.
[MpakTHKK pa3paboTKu U JIP4. Co3nanue 6azoBoro Cl-maiinnaiina. T, JIP
obecrieyeHne Ka4ecTBa. Hanucanue .gitlab-ci.yml ms
4. ABTOMATUYECKOW COOPKH U 3aITycKa IOHUT-
TECTOB MPOEKTAa MPHU KaXkIOM ITyIIe B
PEIO3UTOPU.
HemnpepriBHas naTerpanus u JIPS. Coznmanue Docker-o6pasa nist T, JIP
nocraska (CI/CD). xommnonenta MC. Hanucanue Dockerfile
s backend/frontend-npunnoxeHust.
Co6opxka oOpa3za u 3armycK KOHTeHHepa.
Kowureiinepusanust u JIP6. Pa3BepThiBaHNE B TECTOBOM JIP
OpKecTpanus. okpyxeHuH. Moaudukanus nainiaiina
6. JUTsL aBTOMAaTHYECKOTO Pa3BEPThIBAHUS
Docker-koHTeliHepa Ha TECTOBOM cepBepe
(ranpumep, ucnonb3ys GitLab CI u SSH).
YrpasieHue mpoeKTOM U JIP7. CkBO3Has 3a/1aua: peain3anus JIP
UTOTOBAst aTTCCTAIIUS. naimnaiina CI/CD ans Mukpocepsuca.
7. HHuterpanus Bcex IpONUIECHHBIX 3TAIlOB: OT
KOJa 10 pa3BepThIBAHUS, BKIIIOUAs
TECTUPOBAHUE U KOHTEHHEPHU3ALHUIO.




Ipumeuanue: JIP — omuem/3awyuma nabopamopnoii pabomut, KII - eeinonnenue kypcogoeo npoekma, KP - kypcogotl
pabomwi, PI[3 - pacuemno-epagpuueckoco 3adanus, P - nanucanue pegepama, 3 - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewenue 3aoau.

2.3.4 IlpumepHasi TeMaTHKa KYpCOBBIX padoT (IIPOEKTOB)
He npenycMmoTtpensl

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHH sl A CAMOCTOATEIbLHON padoThI
00y4YarIuXcs Mo JTUCHUILINHE (MOIYJIIO)

[lepedyenp yueOHO-METOUUECKOTO 00ECTIeUCHHST TUCIIUTUTUHBI
No Bun CPC 10 BBIMIOJTHEHUIO CAMOCTOSITEIFHON paboThI
| 2 3
1 N3yuenune Meroauueckue ykasaHUs II0 OpPraHU3alMU CaMOCTOATEIBHOU
TEOPETUYECKOTO paboThI CTYJICHTOB, YTBEPK/ICHHBIE kadenpoit
MaTtepuasa uH(GOPMALMOHHBIX TeXHOIOrui, mpotokoa Nel ot 30.08.2019
2 Pemrenue 3agau Mertonuueckrue ykazaHus MO OpPraHU3alMd CaMOCTOATEIIbHOMN
paboThI CTYJEHTOB, YTBEPKIACHHbBIE kadenpoit
nH(pOPMaNMOHHBIX TeXHOJOoTHH, TpoTokoi Nel ot 30.08.2019

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYyYaIOLIUXCS W3
YHCIIa MHBAJIHU/IOB U JIMII C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasistorcs
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbSl M BOCHPUATHS HH(OPMAITIH:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B opme ayamodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUnist U1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amnmapaTra:

— B TIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. O6pa3zoBare/ibHbIEC TEXHOJIOTHH
B cootBerctBumn ¢ TpeboBanusmu GI'OC B mporpaMma TUCHMILIMHBI MpeyCMaTpUBAET
UCMOJIb30BaHUE B Y4YeOHOM IIpolecce CIENYIOIUX 00pa30BaTeNbHbIE TEXHOJIOTUU: YTEHHUE
JEeKIMA C HWCHOJb30BAHMEM MYJIBTUMEAMWHBIX TEXHOJOTH; METOJ] MalblX TpymH, pa30op
IPaKTUYECKUX 3a/1a4 U KeiCOoB.
[Tpu 0OyueHnH HCIOIb3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIE TEXHOIOTHHU:

— TexHonoruss KOMMYHHKaTHBHOTO OOyd4eHUS — HampaBieHa Ha (OpMHpPOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sABJseTCS 0a30BOH, HEOOXOAUMON IS
a/IanTallMy K COBPEMEHHBIM YCJIOBUSM MEKKYJIbTYpPHOU KOMMYHHKAIIUH.

— TexHonorust pazHoypoBHeBoro (auddepeHurpoBaHHOr0) OO0y4YeHHS — MpEAroyaraet
OCYILECTBJICHHE TO3HABATEIILHOM MAEATENBHOCTH CTYJEHTOB € Y4ETOM HMX HMHIUBHIYaJIbHBIX



CIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, IMOOMIPSS WX PEaTr30BbIBATH CBOM TBOPUYCCKUN
DoTCHOHUAaMI. COSI[aHI/Ie N HCIIOJIB30BAHUC JUATHOCTHUYECCKUX TECTOB SABJIIACTCA HEOThbEMIIEMOU
YacTbhIO TaHHOM TEXHOJIOTHH.

— TexHonorust MOIYJTBHOTO OOYYeHHUSI — TMpelycMaTpuBaeT JelICHHE COICpPKaHUS
JVCIIATUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3esbl (MOIyJH ), MHTETPUPOBAHHBIE B OOIIUN KYypC.
— HuadopmarmonHo-kommyHukanmoneie  texHosorun  (MKT) -  pacmupstor pamku

00pa30BaTEeNLHOTO MPOIECCa, MOBBIIMIAs €ro MPAKTUYECKYI0 HalpaBIEHHOCTh, CIOCOOCTBYIOT
UHTCHCU(UKALMY CaMOCTOATENBHOM padOThl ydYalMXCsli M IOBBILICHUIO II03HABATEIIbHOU
aktuBHOCTH. B pamkax KT BbiaensdroTcs 2 Buaa TEXHOJIOTHI:

— TexHONOTHsI HCHOJB30BAHUS KOMIBIOTEPHBIX HpPOTpaMM — IMO3BOJsET 3((HEKTUBHO
JIOTIOJIHUTB IIporiecc 00yUueHMs A3bIKY Ha BCEX YPOBHSX.
— HHTepHET-TEXHONOrMM — MPENOCTABJIAIOT IIMPOKHE BO3MOXKHOCTH JJI  ITOMCKa

uHpopManuu, pa3paboTKU HAyYHBIX IPOEKTOB, BEICHUS HAYUHBIX HUCCIIEJOBAHUH.

— TexHomnorus HHAUBUAYAJTIU3allun OGy‘-IGHI/IH — IMoMoract pcajiu30BbIBATL JIMYHOCTHO-
OpUEHTUPOBAHHBIM TOAXOJ, YYMTHIBAsS WHIUBUAYalIbHbIE OCOOEHHOCTH U MOTPeOHOCTH
y4aIuXxcs.

- HpOGKTHa}I TEXHOJIOTUA — OPHUCHTHPOBAHA Ha MOACIIUPOBAHUC COUAJIBHOT'O
B3aMMOJICHCTBUS y4alllUXCsl C IeJIbI0 pEeHIeHHs] 3aJayd, KOTopas OIpelessieTcss B paMKax
npodecCHOHATBLHON MOATOTOBKH, BBIACTSSA Ty MM UHYIO MPEIMETHYIO 00JIaCTh.

— TexHonoruss oOy4eHUS B COTPYIHHUYECTBE — pEaTM3yeT HJECI0 B3aUMHOTO OOy4YCHHS,
OCYHICCTBJIAA KaK HWHIAWUBUAYAJIBbHYHKO, TaK MW KOJUICKTHUBHYIO OTBCTCTBCHHOCTL 3a PCIICHHC
y4eOHBIX 3a/ad.

— MHrpoBas TeXHOJOTUS — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHUSI PsAla BO3ZMOXKHBIX
Croco0OB peuieHus MpoOiieM, aKTUBU3UPYS MBIIIJICHUE CTYIEHTOB M PACKPBIBask JTMYHOCTHBIN
MOTEHILIMA KaX/I0TO YYalllerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIIEHUS — CHOCOOCTBYeT (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCHUTHCS K HH(POpMAIMH, YMEHHIO
oTOMpaTh HH(POPMAITUIO JIJIST PEIICHUS TOCTABJICHHOHN 3a/1auu.

KoMmiekcHoe HCIONL30BaHUE B y‘IGGHOM nponecce BCCX BBINICHA3BAHHBIX TEXHOJIOTUi
CTUMYJUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYalbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEIbHBIC
MPOIECCHI, CIIOCOOCTBYIOT (DOPMHPOBAHMIO KOMIIETEHIIH, KOTOPBIMU JIOJDKEH 00JaaaTh
Oy Iyl CTICIIMAIHCT.

OcHOBHEIE BUJbI UHTCPAKTUBHBIX O6paBOBaTe.HBHBIX TEXHOJIOTHUH BKJIIOYAIOT B CG6$IZ

— paboTta B MaJIbIX TpyImIax (KOMaH/Ie) - COBMECTHAs e TEIILHOCTh CTYIEHTOB B TPYIITIE MO/
PYKOBOJCTBOM JIMJIEpa, HAMIPaBJICHHAsI HAa pelleHue 001el 3a1a4u MyTEM TBOPUYECKOTO CII0KEHHUS
PE3YJILTATOB HHI[HBHHyaHBHOﬁ paGOTBI YJICEHOB KOMaHJAbI C JCJICHUEM HOJIHOMOYUHN U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJIOTHSI - MHAWBUyallbHAsl UM KOJUIEKTUBHASI AESITEILHOCTD 110 0TOODY,
pachpeneNieHuI0 U CUCTEeMaTHU3alli MaTepuana 1o ONpelelIeHHONW TeMe, B pe3yabTaTe KOTOPOi
COCTaBJISIETCS POECKT;

— aHaJ M3 KOHKPETHBIX CUTyallui - aHalu3 pealibHbIX MPOOJIEMHBIX CUTYyallud, UMEBIIHUX
MECTO B COOTBETCTBYIOIIEH 00JacTH MPO(hEeCCHOHANBHOW AEATeIbHOCTH, U TOWCK BapHAHTOB
JTYYIINX PEIICHUI;

— pa3BUTHE KPUTHUECKOTO MBILIUICHUS — 00pa3oBaTeIbHasl e TEIbHOCTh, HallpaBJIeHHAs Ha
pa3BHUTHE Y CTYJCHTOB pa3yMHOTO0, Pe(IEKCUBHOTO MBIIICHHUS, CIIOCOOHOTO BHIIBUHYTH HOBBIC
UJeu U YBUIETh HOBbIE BOZMOKHOCTH.

[Moxxonm pa3dopa KOHKPETHBIX 3aJady M CUTyallWid [IUPOKO HCIONB3yeTcs Kak
npenojaBaTesieM, Tak U CTYJEHTaMH BO BpeMs JIEKIUH, JaOOpaTOpHBIX 3aHITHA U aHaIu3a
pPE3yNbTaTOB CaMOCTOSITENBHONW pabOTh. ITO OOYCIOBIEHO TEM, YTO MPH HUCCICIOBAHUH U
pELIeHNH KaX /10l KOHKPETHOU 3a/1a4u UMEEeTCs, KaK MPaBUIIO, HECKOJIBKO METOIOB, a 3TO TpeOyeT
pa3bopa U OLIEHKH 11eJI0H COBOKYITHOCTU KOHKPETHBIX CUTYaIH.



KOJIMY€eCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa30BaTeIbHbIE
Cemectp | Bua 3ansaTus HHTEPAKTHUBHBIX
TEXHOJIOT UM
4acoB
[TpakTrueckue 3aHATHA B pexuMax
JIP B3aUMOJICUCTBUSL «IPEMOAABATENb — CTYACHT» U 12
«CTYAEHT — CTYJIEHT)»
HToro 12

Ipumeuanue: JI — nexyuu, 13 — npaxmuueckue 3anamus/cemunapul, JIP — nabopamopuvie 3amusmus, CPC —
camocmosamenvhas paboma cmyoenma

Tewmbl, 3a1aHus ¥ BOMPOCHI IS CaMOCTOSITENILHON pabOThl MPHU3BAaHBI CHOPMHUPOBATH
HaBBIKM TOWCKa WH(OpPMAIMU, YMEHHS CaMOCTOSITEIbHO PaCHIMpATh M YIUIYOJSITh 3HAHWMS,
MOJIyYEHHBIE B XO/€ JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHM.

[Toaxom paz6opa KOHKPETHBIX CUTYAIMHA MIHPOKO UCTIOIB3YETCs KaK IPETo/iaBaTesieM, Tak
U CTYJCHTaMH TIPH MPOBEICHUHU aHAIIN3a PE3yIbTaTOB CAMOCTOSTEIIbHON PaOOTEHI.

Jns U1 ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPraHU3aIus
KOHCYJIbTallMii C UCIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

Jnst muu ¢ HapyIeHUSIMU 3pEHHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO JTOKYMEHTA.

J{nst muu ¢ HapyIIEHUSIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JLyist i1l ¢ HapyIIEHUSIMHU OTIOPHO-JIBUTATEIBHOTO anmnapara:

— B TIe4aTHOM opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

Jns U1 ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPraHU3aIus
KOHCYJIbTallMli C UCIOJIb30BAHUEM DJIIEKTPOHHOMU ITOYTHI.

JlaHHBIN TIepeYeHh MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

4. OIIeHO‘leIe U METOAUYECCKHE MATCPHUAJIbI
4.1 OueHoyHble cpeAcTBA ISl TeKYIIero KOHTPOJA  YCHeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAlUMN

OneHouHbIC CpeACTBa IMpEIHA3HAYEHBI I KOHTPOJIS M OICHKH 00pa30oBaTeNIbHBIX
JOCTHIKEHUH 00YYaroIuXcs, OCBOMBIIUX MpPOrpamMMmy yueOHOW maucuuriinabl «KomekTuBHas
pa3paboTka HHPOPMAITMOHHBIX CHCTEM.

O1ueHoYHbBIE CPEJCTBA BKIIOYAET KOHTPOJIbHBIE MATEpUabl AJisl MPOBEACHUS TEKYyIIero
KOHTPOJIAA B (OpME TECTOBBIX 3aJIaHUM, KEHCOB M MPOMEKYTOUHOI aTTecTamum B Gopme
BOIIPOCOB U 3a/IaHUM K 3a4eTy.

OneHouyHbIE CpeACTBa [UIsl WHBAJIUAOB M JHUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU

3JI0POBbSI BRIOMPAIOTCS C YYETOM UX UHIUBUIAYATBHBIX IICUXO(PU3UIECKIX OCOOCHHOCTEH.

