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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabowas mporpamma aucuMIUIMHBL (MOayisi) «OCHOBBI MPOMBIIUICHHON pa3padOoTKH.
YrinyOiaeHHbIE Kypc» COCTaBiI€Ha B COOTBETCTBUU C (efepaibHbIM T'OCYJAapPCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 OOpa3oBaHusi — OakajaBpuaT MO CHEIHAIBHOCTH
02.03.01 MaTtemaTuka ¥ KOMITbIOTEpHBIC HaykH, poduis «[Iporpamma aByx muriomo HUY
BIID u LYV «IpuxnagHas maremMaTuka H HWHPOPMATHKA», YTBEPXKACHHBIA TNPHUKA30M
MuHucTepcTBa HayKu M BhIciiero obpasoanust Poccuiickoit @eneparuu Ne 807 ot 23.08.2017
roja.

Nzyuenne muctumauabl (Moayssi) «OCHOBBI MPOMBIIIICHHON pa3pabOoTKH. YT1yOIeHHBIH
Kypc» TO3BOJISIET OBJIAJETh KIIOYEBHIMM METOJAaMH W TEXHOJIOTHUSMH, HEOOXOTUMBIMHU IS
3¢ (PeKTUBHOTO MPOESKTUPOBAHMS U BHEPEHUS TPOMBIIIJICHHBIX PEHICHUH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nucrumniuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOrpaMMe MOATOTOBKH
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka U KOMIIBIOTEpHBIE HAYKU, MPOQPHIIH
«IIporpamma asyx qumiomoB HUY BIID u LY «llpuknaanas marematuka u uH(pOpMaTUKa» 1
BXoauT B biok 1, yactb, GopmMupyemyro ydyacTHUKaMU OOpa30OBaTElIbHBIX OTHOIICHUH Kak
JTUCIUILIMHA TI0 BEIOODY.

Jucuummza (Moysb) n3ydaercst Ha 1 Kypce Bo 2 cemecTpe.

Heab wu3ydyeHus AUCHUILIMHBI (Moayas)) QopmupoBaHue Oa30BBIX 3HAHUH W
IPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX [UIl IPOEKTUPOBAHMs, aHalIM3a M BHEIPEHUs
IIPOMBILIEHHBIX TEXHOJIOTUN U IIPOLIECCOB.

3agaum M3y4eHHUs AUCHMILUIMHBI (MOAYJIs1) HalpaBjieHbl HAa (POPMUPOBAHUE Yy CTYJEHTOB
CIIEIYIOIIMM 3HAHWUM, YMEHUN U HABBIKOB!

— 3HaHUE OCHOB MpOrpaMMHupoBaHus Ha GO: CUHTAKCHUC, TUIIbI JAaHHBIX, CTPYKTYPHI,

— 3HaHUE NPUHLUIIOB KOHKYPEHTHOCTH U paboThI C CEThIO;

— 3HaHHUE OCHOB TECTUPOBAHUSA;

— YMEHHE IUCaTh, OTIAXUBATH U CTPYKTYPUPOBATh KO,

— yMeHue pazpabaTblBaTh U TECTUPOBAThH BEO-CEPBUCHI,

— HaBBIK UCIOJIb30BaHMS sA3bIKa GO, Kak MHCTPYMEHT PELICHUs IPUKIIaIHbIX 3a/1a4;

