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

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

Vyebnas gucummuiiHa «OYHKIUMOHAIBHOE U JIOTMYECKOE IMPOTPAMMUPOBAHUE»
npelHa3HayeHa JUIsl U3y4YeHHs JeKJIapaTUBHOW MapaJurMbl MPOrpaMMHUpPOBaHUS U €€ MecTa B
COBPEMEHHOM KOMMEPYECKOW U Hay4HOU pa3paboTKe.

Henbto mpenomaBaHusi MU HU3Y4YEHUS AUCHUIUIMHBI «DYyHKUIMOHAIBHOE U JIOTHUYECKOE
IporpaMMUpOBaHUE»  SIBISIETCSA  3HAKOMCTBO  CTYJEHTOB €  [OHATHUEM  Mapajaurma
IPOrpaMMHUPOBAHUS, U3yUYEHUE IPUHIIMIIOB paOOTHI B IEKJIAPATUBHOM CTHUJIE, ONIpeIeJICHIE Kpyra
3a/1a4, peuaeMbIX MOAYJISIMU, HATUCAHHBIMHU B UMIIEPATUBHON WM JEKJIAPATUBHON Mapagurme,
MOJTy4YeHUE MPAKTUYECKUX HABBIKOB MUCATh YUTAEMBbII KOJI B (PYHKIIMOHATHHOM HIIH JIOTHUYECKOM
CTHJIC Ha aKTYaJbHBIX S3BIKAX MPOTPAMMHUPOBAHUS C MPUMEHECHHEM COBPEMEHHBIX TUIaTHOpM U
(bpeitMBOPKOB.

1.2 3agaun TUCOUILTAHBI

B pesynbprare 0CBOCHMS TaHHOW KOMIIETCHIIMY CTYIEHT JOJKEH:

3namb (PyHIaMEHTaJIbHbIE KOHLEMIUN HAMMCAaHUS IMPOrpaMM B JEKJIApaTHUBHOM CTHIIE,
MaTeMaTUYeCKUe  NPUHLHUIBI  JIMOJa  MCUMCIIEHMs, OPUHLUIBL  (PYHKIHOHAJIBHOTO
IPOTrpaMMHUPOBAHUS, IPUHLUIIBI JIOTHYECKUX N1EPEOOPHBIX A3BIKOB IPOrPaMMHUPOBAHUS.

yMeThb pealM30BBIBATh MOJAYJM aHajdW3a [aHHBIX Ha OCHOBE (PYHKIMOHAIBHBIX
uHTEepECcoB, CTPOUTh 4YHCThle (YHKIMM BBICHIMX TOPSJIKOB, pEalU30BbIBATh CHUCTEMbI
(dopManbHOIO BEIBOJA U IIEPEOOPHBIE AITOPUTMBI CPEACTBAMMU JIOTHUECKOI 0 IPOrpaMMHUPOBAHUS,
BHEJIPATH UX B KOMIIJICKCHBIE IIPOrPAMMHBIE PELLICHUS.

BJIA/IeTh HAaBBIKAMU OIPEICIICHUS MMapaJurMbl, MOAXOAAIIECH U1 peIIEeHNUs KOHKPETHON
3aJlauy, HaBbIKAMU HaNKUCaHUsI MOJyJIei paboThl ¢ BHELIHUMHU CCTeMaMH (pa3MedeHHble (ailibl,
0a3bl JaHHBIX, IOTOKH BBOJIA) CPEICTBAMH S3bIKOB (DYHKIIMOHATIBHOM M JIOTHYECKOH TapaJurmMbl
IpOrpaMMUpPOBaHUSA

1.3 MecTto aucuMiuinHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl
JucnuninnHa «@DyHKIUOHAIBHOE M JIOTUYECKOE IPOrPpaMMHUPOBAHUE» OTHOCHUTCI K
JUCIUILIHAM (aKyJIbTaTHBAM.
JucuuniauHa B 3HAYMUTEIIBHOM CTEIEHU B3auMoJeicTByer s  (opMupoBaHus
KOMIIETEeHIUi C TMCIUIUIMHAMM:
— OOBEKTHO-OPUEHTHUPOBAHHOE TPOIPAMMHUPOBAHUE U 111a0JIOHBI TPOEKTUPOBAHMS,
— KpoccnnargopmHubie AeCKTOMN MPUIIOKEHNUS;
— CucreMpl HCKYCTBEHHOTO HHTEJIEKTA

1.4 IIpodeccuoHaNbHBIE POJIM B CTPYKTYpPe 00pa30oBaTe/bHOM NPOrpaMMbl

Pons 1: Data Engineer (MH:KeHep 110 JaHHBIM)
3anauu:
e [IpoextupoBanue u nocrpoenure ETL-mipoueccos
Co3nanue ¥ ONTUMU3AIMS XPAaHWIIUIL JAHHBIX
ObecneueHne KayecTBa U JTIOCTYIHOCTH JaHHBIX
Hactpoiika nHppacTpyKTypsl A5 00pabOTKH OOJBIINX TaHHBIX
WuTerparus pa3po3HEHHBIX HCTOYHUKOB JAaHHBIX
PaboTa ¢ maHHBIMU B 00JIaCTH IPUPOIOTIOIB30BAHMS, METUIIUHBI, CBSI3H U
TEJIEKOMMYHUKAIUi1



Ponb 2: ML Engineer (Un:xenep MO)

3agaun:

e Peamusanus ML-moznenei B IpOAYKTUBHBIX CHCTEMAX

e OnrumMu3anus MPOU3BOIUTEILHOCTH U MacIITaOUpOBaHUE MOJIesIeH
e Paspaborka ML-naliniaitHOB 1 aBTOMaTH3aIMs ITPOIIECCOB

e MOHHUTOPUHT KayecTBa MOJIENIEH B IPOIYKTHBE

e Uurerpanust ML-pemenuit ¢ Ou3HeC-IPHIOKECHUIMHU

Ponb 3: MLOps (Cnenuanuct mo s3xkcniayaranuu UN)

3agaun:

e ABTOMaTH3aIMs IPOLECCOB OOYUCHHUS U pa3BEPThIBAHUS MOIEIICH
e  MOHUTOPUHT NPOU3BOAUTEIBLHOCTH ML-cuctem

e VipasieHHE BEPCUSIMHU MOJENIEH U JaHHBIX

e Oo6ecneuenne CI/CD nns ML-tipoekToB

e OnruMu3anys BHIYMCIUTEIBHBIX PECYPCOB

1.5 Ilepedyenb MmIaHMpPyeMbIX Pe3yJIbTATOB OOYYeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbHOM IPOrPaMMBbl

W3ydenne naHHOM y4yeOHOM AMCLUMIUIMHBI HAalpaBlieHO Ha (OpMHpOBaHUE Y
oOydaromuxcst cineayronux komrerenimii: [1K-4.1; T1K-4.2; T1K-4.3; MF-6.1

IIK-4

Cnocooben nnanupogams He00X00UMbLE PecypPCbl U IMANbL 6bINOJIHEHUA padom 6
oonacmu uHGOpMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHOI02UI, COCMABIAMb
COOMEemcmayIoujue mexHuyecKue ONUCAHUA U UHCMPYKYUU

[1K-4.1

I/IcnonwyeT COBPCMCHHBIC HHCTPYMCHTAJIbHBIC CPEACTBA pa3pa60TKH 0a3 JaHHBbIX,
MMPUKIIAAHOI'O NPOrpaMMHOI0 00eCIICUCHUS U CHCTEM pas3invdHoro
Q)YHKHHOHaHBHOFO Ha3Ha4YCHUA

3HaTh KIacCU(PUKAIMIO U Ha3HAUEHHE COBPEMEHHBIX HHCTPYMEHTOB pa3pabOTKH
(IDE, cucremsl kontpos Bepcuii, CYB/], CI/CD) u kputepun ux Bsioopa B
3aBHCUMOCTH OT 33/1a4 ¥ TEXHOJIOTUYECKOTO CTEKa.

YMeTb BBIOUpATh, MPUMEHATh U HACTpauBaTh HHCTPYMEHTHI Ha BCEX ATamax
XKHU3HEHHOTO 1uKia [10 — OT MpoeKTUpOBaHMs IO pa3BePTHIBAHMS, a TAKKE
MHTETPUPOBaTh UX B €MHBIN pabounii koHBeiiep (pipeline).

BrnaneTs npakTHUECKUME HaBBIKAMU PA0OTHI B KIIFOUEBBIX HHCTPYMEHTAX
BBIOPAHHOTO CTEKa U TEXHOJOTUSIMH OBICTPOTO OCBOEHHSI HOBBIX CPEJICTB,
cobionas best practices v KyJIbTypy 3D PEKTUBHOTO MCTIOIB30BAHMS.

[1K-4.2

[TpumeHsieT coBpeMEeHHbIe TPUEMBbI Pa0OThl C MHCTPYMEHTAIbHBIMU CPEJCTBAMH,
MOAJEPKUBAIOLIMMU CO3/IaHUE POTPAaMMHBIX POLYKTOB M IPOTrPAMMHBIX
KOMIUIEKCOB Ha 0a3e sI3bIKOB MPOTrpaMMHUpPOBaHus, 0a3 TaHHBIX U [1aKETOB
IIPUKJIAIHBIX IPOrpaMM

3HaTh COBPEMEHHbIE METOI0JIOTHH, TPUEMBI U best practices mpuMeHEHUs
MHCTPYMEHTAIBHBIX CPEACTB (0TI TUUKH, IpOodaiiiepsl, CHCTEMbI COOPKH,
(bpeiMBOPKU TECTUPOBAHUS) JJIS TTOICPIKKH TTOJTHOTO KH3HEHHOTO Ttukia [10 —
OT HaIlMCaHMs KOJa A0 OTJIa/JKH, ONTUMHU3ALUHU U COIPOBOKICHUS.

YMeTh 0CO3HaHHO MPUMEHSTH CIIeHUATU3UPOBaHHBIE TPUEMBI paOOTHI C
MHCTPYMEHTaMH (HarpuMep, MHTEPAKTUBHAs OTiaKa, pedakTopunr B IDE,
HalMcaHHe aBTOMaTHU3UPOBAHHBIX TECTOB, KOHPUTYpUPOBaHHE COOPOK) ISt
MOBBIIIIEHUS KauecTBa, HaI&KHOCTU U 2(PPEKTUBHOCTHU Ipoliecca pa3padoTKu
MIPOrPaMMHBIX IPOAYKTOB U KOMILJIEKCOB.

BnageTrs KOMIIJIEKCHBIMU HAaBBIKAMU MCIOJIb30BaHUS MHCTPYMEHTAIbHON
HKOCHCTEMBI KaK €MHOr0 Mpolecca: OT BiIaJIeHUs] IPOABUHYTHIMH BO3MOXKHOCTSIMU




IDE u cucremamu ynpaBiIeHHs 3aBUCUMOCTSAMM 10 aBTOMAaTU3aLUK Pa3BEPTHIBAHNS
Y MOHUTOPHUHIA, 00ecrednBas BOCIPOU3BOAMMOCTbD U MPOMBIIIIEHHOE Ka4eCTBO
pE3yJILTATOB.

I1K-4.3

Crnoco0eH UCcnoab30BaTh METOAbI A3PGEKTUBHOTO YIIPaBICHUS KOMaH0W MU
pa3paboTKe, BHEAPEHUH U CONPOBOKIECHUH IPOrPAMMHBIX ITPOJYKTOB

3HaTh OCHOBHBIE TEOPHH, MOJIESTU U METObI YIIpaBiIeHUs komaH ol (Agile, Scrum,
Kanban, ¢a3b1 rpynmnoBoii TMHAMUKH, pOJIEBBIE MOJIENTH) B KOHTEKCTE )KU3HEHHOTO
ukia I10, a Taxoke npuHIUnb! 3G (HEKTUBHON KOMMYHHUKAIMHY, MOTUBALMU U
pa3perieHus KOH(MINKTOB.

YMeTh NpUMEHSATh 3TH METObl HAa IPAKTUKE: IUIAHUPOBATh U PACIPEACIATh 3a/1a4n
(HanmpuMep, yepe3 OFKIOr CIPUHTA), TPOBOAUTH Y deKTHBHBIE MUTHHTH (daily,
PETPOCHEKTHUBBI), OTCIIEKUBATH IPOIPECC KOMaHIHOW paboThl, pa3pelaTh
BO3HUKAIOIINE KOH(DIUKTHI M aanTHPOBATh CTHIIb YIIPABICHUS MO HOTPEOHOCTH
IIPOEKTAa U ATAIl €r0 pa3BUTHSL.

Brnaners HaBbIKamMu (pacHiIMTAIIIA KOMAaHIHBIX MTPOIECCOB, UCIIOIB30BAHMUS
COBPEMEHHBIX HHCTPYMEHTOB yIpaBieHus npoektamu (Jira, Asana, Notion) u
MeToaMu (POPMUPOBAHUS IICUXOJIOTMUYECKHU O€30MacCHON U MPOTyKTUBHOM paboueit
Cpefibl, HalIPaBJICHHOM Ha OCTHXKEHHE OOIIUX Lienel npu pa3paboTke u
conpoBoxaeruu [10.

MF-6

Cnocooen npumenamo no2udeckuii annapam 01 gopmanusayuu 3a0ay
npeocmagienus 3HAHULl, NPOEKMUPOBAHUA 1OCUYECKUX MoOenell U
UCNOIb308AHUA CUCHIEM AGMOMAMUYECKO20 00KA3AMEIbCHI8A MEeoPeM.

MF-6.1

IIpuMeHsieT 1oruyecKkue CTpyKTypsl Ul IPUHATHS PELICHUN B
aBTOMAaTU3UPOBAHHBIX cucTtemax M

OnTUMU3HPYET METO Bl IPUHATHS PEIICHUH ¢ UCIIOb30BaHHEM (POPMATTbHBIX
JIOTUYECKUX MOJCIICH.

2. CTpyKTYypa 1 coepKaHue TUCUUILTHHBI

2.1 PacnipenesieHne TPyA0EMKOCTH AUCHHMILIMHBI IO BUAaM pador

OOm1ast TpyTOEMKOCTh JAUCIUIUINHBI COCTaBisieT 2 3ad. ea. (72 4aca), X pacrpeneneHne
0 BUJIaM paboT MPEJCTaBIEHO B TaOIMLIE

Cemectpsl
Buj yueOHoii padoThl Beero (4acer)
4acoB 5

KonrakTHasi pa6oTa, B TOM 4YHCJIe: 52,2 52,2
AyIuTOpHBIE 3aHATHS (BCEro): 50 50
3aHsTHS JEKIMOHHOTO THIIA 16 16
JlaGopaTopHble 3aHATHS 34 34
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
PAaKTUYECKHE 3aHATHSI)
HNnas koHTaKkTHasA padora: 2,2 2,2
KonTpons camocrositensHoi pabotsl (KCP) 2 2
[Tpomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTejibHasi paboTa, B TOM YHCJIe: 19,8 19,8
Kypcosas pabota
BrinosiHeHNE WHIMBUAYAJIBHBIX 3aJaHUN 16 16
Pedepar
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 3,8 3.8
KonTpoJn:

OO61as TPyI0eMKOCTh | Jac. 72 72




B TOM YHCJIe

KOHTAKTHAA 52,2 52,2
pabora
3a4. e 2 2

2.2 CTpyKTYypa QM CHUIINHbBI

Pacripenenenuie Bu10B yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILIAHBL.
Pasnensl (TeMbl) TUCIUILIMHBI, U3yYaeMble B 5 ceMecTpe

KoJsuyecTBO Yyacos
o BueayauropHnas
Ne HaumeHnoBaHue pa3aenoB (TeM) Beero AyaurtopHasi pa6oTa patora
Ja mn3 Jp CPC
1 2 3 4 5 6 7
Pa3nen 1. OCHOBBI JIOTHYECKOTO
1. o 22 | 6 10 6
IpOrpaMMHUPOBAHUS
2. Pasnen 2. JIamOna-ucuucieHue. 16 4 8
Pa3nen 3. OcHOBBI (PYyHKIIMOHATBHOTO
3. HIpOrpaMMUPOBaHUSL. 28 6 16 6
HUTOI'O no pa3genam TUCUUNIMHBI 66 16 34 16
KonTpons camocrositensHoi pabotsl (KCP) 2
ITpomexxyrounas arrectanus (MKP) 0,2
IToaroToBKa K TEKyIeMy KOHTPOJIIO 3,8
OO0masi Tpy10eMKOCTDb M0 IMCUMILIHHE 72

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3auamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —

camocmosameslbHaA pa60ma cmy()eHma
2.3 Conep:xaHue pa3aesioB (TeM) THCHHILIAHBI

2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaumenoBanme pasaesna (TemMbl)

Copep:xanue pa3ziesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIs

2

3

4

Pa3pen 1. OcHOBEI
JIOTHYECKOT'O
IpOrpaMMHUpPOBaHUS

[Mapagurmsl IIPOrPaMMUPOBAHHS.
NmneparuBHOE IPOrpaMMHUPOBAHHUE.
JlexnapaTUBHOE IPOrPaMMHUPOBAHHUE.
OcobenHoctu JIOTUYECKOTO
nporpaMMHpoOBaHus ¥ si3bika  Prolog.
BrickaszbiBanusg OOmue nNpuHIUIBI paboOThI
¢ SWI-Prolog Ilpenukatsl u mpaBuia
Yucnoseie 3amgaun. Pekypcus. [loctpoenue
JiepeBa BbIBOJIA. Y HU(UKAIUS, OEKTPEKUHT U
orceueHue. Pexkypcuss BBepX U BHMUS.
XBocrtoBasg pekypcust . Cnucku Yepua.
O6mmit moaxon. Peanuzamust craHmapTHBIX
3a/1a4 Ha cnMckax BCTpoeHHbIE IpeauKaThl
SWI-Prolog paboTsr co crimckamu @opMatsr
npeacTaBieHus cTpok. Pabota ¢ daiinamu.
Junamuueckue M craTudeckue (akTbl U
IpaBuUJIa. Berpoennsie IIPEIUKATHI
MIOCTPOCHHUS HOBBIX ¢dakToB W
BBICKa3bIBaHUM. PelneHne npukiIagHbIX
3alad KOMOMHATOPUKU U TEOpUH Trpados
cpencrBamu SWI-Prolog.

JIP

Pa3zneu 2. JIamOma-
HACYUCIIEHHE.

[TpunHIUTIBI " TOCTOMHCTBA
(YHKITMOHATILHOTO MIPOTPaMMUPOBAHHS.

JIP




HaumenoBaHue pa3aeiia (TeMbl)

Copep:xanue pa3sjesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

Uucras  QyHKIusa, ¢GyHKOUS — BBICHIUX
MOPSJIKOB,  HEU3MCHSIEMOCTh  JIAaHHBIX,
KappuHI, 3aMblKaHWE, HEUMCHOBaHHbBIC
¢yakiuu. [lpuHIUOBL TIMOJa  HOTAIIHH.
[onsaTue namo6Ia TEepMa

CBoOO/IHBIE U CBSI3aHHBIE II€PEMEHHBIE.
[MoncranoBka u mpeobOpasoBanus JlsmOna
UCUHUCIIEHUE. OKBHUBAJIEHTHOCTh JsIMOJa
BBIPAKEHUI. OKCTEHCUOHAJIIBHOCTh
Penyxkuus Teopema Yépua-Poccepa
Komb6unaropsl. JlamOna wucuucieHue Kak
A3bIK IporpammupoBanus. IlpencraBnenue
JTAHHBIX B IIMO1a-UCUUCTICHUH
PexypcuBnble (yHkuuu Let-BbipakeHus
JlocTH)KEHHE YPOBHS IMOJHOLEHHOIO S3bIKa
IPOrpaMMHUPOBAHHUS Cnucku Yépua
TunuzupoBanHoe  1AMOJAa  UCUUCIIEHUE
[Honumopduszm

Pa3znea 3. OcHOBEI
(YHKIIMOHAJILHOTO
MIPOrpaMMHPOBAHUS.