— IIpY HEOOXOMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MPEI0CTABISACTCS TOMOJHUTENBHOE BpeMsl JJIsl IOJrOTOBKM OTBETA HA K3aMEHE;

— IIPU MPOBEICHUH MPOLIEAYPHl OLICHUBAHUSI PE3yJIbTATOB 00YyUEHUS MHBAIMJIOB U JIUI C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS MPEyCMATPUBAETCS UCIIOIb30BAHNE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX UHIWBUIYATbHBIMU OCOOCHHOCTSMU;

— TIpH HEOOXOAUMOCTH JJIsi OOYYAIOIIUXCS C OTPAHMYEHHBIMHA BO3MOKHOCTSIMH 370POBbBS
U UHBaJWAOB IIpOLiIeypa OLIEHHWBAHUS pE3ylbTaTOB OOYYEHHUS MO JUCIHUILUIMHE MOKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.



[Ipouenypa oueHuBaHus pe3yJbTaTOB OOY4YEHMs] MHBAJIUIOB U JIMI] C OTPaAaHUYEHHBIMH
BO3MOXXHOCTSIMU 3[I0pOBbSl 110 JUCHMIUIMHE (MOAYJII0) MNpPEAyCMaTpUBaeT IPEAOCTaBICHUE
uHpopMaluu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYEHHSIM HUX 3J0POBbSI M BOCIPUSATHUS

uHpOpMaLUu:

JIig U1 ¢ HapyUIeHUSIMU 3PEHUS:

— B [1I€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOI' O TOKYMEHTA.
JUid U1 ¢ HapyLIEHUsIMU CIIyXa:

— B TIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.
Jlnig au1 ¢ HapyIeHUsIMA OIIOPHO-JIBUTATEILHOTO amnmnapara:

— B meyaTHoi (opme,

— B (hopMe 2IIEKTPOHHOI O TOKYMEHTA.
JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA

oOyyJaronuxcsi.

CTpyKTYypa OLllEHOYHBIX CPEICTB AJIs TEeKYlIeld U MPOMEeKYTOYHOI aTTecTaAlMU

Ne | KonTponmupyembie pa3aeibl (TEMbI)
n/n IUCHUILIMHEL*

Kon
KOHTPOJIPYEMOI
KOMITETEHIMN
(um ee yacTn)

Hanmenosanue
OLICHOYHOT'O CpPe/ICTBA

Texymuii KOHTPOJIb

IIpomexyTounas
aTTecTalys

BBenenne B KOJIICKTHBHYO
pa3paboTKy.

VK-1.2; VK-
3.2; VK-
5.1,YK-5.2;
I1K-3.2; TTK-
4.2; TIK-4.3;
SS-2.1; SS-
2.2; SS-3.2;
LC-1.1; LC-
4.1.1; LC-4.2.1

Jlabopamopuas
paboma Nel

Bonpocwi k 3auemy 1-3

VYnpasnenue TpeOOBaHUAMH U
npoektupoBanue VC.

YK-1.2; VK-
3.2; YK-5.2;
I1K-3.2; ITK-
4.2; 11K-4.3;
SS-2.1; SS-
2.2; SS-3.2;
LC-1.1; LC-
4.1.1; LC-4.2.1

Jlabopamopuas
paboma Ne2

Bonpocuwl k 3auemy 4-7,
npoexmuoe 3a0auue

WHCcTpyMEHTHI KOHTPOISL
BEpCUi 1 KOMaHAHOU PabOTHI.

YK-1.2; VK-
3.2; YK-5.2;
I1K-3.2; ITK-
4.2; 11K-4.3;
SS-2.1; SS-
2.2; SS-3.2;
LC-1.1; LC-
4.1.1; LC-4.2.1

Jlabopamopuas
paboma Ne3

Bonpocwi k 3auemy 8-
10, npoexmnoe
3a0anue

IpakThky pa3pabOTKH U
o0ecIleyeHre KauyecTBa.

YK-1.2; VK-
3.2; YK-5.2;
I1K-3.2; ITK-
4.2; 11K-4.3;
SS-2.1; SS-
2.2; SS-3.2;

Jlabopamopuas
paboma Ned

Bonpocul k 3auemy 11-
13, npoexmnoe
3a0anue




LC-1.1; LC-
4.1.1,L.C-4.2.1
HenpepsiBHast unterpanus u VK-1.2; VK- Jlabopamopuas Bonpocuw k 3auemy 14-
nocraska (CI/CD). 3.2; VK-5.1, | PpadomaNes 17, npoexmnoe
VK-5.2; TIK- 3adanue
3.2; T1IK-4.2;
5 IIK-4.3; SS-

2.1; SS-2.2;

SS-3.2; LC-
1.1; LC-4.1.1;

LC-4.2.1
Kontelinepuzanus u VK-1.2; VK- | Jlabopamopnas Bonpocul k 3auemy 18-
OpKeCcTpanusl. 3.2; VK-5.2; paboma N6 20, npoexmnoe

MK-3.2; TIK- 3a0aHue

4.2; I1K-4.3;

SS-2.1; SS-

2.2; SS-3.2;

LC-1.1; LC-
4.1.1; LC-4.2.1
VYrpaieHue IPOeKTOM U VK-1.2; VK- Jlabopamopuas Bonpocwi k 3auemy 21-
UTOr0Basi aTTECTALUSL. 3.2; YK-5.2; | padomaNe7 25, npoexmnoe

[1K-3.2; [IK- sadanue

4.2; [1IK-4.3;

SS-2.1; SS-

2.2; SS-3.2;

LC-1.1; LC-
4.1.1; LC-4.2.1

Ioka3aTesu, KpUTEPUH M HIKAJIA OLEHKH CPOPMUPOBAHHBIX KOMIIETEH Uil

CooTBeTcTBHE IOPOrOBOMY VPOBHIO OCBOEHHMS  KOMIIETEHIMH IJIaHUPYEMBIM
pe3yabTaTaM 00y4YeHHUs M KPUTEPUSM UX OLCHUBAHUS (OIICHKA: YA0BJIETBOPUTEIbHO /3a4TEHO):

YK-1 Cnocoben ocyuwecmenamep nOUCK, KpUmMu4ecKuili AHaIu3 u CUHme3
uHpopmayuu, npUMEHAmMb CUCMEMHBLIL ROOX00 0713 PeuleHUs NOCMAGIeHHbIX
3a0ay

YK-1.2 BriOupaeT onTUMabHBIN BapraHT PEIISHU 3a/1a9d, apTyMEHTUPYSI CBOM BBIOOD

3natb: Kpurepun cpaBHEHHS albTEPHATUBHBIX APXUTEKTYPHBIX U
TE€XHOJIOTMYECKHUX PEIICHUM.

YMmers: [IpoBOAUTE CPAaBHUTEBHBIN aHAIN3 BAPUAHTOB peau3aliu
xomnonenros MC.

Buagers: HaBpikaMu apryMeHTalMK TEXHUYECKHUX PELICHUNM B KOMaH/IE.

YK-3 Cnocoben ocyuwecmeniame COyUAIbLHOEC 83AUMOOCICMEUE U PealU306bl6ANb
C8010 POJIb 8 KOMAHOE
YK-3.2 IIpuMeHsieT MeTO bl KOMaHIHOIO B3aUMOJAECHCTBHUS; INIAHUPYET U OPTaHU3YET

KOMaHJIHYIO paboTy

3HaTh: MeTo/Ibl U HHCTPYMEHTHI OpPraHNW3aluU KOMaHIHOM paboThI B Iporecce
paspadotku UC.

YwMmets: Pacnipenensts pazpaboTdeckue 3a/1aq U KOHTPOJIHPOBATH HX
BBINTOJIHEHHE.




Brnaners: TexHukamMu KOMaHIHON KOOPAMHALIMY U TUTAHUPOBAHMS B THOKOM
METOI0JIOTHH.

YK-5

Cnocooen eocnpunumams mexcKyibmypHoe paznooopaszue oouiecmea 6
COUUATLHO-UCMOPUYECKOM, IMUYECKOM U PUnocodhcKkom KOHmeKCmax

YK-5.1

Hmeem bazoevle npedcmagienus 0 MedCKyabmypHOM pa3Hoodpazuu
00wecmea 6 IMUUECKOmM U unocohcKkom KoHmekcmax

3HaTh 6a30BbIe NPUHLHUITEI TpOdeccCuOHaNbHOM 3TUKHU B IT 1 BausiHME
KYJIBTYpPHBIX Pa3JInYMii HA KOMMYHUKAIIUIO B KOMaH/e, yMeTh COOII0/1aTh HOPMBI
MHKJTIO3UBHOTO OOIIEHUS B pabounx 4aTax U Mpu KOJA-PEBbIO, BJAaJAeTh HABBIKOM
KOPPEKTHOTO 0OpMIICHHS COMMIit-COOOIIEHHUI U TUKETOB Ha
AHTJIMICKOM/PYCCKOM JJIsl IOHSITHOCTH BCEM WIEHAM KOMaHIbI.

VYK-5.2

HNuTtepnpeTupyeT mpoOiaeMbl COBPEMEHHOCTH C TIO3UIIUN STUKH U (PritocopcKux
3HAHUU

3HaTh: COBpEMEHHBIE COIMAITBHO-ITHYECKHE TTPOOJIEMBI B cepe
UH(POPMALIMOHHBIX TEXHOJIOTUH.

YwMmetb: [Ipumensats studeckue frameworks miis ananuza mporiecca pa3padoTKH U
pe3yabTaToB.

Bnanets: HaBbikamMu 3THUECKOM OIEHKH CO37aBa€MbIX HH(POPMAITMOHHBIX
CUCTEM.

IIK-3

Cnocooen RPpUMEHRAMb OCHOBHblE a/lzopummuuecKue u npocpammHbosle
peuienus 6 oonacmu uH¢0pJuauuouno-xommynukauuonnblx mexuo.zwem?, a
makKoice yuacmeoeams 6 uxpa3pa60ml<e

I1K-3.2

Onpenensiet 3eMeHThI MPOOJIEMHON 00JIaCTH U UX B3aMMO/ICHCTBHE,
ApXUTEKTYpPy NMPOrPAMMHOI CUCTEMBI, €€ (PYHKIIMOHAIbHBIE BOZMOKHOCTHU H
JIOTUKY pabOTHI C MCTIOJIb30BAaHUEM OCHOBHBIX KOHIICTITYaIbHBIX TTOJIOKEHUH
(YHKIMOHATIBHOTO, IOTHYECKOTO, 00bEKTHO-OPUEHTHPOBAHHOTO U BU3yaJIbHOTO
HaIpaBJIeHUN TPOrPaMMHUPOBAHUS

3Hath: [IpuHIMIEI TpoekTUpoBaHUs apxXUTEKTypbl [1O 11 MacmrabupyembIx
ncC.

YmMmers: [IpoekTrpoBaTh KOMIIOHEHTBI CUCTEMBI M UX B3aUMOJCUCTBUE B
KOMaHJHOM IIPOEKTE.

Bunaners: HaBpikaMu IpOEKTUPOBAHUS IPOrPAMMHOM ApXUTEKTYPBI C y4ETOM
pa3leNeHns OTBETCTBEHHOCTH.

1IK-4

Cnocooen nnanupoeams HeodX00UMBble pecypcbl U INMAnsl 6bINOJIHEHUSA PAOOmM
6 oo1acmu UHMOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHOI02UIL, COCIABIAMY
coomeemcmayruiue mexHuyecKue ONUCAHUA U UHCMPYKYUU

I1K-4.2

[TpuMmeHsieT coBpeMeHHbIE TPUEMBI PA0OTHI ¢ MHCTPYMEHTAIBHBIMU CPEJICTBAMH,
NOAJEPKUBAOLMMU CO3/IaHUE IPOrPAMMHBIX IPOJYKTOB M IPOTrPAMMHBIX
KOMILJIEKCOB Ha 0a3e A3bIKOB IPOrpaMMHUpPOBaHUs, 0a3 JaHHBIX U IAKETOB
IPUKJIAIHBIX IPOrpaMM

3natb: [Ipuemsl paboTh C HHCTPYMEHTATBHBIMH CPEICTBAMU B ITPOIIECCE
KOMaHHOU pa3paboTKH.

VYmets: Mcnonp30BaTh HHCTPYMEHTHI IS CO3J[aHUS ¥ MHTETPALIUH TPOTPAMMHBIX
KOMIIJICKCOB.

Brnaners: TexHukaMu HHTETpalluyl pa3InudHbIX HHCTPYMEHTOB B €IMHBIA KOHTYD
pa3paboTKH.

I1K-4.3

CniocoOeH UCoIb30BaTh METO bl AP (HEKTUBHOTO YIIPABJICHHS KOMaH0MW MPU
pa3paboTKe, BHEIPEHUHU U COTPOBOXKICHUH IPOTPAMMHBIX NMPOTYKTOB

3HaTh: MeTonpl ynpaBieHust KOMaHA0W pa3padoTuyukoB B [T-mipoekTax.
Ymerb: Opranu3oBbIBaTh padOTy KOMaH/Ibl Ha Pa3HbIX 3Tarax KU3HEHHOTO
mukia 1C.

Brnanets: IlpakTukamMu ynpaBJieHUs pacupeieleHHON KOMaHa0i pa3paboTKH.




SS-2

Cnocoben ocyuecmensame c6010 mpyooeyro 0esimenbHoOCHs ¢ yUémom
Heo0x00umocmu I PheKkmusHoll KOMMYHUKAUUN U 83AUMOOCICMBUS 8 PAMKAX
KOJI1eKMUGHOU npoekmuou padomut 6 chepe HU

SS-2.1

O} PexTUBHO KOMMYHULIUPYET C YUaCTHUKAMU MTPOEKTHOIN KOMAaHIbI TPU
IUIAHUPOBAHMH, PEIN3ALIMU U aHAJIU3E PE3YJIbTATOB pabOTHI

3nath: [IpuHiune! 3@ hekTHBHON KOMMYHHKAIIUK B MPOEKTax 1o pazpadorke NUC.
VYMeth: ScHO u3narath TEXHUYECKUE UJICH U 3a]1a4ld KOMaH/Ie.
Bnazners: HaBbikamu mpoBeieHUs: 9 hEKTUBHBIX MPOEKTHBIX BCTPEY.

