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1. KpaTkasi XapaKTepuCTHKA JHCUMILIMHBI (MOYJIs1)

Pabouass mporpamma aucUUIIUHBL (MOAYs) «OCHOBBI HPOMBIIUICHHOH pa3paboTKu.
VYrayOneHHBI Kypc» COCTaBiI€Ha B COOTBETCTBHM C  (eepalbHbIM T'OCYIapCTBEHHBIM
o0pa3zoBaTelIbHBIM CTAaHJAPTOM BBICIIEr0 OOpa3oBaHMsA — OakalaBpHaT IO CHELUAIBHOCTH
02.03.01 MaremaTika ¥ KOMIBIOTEPHbIE HAyKH, Npopmib VICKyCCTBEHHBIN WHTEIUIEKT,
YTBEP)KJICHHBIM NpuKka3oM MuHHCTEpCTBa HaykM M Bbicuiero oOpasoBaHus Poccuiickoit
®epneparuu Ne 807 ot 23.08.2017 rona.

N3yuenne nucuuminuabl (Monyins) «OCHOBBI MPOMBIIUIEHHON pa3paboTKU. YTIyOJIeHHBII
Kypc» TO3BOJISIET OBJIAJETh KIIOYEBBIMH METOJAMU M TEXHOJOTHSAMM, HEOOXOIUMBIMHU JUIS
3¢ (EeKTUBHOTO POSKTHUPOBAHUS M BHEAPCHUS IPOMBIIIICHHBIX PEIICHUI.

MecTo AUCHHUIIMHBI (MOAYJIS1) B CTPYKTYype 00pa3oBaTe/ibHOM IPOrpaMMbl

Hacrosiimas nucuuruimaa (MOLysb) BKJIIOUEHA B YUEOHBIH IUIaH 10 MPOrpamMMe MOArOTOBKH
OakanaBpuara no HampasieHuto 02.03.01 Marematuka W KOMITBIOTEPHBIE HAyKH, MPOQUIb
HckyccTBeHHbI HHTEUIEKT M BXOIUT B biok 1, wacte, QopmupyemMyr ydyacTHUKaMu
00pazoBaTeIbHBIX OTHOLIEHUH KaK TUCLUIUIMHA 0 BBIOOPY.

JuctuumumHa (MOIysb) n3ydaercs Ha 1 Kypce Bo 2 cemecTpe.

Heap wu3ydyeHus: AUCUMIVIMHBI (MOayJsi) ¢opMupoBaHue 0a30BBIX 3HAHUU W
MPaKTUYECKNX HABBIKOB, HEOOXOJMMBIX JIJIi TPOSKTHPOBAaHWs, aHajdu3a W BHEIPEHUS
MIPOMBIIIIJICHHBIX TEXHOJIOTHI M MPOIECCOB.

3agauu u3ydyeHus TUCHMITUHBI (MOIYJIf1) HAMpaBlIeHbl Ha (JOPMUPOBAHKE Y CTYIECHTOB
CJIEAYIOIIHI 3HAaHUM, YMEHUH U HABBIKOB:

— 3HaHHWE OCHOB MPOrpaMMHUpoBaHus Ha (GO: CHHTAKCHUC, THIBI JAHHBIX, CTPYKTYPHI;

— 3HaHWE NMPUHITUTIOB KOHKYPEHTHOCTH B PabOTHI C CETHIO;

— 3HaHHWE OCHOB TECTHPOBAHHS,

— YMEHHE MMHUCaTh, OTIAKUBATh U CTPYKTYPHPOBATH KO,

— yMeHwue pa3pabaThiBaTh U TECTHPOBATH BEO-CEPBUCH;

— HaBBIK HUCIOJIb30BaHUS si3bIKa GO, KaKk MHCTPYMEHT PEIICHUS MPUKIIAIHBIX 3a]1a4,

— HaBBIK CO3JaHUS YPPEKTUBHBIX U HA/ICKHBIX CEPBHUCOB.
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2. IlepeyeHb UIAHUPYEMBIX Pe3YJbTATOB 00y4eHUS

Kommnerenuuu, ¢opmupyemble B pe3yiabTaTe OCBOCHUS IUCHUIUIMHBI (MOIYIsl) NpU
NPOBEIEHNH y4eOHBIX 3aHATUH B (hOpME KOHTAKTHOM paboThl 00yUYaIOIIMXCs C MeJarorHuecKuMu
paboTHHKaMHU YHHUBEpPCUTETA U B (hOpME CaMOCTOSTENIbHOM pabOThl 00yJarOIIUXCS:

Komnerenuus Copeprxanne KOMIETEHI[HH HNuauxartop [epedens naaHupyeMbIX
KOMIIeTeHIHH Pe3yJabTaTOB 00yUYeHHUsI 1O
JucuunjauHe (MoayJaio)
VK-1. Crioco0eH OCYITECTBIISTh MO CK, VK-1.1. 3HaeT METOABI IIOMCKA U aHaIh3a
KPUTHYCCKUI aHaJIM3 U CUHTE3 uHdopmaruu B 0071aCTH
uH(OpMaIIHH, TIPUMEHSTh HCKYCCTBEHHOT'0 HHTEIIJICKTA,
CHCTEMHBIH TTOJXO/ JJIS PEIICHHS OCHOBHBIC MPHUHITUIIBI
MTOCTaBJICHHBIX 3a/1a4 KPUTHYECKOW OLIEHKN UCTOYHHKOB
nH(OpMANA U UX
PENICBaHTHOCTH.
YK-1.2. YMeeT KpUTHYECKU OL€HUBATh
HCTOYHUKH UH(OPMAIHH U
CHHTE3UPOBATh JaHHBIC U3
Pa3IMYHBIX UCTOYHUKOB JIJIsI
peleHus 3a/1a4, TPUMEHSATh
CHCTEMHBIH MOJXO/ K aHAIU3Y U
PEILICHHIO KOMILJICKCHBIX PO0JIeM
YK-1.3. HMeeT npakTU4YECKUI ONBIT
paboTHI C COBPEeMEHHBIMHU
WHCTPYMEHTaMH U TEXHOJIOTH MU
111 00paboTKN MHGPOPMAIIHH,
(hopMyIHpPOBAHUH U
CTPYKTYPUPOBaHUU 3a/1a4 Ha
OCHOBE MOJIy4eHHOW MH(pOpMAaLUK
OIIK-1. Crioco0eH KOHCYJIBTHPOBATh U OIIK-1.1. 3HaeT OCHOBHBIE KOHIICHIIUHA U
UCITOJTb30BAaTh TEOpHUH B 00JaCTH
(dyHIaMEHTaJIbHbBIC 3HAHUS B MaTeMaTU4YeCKOro aHaJIu3a 1
00JIacTH MareMaTH4ecKoro CMEXHBIX JIY CIIUTLINH; METObI U
aHaJM3a, KOMILJIEKCHOTO U MOJIXOZIbI, HCITOJIb3yeMbIE B
(hYHKIIMOHAJILHOTO aHaJIN3a Pa3IMYHBIX 00JIACTSIX
anreOpsl, aHATUTHYCCKON MaTeMaTHKU
reoMeTpuH, TuddepeHITnaTbH Ol OIIK-1.2. YMeeT npuMeHITh
Te€OMETPUH H TOIOJIOTHH, MaTeMaTUYECKHE METObI IS
I depeHIMATbHBIX YPaBHECHUH, petieHus MpodecCHOHaTBEHBIX
JUCKPETHON MaTeMaTHKU U 3ama4
MAaTeMaTH4YeCKON JIOTUKH, TEOPUU OIIK-1.3. NmeeTt npakTHyueCcKUil OMBIT
BEPOSATHOCTEH, MaTeMaTHYECKOM pa3paboTKu U peann3anus
CTaTUCTHKH U CIy4alHBIX MaTeMaTUYeCKUX MOJICIICH B
IIPOLIECCOB, YMCIIEHHBIX METO/ 0B, npodeccroHaIbHOM
TEOPETUYECKONH MEXAHHUKH B JEeSITeIbHOCTH
pode CCHOHANBH O
JISSITeIIbHOCTH
IK-1. CriocobeH hopMyupoBaTh IK-1.1. 3HaeT METOABI ¥ TTOJXOBI K

3aJa9u ¢ MaTeMaTHIECKON
TOYHOCTBIO, 000OCHOBLIBATh
YTBEPXKACHUS CTPOTO U
AHAJIM3UPOBATH MMOTY4CHHBIC
pe3yabTaThl B 00JIACTH

(hopMyHpOBaHUIO 337134, a TAKKE
OCHOBHBIC ITPUHIUIIBI
MaTeMaTu4ecKoro
JI0Ka3aTebCTBa U aHAIIN3a
PE3YJIBTATOB.
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MaTeMaTUKHA U KOMITBIOTEPHBIX
HayK

[IK-1.2.

YMeeT KOppeKTHO CTaBUTh U
(hopMynHpoBaTh MaTeMaTHYECKIE
3aJ]a4u, IPUMEHSTh CTPOTue
METOJTBI I0KA3aTeIbCTBA U
AQHATM3UPOBATH TOJTYdEHHBIE
pe3yabTaTk.

[IK-1.3.

Nwmeet ombIT paboTHI C 3a1a4aMu
B 00JIaCTH MaTeMaTHKH 1
KOMIBIOTEPHBIX HAYK, BKIFOYast
MIPUMCHEHUE MaTeMaTHIECKAX
METOJIOB IS PEIICHUS
MPAaKTHYECKUX 33/1a4
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3. TemaTnueckuii miIan

Nen/ TpynoeMKocTh, aKageMHYeCKHE Yachl
1 HaunmenoBanue Ounas ¢hopma TKY
pa3aeia AMCHUIITHHBI KonrakTtHas pa6orta (Texyupmii
(MoxyJin) Jlekn CeMunapbi K CamocTtosTennb KOHTPO.Ib
OHTPOJIb
nn (mpaKTHYeCcK Hasi padora ycneBaeMocTH)
He 3aHATHSA)
1 OCHOBBI 5 8 JlomarniHee 3aganue
MPOrpaMMHPOBAHUS Ha
si3bike Go
2 Pa3paborka cepBrcoB 5 8 Jlomaraee 3aganme
Ha si3p1Ke GO
3 Paspabotka 6 8 Jlomarinee 3aganue
MHUKPOCEPBHCOB Ha
gRPC
4 Pazpabotka cepBucoB 6 8 JlomaniHee 3anaHue
Ha si3p1Ke GO
5 Brimonuenue 6 8 Jlomarninee 3aganue
WUTOrOBOTO MPOEKTA
3auem 8 3ammra mpoekTa
Hmozo: 28 8 40
Obvem oucyuniunovl (MoOy) 76
(6 ak. u.)
Obvem Oucyunnunsl (MoOyns) 2
(6 3au. eo.)
4. Coaep:xkaHue TUCHUILIHHBI (MO1YJIs)
Neni/m HaunmenoBanme paszjiena Conepskanue TUCHUILIMHBI (MOAYJIA) IO TeMaM
JMCHUNJIMHBI (MOYJIs)
1 OCHOBBI IPOrPaMMHUPOBAHHUS HA Beenenme B 361k iporpammupoBanus Go. CTpyKTypsl, HHTEepherch

s3pIke GO

u Unit-rectrupoBanne B G0. Mexann3m 00paboTku ommOoK u
pedaexcusa. KoHTeKCThI M 3amycK nporpamMmm. ['opyTHHbI 1
MCIIOJh30BAHNE CTOPOHHUX ITAKETOB.