3nakomctBO ¢ Kotlin. fA3bik. @unocodus u
UHCTpyMeHTapui. (OCHOBHBIE 3JIEMEHTHI:
nepeMeHuble W ¢yHkuuu. Kmaccel u
cBoiictBa. IlpencraBnenne u o00paboTka
BbIOOpa: TEpEeUYUCIeHUs] W KOHCTPYKLUS
«when» Utepanuu: uukisl «while» u «for»
Uckmrouenus B Kotlin Co3ganue KOJIeKIUi
B Kotlin Onpenenenue u BbI30B GyHKIMIMA
VYnpomenue Bb3oBa GpyHkuuii JlobaBieHue
METOJIOB B CTOPOHHHE KJacchl: (yHKIUH-
pacllupeHuss M CBOWCTBA-pacIIMpPEHHUs
Pabora ¢ xomneknusaMu: NepeMeHHOe YHCIIO0
apryMeHToB, HH(UKCHas (opma 3amucu
BBI30BA U MOJiepkKa B oubnuoreke Pabora
CO CTPOKaMHU U PETYJISIPHBIMU BBIPa)KEHUSAMHU
Knaccel,  00bexkTbl U uHTEp(EHCH
JOKaJbHbIE (QYHKUMHM M  pacIIMpeHHs
Cozmanne uepapxuii kimaccoB OObsBICHUE
KJIACCOB c HETPUBUATILHBIMU
KOHCTPYKTOpPaMH WJIM CBOMCTBaMH MeTombl,
CT€HEPUPOBAaHHBIE KOMIIMIATOPOM: KJIACCHI
JAaHHBIX W jgenerupoBanue  JlsmOma-
BolpakeHuss  CoBmecTHOE  OOBSIBICHUE
KJlacca u sKk3emiuigpa JIssmMOna-BeIpakeHUs
OynkuuonanbHblii AP s paGoter ¢
KOJUIEKIIUSIMU [TocnenoBaTenbHOCTH
Cucrema Tunos JlsamOna-BbIpaxkeHuss C
nonyuyatensivu ~ 3Hadenne null  ba3oBwie

JIP




®opma

Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3sjesia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 3 4

tunel MaccuBbl U kosutekuuu Ileperpyska
omepatopoB lleperpyska apupmMerndeckux
omnepatopoB  Ileperpy3ka  omepaTopoB
cpaBHenus Komekuuu ©  JMana3oHbl
Mynberunexnapanuu u gynkiuu Component
OyHKIMU BBICIIIETO MopsIKa
HenerupoBanue  cBoictB  OOBsBICHUE
(yHKIMH BRICIIUX MOPAIKOB BeTpanBaemble
¢bynkuuu [lopsiiok BBITOJHEHUS (YHKIHMA
BBICIIUX TOPSAKOB OOOOIIEHHBIE THUIIBI
[TapameTtpsl 00001IeHHBIX TUIIOB CTHpaHKe
U OBCIISCTBJICHUE IMapaMETPOB  THUIIOB
O060011IeHHbBIE THIEI u IO ATHIIBI
OObsiBIEeHWEe W TNPUMEHEHHE aHHOTAIUN
Pedunekcus: narpocnekius oobekToB Kotlin

BO BpeMsI BBITIOJHEHUS [TonsaTtue
PEeAMETHO-OPUEHTUPOBAHHOI'O A3bIKa
BHyTpeHHuE npeAMETHO-OpUEHTUPOBAHHBIC
SI3BIKU Crpyxkrypa MIpeAMETHO-
OpPUEHTUPOBAaHHBIX  s3bIkOB  Co3maHue
pa3MeTKHn HTML c IIOMOIIBIO
BHyTpeHHero DSL Coznanue
CTPYKTYPUPOBAHHBIX API: MO 1a-

BeIpakeHUs ¢ noiyvareiasimu B DSL ['nOkoe
BJIOKEHHE  OJIOKOB  C HCIOJIb30BaHHEM
COTJIAIICHUS «invoke» [IpenmerHo-
opueHTHpoBaHHbIe A3bIkH Kotlin Ha mpakTuk
Co6opka xkona Ha Kotlin ¢ momomisio Gradle
Co6opka MIPOEKTOB Ha Kotlin
¢ nmomoieio Maven Cepuanuzarust JSON
Knuentst HTTP JlocTyn k 6a3aM aHHBIX

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoul pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogot
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
He npenycmoTpenst

2.3.3 JlaGopaTopHbIe 3aHATHS

No Ne dopma
paboThl | pazzmena HaumeHoBaHue j1a00paTOPHBIX padoT TEKYILEro
JUCHUIIINHBL KOHTPOJIA
1 1 BBCIICHI/IG B IIpOJIOT, 3HAKOMCTBO C JIOTUYECKUM ITOAXOJA0M Ha JIP1
OCHOBE CO3JIaHUS IPEBOBUAHBIX CTPYKTYP JAHHBIX
2 1 Pa3paboTka peKypCHUBHBIX MIPEANKATOB JJIS PeATU3allii YUCIOBBIX P2
AJITOPUTMOB, pa6OTBI CO CIIMCKaMH qepqa, JIOTUYCCKUX 3aaa4




3 1 IMprMeHeHre TIPOJIOTa IS PELICHUs IIepeOOPHBIX 33124 1P3
KOMOMHATOPUKH U TEOpHH TpadoB
4 1
3anuTa HHAUBHIYaJIbHBIX 3a0aHUI -

5 1

Kontponsnas padora Ne 1. Hamcanue npenukaToB KP1
6 2 Yucroe 1aM0/1a UICUUCIICHUE. -
7 2 KombunaTops!. JIP4
8 Peanu3anus apuMeTHYSCKUX U JIOTHUSCKHUX (PYHKIUH B

YHCTOM A-MCUUCIICHUH
9 2 KonTponbHas pabota Ne 2. TeopeTndeckrue OCHOBBI JIIMO1a KP2
UCYHUCIICHUsI M CUCTEM (DOPMAJIbHOTO BBIBOJIA
10 3 Harmicanne ¢pyHkumii Beicmmx mopsiakos B Kotlin JIP5
11 3 Komneknuu u Beiciie GyHKIUN pabOTHI C HUMHU JIP6
12 3 AHanu3 necepruaan30BaHHbBIX TAHHBIX C ITOMOIIBIO 1P7
MexaHu3MoB QyHkipoHanbHoro OOIT

13 3 3amnura HHIUBUAYaTbHBIX 33 JaHHH -
14 3 3amnura HHIUBUIYaTbHBIX 33 JaHHH -
15 3 3amuTa HHIUBHUYAIbHbBIX 3aIaHUI -
16 3 Kontponpras padorta Ne 3. Hammncanne QpyHKINI BEICITNX TOPSIIKOB KP3

2.3.4 IlpumepHasi TeMAaTHKA KypPCOBBIX pa0doT (IIPOEKTOB)

Kypcogas pabora He mpeaycMOTpeHa.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOr0 00ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yarouuXcs Mo JUCHUILINHE (MOIYJIIO)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLITUHBI

Ne Bun CPC IO BBITTOJIHEHUIO CAMOCTOATENbHOM paboThI
1 2 3
1 |U3yuenue Metoauueckie yka3aHUs MO OpraHU3alldd CaMOCTOSITEIBbHOM
TEOPETUYECKOT O paboThI CTY/IEHTOB, YTBEP)KCHHbIE Ka(eIpoil BEIYUCIUTENBHBIX
MaTepuaia TeXHoJoru#, mporokos Ne7 ot 07.05.2025

2 Pentenue 3amau

Metoauueckne ykasaHUs IO OpraHU3alMd CaMOCTOSITEIBLHOU
paboThI CTY/IEHTOB, YTBEPK/I€HHbIE Kadeapoil BEIUNCIUTEIbHBIX
TeXHOJI0rui, mpoTokoi Ne7 ot 07.05.2025

YyeOHO-MeTOANYECKUE

MaTcepuajibl IJIA CaMOCTOSTEIbHOM pa6OTLI 06yqa10u11/1x051 n3

YUCiIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 310poBbs (OB3) mpenocTaBisitoTcst
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 3/I0POBbS U BOCHPUSATHS HH(DOPMAIIH:

st muu ¢ HapyIeHUsIMU 3pEHHUS:

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

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaitns.
JList jnL ¢ HapyILIEHUAMHU CIIyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.
Jljig U1 ¢ HapyHIeHUSIMA OIIOPHO-JBUTaTEILHOTO ammapara:




— B IIeYaTHOM opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBum ¢ TpedoBanusmu @I'OC B nporpamMma AUCHUIUIMHBL TPEYyCMAaTPUBACT
UCIIOJIb30BaHUE B YUEOHOM IpoLecce CIENYIOMX 00pa30BaTelbHbIe TEXHOIOIUN: YTEHUE
JIEKLIHUH ¢ UCIIOIb30BaHHEM MYJIbTUMEAUNHBIX TEXHOJIOTHI; METOJ MaJIbIX TPYIIL, pa3oop
IIPAKTUYECKUX 3a7a49 U KEHCOB.

[Tpu 06yueHnn UCIOIBb3YIOTCS CIEAYIOIUE 00pa30BaTEIbHbIE TEXHOIOTHHU:

— TexHomoruss KOMMYHUKAaTHUBHOTO OOyueHMs — HampaBieHa Ha (OpPMUPOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJI€HTOB, KOTOpas sBJseTcsa 0a30BOM, HEOOXOIUMOM 1Ist
aJlanTallMyi K COBPEMEHHBIM YCIOBUSAM MEKKYJIBTYPHOU KOMMYHHUKALUH.

— TexHomnorust pasHoypoBHeBoro (auddepeHpoBaHHOT0) O0y4eHHsI — Mpennoiaraer
OCYLIECTBJICHUE II03HABATEIbHON JEATEIBHOCTU CTYIEHTOB C YYETOM MX HMHAWBHIYaJIbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSAS UX PEaTU30BbIBATE CBOM TBOPYECKUMI
noreHuuan. Co3laHue W HCIOJIB30BAHME JUArHOCTHMUYECKHUX TECTOB SBIISIETCS HEOThEMIIEMOMN
YacThIO TaHHOM TEXHOJIOTUH.

— TexHomorus MOIyJIBHOTO OOY4YeHHs] — MpeAycCMaTpUBAaeT JEJIEHUE COJAEpPIKAHUS
JTUCIUILIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOIYJIH ), UHTETPUPOBAaHHBIC B OOIIMIA KypC.
— Hudopmanmonno-kommyHukanuonnsie Texnosnorun (MKT) - pacmmpsoor pamku

00pa30BaTEILHOrO IPOLIECCa, MOBBIMIAS €r0 INPAKTUYECKYI HANPaBIEHHOCTb, CIOCOOCTBYIOT
UHTCHCU(UKALIMM CaMOCTOATENIbHOM padOoThl ydyallMXCsl W IOBBILIEHUIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BoiensatoTcs 2 Buaa TEXHOIOTHI:

— TexHomoruss MCIONB30BaHMSI KOMIBIOTEPHBIX MPOTpaMM — IMO3BOJISIET 3(P(HEKTUBHO
JIOTIOJTHUTB Mpo1riecc 00yUeHHMs A3bIKY Ha BCEX YPOBHSX.
— VHTepHET-TEXHOIOTUH — MPENOCTABJISAIOT IIUPOKUE BO3MOXKHOCTU JUIS ITOMCKaA

uHpOpMannH, pa3padOTKA HAYYHBIX IPOEKTOB, BEICHHS HAYYHBIX UCCIICIOBAHUMH.

— TexHonoruss WHAMBHIyaTH3allMAd OOYYEHHUS — IMOMOTAET PEaTM30BBIBATH JIMYHOCTHO-
OPUEHTHPOBAHHBIN TIOAXOJl, YYHTBHIBas HMHIUBHIyaJbHbIE OCOOEHHOCTH M MOTPeOHOCTH
yUaIIuxcsl.

— IIpoekTHass TEXHOJOTUS — OPUEHTHPOBAaHA Ha MOJEIUPOBAHHE COLMAIBHOIO
B3aMMOJICHCTBUS yYalllUXCsl C IEJbI0 pElIeHUs 3aJadd, KOTopas OIpelessieTcss B paMKax
npodecCrOHATBHON MOATOTOBKH, BBIAEIS Ty UM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonoruss o0y4yeHHs B COTPYAHHYECTBE — pEATU3yeT HJCI0 B3aUMHOIO OOYy4YEeHMS,
OCYHIECTBIISII KaK WHAMBHUAYAJIbHYIO, TaK U KOJUJIEKTHBHYIO OTBETCTBEHHOCTh 3a pEIIEHHE
yueOHBIX 3a/1a4.

— MHWrpoBas TexHOJOrHs — MO3BOJSIET pa3BUBATh HABBIKM PACCMOTPEHUS psAla BO3MOXKHBIX
CTIIOCO0OB pelIeHUsT MPOOIIeM, aKTUBU3UPYS MBIIUICHHE CTYJICHTOB M PAaCKPhIBas JTHYHOCTHBIN
MNOTEHIMAJ Ka)KJJ0r0 y4arerocs.

— TexHonoruss pa3BUTUS KPUTHUECKOTO MBIIUIEHUS — CIOCOOCTBYET (HOPMHPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHUYECKH OTHOCUTHCA K WHGOpMaluu, YMEHHUIO
0oTOMpaTh HH(OPMALIHIO [T PELICHNS TOCTABICHHON 3a/1auu.

KommuiekcHoe Hcronb30BaHHE B Yy4E€OHOM IMpOIIECCE€ BCEX BBIIIEHA3BaHHBIX TEXHOJIOTHH
CTUMYJIUPYIOT JIMYHOCTHYIO, WHTEUIEKTYyaJbHYI0 aKTHBHOCTb, DPa3BHBAIOT IO3HABATEIIbHBIC
MPOIIECCHI, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPBIMH JOJKEH 00J1a1aTh
Oyaymuii CrielnanucT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIBHBIX TEXHOJIOTUI BKIIFOYAIOT B CEOSI:



— paboTa B MaJIbIX rpymnmnax (KOMaHe) - COBMECTHas JeSITeIbHOCTb CTYICHTOB B IPYTIIIE MO
PYKOBOJICTBOM JIM/I€pa, HAIIpaBJICHHAs HA peIlIeHHe 00IIel 3a1auu My TEM TBOPUYECKOTO CIIOKECHUS
pe3yJabTaTOB HMHIMBUAYAIbHOW pabOThl 4YICHOB KOMAaHJIbl C JIEJIEHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— IPOEKTHas TEXHOJOTHUS - MHAUBUAYAIbHAS WIN KOJUIEKTUBHAS JESTEIBHOCTD 110 0TOODY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa o ONPEIEIICHHON TeMe, B pe3ysbTaTe KOTOPOu
COCTaBIISIETCS IIPOEKT;

— aHaJIU3 KOHKPETHBIX CUTYyallMil - aHaJINU3 peaJIbHbIX IPOOJIEMHBIX CUTyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIEH 00iacTH MpodeccuoHanbHOM AEATENBHOCTH, M MOUCK BapHUaHTOB
Jy4IIUX PELEHUN;

— Ppa3BUTHE KPUTHUYECKOTO MBIIIICHUS — 00pa3oBaTeNbHast 1A TEIIbHOCTh, HAIIPaBJICHHAs Ha
pa3sBUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(IeKCUBHOTO MBILIEHHSI, CIIOCOOHOTO BbIIBUHYTH HOBBIE
UJIEU U YBUJIETh HOBBIE BO3MOXKHOCTH.

[Toaxon pa3dopa KOHKPETHBIX 3a7a4 M CUTYaLUil IIMPOKO UCIOJIB3YETCsl KaK MPEroaaBaTelieM,
TaK U CTyJ€HTaMH BO BpeMsl JIEKLIUM, 1Ta0OpaTOPHBIX 3aHATUHN U aHAIN3a Pe3yIbTaTOB
CaMOCTOSITENIbHON PaboThl. DTO 00YCIOBIEHO TEM, UTO IIPU UCCIIEIOBAaHUU U PEIICHUH KaXKA0H
KOHKPETHOM 3a/1a4i MMEeTCs, KaK IIPAaBUIIO, HECKOJIBKO METO/IOB, a 3TO TpeOyeT pa3bopa u
OLICHKH L1€JIOM COBOKYITHOCTH KOHKPETHBIX CUTYaLUH.

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3auamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3a1aHust U BOMPOCH JUISI CAaMOCTOSITENIbHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HaBbIKM IOWUCKAa MH(OpPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpaCIIUpSTh U YIIyOsaATh 3HAHMS,
MIOJTyYCHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHIA.

IToxxon pazbopa KOHKPETHBIX CUTYalUi IUPOKO UCTIONB3YETCs KaK MPernoaaBaTesieM, Tak
U CTYJCHTaMH IIPU NPOBEICHUH aHAJIN3a PE3YJIbTaTOB CAMOCTOSATENbHON PaOOTHI.

JUis a1 ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3/10pPOBbSI IIPELYCMOTpPEHA OpraHHU3alus
KOHCYJIbTAIMi C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

JUist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B IieyaTHOU (popMe yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JIig U1 ¢ HapyLIeHUsIMU CiIyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

JUis A1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBBSI IIPEIYCMOTpPEHA OpraHMU3alus
KOHCYJIbTAIMH C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

4. OueHOYHbIE U METOANYECKHE MATEPHAJIbI
4.1 OueHouyHble CcpeACTBA UIA  TEKYIIero KOHTPOJIsSI  YCNEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTALNH

OrneHOYHBIC CpeNCTBAa TMpeAHa3HAYEHBI JJIi KOHTPOJIS W OICHKH 00pa3oBaTeNbHBIX
JOCTHKEHUH OOYyYaromMXcsi, OCBOMBIIMX MPOTpaMMy Y4eOHOW JUCHUIUIMHBI «HA3BaHHE
IUCIUTLIINHED).



OueHOYHBIE CpeACTBa BKIIOYAET KOHTPOJBHBIE MaTepHaNbl U IPOBEACHNUS TeKYLIero
KOHTPOJIl B OpME OLIEHKH Ja0OpaTOPHBIX pabOT, KOHTPOJIBHBIX padoT, OTBETa HA BOIIPOCH! Ha
3a4€Te U MPOEKTA K 3a4eTy.

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU

37I0POBBSI BEIOMPAIOTCS C YUETOM WX MHIUBHIYaIbHBIX ICUXO()U3NIECKIX OCOOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM H JINLIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbS
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl TIOATOTOBKM OTBETA HA DK3aMEH€;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTaTOB 00yUEHHs] HHBAINIOB H JIUIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSIMH 30POBbS IIPEAYyCMaTPUBACTCSl MCIIOIb30BAHUE TEXHUUECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH JJIsl 00YHYAIOIIUXCSl C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBBS
U WMHBAJIWAOB TPOILEAypa OICHUBAHUS pE3YyJbTaTOB OOYYEHHS IO JUCHUIUIMHE MOXKET
IPOBOINTHCS B HECKOJIBKO 3TATIOB.

[Tponienypa orieHMBaHUs PE3yJIbTATOB OOYYCHHS MHBAIUIOB U JIUI] C OrpaHUYECHHBIMHU
BO3MOXKHOCTSIMH 37I0pOBbSI IO JUCHUIUIMHE (MOJIYJIO) MpEeIyCMaTpHBaeT IPEJOCTaBICHUE
uHpopManuu B (opMax, AJANTUPOBAHHBIX K OTPAHMUYCHHUSIM WX 3J0POBBS U BOCIPHATHS
uHpopManuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B IIeYaTHOW (hOpMe YBEINYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst I ¢ HapyIIeHUsIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKymei/i u l'lpOMe)KyTO‘-IHOﬁ aTrrecTalumn

K K . HaumenoBanue
No OHTPOJINPYEMBIE 0J1 KOHTPOJIUPYEMOi OLEHOYHOTO CpEJICTB
pa3nensl (TeMBbl) KOMITETCHITHH (VTH ee
/1 - . [poMexyTouHas
JIMCTIATUTHHBI YaCTH) Texymmit KOHTPOITL
aTTeCTalHs!
Paznen 1. OcHOBBI I1K-4.1; TIK-4.2; TIK- | JIP I-3, KP-1 3 3
1 JIOTHYECKOT0 4.3; MF-6.1 AUEHHBIL NPOCKI,
80MPOCHL NO pazoeny
IIPOrpaMMHUPOBAHUSI
5 Pa3zle.11 2. .HHM6I[3' HK'41, HK'42, [IK- | JIP 4, KP-2 3auemnuwiii npoexm,
HCUYHCIICHHE. 4.3 60npocel no pazoeny
Pa3nen 3. OcHOBEBI TIK-4.1: TIK-4.2: TIK- | JIP 5-7, KP-3 .
3 (YHKIMOHAILHOTO ’ 43 ’ 3auemmuolii ﬂpoegm,
MPOrpaMMHUPOBAHHSL. ' 60npocel no pasoeny

IHoka3aTesn, KpUTEPHHU H LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

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

IIK-4 Cnocoben nnanuposamo Heo0X00uUMble Pecypcobl U IMAnsvl 6bINOJIHEHU pAdOm 8
odacmu UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON02UI, COCMABIAMb

coomeemcecmeyrouiue mexnuuecKue onucanui 4 UHCmpyKyuu




I1K-4.1 Hcnonb3yeT coBpeMeHHbIE HHCTPYMEHTAIbHbIE CPECTBA Pa3paboTKu 0a3 JaHHBIX,
HPUKJIQJHOTO IPOrPaMMHOI0 00ECIIEYEHUS U CUCTEM PA3JINYHOTO
(YHKIMOHATIBHOTO Ha3HAYCHUS

3Hamb QyHIaMEHTAIbHbIC KOHLENIIUY HAMCaHUsI IPOrpaMM B JIEKJIapATUBHOM
CTHJIE, MATEeMAaTUYECKHE TIPUHIIMITBI JISIMO/1a NCUHCIICHUS, TPHUHLIUATIBI
(YHKIMOHAIBHOTO IPOrPaMMHUPOBAHHUS, IPUHIIMITBI JJOTMYECKUX EPEOOPHBIX
A3BIKOB [TPOrPAMMHUPOBAHMUSI

[1K-4.2 [TpumeHnsieT coBpeMeHHbIe IPUEMBbI Pa0OTHI C HHCTPYMEHTAIbHBIMU CPEJCTBAMH,
NOAJEPKUBAIOLMMU CO3/IaHUE IIPOrPaMMHBIX MPOLYKTOB U IPOTrPAMMHBIX
KOMIUIEKCOB Ha 0a3e sI3bIKOB MPOTrpaMMHUpPOBaHus, 0a3 TaHHBIX U 1aKETOB
IPUKIIAIHBIX IPOrpaMm

yMeThb Pealii30BbIBATh MOJIYJIM aHAJIM3a JAaHHBIX HA OCHOBE ()YHKIIMOHABHBIX
UHTEPEICOB, CTPOUTH YUCThIE (DYHKIMH BBICIINX MOPSIKOB, PEAIN30BBIBATH
cuctembl (OpMaIbHOTO BHIBO/IA U TIEPEOOPHBIE AITOPUTMBI CPEICTBAMU
JIOTUYECKOI0 MIPOrpaMMHUPOBAHHUS, BHEAPSTH UX B KOMIJIEKCHBIE IPOTPAMMHBIE
penieHus

[1K-4.3 Crioco6eH UCToNb30BaTh METOIbI APPEKTUBHOTO YIIPABICHUS KOMaHIOW NIPU
pa3paboTke, BHEAPEHUH U CONTPOBOXKJICHUN IPOTPAMMHBIX ITPOJYKTOB
BJIajIeTh HaBBIKAMH OTPEACICHUS NapaJUTMbl, TOAXO/SAIICH ISl peIIeHUs
KOHKPETHOM 3a71a4M, HaBbIKAMU HalUCaHUs MOy el paboThl C BHEIIHUMU
cucreMami (pa3MedeHHbIe (ailiibl, 6a3bl JaHHBIX, TOTOKU BBOJA) CPEACTBAMU
A3bIKOB (DYHKIIMOHAIBHOM U JIOTHYECKOM Mapa urMbl IporpaMMHUpPOBaHUS

MF-6 Cnocoben npumenams j1ocudeckKuili annapam 01 gopmanuzayuu 3a0ay
npeoCcmagieHus 3HaHull, RPOEKMUPOBAHUS IOZUYECKUX MOOeell U
UCROJIb308AHUS CUCHIEM ABMOMAMUYECKO20 00KA3AMENbCHEa Meopem.