SS-2.2

VYuuteiBaeT npodeccuoHaNbHbIE U POJIEBbIE 0COOEHHOCTH KOJUIET MPH
COBMECTHOM pa3pabOoTKe TEXHUUECKUX PEHICHUH U IPEICTaBICHUN PE3YyJIbTaTOB

3Hath: OcobeHHOCTH poJieii B MPOeKTHON KoMaH e o pa3padorke NC.
YMeTh: AranTupoBaTh CTUIIb KOMMYHHUKAITUHU TI0]T TEXHUYECKYIO U
HETEXHUYECKYIO ayAUTOPHIO.

Brnanets: MetogamMu MeXAMCIUILIMHAPHOTO B3auMoiercTBUs B ipoekte NC.

SS-3

Cnocoben ocyuwecmenamep c6010 mpyooegyro (hyHKyuIo ¢ yuemom
HeonpeoeneHHOCMU KAK CYWHOCIMHOU Yepmbl YYHKYUOHUPOGAHUA
UCKYCCMGEHH020 UHMmelIeKma

SS-3.2

Onpenenser peneBaHTHOCTh puMmeHeHust N n1st penienrst KOHKPETHBIX 3a7ad,
AHAIIU3UPYCT MMOBCACHUC s TCXHUYCCKOM, COLITUAJILHOM U ITPAaBOBOM
KOHTEKCTaX, IEPEHOCUT UJEH U METO/IbI 32 IPEIEIIbl UCXOIHOM MpeAMETHOM
obnactu

3natb: Kpurepuu npumenumoctu MU niis permienus 3agad B KOHTEKCTE
paspabateiBaemoit MC.

YnMmets: Ananusuposats nosenenue MM kak komnonenta MC B pa3nnyHbix
KOHTEKCTaXx.

Bnagers: Meronamu aHanusa rpaHul] IPUMEHUMOCTH MOJEJIEN B
MIPOEKTUPYEMOU CUCTEME.

LC-1

Cnocoben npoodums ananu3 dusHec-npodiem ¢ OUeHKo nepcneKmueHOCmu
npumenenus HH ona ux pewienus, ocyuwyecmeisims nOCmManosKy 3a0aqu
MAWUHHO20 00yuenus, hopmyauposams mpedosanus Kk cucmeme UH

LC-1.1

OneHuBaeT TeXHUYECKHE TpeOOBaHUS U pa3pabaThIBaeT TEXHUUECKOE 3aJaHKe Ha
CHCTEMbI HICKYCCTBEHHOTO MHTEJUICKTa B KOHKPETHOW MPEMETHON 001aCcTH

3Hatb: CTpykTypy U coaepxkanue T3 Ha cucremy MU, Bkitouas pa3aensl 1Mo
B3aUMOJCHUCTBUIO C IPYTUMU KOMIIOHEHTAMH ¥ KOMAHJIOM.

YMmetrb: opmanu3oBbIBaTh OM3HEC-TPEOOBAHUS B TEXHUYECKHE CIICITU(DUKAIINH,
MOHATHBIE JIJIS1 BCEX YUYACTHUKOB KOMaH/IbI pa3paOOTKH.

Bnaners: MeTtogamu cOBMECTHOM pa3pabOTKH U COTIIACOBAHUS TEXHUYECKOTO
3a/1aHMsl.

LC-4.1

Cnocoben ynpasnamo npoyeccom rxcusnenno2o yuxkia HH-npooykma

LC-4.1.1

Ocy1ecTBISeT 3aIyCcK U BeAeHHe mpoekTa B obnactu MU, B ToM umcie
TUTAHUPOBAHKE U KOHTPOJIb 33]1a4, OIICHKY PECypCOB

3nate: OCHOBBI IPOEKTHOTO ynpaBieHus B oonacti MW 1 UHCTpyMEHTHI A1
KOJUIEKTHUBHOI'O IUTAHUPOBAHMS.

VYmetb: OCcyliecTBIIATh BEJCHUE (3aIyCK U YIpaBJIeHue) MpoekToB B o0iactu MU,
B TOM 4HCJIE€ TOJ00p KOMaH/Ibl, INIAHUPOBAHUE M KOHTPOJIb 3a/1a4, OLIEHKA
pecypcoB.

Bnagers: IHCTpyMeHTaMu TUIAaHUPOBAHHUS, KOHTPOJIA U KOOPAWHALIMA KOMaHIHON
paloThI B MPOEKTE.

LC-4.2

Cnocoben pykosooums pabomoit Komanowvl npoekma 6 oonacmu HH

LC-4.2.1

KoopauHupyer u KOHTpOIUpyeT padoTy KOMaH/I IPOEKTa C ETbIO JOCTHIKCHUS
00IIKX LIeNel MPoeKTa




3HaTh: MeTo/1bl 1 HHCTPYMEHTBI KOOPAMHALUN KOMaH/IHOW pabOoThI B TPOCKTAX,
BKJTFOYAst TpakTUku Agile.

Ymetn: ObecriednBaTh B3aMMOICHCTBHE BCEX YIACTHUKOB MTPOEKTA, BKITFOUYAs
OousHec-muaAepoB, koMaHay Data Science u pazpadotunkos [10.

Brnaners: TexHukaMu KOHTPOJISI CPOKOB, KAU€CTBA BHIMIOJIHEHUS paboT U
CHHXPOHH3AINN YCUIIUHA KOMaH/IbI.

TunoBbie KOHTPOJIbHBIE 3aJaHUS] HJIN HHBIE MaTepHasbl, He00X0AUMBbIe 1JIsl OLlEHKHU
3HAHUN, YMEHMid, HABBIKOB M (WJIM) ONbITA JEeATEJbHOCTH, XaAPAKTEPHU3YIOLIUX ITaNbl
(popmupoBaHus KOMIIeTeHI M B IIpoLecce 0CBOCHHs 00pPa30BaTeJIbLHOM IPOrPaMMBbI

1. TecTnl

Tema: "UHcTpymeHTBI KOHTPOJsA Bepenit' (Git)

Bomnpoc 1: Kakoit komanaoii B Git MO)KHO TPOCMOTPETH UCTOPHUIO KOMMHUTOB C BU3YaTU3aIHEH
BETBJICHUS?

a) git log --oneline

b) git status

¢) git log --oneline --graph --all

d) git history

Bomnpoc 2: Yto nemaet komaHa git revert <commit-hash>?

a) Yanser KOMMUT U3 UCTOPHH, ITePE3aUChIBast BCE MOCIEAYIONNE KOMMUTHIL.

b) Co3naer HOBBIIi KOMMUT, KOTOPbI OTMEHsIeT U3MEHEHHSI, BHECEHHbIE YKA3AHHBIM
KOMMHTOM.

¢) BosBparaet pabouwnii KaTajaor K COCTOSIHUIO YKa3aHHOTO KOMMHUTA.

d) OTmeHsieT Bce He3aKOMMHUEHHBIE U3MEHEHHS B pabodeM Karajore.

Bonpoc 3: B uem ocHOBHOE paznuuue mexay crparerusmu BeTBiaeHus GitFlow u GitHub Flow?
a) GitFlow ucnosns3yer oHy ocHOBHYIO BeTKy, a GitHub Flow — Heckoubko.

b) GitFlow nmeeT oT/e/ibHbIE BETKH ISl pa3pad0TKH, pejin30B U X0TPHUKCOB, B TO BpeMs
kak GitHub Flow opuenTHpPOBaH Ha HeNpPepPbLIBHYIO 10CTABKY € OJIHOI OCHOBHOI BeTKOM H
KOpPOTKOKMBYIIMMH feature-BeTkamu.

¢) GitHub Flow 3anpemaer ucnonb3oBanne Merge Requests.

d) GitFlow He moaep>XKuBaeT TETH.

Bonpoc 4: [Tpu Bemmonnenun git merge feature-branch B main Bo3HUK KOHQIIMKT B (aiisie app.js.
KakoBs! Bamu manbHelime maru?

a) Y nanuth (aiis app.js ¥ BRIOJTHUTH Zit merge --continue.

b) BpyuHyio oTpenakTupoBath ¢aiia app.js, pa3pelinB KOHPJIMKTHbIE YYACTKH
(oTMedeHbI <<<<<<<, =======, >>>>>>>) 3areM BbINOJHUTH git add app.js u git commit.
¢) BeimosHuTh git abort 1711 OTMEHBI CITUSHUSL.

d) BemoanuTts git push --force.

Tema: "llpakTtuxu paspadorku' (Code Review, KauecTtBo koaa)

Bonpoc 1: Kakast U3 nepeuncieHHbIX MPAKTUK SBISAETCS IPUMEPOM 1710X020 KOJ-PEBbIO?
a) [IpoBepka He TONBKO GYHKIIMOHATBLHOCTH, HO U YUTAEMOCTH KOJa.

b) KomMmenTapuii ""I10T KoJ y:KaceH, nmepeaenail Bcé' 0e3 KOHKPEeTHbIX YKa3aHUI Ha
npoodJaeMbl.

¢) [Ipemioskenue anbTepHATUBHBIX PEIICHUI ¢ 000CHOBaHHUEM.

d) [TpoBepka Ha COOTBETCTBUE CTaHAAPTAM KOJIUPOBAHUS IMPOCKTA.

Bonpoc 2: Uto takoe "Texanueckuii gonr" (Technical Debt)?

a) HakomjieHHble B KOJI0OBOMH 0a3e npodjeMbl (HAapuMep, HEONITUMAJIbHbIE PeleHus,
"KocThLIN''), pellleHHe KOTOPBIX OTJI0KeHO Ha Oyaylee, YTO yCJIO0KHAET JaJbHeyIo



pa3padoTKy.

b) JleHbru, KOTOphIe KOMIAHUS JOJDKHA 3aIUIATUTh 33 UCHONIb30BaHKEe OTKphiToro I10.

¢) Bpewmsi, koTopoe pa3zpaboTuuk M0JDKEH 0TpadoTaTh CBEPXYPOUHO.

d) CroumocTs 00ma4HOi HHYPACTPYKTYPHI IS IPOEKTA.

Bomnpoc 3: /Iy yero ucnonb3yroTcss HHCTPYMEHTBI CTaTHYECKOTO aHalln3a KoAa (JTUHTEPHI),
takue kak Pylint umu ESLint?

a) [lnst aBTOMaTHYECKOTO pa3BepThIBAHUS MPHUIIOKEHUS.

b) /lnst aBTOMaTH4€CKOr0 BbISIBJICHUS MOTEHIIHAJIbHBIX OIIN00K, HAPYLIEHUS CTUJIS
KOAMpoOBaHus u ''3amaxoB koaa' (code smells) 10 3anycka nporpammsl.

¢) Jlust mpoBeieHus Harpy304HOTO TECTUPOBAHUS.

d) lns ynpaBiaeHus! BUPTYyaJbHBIMH OKPY>KEHUSMHU.

Bomnpoc 4: Kakoe U3 yTBep>KIeHUHN JTyUllle BCEIO OMUCKHIBAET 11€JIb MMOJIb30BATEILCKON UCTOPUH
(User Story) B Agile?

a) DTO TEXHUYECKOE 3a/laHue JJIsl Pa3padOTUnKa C MOJTHBIM NIepeyHeM (PYHKITHIA.

b) 310 KpaTKOE onUcaHue PYHKIMH, PACCKA3AHHOE C TOYKH 3PeHHs M0JIb30BaTeJs,
KOTOpas oTBevaeT Ha Bonpockl ""Kro?", "Yro?" n "3auem?".

¢) OTo muarpamMma mociieI0BaTeIbHOCTH ICUCTBUI B CUCTEME.

d) D10 MPOTOKOI COBEMIAHUS C 3aKAZUHKOM.

2. IlepeyeHb HHAUBHAYAJIbHBIX NPOEKTOB (IPUMePHI)

IIpoekr 1: "Cucrema ynpaJijenus 3agauyamu (Trello-kion)"

e Omnmucanue: PazpaboTka BeO-MIPHIIOKEHUS ISl yIPABIECHUS IPOEKTaMU 10 METOI0JIOTUH
Kanban. OcHOBHBIE CYIIIHOCTHU: JOCKH, KOJIOHKH (Hanpumep, "Cnenats", "B padote",
"T'otoBo"), KapTOUKM 3a/1a4.

o Texnouaoruueckmii crek: Backend - Python (Django/FastAPI) / Node.js, Frontend -
React/Vue.js, baza nannbix - PostgreSQL.

e 3amaum gia CI/CD:

1. HacTtpouTb maiimiaiiH, KOTOPBIH 3aIycKaeT FOHUT-TeCThI st backend u muHTEPHI
quts frontend/backend.

2. Amtromarnuecku coouparh Docker-o6pa3sr mis frontend u backend.

3. Pa3BepThIBaTh NPHIOKEHHE HA TECTOBOM cepBepe ¢ momoinkio docker-
compose TIpu Mepke KoJia B BeTKy develop.

IIpoexT 2: "REST API nis 6;10ra njin HOBOCTHOro arperaropa'
e Omucanue: Co3nanne OokeHa-cepsuca ¢ API ans crareii, monb3oBarenei,
KOMMEHTapueB 1 TeroB. Peanu3anus ayrentuduxauu mo JWT-rokenam.
o Texnoaoruueckmii crek: Python (FastAPI/Django REST Framework), PostgreSQL,
Redis (ms kemmpoBaHus).
e 3amaum gia CI/CD:
1. HacTpouTh aBTOMAaTHYECKHUH 3aITyCK MUTpAIUii Oa3bl TaHHBIX TPU
pa3BepTHIBAHUM.
2. HHTterpupoBatTh B MaMIUIaliH 3Tall COOPKH M TECTUPOBAHUS.
3. Peanu3oBaTh Je1uioi Ha TeCTOBBIH cepBep (Hanpumep, VPS) ¢ momomipio Ansible
nim yepe3 SSH B GitLab CI.

IpoexT 3: "MukpocepBuc 1Js1 00pad0TKH U BaJUJIANUN JAHHbIX "

e Onucanue: Pa3paboTka OTIEIHHOI0 MUKPOCEPBHCA, KOTOPBIN MPUHUMAET (aiis
(manpumep, CSV umu JSON) uepe3 API, npoBepsieT ero CTpyKkTypy U JaHHBIE TIO
3aJJaHHBIM NIPaBHJIaM U BO3BpAIAeT OTYET O OIIMOKaX MM MPeoOpa3oBaHHbBIC JaHHBIC.

e Texnosornueckuii crex: Python (Flask/FastAPI), Pydantic (mns Banmugamnum), Celery
(U1 aCHHXPOHHOM 00paboTKM OONBIINX (PaitIIoB).



e 3apaum s CI/CD:
1. Coznars MHOTOKOHTeWHEpHOE mpuinoxkeHue (Docker Compose), BKiIrouaroriee
cam cepuc, opokep coobmenuit (Redis/RabbitMQ) u Bopkep Celery.
2. Hactpouts naiinaiiH, KOTOpbIA COOMpAET Bce 00pasbl U 3aITycKaeT
MHTETPalMOHHBIE TECThI BCETO CTEKA.
3. PeanuzoBaTh Jeruioif Ha TecToBbIH kiactep Kubernetes (Hampumep, UCTIONb3ys
Minikube) wm uepe3 Docker Compose Ha cepsep.