2 Pa3paborka cepBucos Ha si3p1ke Go | REST API u ux tectupoBanue. Y crpoiicrBo Docker-o0pazos.
Bsanmopeiicrsue ¢ 6azaMu JaHHBIX
3 Pa3paboTka MUKpOCEPBHCOB Ha gRPC: dpopmar ProtoBuf. gRPC: peanuzanus mpocroro
gRPC B3aumozeiicTeusa. gRPC: moTokoBoe B3aumonericreue u middleware
4 Pazpabotka cepBrcoB Ha si3bike GO | AHaJIN3 HCIOJIb30BAHUS CTOPOHHUX KOMIIOHEHT
5 BrlnosHEeHHE UTOrOBOTO MPOEKTa [ToaroroBka mpoexTa
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5. Y4e0HO-MeTOAMYECKOE 00ecIIeYeHUE

VHHUBepcUTET  pacrojlaraeT  IOJIHBIM  HaOOpOM  JIMLIEH3MOHHOTO ¥ CBOOOIHO
pacrpocTpaHseMoro MpOrpaMMHOrO oOecredeHus, BKJOYass MPOJYKTbl OTEYECTBEHHOI'O
IIPOM3BO/ICTBA.

Kaxplii CTyZeHT B TeueHHe BCEero mnepuojna OOydeHMs IOJIydyaeT HHIAMBUAYabHBIN
HEOTPaHMYEHHBIM  JOCTYH K  3JIEKTPOHHO-OMOIMOTEYHOM  cucTeMe U 3JIEKTPOHHOU
MH(QOPMALMOHHO-00pa30BaTEIbHOW Cpelle YHMBEPCUTETa. OTH CUCTEMbI IMPEIOCTABISIIOT
BO3MO>KHOCTb JIOCTYIIa K pecypcaM M3 J000i TOUKH, Iie eCTh MOJAKII0OUeHUE K ceTu MHTepHer,
KaK Ha TEPPUTOPHH YHUBEPCUTETA, TAK U 32 €ro MpeeslaMu.

Crynentam obecreyeH yJaJeHHBIM OCTYN K COBpEMEHHBIM MpOo(decCHOHATbHBIM 0azaM
JTAaHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. Yepubrmies, C. A. [IpuHIUIBI, MTaTTEPHBI U METOJOJIOTHH Pa3padOTKU MPOTPAMMHOTO
obecrieueHus : yueOHuK 17151 By30B / C. A. UepnbimeB. — Mocksa : M3narenscTBo FOpaiit, 2025.
— 176 ¢. — (Beicmee oopa3zoBanue). — ISBN 978-5-534-14383-6. — Tekcr : 21eKTPOHHBIH //
OopazoBarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/567946.

Jlononnumensnas tumepamypa:

1. Yepnsimes, C. A. OcHoBBI TporpaMmmupoBanus Ha Python : yue6nuk ms By3os / C. A.
YepusbimieB. — 2-e u3., nepepad. u non. — Mocksa : U3natensctBo FOpaiit, 2025. — 349 ¢. —
(Beicrmee o6pazoBanme). — ISBN 978-5-534-17139-6. — Tekct : dJIeKTpOHHBIH //
OopazoBarenpHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/567821.

6. MarepuajabHO-TeXHHYECKOe o0ecneyeHue

YHuBepcuTeT pacnoiaraeéT MaTepUaJbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIIEH
JIEUCTBYIOIUM MPOTHBONOXAPHBIM TpPaBUJIaM U HOpMaM U oOecrieunBaromield IpoBeIeHUE BCeX
BUJIOB JIUCHUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW MOJATOTOBKH, MPAKTUUYECKOW U Hay4yHO-
MCCIIEIOBATENBCKON paboT 00yJarOIUXCs, MPEyCMOTPEHHBIX YIE€OHBIM TUIAHOM.

[TomerieHus1, KOTOpPBIE MPENICTABISAIOT COO0H yueOHbIE ayIMTOPHUH JUTS IPOBEJCHUS 3aHATUI
JEKIMOHHOTO THUMA, 3aHATUH CEMHUHApCKOro (NMPaKTHUYECKOro) TuMa, TPYMIOBBIX U
WHAMBUIYAJIbHBIX KOHCYJIBTAlUM, TEKYIIETO KOHTPOJIS U IMPOMEKYTOYHOM aTTECTAllUU, a TAKXKE
MIOMEIIEHUS JJIS1 CAMOCTOSITENIbHON pabOThl M IOMEIIEHHS TSl XpaHEHUS U P O(UIaKTUIECKOTO
o0cny>kuBaHusl ydeOHoro obopynoBaHus. [loMereHnss yKOMIUIEKTOBaHbI CHEIHMATM3UPOBAHHOM
MeOeNbl0 U TeXHUYECKMMHU CPEeICTBAMU OOY4YEeHHs, CIYXKAIIUMHU Ul MpeiCTaBIeHUs y4eOHOH
nHbopMaIuu OOJIBIION ayIUTOPUH.

N3yueHne qUCIUIITUHBI (MOYJIs) 00ecledrBaeTCsl B yUeOHbBIX ayIUTOPUSAX, OCHALLICHHBIX:

— CTOJIaMU U CTYJIbSIMU;

— KOMIIBIOTEPHON TEXHHUKOM;

— CIIeIUaIn3UPOBaHHBIM 000pYI0BaHUEM, BKJIIOYAsl IEMOHCTPALIMOHHOE 000pY10BaHHE.

[TomemeHus 711 CAMOCTOSITEIBHON PabOTHI 00 YJArOIIMXCSI, B TOM YHCJIE PUCITOCOOICHHBIC
JUISL MCIIOJIb30BaHMSI MHBAJIUAAMHM M JIMIAMU C OTPAHUYEHHBIMU BO3MOXXHOCTSIMH 3J0POBbS,
OCHAIIEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO MOJKIKOYEHUA K ceTh «MHTepHeT» u
obecriedeHUEM JIOCTyMa K B 3JCKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYI0 Cpeay
YHuBepcurera.