MF-6.1 [TpumeHsieT Joru4ecKkre CTPYKTYPbI AJIsl IPUHATHS PELICHUN B
aBTOMAaTU3UPOBAHHBIX cuctemax M

OnTuMU3MpyeT METOIBI IPUHSITHS PEIICHUHN C UCTIONb30BaHUEM (DOPMATTBHBIX
JIOTUYECKHX MOJICIICH.

TunoBbie KOHTPOJIbHBIC 3aJaHUSI WM HHBbIE MATEPHAJIbI, HCOOXOAUMBbIE /ISl OLICHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAaKTEPHU3YIOLIUX ITANbI
(popMHpOBaHUSI KOMIIETCHIHI B Ipo1ecce 0CBOCHNUs 00pa30BaTeIbHOM NPOrPaMMbI

Tpeoosanus k 3II

Onumnuaonvie 3a0aHuA.

Heobxoaumo pemuTh 5 oJIMMITUaIHbIX 3a/1a4.
J1imst xaxkao¥ 3a1a9M HEOOXOIUMO:

FR<Nezagaun>.1. coctaBuTh 3Q(HEKTUBHBIN AITOPUTM C BHITIOJTHEHUEM
TpeOOBaHMI1 0 BPEMEHHU U TIAMSTH Ha SA3bIKE jaVa,;

FR<Nezamaum>.2. cocTaBUTh MOAPOOHOE OMMCAHUE PEIICHNS,

FR<Nezamaun>.3. noaroroButh 10 HETpHUBUATIBHBIX TECTOB C KOHKPETHBIMHU
HNCXOJHBIMH JaHHBIMHU,

FR<Nezamaun>.4. mpoBeCTH TECTUPOBAHKE;

FR<Nezamauu>.5. 3anucath pe3yJibTaThl TECTUPOBAHUS, YKA3aB BpEMsI
paboThI ¥ UCTIOIB30BAHHYIO MMAMSITh, OTBETHI JIOJDKHBI COBIACTH C TECT KEHCAMU;




FR<Nezamaum>.6. cOCTaBUTh PEIICHHE B IOTUYECKOM CTHIIC Ha SI3bIKE
prolog;

FR<Nezagaum>.7. cocTaBUTh IOAPOOHOE OMMCAHUE PEIICHUS;

FR<Nezagaun>.8. mpoBecT TeCTUPOBAHUE HA MOATOTOBICHHBIX TAaHHBIX,
OTBETHI JIOJKHBI COBMACTh C TECT Keicamu;

FR<Nezagaum>.9. cocTaBUTh pelieHne MOJHOCTHIO B (PYHKITMOHATBHOM
ctuiie 03 MCIOJIb30BaHus IUKIIOB U IepeMeHHbIX Ha s3bike Kotlin,

FR<Nezamaumr>.10. cocTaBUTh MOAPOOHOE OMIMCAHKE PEIICHUS;

FR<Nezamawr>.11. mpoBecTH TeCTUPOBAaHHE HA TIOJTOTOBICHHBIX TaHHBIX,
OTBETHI JIOJDKHBI COBIACTh C TECT KEHCaMH.

Hedynkuronanbabie TpeOOBaHUS — PELISHUSI TOKHBI OBITH Ha 00IIEM IS
KOMaH/Ibl PEIIO3UTOPHHU, TECTHI TaM e, J0JIKHA ObITh BUIHA HCTOPUSI KOMMUTOB,
3a/1aya B OJIMH KOMMHT HE PUHUMACTCHL.

TpeboBaHus 10 OLIEHUBAHUIO KAJKAOIO U3 IaPAMETPOB:
® JIOTMYECKas 4acTb,
e YMIICpaTUBHAs 4acTb,
¢ (yHKUHMOHAIbHAS YaCTh,
® MHTErpalus B rOTOBOE PEIICHHUE.

NMmnepaTuBHast 4acTh
Ha onienky + He0OX0IMMO BBIIOJHUTH TPEOOBAHMS:
FR1.1.
FR1.3.
FR1.4.
FR2.1.
FR2.3.
FR2.4.
FR2.5.
Ha onienky Y 10BneTBOpUTENIbHO HEOOXOIMMO BBIMIOJHUTH TPEOOBAHHUS:
TpeOoBaHMs Ha +
FR3.1.
FR3.3.
FR3.4.
Ha onienky Xopo1io He00X0AMMO BBITIOJIHUTH TPEOOBAHUS:
TpeOOBaHUS Ha YAOBIECTBOPUTEIHHO
FR4.1.
FR4.3.
FR4.4.
Ha ouenky OTim4HO HEOOXOMMO BBIIOTHUTH TPEOOBAHUS:
TpeOOBaHMSI HA XOPOIIIO
FR5.1.
FR5.3.
FR5.4.



Jloruueckasi 4acThb.

Ha onenky + He0OX0IMMO BBIIOJHUTH TPEOOBAHMUSL:
TpeOOBaHMs Ha + UMIIEPATUBHOM YaCTH
FR1.6.

FR1.8.
FR2.6.
FR2.8.

Ha onienky Y 1oBneTBOpUTENIbHO HEOOXOIUMO BBITIOJHUTH TPEOOBAHUS:
TpeOOBaHUs HA + JJOTUYECKON YacTH
TpeOoBaHMs Ha Y IOBJIETBOPUTEIHLHO UMIIEPATUBHOM YaCTH
FR3.6.

FR3.8.

Ha onenky Xopo1io He00X0AUMO BBITIOJIHUTH TPEOOBAHUS:
TpeOOBaHUSI Ha YJIOBJIETBOPUTEIBLHO JJIOTUUECKON YacTH
TpeOOBaHUSI HA XOPOIIIO UMIIEPATUBHOMN YacTH
FR4.6.

FR4.8.

Ha onenky OTiIM4HO HEOOXOIUMO BBIIOJIHUTH TPEOOBAHUS:

TpeOOBaHUSI HA XOPOIIIO JOTUYECKON YacTu

TpeOOBaHUS Ha OTVINYHO UMIIEPATUBHOMN YacTH
FR5.6.
FRS5.8.

DOYyHKIHMOHAJIBHAS YACTh.

Ha ormenky + He0OX01MMO BBITIOJIHUTH TPEOOBAHMS:
TpeOOBaHUs HA + UMIIEPATUBHOM YacTU
FR1.9.
FR1.11.
FR2.9.
FR2.11.

Ha ouenky Y 10BiI€TBOPUTENHEHO HEOOXOIUMO BBIIIOJIHUTH TPEOOBAHMS:
TpeOoBaHMs Ha + PYHKIMOHATBHOW YaCTH
TpeOOBaHMs Ha Y IOBJIETBOPUTEILHO UMIIEPATUBHOMN YacTu
FR3.9.
FR3.11.

Ha onienky Xopo1io He00X0AMMO BBITIOJIHUTH TPEOOBAHUS:
TpeOOBaHMS HA YIOBIETBOPUTENBHO (DYHKIIMOHATLHOMN YacTu
TpeOOBaHUS Ha XOPOILIO UMIIEPATUBHON YacTH

FR4.9.
FR4.11.

Ha onierky OTimuHO HEOOXOUMO BBITIOTHUTH TPEOOBAHUS:
TpeOOBaHMS HAa XOPOIIO (PYHKITMOHAIIBHON YaCcTH
TpeOOBaHMS HA OTIMYHO UMIIEPATUBHOM YacTu

FR5.9.



FRS5.11.

NuTerpanuoHHast 4acThb.

Jnst oNIMMIIMAIHBIX 3a4ad MHTErPallMOHHAs 4YacTh 3aKIIOYaeTCs B IOATOTOBKE
HOJIPOOHBIX ONMMCAHUM PEIEHNUH ¢ OOBSICHEHUSMU U CTPYKTYpPOIl IpOrpaMMbl
[Tocne Toro, Kak 3ajjaya KOPPEKTHO pellIeHa B JIIOOOM CTHJIE, MOKHO O(OPMIISATh
JOKYMEHTALHIO.

JlokymeHTanusi JOJDKHA OBITh COTJIJacOBaHA C KOMHCCHEW IpemnojaBarelien
TUCHUTUTHHBL. JlokyMeHTarust opopmiisieTcs B Week, oTMeTka O corjiacoBaHUM
IIOJIYy4aeTCsl TaM XKe.

Bcero HeoO6xo1uMo BeIMOTHUTH 20 TpeOOBaHMIA:

FR1.2.

FR1.5.

FR1.7.

FR1.10.

FR2.2.

FR2.5.

FR2.7.

FR2.10.

FR3.2.

FR3.5.

FR3.7.

FR3.10.

FR4.2,

FR4.5.

FR4.7.

FR4.10.

FRS5.2.

FRS5.5.

FRS5.7.

FR5.10.

OreHka + BBICTABIISICTCS B CIIy4ae BHIMIOJHEHHBIX 8 TpeOOBaHUM

OneHka 3 BBICTaBJISETCS B CIy4ae BBINOJHEHHBIX 12 TpeboBaHUI

OueHka 4 BbICTaBJISIETCS B CIIy4ae BBINOJHEHHBIX 16 TpeOoBaHMit

OreHka 5 BBICTABIIACTCS B CIydae BRIMOJHEHHBIX 20 TpeOoBaHMI

TpeOoBaHuUs K TOKIIATY.

Bpewms Ha noknazn 15 MuHyT.

Bo Bpemst 1oknana oTo0pa3uTh — TUT C UCTOPUEH BBIOJIHEHHUS, COTJIACOBAaHHYIO
JOKYMEHTAIUI0, IOCTAHOBKY PELICHHBIX 3a/1a4, HECKOJIbKO HETPUBUAJIBHBIX TECT
KEMCOB, KPATKOE MOSCHEHUE 3alyMKH! B PELICHUH.

Bpems Ha BONIPOCHI K TOKIAAy — 5 MUHYT.



AKunamop'

TpebGoBaHus K aKUHATOPY .

JlomxHa OBITh BBIOpaHA KOHKpETHas 00JIACTh MJisi OOBEKTOB, KOJIUYECTBO
00BbeKkTOB He MeHee 150 mTyK, KOTMYeCTBO BOIPOCOB — HE MEHee 8.

FR1.1. Iloarororneno upuioxenue Prolog AxuHaTOp, BBI3BIBACMBIN W3
TepMuHaJa Prolog, mo3BosIsiFoImii yraapiBaTh IIEPCOHAXKA U JOOABIISTH IEPCOHAXKA,
€Clii HE CYUIECTBYET OOBEKTa, MMEIOIIETO MOJyYeHHYIO MOCIEI0BATEIbHOCTh

OTBETOB Ha BONPOCEHL. Peann3oBaHa BO3MOKHOCTH BbIJAa4U OTBETA IIOJIb30BATEIIO B Cllydyae
HETOJIHOTO OTBETa Ha BOIMPOCHI, HAMPUMEP, €CIH JIUIIh O0BEKT X HMMEET TEKYIIYK KapTHHY
OTBETa Ha 5 BOIIPOCOB, 3HAYMT 6 U 7 BOIIPOC 331aBaTh HEOOsI3aTeIbHO. Peam3oBana BO3MOXKHOCTh
pa3HbBIX BOMIPOCOB JUIsl Pa3HBIX OOBEKTOB, HAmpuUMep, 6 BOMPOCOB OJWHAKOBBIX, HO, YTOOBI
OTJINYUTH 00BEKT 18 oT 00BekTal9 Hy)eH Bonpoc 7, a 9To0bI OTIIMUNUTH 00beKT20 0T 00BbeKkTa2l,
HYKEH BOMNPOC 8, a OCTaJIbHBIE O0BEKTHI OTIIMYAIOTCS IPYT OT JIpyra Ha OCHOBAaHUU TEPBBIX 6
BonpocoB. CTpyKTypa J0JKHA ObITh MOA00paHa UCXOAS U3 MPEAMETHOM 00JIacTH.

FR1.2. [Ipoxymats u moctpouts http cepsuc,

- TIOJIYYAIOIIM OTBET HA TEKYIIMH BOMPOC Y BO3BPAIAIONIMHN CIIEAYIOLINAN
BOIIPOC WJIM OOBEKT WM PE3yJIbTaT 00 OTCYTCTBUM OOBEKTA;

- TOOABISIOUINI HOBBIM OOBEKT B CIy4Yae OTCYTCTBUS TAKOBOTO.

FR1.3. MoauduiupoBarh cepBHC, pean30BaB CICAYIONIYI0 BO3MOKHOCTh:

NyCcTh €CTh J1Ba o0bekTa X1 um X2, UMEIIMKUX OJMHAKOBHIE OTBETHI Ha BCE
3aJlaHHbIE BOIIPOCHI, U IycTh X1 yxe B 6a3e a X2 — HeT. Ecnu monb3oBaTens 3araaai
X2, naTh €My BO3MOKHOCTh J00aBUTh X2 B 0a3y, 1aTb €My BO3MOXKHOCTh T00ABUTh
BOIIPOC, IO KOTOPOMY MOKHO OTJIMUUTh X1 oT X2 C BapraHTamMH OTBETA.

FR1.4. [Ipuaymats u peanu3oBaTh JOMOJTHUTENbHYIO (prdy B rest cepsuce.

FR2.1. IToctpouts BJl, conepxaiiyro HHPOPMALIMIO O MOJH30BATENSAX U UX
CeaHcax WIphl B aKWHATOP, B YACTHOCTH — 3arajaHHble MEPCOHAXXH, OTBETHl Ha
BOTIPOCHI, T0OABJICHHBIEC TEPCOHANKH.

FR2.2. Tloctpouts Rest cepBuc java Spring, mo3BOJIAIOMUN JA00ABIATH
MOJIb30BaTeNNe, MHPOPMAIIMIO O CeaHCaxX WrPhl, BKJIOYAs — JaTy BPEMs HTIPHI,
3ara/IaHHbIX MTEPCOHAXKEH, OTBETHI HA BOMPOCHI, JOOABICHHBIX MMEPCOHAKEH.

FR2.3. Moaudunuposars cepBuc u b/, 1060aBUB BO3MOKHOCTh J100ABISAThH
BOIIPOCHI M OTBETHl HA BOMPOCHI, COXpaHss WHGOPMAIMIO O TMOJb30BaTEIE,
700aBHUBIIIEM BOIIPOC M OTBET, COTIIACOBAB TAHHYIO MOAU(PUKAIINIO C TPEOOBAHUSIMU
FR1.3.

FR2.4. Tlomnepxate coxpaHneHue wuHpopManuu O (yHKIMOHATE,
peanu3oBanHoM B FR1.4.

FR3.1. IToctpouts ABa coAepKaTelIbHbIX UMEIOLIUX CMBICH 3anpoca K b/ u3
FR2.1 na s3sike Kotlin ¢ ucronb3oBanreM GpyHKIIMOHATIBLHOTO HHTEpdEiica 0 paboTe
TMOJIB30BATENIEN C AKMHATOPOM.

FR3.2. Tloctpouth rest cepBuc C wucnoib3oBanueM Kotlin  spring,
MIO3BOJIAIOIINHN BBIMOTHITH MOCTPOSHHBIE paHee JBa 3ampoca.

FR3.3. TlocTtpouTh naBa [OTMOJMHHUTEIHHBIX HETPUBUAIBHBIX 3ampoca C
ucrosib3oBanueM uHpopmarmu u3 FR2.3.



FR3.4. TIloctpoutrh [ONOJHUTENBHBIM 3alpoc C  HUCHOJb30BAaHUEM
unpopmaruu u3 FR2.4.

FR4.1. TToctpouts Java swing desktop mpuitoskeHue, pealu3yoliee urpy B
aKWUHATOP, C HWCIONb30BaHWeM (yHKIHMOHaNa, BemojgHeHHoro B FR1.1, FR2.1,
FR3.1. OGs3arenpHa aBTOpHU3aIUs MOJIH30BATENS U COXpaHEHUE BCell MHpOopMaIiu
0 ceaHce urpbl. BaxxHo, mro0as cobupaemas U oToOpakaeMasi CTATUCTUKA JOJHKHA
ObITh pe3yapTaTaMu Bammx 3ampocoB u3 FR3.1, 3ampocsl — oTAENbHO,
OoTOOpakaeMasi CTaTUCTUKA — OT/ICJIbHO — TaKasi CUTYallusl 3alpelieHa.

FR4.2. Tloctpouts Web mpuiokeHue, peaqus3yollee Urpy B aKHHATOP C
ucnois3oBanueM http cepsucoB m3 FR1.2, FR2.2, FR3.2. OO6s3arenbHa
aBTOpU3AIMsl TOJIH30BATENS] M COXpaHEHHEe Bcel MHGOpMAIMM O CEaHCE HUIPBHI.
Baxno, mobas coOupaemas u oToOpaxkaeMas CTaTHUCTHKa JOJKHA OBITh
pe3yapTaTamMu Bamux 3anpocoB u3 FR3.1, 3ampocsl — otaenbHO, oToOpaskaemast
CTaTUCTHKA — OTACIBHO — TaKask CUTYyaIus 3aIpericHa.

FR4.3. Peasin3oBaTh BO3MOKHOCTH JOOABIICHUSI BOIIPOCOB B COOTBETCTBUU C
FR1.3., FR2.3., FR3.3.

FR4.4. PeanmuzoBars puay mociie FR1.4, FR2.4, FR3.4

FR4.5. OTto0pa3uTh MOJIHOE JIEPEBO MPEIMETHOM OOJAaCTH C OTBETAaMU Ha
BOIIPOCHI U 00OBEKTaMU (WJIM COXpaHsAs U300paKeHUE C KPYIHBIM pa3peliCHUEM U
BO3MOYKHOCTBIO MAaCIITAOMPOBAHUS WM OTOOpakas PUCYHOK B TIPHIIOKEHUHU C
BO3MOKHOCTBIO MacCIITAOMPOBAHUS U MPOJIMCTHIBAHUS B MaCIIITA0E).

TpeOoBaHuUs K BEJCHUIO MTPOEKTA.

Bce cepBuchl 10mKHBI OBITH MOJHATHI HA pecypcax Jiadboparopun Kyol'y.

Bce u3MeHenus coxpaHsOTCS TOJbKO Ha rutiadbe nmadoparopun KyOI'VY.
Peanu3zanus 1r060ro TpeOoBaHMs — OOJBIIE OTHOTO KOMMUTA. Y JTF000T0 y4aCTHUKA
KOMaH 16l — 0OJIbIlIe 0JJHOrO KoMMHuTa. Ha http cepBuCHI pornucanbl aBTOTECThHI U
MIPOBEICHB ABTOTECTBI, COXPAHEHBI OTYETHI. Ha KaKIblii CEpBUC TMOATOTOBIICH
swagger u 1ocTyneH Ha pecypcax jgaboparopuu Kyol'y.

Jlornyeckasi yacrhb

Ha onieHky + He0OX0MMO BBITIOTHUTH TPEOOBAHUS:
FR1.1.

Ha orieHky Y 10oBIIETBOPUTEIIBHO HEOOXOIMMO BBITOJHUTH TPEOOBAHMS:
FR1.2.

Ha omenky Xopo1io Heo0X0IUMO BHITIOJHUTH TPEOOBaHMUS:
TpeOOBaHMS Ha YJOBJICTBOPUTEIHHO JJIOTUYECKON YaCTH
wm FR1.3. mm FR1.4.

Ha onerxy OTimuHO HEOOXOUMO BBHITIOTHUTH TPEOOBAHUS:
TpeOOBaHUSI Ha YJIOBJIETBOPUTEIBLHO JOTUYECKON YacTH
FR1.3.

FR1.4.