Ilposepsaemvie Komnemenyuu Komniexcom npakmuueckux zaoanuii: YK-1.2; YK-3.2; YK-5.2; I1K-

3.2; 1IK-4.2; TIK-4.3; SS-2.1; SS-2.2; SS-3.2; LC-1.1; LC-4.1.1; LC-4.2.1

3ayeTHO-IK3aMeHAMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOUHON aTTecTaluM (3a4er)
Bonpocwt 0nsa noozomoexu k 3auemy

brox A: Memooonoeuu u ynpasienue npoekmamu

1. Omnwummure poau u apredakTsl B METOIOJIOTUH Scrum.

2. B uewm pasnuna mexy 63kmorom npoaykra (Product Backlog) u 63kiiorom cripunTa (Sprint
Backlog)?

3. Kakue MHCTpyMEHTHI [IJ1s1 yIpaBJICHHs TPOeKTaMu Bbl 3HaeTe? CpaBHUTE UX T10
GbyHKIMOHATLHOCTH (Hampumep, Jira vs Trello).

4. UYro Takoe "mMuHuMH3aIus 1ukioB oopatHoi cBsa3u" (Feedback Loops) B Agile u mouemy
3TO BaXHO?

5. Kak npoBoAMTCS peTPOCHEKTHBA CIIPUHTA U KaKOBA €€ 1eJb?

brox B: Cucmemst konmpons éepcutl (Git)
6. O0BsicHUTe KU3HEHHBINM UK (aitna B Git (untracked, staged, committed).

7. J1y1s1 4ero UCToab3yrTCs KoMaH sl git stash u git cherry-pick? [IpuBenute npumMepsr
UCTIOJIh30BaHUSI.

8. Uto Takoe "submodule" B Git ¥ B KaKHX ClIEHapHUsAX €ro HUCIOJIb30BaHUE ONpPaBaaHO?
9. Uem otnuyaercs git fetch ot git pull?

10. Kak opranusoBats 3¢ppekTuBHYI0 KOMaHAHYIO padboTy ¢ nmomorbio Merge/Pull Requests?
Onuinre uaeanbHbIN MpoLecc.

bnok C: Ilpakmuku pazpabomku u obecneuenue Kauecmsa
11. KakoBsI Ki1r04YeBbIe MpUHIMIBI Hantrcanust "guctoro koaa" (Clean Code)?

12. Yro takoe "unrerpanus no pynkmusam" (Feature Toggles) n kak oHa moMoraer B
HENPEPBHIBHON NIOCTAaBKE?

13. OnummuTe pa3aMvHbIe TUITBI ABTOMATHYECKUX TECTOB (IOHHUT, UHTETPAIIMOHHBIC, €2€) U UX
mecto B CI/CD-naiinnaiine.

14. Kakyto monbp3y NpUHOCUT aBTOMAaTH3aIMs COOPKH U Pa3BepTHIBAHUS TOMUMO SKOHOMUU
BpEMEHU?

bnox D: Henpepwvienas unmeepayus u oocmaska (Cl/CD)



15. I3 kakux ocHOBHBIX 3TanoB cocTouT CI/CD-naitmnaitn? JlaiiTe KpaTKyro XapaKTepUCTUKY
KaXKJIOMY.

16. Uto Takoe "undpactpykTypa kak koa" (Infrastructure as Code, [aC)? Kakue nHCTpyMEHTHI
BbI 3Haete (Terraform, Ansible)?

17. Kak obecrieunTs 6€30MacHOCTh NalTUIaiiHa (HampuMep, XpaHEHUE CeKPETOB, CKAHMPOBAHHE
3aBUCUMOCTEH)?

18. Onumute crpareruu passeptoiBanus (Deployment Strategies): cune-3eneHoe
pa3BepThIBAHNUE, KAHAPEECUHBIN peNn3.

brok E: Konmeunepuszayus u opkecmpayus

19. B ueM npeumMyIecTBa KOHTEHHEPHU3ALMH TPHIIOKEHUH NIEpE]] TPAJULIMOHHBIM
pa3BepThIBAaHUEM?

20. Yro Takoe Dockerfile n kakue myummue npaktuku Harmucanus Dockerfile Bb1 3Haere
(HampuMep, UCTMOJI30BaHNE MHOTOCTYIEHYATOW COOPKH)?

21. KakoBa ocHOBHas 3aja4ya opkecTpaTopa, Takoro kak Kubernetes?

22. Kakue nmpobiemsl perraet ucnonszoBanue Docker Compose B mporiecce pa3padoTKu U
TECTUPOBaHUA?

bnok F: Komanonas paboma u KomMmyHukayus

23. [louemy BakHa XOpOIlIasi TEXHUUECKAs TOKYMEHTAIUS U KaK €€ MOYKHO MOJITIEP)KUBATh B
aKTyaJIbHOM COCTOSIHUN?

24. Kak 3¢ (exTuBHO TPOBOIUTH OHOOPAMHT HOBOTO pa3paboTYMKa B MPOEKT?

25. KakoBbI Baly 00SI3aHHOCTH KaK WieHa KOMaH bl TPH MPOBEACHUH KOJI-PEBBIO (U KaK
aBTOpa, U KaK peBbIOBepa)?

Ilepeuens komnemenyuil (vacmu KOMnemMenyuu), NPOEEPAEMbIX OUEHOUHBIM CPEOCMEOM
VK-1.2; VK-3.2; YK-5.2; [IK-3.2; T1IK-4.2; 1IK-4.3; SS-2.1; SS-2.2; SS-3.2; LC-1.1; LC-4.1.1;
LC-4.2.1

4.2 MeroanuecKkue MaTepuaJibl, onpeaesionue Npoueaypbl OlleHMBAHUS 3HAHUIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XaPAKTEPU3YIOIIUX 3TANbI
¢opmupoBaHus KOMIIETEH U

Metoauyeckue peKOMEHIAIMM, OINpeJeJsolHe MpPoueAypbl OLECHHBAHHUS HA
JK3aMeHe:

IIpouenypa nmpomMexXyTOYHOM aTTECTallUUA IIPOXOAMUT B COOTBETCTBUU C [lonmoxkeHuem o
TEKYIIIeM KOHTPOJIC U TPOMEKyTOUHOH aTTecTanuu odydaronuxcss @I'BOY BO «Kyo6I'Y».

HtoroBoit ¢opmoii KOHTpONIS CHOPMHPOBAHHOCTH KOMIETEHIUH y oOydaromuxcs IO
TUCLHUIUIMHE siBiIsieTcs 3a4eT. CTyAeHThl 0053aHbl CIaTh 9K3aMEH B COOTBETCTBUH C paCMCaHUEM
¥ Y4eOHBIM TJIAHOM.

OOC mpoMExKyTOYHOM aTTeCTallMd COCTOUT M3 BOIMPOCOB K 3a4€Ty M PE3yJIbTAaTOB
TEKYIET0 KOHTPOJIS.

DK3aMeH 10 AUCHUIUIMHE MPECIeAyeT 1Ieb OLIEHUTh PabOTy CTyI€HTa 3a KypcC, OTy4eHue
TEOPETUYECKUX 3HAHMUN, WX MPOYHOCTh, Pa3BUTHE TBOPUECKOTO MBIIUICHUS, NpUoOpeTeHune



HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHHUE MPUMEHATH MOJIYUYCHHbIC 3HAHUS ISl pPelieHUus
MPAKTUYECKHX 3a7ad.

dopma npoBeIeHns 3a4eTa: YCTHO.

DK3aMeHaTOpy MPEIOCTaBISETCS MPaBO 33aJaBaTh CTYACHTAM JOTIOJHUTEIBHBIE BOTIPOCH
10 BCell yueOHOM mporpaMme TUCIUILIAHEI.

PesynbTar cnaun 3auera 3aHOCUTHCS MIPETOAaBaTeNIeM B YK3aMEHAIIMOHHYIO BEIOMOCTh H
3aYETHYIO KHIKKY.

OneHnBaHUE YPOBHS OCBOCHHUS AWCIHMILTUHBI OCHOBBIBACTCS Ha KAa4ECTBE BBITTOJHEHUS
CTYJEHTOM 3aJIaHU# TEKYyIIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI 3a4eTa.

Kpurtepun onenkn:

Jlig monydeHusl OLUEHKH «3auTe€HO» CTYIEHT JOJDKEH BBIMOJHUTH BCE CIEIyIOIIHe
YCIIOBUS:

1. Ilpoexmnas paboma (MunumanvHwlii nopoe — « Yooseremsopumenbroy)

Kpurepun onieHku npoexra:

«He 3auTeHO» BBICTABISETCS, €CIH:

[Ipoekt He cmaH wiu ero (yHKIMOHAILHOCTH HE COOTBETCTBYET 3asBICHHBIM
MUHUMAaJIbHBIM TPEOOBAHUSIM.

[TomHOCTBIO OTCYTCTBYET paboTa B KOMaH/e (HE y4acTBOBAJ B OOIINX OOCYKICHHSIX, HE
BBITOJIHSUIT CBOM 3a7auu).

Kon mpoekTa He 3ammycKaeTcst Wik ero OCHOBHAsl QyHKITUS HE paboTaeT.

OtcyTcTBYeT 00s3aTeNbHas TexHUUeckas AokymeHTtamus (Hanpumep, README daiin ¢
MHCTPYKLHUEH 10 3aIIyCKY).

«3a4TeHO0» BBICTABIISAETCS, €CIIU MTPOEKT:

Peanm3oBan u pabotaer: OcHOBHas 3asiBiieHHass (DYHKIMOHAIBHOCTH peaTn30BaHa,
CHCTEMa 3aITyCKaeTCsl U BBIMOIHIET CBOI0O OCHOBHYIO 3a/1auy.

JHlemoHcTpupyer paboTy B KomaHze: Mcmonp3oBaHa cuctema KoHTpols Bepcuit (Git), u
BHUJICH BKJIQJ CTyJeHTa (KOMMWTBI, MYJ-peKBeCThl). Bkiam Moker OBITh HEOOJBIINM, HO
OCMBICJICHHBIM H 3aBEPIICHHBIM.

Nmeer MHUHMMaNbHYIO JOKyMEHTaluio: EcThb HMHCTpPYKUMSI 1O 3amycKy U KpaTKoe
OTIFCAaHUE TTPOCKTA.

ChaH B yCTaHOBJIEHHBIE CPOKH.

2. Tecm (Ilucomennouii unu komnvtomepnuiii) (Munumanonsiti nopoe — 60% npasunvHsix
omeemos)

Kpurepun:

«He 3auteno»: Menee 60% InpaBUIbHBIX OTBETOB.

«3aureno»: 60% u 6osee MpaBUIbLHBIX OTBETOB.

3. Omeemul Ha 6onpocwl k 3auemy (Munumanvhsiii nopoe — 2/3 NOIHOYEHHBIX OMBema)

CTyneHT oTBeyaeT Ha HECKOJIBKO CITy4aifHO BBIOpaHHBIX BOIPOCOB M3 crucka (3 u3 25).

Kputepuu onieHku oTBETa Ha Ka)blil BOIIPOC:

[TonHouenusiit orBer («3auer» mo Bompocy): OTBET TOUYHBIA, PACKPBIBAET CYTh,
BO3MOXKHO, NpuBe/eH npumep. CTyAeHT JeMOHCTPUPYET TOHUMAaHHUE.

Hemnonnwiit/HeBepnsrii otBeT («HezaueT» o Bompocy): OTBET MOBEPXHOCTHBIN, COACPIKUT
(akTUYECKHE OMTMOKHU WU OTCYTCTBYET.

HroroBslii kputepuit 11st O10Ka:

«He 3aureno»: CTyneHT He Jan TOJHOLEHHBIX OTBETOB Ha Oojee dem | Bompoc
(HampuMep, ecii OTBeUas Ha 3 BOIpoca, U 2 U3 HUX — CJIa0bIe).

«3auteHo»: CTyIEeHT Jaj MOJHOLEHHBIE OTBETHl KAK MMHUMYM Ha 2 U3 3 BONpPOCOB (T.€.
MIPOJIEMOHCTPUPOBAJT 3HAHKE OOJIBIICH YacTH MaTepHraa).



Hrorosas TabmuIa Aist OLEHKHA

KomnoHneHT Kypca

Kputepuit gist «3a4TeHo»

Kputepuit s «He 3aureno»

IIpoexr

Cnamn, pabotaer, BUJIEH
KOMAaHIHEIA BKJIAQJI.

He cnman, ne pabortaer, Her
KOMAaHJTHOW paOOTHI.

Tect

> 60% mpaBUIIbHBIX OTBETOB.

< 60% npaBUIBHBIX OTBETOB.

Bomnpocs Ha 3auete

2 u3 3 (unm 6oJiee) OTBETOB —
IIOJIHOLICHHBIC.

2 u3 3 (unm 6oJiee) OTBETOB —
HCITOJIHOILICHHBIC.

((3a‘ITeHO» BBICTABJISICTCS TOJIBKO €CJIN IIO BCEM TpeM KOMITIOHCHTaAM CTy,Z[eHT HO.Hy‘-II/IJI
«3adTeHo.

«He 3a4TCHO» BBICTABJISICTCA, €CJIN XOTA 6]:1 10 O,Z[HOMy N3 KOMIIOHCHTOB CTYI[GHT HEC
MIPEO10JIe]T MUHUMAJIbHBIN TTOPOT.

Memoouueckue

nabopamopuvix padom:
[Tpouenypa oneHUBaHUs TaOOPATOPHBIX PaOOT IPOXOAUT B COOTBETCTBUU ¢ [lon0%keHnEM
0 TEKYIIeM KOHTPOJIE B MMPOMEXYTOUHOH arTtectanuu ooyuatonmxcs PI'BOY BO «Kyol'Y».

[To xaxxmoit maboparopHoOit pabote odopmisieTcss oT4eT. OTUETHI CHAIOTCS HA MPOBEPKY
PYKOBOJUTENIO B TEYEHHE Kypca 10 MEPE UX BBIIOJHEHUS, M 3aIIUIIAIOTCS CTYACHTAMU B
YCTaHOBJICHHOM HOPSIKE.