OOyuaromumMesl MpefocTaBiIseTcss JOCTyll (B TOM YHCIE YAAJIEHHBIM) K pecypcam
MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTu «VHTepHEeT», 3JEeKTPOHHBIM pecypcaM (B TOM
YHCI€ AJIEKTPOHHBIM OMOMMOTEUYHBIM CHUCTEMaM, COBPEMEHHBIM NpodeccHoHaIbHBIM 0azaM
JTAHHBIX ¥ NH(GOPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM):
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Ne HaunmeHnoBanue noprana
(u31aHusA, Kypca, JOKYMEHTA)

CcbliIka

1. | Hayunas snekrponnas 6udmroreka elibrary.ru https://elibrary.ru/defaultx.asp
OnoIMoreKa

2. Basa nansbix g | T-cnenuanicros https://habr.com

3. Basa nanusix ScienceDirect https://www.sciencedirect.com

4. | OduuunanbHbli calT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BBICIIEr0 00pa3oBanus Poccuiickoit @eneparnuu

5. Oenepanpublii moptan «Poccuiickoe oopasopanue”

https://www.edu.ru/

6. | Uudopmaumonnas cucrema "EnquHoe OKHO TOCTYyIa

K 00pa3oBareabHbIM pecypcam"

http://window.edu.ru/

7. | Enunas kosutekuus [udpoBbIx 00pa3oBaTebHbIX http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP UHPOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[TepeyeHb MHGPOPMALMOHHBIX  TEXHOJOTHIA,
00pazoBaTeIbHOIo MpolLecca Mo AUCHUIUIMHE (MOIYIII0), B TOM YUCIIE KOMILIEKT JULEH3MOHHOTO

MPOrpaMMHOTO  00ECIEUYCHHs, COBPEMEHHBIC

I/IH(I)OpMaI_[I/IOHHLIe CIIPpaBOYHbBIC CUCTCMBI.

HCIIOJIB3YEMbIX TIpU  OCYHICCTBJICHUU

npodeccuoHanbHble  0a3bl  JaHHBIX U

HaumenoBanue I10

IIpousBoacTBo JInuen3uoHHoe / cBOOOAHO

pacnpocTpaHseMoe

Onepaunonﬂble CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) | 3apy0eKHOE

JIMIIEH3UOHHOE
bpay3epsbi:

Sunexc.bpaysep OTEUECTBEHHOE cBOOOJIHO pPacIpoCTpaHseMOe
Google Chrome 3apy0OekHOe CBOOOIHO pacIpocTpaHseMoe
OducHble NPUIIOKEHHS:

Microsoft Imagine (Visio, OneNote) 3apy0eKHOoe JIHIIEH3HOHHOE

TeXstudio 3apy0OeKHOe CBOOOIHO pacIpocTpaHsIeMoe
Adobe Acrobat Reader 3apybexHOoe cBOOOJIHO PacIpoCTpaHseMOe

HporpaMMﬂoe odecreuyeHune AJIA IJTAHUPOBAHUSA M YI€TA BPEMCHHU!:

Toggle app | 3apy0OexKHOe ‘ CBOOOHO pacIpocTpaHsIeMoe
CucremMbl ynpaBJjeHUs MPOEKTAME:

Microsoft Imagine (Project) | 3apy0exHOe \ JIMIICH3UOHHOE

Cucrtembl ynpasJieHus1 6a3aMu JaAHHbBIX:

Microsoft Imagine (SQL Server) | 3apy0eKHOE ‘ JIUIICH3UOHHOE

Cucrtembl pe3epBHoro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy0exHOe \ JIMIICH3UOHHOE
CnpaBo4HO-NIPABOBbIE CHCTEMBI:

KoucynpsrautIlmioc: cripaBouHO-TIpaBoBast OTEYECTBEHHOE JIMIIEH3NOHHOE

cucremMa

CpeacTBa aHTHBHPYCH O 3aIIUTHI;

Kaspersky Endpoint Security s 6usteca OTEYECTBEHHOE JIUIICH3UOHHOE

Cranpaprusii Russian Edition

Cpenbl pa3pabdoTKu:

Visual Studio Code 3apy0eKHOE cBOOOHO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apybexHoe CBOOOIHO PacIpoCTpaHsIeMoe
Anaconda 3apy0OekHOe CBOOOIHO pacipocTpaHsIeMoe
Robotic Operating System 3apy0eKHOE cBOOOHO PAacCIpPOCTPaHIEMOE
CopelliaSim 3apy0exHOoe cBOOOJHO PACIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe cBOOOJHO PacIpoOCTPaHsIEMOE

ITakeThl NPOrPAMMHBIX CPEICTB U OMOJIMOTEK:
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AutoPsy 3apyOexHOe CBODOOIHO pacIpocTpaHsIeMoe

Interactive Disassembler (IDA) 3apy0exHoe CBOOOIHO PacIpoCTpaHsIeMOe
CucreMbl ynpanJieHusi Ouoauorpaduyeckoii uHGopmanueii:

Zotero | 3apyOeKHOe ‘ CBOOOHO pacIpocTpaHsIeMoe
CepBHuCHI H CJTY:KObI:

Bind 3apyOeKHOe CBODOOHO pacpocTpaHsIeMoe
Docker 3apyOeKHOE CBOOOJTHO pacHpoCTpaHsIeMOoe

7. MeToanuyecKkue M OlleHOYHbIE MaTePUAJIbI
MeToanueckue yKka3aHus /151 00y4aOMUXCS M0 0CBOECHUIO TUCHUILIHHBI (MOIYJI5)

B nponecce m3zydenus mucuumiuHbel (Moayns) «OCHOBbI NMPOMBILIUIEHHOW pa3paboTKu.
VYriyOneHHbIil Kype» B paMKax TEKYILEro KOHTPOJISI YCIEBAEMOCTH UCHOJIb3YIOTCS TaKUE BUIbI
y4eOHOI paboThl, KaK CEMHUHApbl, MPOEKT U JOMAIIHHUE 33aJaHHs, a TAKXKE Pa3JIMYHbIC BHUJIBI
CaMOCTOSITETILHOM PAa0OThl OOYYAIOUIMXCS MO 3aJaHHUI0 TpernojaBareis, HalpaBJICHHbIE Ha
pasBUTHE  HABBIKOB  NPO(ECCHOHAIBHOW  JIEKCHUKH,  3aKpeIUIeHHMe  NPaKTHYECKUX
npodecCHOHANbHBIX KOMIIETCHIIUMN, TOOLIPEHNE UHUIMATHUB.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/leHTa HAa CEMHUHApE,
€ro OTBETHI Ha BOIPOCHI PEMOAABATENS U YIaCTHE B TUCKYCCHH.