NmneparuBHas yactb
Ha orneHky + He0OX0MMO BBITIOTHUTH TPEOOBAHUS



TpeOOBaHMs Ha + JIOTMUYECKOM YacTu
FR2.1.

Ha omenky Y moBIeTBOpHUTEIEHO HEOOXOIUMO BBITIOJHUTH TPEOOBAHMUS
TpeOOBaHMS Ha YOBJICTBOPUTEIHHO JJIOTUYECKON YaCTH
FR2.2.

Ha omenxy Xopo1io HeoO0X0IUMO BBITIOJIHUTH TPEOOBAHHMS:
TpeOOBaHMSI HA XOPOIIIO JJOTUIECKOHN YacTh
TpeOOBaHMS Ha YJOBJIETBOPUTEIHLHO UMIIEPATUBHON YacTH
w FR2.3. umu FR2.4.

Ha onienky OTiM4HO HEOOXOUMO BBIMIOIHUTEH TPEOOBAHUS:
TpeOOBaHMS HA OTJIIMYHO JIOTHYECKOM YacTu

TpeOOBaHUS HA yA0BIETBOPUTEIILHO UMIIEPATUBHON YacTH
FR2.3.
FR3.4.

DOYHKINOHAJIBHAA YaCTh

Ha onienky + He0OX01MMO BBIIOJHUTH TPEOOBAHMUS:
TpeOOBaHMs Ha + UMIIEPATUBHOM YacTH
FR3.1.

Ha onieHky Y 10BJIETBOPUTEIIBHO HEOOXOIUMO BBIMOJHUTH TPEOOBAHMUS:
TpeOOBaHUs HA yI0BIETBOPUTEILHO UMIIEPATUBHON YacTH
FR3.2.

Ha ouenky Xopoio Heo0X0IMMO BBIIIOJIHUTE TPEOOBAHMUSL:
TpeOOBaHUS Ha XOPOILIO UMIIEPATUBHON YacTH
TpeOOBaHUS Ha yAOBIETBOPUTENILHO (PYHKIIMOHAIBHON YacTH
w FR3.3. unu FR3.4.

Ha onienky OTiIM4HO HEOOXOIUMO BBINOJHUTH TPEOOBAHNUS:
TpeOOBaHMS HA OTIMYHO UMIIEPATUBHOMN YacTu

TpeOOBaHMs Ha YJOBJIETBOPUTEIHHO (PYHKIIMOHAIBHON YacTH
FR3.3.
FR3.4.

HNHTerpaunoHHas 4acTb
Ha oueHky + HE0OXOAMMO BBITIOJTHUTD

TpeOOoBaHMs HA + JIOTUUECKOW, UMITEPATUBHON M QYHKIIMOHATBHONU YaCTH
FR4.1

Ha omenky Y noBneTBOpUTEIbHO HEOOXOIUMO BHITIOJHUTD
TpeOOBaHMsSI Ha YJOBJICTBOPUTEIHHO JIOTUYECKOW, WMIIEPATUBHON

(GyHKIHMOHATBHOM YacTu
FR4.2

N

Ha onienky Y 10BJI€TBOPUTEIBHO HEOOXOIUMO BBIMIOJHUTD



TpeOOBaHMs HA + UHTETPAIMOHHON YacTH
FR4.5

Ha omerkxy Xopo1ro Heo0X0IUMO BITIOTHUTH
TpeOOBaHUS HA XOPOIIO JIOTMYECKOM, MMIEPAaTUBHON M (YHKIIMOHAIHHOU

qacTH
FR4.3 nnn FR4.4.

NI

Ha onenky Xopor1iio HeoO0X0AMMO BBITIOJIHUTh

TpeOOBaHMs HA yI0BIETBOPUTEIILHO MHTEIPALlMOHHON 4acTH
FR4.5

Ha onenky OTIMYHO HEOOXOIUMO BBITTOJIHUTD

TpeOOBaHUs Ha OTIMYHO JIOTUYECKOM, MMIEPATUBHOW M (DYHKIIMOHAIBHON
4acTH

FR4.3

FR4.4

N
Ha onenky OTiIMYHO HEOOXOIUMO BBITTOJIHUTD

TpeOOBaHMs Ha XOPOILIO UHTErPAllMOHHOMN YacTH
FR4.5

TpeOoBanus Kk J0KJIaTy
Bpewms Ha noknazn 15 MuHyT.
Bo Bpems qokinana oTo0pa3uTh — rUT C UCTOPUEH BBITIOJTHEHUS,
npoJaeMoHCcTpupoBaTh padoty 110, mpoaeMOHCTPUPOBATH pEATU3aALUI0 KAaXI0T0 U3
TpeOOBAHMIA.
[Ipucnate nepea BEICTYIUICHUEM CChUIKU Ha BCE CEPBUCHI, WED MPUIIOKEHUS 1
swagger Kax10ro cepBuca.
BpeMs Ha BOIIPOCHI K TOKJIAAy — 5 MUHYT.



Jocuueckas uzpa.

Henb3s — kpecTrku HOJIMKH 3 Ha 3.

FR1.1. TToarororneno mpunoxkenue Prolog, BeI3biBacMOe W3 TepMHHAA
Prolog, mo3Bossitoriee Urpath B UTPy ¢ KOMITBIOTEPOM.

FR1.2. MoaudunupoBaTh NOPUIIOKEHHUE, PEATU30BAB  BO3MOKHOCTH
YCTaHOBUTH 2 YPOBHSI CIIOKHOCTH.

FR1.3. [Ipoxymats u moctpouts http cepsuc:

- BBITIOJTHSIOIIUN JeHCTBUE — cAeiall X0

- IPOBEPSIOIINI CUTYAINIO Ha MOOETy UTPOKa WK 00Ta.

FR1.4. MoaudumupoBaTh cepBUC, peaarn30BaB BO3MOKHOCTh YCTAHOBUTD 2
YPOBHSI CIIO)KHOCTH.

FR1.5. MoaudumupoBarh cepBHC, peain30BaB BO3MOKHOCTh YCTAHOBUTH 4
YPOBHSI CIIOKHOCTH.

FR1.6. Monudumupyiite cepBuc, mpujiymMaB CBOIO COOCTBEHHYIO (uuy B
BEJICHUU UTPBI OOTOM.

FR1.7. Mogudunupyiite cepBuc, IpuyMaB Criocod ONMpeesieHus TOro, KTO
OJIvKe K 1o0Oe e Mo TeKyIIeMY COCTOSIHUIO UTPBI.

FR2.1. [Toctpouts BJl, conepxaiiyto nHPOpMaIIUIO O MOJIH30BATENSIX U UX
ceaHcaxX UTPhl, B YaCTHOCTH — TIOOEIBI, TOPAKCHHS,

FR2.2. Moaudumuposars bJl, coxpanuB wuHpopmanuo 00 YpPOBHIX
CJIOKHOCTH HTPBI, 00s13aTenpHO mmocie FR1.2.

FR2.3. Tloctpouts Rest cepBuc java Spring, mo3BOJIAIOMINN J00aBIATH
MOJIB30BaTENCH, MH(POPMAIIMIO O CeaHCaX WIPhI, BKJIIOYAsS — JAaTy BPEMS WIPHI,
no0OeIbl, TOpaXEHUs, TEKYIIUHA CEaHC WUTPHI, MOJy4aTh TEKYIIMH CEaHC HWIPHI,
obs3arenbHO nocie FR1.3.

FR2.4. MoaudutnupoBats cepBuc u b/, 100aBUB BO3MOXHOCTh COXPaHSTh
uHdopmaIuio 006 ypoBHE CIIOKHOCTH, 00s3aTenbHO nocie FR1.4 nnu FR1.5.

FR2.5. Moaudumuposarts cepBuc u bJI, 106aBUB BO3MOKHOCTh COXPaAHSTh U
noJiy4aTh HH(GOPMAIIUIO 00 HECKOJIBKUX CEAaHCAX UTPhI OJHUM IOJIH30BATEIIEM.

FR2.6. Moaudumnupoars cepBuc u b/, peannzoBas puuy u3 2.6.

FR2.7. MomudumupoBars cepBuc u bJl, m06aBUB BO3MOKHOCTh
MIPEIBAPUTEILHOTO 3aBEPIICHHS] UTPHl W COXpaHCHHUS HHPoOpMamuu 00 3TOM,
o0s3aTenbHO nocne FR1.7.

FR3.1. IToctpouts aBa coAepKaTesIbHBIX UMEIOIIUX CMBICH 3anpoca K b/[ u3
FR2.1 na s3sike Kotlin ¢ uconb3oBanrem ¢pyHKIIMOHATLHOTO HHTEp(Erica 0 padoTe
MOJIB30BATENIEN C UTPOH, TOJBKO Mociie peanuzoBaHHo b/ u3 2.1.

FR3.2. Tloctpouth rest cepBuc C wucnoib3oBanueM Kotlin  spring,
MO3BOJISIONININ BBITIOJHATH MIOCTPOCHHBIX paHee JBa 3ampoca.

FR3.3. IlocTpouTh JBa MNONOJTHUTEIBHBIX HETPUBHAIIBHBIX 3alpoca u3
peain30BaHHOTO (PyHKIMOHaNa 2.4 —2.7.

FR3.4. ITocTpouTh HONOTHUTEIBHBIN CI0KHBIA 3alpOC U3 PEATU30BAHHOIO
dbynkuuonana 2.4 — 2.7.

FR4.1. IToctpouts Java swing desktop npunoskenue, peaausyroiiee urpy, ¢
uCroyib30BaHueM (yHKnuoHana, BemoiaHeHHoro B FR1.1, FR2.1, FR3.1.



OOs3aTenpbHa aBTOpU3AIMS TOJB30BATENSl U COXpaHEHHE Bcel uHGpOpMaluu o
ceaHce Urpel. BaxHo, mobas cobupaemas U oToOpakaeMasi CTaTUCTUKA JIOJDKHA
ObITh pe3yiapTaTaMu Bammx 3ampocoB u3 FR3.1, 3ampocsl — oTAENbHO,
oToOpakaemasi CTAaTUCTHKA — OTJIEIbHO — TaKasi CUTYyallus 3arperieHa.

FR4.2. IToctpouts Java swing desktop mpuioxeHwue, peaau3yroliee urpy, ¢
UCIOJIb30BaHMEM (yHKIHMOHAna, BemoiaHeHHoro B FR1.2, FR2.2, FR3.1.
OOs13aTenibHa aBTOpH3AIMS TOJIb30BATENs] U COXpaHEHHE Bcel mHpoOpManuu o
ceaHce Urpel. BaxkHo, mo0as cobupaeMas U oToOpaskaemasi CTaTUCTUKA JTOJKHA
ObITh pe3yibTaTaMu Balmmx 3amnpocoB u3 FR3.1, 3ampocsl — OTAENBHO,
OoTOOpakaeMasl CTaTUCTHUKA — OT/IEJIbHO — TaKasi CUTYallusl 3alpelleHa.

FR4.3. Tloctpouth Web mpuiaoxeHHe, peaqusymlnee UIrpy B C
ucnois3oBanueM http cepsucoB m3 FR1.3, FR2.3, FR3.2. OO0s3arenbHa
aBTOpU3AIUs TOJIb30BATENSI M COXpAaHEHHE BCell MHGOpMAIMK O CEaHCE UTPHI,
COXpaHEHHUE U MPOJOJDKEHHE UTPHI MoJIb3oBaTeneM. Baxuno, mobas cobupaemas u
oToOpakaemasi CTAaTUCTHKA TOJDKHA OBITh pe3yJIbTaTaMu BallluX 3ampocoB u3 FR3.2,
3alpochl — OTAEIBHO, OTOOpakaeMasi CTaTUCTUKA — OTIENBHO — TaKas CUTyalus
3alpenieHa.

FR4.4. MoaudunupoBate WeD mnpuiIokeHHE, pealu30BaB ypPOBHH
ciiokHOCTH, 00s13aTenbHo BMecTe (FR1.4 mu FR1.5) u (FR2.4).

FR4.5. MoaudumupoBate Web mpuoxkeHue, peaan3oBaB BO3MOXKHOCTB
BEJICHUS HECKOJILKHUX UTp, 00s13aTebHO BMecTe ¢ FR2.5

FR4.6. MonaudunupoBare Web npuioxeHue, peaqn3oBaB CBOIO (uuy,
obsi3arenbHO BMecTe ¢ FR1.6 u FR2.6.

FR4.7. Moaudunupoars Web mnpuioxkeHue, peaan3oBaB BO3MOKHOCTb
MPEeIBAPUTEIILHOTO 3aBEPILICHUS UTPHI, 00s13aTesibHO BMecTe ¢ FR1.7 u FR2.7.

FR4.8. OTobpa3uth pe3ynbraThl 3.3 B Web mpunoxeHuy.

FR4.9. OTo6pasuts pesynbraThl 3.4 B Web mpunoxeHun.

TpeOoBaHus K BEACHHUIO TPOEKTA.

Bce cepBuChl JOKHBI OBITH MOAHATHI HA pecypcax Jiaboparopun Kyol'V.

Bce usmeHeHusi coxpaHSIOTCS TOJBKO Ha rutTiade yadopatopun Kyol'VY.
Peanuzanust 11060r0 TpeGoBaHMS — O0IbIIE OJHOTO KOMMUTA. Y 0000 y4acTHUKA
KOMaH 16l — 0OJIbIlIe 0JJHOrO KoMMHuTa. Ha http cepBuCHI pomnucanbl aBTOTECThI U
MIPOBENICHBl ABTOTECThI, COXPAaHEHbI OTUETHI. Ha KaXKIplii cepBUC MOATOTOBIICH
swagger u oCcTyIeH Ha pecypcax jadoparopun Kyol'V.

Jlornyeckast 4acrTb

Ha omenky + HE00X0IMMO BBITIOIHUTH TPEOOBAHUS
FR1.1.

Ha onienky Y 10BneTBOpUTEIbHO HEOOXOIUMO BBIMIOJHUTH TPEOOBAHUS:
FR1.2. wm FR1.3

Ha onenky Xopo1iio Heo0X0AMMO BBITIOJIHUTE TPEOOBAHUS:
FR1.3
FR1.4 umu FR1.6 umu FR1.7



Ha ouenky OTIMYHO HEOOXOMMO BBIIOTHUTH TPEOOBAHUS:
FR1.3
FR1.5

Nmn
Ha onerxy OTiMmaHO HEOOXOUMO BBHITIOTHUTE TPEOOBAHNS:
FR1.3
FR1.4
FR1.6
WIH
FR1.3
FR1.4
FR1.7
1503071
FR1.3
FR1.6
FR1.7

I/IMHepaTl/IBHaﬂ 4acTb
Ha OLCHKY + HGO6XOI[I/IMO BBIIIOJIHHUTD Tpe6OBaHI/IHI

FR1.1
FR2.1.

Ha omienky Y 1oBneTBOpUTENIHHO HEOOXOIUMO BBITIOJHUTH TPEOOBAHUS:
FR2.2.

WIH

Ha onieHky Y 10BJIETBOPUTEIBHO HEOOXOIUMO BBIMOJHUTH TPEOOBAHMUS:
FR2.3.

Ha onienky Xopo1io HeoO0X0AMMO BBITIOJIHUTh TPEOOBAHUS:
FR2.3
FR2.4 wnu FR2.5 wmu FR2.6 unun FR2.7

Ha OLOCHKY OTJIMYHO HGO6XOI[HMO BBIITOJIHHUTD

FR2.3
JIroOb1e nBa u3 TpedboBanuii FR2.4 nim FR2.5 nim FR2.6 mim FR2.7

DOYHKINOHAJIBHAA YaCTh

Ha omenky + HE00X0IMMO BBITIOJHUTH TPEOOBAHUS
FR3.1.

Ha onieHky Y 10BJIETBOPUTEIIBHO HEOOXOIMMO BBIMOJHUTH TPEOOBAHMUS:
TpeOOBaHUS Ha YJIOBJIECTBOPUTEIHLHO UMIIEPATUBHON YaCcCTH
FR3.2.

Ha onenky Xopo1iio He00X0AMMO BBITIOJIHUTH TPEOOBAHUS:
TpeOOBaHUSI HA XOPOIIIO UMIIEPATUBHON YacCTH



TpeOOBaHUS HA YAOBIETBOPUTEIBHO (PYHKIIMOHATIBHON 4aCcTH
FR3.3.

Ha ouenky OTIM4YHO HEOOXOJMMO BBIIOTHUTH TPEOOBAHUS:
TpeOOBaHUS Ha OTIMYHO UMIIEPATUBHOMN YacTH
TpeOOBaHUS Ha XOPOIIO (PYHKIIMOHAIBHON YacTH
FR3.4.

NuTerpanuoHHas 4acrb

Ha orieHky + He0OX0IUMO BBITIOTHUTD
TpeOOBaHUS Ha + JOTUYECKOM, UMIIEPATUBHON U (PYHKITMOHAJILHON YacTH
FR4.1

Ha ornienky Y noBneTBOpUTENIHHO HEOOXOIUMO BBITIOJIHUTD
TpeOOBaHUsI Ha YIOBJIETBOPUTEIIHHO JIOTUUECKOM, UMITEPATUBHOM YacTH,

TpeboBaHus Ha + (QYHKIUOHAIBHOW YacTH
FR4.2

N

Ha onieHky Y 10BJI€TBOPUTEIHBHO HEOOXOAUMO BBIMIOJIHUTD
FR4.3

Ha ontenky Xopor1io HeoOX0AMMO BBITIOJIHUTh
FR4.3
FR4.8
FR4.4 nnu FR4.5 i FR4.6 umn FR4.7

Ha onenky OTIMYHO HEOOXOIUMO BBITIOJIHUTD
FR4.3
FR4.8
FR4.9
JIroOwie nBa u3 TpedoBanuii FR2.4 wmm FR2.5 nim FR2.6 unu FR2.7

TpeOoBanus Kk J0KJIaTy
Bpewms Ha goknazg 15 MuHyT.
Bo Bpems noknana oToOpa3uTh — TUT C UCTOPUEH BBITIOJTHCHHUSI,
npoaeMoHCcTpupoBaTh padboty [10, npoaeMOHCTpUPOBATh pean3alnio KaxKI0To U3
TpeOOBAHMIA.
[Tpucnath nepea BHICTYIUICHHEM CChIJIKM Ha BCE CEPBUCHI, WED MPHITOKEHUS U
swagger Kax10ro cepBuca.
BpeMs Ha BOIIPOCH! K TOKIAny — 5 MUHYT.



BT

TpeboBanus k b/I.

FR2.1. IloaroroButrs BJ] u3 3-4 tabmun B 3H® Ha no0yro MpeaMeTHYIO
00J1acTh, 3aMI0JTHEHO MUHUMY 110 20 3amuceli B KA)KI[Oﬁ TaOJINLIE.

FR1.1. PeanuzoBats prolog b1, nyomaupyromiyto BJ] u3 FR1.1.

FR2.2. IToctpouts java spring REST cepsuc, peanmsyromuii CRUD st
KKI0UM 13 TabJIuII.

FR1.2. IToctpouTs http prolog cepsuc, peanusyronmii CRUD ms kaxmoit u3
Ta0wmII.

FR3.1. IlocTpouth CIOXHBIA 3alpoC C HKCIOIb30BAHUEM BCEX TAOIUIL C
npuMeHeHneM (YHKIIMOHATBHOTO HHTepdeiica Kotlin.

FR3.2. IToctpouTs Kotlin spring REST cepBuc, peanu3yromiumii 3TOT 3ampoc.

FR4.1. IToctpouTts java swing mpunoxenue peanusyroniee CRUD nHa 2.1 u
1.1, ¢ BO3MOXXHOCTBIO BBIOOpA, rae padborarh, B B/l wim nposore, u oTo0pa3uTh
pe3ynbTarthl 3.1.

FR4.2. IToctpouts Web npunoxkenue peanusyroniee CRUD va 2.2 u 1.2, ¢
BO3MOXKHOCTBIO BbIOOpa, rae pabortath, B bJl wiu mposore, u oToOpa3uTh
pe3ynbTarthl 3.2.

FR4.3. MoaudunupoBats WeD MmpuiioKeHHEe U CEPBHUCHI TakK, 4TOOBI ObLIA
BO3MOXHOCTh CHHXpOoHM3anuu u3 prolog B b/I.

FR4.4. MoaudunupoBats Web MpuiioKeHHE U CEPBHCHI TakK, 4TOOBI ObLIA
BO3MOXKHOCTh CHHXpoHu3anuu u3 b1 B prolog.

FR3.3. Momudumuposare Kotlin spring REST cepsuc: IToctpouts 2 momn
3arpoca C HWCMOJIb30BaHWEM BCeX TaONHUI] ¢ MpUMEHEHUEM (PYHKIIMOHAIBHOTO
untepdeiica kotlin.

FR3.4. Momudurmposars Kotlin spring REST cepsuc: IToctpouts 2 mom
3ampoca ¢ WMCIOJIb30BaHWEM BCEX TaOJUI[ C MpUMEHEHHWEM (YHKIIMOHAJIBLHOTO
untepdeiica kotlin.

FR4.6. OToOpa3uth pe3ynbraThl 3.3 B Web mpunoxeHun.

FR4.7. OTobpa3uth pe3ynbraThl 3.4 B Web mpunoxeHun.

TpeOoBaHus K BEACHHUIO TPOEKTA.