[Tpu 3ammTe oT4eTa CTyACHTY MOTYT OBITh 3aJIaHbl BOIIPOCHI U JIOTIOJTHUTENILHBIC 3aaHUs
[0 CyTH J1abOpaTOpHOM paboOThl, B TOM YHCIE U3 CIHCKA KOHTPOJBHBIX BOMPOCOB K JAaHHOMN
nabopatopHoii pabote. [Ipu HEYTOBIETBOPUTENBHO OIIEHKE 3HAHUN CTYACHTA 10 TeMe JaHHOTO
OTYeTa, CTYJICHT BO3BPAIAETCsI K TOBTOPHOMY M3yUEHHUIO COOTBETCTBYIOIINX MAaTEPHAIIOB, [TOCIIE
4Yero J0IycKaeTcs K MOBTOPHOH 3amure. HeyloBIE€TBOPUTEIBHO BBIIIOJHEHHBIH OTUET TAKXKE
BO3BpAIAETCs HA JOPAOOTKY.

OTuer NOMKEH coAep)KaTh 3aroJIoBOK, TeMy JabOopaTOpPHOM paboOThI, IeNb, 3aJaHHUE,
WHAUBUAYAIbHYIO TEMY, ONHCAHHE XOJa BBINOJIHEHHS paboThl, HEOOXOIUMBbIE HPUKIIATHBIC
MaTtepuaibl (CXeMbl, MakeThl JOKYMEHTOB M T.I.), B COOTBETCTBHM C TpeOOBAHUSAMHU K
COJIEpKaHuI0, U BBIBOJIBI IO paboTe.

OrneHouHble CpencTBa Ui HMHBAJIUAOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU
3JI0pOBBS BEIOUPAIOTCS C YYETOM MX MHANBUAYAIbHBIX MCUXO()U3MUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JINLIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MPEIOCTABIISETCS OMOJHUTENBHOE BpEeMs JUIsl MOATOTOBKH OTBETAa HA SK3aMEHE;

— IIpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yUEHHs] MHBAINIOB M JIULL C
OTpaHUYEHHBIMHU BO3MOXHOCTSMHU 3J0POBbsI MPEAYCMaTPUBAETCSA HCIIONIb30BAaHHE TEXHUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsi 00YYAIOIIUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
U MHBAJIUAOB TpOIEAypa OLCHMBAHUS pPE3YyJbTaTOB OOYYEHUS MO JUCHUIUIMHE MOXET
MIPOBOAMUTHCS B HECKOJIBKO STAIOB.

[Tponenypa oneHUBAaHUS PE3yJIbTaTOB OOYUYEHHs] WHBAIMUIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS IO JUCIHMIUIMHE MpeayCMaTpUBaeT MpeaocTaBieHne HH(OpMaluy B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM UX 370POBbS i BOCIIPHUITHS HH(DOpMAIIHH:

Jlig au1 ¢ HapyUIeHUSIMU 3pPEHUS:

— B [1I€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

Jis vIL ¢ HapyIICHUSIME CTyXa!

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnis au1 ¢ HapyIeHUsIMA ONIOPHO-JIBUTATEIBLHOTO amnmnapara:

— B [1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

PeKomenoayuu,  onpedenawuiue - nNPoueoypsl  OUEHUBAHUA



JlaHHBIA TIEpeYCHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCUMOCTH OT KOHTHHI'CHTA
00ydJaronuxcs.

4.3. MeToanyecKHe yKa3aHusl 10 OPraHU3alUui BLIYMHCINTEILHOM HHPPACTPYKTYpPHI

1. Lenp u 3agaun

Lenb: ChopmupoBars y CTYJCHTOB MPAKTUYECKUE HABBIKU PAa3BEPTHIBAHUS U YIPABICHUS
COBPEMEHHOM NHPPACTPYKTYPOH U1l MOJAEPIKKH OTHOTO KU3HEHHOTO LIUKJIa KOJUIEKTUBHON
pa3paboTKu IPOrpPaMMHOTO 00ECTICUCHHUS.

3amaun:

OcBouTh NPUHLIHUITEI HHPPACTPYKTYpHI Kak koaa ([aC).

[TomyuuTts onbIT paboThI ¢ CUCTEMAMU KOHTEHHEPU3ALUU 1 OPKECTPALIUU.

Hactpouts pipelines HenpepriBHOI nHTerpanuu u nocrasku (CI/CD).

OpraHu3oBarh ylaJeHHYI0 COBMECTHYIO pabOTy HaJ| KOJIOM C UCIoIb30BaHueM Git.

Ob6ecneunTh 0a30BBIIl MOHUTOPUHT U YIIPABICHUE KOHPHUTYPAIHSIMH.

2. PexoMeHyeMast apXuTEKTypa HHPPACTPYKTYPhI
J11st KaK10T0 TTPOEKTHOTO KOJUIEKTHBA (3-5 4eIOBEK) pEKOMEHIYETCS Pa3BEPHYTh
CJICAYIOIIYIO CXEMY:
text
[ JlokanpHBIE MAIIUHBI Pa3pabOTIUKOB |
|
| (Git push/pull)
\%
[ Ynanennsrit Git-xoctunr (GitLab / GitHub) ]
|
| (Webhook trigger)
v
[ CI/CD Cepsep (GitLab Runner / GitHub Actions) ]
|
| (Docker build/push)
v
[ Konreitnepusiit peectp (Docker Hub / GitLab Registry) |
|
| (Deploy command)
v
[ [TponakmieH-cepBep / XOCTUHT-TUIONIAIKA |
|
v
[ KonreitnepuzoBannoe npunoxenue (Docker Compose) |
3. TeXHOIOTHYECKHIA CTEK M MHCTPYMEHTHI (PEKOMEH,TyEMBIiA )
OO0s13aTebHBI MUHUMYM:
Cucrema koHTpoOJIst Bepeuit: Git
Vnanenusiit xoctuHr Git-penozuropues: GitHub, GitLab nnu Bitbucket. Ilpeanourenue
— GitLab, Tak xak on mpenocrasiset BcrpoeHHbiit CI/CD, Issue Tracker u Container Registry B
OJTHOM TIPOJIYKTE.
KonTrettnepuzanusi: Docker
OpxkecTpanust KOHTEHHEPOB (U1 MPOEKTOB NOBbIIEHHOHN croxkHOocTH): Docker Compose
HNudpacrpykrypa kak kox (1aC):
bazossiit yposens: docker-compose.yml

[TponBunyThIii ypoBenb: Ansible playbooks mis neros uinu Terraform s ynpasneHus
001auH0# MHGPACTPYKTYPOH (€CIU €CTh JOCTYI K 00JIaYHBIM KpeIuTam).
CI/CD:



GitLab CI/CD (.gitlab-ci.yml) unu GitHub Actions (.github/workflows/).

Pipeline momxen Brirouars crafauu: build, test, deploy.

OnuuoHa bHO (7151 YIITyOIeHHOTO U3YUYeHUs):

Be6-cepBep / Reverse Proxy: Nginx (as pa3gauu CTaTUKKA U IPOKCUPOBAHUS 3aIIPOCOB K
MIPUIIOKECHUIO).

Momnwutopunr: Prometheus + Grafana (17 cOopa u BU3yanu3ay METPUK), UIIH TOTOBBIE
ob6mnaunsie pemenus (Datadog, New Relic — mo GecruiatabimM Tapudam).

basbl nannsix: Ynpasnsemas oonaunas Bl (AWS RDS, DigitalOcean Managed
Database) mu60 konteitHepu3oBanHas Bepcust (PostgreSQL/MySQL B Docker).

4. [TpakTrueckue 3aJlaHus U ATallbl BHEIPECHUS

Oran 1: bazoBas HacTpotika perozuropus u CI/CD

Coznare rpyniry/opraHu3aiuio Ha BBIOpaHHOM Git-XOCTHHTE.

Co31aTh MPOEKT, HACTPOUTH JOCTYII JJISl BCEX YJICHOB KOMAH/IbI.

Hactpouts .gitignore, README.md, LICENSE.

Cosznats 6a30BbIil Dockerfile s npuinoxenust.

Hanmcars npocreiimuii .gitlab-ci.yml (umu ananor ais GitHub Actions), KoTopbrii
BeITIONTHSAET cOOpKy Docker-obpasa u 3amyck unit-TecToB.

Oran 2: KoHTeliHepu3alus 1 OpKecTpalus

Omnpenenutsb Bce cepBuchl npuinoxkenus (frontend, backend, BJI, ko).
Cosznate docker-compose.yml aiis JoKaabHOM pa3padOTKHU U IS TPOJIAKIIICHA.
HacTtpouTs nepeMeHHbIe OKPYKESHHUS [Tl YIPABICHUS KOH(DUTYpAIHEH.

Oran 3: HacTpolika aBTOMaTH4€CKOro JEIUI0s

3aperucTpupoBaTh/HACTPOUTH cepBep M aerios (pekomenayercs VPS ot DigitalOcean,
VK Cloud, Selectel u np. ¢ momecsiuHOI OMIaTOM).

Hacrtpouts B CI/CD pipeline aBTomatnueckuii JETIONH Ha CepBEp MPH IyIIE B BETKY
main/master.

Crnioco6: Mcnonp3oBanue Docker Compose Ha yaneHHOM cepBepe uepes ssh.

AnbTepHaTHBHBIN crioco6: Pa3BepTriBanne uepe3 Ansible-mieiiOyk, 3amyckaeMblii u3
CI/CD.

Otan 4: MOHUTOPUHT U JOKYMEHTAIUs

HacTtpouTs JiorupoBanue MprIoKEHUS.

(OnmmonansHO) Pa3BepHyTh cTek MmonuTopunra (Prometheus+Grafana) mist coopa
6a3oBbix MeTpuk (CPU, RAM, Harpy3ka ceTH).

3a/10KyMEHTHPOBATh BCIO HHPPACTPYKTYPY: CXEMY, HHCTPYKIUH 110 Pa3BEPTHIBAHUIO,
omnucanue pipeline.

5. Kpurepuu ouieHKr HHYPaCTPYKTYpPHOIH COCTABIISAIONICH MTPOEKTa
HNudpactpykTypa sSBIsSETCS HEOTHEMIEMON YaCThIO MPOEKTHON PabOThI U OIICHUBACTCS B
paMKax o0ILero KpuTepus Mo IPOEKTY.

Ha «3auteno» HeoOXonumo:

Pab6oTtocnocobHOCTR: [Tpunoxenue m0mkHO ObITH JOCTYHO M0 URL (Min Ha
IPOBEPOYHOM CEpBEPE) MOCIIE aBTOMATHYECKOTO JIETIION.

KonTreitnepuszanms: [IpunoxkeHne u Bce ero 3aBUCUMOCTH JIOJDKHBI OBITh YITAaKOBaHBI B
Docker-koHTelHepbI.

CI/CD: Hactpoen aBToMaTudeckuii pipeline, KOTOPBIM MPOXOIUT KaK MUHUMYM CTaJIUN
build u test. B Git-penozutopun BuaHa UCTOPUS 3aITyCKOB pipeline.



Hokymentanus: B README.md npucyTcTByIOT YeTKHE HHCTPYKIUH 110 3aITyCKY

IMPOCKTA JIOKAJIbHO U OITMUCAHUC ITPONICCcCa ACTIIOA.

Pabota B xomanne: Bkinaa B HHGPaCcTPyKTypHYIO 4acTh paclpeeicH MEX Iy WICHAMH

KOMaH/1bl (BUIHO 110 UCTOPUU KOMMHTOB).

4.4. MeTonnueckne yKa3aHus 10 OpraHU3aluy J1a00paTOpPHbIX padoT

1. Lenps u 3agaun
Lens: ChopMupoBaTh y CTyICHTOB YCTOWYHBBIC TPAKTUICCKIE HABBIKU pAOOTHI B

pacrpeneneHHON KOMaH e pa3paboTIMKOB ¢ HCIIOIH30BAHUEM COBPEMEHHOT'O HHCTPYMEHTAPUS U
METOOJIOTHH.

Git.

3anaun:

OcBouTb XKU3HEHHBIN LUK KOJJIEKTUBHON pa3pabOTKuU OT IJIaHMpoBaHuA 10 nocrasku I10.
CdhopmupoBaTh KOMIETEHIIMN Pa0OTHI C CHCTEMAaMU KOHTPOJISI BEPCHIA.

[TproOpecTH ONBIT HACTPOIKH MPOLIECCOB HENMPEPHIBHON MHTETPALIH U TIOCTABKU.
OtpabotaTh npouerypsl KOJ-PEBbIO U COBMECTHON Pa3pabOTKH.

3aKpenuTh HABBIKM KOHTSHHEPHU3AINH MTPHII0KEHHUH.

2. @opmat mpoBeaeHus paboT

[TeprnonuunocTh: 6 Ta0OPATOPHBIX padOT B TCUCHUE CEMECTPa

®dopmMmar: BrimmoyiHeHHe B KOMaH/ax 1Mo 3-4 denoBeka

Cnaua: 3amura Kaxaoi paboThl ¢ AeMOHCTpalMe pe3ybTara

Benenne: OOmuit perno3utopuii KOMaHIIbI C HICTOPHUEH BBITIOIHEHUS Beex JIP

3. CtpykTypa u copepkaHue JIabopaTopHbIX padoT
Jlaboparophas pabora 1: «Opranuzanus pabodero nporecca KOMaH by
Lenb: Hactpouth nHGPaCTpYKTYpY sl KOJUIGKTHBHOMN paOOThI U OCBOUTH Oa3oBbie workflow

Zamaun:

Cosnate opranm3anuo/rpynmny Ha GitHub/GitLab
Hactpouts SSH-ki04uM 1715 BceX y4acTHUKOB
Coznats mpoext ¢ README, .gitignore, LICENSE

Otpaborats Git Flow: fork — clone — feature branch — commit — push — Pull Request
Hactpowuts Issues u Projects nnst TpeknaTa 3amaq
Pesynprat: Penozuropuii ¢ HACTPOEHHBIM TOCTYIOM AJI BCEX WICHOB KOMaHbl, MUHUMYM 3

merged PR oT pa3HBIX y4acTHHUKOB.

Scrum.

Jlaboparophas padota 2: «[IpoekTrpoBaHne 1 HaYalI0 Pa3pabOTKI»
Henb: CrpoeKTrpoBaTh apXUTEKTYPY NPUIIOKEHHS M HA4aTh pa3pabdoTKy 10 METOOJIOTHH

3anaun:

[IpoBecTH mIaHUpOBaHUE CIIPUHTA (2 HEACITH)

PazpaboTtaTh TeXHUUECKOE 3a/laHUE U apXUTEKTYPHYIO CXeMy

CoznaTs milestone u pacpenenuTs 3a1a91 MeXAY YYaCTHUKAMU

Peanm3oBath 0a30BYy0 CTPYKTYpPY IIPUIIOKESHUS

[IpoBecTn KO-PEBBIO BCEX U3MEHEHUIM

Pesynwratr: T3 B wiki, 3anonnennslii backlog, paboTaromiast 3aroToBKa IpUIIOKEHHS.