Jlns yCTiemHoro y4acTHs B CEMHHApe CTYCHTaM PEKOMEHIYeTCsl 3apaHee 03HAKOMUTHCS C
TEMOH OOCYXIEHUS, TPOYUTATh HEOOXOAMMBIE MAaTepUalbl M TOATOTOBUTH BOMPOCHL. BaxHO
aKTHBHO CITYIIATh W BOBJICKATHCS B MCKYCCHUIO, BBICKA3bIBasi CBOM MHEHUS M apIyMEHTHPYS UX.
[Ipn oTBeTax Ha BOMPOCHI MPEMONABATENSI CTOUT OBITH YBEPCHHBIM, YETKHUM W JIOTHYHBIM,
OTUPAsCh HA U3YYEHHBIN MaTepHual. Takke MoJIe3HO MOIePKUBATh UANIOT C OJHOKYPCHUKAMH,
9TOOBI 000TaTUTh 00CYXK/IEHUE U PACIIUPHUTH CBOU 3HAHMSL.

IIpoexm — 3T0 LieNIeHAIIpaBIIEHHAs AEATEIbHOCTD, UIMEIOIAs ONIPEIEIEHHbIE I, 3a1a4H U
BPEMEHHBIE PaMKH, B PE3YJbTaTe KOTOPOM CO3/1a€TCsl YHUKAIbHBIN IPOIYKT WU YCIIyTa.
Jnst ycrienmHoi MOATOTOBKHM IPOEKTa PEKOMEHIYETCSl CIEAYET BBIINOJHAThH CIENYHOLINE
PEKOMEH AU
— YETKO ONpeIeNUTe 1Ieb U 3aJa4d POEKTa, YTOOBI MIOHUMATh, KaKOW Pe3yiIbTaT Bb
XOTUTE JOCTHUYb;
— COCTaBbTE IJIaH pabOThI, pa30MB MPOEKT Ha ATAIBI C YKa3aHUEM CPOKOB BHITIOJTHEHUS
Ka)XJI0TO U3 HUX;
— HCTIOJIb3YHTE pPa3HOOOpa3Hble HUCTOYHMKM HHGPOPMAllMM U HWHCTPYMEHTHI JUIs
UCCIIEZIOBAHMS TEMbI, YTOOBI OOECIEUNTh KAaYECTBEHHYIO OCHOBY Ui BallIero
MIPOEKTA;
— PEryJIIpHO MPOBEPSUTE NPOTrPecC M BHOCHUTE KOPPEKTHBBI B IUIAH, €CIH 3TO
HE0OXO0MMO, UTOOBI OCTABaTHCS Ha MPABUIIBHOM IIyTH K 3aBEPLICHUIO POEKTA.

Jlomawmnee 3a0anue — HabOP 3a/1a4 IO TEMaM HEJIEIH.

[Ipu pabote Hag AOMAIHUMH 33JaHUSIMH Ba)XHO BHUMATEIbHO O3HAKOMHUTHCS C
TpeOOBaHUAMM U CPOKAaMH BBITIOJHEHUs. PekoMennyercs pa3OuBaTh 3a/laHUsl Ha 3Tarbl, YTOObBI
n30ekaTh MEperpy3kd W Jydlle yCBOMTH Marepuan. Vcrmonb30BaTh pa3iMdHbIE HCTOYHHKHU
UH(pOpMaLUH, BKIIIOYast y4eOHUKH U OHJIAH-PECYpPCHI, Ui 0osiee TI1y00KOro MOHUMAHHUS TEMBI.

Camocmosamenvuass paboma — paboTa CTYICHTOB, HampaBiCHHas Ha YIIyOJeHHOE
M3YYEHHUE OTJEIbHBIX TEM U BOIIPOCOB Y4EOHOMN AUCIUILINHBI (MOTYIs).

B nporiecce camocTosTensHOM pabOThI CTYIEHTHI B3aUMOACUCTBYIOT C PEKOMEHJOBAHHBIMHU
MaTepuaiaMy Py MUHUMAIILHOM yYaCTHH MPENoaBaTelis. 3a1aul CTyJAeHTa BKIIOUYAIOT paboTy
C KOHCIIEKTaMH JIeKIuil (00paboTKka TeKcTa), MOBTOPHOE U3yueHHe y4eOHBIX MaTEPHUAJIOB IJIAHOB
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U TE3UCOB OTBCTOB, I/I3y‘IeHI/IC JOIIOJTHUTCIIBHBIX TEM, BBIIIOJIHCHHC ylle6H0-I/ICCHe,Z[OBaTeHLCKI/IX
3aJjaHuM U JPYToeE.

Cucrema oueHMBAHMS Pe3yJIbTATOB 00yUYeHUSs MO JUCHHUIIMHE (MOIYJIIO)

Kpurepun nosiyueHusi ypoBHsI H OLleHUBAHHUS C(POPMHPOBAHHOCTH KOMIICTCHUIH 110
AUCHHUIIMHE (MOAY/110) «OCHOBBI NPOMBINICHHON Pa3pa0doTKu. YTI1y0JIeHHBIH Kypc»

OrneHuBaHNE YpOBHS YUEOHBIX JOCTHUXKEHHH, 0O0YYarOUIMXCS MO AUCLMIUIMHE (MOJIYIIO),
OCYLIECTBIISIETCS. B BUE TEKYLIETr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOYHOM aTTECTALMH.

IIpomexyTouHasi aTrecrauMsi 1O AMCUUIUIMHE (MOAYJIIO) OCYIIECTBIsEeTCS B (opMme
3auema, IPY 3TOM IIPOBOJUTCS OLIEHKA KOMIIETEHIMH, CPOPMUPOBAHHBIX MO TUCLUILIMHE.