Bce cepBuChl JOMKHBI OBITH MOAHATHI HA pecypcax Jiaboparopun Kyol'V.

Bce u3meHeHust cOxXpaHSIOTCS TOJIbKO Ha TuTiadbe yadopatopun KyoI'VY.
Peanuzanust 1106010 TpeGoBaHMS — O0JIBIIE OJHOTO KOMMUTA. Y JH000T0 y4acTHUKA
KOMaH 16l — 00JIbIlIe 0JHOr0 KoMMuTa. Ha http cepBuChI mporucanbl aBTOTECThI U
MPOBEJCHBI ABTOTECThI, COXPAHEHbI OTYETHI. Ha KaXIpld CEpBUC IOATOTOBJIEH
swagger u 1ocTyIeH Ha pecypcax Jadoparopun KyoIl'V.

Jlornueckasi yactb

Ha omenky + HE0OX0IMMO BBHITIOJHUTH TPEOOBAHUS
FR1.1.

Ha omenky Y noBneTBOpUTEIbHO HEOOXOIUMO BBITIOJHUTH TPEOOBAHUS:
FR1.2.



Ha omenky Xopo1io HeoO0X0IUMO BBITIOJIHUTH TPEOOBAHHMS:
FR4.3 wnu FR4.4

Ha onenky OTiIM4HO HEOOXOIUMO BBIMOJIHUTH TPEOOBAHMS:
FR4.3
FR4.4

HNmnepaTuBHast 4acTh
Ha orenky + HE0OX0JIMMO BBITIOJHUTH TPEOOBAHUS
FR2.1.
Ha onenky Y 10BneTBOpUTENIHHO HEOOXOIUMO BBITIOJHUTH TPEOOBAHUS:
FR2.2.
Ha onenky Xopo1io He00X0AUMO BBITIOJIHUTH TPEOOBAHUS:
FR4.3 unu FR4.4

Ha onenky OTiIM4HO HEOOXOIUMO BBIIOJHUTH TPEOOBAHUS:
FR4.3
FR4.4

@OyHKIHOHAJBHAS YaCTh
Ha ouenky + HE0OXOAMMO BBINOJIHUTH TPEOOBAHUS:
FR3.1.
Ha ouenky Y 10BiI€TBOPUTENHEHO HEOOXOIUMO BBIIIOJIHUTH TPEOOBAHMS:
FR3.2.
Ha onenky Xopo1io HeoOX0MMO BBITIOJTHUTE TPEOOBAHUS:
FR3.3.
Ha onienky OTiIM4HO HEOOXOIUMO BBIMOJHUTH TPEOOBAHNUS:
FR3.4.

HNHTerpaunoHHas 4acTb

Ha onieHky + He0O0X0MMO BBITIOTHUTD
FR4.1

Ha orieHky Y 1OBIIETBOPUTEIIBHO HEOOXOIMMO BBIMOJHUTH
FR4.2

Ha omenxy Xopo1io Heo0X0IMMO BITIOIHUTH
FR4.2

JIroObie nBa u3 TpedboBanuit FR4.3 wim FR4.4 viin FR4.5 wnu FR4.6

Ha onenky OTIMYHO HEOOXOIUMO BBITTOJIHUTD
FR4.2
FR4.3
FR4.4.



FR4.5.
FR4.6

TpebdoBanus K 10KIaXy
Bpems Ha noknan 15 MUHYT.
Bo Bpemst 1oknana oTo0pa3uTh — TUT C UCTOPUEH BBITTOJIHEHUS,
poJeMOHCTpUpoBatTh padoty 110, mpoaeMOHCTPUPOBATH pEATU3aLUI0 KaXI0r0 U3
TpeOOBaHUM.
[Tpucnatk nepea BHICTYIUICHUEM CChUIKM Ha BCE CEPBUCHI, WED MPUIIOKEHUS 1
swagger kaxaoro cepBuca.

Bpewmst Ha BOIIpOCHI K JOKJIaAy — 5 MUHYT

KonTpoabHas padora Ne 1
MO TUCIUTTHHE
«DYyHKIHOHAJbHOE U JIOTHYeCKOe IPOrpaMMIPOBAHUE»
HanpasJjenus 02.03.02 PUUT OKTullM
Ha Temy «IlocTpoenne npeankaroB Ha si3bike SWI-Prolog»
Bapuant Ne 1.

e OOmas crpykrypa (akToB B rnposiore. CocTaBHBIE (PaKThI.

e Ha mpumepe 4HCIIOBBIX aJITOPUTMOB OOBSICHATE CMBICIT PEKYPCHH BBEPX U PEKYypCHUU BHU3 B
IpoJiore.

e [loctpouth mnpemukar maxList(+List, Ind), ompenenstomuii MHICKC SJIEMEHTa CIIMCKa,
MMEIOIIET0 MaKCUMAaNIbHYI0 cyMMy 1udp. (Bocnonbs3oBaThCs peKypcueii BBepX UIH BHU3).

e Iloctpouts mnpeaukat comb(+List,K,-Sochet), sanuceiBaromuit B Sochet Bce BO3MOMKHBIC
couertanuss o K anementoB. (Bo3moxkna dopmynupoBka st 1000ro KOMOWHATOPHOTO
00BEKTa, pa3MEIIeHUS, IEPECTAaHOBKH, TTOJIMHOYKECTBA, C PAa3MELICHUSIMH WU 0€3).

o [TocTpouTh mpeaukaT, KOTOPBIM BBHIBOAUT Ha DKpaH BCE CIIOBAa AJMUHBI 6 Han andaBUTOM
[a,b,c,d,e,f], B koTOpBIX Tpu OYKBHI &, 1BE OYKBHI D.

e ['pad 3amaH CIIMCKOM BEPIIMH U CIUCKOM pedep, Ie Kaxaoe peOpo — CIUCOK JBYX BEPIIHH.
[a,b,c,d.e], [[a,b].[a,e],[b,c],[c,d],[d,e],[c.e].[a,c]].

3Hast, 4To TakuM o6pasom 3agan OPUEHTUPOBAHHBIN rpad, HaiiTH 5iinepoB MHKIL.
(vnu ro0ObIe 3a1a4u Ha Tpadbl U3 JIEKITHH)

Kontpoabnas pabora Ne 1
M0 AUCHMIIUHE
«DYHKIHOHAIBbHOE U JIOTHYEeCKOe MPOrPaAMMHPOBAHHE»
HanpasJenus 02.03.02 ®UNUT OKTullM
Ha Temy «IlocTpoenne npeankaroB Ha si3bike SWI-Prolog»
Bapuanr Ne 2.

1. bBexkrpexkunr. Mapkepsl. OnepaTop OTCEUECHHUS.

2. Onmmure npuHOMN paboThl co ciuckamu Yepua B Swi-prolog. [Mokaxure peanuzanun
BCTPOCHHBIX  TPEAMKATOB  pabOTBl CO  CIOUCKAMH Ha OCHOBE MEXaHH3Ma
yaudukanuu(append, reverse nth0).

3. Tlocrpouts mnpemukat fib(+N,?A), mnpoBepsromuii SBISETCS U YHCIO A YHCIOM
®ubonayun ¢ HomepoM N MM HAXOAAUIMH YKCIIO ¢ TAKUM HOMEPOM U 3aIlHCHIBAIOLINM
ero B A. (;11060# 4MCIIOBOM alrOpUTM C MPUMEHEHUEM PEKYPCUU BBEPX WUJIM BHU3).

4. Tloctpoutp npeaukar razm(+List,K,-Razm), 3anuceiBatommii B Razm Bce BO3MOXKHBIE



pasmemenust o K snemeHnToB 6e3 moBTopeHuid. [locTpouth anropuT™m Ha si3bike Java,
BBIBOJSIIIMN HA DKpPaH BCE pa3MEIICHUS 3aJaHHOrO CHucka 1o K sjmemeHToB 063
MIOBTOPEHUI — (B cily4ae, eciid 3a/iaya 3 — mpocTas, B 3a1a4e 4 BKIFOYACTCS TPeOOBaHHE
peaM3anuy OJHOM U TOM kKe 3a7a4u B UMIICPATUBHOM H JIOTUYECKOM CTHIIC).
[TocTpouTh nMpeanKar, KOTOPbI BBIBOAUT Ha YKpaH BCE CIIOBA JITTMHBI 6, B KOTOPBIX MIEPBhIC
Tpu OyKBBI J100BIE U3 [3,b,C,d,e] 6e3 moBTOPOB, OCTaIbHBIC OYKBHI [V,W,X,Y,Z] BO3MOXKHO
C MIOBTOPaMH.
I'pad 3amaH crnmMckoM BEpIIMH M CIHCKOM pedep, TIe Kakaoe pedpo — CIHUCOK IBYX
BepmuH. [a,b,c,d,e], [[a,b],[a,e].[b,c].[c,d].[d,e].[c.e].[a,c]].
3mas, uro TakuMm o6pasoM 3agzan HEOPHUEHTHMPOBAHHLIN rpad, maiitn
raMUJIbTOHOB UK. (WMJIH JIFOOBIE 3a/1a4 Ha rpadbl U3 JCKIIUHN).

KonTpoabHnast padora Ne 2
1O AUCHUIJIHHE
«DYyHKIHOHAJbHOE U JIOTHYeCKOe IPOrpaMMIPOBAHUE»
HanpasJjenus 02.03.02 PUUT OKTullM
Ha Temy «JIaMOaa ncuncieHue»
Bapuant Ne 0.

1. Jlaiite onpeneneHue peayKuun IIMO1a TEPMOB

2. Tunwmzanus o Yepuy.

3. Pe,I[yI_[I/IpOBaTL TCPM allllNIMKaTUBHBIM 1 HOPMAJIbHBIM ITOPAJIKOM

(Azuz.z(Az. zu) ) ((Az.ulzx))(Az. u(xx)))

4. TIpoBepHTH, UTO JAHHBINA TEPM SABJIAETCA KOMOMHATOPOM HEIOABUKHOM TOUKH
SI(SII(B(SI)(SII)))

5. CoctaBuTh KOMOMHATOPHI, TO3BOJISIOIINE PEATM30BATh CIEAYIONE (QYyHKIIH

[MocrponTs koMbunarop F. obaajgaonil ¢1eIyIons: CBOIICTBOM s HPON3BOIBHBIX A-TEPMOB
6. X.Y.Z:
FXYZ = F(FX)FXY)FXYZ)
KonTtpoabnas padora Ne 2
N0 AUCHHIIUHE
«DYHKIHOHATbHOE U JIOTHYECKOe MPOrPaMMHIPOBAHHE»
HanpasJjenns 02.03.02 PUUT OKTullM
Ha Temy «JIaMOaa ncuncjieHue»
Bapuant Ne 0.

7. CdopmynupyiiTe u 10KaXuTe 1eMMy o komOuHatopax I, K, S
8. Let BeIpaxkeHUs

9. I[aH TCPM, HauTH CBO60)1HBIC u CBsA3aHHBIC NEPCMCHHBIC.
((,\ w. (A x. uzx)(Ax. u.l'y))(/\ Y. 1Y)

10. PenympoBath TepM anruiMKaTHBHBIM M HOPMAJIBHBIM TTOPSIKOM
CI(SB)(SB(KI))(SB(SB(KI)))

11. IlpoBepuTh, UYTO JAHHBI TepM SBISETCS KOMOMHATOPOM HEMOJBMKHOW TOUYKHU



(Axyz.ylzyy)) (Azyz. ylzryy)) (A ryz. y(zyy))

12. Penxymmposats Tepmbl: Add 5 2; Inc 3; Dec 3; Mult 4 2; Or (and true false) (and true
true).

KonTpoabHnasi padora Ne 3
10 JMCHUILINHE
«DYyHKIHOHAJbHOE U JIOTHYecKOoe IPOrpaMMUpPOBAHUE»
HanpasJenns 02.03.02 PUUT OKTullM
Ha Temy «IlocTpoenue pekypcuBHBIX QYHKIUI U PYHKIMA BHICIIMX MOPSATKOB)

Bapuant Ne 0.
13.  OObscHuTE CMBICT TepMUHA (PYHKLIUH BBHICIINX MOPSAKOB. IIpuBeanTe nmpumepsi.
14, AccoumaruBHble MaccuBbl. CO3aHNS M IPUHINIBI paOOTHI.

15. Peanu3oBath (yHKIHIO, BBIYUCISIOIIYIO KOJIMYECTBO JETUTENEH Yncia N ¢ MOMOIIbIO
PEKYpCHUH BBEPX MM BHUX

16. IocTpouTs (HyHKIHIO, KOTOpasi IPUHUMAET TPU apryMeHTa

- CIIUCOK

- mpeaukar p : int -> bool

- ¢pyukomio f:int -> int

W Bo3Bpamiaer CIUCOK, COCTOSIIMKA W3 3HaYyeHWH f OT Tex 3JeMEeHTOB, KOTOpBIC
YIIOBJIETBOPSIIOT MPEAUKATY P.

17. Peanu3oBaTh ¢ mMoMoOIbl0 PYHKIMK U3 3ananus 4 (QyHKIHMIO, KOTOpas MPUHUMAET
CIIMCOK M BO3BpAILlaeT HOBBIM CIIMCOK, COCTOSIIMN U3 KOJMUYECTB JeIUTENeH MPOCThIX
MIOJIO’KUTEIbHBIX 3JIEMEHTOB CIIUCKA.

18. Jlns1 BBeAGHHOTO CIIMCKA TOCTPOUTH HOBBIH CIIUCOK, KOTOPBIN MOJYUYEeH U3 HAYaJIbHOTO
YHOPSAA0YMBAHUEM 10 KOJIMYECTBY BCTPEUAEMOCTH 3JIEMEHTA,

To ecrp w3 cmmcka [5,6,2,2,3,3,3,5,5,5] HeEoOXOIMMO TOJYYHTh CITHCOK
[5,5,5,5,3,3,3,2,2,6].

JIaMOma-ucuncinenue

1. OnumuTe OCHOBHBIE NMPHHIMUIBI JCKJIAPATUBHOTO ITPOTPAMMHUPOBAHUS U
€ro OTIMYUS OT MMIepaTuBHOro. ONUIINTE OCHOBHBbIE MPUHLUMBI (DYHKIMOHAIBHOTO
POTPaAMMHUPOBAHUS U BBITEKAIOIINE U3 HUX MPEUMYIIECTBA H HEJTOCTATKA

2. OnumuTe NOHATHS BbICHIasg QyHKLUSA, yucTas QyHKIMS, KappUPOBaHUE U
JIeHUBBIE BEIUUCIeHNs. ONMUIINTEe MaTeMaTHIECKHE TIPEATIONIOKEHHS, KOTOPBIE TPUBEIH K
JAsIMOJ1a NCUHCIICHUIO U 00BACHUTE (hOpMaT 3aMucH JIIMO]1a BBIPAKEHUH.

3. Haitte ompenenenne namOaa TepMa. CdhopmynupyiiTe MHOHATUS
abcTpakuuu U anmuimkanui. ONUIIMTE COTJIAIIeHUsI O BO3MOXHOCTH OIYCKaTh CKOOKH,
NpUHATBIE B JIAMOMa BeIpakeHHH. Ha mpumMepe isiMOma TEPMOB OMUIINTE TPHHITUI
KappupOBaHMs U ero paboThI.

4, JlaiiTe ompeneneHusi CBOOOIHBIX M CBSI3aHHBIX TIEPEMEHHBIX B JISIMOIa
TepMax.

5. Jaiite ompeneneHus peaykiuu JsMOma TepMoB. OMUIINTE CTpaTEruu
penyKuuu JasiM01a TEpPMOB.

6. Jlaiite moHATHS MOACTaHOBKM U mpeoOpaszoBanus. Chopmynupyiite
MOHSITHS SKBUBAJICHTHOCTH.

7. Chopmynupyiite Teopemy Yepua-Poccepa, chopmynupyiiTe U moKaKuTe
cienctus u3 reopemsl Yepua-Poccepa.

8. Chopmynupyiite u 1okaxute Jjemmy o kombunatopax I, K, S, Jlokaxure,

410 J1I000# TepM MpeCcTaBUM B BHIe KOMOMHATOPOB S K



9. [Tonsitie m BUABI KOMOMHATOPOB. Pemykius komOuHaTopoB. [IpuBenute
HpI/IMepBI, ITIOKAXKUTEC CBA3b C HHMGI[a HNCYUCIICHUCM.

10. Uucma Yepua. Omnepanms 1moc 1. ApudmMernueckue omnepanud Haj
yuciaamu Yepua + * 7, -1.

11. Bbynesbl koHcTaHThI 1 oniepartop if, Peanuzarus OyneBbIX orneparui.

12. Koprexu. Kappuposanue. x c¢Bs3b B 1sIMOa-UCUHUCICHUN.

13. KomMOuHaTop HemoaBWXKHON TOUKH. PekypcuBHBIE QyHKIIMM (HA TIPUMEPE
000 (DYHKITUN).

14, Let Beipaxkenust. Peanuzanus cnuckoB Yepua.

15. [TonHOTA N1sIMO 12 McuKcaeHUs 0 ThIOpUHTY

16. Tunuzamus no Yepuy.

17. Tunmmzanus no Kappu. [Homumopdusm B tunuszanmu no Kappu

18. ChopmynupyiiTe U TOKaXKHUTE JIEMMBl U TEOPEMY O COXPAaHEHHH THUIIOB B
tunu3auu o Kappu.

19. ChopmynupyiiTe HEAOCTATKM MaTeMaTHYECKHX MOJeNeld TUIU3alun
nsm6aa o Kappu u Uepay. ChopMyimupyiite TeOpeMy 0 CHIBHOW HOpMAaTH3aIlluu

20. [Tokaxkute cmoco0  peanu3aldyd  TUOU3AUMKA Ui TE€HEPaToOpoOB

HETIOJIBUKHON TOYKHU U PEKYPCHH.

Tumnossie GOPMyYITHPOBKH 33124

Ne 1. Man tepm, mpelcTaBlieHHbIH B BUJE aNIUIMKALMM U aOCTpaKLUM JIAMO/1a-TEPMOB.
Omnpenenuts CBOOOAHBIC M CBSI3aHHBIE MEPEMEHHBIC, MPOBECTH PEAYKIHIO C MOMOIIBIO JBYX
BO3MO>KHBIX CTPATErHil.

Ne 2. Jlan TepM, NIpeICTaBICHHBI B BUJE aNIUIMKallUM KOMOMHATOPOB, IPOBECTU
PEYKIHIO IByMsI CHOCOOAMH.

No 3. Jlan Tepm, IPOBEPUTH, SBISETCSA JTU OH KOMOMHATOPOM HETOJIBUKHON TOUKH.

Ne 4. CocrtaButh KOMOMHATOpBI, MO3BOJIAIOLIME pEalTU30BaTh yKa3zaHHbIE (YHKIHUU
(4ucnoBble UU anreOpbl JOTUKN)

Ne 5. TIpoBecTH penyKIHIO apUPMETHIECKUX U JTOTHYECKUX BBIPAKCHHM.

DyHKIHOHATBHOE [TPOrpaMMHUPOBaHUE Ha puMepe si3bika Kotlin.

3nakoMcTBO ¢ Kotlin. S3b1k. dunocodus 1 UHCTpyMEHTapuUil.

OCHOBHBIE 2JIEMEHTHI: TIepeMeHHbIe U (yHKIMU. Kitaccel u cBoicTBA.

[TpencraBienue u 06paboTKa BbIOOpA: IEPEUNCIICHUS M KOHCTPYKIMS «wheny

Urepanun: nukisl «while» u «for»

Hckmouenus B Kotlin

Coznanue xomnekuuii B Kotlin

Omnpeznenenue U BbI30B PyHKLIUH

VYnpouieHue BbI30Ba QyHKIUH

JloGaBneHre METO/0B B CTOPOHHHUE KJIACCHI: (DYHKUMH-PACIIUPEHUS U CBOWCTBa-

pacuIpeHwst

10. PaboTa ¢ KOJNIEKIUSMU: TIEPEMEHHOE YUCIIO apryMEHTOB, HH(UKCHas (popMa 3alucH
BBI30BA U MOJICP)KKA B OMOIHOTEKE

11. PaboTa co cTpoKaMH U PETyJISPHBIMU BbIPaKEHUSIMU

12. Knacchl, 00beKTHI 1 HHTEPQEICHI IOKATbHBIE (YHKIIUU W PACITHPEHHS

13. Co3nanue uepapxuii KjIaccos

14. OOGbsBIEHHE KJIACCOB C HETPUBHAIBHBIMU KOHCTPYKTOPAMH UJIM CBOMCTBAMU

15. Metopbl, creHepupOBaHHbIE KOMITWISITOPOM: KJIACCHI IAHHBIX U JIEJIETUPOBaHHE

16. JIsmOma-BeIpaskeHUS

17. CoBmecTHOE 00BSIBIIEHUE KJIACCA U SK3EMILISAPA

18. JIsmOma-BeipaskeHust OyHkmoHaTbHBINA API 1715t paboTHI ¢ KOJUTEKIIUSAMHU

CoNO~WNE



19.
20.
21.
22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42,
43.

44,
45.
46.
47.
48.
49.

50. JJoctyn x 6a3am TaHHBIX

TOBAPOB B Mara3nuHbI paﬁOHOB ropoJa. baza maHHBIX COCTOUT M3 TpéX Ta6J'II/II_[.