— HaBBIK cO37aHUA YPPEKTUBHBIX U HAJICKHBIX CEPBUCOB.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YyUYeHUsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xaHue KOMIeTeHITHH Nuauxkarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AUCHMIJIMHE (MOTYJIIO)
VK-1. Crioco0eH OCYIIeCTBIISATh TIOUCK, VK-1.1. 3HaeT MeTOAbLI IOKUCKA U aHaAJIN3a
KPUTHYECKAN aHAIN3 U CHHTE3 nH(pOopMaIuu B 001aCTH
nH(GOPMAITIH, TPUMEHSTh HCKYCCTBEHHOTO MHTEIJIEKTA,
CHUCTEMHBII TOIXO0/ AJIS peIeHHUs OCHOBHBIC MTPUHIIMIIBI
MOCTaBJICHHBIX 33729 KPUTHYECKOH OIEHKH HCTOYHUKOB
nH()OpPMAITIH B HX
pENIeBaHTHOCTH.
YK-1.2. YMeeT KpUTHYECKH OLIEHUBATh
WCTOYHUKYU HH(POPMALINN U
CHHTE3UPOBATh JIAHHBIC U3
Pa3INYHBIX HCTOYHUKOB JUIS
pelIeHus 3aaa4, IpUMEHSTh
CHUCTEMHBIH MOAX0/T K aHATTN3Y U
PELICHHUIO KOMILJIEKCHBIX MPO0IIeM
YK-1.3. NmeeT npakTU4eCKUN OTIBIT
paboThI C COBpEMEHHBIMH
WHCTPYMEHTAaMU W TEXHOJIOTUSIMU
JUTsE 00pabOTKH HH(POPMAILIH,
(hopMyITUPOBAHUH U
CTPYKTypUPOBAaHHUHM 3a/1a4 Ha
OCHOBE TMOJTY4YeHHOH MH(opManuu
OIIK-1. Crioco0OeH KOHCYJILTUPOBATh U OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIIHH U
WCIIONb30BaTh TEOpUH B 00JIaCTH
¢dbyHIaMEeHTaTbHBIC 3HAHUS B MaTeMaTHYECKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIUIUTUH; METOABI H
aHaJM3a, KOMIUIEKCHOTO H MTOJIXO/JTbI, UCIIOJIb3YEMBIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATTUTUIECKOM MaTeMaTHKH
reoMeTpud, TudHepeHInaTbHON OIIK-1.2. YMeeT MpuMeHSITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOJIbI JIS
T QepeHInalbHBIX YpaBHEHUH, pelIeHus NpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3aja4
MaTeMaTHYECKOM JIOTUKH, TEOPHUH OIIK-1.3. HmeeT pakTUYECKUN OTIBIT
BEPOSITHOCTEN, MATEMaTUUECKOM pa3paboTKHU U pean3alus
CTaTUCTHKH U CITy4alHBIX MaTeMaTHYECKUX MOJIETIEH B
MPOIIECCOB, YUCIEHHBIX METOJIOB, npodeccCHOHANEHON
TEOPETUYECKON MEXaHUKH B JeSITEIbHOCTH
podeCCHOHATEHOM
JIeSITeITbHOCTH
[K-1. CriocobeH popmynnpoBath IK-1.1. 3HaeT METOBI M MOAXOIBI K

3a/1a41 ¢ MaTEMaTHICCKOM
TOYHOCTBIO, 00OOCHOBEIBATh
YTBEPXKACHHUS CTPOTO U
aHAJIM3UPOBATH MOTyUYCHHBIE
pe3ynbTaThl B 00J1aCTH

(hopMyITUPOBaHUIO 337124, a TAKKE
OCHOBHBIC ITPUHIIUIIBI
MaTeMaTHIeCKOTO
JTIOKA3aTeNIbCTBA U aHAJIM3a
PE3yIBTATOB.
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MaTEMaTHKH U KOMIIBIOTEPHBIX
HayK

[K-1.2.

YMeeT KOPpEeKTHO CTaBUTh U
(hopMyTupOBaTH MaTEMaTHYECKHE
3a/1ayu, MPUMEHSITh CTPOTHUE
METOBI JOKa3aTeIbCTBA U
aHAIM3UPOBATH MOTyUYCHHBIE
pEe3yIbTaTHL.

[K-1.3.