I[J'IS[ OIICHMBAHUA TCKYHIECTO KOHTPOJA YCIIEBAEMOCTH H HpOMe)I(YTOqHOﬁ arTrecraiun
UCTIONIB3YeTCs JIECATUOATbHAS IIKajla OIICHUBAHHS, KOTOPas COOTHOCHTCS C TPaIUIIMOHHOM
MATUOAIUTBHON IITKAJION CIICTYIOIUM 00pa3oMm:

OueHka 3a 3a4eT O0uan xapakTepucTUKa
JecaTubanabuasi| IlaTudannabHas
pe3yJjbTara o0y4eHus 1o
OIleHKA OIleHKA

AMCUMIINHE (MOIYJII0)

10 OTau4HOo 3a4yTeHo CryneHt HOJIHOCTBIO BJIAJ€ET

OTJIMYHO 3a4TeHO 3HAHUSIMH, U3JI0)KCHHBIMH B padovei

OTJIMYHO 3auTeHo nporpamme, U TIyOOKO OCMBICISET
mucuunianHy. OH caMOCTOSTENIbHO U
JIOTUYECKU IIOCJIEI0BATENIBbHO
OTBEYaeT Ha  BCE  BOIPOCH,
aKIeHTHpysd BHUMaHHE Ha Haubosee
BOKHOM. YMeEET aHaJIu3UpoBarh,
CPaBHUBATH, KJ1accu(hUIIMpoBaTh,
0000mare, KOHKPETH3UPOBATH U
CHCTEMaTH3H POBATh M3y4ICHHBIN
MaTepual, BBIAENAS  KIIOYEBbIE
MOMEHTBI u yCTaHaBJIMBas
IPUYUHHO-CIIEICTBEHHEIE CBSI3U.
Yerko dbopmynupyer OTBETHI,
YBEPEHHO UHTEPIPETUPYET
pe3yapTaThl  aHATM30B W JAPYTHX
HCCNEIOBaHUN, a Takke pelaer
ciokHble 3amayd. CTyIeHT XOpolIo
3HaKOM C METOJaMH HCCIEI0BaHMUs,
HEOOXOOUMBIMU JJISl TTPAKTHUECKOH
JESTENbHOCTH, W yMEET CBS3bIBaTh
TEOPETUYECKUE aCTIeKTHI
JTY CITATIIIMHBI (Momys) C
MIPaKTHUYECKUMH 33/1a9aMH.

Xopouio 3auTeHo CryneHT  obnamaer  3HAHHSIMH

Xopomio 3auTeHo IpeMeTa MOYTH B IOJTHOM OOBEMe
paboueit MPOrPaMMBI u
CaMOCTOSITEJIBHO, JTOTHYECKU
MOCJICIOBATEeIbHO U BCECTOPOHHE

OTBCYACT Ha BCC BOITPOCHI,
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JlecaTubdanabHasi
OlleHKA

IIaTudananHas
OllEHKA

OuneHka 3a 3aueT

O0uan xapakTepucTuKa
pe3yJibTara 00y4eHus 1o
AUCHUNJIUHE (MOIYII0)

aKLEHTUPYs BHUMaHUe Ha HauOoJee
3HaYMMBIX MoMeHTax. OH ymeer
AHaJIN3UPOBATD, CpaBHHBATH,
KJ1accH(pUIIMPOBATH, 000011aTh,
KOHKPETH3HPOBATh u
CHCTEeMAaTH3HPOBATh W3yUYCHHBIH
Marepuan, BBIIENSS €ro KIIoUYeBbIE
ACTIEKTHI 17§ yCTaHaBJIMBast
MPUYUHHO-CIICICTBCHHBIC ~ CBSI3H.
dopmynupyer CBOU OTBETHI,
YBEPEHHO UHTEPIPETUPYET
pe3yNbTaThl  aHANM30B M JIPYTHUX
UCCIIeIOBAHUM, a TaiKe pelaeTt
CIIO)KHBIE CHUTYallMOHHBIE 3a1ayH.
CTymeHT  XOpomo  3HaKOM ¢
METOaMH UCCIIe0BaHUS,
HEOOXOJIMMBIMHU ISl TIPAKTUYECKON
JESTEIbHOCTH, U YMEET CBS3bIBATh
TEOPETUYECKHE aCIIEKThI IPEIMETa C
MPaKTUYECKUMH 3aa4aMH.

Y 10BJIETBOPUTEIILHO

3auTeHo

VY noBierB OPUTCIIBHO

3auTeHo

Crymentr  oOnamaer  6a30BBIMH
3HAHHUSIMHU o AMCLHUIIINHE, HO
HCIBITHIBAET TPYIHOCTH npu
CaMOCTOSTECJIBHBIX OTBETax u
HCIIONB3YeT HETOYHBIE
hopmymmupoBku. B xome 0TBETOB OH
JOITYCKAaeT OIMMOKM, KaCArOIIHECs
cytu BompocoB. CTyneHT crnocobeH
peuiarb TOJIBKO CaMbI€ ITPOCTHIC
3a7a4u u BIIa/EeT JIUIITb
MHUHHMAIBGHBIM Ha0OpOM METOJI0B
HCCTIe/IOBAHUSL.

He cnan

He 3auteno

He cnaun

He 3auteno

He cman

He 3auteno

CTyneHT He OBJIaJIeN 00s3aTeTbHBIM

MHUHUMYMOM 3HaHUH 110 IPEAMETY U
HE MOXET OTBETHTh Ha BOIPOCHI,
JaKe €CIH TperoiaBarelb 3a7acT
JIOTIOJTHUTEIILHBIE HaBOJIAIIHE
BOITPOCHI.

Juctunnuna (Moayinb) «OCHOBBI MPOMBIIIIEHHOM pa3paboTKu. Y TiIyOIeHHBIN Kype»
OLIEHUBAETCS CIEAYIOIKUM 00pa3oMm:

AKTHBHOCTD Bec

Onucanne

Jomaninue 3ananus | 20% | Habop 3amad o remam Henenu

[Ipoexr

80% | [TogroroBka MpoeKTa 1 €ro 3aluTa nepes ayauTopuei
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®opmysna pacuyéTta HTOrOBO OLEHKH IO IMCHUILIMHE (MOAYIW) «OCHOBBI
NPOMBILVICHHOH pa3padoTku. YriaylJaeHHbIl Kypeo»: «0,2% cpenHee 3a JOMalllHAE 3alaHus +
0,8%3a mpoeKT».