IlocenoBaTenpbHOCTH
Cucrema THIIOB

JIssMO1a-BeIpKCHHS C TIOJTyYaTeIISIMH
3uauenue null bazoseie THIIBI

MaccuBsl u komekuuu Ileperpyska omeparopos

OTepaTopoOB
[Teperpy3ka ornepaTopoB CpaBHEHHSI
Komnekmuu u quamna3oHbl

MynbpTuACKIapaui U QyHKITUN
Component
DYHKINUU BBICIIETO TOPsIIKa

JlenerupoBaHue CBOMCTB

OO6bsaBrienne GyHKIUI BHICIIMX TOPSIKOB

BcerpanBaembie pyHKINU

[Topsanox BeimonHeHUs PyHKIUN BBICIIUX MOPSIIKOB
O06001ICHHBIE TUITBI
[TapameTpsl 0000IIICHHBIX THIIOB
CrtupaHue 1 OBCIIECTBICHHUE [TAPAMETPOB THUIIOB
OO000LIECHHBIE TUITHI X TOATHIIEI
OObsiBIEHNE U TPUMEHEHUE aHHOTAINI
Peduekcus: nuarpocnekuus o0bexkToB Kotlin Bo Bpems BBITIOJIHEHHS
[ToHsITHE IPEIMETHO-OPHUEHTUPOBAHHOTO S3bIKA

[Teperpy3ka apudmeTHUeCKUX

BnyTpeHHue npeaAMeTHO-OpUEHTUPOBAHHBIE S3BIKH

CrpyKTypa npeaMeTHO-OPUEHTUPOBAHHBIX S3BIKOB

Cosznanue pazmerkn HTML ¢ momouisio BHyTpenHero DSL

Cosznmanue cTpykTypupoBaHHBIX API: nssmOma-BeIpakeHus ¢ moxydarensiMma B DSL

I'uOkoe BioXxkeHHe OJI0KOB C UCTIOIB30BAaHUEM COTTAIeHUs «invoke»
[IpenmeTHO-0oprueHTHpOBaHHbIE s13bIKH Kotlin Ha nmpakTuk
C6opka kona Ha Kotlin ¢ momomipio Gradle
Co6opka mpoekToB Ha Kotlin ¢ momorbio

Maven Cepuanuzanus JSON
Knuentst HTTP

1.

TunoBbie GopMyTUPOBKH 33124
B ¢daiine npuBenén ¢parment 6a3bl naHHbix «[IpoaykTel» O mocTaBkax

Tabnuna «/[BuxkeHre TOBapoB» COAEPXKUT 3alMCH O MOCTaBKaX TOBAPOB B Mara3uHbl B
TedyeHue nepBoil Aekasl uroHs 202 1., a Takke MHGOPMAIMIO 0 IPoaHHbIX ToBapax. [lone Tun
B COOTBETCTBYIOILEE
nojne Koauuecmeo ynaxkoeok, wim. 3aHeceHa HWH(pOpMAIMs O TOM, CKOJbKO YMAaKOBOK TOBapa
MOCTYIWJIO B Mara3uH UM ObLJIO MPO/IaHO B T€YEHHE JIHA. 3aT0JIOBOK TaOJIHIIBI UMEET CIIETYIOIINN

onepayuu COACPIKUT

3Hauenue [locmynnenue unu Ilpooasxca,  a

BHI.
KomnuecTtBo
ID Ilena,
[Hara | ID marasuna | Aptukyi | Tun onepanuun YIIaKOBOK,
oreparu wr pyO./miT.

ApTuKyYD

Ortnen

HanmenoBanue

En. nzm.

KonnuectBo
B YIIaKOBKE

ITocTaBimk

Tabnmuna «ToBap» coaepkKuT WHPOPMAIMI0O 00 OCHOBHBIX XapaKTEPUCTUKAX KaXIOTO
TOBapa. 3aroJIOBOK TAOJIMITBI UMEET CIASTYIOIIHNIA BHUI.




Tabmuma «Mara3zun» coAepXKUT HWHGOPMAIIUI0O O MECTOHAXOXKJICHUU Mara3uHOB.
3aroIoBOK TaOJIHIIBl UMEET CISAYIONTUI BUI.

ID mara3zuna | Paiion | Anpec

Ha pucynke npuBeneHa cxema ykazaHHOW 0a3bl TaHHbBIX.

MarazuH

r [ D
[BwxeHune ToBapoe ‘ - U ID marasmHa

v 1D onepavm [ Paiion
Nara ‘ Aapec
‘ (
J
1D marasmnHa —]
A » -—
ApTikyn Toeap
Twn onepauvm —
= v ApTrKYA
KonnuecTso ynaxkoBox
Oraen

Llena
HanmeHoBaHme

EAVHMLUE M3MEepEHNR
KonnuecTso B ynakoske

MNpoussoauTens

[IpounTaiite nadopmamuio n3 Excel ¢aitna u onpenenuTe Ha CKOJIBKO YBETHYMIOCH
KOJIMYECTBO YMAKOBOK SIUI[ AMETUYECKUX, MMEIOIIUXCS B HAaJUYUM B Mara3uHax 3apeyHoro
paiiona 3a niepuoj ¢ 1 mo 10 urons.

Jlig 3amucu KakIoW TaOJMIBI MOCTPOUTH Kiacc, BbIOpaTh KOJUICKIUIO Ui paboThl,
PEIINTH 33729y C TOMOIIBIO MPUMEHCHHSI (YHKITHOHATBHBIX HHTEP()EHCOB BCTPOCHHBIX (DYHKIIHIA
BbIOpaHHOW KOJUICKIIHU.

Ne 2. Otkporite ¢ailin 37ICKTPOHHOW TaOJUIBI, COIEPXKAMICH B KaXKIOH CTPOKE IISITh
HaTypaJlbHBIX unced. Ompenenutre KOJIUYECTBO CTPOK TaONMIIBI, B KOTOPBIX KBaJIpaT CyMMBbI
MaKCHMaJIbHOTO U MUHUMAJILHOTO YHCEN B CTPOKE OOJIbIIIE CyMMBbI KBaIpaTOB TPEX OCTABILIUXCS.

Ne 3. Iloctpouth 00OOLIECHHBIN Kiacc COPTUPOBaHHOE ABOMYHOE JepeBo. IlocTpouts
KOHCTPYKTOp  Kjacca, MpuHUMarommii coucok. Iloctpouth MeTon, BO3Bpallaromuit
OTCOPTHPOBAHHBIN cMCOK. [IoCTpoUTh MeTO/IbI, JOOABISAIOIINE IIEMEHTHI B JIEPEBO.

No 4. PeanuzoBaTh (hyHKIIHIO, KOTOpas MO TPEM CIIMCKaM COCTABJISIET CIIMCOK, COCTOSITUN
U3 KOPTEeXEH JUIMHBI 3, T/1e KaX/Iblid KopTex (ai,bi,ci) c HomepoM I momyyeH cienyromum
obpazoM:

Ai — 1 o yObIBaHHIO 3JIEMEHT TIEPBOTO CITUCKA

Bi — I mo Bo3pacTanuto cyMMbI U(p IEMEHT BTOPOTO CITUCKA

Ci - [ mo yObIBaHHIO KOJTMYECTBA ACTUTENEH JIIEMEHT TPEThEro CIucKa

Bce aneMeHThl 0AHOrO CIIUMCKA Pa3IMyHBL.

Ecnu B cniuckax B wnu C aBa sneMeHTa UMEIOT OAMHAKOBBINA KOO HUITUEHT, OOTBIINM
CUHTACTCS DJIEMEHT, OOJILIINM 110 A0COTIOTHOM BEIUYHHE.

PemmnTh nanHbIe 3a/1a4M ¢ IPUMEHEHHEM BO3MOKHOCTEH Kiacca list

Ne 5. Jlan daiin, BbIBECTH B OTACNBHBIN (aill CTPOKH, COCTOSIIIME W3 CJOB, HE
TTOBTOPSIFOIITUXCS] B UCXOJTHOM (haiie.

Jlorndeckoe nmporpaMMUpOBaHKE Ha pUMepe si3bika Swi-Prolog
1. Onummure moHsATHE U CTPYKTYpy (aktoB B si3bike I[Iposor. Pacckpoiite ocHOBHBIE
BO3MOXKHBIE THITBI, OMUINUTE TOHSATHE aTOM. PaccKakuTe MPUHIMI pabOTHl TEPMUHAIBLHON
MammHbl Swi-Prolog, 00bsicHUTE KakuM 00pa3oM MPOUCXOTUT 00pabOTKa BOIIPOCOB.
2. OnumuTe CMBICT TEePMHHA YyHH(UKANUWs, TPUBEANUTE IIOKA3aTEIbHBIC TNPUMEPHI.
OOBscHUTE, KaK 33Jal0TCs IPEAMKAThI, 4YTO TAKOE MPaBHIIa U KAaKUM 00pa30M IMPOUCXOAUT paboTa
C HAMH.



3. Ha mpumepe 4ncCIOBBIX aNrOPUTMOB OOBSCHUTE CMBICI PEKYPCHUU BBEPX U PEKYPCHH
BHU3 B TIPOJIOTE.

4. Packpoiite Ha nmpumepax mnonsthe backtracking, omepaTop OoTCEUeHHsS] U CMBICT €ro
MIPUMCHCHHUS.

5. Onumwure npuHIUI padoThl co cnuckamu Yepua B Swi-prolog. [Tokaxute peanuzanuu
BCTPOCHHBIX IMPEAUKATOB pabdOThI CO CIHCKAaMH Ha OCHOBE MexaHu3Mma yHupukauu(append,
reverse nth0).

6. OOpsicnuTe TpUHIMIT PabOTHl cO cTpokamu. [lokakure Ha TpUMEepax OCHOBHBIE
BCTPOEHHBIE MTPEIUKATHI pa0OThI CO CTPOKAMH.

7. Iokaxute, KakuM 00pa30oM MPOMCXOJUT MOCTPOSHUE CTAHAAPTHBIX KOMOMHATOPHBIX
00BEKTOB cpeacTBamMu Swi-prolog.

8. Ilokaxute OCHOBHBIC MPHUHIMIBI peaU3aluu MepeOOPHBIX aNTOpPUTMOB Ha rpadax
CpeICTBaMU MPOJIOTaA.

9. PackpoiiTe moHATHS cTaTHYecKue W nuHamuyeckue ¢axthl. [losicHuTe Ha mpHUMepax
MPUHLINI PaOOTHI C TMHAMUYECKUMU (paKTaMHu.

10. OObBsicHUTE MPUHIIMI pabOTHI IPEIUKATOB var, nonvar, atom, atomic, name, functor,
arg, repeat.

Tunosie GopMyTUPOBKH 33124

1. IlocTpouts mpenuKaT, MO3BOJSIIOIMI HOJYYUTh IOJAMHOMKECTBO HCXOAHOTO
MHOecTBa. Ha ero ocHoBe pemmTth 3ajady KOMIIOHOBKM PIOK3aKa MMHHMMajibHOro Beca. [laH
PIOK3aK ¢ 3amaHHbIM oO0bemoM V. Jlan Habop oOwekToB [[3,4], [5,6], [7,8], [4,5]], rne mepBoe
yrciao o0beM 00BeKTa, BTOpoe 4HMCIOo Bec o0bekTa. CHavajga pemuTh 3a4ady HaXOXKICHUS
IOJMHOXkECTBA 0OBEKTOB, CyMMa 00bEMOB KOTOPBIX paBHA 00beMy prok3aka. Jlanee HailTu Takoe
MOJIMHOXECTBO OOBEKTOB, CyMMa OOBEKTOB KOTOPBIX paBHA 00BEMY pIOK3aKa, a CymMMa BECOB
00BbEKTa MUHMMAaJIbHA BO3MOJKHA.

2. TlocTpouTh TpemuKaT, IMO3BOJSIONIMKA MOJYYUTh COUYETaHWE TO K DJIEeMEHTOB W3
UCXOJIHOTO crucka. [lanee mocTpouTh mpeaukaT, MO3BOJSIOMIMNA MOCTPOUTH pa3MmelleHne 0e3
MOBTOPEHM 10 m 371eMeHTOB. Ha 0CHOBE MOCTPOEHHBIX IPEIUKATOB IOCTPOUTH BCE CIIOBA JITTMHBI
10, B kotopsix 3 OykBbl a, emie ojJHa OykBa BCTpedaeTcst 3 pasa, OCTaJbHbIE OYKBBI HE
noBTopsitoTcs. B andasute 6 OykB [abedef]. PaccumTaTh KOMMYECTBO TaKMX CJIOB, IPOBEPHUTH,
COBIIAJIAET JIM KOJIMYECTBO CJIOB B UTOTOBOM (haiisie ¢ pacCUETHBIM.

3. Hammcath mpemukaT, KOTOPBIH IO 3aJaHHOMY Tpady BO3BpaIlaeT IMPOHU3BOIHHOE
MaKkCHUMajbHOE MapocoyeTaHue. MoaupuuupoBaTte MpeAMKAaT TaK, 4YTOObl OH BBISBIISLI
HauOoJIbIlIee TapoCOYeTaHHE.

4. Nan (aiin, BbIBECTM B OTAEIbHBIA (aill CTPOKH, COCTOSAIIME U3 CJOB, HeE
MOBTOPSIOLINXCS B UCXOAHOM (haiiie.

5. Homep 3797 o6nagaer WHTEpECHBIM CBOWCTBOM. bBynyunm mpocTbIM, MOXHO
HENPEPBIBHO YJAIATh HUQPHI ClIeBa HANIPAaBO U OCTABAThCS MPOCTHIMU Ha KaXkaoM atare: 3797,
797,97 u 7. AHanoruuyHO MBI MOKeM paboTaTh cripaBa HaneBo: 3797, 379, 37 u 3.

Haiigure cymmy nmpoctsix uncen, MeHbinx 1000000 koTopble MOXKHO 00pe3ath ciieBa
HaIpaBo U CIpaBa HaJIEBO.

[MPUMEYAHMUE. 2, 3, 5 u 7 HE CUATAIOTCS YyCEUYEHHBIMU ITPOCTBIMU YU CIIAMH.

4.2 Meroan4eckue MaTepHaJIbl, ONpee/siiolue NpoueAypbl ONCHUBAHUS 3HAHW,
YMeHHi, HaBBIKOB M (MJIM) ONBITA [AEATEJbHOCTH, XapPaKTePU3YKOIUMX 3TAlbI
(popMupoBanus KOMIETEHUMH



MeTonnyeckue peKOMeHAALMH, ONpeAe/siiolde TpPouelypPbl OLEHUBAHUS Ha
IK3aMeHe:

[Ipouenypa nmpoMeKyTOYHOM aTTECTALMHU MPOXOAUT B COOTBETCTBUM C I[lonoxkeHuem o
TEKYIIIeM KOHTPOJIC U MTPOMEKyTOUHOH aTTecTanuu odydaronuxcs @I'BOY BO «KyoI'Y».

Htorooii ¢opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIIETEHIMH y OOYJaromuxcs 1o
TUCIUILINHE siBJsieTcs 3a4eT. CTyAeHThI 00513aHbl ClIaTh 3a4EeT B COOTBETCTBHH C PACIHCAHUEM U
y4€OHBIM IIJIaHOM.

OOC npoMeKyTOYHOM aTTecTallid COCTOMT W3 3aJaHuid M Pe3yJbTaTOB TEKYIIEro
KOHTPOJISI.

dopma npoBeieHus 3a4eTa: MUCbMEHHO.

[IpenoaBaTemnto MpeoCTaBIIETCs MPABO 33/1aBaTh CTYACHTAM JOIOIHUTEIbHbBIE BOIPOCH
0 Bcel yueOHOU mporpaMMe AUCIUILITHHBL.

PesynbraT caaum 3aueTra 3aHOCUTCS IMPENOJaBaTeNieM B IK3aMEHALIMOHHYIO BEJOMOCTh U
3aYETHYIO KHIKKY.

OneHrBaHUE yPOBHSI OCBOCHHSI JMCUUIUIMHBI OCHOBBIBACTCS HAa KAYECTBE BBITOJHEHHS
CTYJEHTOM 3aJIJaHU} TEKYLIEro KOHTPOJIS U MPOEKTA.

Kpurtepuu onenku:

3auTeHo —

BEITIOITHEHO 60% nabopaTopHbIX padot, 60% KOHTPOIBHBIX paOOT M BBITOJIHEH MPOEKT,

wiu BoinosHeHo 60% mabopartopHbix padboT, 60% KOHTPOIBHBIX padOT U 1aH OTBET Ha

JIBa BOIIpoca B Ouiere,

wiu BoinonHeHo 100% maGopaTopHbix padot, 60% KOHTPOIBbHBIX paboT, TaH OTBET Ha

OJIMH BOTIPOC B OmIIeTe,

wiu BoinosiHeHo 60% nmaboparopubix padboT, 100% KOHTPOIBHBIX paboT, 1aH OTBET Ha

OJIMH BOTIPOC B OmIIeTe,

v BoinonHeHo 100% maGopaTopHbix pabot, 100% KOHTPOIBHBIX paboT

v BeimosHeHo 30% nabopaTopHbIX padoTt, 60% KOHTPOIBHBIX paboT, BEIOIHEH

IPOEKT, JaH OTBET Ha OJIMH BOIIPOC B Ouiere

i BeimosHeHo 60% mabopaTopHbIX padot, 30% KOHTPOIBHBIX paboT, BEITOIHEH

IPOEKT, JaH OTBET Ha OJIMH BOIIPOC B Ouiere

i BeimosHeHo 30% nmabopaTopHbIX padoT, 60% KOHTPOJIBHBIX paboT, JaH OTBET HA TPU

BOIIpoca B Ouiere

i BeimostHeHo 60% mabopaTopHbIx padot, 30% KOHTPOIBHBIX paboT, JaH OTBET HA TPU

BOIIpoca B Ouiere

i BeimosHeHo 30% nabopaTopHbIX padot, 30% KOHTPOIBHBIX paboT, BEITOIHEH

IPOEKT, JaH OTBET Ha J[Ba BOIpoca B Ouiere

WM BbINOJIHEHO 60% KOHTPOJIBHBIX pabOT, BHIIIOJIHEH IIPOEKT, 1aH OTBET Ha JIBa

BOIpoca B Ouiere

v BeimosHeHo 60% mabopaTopHBIX padoT, BEITOIHEH MPOEKT, JaH OTBET Ha J[Ba

BOIIpoca B Ouiere

M BbINoJIHEHO 30% KOHTPOJIBHBIX pabOT, BHIIOJIHEH IPOEKT, 1aH OTBET Ha TPU

BOIIpoca B Ouiere

v BeimosHeHO 30% mabopaTopHBIX padoT, BRITOIHEH MTPOEKT, JaH OTBET HAa TPH

BOIIpoca B Ouiere

He 3auTeHO —He BBINIOTHEHO HH OJTHO U3 TPeOOBaHUIT Ha OIEHKY 3aYTEHO.

Memoouueckue  pexomenoayuu,  onpeoenAruiue - nNPOUeOypvl  OUEHUBAHUS
nabopamopuvix padom:
[Iponenypa orieHUBaHUs JTAOOPATOPHBIX padOT MPOXOIUT B COOTBETCTBUU € [losoxeHnem
0 TEKYIIeM KOHTPOJIE U MPOMEXYTOUHOH arTtectanuu ooyuatonuxcs PI'BOY BO «KyoI'Y».



ITo xaxxmoit maboparopHoit pabore odopmisieTcss oTdeT. OTUYETHI CIAIOTCS HA TTPOBEPKY
PYKOBOJMTENIO B TEUYEHHE Kypca MO MEpPE HMX BBINOJIHEHUS, W 3aLIUIIAIOTCS CTyACHTaMu B
YCTaHOBJICHHOM HOPSIKE.

[Ipu 3amuTe oTUeTa CTYACHTY MOTYT OBITH 33J1aHbl BOIIPOCHI U AOMOJIHUTEIbHBIC 3aaHUs
[0 CyTH J1a0OpaTOpHOM paboOThl, B TOM YHCIE U3 CIHCKA KOHTPOJBHBIX BOMPOCOB K JaHHOMN
naboparopHoit pabdore. [Ipu HEYTOBIETBOPUTEIBHON OIICHKE 3HAHHM CTYICHTA MO0 TeME JAaHHOTO
OTYeTa, CTYJICHT BO3BPAIACTCSI K TOBTOPHOMY M3yUEHUIO COOTBETCTBYIOIIMX MaTEPHUAIIOB, I1OCIIE
YEro JIOMYCKaeTcs K MOBTOPHOM 3amure. HeyoBIEeTBOPUTEIBHO BBITIOJIHEHHBIA OTYET TAKXKE
BO3BpaIllaeTCcs Ha 10pabOTKY.

OT4er MOMKEH COJEp’KaTh 3aroJiOBOK, TeMy JabopaTopHOW paboThl, Lenb, 3aJaHHE,
WHAUBUAYAIbHYIO TEMYy, OMNHMCAHHME XOJa BBINOJIHEHUS DPAOOTHI, HEOOXOAMMBIC MPUKIIATHBIC
Marepuaibl (CXEMbl, MAaKEThl JOKYMEHTOB U T.II.), B COOTBETCTBHUM C TPEOOBAHUSIMHU K
COJIepKaHUIO0, U BBIBOJIBI IO paboTe.