HmeeT ombIT paboTHI ¢ 3ajauaMu
B 00J1aCTH MAaTEeMAaTUKH U
KOMITBIOTEPHBIX HAYK, BKIIFOYAs
MIPUMEHEHUE MaTEMaTHIECKUX
METOJOB JIJISl pEUICHUS
MIPAKTHYECKUX 33129
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
n HaumenoBanue Ounas ¢hopma TKY
pa3aesna IuCHUNJINHBI KonrakTHas padora (Tekymmii
MOIYJIst Jlek CeMuHapbBI CamocrosiTenb KOHTPOJIb
(roma nnu (npaKanpecx Konrposs Hasi pabdoTa yCIeBaeMoCTH)
He 3aHsITHS)
1 OCHOBBI 5 8 JlomarirHee 3amanne
MIPOrpaMMHUPOBaHUS Ha
si3pike Go
2 Pazpabotka cepBucoB 5 8 Jomainee 3aganue
Ha si3p1ke Go
3 Pa3paborka 6 8 JomaliHee 3aaHue
MHUKPOCEPBUCOB Ha
gRPC
4 Pa3paboTka cepBrucoB 6 8 JlomamHee 3amaHue
Ha si3pIke GO
5 Brimonnenwe 6 8 JlomarirHee 3amanue
WTOTOBOTO MIPOEKTA
3auem 8 3ammra mpoeKTa
Hmozo: 28 8 40
O6vem oucyuniunsvt (Mooy/s) 76
(6 ax. u.)
O6vem Ooucyuniunvt (MoOyan) 2
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HanMmenoBanue pasgea Conep:xanue TUCHUIUTHHBI (MOIYJs1) O TeMaM
JUCHHIJIMHBI (MO1YJIs1)
1 OcCHOBBI POTPaMMHUPOBAHHUS Ha Beenenue B si3b1k iporpammupoBanust Go. CTpyKTypbl, HHTEPEHCh

s361Ke GO

u Unit-rectupoBanue B Go. Mexanusm o0paOOTKU OMINOOK U
pednexcus. Kontekcrs! 1 3amyck nporpamm. ['opyTHHBI 1
HCTOJIb30BaHNE CTOPOHHUX MTAKETOB.

2 PaspaboTtka cepBucos Ha si3bike Go | REST API u ux tectuposanue. YcrpoiictBo Docker-o6pazos.
BsaumozerictBue ¢ 0azamMu JaHHBIX
3 Pa3paboTka MUKpOCEpBHCOB Ha gRPC: popmat ProtoBuf. gRPC: peanuzanus npocroro
gRPC B3anmMoeiicTBus. gRPC: nmotokoBoe B3aumoseiictere u middleware
4 Pa3paOotka cepBucoB Ha si3bike Go | AHaNIM3 UCIOJIb30BaHMS CTOPOHHUX KOMIIOHEHT
5 Boimonuenne utorosoro npoekra | Iloaroroska mpoekTa
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

Ocnosnas numepamypa:

1. Yepnsimes, C. A. TIpuHIMIBI, TATTEPHBI H METOAOJIOTHU Pa3pabOTKH MPOrPAMMHOTO
obecnieueHus : yueOHUK 1715 By30B / C. A. UepnbimeB. — Mocksa : 3natenbctBo FOpaiir, 2025.
— 176 c. — (Bricuiee o6pa3zoBanne). — ISBN 978-5-534-14383-6. — TekcT : 37IeKTpOHHBIH //
O6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567946.

Jlononnumensnasn n1umepamypa:

1. Yepnbimes, C. A. OcHoBbI nporpammupoBanus Ha Python : yue6Huk s By3oB / C. A.
UYepHnbltieB. — 2-¢ U3, nepepad. u gorn. — Mocksa : M3garensctBo HOpaiit, 2025. — 349 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-17139-6. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567821.