Texymmii KOHTPOJIb YCIIeBA€MOCTH 00YYAIOIIMXCS N0 JUCHHUIINHE (MO1YJII0)
Tunosble 1oMalIHUe 3a/1aHUS
Jomamnee 3axanne «OCHOBBI NPOrpaMMHPOBAHUSA Ha si3biKke GO»

1. Hanumwure nporpammy Ha Go, KOTOpast OOBSIBISIET CTPYKTYpPY «Person» ¢ moasMu ums,
BO3pACT M email, ¥ peanu3yiTe MEeTO1, BRIBOASLINI HHPOPMALIUIO O YETIOBEKE.

2. Co3paiitre unHTepdeiic «Shape» ¢ meromom «Area() float64» um peanmusyiite ero amns
cTpykTyp «Rectangle» u «Circle».

3. Peanusyiite (yHKIMIO, KOTOpas BO3BpAlIACT OIIMOKY, €CIH TepelaHHOE YHCIIO
OTpHULIATENILHOE, U HAMUIIIMTE UNit-TeCT I STON (QYHKIIUH.

4. Vicrionp3ysl makeT «context», co3qaiTe Mmporpammy, KOTOpas 3alyckaeT TOpyTUHY U
OTMEHSIET €€ BBIMIOJIHEHHE Yyepe3 2 CeKYHIbI.

5. Hanumure npuMep HCnoib30BaHus peduieKcruu A NOJIy4eHHUs ¥ BbIBOJIA THIIOB MOJeH
CTPYKTYPBHI.

6. Mcrnosp3ys cropoHHUM nakeT (Hanpumep, «github.com/fatih/colory), BeiBequTe nBETHOM
TEKCT B KOHCOJIb.

Jomamnee 3axanne «Paspadorka cepBucos Ha si3bike Goy»

1. Coznaiite mpoctoit REST API Ha Go ¢ omaum GET-3aamonnaTOM, Bo3Bpariatomum JSON
C MPUBETCTBEHHBIM COOOILIEHUEM.

2. Hammmmure unit-tect st co3gannoro REST API, ucnons3ys maket «net/http/httptesty.

3. Cosmaiite Dockerfile mis Bamero REST API u co6epure Docker-o6pas.

4. Onumwure, KaKk MOXKHO ONTHUMU3KUpOBaTh pazmep Docker-o6pasa ans Go-cepBuca.

5. Moaxmrountech k 6a3e nanubix PostgreSQL u3 Go-nmporpamMmsbl U BBITIOIHUTE TIPOCTOM
3aIpoc Ha MOJIy4eHHE CIUCKA M0JIb30BaTeNeH.

6. Peammsyiite REST API suanouHT ans noOaBieHHs HOBOTO IOJIb30BaTenss B 0asy
JTAHHBIX.

Jomamnee 3aganue «Pa3padorka MmukpocepBucoB Ha gRPC u aHaIu3 CTOPOHHUX
KOMIIOHEHTOB»

1. Onummte dhopmar ProtoBuf u co3maiiTe mpocToit proto-aiin ¢ onpeneneHuemM cepBuca
«Calculator» u metomom «Add».

2. Crenepupyiite Go-kon u3 proto-daiima u peanmusyidte cepBep ¢ meromoMm «Addy,
KOTOPBIH CKJIaJbIBACT JBa YUCIIA.

3. Peamuzyiite ket gRPC, koTOpHIil BeI3bIBaET MeTO «Add» ¥ BRIBOIUT pe3ysbTarT.

4. JloGaBbTe B proto-haityi METO] C TOTOKOBBIM B3aUMOJIEHCTBUEM (Streaming), Harpumep,
nepegaydy ClucKa Yucell U MOJIy4YEeHUE CYMMBI.

5. Peanusyiire middleware asns torupoBanust Be13oBoB gRPC-cepBuca.

6. IIpoananu3upyiiTe v ONMUIIUTE IPEUMYIIECTBA U HEJJOCTATKHU MCIIOJIb30BaHHSI CTOPOHHUX
KOMIOHEHTOB B (GO-TIpoeKTax Ha MpHUMEpe OJHOHN momyispHoW Oubnuorexu (Hampumep, Gin,
Gorm nnm Zap).

IIpumepHoe 3a1aHue 1715 MPOEKTA

IIpoexT: KoHcosbHoe npuiioxkenue 1Js ynpasiaeHus 3aaadamu (ToDo List) na Go
Hean: Pazpabotath KoHCONbHOE TmpwiokeHne Ha Go Jyisi CO3MaHMsI, XpaHEHUs U
yIpaBJiIeHHs CIIUCKOM 33/1a4 C UCTIOJIb30BaHUEM CTPYKTYP, UHTEP(HEeicoB, TOPYTHH U KOHTEKCTOB.
PeanuzoBath 00paboTKy OMOOK, peIeKCHIO U TOKPHITH KO Unit-TECTaMH.
Tpebosanus k npoekmy:
1. Crpyxkrypsl u nHTep deiicnl
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o Onmnpenenure crpyktypy Task ¢ mossimu ID, onucanue, ctatyc BBINIOJIHEHUS, 1aTa

CO3aaHM.

o Cospaiite uatepdeiic TaskManager ¢ metogamu it 100aBICHHS, YIAICHHS,
OOHOBIICHUS U TMIOTYYSHUS 3a/1a4.
o Peanmsyiite cTpyKTYpy, KOTOpast yaoBiaeTBopsier uurepdeiicy TaskManager,
UCTIONB3Ys Cpe3 ISl XpaHEHUs 3a/1a4.
2. O06pab6oTKa OIIMOOK
o Peanusyiite coOCTBEHHBIE THIHI OMIMOOK (HAIpUMEp, OITMOKA «3aa4a He
HalIeHay).
o OOpabartsiBaiiTe OMMOKHU TIPHU pabOTE C 3a7a9aMH B BBIBOJIUTE HH(POPMATHUBHEIE
COOOIIeHUS.