Jlaboparophas pabora 3: «Hactpotika CI/CD naiirnaiina

Lenb: HacTpouTh aBTOMaTHYECKYHO COOPKY ¥ TECTHPOBAHUE TIPOCKTA.
3amaun:

Hamucars Dockerfile s npuioxeHust

Hacrtpouts Cl-naiiraiid s aBTOMaTUUECKOTO 3aIlyCcKa TECTOB
JloGaBuTh cratnveckwmii aHanu3 koza (linters)

Hactpowuts c6opky Docker-odpazor



Jlob6aButh Oelimpku craryca coopku B README
Pesynbrar: Pabouwnii Cl-naiiriaiin, npoxoasuuii Bce ctaauu, Docker-o0pas B registry.

JlaGopatopnas pabota 4: «BHeapeHne NpakTHK KOA-PEBHIO»

Llens: OTpaboTaTh MpOLEcCHl MPOBEPKH KOJa U YIPABICHHUS KAYeCTBOM.
3anauu:

Hactpouts protected branches

Cosnatb checklist i KoA-peBbiO

PeanmzoBarts feature ¢ 00s13aTeTHLHBIM PEBBIO 2 YUACTHUKOB

HactpouTts template anist Pull Request

Breaputs TpeboBanue ycnemHoi coopku s mepxka PR

PeBy.TIBTaTZ Hpouecc KOA-PEBbIO NOKYMCHTAJIBHO O(i)OpMJ'IeH n 0Tpa6OTaH Ha IPaKTHUKE.

JlaboparopHas pabora 5: «HacTpolika OKpy>KeHUH U JCTLI0D»

enp: HacTpouTh MHOTOCTYIIEHYATHIN JEIIION IPUITOKEHUS.

3agauu:

Cosnatb docker-compose.yml 115t pa3paOOTKHU U TPOAAKIIIeHa
Hactpouts CD-nafimuiaiin s 1erios Ha staging-cepep

Peanm3zoBate germoii mo teram Ha production-cepsep

Hactpouts murpanuu b1 npu aemnioe

Ho6asuts health-check st KoHTEHEPOB

Pesynprat: [IpunoxeHue aBTOMaTUYECKH JEIUIOUTCS Ha ABA OKPY KCHHUSI.

JlaGoparopHas padora 6: « MOHUTOPUHT M JOKYMEHTAIIHSD)

Henb: HacTponTh MOHUTOPUHT pabOTHI MPHIIOKECHUS M 3aBEPIIUTH JOKYMEHTAIUIO.
3anaum:

Hactpouts norupoBanue B KOHTEHHEpax

Jlo6aBuTh cOOp METPUK MPUIIOKEHHSI

HacrtponTs mambop/ U1t MOHUTOPHHTA

3anoxkymentupoBats APl (Swagger/OpenAPI)

CocTaBUTh HHCTPYKLUIO 1O Pa3BepTHIBAHUIO U troubleshooting

Pesynprat: [lonHas nokyMeHTaIus MpoeKTa, paboTaromias CHcTeMa MOHUTOPHHTA.

4. Kpurepuu oLieHKH J1a00paTOPHBIX paboOT
OO0mue TpeOOBaHUS NS 3AIUTHL:
CoOuroficHre CPOKOB CTaun

VYyactre BceX WICHOB KOMaHIbI
CootBetcTBUE 3a1aHUsIM JIP

KagecTBo BIMONTHEHNS U O(OPMIICHHS
Kputepuu onienku kaxoit JIP:

Kpurepnii Bec Onncanne
TexHuueckas 40% KoppektHOCTB
peanuzanus BBITIOJIHCHHS,
paboTOoCTIOCOOHOCTH pelICHUS
Pabota B xomanHze 30% Bxuan kaxaoro
Y4aCTHHKA, HICTOPUS KOMMHTOB,
KOJI-PEBBIO
HoxymenTarus 20% OnucaHue penieHus,
CKPHHILIOTHI, UHCTPYKITUH
YECTBO KOJ 0 JIFOICHU ,
KauectBo ko2 10% CooOmoaenue code style

YHUCTOTA pCO3UTOPUA

IIkaima oreHKu:
«3aurenox»: 70-100% ot MakcuMaabHOTO Oajia
«He 3aureno»: meHee 70% 0T MakCUMAaJILHOTO Oailia

5. MeTtonuueckue peKoMeHaaIuu




s cTyaeHTOB:

Pacnipenensiiite pony B koMaHe (THMITH, pa3padoTuuK, TecTUpoBITUK, DevOps)
[IpoBoaute exxenneBHbIe cTeHaansl (10-15 munyT)

Benurte noapoOHyIo TOKYMEHTAIMIO BCEX MPOLIECCOB

CBoeBpeMeHHO o0OparraiTech 3a KOHCYIbTAITUIMU

6. TpeboBaHUS K OTYETHOCTH

Hns kaxnoit JIP komaHaa npenocTaBIisieT:
CchUIKYy Ha Perno3uTopuii ¢ BHIIOJIHEHHON paboToit
[Tynui-pexBecTsl ¢ BBINOJTHEHHBIMU 3a1a4aMHU
CkpHuHIIOTHI paboTarouiero GyHKIHOHANA
Kparkuii otder B wiki perno3uropusi:

Lens paboTs

Brimonnenssie 3agaun

Pacnpenenenune paboTel MEXIY Y4aCTHUKAMU
[TpobneMbl 1 yTH UX pELICHUS

BriBobl

7. PexkoMeH1yeMblil HHCTpYMEHTApUI

Xoctudr koga: GitHub Education, GitLab
CI/CD: GitHub Actions, GitLab CI
Konreitnepuzanus: Docker, Docker Compose
Kommynukamus: Telegram, Discord, Mattermost
HoxymenTamms: Wiki GitHub/GitLab, Markdown

4.5. MeTonuyeckue yKa3aHus M0 OPraHU3alMy MPOEKTHOI 1esiTeIbHOCTH CTY/IeHTOB

1. Lenp u 3agauun

Lenb: MHTErpUpOBaTh MOJYYEHHBIE B XOJ€ JTAOOPAaTOPHBIX PabOT 3HAHMS U HABHIKH B
paMKax peaau3anny CKBO3HOTO MPOEKTa, MAKCUMAaJIbHO MPHOIMKEHHOTO K PEATEHBIM YCIOBHAM
IPOMBIIIJICHHOH pa3paboTKH.

3amaun:

CdhopMupoBaTh OMBIT MOJHOTO KU3HEHHOTO LKA pa3padboTku I10 B koman e

3aKkpenuTh HABBIKM MPOEKTHOTO IUIAHWPOBAHMWS, YIPABJICHUS 33/Ja4aMH ¥ KOMaHIHOU
KOMMYHUKAIH

Pa3BuTh yMeHHE NPUHUMATh APXUTEKTYPHBIC H TEXHOJIOTUIECKUE PELICHUS

OtpaboTath npoIeypbl HOCTABKU M COMIPOBOXKICHHS TPOrPAMMHOTO MPOIYKTa

2. OpraHu3anust IPOEKTHOM I€ATEIbHOCTU

[TponomkutenbHOCTD: 1 cemecTp (MmapauieabHO ¢ Ta0OPaTOPHBIMU PAOOTAMH )
®opmat: CKBO3HOM IPOEKT C MOATAMHOM CIaYeil pe3yIbTaToB

Komanppr: 3-4 yenoBeka ¢ pacnpeaesieHueM posiein

[Tpouecc: I'mbkas meTomonorus pa3zpadbotku (Scrum/Kanban)

Pesynprar: PaboTatromee mpuinokeHre ¢ moJIHONH HHOPACTPYKTYpOit

3. DTanbl BHINOJHEHUS TPOEKTA
Oran 1: Muuuuanus v mnanuposanue (Hexenu 1-3)

PesynbraT: YTBepkKIeHHOE TEXHHUECKOE 3aJJaHNe U IIJIaH IPOEeKTa

Conepxanue:

Br160p TeMbl mpoekTa 13 yTBEPKAESHHOTO IePEUHs WIN MPEATIoKEHHE COOCTBEHHOM
dopmMupoBaHnre KOMaH bl pactipeaenenue poiei (Team Lead, Developer, DevOps, QA)
Pa3paboTka TEeXHUYECKOTO 3a/1aHUs C ONUCAHHEM (DYHKIIMOHATIBHBIX TPeOOBaHUI
Coznanne nopoxHoit kapTsl (Roadmap) npoekra

[TnanupoBaHue MEPBOTO CIIPUHTA, CO3J]aHKE OIKIIOTa MPOAYKTA



Hacrpoiika mpoektHo# uHbpacTpyKTypsI (peno3utopuid, Issue Tracker, CI/CD)

Ortam 2: [IpoektupoBanue apxutektypsl (Hegemu 4-5)

PesynbTar: ApXUTEKTYpHASI JOKYMEHTAIUS U TIPOTOTHUIT
Conepxanue:

BBI00p TEXHOIOTHYECKOTO CTEKA

[TpoexTupoBaHuEe apXUTEKTYPBI CUCTEMBI (MUKPOCEPBHUCH/MOHOJIHT)
[TpoexkTupoBanue cxembl Oa3bl JAHHBIX

Pazpabotka API-cienndukanuu (OpenAPI/Swagger)

Co3maHue npoToTUIIa OCHOBHOTO (PyHKITMOHANA

[Ipe3eHTaluss apXUTEKTYPHOTO PELICHUS

Oram 3: AktuBHas pazpadorka (Hemenu 6-12)

Pesynbrar: PaboTaromas cuctemMa ¢ OCHOBHBIM (DYHKIIHOHATIOM
Conepxanue:

[TpoBenenue perynspHbIX COPUHTOB (2-3 Helenu Kax/Iblii)
E>xeqiHeBHbIE CTEH1AIbI, INIAHUPOBAHNE CIIPUHTOB, PETPOCHEKTUBBI
Peanuzanus GyHKIMOHAIBHOCTH COTIIACHO O3KIIOTY

Hacrpoiika n mognepxka CI/CD naiinnaiina

Hanwmcanue unit- u integration-TecToB

Perynspaoe xoa-peBbio u mepx Pull Requests

Jleniol Ha TeCTOBBIE OKPYKEHUS

Oran 4: TectupoBanue u crabunuzanus (Hexenu 13-14)
Pesynprar: CtabmibpHas BEpCHs MPOIYKTa
Conep:xanue:

WuTerpanmoHHoe u CUCTEMHOE TECTUPOBAHUE
HcnpaBrnenne KpUTHUECKUX OITHOOK

Harpy3ounoe TectupoBanue (ONIMOHAIBHO)
[ToaroroBka production-okpyskeHust

DuHATBHBIN IETIIION W MPOBEPKA OE30MaCHOCTH

Ortan 5: 3amura npoekrta (Hexpenu 15-16)
Pesynbrar: [Ipe3enTanus u AeMOHCTpaLUs IPOEKTa
Conepxanue:

[ToaroroBka (huHAIBHONM JOKYMEHTAIIUH

Coznanue npe3eHTanuy NpoeKTa

JleMoHCTpanust paboTarOIIEro MpoIyKTa

OTBeThI Ha BONIPOCH KOMUCCHH

4. Poxu B KoMaHe

Team Lead:

Koopaunarus paboTel KOMaHIbI
Benenue 63kiora npoaykra
[IpoBenenue coBemanui
KoHTpoib cpokoB 1 KauecTBa
Developer (2 uenoBexka):
Peanuzanus GyHKIIMOHATHLHOCTH
Hamnncanue tectoB

VYyacTtue B KOI-peBbIO
Pedakropunr kona

DevOps Engineer:



Hacrpoiika nndpactpykrypbl
[Moxnepxka CI/CD

Jlennoi ¥ MOHUTOPUHT
KonTeltHepu3anust mpuiioKeHust

5. Kpurepuu oneHku npoexra
OO6mmit Bec mpoekTa B UTOroBoi oreHke: 50%

Kpurepuii Bec [Toka3arenu OLCHKU

TexHuueckas peanuzanus 30% Paborocmoco6HOCTB, cooTBeTCTBHE T3, KauecTBO
KOJIa, apXUTEKTYPHBIE pElICHUs

[Ipouecc pazpaboTku 25% CrenoBanue METOAOJIOTUH, UCTOPUS KOMMMTOB,
KOJI-PEBBIO, YIIPABJICHHUE 3aJa4aMH

Wudpactpykrypa u DevOps | 20% CI/CD ManIIanH, KOHTEWHepHU3alus,
aBTOMATHU3aIMsl A0, MOHUTOPUHT

JlokymeHnTanus 15% Texauueckoe 3a/J1aHue, apXUTEKTYpHAs
JIOKYMEHTAIlUsI, PYKOBOJICTBO IMOJIb30BATEIS

[Ipe3enTanus u 3ammra 10% KadecTBO neMoHCTpanuu, OTBETHI Ha BOIPOCHI,
KOMaHHasi pabota

MuHuManbHbIe TPEOOBAaHUS IS 3aLUTHI:
Peann3oBaH OCHOBHOM 3asBIEHHBIN (yHKIMOHAT
ITpoexT 3amyckaeTcs Mo HHCTPYKIMU U paboTaer
Hactpoen CI/CD mnaiinuaiin

Bce uneHbl KOMaH/1bl BHECIIM BKJIAJ B Pa3paboOTKy
IIpenocrasiieHa nonHast JOKyMEHTALUs

6. TpeGoBaHMs K TPOEKTY

O06s13aTeNIbHBIE KOMITOHEHTHI:

Cuctema xoHTpOs Bepeuii (Git) ¢ ucropueit pazpaboTku
CI/CD mnaiiniaifa ¢ aBTOMaTUYECKUMU TeCTaMU
Konretinepuzanus npuosxxkenus (Docker)
ABTOMaTUYECKHUI JICTNION HA CEpBEP

HoxymenTarusi B README.md u wiki

Issue tracking ¢ ucropueit 3agaq

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A
5.1. YyeOHas quteparypa

1. Metoasl mporpaMMHpOBaHUs @ y4eOHO-MeTonndeckoe mocobue / aBropel B. B.
[Tonkom3uu, A. H. Iloneraitkun, E. II. Jlykamuk [u ap.] ; MUHUCTEPCTBO HAYKU U BBICILIETO
oOpazoBanusi Poccuiickoit ®enepaunu, KyOaHckuii rocyaapcTBEHHBIH YHUBEPCUTET. -
Kpacunogap : Kybanckuii rocymapcTBeHHbIl yHUBEpcuTeT, 2020. - 174 c.