6. MartepuajbHO-TeXHHYECKOe o0ecrevdeHne

YHuBEpCUTET pacrojaraer MaTepualibHO-TEXHUYECKON 0a30i, COOTBETCTBYIOIICH
JENCTBYIONIMM MPOTUBOIOKAPHBIM TIPAaBUIIaM U HOpMaM U OOeCTieunBarolieil MpoBeIeHNE BCEX
BUJIOB JIUCHUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE IPEACTABISAIOT COO0M yueOHbIE ayIUTOPUH JUIsl IPOBEACHUSI 3aHATUI
JEKIMOHHOTO THMA, 3aHATHH CEMHUHAPCKOro (MPaKTUYECKOro) THMA, TPYIMNOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIIEHUS JUISI CAMOCTOSITETLHOM paOOThHI U MTOMEIIEHUS IS XpaHeHUsI U TPOPUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEICTBAMHU OOY4YEHHS, CIYXKAIlUMHU 7S MpeAcTaBleHus: ydeOHOI
uH(popMaluu 00JbILION ayIUTOPUH.

W3ydeHne AUCIUILTUHBI (MOTyJIsl) OOeCTieunBaeTCs B yUeOHBIX ayAUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJbSIMU;

— KOMIIBIOTEPHOU TEXHUKOM;

—  CHENHMaIU3UPOBaHHBIM 000pyI0BaHUEM, BKIIIOYAs IEMOHCTPAIIHOHHOE 000pYI0BaHHE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJAIOMINXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUISl MCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHuBepcurera.

OOyuaromMess TPEeAOCTaBIsSeTCs JAOCTYNn (B TOM 4MCIE YIaleHHBIH) K pecypcam
MH(OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTpPOHHBIM pecypcaM (B TOM
YHCJI€ AJNEKTPOHHBIM OHMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH(POPMAIITMOHHBIM CIIPABOYHBIM CHCTEMaM):

DNEeKTPOHHBIA JOKYMEHT


https://urait.ru/bcode/567946
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Ne HaumenoBanmne mopraia
(u31aHMA, Kypca, IOKyMEHTAa)

CchbliIka

1. | Hayunas snextponHas 6ubnuoreka elibrary.ru
Ooubanoreka

https://elibrary.ru/defaultx.asp

2. Baza manaeix mug | T-cnenuanuctos

https://habr.com

3. Bbasza nauneix ScienceDirect

https://www.sciencedirect.com

4, OdunmanbHeli caiT MUHHCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BhICIIEro oOpa3zoBanus Poccuiickoit @eneparyn

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | EnunHas KoiuieKkuus udpOoBEIX 00pa3oBaTelIbHBIX http://school-collection.edu.ru/
pecypcoB

8. ®denepanbHBIA IEHTP HHPOPMAITHOHHO -
00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru/

[lepeuens HWHDOPMANMOHHBIX  TEXHOJOTHH,

HCIIOJIB3YEMbBIX IIpU  OCYHICCTBJICHUU

00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYeHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U

I/IH(1)OpMaI_II/IOHHBIe CIIPABOYHBIC CUCTCMBI.

HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO

pacnpocTpaHsieMoe

OnepannoHHble CUCTEMBbI:

Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nmuuensnonHoe

bpaysepsbl:

SIunexc.bpaysep OTEYECTBEHHOE CBOOO/THO PacIpOCTPaHsIeMOe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUIOKEHHUS:

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE

TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe odecnieyenue s IVIAHUPOBAHUS U YUeTAa BPeMEHH:

Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpaBjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxuoe | nuuensnonHOe
Cucrtembl ynpapjieHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGexHoe | nmuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nniensuonHOE
CnpaBoYHO-IIPAaBOBBIE CHCTEMBI:

KoncynbranTIlintoc: cripaBoYHO-TIpaBoBast OTEYECTBEHHOE JHMUEH3HOHHOE
cucTeMa

CpencTBa AaHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE JIMIIEH3HOHHOE

Cranpmapraeiii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PAaCIPOCTPAHAECMOE
Anaconda 3apyOexHoe CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0ekHOoe cBOOOJTHO pacpoCTpaHsIeMoe
CopelliaSim 3apyOekHOoe cBOOOJTHO pacpOCTpaHsIeMOe
Google Colaboratory 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE

IlakeThl MPOrpaMMHBIX CPeICTB M OUOJIHOTEK:
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AutoPsy 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe

Interactive Disassembler (IDA) 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CucrteMbl ynpasjieHHs1 0ubanorpapudeckoii mugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Docker 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus i 00y4aIOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce uszydenus nucuuiuinHbl (Moaynsi) «OCHOBBI MPOMBIIUIEHHON pa3pabOTKH.
YrayGieHHBIH Kype» B paMKaxX TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH HUCIOIb3YIOTCS TaKHE BUIBI
yueOHOI paboThl, KaK CEMHHAphl, MPOEKT W JOMAIHUE 3a/laHus, a TAKKE Pa3TUYHbIC BUJIBI
CaMOCTOSITENIbHOM pa0OThl 00yYaroIIMXCS IO 3aJaHUI0 IPENoJaBaTelis, HAlpaBICHHbIE Ha
pa3BUTHE  HABBIKOB  NPO(ECCHOHATBHOW  JIGKCHKH,  3aKpelyieHHe  MPaKTHYEeCKHX
pohecCHOHANBHBIX KOMIIETEHIIUN, TOOIIPEHNUE UHULIUATHB.

Yuacmue 6 cemunape (ayoumopmnas paboma) — akTuBHas padoTa CTyJeHTa Ha CEMHUHape,
€r0 OTBETHI Ha BOIIPOCHI MTPETIOIaBaTeNsl M YIaCTHE B AUCKYCCHH.

JI1s ycnenmHoro y4acTusi B CEMHHApe CTYJAEHTaM pEKOMEHAYETCs 3apaHee 03HaKOMUTHCS C
TEMON OOCYXACHHUS, MPOYUTATh HEOOXOJUMBIC MaTe€pHajbl U MOATOTOBUTH BOMPOCHL. BaxkHO
AKTHUBHO CJIYIIaTh M BOBJEKAThCS B IMCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOIMPOCHl MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
OMHPAsCh HA U3YUYEHHBIN MaTepHuall. Takke MoJe3HO MOAACPKUBATH AUATIOT C OJTHOKYPCHUKAMU,
YTOOBI 000TaTUTH 0OCYKICHNUE M PACIIUPUTH CBOU 3HAHUS.

IIpoexm — 3T0 LieTIEHANPABICHHAS AESITEIbHOCTD, UMEIOIIAsl ONPEECIICHHBIE LENH, 3a1a4U U
BPEMEHHBIE PAMKH, B PE3YJIBTATE KOTOPOU CO3/1a€TCS YHUKAJIBHBINA ITPOIYKT MUJIU yCIIyTa.
Jis ycneniHoW IMOATOTOBKH IIPOEKTa PEKOMEHIYETCS CIEAYET BBIINOJHATH CIEAYIOIINE
PEKOMEH 1AL u:
— YeTKO ONpe/eINTe LeNb U 3a/1aui MIPOeKTa, YTOOB! MOHUMATh, KAaKOW pe3yJIbTaT BbI
XOTUTE TOCTUYb;
— COCTaBbTE IIaH PabOTHI, pa30MB MPOEKT HA ITAIbI C yKa3aHHEM CPOKOB BBIMOJTHEHHUS
KQKJIOTO U3 HUX;
— HCNONb3yWTE pa3HOOOpa3Hble HCTOYHUKA HMH(OPMALMM U HMHCTPYMEHTHI IS
UCCIIIOBAaHUSL TEMBbI, 4TOObI 00ECHEeYNTh KaueCTBEHHYK) OCHOBY Ul BallIero
IIPOEKTA;
— PETYJSIPHO TPOBEPSIUTE MPOTrpecc M BHOCHUTE KOPPEKTUBBI B IUIAH, €CIU ITO
HE00X0/1MMO, 4TOOBI OCTaBaThCs HAa MPABUIIBHOM IyTH K 3aBEPIICHUIO TPOEKTA.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh MEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3inuyHbIE HCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Camocmosimenvnas paboma — paboTa CTYyAEHTOB, HaIlpaBJIE€HHas Ha YIJIyOJeHHOe
U3YYEHUE OTJIEIbHBIX TEM U BOIIPOCOB y4E€OHON AUCIMITIIUHBI (MOTYJIS).