OueHouHble CpencTBa Uil MHBAJIUAOB M JIMI[ C OTPAHUYECHHBIMH BO3MOKHOCTSIMH
3JI0POBBSI BEIOUPAIOTCS C YUETOM MX UHAUBHAYAIbHBIX MCUXO(U3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOJMMOCTH MHBAIUIAM | JIUIIAM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MIPEIOCTABIISCTCS TOMOIHUTENBHOE BPEeMs JUIsl TOATOTOBKH OTBETAa HA SK3aMEHE;

— IIPU MPOBEICHUH MPOIIEYPhl OIICHUBAHUS PE3yJIbTATOB 00yUYCHUS MHBAIHUIOB U JIUI C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3I0POBbSI MPEAYCMATPUBAETCSA HCIOIb30BAHHE TEXHUYECKHUX
CPEICTB, HEOOXOUMBIX UM B CBSI3H C UX HHIUBUIYATbHBIMA OCOOCHHOCTSMU;

— IIPU HEOOXOAUMOCTH JJIsi 00YHAIOIIUXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U UWHBAJIWIOB IMIpPOILEypa OICHUBAHHUS PE3yIbTaTOB OOYYCHHS 10 JUCIHILUIMHE MOXKET
MIPOBOAMTHCSA B HECKOJIBKO STAIOB.

[Ipouenypa oleHUBaHUs PE3yJIbTATOB OOYYCHHS WHBAIUIAOB U JIMI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbS MO AUCIHMILTUHE MPEAyCcMaTpUBaeT MperocTaBlieHne HHGopMauu B
dbopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX 37J0POBBS M BOCIIPHUATHS HH(pOpMAIIHH:

Jiia U1 ¢ HapyIISHUSIMU 3PEHUSL:

— B Mle4yaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B hopMe PIEKTPOHHOTO TOKYMEHTA.

Jyist vLn ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JInst i1 ¢ HapyIIeHUsIMHU ONTIOPHO-JBUTaTEIBHOTO anmnapara:

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBbITh KOHKPETHU3UPOBAH B 3aBHUCHMOCTH OT KOHTHHIEHTA
00y4aromuxcs.

4.3. MeToanyecKkue yKa3aHusl 10 OPraHU3alM1 BbIYMCIUTEIbHONH HHPPACTPYKTYPbI

1. Henp u 3a1aun

LHenb: ChopmupoBath y CTyJ€HTOB MPAKTUYECKUE HABBIKK Pa3BEPTHIBAHUS U yIIPABICHUS
COBPEMEHHOU MHPPACTPYKTYPOH IS TOJICPKKH TIOTHOTO KU3HEHHOTO ITUKIIa KOJUIEKTHBHON
pa3paboTKU MPOrPaMMHOTO 00eCTIeUeHusI.

3anmaun:

OcBouTh NPUHLIKIBI HHPpPACTPYKTYpHI Kak kozaa (1aC).

[Tomy4uTh OMBIT pabOTHI C CHCTEMAaMU KOHTEHHEPHU3AIUU M OPKECTPAIINH.

HactpowuTs pipelines HenpepbiBHOM nHTerpanuu u noctasku (CI/CD).

OpraHn3oBarth ylIajJeHHYI COBMECTHYIO pab0Ty HaJ KOJIOM C UCTob3oBaHueM Git.

ObecneunTh 6a30BbIIl MOHUTOPUHT U YIPABICHUE KOHPUTYpAIUSIMU.

2. PexomeHyemasi apXuTeKTypa HHPPACTPYKTYpHI



JI71st KaK10T0 TTPOEKTHOTO KOJUIEKTHBA (3-5 4eIOBEK) PEKOMEHYETCs pa3BEPHYTh
CJICAYIOIIYIO CXeMY:
text
[ JlokanpHBIE MAIIMHBI Pa3pabOTIUKOB |
|
| (Git push/pull)
v
[ Ynanennsrtit Git-xoctunr (GitLab / GitHub) ]
|
| (Webhook trigger)
v
[ CI/CD Cepgep (GitLab Runner / GitHub Actions) ]
|
| (Docker build/push)
v
[ Konretinepusrit peectp (Docker Hub / GitLab Registry) |
|
| (Deploy command)
v
[ IIponakmieHn-cepBep / XOCTUHT-ILIOMIA/KA |
|
\4
[ KonreitnepuzoBannoe npunoxenue (Docker Compose) |
3. TeXHOJIOrM4eCKUil CTeK U HHCTPYMEHTHI (PEKOMEHTYEMbIi)
O06s13aTenbHBI MUHUMYM:
Cucrema xonTposist Bepeuit: Git
Vnaneunsiit xoctunr Git-penoszutopuen: GitHub, GitLab wnu Bitbucket. [Ipeanourenue
— GitLab, Tak xak oH npenocrasiser BctpoeHHblt CI/CD, Issue Tracker u Container Registry B
OJTHOM TIPOAYKTE.
Konreitnepuszanus: Docker
OpxkecTpanust KOHTEHHEPOB (U1 MPOEKTOB MOBbILEHHOH croxHocTH): Docker Compose
Nudpactpyxrypa kak xox (1aC):
bazoBslit yposenb: docker-compose.yml

[TponBunyTHIi ypoBeHb: Ansible playbooks mis nennos unu Terraform st ynpasieHus
001auHO0# MHGPACTPYKTYPOH (€CIU €CTh JOCTYII K 00JIaYHBIM KpeIUuTaM).

CI/CD:

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

Pipeline momxen Bkirouars craguu: build, test, deploy.

OnuuoHanbHO (11 yIITyOJIEHHOTO U3YUYEeHHUS]):

Be6-cepBep / Reverse Proxy: Nginx (a5 pa3gauu CTaTUKUA U IPOKCUPOBAHUS 3aIIPOCOB K
MPUIIOKEHUIO).

Momnwutopunr: Prometheus + Grafana (a5 cOopa 1 BU3yanu3an METpUK), UM TOTOBBIE
oOmnaunble perienus (Datadog, New Relic — no Oecrinarabiv tapudam).

basbl nannsix: Ynpasisemas oonaunas Bl (AWS RDS, DigitalOcean Managed
Database) mn60 konteitnepuzoBanHas Bepcust (PostgreSQL/MySQL B Docker).

4. ITpakTrueckue 3aJlaHus U TAIbl BHEIPEHUS
Oran 1: basosas HacTpoiika penozuropus u CI/CD

Coznare rpyniy/opraHu3aiiio Ha BEIOpaHHOM Git-XOCTHHTE.
Co3znate TPOEKT, HACTPOUTH JOCTYII JUTsl BCEX YJICHOB KOMAH/IBI.



Hacrpowuts .gitignore, README.md, LICENSE.

Cosnatp 6a3o0Bb1it Dockerfile nst npunnoxkenus.

Hanucare npocteitmmii .gitlab-ci.yml (nmu ananor ans GitHub Actions), koTopblid
BeInouHseT cOopKy Docker-obpa3za u 3amyck unit-TecToB.

Oran 2: KoHrteliHepu3anus 1 OpKeCTpaLus

Omnpenenuthb Bece cepBuchl puinoxkenus (frontend, backend, BJI, ko).
Cosnatp docker-compose.yml 1715t 10KaabHOM pa3paOOTKU U VTSt TPOJIAKIICHA.
Hactpouts niepeMeHHbIC OKPYKEHHS IS YIIPABICHHUS KOHQUTYpaIUei.

Ortan 3: HacTpoiika aBTOMaTH4eCKOro JEII0s

3aperucTpupoBaTh/HACTPOUTH cepBep MIst neruios (pekomenayercss VPS ot DigitalOcean,
VK Cloud, Selectel u ap. ¢ momecssgHOM orIaTom).

Hactpouts B CI/CD pipeline aBTomMarn4eckuii Jemion Ha cepBep MpH MyIle B BETKY
main/master.

Crnoco6: Ucnonb3oBanue Docker Compose Ha ynaneHHOM cepBepe yepe3 ssh.

AnpTepHaTUBHBIN crtoco0: Pa3zBepreiBanue yepe3 Ansible-tuieitOyk, 3amyckaeMblil U3
CI/CD.

Oran 4: MOHUTOPUHT U JOKYMEHTALIUS

HacTtpouTts iorupoBanue mpuioKeHus.

(OnmumonanbHo) Pa3BepHyTh cTek Mmornutopunra (Prometheus+Grafana) mist coopa
6a3oBbix MeTpuk (CPU, RAM, Harpy3ka cetn).

3aI0KyMEHTHPOBATh BCIO HHPPACTPYKTYPY: CXEMY, HHCTPYKIMH 0 Pa3BEPTHIBAHHIO,
onmcanue pipeline.

5. Kpurtepuu onieHKH HH(GPACTPYKTYPHOH COCTABIAIOLIEH TPOEKTa
Wudpactpykrypa gBiIseTCs HEOTHEMIEMOI YacThIO MPOEKTHOM pabOThI U OLIEHUBAETCS B
paMKax oOIIEero KpUTEPHs 10 MPOEKTY.

Ha «3auteHo» HeoOXonnumo:

Paborocnocobnocts: [Ipunoxkenue nomxHo 66Tk focTynHo o URL (unu Ha
IPOBEPOYHOM CEpBEPE) MOCIIe aBTOMAaTUYECKOTO JIETIIION.

Konreitnepuzanms: [IpunoxkeHnue u Bce ero 3aBUCHMOCTH JIOJKHBI OBITh YITAKOBAHEI B
Docker-koHTeltHEpHI.

CI/CD: Hacrpoen aBromaTnueckuii pipeline, KOTOpbIi TPOXOJUT KaK MUHUMYM CTaJIUU
build u test. B Git-peno3utopun BuaHa HCTOPHS 3arlycKoB pipeline.

Hoxymentanusi: B README.md npucyTcTByIOT YeTKHE HHCTPYKIUH 110 3aIyCKY
IPOEKTa JIOKaJIbHO M OMHMCAaHUE MpoLecca JeIuIos.

Pabora B komane: Bxitag B HHPACTPYKTYPHYIO YacTh PacIpeneieH MeXy WICHaMH
KOMaH/ 16l (BUIHO 11O UCTOPUU KOMMHTOB).

4.4. MeTtoanyeckune yKasaHuA no opraHusaumm nabopatopHbix pabot

1. lens u 3agauun

Hens: ChopmupoBarh y CTyAC€HTOB YCTONUMBbBIE MPAKTUYECKHE HABBIKU paOOTHI B
pacmpeeieHHOW KOMaHe pa3paboTIUKOB ¢ UCIIOIBF30BAHUEM COBPEMEHHOTO HHCTPYMEHTAPHUS
1 METOJIOJIOTHH.

3anauu:

OCBOUTD KU3HEHHBIN LIUKJI KOJJIEKTUBHOM pa3pabOTKU OT MJIAHUPOBAHUS /10 MIOCTaBKU
0.

CdopmMupoBaTh KOMIIETEHIIMH PA0OTHI C CUCTEMaMU KOHTPOJIS BEPCHA.



[IpnobpecTy ONBIT HACTPOMKHU MTPOIIECCOB HENIPEPHIBHOM UHTETPAIIMHU M TIOCTABKH.
OtpaboTats mpoLeayphl KOA-PEBBIO U COBMECTHOM pa3pabOTKH.
3aKkpenuTh HaBbIKA KOHTEHHEPU3ALUH MPUIIOKECHUM.

2. ®opmat npoBeneHus padoT

[TeproauaHOCTH: 6 TA0OPATOPHBIX padOT B TEUCHUE CEMeCTpa

®opwmat: BrinosiHeHue B komanax mo 3-4 yejaoBeka

Cnaua: 3amuTa KaxJ0i pabOThI C IEMOHCTpAIMel pe3ybTara

Benenwne: O0muii peno3uTopuii KOMaHabl C UCTOPUEH BBITIOJIHEHHS BceX JIP

3. CtpykTypa U cojepkaHue 1abopaTopHbIX padoT

JlaboparopHas pabdota 1: «Opranuzamus pabodero nporecca KOMaHIbD»

Lenb: HactpouTs nHpacTpyKTypy U KOJUICKTHBHON paObOTHl M OCBOUTH 0a30BbIE
workflow Git.

3amaun:

Cosznath opranusanuto/rpymmy Ha GitHub/GitLab

Hactpouts SSH-KIt0uM 1151 BCEX YYaCTHUKOB

Cosnate npoekt ¢ README, .gitignore, LICENSE

Ortpaborare Git Flow: fork — clone — feature branch — commit — push — Pull
Request

HactpowuTs Issues u Projects mst Tpekunra 3aga4q

Pesynbrat: Peno3utopuii ¢ HACTPOEHHBIM JOCTYIIOM JJISl BCEX YWICHOB KOMaH/BbI,
MuHUMYM 3 merged PR oT pa3HbIX y4aCTHUKOB.

JlaboparopHas pabota 2: «[IpoekTrpoBaHue 1 HAYaIO Pa3pabOTKM»

Ienb: CripoeKTUpOBaTh apXUTEKTYpPy NMPUIOKEHHUS U HayaTh pa3paboTKy IO
METOAOJIOTUU Scrum.

3anaum:

[IpoBectu muianupoBaHue CupuHTa (2 HEAEN)

Pa3paloTtare TEXHHUUECKOE 3aJ]aHNE U APXUTEKTYPHYIO CXEMY

CoznaTh milestone u pacnpenenuTh 3aJa4d MEX1y YYaCTHUKaMU

PeannzoBaTh 0a30BYI0 CTPYKTYPY NPHIIOKEHUS

[TpoBecTr KOA-PEBBIO BCEX M3MEHEHHIA

Pesynbrat: T3 B wiki, 3anonHenHsli backlog, paboTtaroras 3aroroBka nNpuiI0KEHHsL.

JIaboparopHas pabdota 3: «Hactpoiika CI/CD naiinnaiina

Hens: HactpouTh aBTOMaTHYeCKyI0 COOPKY U TECTUPOBAHHUE MPOEKTA.

3agauu:

Hanucats Dockerfile nns npunosxxenus

Hacrpouts Cl-naiinaiin s aBTOMaTHYECKOIO 3aIlyCcKa TECTOB

Jlo6GaBuTh cratnueckuit ananus koja (linters)

Hactpouts coopky Docker-o6pa3oB

Jlo6aBuTh Oelimxu cratyca coopku B README

Pesynbrat: Pabounit Cl-naiinnaiin, npoxoasmuii Bce craanu, Docker-o0pa3 B registry.

JIaGopartopHas pabota 4: «BHeapeHne MpakTUK KOA-PEBBHIO»

ens: OTpaboTaTh MPOIECCH MPOBEPKHU KOJIA M YIIPABICHUS KAYECTBOM.
3agaun:

Hactpouts protected branches

Cosnate checklist g koa-peBbio

PeanuzoBats feature ¢ 00s3aTeIbHBIM PEBBIO 2 YUACTHUKOB



Hactpowuts template nmst Pull Request
Buenputs TpeboBaHue ycnemHon coopku it mepxa PR

Pesynbrat: IIporiecc Koa-peBbio TOKYMEHTaIbHO 0(hOpMIIeH U OTpabOTaH Ha IMPAKTUKE.

JIaGoparopnas pabota 5: «Hactpolika oOKpy>KeHUI 1 AETI0s

[lenb: HacTpouTh MHOTOCTYIEHYATHIN JETIIION TPUIIOKEHUS.

3anaumn:

Coznate docker-compose.yml 151 pazpa®oTku U MpoIaKIIeHa
Hactpouts CD-naiiruiaiin aist geriost Ha staging-cepBep

PeanuzoBarts nerioit mo teram Ha production-cepsep

Hacrpouts murpanuu b/l npu gemoe

Jlo6aBuThk health-check ns konTeliHepoB

Pesynbrar: [IpunokeHrne aBTOMaTHYECKHU JACTUIONTCS Ha JIBA OKPYKEHUSI.

JlaboparopHast pabota 6: K MOHUTOPHHT U JIOKYMCHTAIIHASD)

Ienb: HacTpouTh MOHUTOPUHT PabOThI IPHIIOKEHHS U 3aBEPIIUTh JOKYMEHTAIIHIO.
3anaun:

HactpouTs lorupoBaHue B KOHTEHHEpax

Jlo6aBuTh COOp METPUK MPUIOKEHUS

HactpouTs nambopa 1Jiss MOHUTOPHHTA

3amoxymentupoBats API (Swagger/OpenAPI)

CocTaBUTh MHCTPYKIIMIO 11O pa3BepThIBaHUIO U troubleshooting

Pesynbrat: [lonHas tokyMeHTanus IpoeKTa, padoTaromas CucTeMa MOHUTOPUHTA.

4. Kputepun olieHKH J1aDOpaTOpHbIX padboT
OO6mmue TpedoBaHUs JUTsl 3aIUTHI:
CobnrofieHue CpoKoB cliaun

Yyactre Bcex YICHOB KOMaH bl
CootBerctBue 3aganusm JIP

KauecTBo BbITIONHEHUS U OhOPMIIEHUS
Kpurepuu onenku kaxaon JIP:

Kpurepuii Bec Onucanue

eXHHYECKasl peasu- 0 OPPEKTHOCTH BBI-
T 40% K

HOJHEHus1, paboTocrnoco0-
HOCTh PENICHUS

Pabora B xOMaHe 30% Bxiag xaxxmgoro
YYaCTHHKA, UCTOPUST KOMMH-
TOB, KOJI-PEBBIO

JoxymeHnTanus 20% Onucanue penienus,
CKPHMHIIOTBI, HHCTPYKITUH
KauecTBo K012 10% Cobmronenue code

style, yucToTa peno3uTopus

IIIkxama onieHKH:
«3autreHo»: 70-100% ot MakCUMAaJILHOTO Oauia
«He 3aureno»: menee 70% oT MakcuMaIbHOro Oajuia

5. Meroanueckue peKOMeHIauu

JInst CTyIeHTOB:

Pacnpenensiite ponu B koMaHzae (TUMIH, pa3paboTYHK, TECTUPOBLIUK, DevOps)
[IpoBoaute exenneBHble creHaans (10-15 MuHyT)

Benute noapoOHy0 JOKYMEHTAIMIO BCEX MPOLIECCOB




CBoOeBpeMEHHO 00paIanTech 3a KOHCYJIbTAlUSIMHU

6. TpeboBaHM K OTYETHOCTH

Jns kaxnoi JIP koMana npenocraBiisieT:
CchUIKY Ha PETO3UTOPHUH C BBIMTOJHEHHON paboTOM
[Tyn-pexBecTbl ¢ BBIOJHEHHBIMU 3a/1a4aMu
CxpuHIIOTH paboTaroniero pyHKIHOHAIA
Kparkwuii otuer B wiki perno3utopus:

Lens paboTh

BrinosiHeHHbIE 3a1a4n

Pacrnipenenenue paboThl MEXly Y4aCTHUKAMH
[TpoGieMb! ¥ My TH UX PEHICHUS

BriBoabl

7. PekoMeH1yeMbIii HHCTPYMEHTAapHil

Xoctuar xkoxa: GitHub Education, GitLab
CI/CD: GitHub Actions, GitLab CI
Konreitnepusamusi: Docker, Docker Compose
Kommynukarus: Telegram, Discord, Mattermost
Hoxymenrarus: Wiki GitHub/GitLab, Markdown

4.5. MeToAnYeCKMe YKa3aHUA NO OpraH13aLum NPOeKTHOM AeATeIbHOCTU CTYAEHTOB

1. Lenp u 3amaun

Ienb: MHTErpHpOBaTh MOJYyYEHHBIC B XOJC JaO0OPATOPHBIX PabOT 3HAHUS W HABBIKH B
paMKax peajqu3alii CKBO3HOTO MPOEKTa, MAaKCUMAaJIbHO MPUOIMKEHHOTO K pealbHbIM YCIOBUSAM
IIPOMBIIIIEHHON pa3pa0dOTKH.