2. Hocoga, JI. C. Case-texnonoruu u si3eik UML [DnekrponHsiit pecype| : y4eOHO

meroandeckoe mocodbue / JI. C. HocoBa. — 2-e¢ m3a. — DIEKTPOH. TEKCTOBHIE JTaHHBIE. —
Yensbunck, CaparoB : FOkHO-YpanbCKUil MHCTUTYT yHpaBieHUs U SKOHOMHUKH, A#l ITu Op
Menna, 2019. — 67 C. — 978-5-4486-0670-0. — Pexxum JIOCTyTa:

http://www.iprbookshop.ru/81479.html.

3. JHoppep, I'. A. MeTononorust mporpaMMHON WH)XXeHEepUH : yaeOHoe mocodue / I'. A.
Hoppep. — Kpacnospck : Cubupckuil rocy1apcTBEHHBI YHUBEPCUTET HAYKH U TEXHOJOTHM
nMeHu akagemuka M.®. Pemernena, 2021. — 190 c.



4. MUsanos, I1. K. I'my6okoe o6yuenue nist NLP: or RNN go Transformer / I1. K. liBaHoB,
E. A. CmupnoBa. — Cankr-IlerepOypr : BXB-Iletepoypr, 2022. — 256 c. — ISBN 978-5-9775-
0987-6.

5. Ky3nenos, M. A. SI3pIkOBbIe MOJENN U UX NTpHUMeHeHHe : yueOnuk / M. A. Ky3Hneros.
— Mockga : Jlanp, 2023. — 415 c. — ISBN 978-5-8114-4567-8.

6. [Ilerpos, . C. NLP na Python: ot xnaccuku no neiipocereii / 1. C. IlerpoB. — MockBa
: [Matep, 2022. — 320 c. — ISBN 978-5-4461-2345-6.

7. Sun, X.,Li, J., Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement Learning
and Learning From Demonstrations to Learn Nonprehensile Manipulation /IEEE Transactions on
Automation Science and Engineering, 2023, 20(3), 1735-1744, DOI:
10.1109/TASE.2022.3185071, Q1

8. Petukhova, A.V.; Kovalenko, A.V.; Ovsyannikova, A.V. Algorithm for Optimization
of Inverse Problem Modeling in Fuzzy Cognitive Maps. Mathematics 2022, 10, 3452. DOI:
10.3390/math10193452, Q1

9. LuY., XuX., Wang L. Smart manufacturing process and system automation—a critical
review of the standards and envisioned scenarios //Journal of Manufacturing Systems. — 2020. —
T. 56. - C. 312-325.

10. Ajiga D. et al. The role of software automation in improving industrial operations and
efficiency //International Journal of Engineering Research Updates. — 2024. — T. 7. — No. 1. — C.
22-35.

11. Laplante P. A., Kassab M. What every engineer should know about software
engineering. — CRC Press, 2022.

12. HoxymenTtarus mmo oubamnorexam NLP:

— spaCy: https://spacy.io/usage
— Hugging Face Transformers: https://huggingface.co/docs/transformers/index
— NLTK: https://www.nltk.org/

13. Iloneraiikun, A. H. ComuanbHble ¥ SKOHOMHUYECKHE WH(POPMAIMOHHBIE CHUCTEMBI:
3aKOHBI (DYHKIIMOHUPOBAHMUS W MPUHIUIBI TOCTpoeHus : yued. mocodue / A. H. IloneraiikuH ;
Cub. roc. yH-T TeleKOMMyHUKaIui 1 nHdopmatuku. - HoBocubupck : Cubl'YTHU, 2016. - 240 c.
;WL

14. Bnaukas, WN.B. IIpoextupoBaHue U peanu3anus MNPUKIATHOTO MNPOrpaMMHOTO
obecnieuenus : yaeOHoe mocodue / U.B. Bnamnkas, H.A. 3aensckas, H.C. Hagrouwmii ; Kadenpa
KOMITHIOTEPHOM O€30MaCHOCTH M MaTeMaTHYeCKOro oOecredeHus: MHGOPMAIMOHHBIX CHCTEM,
MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit @eneparuu, enepaabHOe TOCYIapPCTBEHHOE
OrokeTHOE 00pa3oBaTeNbHOE YUPEKICHHUE BBICHIErO MNPOo(EeCCHOHATBLHOTO 00pa3oBaHUs
«OpeHOyprckuii TocyJapcTBeHHBIH yHuBepcuteT». - OpenOypr : OI'Y, 2015. - 119 c. —
http://biblioclub.ru/index.php?page=book red&id=439107&sr=1

15. Jleonenkos, A.B. f3pik UML B aHanu3e v npOe€KTHUPOBAHUN IPOIPAMMHBIX CUCTEM U
ousHec-miporieccoB. Jlekmusa 1. ba3oBble TPUHIUNBI W TOHATHS TEXHOJOTHH Ppa3pabOTKH
00BEKTHO-OPUEHTHUPOBAHHBIX HH(OpMAIIMOHHBIX cicTeM Ha ocHoBe UML 2. [Ipe3enrarus / A.B.
JleonenkoB. - M. : Hammonaneubiii OTkpbiThil YHHBepcuter «MHTYUT», 2014. - 34 c.—
http://biblioclub.ru/index.php?page=book red&id=238441&sr=1

16. MocroBoit S.A. YnpaBineHue nNporpaMMHBIMUA MPOEKTaMU [DIEKTPOHHBIA pecypc]:
yaeOHOoe mocobue/ MocrtoBoii S1.A.— DnekTpoH. TekcToBble AanHble.— Camapa: [ToBonKckmii
TOCYJIaPCTBEHHBIN YHUBEPCUTET TeIeKOMMYyHUKaui u napopmatuku, 2016.— 103 c.— Pexum
nocryna: http://www.iprbookshop.ru/71894.html.— DBC «IPRbooksy.

17. I'pomos, K. JI. I'enepatuBnbie monenu B NLP: GPT u ne tonsko / K. JI. 'pomos. —
Mocksa : MnTepuet-YHuusepcuter, 2022. — 275 c¢. — ISBN 978-5-9556-0123-4. Jlebenes, C. A.
OTHKa UCKyccTBeHHOro MHTe/uiekTa: NLP u Gonpmme s3pikoBbie momenu / C. A. Jlebenes. —
Canxkr-IlerepOypr : Anbga-kuura, 2023. — 150 c. — ISBN 978-5-98281-456-9.

18. Tuxonos, P. B. Ontumuzanus NLP-Momeneii: kBanToBanue, nuctwnianusg / P. B.
TuxonoB. — Mockga : Texunocdepa, 2022. — 195 c¢. — ISBN 978-5-94836-678-1.


https://www.nltk.org/

19. Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for
molecular generation models." Frontiers in pharmacology 11 (2020): 565644.

20. Khrabrov, Kuzma, et al. "$\nabla” 2§ DFT: A Universal Quantum Chemistry Dataset
of Drug-Like Molecules and a Benchmark for Neural Network Potentials." Advances in Neural
Information Processing Systems 37 (2024): 36869-36889.

5.2. llepuoauvecKkue U3IaHUusA:
1. ba3sl ganHbBIX KoMIIaHUU «McT Bbroy http://dlib.eastview.com
2. Dnektponnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

Konghepenyuu A*:

1. https://openreview.net/forum?id=FMMF 1a9ifL.

2. https://openreview.net/forum?id=EIUrNM9US8c#discussion

3. https://openreview.net/forum?id=JoO6mtCLHD

4. https://aclanthology.org/2024.findings-emnlp.760/

5. https://aclanthology.org/2020.coling-main.588/

6. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
7. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
8. https://aclanthology.org/2024.findings-naacl.288/

5.3. UuTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHbIe NpPodeccuoHaIbHbIE 0a3bl
JAHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Onexmponno-oubruomeynwvie cucmemol (IbBC):

1. DBC «IOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. 9BbC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHDb» https://e.lanbook.com

IIpogheccuonanvrvie 6azvi OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

XKypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexktponnas 6uommoreka (HOB) http://www.elibrary.ru/

ITonHOTEKCTOBBIE apXUBBI BEAYIIUX 3aIIaHbIX HAy4YHBIX )KypHaJIOB Ha Poccuiickoit
maTdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru

6. HammonanpHas 3neKkTpoHHas  OuOIMOTEKa (JOCTYN K DIEKTPOHHOH  Oubimoreke
nuccepTaruii Poccuiickoit rocynapcerseHHon oubmunorexu (PI'B) https:/rusneb.ru/

7.  Ilpesunentckas 6ubnmorexa uM. b.H. Enprunaa https://www.prlib.ru/

8.  baza mannpix CSD KeMOpumkckoro renTpa kpuctaorpadudeckux gaHHeix (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.  "Jlekropuym TB" http://www.lektorium.tv/

17. Vuauepcurerckas nHbopmanronnas cuctema POCCUSA http://uisrussia.msu.ru

kW=

Becnnamuvle obpazosamenvhvie pecypcol
1. Jupyter Notebook — nHTepaKTHUBHBIC BEIYUCICHUS
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2. Visual Studio Code — pemxakTop koja ¢ moaaepxkoit Python
3. Google Scholar/arXiv — 1ocTyn K Hay4HbIM Ty OIUKALAAM

Pecypcwl c60600H020 docmyna

1.

KubepJlenunka http://cyberleninka.ru/;

2. AMepuKkaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
3. MuHHCTEpCTBO HAYKHU U BHICIIETO oOpa3zoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. ®denepanpHbiid mopTan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;
5. Hudopmanuonnas cucrema "ExnHoe okHO J0CTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas komnexuus uudpoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .
7. IIpoekt ['ocynapcTBEHHOTO HHCTUTYTa pyccKoro sizbika uMeHu A.C. [lymknna
"Obpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8.
9.
10.
11.
12.

CnpaBouHo-uHGOpMaIMOHHBIN TTopTan "Pycckuit s3b1k" http://gramota.ru/;

Cnyx0a TeMaTH4eCKUX TOJKOBBIX cJIOBapei http://www.glossary.ru/;

CnoBapu ¥ SHIMKIONEANH http://dic.academic.ru/;

Ob6pazoBarenbHblif moptan "Yueba" http://www.ucheba.com/;

3akonomnpoekT "O6 obpa3zoBanun B Poccuiickoit @eneparuu’. Bompock! 1 OTBETHI http://xn--

273--84d1f.xn--plai/voprosy i_otvety

N —

W

Cobcmeennvie anekmponHble 00pasoeamenvHble U UHGopmayuontsle pecypcol Kyol'V

DnekTpoHHbIN KaTaior Hayunoit 6ubmuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
OnexTpoHHas 6ubnmoreka Tpy10B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

Cpena Moy IbHOTO AMHAMUYECKOTO 00ydeHus http://moodle.kubsu.ru
ba3a yueOHbIX MIIaHOB, y4eOHO-METOAMUECKUX KOMIUIEKCOB, MyOIUKanuii 1 KOH(pEpeHIHiA

http://infoneeds.kubsu.ru/

5. bubmmotexa nH(pOPMAIIMOHHBIX PecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTENIbHBIX
TEeXHOJIOTUH http://mschool.kubsu.ru:

6. DnexkTpoHHBIN apxuB JokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnekTpoHHbIE 00pa30BaTeNbHbIE PECYPChI Kadenpbl HHYOPMAILIMOHHBIX CHCTEM U TEXHOJIOTUI
B oOpazoBannmu KyO0l'Y wu HayuHo-meroamyeckoro sxypHaia "IHKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

5.4 IlepeyeHb HHPOPMATMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTH

1. O6naunble IaTHOPMBI U CEPBUCHI

Google Colab — obnaunas cpena asns BeimoiaHeHus kona Ha Python ¢ GPU/TPU

Kaggle — mnatdopma st paboThI ¢ JaTaceTaMu U copeBHOBaHUM 10 ML

Hugging Face Spaces — pa3BeptoiBanue NLP-moneneit B Buze nemo
AWS/GCP/Azure/YandexCloud — obmaunbie BBIYHCICHHS 11 00ydeHusl U MHpEepeHca

MoJeen

2. CucreMsbl yrpaBieHUs BEPCUSIMH B KOJIJTA0OpaIuu
Git/GitHub/GitLab — KOHTpoOJIb BEpcUil KOJla U COBMECTHAsA pa3paboTKa
Notion/Trello — opranuzamnus IPOSKTHON EATETLHOCTH

3. UHCTpyMEHTHI 17151 pabOThI ¢ TaHHBIMU
Label Studio — pa3merka garaceToB
DVC (Data Version Control) — ynpaBieHre BEpCUIMU JaHHBIX


http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

4. KoMMyHUKallMOHHBIE TEXHOJIOTUU
Telegram — koopauHanus pabOTHl B KOMaH/IE
MTC JIuHKk— npoBeieHUE OHJIANH-KOHCYJIbTAIIMI 1 3aIUThl IPOECKTOB

5.5 IlepeyeHb JMIEH3MOHHOTO W CBOOOJHO PACIHPOCTPAHSIEMOI0 NMPOrPaMMHOIO
olecrieuyeHust

1. JInnteusuonnoe I1O

VSCode — IDE anst Python (cBoGomHOpacnpocTpansemoe)

LibreOffice— odopmiienne oT4eToB (CBOOOIHOPACTIPOCTPAHIEMOE)

2. Ceob6omuoe 1O (Open Source)

bubmmorexku myst NLP:

NLTK — o6paboTka TekcTa

spaCy — npomsbinuieHHble NLP-nainiainbl

Hugging Face Transformers — npeno0ydennsie moaenu (BERT, GPT)
Gensim — TemMaTudeckoe MoieTupoBanue u word2vec

OpeiimBopku 11t ML:

PyTorch/TensorFlow — pa3zpaboTka Heipocereit
scikit-learn — kimaccuueckue anroput™Mbl ML

WNucTpyMeHTHI U1 BU3yaIn3aluu:

Streamlit/Gradio — cozmanue BeO-unTEepdEicoB 1Sl MOJEICH
Matplotlib/Seaborn — rpadguku u aHaTU3 JaHHBIX

CVYBA:

SQLite/PostgreSQL — xpaHeHHe CTPYKTYPHUPOBAHHBIX TaHHBIX
FAISS/Annoy — BEKTOpHBIN TTOMCK

6. MerToanueckue YyKazaHusi JJIs OOyYAIOIIUXCHA IO OCBOEHHUIO
AMCIHUTIAHBI (MOIYJIs1)

[To xypcy mpeaycMOTpPEeHO MpOBEIACHHUE JICKIIMOHHBIX 3aHSATHH, Ha KOTOPBIX JaeTCs
OCHOBHOI CHCTEMAaTH3HPOBAHHBIA MaTepUai MO0 METOJIOJIOTHSIM M HHCTPYMEHTaM KOJUIEKTUBHOMN
pa3paboTku. B xone nekmuit pazouparoTcs KItoueBble KOHIENIMH: OT kiaccuueckux (Waterfall)
u tubkux (Agile, Scrum, Kanban) meromonoruii 1o coBpemenusix npaktuk DevOps u CI/CD.
Ocoboe BHUMaHHE YACISACTCS WHCTPYMEHTAIBHBIM CPEICTBAM - CHCTEMaM KOHTPOJIS BEpCHU
(Git), tpekepam 3anmau (Jira), miaardopmam koa-pesbio (GitLab, GitHub), konTeiHepu3zanmun
(Docker) n aBTOMaTH3anuu pa3BepThiBaHus. [locie KaXkI0i JEKIMH PEKOMEHIYETCS BBITIOTHUTh
MPAKTUYECKHE 3a/IaHUS TI0O OCBOCHUIO PACCMOTPEHHBIX HHCTPYMEHTOB M METOJTUK.