3. Peduiexcus

o Jlo6aBbTe QYHKIUIO, KOTOpasi C MOMOIIBIO Pe(PISKCUH BEIBOJUT UMEHA U THIIBI
noJiei cTpykTyphl Task.
4. T'opyTHHBI U KOHTEKCTBI
o Peanuzyiite pyHnkuuto, koropas nepuoandecku (kaxspie 10 cekyHa) BBIBOAUT
KOJIMYECTBO HEBBINOJIHEHHBIX 33/1a4, UCIIOJIb3Ysl TOPYTHHY.
o Hcnonpsyiite context. Context mjist BO3SMOKHOCTH OCTaHOBKH ATOM TOPYTUHBI 110
KOMAaH/I€ I10JIb30BaTeIsl.
5. Unit-tectupoBanue
o Hammmure unit-rects! 11st Bcex MeTo10B nHTepdeiica TaskManager ¢
MCIIOJIb30BaHUEM CTAaHIAPTHOTO Mmakerta testing.
6. HcnoJjb30BaHHe CTOPOHHUX NMAKETOB
o Hcnonp3yiite croponHuii maket (Harnpumep, github.com/fatih/color) ams
LIBETHOTO BBIBO/IA CTaTyca 3aJa4 B KOHCOJIb.

Kpurtepun oueHnBaHus MPOEKTA

Kpurepuii MaxkcuMaJIbHbIH Onucanne
oann
KoppektHocTh 1 [IpaBunpHAs peanm3annsg BeeX (yHKITHIA
peam3anuu unrepdetica TaskManager, koppektHas padora ¢
3aJa4aMu
O0paboTtka omooK 1 Hcnonb3oBanue moinb30BaTENbCKUX TUIIOB OMIMOOK,
IrPaMOTHOE PearnpoBaHKe Ha OIIMOKN
Hcnons3oBanue 1 KoppekTHoe 1 HHPOPMATHBHOE UCTIONB30BAHNE
pedexcun pedexcun U1 BEIBOAA HH(OPMALIUKU O CTPYKTYpe
Paborac 2 [IpaBunpHAs OpraHU3anys MEPUOANYECKOTO BHIBOAA
TOPYTHHAMH U C BOBMO)KHOCTBIO OCTaHOBKH 4epe3 KOHTEKCT
KOHTEKCTOM
Unit-rectsr 2 [ToxpbITHE OCHOBHBIX METOZIOB TECTaMH,
KOPPEKTHOCTh M YUTAEMOCTh TECTOB
Hcnonp3oBanue 2 LIBeTHOI1 BBIBOA CcTaryca 3a7ad C IOMOLIbIO
CTOPOHHUX MAKETOB CTOPOHHETO MaKeTa
KauectBo xona u 1 YuraeMocTh, KOMMEHTapUH, CTPYKTypa IMpOoeKTa
JIOKYMEHTalHs

Hroro: 10 6aiutos

TpeGoBaHus K 3aMTe NPOEKTA
1. IIpe3entanusi npoexTa (5-10 MmuHyT):
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— Kparko onumute pyHKIMOHATEHOCTD MPHIOKEHUSI.

— Pacckaxure 0 KIII0OUEBbIX MOMEHTAX peallu3allii: CTPYKTYPbI, HHTEP(EICHI,
00paboTka omrOoK, pedieKcus, TOPYTUHBI U KOHTEKCTHI.

— TlokaxkuTe, KaK 3amycKaeTcs MPUIOKEHUE U KaKk ¢ HUM paboTaTh.

2. JlemoHcTpamusi padéoThI:

— JloGaBbTe, yanuTe 1 OOHOBHUTE HECKOJILKO 3a/1ad.

— IIponemoHCTpUpYHTE BBIBO HH(DOPMAIIUHU O CTPYKTYpE depe3 pedIeKCHro.

— 3aHyCTI/ITe nepnoz[pmecm/lﬁ BBIBO/JI KOJIMYECTBA HEBBITIOJIHEHHBIX 3a1a4 U
OCTaHOBHUTE €r0 Yepe3 KOHTEKCT.

— IlokaxuTe NBETHOM BBIBOJ CTATyCOB 3aJady.

3. OOcyxneHue unit-TecToB:

— PaCCKa)KI/ITe, KaKuC MCTOJbI MOKPBITHI TECTAMU U TIOYCMY.
— 3aHy0TI/ITe TCCTHI U MMOKAXKUTC PC3YJIbTATHI.

4. OTBeTHI HA BONPOCHI:

— OOBscHUTE BBIOOP APXUTEKTYPbI U MOXOI0B.
— PacckaxuTte, ¢ KaKUMH CI0KHOCTSMU CTOJIKHYJIUCh M KaK MX PEIIHIH.
— OOcyanTe BO3MOXKHOCTH JaJbHEHIIIET0 PACIINPEHUS TPOEKTA.

3amaHus 1JIsl MPOMEKYTOYHOM aTTeCTANMHU MO JUCHHUILINHE (MO1YJII0)

Ne n/m 3ananne OT1BerT Komnerenuus
1. | Kakoli makeT HEOOXOIUMO HMITOPTUPOBATH 1T pabOTHI C fmt YK-1
¢opmarrpoBaHHBIM BBIBOJIOM B GO?
2. | Kakoii BcrpoeHHBIH T GO UCHONB3YETCS ISl XpaHCHUS slice OIIK-1
CIIMCKA C IEPEMEHHOM JIMHOMI ?
3. | Uro nenaer kiroueBoe ciaoBo defer B Go? A [IK-1

A) OrknaabBacT BEIIOIHEHUE QYHKLINY 10 3aBEPLICHUS
Tekymei GpyHkunu

B) YckopseT BeimonHenue nukia for

C) Co31aET HOBBII MOTOK M CIIOJTHEHUS

D) Ormensiet BoinosiHeHHE () YHKIIMH ITPH OIIUOKE
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