3anauu:

CdopMupoBaTh OMBIT MOJIHOTO XKU3HEHHOTO 1uKJa pa3padotku [1O B komanae

3akpenuTh HaBBIKM IPOEKTHOTO IJIAHUPOBAHMS, YIpaBICHHUS 3aJayaMH U KOMaHJHOMN
KOMMYHUKAITIU

Pa3Buth yMeHre NpuHUMATh APXUTEKTYPHBIE U TEXHOJIOTHYECKUE PEIICHUS

OTtpaboTaTh mpoieaypsl MOCTABKH U COMTPOBOXKIECHUS TPOTPAMMHOTO TTPOTyKTa

2. OpraHu3anusi IPOEKTHOMN A€ATEeIbHOCTU

[TpopomxuTenbHOCTh: 1 cemecTp (MapasuienbHO ¢ 1a00paTOPHBIMU PabOTaMHM)
®opmat: CKBO3HOM MPOEKT C MOATAMHON cllaueil pe3yIbTaToB

Komangpl: 3-4 yenoBeka ¢ pacnpeneneHueM poiien

[porecc: I'mbkas meromonorus pazpaborku (Scrum/Kanban)

Pesynbrat: PaboTatoriee npuioxxeHue ¢ NOIHON HHpacTpyKTypon

3. DTanbl BHITIOJIHEHUS IPOEKTA
Oran 1: Uauimanus u manuposanue (Hememnn 1-3)

PesynbraT: YTBepKIeHHOE TEXHUUECKOE 3aJ]aHNe U IIJIaH MTPOSKTa

Conepxanue:

Br100p TeMbI IpoekTa 13 yTBEPKIASHHOTO IEPEYHs WX TPEIOKEHHE COOCTBEHHOM
dopmupoBanue komaHipl, pacupeneneuue poneit (Team Lead, Developer, DevOps, QA)
Pa3paboTka TexHHUECKOro 3a7jaHusl ¢ OMMcaHueM (PyHKIMOHATBHBIX TpeOOBaHMM
Co3nanue noposxHoit kaptel (Roadmap) npoexra

[TmranupoBaHue MEPBOTO CIIPHHTA, CO3/]aHNE OIKIIOTa MPOAYKTa

Hacrpoiika npoekTHOI nH}pacTpyKTyphl (peno3uropuii, Issue Tracker, CI/CD)



DOran 2: [IpoektupoBanue apxutekrypsl (Hemenu 4-5)

PesynbTar: ApXUTEKTYpHAst JOKYMEHTAIUS U IIPOTOTHUIT
Conepxanue:

Bb160p TEXHOIOTHUECKOTO CTeKa

[IpoekTupoBaHue apXUTEKTypbl CHCTEMbI (MUKPOCEPBUCHI/MOHOJIUT)
[TpoexTrpoBanue cxembl 6a3bl TaHHBIX

Pazpabotka API-cienndukanuu (OpenAPI/Swagger)

Co3maHue npoToTrIa OCHOBHOTO (DYHKIIMOHAJIA

[Ipe3enTalus apXUTEKTYPHOTO PELICHUS

DOran 3: AktuBHas paspadorka (Hemenu 6-12)

Pesynbrar: PaboTtaromas cuctemMa ¢ OCHOBHBIM (DYHKIIHOHATIOM
Conepxanue:

IIpoBenenue peryisipHbIX COPUHTOB (2-3 HeneIn Kaxabli)
ExenneBHbIE cTeHaMbI, IVNITAHUPOBAHKUE CIIPUHTOB, PETPOCIIEKTUBBI
Peanmzanust GyHKIMOHATBHOCTH COTJIACHO OJKIIOTY

Hacrpoiika n moguepxka CI/CD naiinnaiina

Hanwucanue unit- u integration-recToB

Perynsipaoe xoa-peBsio u mepxk Pull Requests

Jlenuiol Ha TeCTOBBIE OKPYKEHUS

Oran 4: TectupoBanue u crabunuzanus (Henenu 13-14)
PesynbraT: CrabuiibHas Bepcus MpoayKTa
Coneprxanue:

MHTerpaiiuoHHOE U CUCTEMHOE TECTUPOBAHUE
Wcnpapiienne KpUTHUECKUX OLUIMOOK

Harpy3ouHoe TecTupoBanue (ONIKXOHAILHO)
[ToaroroBka production-okpyxeHHs

@duHaNbHBIN JemIol U MpoBepka 0€30MacHOCTH

Ortan 5: 3amuTa npoekra (Henenu 15-16)
Pesynprar: [Ipe3enTanus u neMOHCTpanus MpoeKTa
Coneprxanue:

[ToaroroBka GpuHANBHON TOKYMEHTAIIUN

Co3nanue npe3eHTaluy NpoeKTa

JlemoHcTpanus paboTaroIero npoIyKra

OTBeTHI HAa BONPOCH KOMUCCUU

4. Pou B koMaHe

Team Lead:

Koopaunarust paboTbl KOMaH 1Bl
Benenwne 03kiiora npoaykra
[IpoBenenue coBemanmit
KoHTposb cpokoB 1 KauecTBa
Developer (2 uenoBeka):
Peanuzarust GpyHKIIMOHATEHOCTH
Hanucanue tecros

VYyacTue B KOJA-pEBbIO
Pedakropunr xona

DevOps Engineer:

Hacrpoiika uHppacTpyKTypbl
[Mognepxka CI/CD



Jlennoit ¥ MOHUTOPUHT
KonTeltHepu3anus npuiioKeHus

5. Kpurepuu OUEHKHU MTPOEKTA
OO6mwmit Bec mpoekTa B UTOrOBOM orieHke: 50%

Kpurepuit Bec ITokaszaTenu OLEHKH

Texaudeckas peanuzarus 30% PaGoTocmmocoOHOCTE, cooTBeTCTBHE T3, KAUeCTBO
KOJIa, apXUTEKTYPHBIC PEIICHHUS

[Ipomnecc pazpaboTku 25% CrnenoBaHue METOOJIOTHH, UCTOPHSI KOMMHUTOB,
KOJ-PEBBIO, YIIPABICHHUE 3a/1a49aMHI

HNudpactpykrypa u DevOps | 20% CI/CD mnaiimutaif, KOHTeHHEpHU3aIKs, aBTOMATH-
3aIus JeTUI0si, MOHUTOPUHT

JlokyMeHTaIus 15% TexHU4YeCKOe 3a/1aHuEe, APXUTEKTYPHAS TOKYMEH-
TaIs, PyKOBOJICTBO IOJIH30BATEIIs

[Ipe3enTarys u 3ammra 10% KadecTBO neMOHCTpaIiu, OTBETHI Ha BOIPOCHI,
KOMaHJIHas paboTa

MuHMManbHble TPEOOBAaHUS JUIS 3ALLUTHI:
Peanu3oBaH 0CHOBHOM 3asBJIEHHBIN (pyHKLIMOHAI
ITpoexT 3amyckaeTcs o HHCTPYKIMU U paboTaeT
Hactpoen CI/CD mnaiiruiaiin

Bce uieHbl KOMaH /1l BHECIIM BKJIa/1 B pPa3paboOTKy
[IpenocrasiieHa nmonHas JOKYMEHTALMA

6. TpeboBaHHs K IPOEKTY

O06s13aTeNbHBIE KOMITOHEHTHI:

Cucrema xoHTpOJIs Bepewnii (Git) ¢ mctopuei pa3paboTKu
CI/CD naiinaifH ¢ aBTOMaTUYECKUMU TECTaMHU
Konreitnepuzanus npuinoxxenus (Docker)
ABTOMAaTHYECKUI IETION Ha cepBep

HoxymenTanus B README.md u wiki

Issue tracking ¢ ucropueit 3agau

5. Ilepeuyennb yueOHOIi JInTEPaTyphl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Hii
5.1. YueGHas 1utepaTypa

1. Pybuo-Canuec, M. BeeneHue B peKypcUBHOE IIPOrpaMMUPOBAaHUE : yueOHOE TOCOOUE :
[16+] / M. Pybuo-Canuec ; nep. ¢ aura. E. B. bopucosa. — Mocksa : IMK Ilpecc, 2019. — 437 c.
: W1 - Pexxum JIOCTyTa: o TTOJIMCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=596896 (mata obpamenus: 29.05.2024). — ISBN
978-5-97060-703-9. — TeKcT : 3IeKTPOHHBIH.

2. Kemepos, /1. Kotlin B nefictBum : npaktudeckoe mocoowue : [16+] / [1. XKemepos, C.
HcakoBa. — Mockasa : JIMK Ilpecc, 2018. — 402 c. : ni., Tabn. — Pexxum 1ocTyma: mo moamucke.
— URL: https://biblioclub.ru/index.php?page=book&id=578703 (mara obpamenus: 29.05.2024).
— ISBN 978-5-97060-497-7. — TeKcCT : 3J€KTPOHHBIH.

3. lykanosa, H. U. Texaomorust pa3pabOTKH SKCIIEPTHBIX CUCTEM Ha si3bIke Visual
Prolog 7.5 : yue6Hoe mocooue / H. U. llykanosa, K. A. MaiikoB. — Mocksa : Kypc, [2023]. — 250
C. : Ui, Tabn. — Pexxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=708089 (nara obparenus: 29.05.2024). —
bubmumorp.: c. 205-206. — ISBN 978-5-906923-40-0. — TekcT : 2eKTpOHHBIH



4. boposckas, E. B. OCHOBBI HCKYCCTBEHHOTO MHTEIJIEKTA : yueOHoe mocodue : [16+] / E.
B. Boposckas, H. A. [laBbiioBa. — 4-e u3f., 31ekTpoH. — Mocksa : Jlaboparopust 3Hanwmii, 2020. —
130 c. : cxem. — (Ilegarormueckoe obpazoBanue). — Pexxum pocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=595419 (mata oOpamenus: 29.05.2024). -
bubmuorp. B kH. — ISBN 978-5-00101-908-4. — TekcT : 37€KTpOHHBIN

5.Kinokcun, Yunbssaum. [IporpammupoBanue Ha si3bike [Ipomor : / Y. Kinokcun, K. Memmumn
; mep.: A. B. T'opoynos, M. M. Komapog ; pen. niep.: A. K. [Inatonos, 0. M. Jlazytun. - M. :
Mup, 1987. - 336 c. : un. - (Marematudeckoe obecnieuenue IBM). - [Ipeam. ykas.: ¢. 335-336.

2. bonpmakoBa Enena Mropesna, I'py3neBa Hanexna BanepseBna IIporpammupoBanue
Ha s3b1ke [Iposor: Yuebnoe nocobue. — M.: U3gatenbckuit otnen pakynpbrera BMK MI'Y umenu
M.B.JIomonocoBa

(muuensus U Ne 05899 ot 24.09.2001); MAKC Ilpecc, 2013 — 112 c.

6. @ung A... OyakuuonansHoe nporpammupoBanue. (Functional Programming) [Djv-
13.6M] Astoper: A. ®una, I1. Xappucon. IlepeBon ¢ anrmuiickoro M.B. I'opbatoBoii, A.A.
Psioununa, B.JI. Topxosa, M.B. @enoposa nox penakuueii B.A. ['opbaroa. Hayunoe u3nanue.
(Mocksa: U3znarenbctBo «Mupy. Penakuus nureparypsl o undopmaruke, 1993)

7. John Harrison, Introduction to Functional Programming
http://www.cl.cam.ac.uk/teaching/Lectures/funprog-jrh-1996/ (pycckwmi IIEPEBOI;
http://code.google.com/p/funprog-ru/)

8. Manwimes [1.C., Mokees [I.b. HekoTopsie 351eMEHTBI HEKJIACCHYSCKUX JIOTHK U JIIMO/1a-
UCUMCTICHUS: Y4eOHO-METOAMYECKOe ocodue. — [31eKTpoHHBIH pecypc| — Hukuuit HoBropo:
Hwuxeropoackuit rocynusepcurer, 2017 — 32 c.

9. Odunmanbheiii caiT s3bika Kotmun https://kotlinlang.org/

10. PykoBozctBo 1o s136iky Kotlin https://metanit.com/kotlin/tutorial/

11. PykoBozctso 1o s3eiky Kotlin https://kotlinlang.ru/

12. T'pudpdutc Hon, I'pudpdurc JIssug Head First. Kotlin. — CII6.: ITurep, 2020. — 464
c.: m1. — (Cepust «Head First O’Reilly»). ISBN 978-5-4461-1335-4.

5.2. llepuoauyeckue U3IaHUA:
1 Ba3sl nannsix kommnanuu «Mct Beroy hitp://dlib.eastview.com
2 DOmnexkrponnas oudbmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe MPodecCHOHAIbHbIE 0a3bl
JAAHHBIX M HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Dnekmponno-oudbauomeunwvle cucmemsi (I6C):
1 BBC «FOPAWT» https://urait.ru/
2 DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/
3 DBC «BOOK.ru» https://www.book.ru
4 DBC «ZNANIUM.COM» www.znanium.com
5 3BC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrnvie 6azvi OanHbIX
1 Scopus http://www.scopus.com/
2 ScienceDirect https://www.sciencedirect.com/
3 Kypuans! u3narensctsa Wiley https://onlinelibrary.wiley.com/
4
5

Hayunast snextponnas 6udnuorexa (HOB) http://www.elibrary.ru/

[MonHOTEKCTOBBIC apXMBBI BEYIIHMX 3allaIHBIX HAYYHBIX )KypHAJIOB Ha Poccuiickoii
wiatdopme HaydHbIX )KypHartoB HOUKOH http://archive.neicon.ru
6 HauuonanmpHast dJekTpoHHass OuOnMoTeka  (AOCTYHm K DJEKTPOHHOM  OMOIHOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmoreku (PI'B) https://rusneb.ru/
7 Tlpesunenrtckas 6ubnmmoreka um. b.H. Enpriuna https://www.prlib.ru/
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8  baza mannapix CSD KemOpumkckoro neHTpa kpucramiorpapudeckux ganasix (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  "Jlextopuym TB" http://www.lektorium.tv/

17 VYuusepcuterckas uapopmannonnas cucrema POCCHS http://uisrussia.msu.ru

Becniamnvie obpazosamenvhwle pecypcoi
1 Jupyter Notebook — nHTEpaKkTHBHbIC BEIUHUCIICHUS
2 Visual Studio Code — penaktop koja ¢ nojaepxkoi Python
3 Google Scholar/arXiv — noctyn k Hay4HBIM ITyOJIHKALUSIM

Pecypcor c6o600n020 docmyna

1 KubepJlenunka http://cyberleninka.ru/;

2 AwmepukaHckas nmaTeHTHas 0a3a maHHbIx hitp://www.uspto.gov/patft/

3 MuHHCTEPCTBO HAYKH U BbICIIero oopasoBanus Poccuiickoii denepanuu
https://www.minobrnauki.gov.ru/;

4  denepanbHblil moptan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

5 MWudopmanmonnas cucrema "EnnHoe 0KHO AOCTyHa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6 Enunas xomutekius udpoBbix o0pa3oBaTeibHbIX pecypcos http://school-collection.edu.ru/ .
7 Ilpoekt I"'ocymapcTBeHHOTO HHCTUTYTA pyccKoro s3bika nmenn A.C. [lymknHa
"O6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

8 CnpaBouyHo-uH(pOpPMAaMOHHKIH nopTtan "Pycckuit s3p1k" http://gramota.ru/;

9 Cnyx0a TeMaTHYeCKHUX TOJKOBBIX cioBapei hitp://www.glossary.ru/;

10 CroBapwu u sHImKIONIe UK http://dic.academic.ru/;

11 Oobpa3oBatenbHblii moptan "Yuebda" http://www.ucheba.com/;

12 3akonomnpoekt "O6 ob6pazoBanuu B Poccuiickoit @enepanun". Bonpockr u orBets http://xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennvie 21ekmporHble 00pasosamenvhvle U uHpopmayuonusie pecypcwvl Kyol'V

1  DOnextpoHHsblii karanor Hay4ynoit 6ubanoreku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2 DnexTpoHHas 6ubanoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3 Cpena MoayapHOro auHammuyeckoro ooyuenus http://moodle.kubsu.ru

4  ba3a y4eOHBIX IUIaHOB, yU€OHO-METOUUYECKUX KOMIUIEKCOB, ITyOIMKaUi 1 KOH(pEPEHIHi

http://infoneeds.kubsu.ru/

5 bubnuoreka nHPOPMALIMOHHBIX PeCcypcoB Kadeapbl HH(POPMAIIMOHHBIX 00pa30BaTENbHBIX

texHosorui http://mschool.kubsu.ru;

6 DnekrponHsbIi apxuB gokymentoB KyoI'Y_http://docspace.kubsu.ru/

7 DnexkTpoHHBIE 00pa3oBaTeNbHbIE peCypChl Kadeapbl HH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHUI

B oOpazoBanun KyOI'Y wu HayuyHo-meroamueckoro sxypHaia "IIKOJIBHBIE TOJbI"

http://icdau.kubsu.ru/
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5.4 IlepeyeHb HHPOPMATMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHIA
1. O6naunble MIATHOPMBI H CEPBUCHI
cloud.ru,YandexCloud, AWS/GCP/Azure— o6nadnblie BEIYUCICHUS

2. CucTeMbl yIpaBJieHHs BEPCHAMH M KOJU1abopaIiu
Git/GitHub/GitLab — koHnTpoJib Bepcuii Kojia 1 COBMECTHAsE pa3padboTKa

4. CucremMa ynpaBJeHHs 00y4CHHEM
Moodle — cgaua pabot

5.5 Ilepeyenb JMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
obecnmeyeHNs

1. Crobomuoe ITO (Open Source)
GitLab, GIT, MLFlow, Docker, Kubernetes, Terraform.

6. MeToanueckne YKa3zaHusl JJIA OOYYAKIIUXCH IO OCBOCHUIO

TUCHHUIUIAHBI (MOIYJIs1)

[lo kypcy mnperycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUN, HAa KOTOPBIX Jaercs
CHUCTEMaTU3UPOBAHHBIM MaTepual Mo JOrHYECKOMY IPOrpaMMUPOBAHUIO, JISIMOa UCUUCIICHUIO U
($yHKIIMOHAIBLHOMY ITPOrpaMMHUpOBaHuIo cpeacTBamu Kotinuz. B xone nexnuit paccMaTpuBaroTcst
KJIroueBble KoHuenuuu. [lociie KaknoW JEKUUU PEKOMEHAYETCSl BBIIOJIHEHHE IMPAKTHYECKHUX
3a/laHui JJIs 3aKPEIUIEHNs KIIFOUEBbIX OHSITUHA U METOJIOB.

JIaGopaTopHble 3aHTHS Kypca IOCBSILEHb! pa3padoTKe B JIOTHYECKON U (yHKIIMOHAIBHON
napagurmMax 1 perieHuIo 3a1a4 1o JsiM0a-uCUUCICHHUIO.

IIpu camocrosiTenbHON paboTe CTyAeHTaM HEoO0XOAMMO HU3ydaTb PEKOMEH]IOBAHHYIO
JUTEpaTypy B BHIE O(DUIIMAIBHONW JOKYMEHTAIIMH K HCIIOJIE3YEMBIM OTKPBITHIM HPOTPAMMHBIM
poayKTam, 00IayHbIM MIaTdopmam.

I[J'ISI CTYACHTOB C OIrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbA HNPCAYCMOTPCHLBL
JAOIMOJIHUTCIIBHBIC WHAWBUAYAJIBHBIC KOHCYJbTAIlMM, HAa KOTOPBIX IIPETIOAABATCIIb HOI[pO6HO
PA3BACHACT CJIOKHBIC ACTICKThI JUCHUIIJIMHBI, IOMOTaCT aallTUPOBATh NPAKTUYCCKHUEC 3aJaHUA U
obecneunBaeT ClicUaJIbHBIC YCIIOBUA OJid OCBOCHUSA MCTOHOB pa60TBI C CucreMamMu
HCKYCCTBCHHOI'O HMHTCIIJICKTA. I/IHI[I/IBI/I)IyaJ'II)HHﬁ noaxoJa TMO3BOJIACT TaKUM CTYACHTaM
MMOJIHOICHHO Y4aCTBOBAThH B y‘le6HOM mponecce u J10CTUraThb Tpe6yeMHX PE3yJIbTaTOB O6y‘ICHI/I${.

7. MaTepHaJIbHO-TEXHUYECKO0e o0ecneuyeHue Mo JUCIHUIJINHe (MOAYII0)

Bupryansusie Mammsbl, kiactep Managed Kubernetes u pecypcst GPU B obnake
npeaocTaBisaeTcs HHAyCcTpruaibHbIM mapTHepoM [TAO «CoepOank»:

Kom-Bo En.

Ne ITponykr [TapameTpsl mpogyKTa Kon-Bo KOR(ErypamEi MM,

Bupryanenas Bupryansnasg mammunza 10%

1 vammza  VCPU 2 vCPU 4 RAM 1 60 L
OC Ubuntu 22.04 1 It
CucreMublii nuck SSD 1 JRE G

10 I'c



JlononmHuUTENbHBIE 00JaUHBIE PECYPCHI IPEIOCTABIAIOTCS TEXHOJIOTHYECKUM MapTHEpoM Y andex

Cloud.
Ne Bu paGor HanmeHnoBanue yueOHOI ayIUTOPUH, €€ OCHALLIEHHOCTD
000pyI0BaHUEM M TEXHHYECKUMHU CPEJICTBAMU 00yUYEHUs
1 JlexuuoHHbIE 3aHATUS | AyAuTOpUS, YKOMIIJIEKTOBAHHAs CIIEUaTIM3UPOBAHHON
MeOeNbl0 U TEXHUUYECKUMU CPEJICTBAMU 00yUYEeHHSI
2 JIaGoparopHbie 3aHATHS | AyTUTOpHS, YKOMIIJIEKTOBAaHHAS CIeLUAaIU3UPOBAHHON
MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ECIICYCHHEM
3 I'pynnossie Aypuropus, YKOMIUIEKTOBaHHAas CIeUaIM3UPOBAaHHON
(MHIMBUyaJIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpeICcTBaMH  0OydeHus,
KOHCYJIbTallU1 KOMIIbIOTEPAMHU, IIPOrPAMMHBIM 00ecIIedeHUEM
4 Texymuii ~ KOHTpOJIb, | Ayauropus, YKOMIUIEKTOBAHHAs CIeLUaIU3UPOBAHHON
IIPOMEXYTOYHAsS MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
aTTecTanus KOMITBIOTEPAMH, IIPOTPAMMHBIM 00€CTIEeYCHUEM
5 CamocTosiTenbHas Kabuner g caMocTosTenbHONM  paOOThI, OCHAILEHHBIN
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K
cetn «MHTEepHET», mporpamMmol 3KpPaHHOIO YBEIUYEHUS U
00€eCre4YeHHbI TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMalMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayaquropuii u ux ocHaienue onpeaensercs OIIOIL.
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