JlaGopaTopHble 3aHATHS Kypca IMOCBSIIEHBI MPAKTUYECKOMY OCBOCHHIO WHCTPYMEHTOB
KOJJIGKTHBHON pa3zpaboTku. Ha 3aHATHSAX JeTanbHO pa3Ouparorcss paboyue MpOLEecCH: OT
OpTraHU3aIMU PETO3UTOPHUS U BETBICHHUS 10 HACTPOWKHU MANIJIAWHOB HEMPEPHIBHOW WHTETPALIMU
u pasBepThiBaHus. CTyIeHTHl pa0OTaOT B KOMaHIaX HaJ OOIIMM MPOEKTOM, MPUMEHSISI TaKue
uHcTpyMmeHThI Kak Git, Docker, GitLab CI/CD, GitHub Actions. ITocne kaxmoro sabopaTopHOTO
3aHITHS TPEIJIaraloTcs 3aJaHusl I CAMOCTOSTEIFHOTO 3aKpeIlICHHsl MaTepuaia - 0TpadoTKa
koMann Git, mogudukarus CI/CD konduryparmii, HacTpoiika nMporeccoB KOA-PEBBIO.

[Ipu camocrosTenbHON paboTe CTyAeHTaM HEOO0XOAWMO HU3ydaThb PEKOMEHIOBAHHYIO
auteparypy (y4eOHHMKH, JOKYMEHTAIIMI0O WHCTPYMEHTOB, JIYUIIHE MPAKTHUKH) IS TIIyOOKOTO
MOHWMAHUS TPUHIIUIIOB KOJUICKTUBHOW pa3paOOTKu. BBIMONHSAS MPOEKTHBIC 3aJaHusl, CTYACHT



JIOJDKEH YMETh: (hOpMyJIUpOBaTh TPEOOBaHUS K IIPOEKTY; OPIraHU30BBIBATh pabouee MPOCTPAHCTBO
KOMaH[Ipl; HAcTpauBaTh IPOIECCHI COBMECTHOW pPa0OTHI; MPOEKTUPOBATh W PEANHU30BHIBATH
apXUTEKTYpy NPHIIOKEHHSI; BHEAPATh aBTOMATU3aLUIO0 COOPKH, TECTUPOBAHMSI U Pa3BEPTHIBAHMSL.
Ocoboe BHMUMaHHE YJeNseTcsl HaBbIKaM pa3pelieHus KOH(IMKTOB, MPOBEACHUS KOJA-PEBBIO U
ONTUMU3ALMH ITPOLIECCOB Pa3pabOTKH.

BaxxHelmM KOMIOHEHTOM Kypca SIBJISIETCS CAMOCTOSTENIbHAS MPOEKTHAs paboTa, B X0/1e
KOTOPOH CTYJEHThl B KOMaHJaX pa3padaTbIBalOT 3aKOHUYEHHOE HMH(POPMALMOHHOE CHCTEMBI C
NOJHBIM KM3HEHHBIM IMKJIOM pa3paboTku. Takoil MpoeKT MO3BOJISET 3aKpENuTh HaBBIKU
IIPOEKTHPOBAHMUS M pealu3alud KOMIUIEKCHBIX PEIICHHH B YCIOBHAX, MaKCHUMAaJIbHO
OpUOJIMKEHHBIX K MPOMBIIUICHHONH pa3paboTKe, BKIIOYas IUIAHUPOBAHHWE CIPUHTOB,
pacnpeneneHue 3a1a4, KOA-pEBbI0, HENPEPBIBHYIO HHTErPALUIO U IIOCTABKY.

JUis  CTYZEHTOB C OIPAaHWYEHHBIMH BO3MOXKHOCTSMHU 3[0pPOBBbSl INPEAYCMOTPEHBI
JOTIOIHUTEIIbHBIE WMHIUBUIYaJabHbIE KOHCYJBTALlMM, HAa KOTOPBIX IPENOJABaTENb AETalIbHO
Pa3bICHSET CI0XKHBIE aCTIEKThI TUCIUILIMHBI, TIOMOTAaeT aJanTUPOBaTh 3aaHus U 00eCIeunBaeT
CHeLMalbHbIE YCIOBUS AJISl OCBOCHMS NMPAKTHUYECKUX HABBIKOB PAOOTHI ¢ TEKCTOBBIMU JaHHBIMH.
WnauBuayanbHBIN MOAXO MO3BOJSET TAKUM CTYJCHTaM IOJHOIEHHO y4acTBOBaTh B y4eOHOM
npolecce U JOCTUTaTh TPeOyeMbIX pe3yIbTaTOB 00yUeHHUs.

Keiicol ITAO «Coepoank»

1. I'enepatuBublii UMW 11 aBTOMATHYECKOTO COCTABJEHUSI HWHBECTHLHHOHHBIX
0030poB

Onucanue:
Anamutuku COepa €XETHEBHO COCTaBISIOT JECSITKH AHATUTHUYECKUX M HMHBECTUIIMOHHBIX
0030pOB 1O pPHIHKaM, KOMIaHHUAM, MaKpOAIKOHOMHUKE. 3a/iaua — UccieoBaTh npuMenenue LLM
JUISl TEHEpalMu KPAaTKUX CBOJAOK M AHAJIUTHYECKUX OTYETOB HA OCHOBE BXOJHBIX JaHHBIX:
Oup>keBble KOTUPOBKH, MAKPOIKOHOMHUYECKUE TTOKA3ATENN, PHIHOUYHBIE COOBITHSL.

Hean:
Pa3paboTarh HHCTPYMEHT, CIOCOOHBIN MO CTPYKTYPHUPOBAHHBIM JTAHHBIM M KPAaTKOMY OIHCaHHIO
dbopMHUpPOBAaTh MHBECTUITMOHHBINA 0030P B IETTOBOM CTHJIC.

O:xupaeMblil pe3yabTar:

Mogenb, renepupyromnas aHaauTudeckue TekcTol JuHo 500-1000 cioB ¢ pazmenamu
«0030p COOBITHIY, «PEKOMEHIALINNY, «IIPOTHO3bI», 0(hOpMIIEHHBIE B popMaTe OaHKa.

2. 'eHepanus cueHapueB (pMIIMHIOBBIX MUCEM /51 00yYeHUsI COTPYAHUKOB

Omnucanue:
Bank npoBoauT KHUOEPYyUECHHUS, BKIIFOYAs PACCHUIKY TECTOBBIX (DPUIIMHTOBBIX MMHUCEM COTPYIHUKAM
JUTSI TIOBBIIICHUS UX YCTOMYMBOCTH K COLIMaIbHBIM aTakaM. [IpoekT npemnonaraer ucnojiib30BaHue
TeHEPATUBHOW MOJENU IJI CO3JAHHS PEATHCTUYHBIX (DUIIMHTOBBIX MHUCEM DPA3IUYHBIX THIIOB
(mopnenpHBIC cueTa, HR-3anpockr, UT-nognepxka).

ean:
Coznate reHepaTop, CHOCOOHBI Ha OCHOBE 33JaHHBIX IapaMeTpoB (TeMa, CTHIb, YPOBEHb
yIpO3bl) CO3/1aBaTh TEKCTHI (DUIIMHTA I TPEHUPOBOK.

Oxumaemblii pe3yJbTaT:

HaGop pa3HooOpa3HbIX NMPUMEpPOB (PUIIMHTA M OLEHKA UX 3()(HEKTUBHOCTH MO PEaKIUU
COTPYJIHUKOB, a TaK)Ke KJacCU(pUKaIUs MoJIeei yrpos.

Keiicel o <KABAJIAB»

3. 'eHepanusi peKJIAMHOI0 KOHTEHTA JJIl }KIJIBIX KOMILJIEKCOB

Onucanmne:
«ABA TPVIIII» perynspHO 3amycKaeT MapKETHHIOBBIE KAMIIAHUM JJISl KUJIBIX KOMIUIEKCOB.
Heobxogmmo wuccnmenoBaTh HMCHoOJIb30BaHUE AUGPGY3UMOHHBIX MOJENEH Uil TeHepaluu



M300paKeHU (BU3yalu3allid HHTEPHEPOB, OKPECTHOCTEW, BHAOB M3 OKOH) M LLM — musa
OTMCaHMI KBAPTHP, IPEUMYIIECTB paiioHa, UHPPACTPYKTYPHI.

Hean:
Co31arh MHCTPYMEHTHI Uil OBICTPOM TeHepaluy MPOJAIOIIUX MaTepuanoB 0e3 MPUBICYCHUS
JIM3aHEPOB U KONMPANUTEPOB HA MEPBBIX dTAMax.

O:xuaeMblil pe3yabTar:

HaGop crenepupoBaHHBIX KapTOYeK OOBEKTOB C TEKCTOM, M300paKEHHWEM W JIOTHKON
«GKUBOT'0» PEKJIAMHOTO COOOILIECHHUS.

4. I'eHepanus JOKYMEHTAIMU U MA0JOHOB J10r0BOPOB

Onucanue:
FOpuanueckuii nenapTaMeHT peryyisipHO paboTaeT ¢ JAOrOBOPAMHU JIOJIEBOTO y4acTHUs, aKTaMu
npuéma-neperayd M ApyruMu  JokyMeHTamu. Mcenons3oBanne LLM MoOkeT 3HA4YMTENIBHO
COKpaTUTh BpEMs Ha MOATOTOBKY YEPHOBUKOB — JIOCTaTOYHO BBECTH ITAPAMETPHI CIIETKH.

ean:
Co3pare cucrtemy, KOTOpas I€HEpPHpPYET aJalTHPOBAHHBIE TEKCTHI JTOKYMEHTOB IO BBOIHBIM
TaHHBIM (THIT 00BEKTa, 3TaX, mwiomanas, PO, cpoku u mp.).

Oxumaemblii pe3yJbTaT:

I'enepatop moxymentoB B gopmare Word wnmm PDF ¢ aBromatudeckoii moJICTaHOBKOWMA
apaMeTpoB U COONMIOACHUEM IOPUINUECKOTO CTHIIS.

5. OopaTtHas renepanusi — UM-noMoIHUK 1JI OKYyNAaTe el KBAPTUP

Onmucanne:
Bynymue nokynarenan 4acTo 3aAai0T TUIIOBBIE BOIIPOCHI O KBapTUPAaX, IMJIAHUPOBKAX, UIIOTEKE,
akuusax, cpokax. Bwmecro call-uentpa mnpemmaraercs peanuzoBate LLM-60Ta, KOTOpBIii
0o0pabaTbIBaeT TEKCTOBBIE M T'OJIOCOBBIE 3aIIPOCHI, TOKAa3bIBAET INIAHUPOBKH, ccbutaeTcst Ha PDF-
JOKYMEHTBI U MOXKET «OOBACHATHY HHPOPMALIUIO IPOCTHIM S3BIKOM.

Hean:
YHOpocTuTh KOMMYHUKALIMIO C KJIMEHTAaMH Ha 3Tare BhIOOpa KBAPTUPBI M MOBBICHTH KAaueCTBO
NEPBUYHOIO KOHTAKTA.

O:xupnaeMblil pe3yabTar:

JleM0-00T, crioCOOHBIN OTBEYaTh Ha BOMPOCHI O KUJIOM KOMILUIEKCE, OPUEHTUPYSCh B €r0
XapaKTEpUCTUKAX U MAPKETUHIOBBIX JOKYMEHTAaX.

7. MaTtepuaJibHO-TEXHUYECKOE o0ecneveHne mo JUCUMIInHe (MOIyJIi0)

Ne Buy paGor HaumeHnoBanue yueOHON ay TMTOPUH, €€ OCHAILIEHHOCTh
000pyI0BaHHEM U TEXHUUYECKUMU CPEACTBAMU O0yUECHHUS
1. JlekumoHHbIE 3aHATHS Aynuropus, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBAaHHON
MeOeNbI0 U TEXHUYECKUMH CpeJICTBAMH 00yUeHHsI
2. JlaGopaTopHsbie 3aHITHS | AynuTOpHS, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBAaHHON
MeOenpl0 M TEXHHYECKUMH  CpEeACTBAaMH  OOydeHwus,
KOMIIBIOTEPAMHU, TPOEKTOPOM, MPOTPAMMHBIM 00ecrieueHUEM
3. I'pynnossie Aynuropus, YKOMILJIEKTOBAHHAS CHeUaTU3UPOBAHHON
(MHAMBUIYATTLHBIC) MeOenbl0 M TEXHHYECKHUMH  CPEICTBAaMU  OOydYeHHs,
KOHCYJIbTaIIUU KOMITBIOTEPAMHU, IPOrPAMMHBIM 00ECTIEYCHUEM
4. Tekymmii  KOHTPOJIb, | AyauTOpHS, YKOMIUIEKTOBaHHAs CHIelIMaIN3UPOBaHHOMN
IIPOMEXKYTOYHAs MeOenpl0 M TEXHHYECKUMH  CpEeACTBaMH  OOydeHwus,
aTTecTanus KOMIIBIOTEPaMHU, IPOrPaMMHBIM 0OecrieyeHuEM
5. CaMmocTosTenbHas Kabuner nns caMoOCTOSATENbHOW pabOTHI, OCHAIICHHBIN
pabora KOMITBIOTEPHOM TEXHHUKOW C BO3MOYKHOCTBIO MOJKIIIOUECHHS K
cetu «lHTEpHET», NPOrpaMMOM HKPAHHOIO YBEJIWYEHHUs H




00ECIIEYeHHBIN JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMAIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

ITpumeuanue: Konkperusanus ayaquropuil U ux ocHamenue onpeaensercs OIIOIL.
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