B npouiecce camocTosTeNbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BaHHBIMH
MaTepuaiaMH Mpu MUHUMAJILHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKI0YaoT padoTy
C KOHCIEKTaMH JIeKIui (06paboTka TeKcTa), MOBTOPHOE U3ydeHHE YIeOHBIX MaTEepPHUaIOB TIAHOB
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U TE3MCOB OTBETOB, M3YUYCHHE JTOTIOJHUTEIBHBIX TEM, BBHIMOJHEHNE y4eOHO-UCCIIEI0BATEIHCKIX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi U OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH MO
aucuunanHe (Mmoayiar) «OCHOBbI MPOMBIIVIEHHOH Pa3padoTKu. YTIiiy0JdeHHbI Kypc»

OrneHuBaHue YpOBHS Y4EOHBIX JOCTHDKCHUU, OOYYArOMIMXCs MO TUCIUIUIMHE (MOIYIIIO),
OCYIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTallUu.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCyIIeCTBIseTcs B (opme
3auema, IPU STOM IIPOBOAUTCS OI[CHKA KOMIETEHUUH, CPOPMUPOBAHHBIX MO JUCIUILTUHE.

Jnst olleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JCCATHOAIIbHAS IIKaJIa OIEHUBAHMS, KOTOpas COOTHOCUTCSA C TPaJAMIIMOHHOU
nATHOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oMm:

Ounenka 3a 3a4er OO0mas xapakTepucTuKa

Jdecarudanabuas IlaTudamibHasn
pe3yabTaTa 00yueHus mno

OlleHKA OlleHKA

AUCUMILIMHE (MOIYJIIO)

10 OTiaHO 3adreHo CTymeHT  TOTHOCTBIO  BIajeeT

9 OTnmnyao 3auTeHo 3HAaHUSIMHU, U3JI0KCHHBIMH B pa60qel71
IporpamMMme, M TIIYOOKO OCMBICISET

8 OTau4HO 3aureHo
qucuuuinay. OH caMOCTOSITETBHO U

JIOTHYECKH MOCJIeI0BaTEIbHO
OTBEYaeT HAa  BCE  BOIIPOCHI,
aKUEHTHUPYs BHUMaHUE Ha HawmOoJjee
BA)XKHOM. YMEET aHaJIU3UpPOBaTh,
CpaBHHBATB, KJIacCU(UIIMPOBATH,
0000mIaTh, KOHKPETH3HPOBaTh U
CHCTEeMaTH3UPOBATh U3Y4YEHHBIN
Marepuan,  BbIICISS  KIIFOYEBBIC
MOMEHTBI u yCTaHaBJIUBAs
NPUYUHHO-CIIEICTBEHHbIE CBSI3H.
Yetko dbopmynupyer OTBETHI,
yYBEPEHHO UHTEPIPETUPYET
pe3yibTaThl aHAIU30B H JAPYIUX
UCCJIENIOBAaHUI, a TaKKe perraer
cioxHble 3agayn. CTYZEHT XOpOILIo
3HAKOM C METOJaMH HCCIIE/IOBaHUs,
HEOOXOJUMBIMU ISl MTPAKTHYECKOM
JeSITEIbHOCTH, U YMEET CBS3bIBAThH
TEOopeTUIeCKre ACTICKThI
JIMCITUTUIMHEI (Momymst) C
NPaKTHYECKUMHU 3a/1a49aMH.

7 Xoporro 3auTeHo Cryment  obOmajmaer  3HaAHUSAMHU

6 Xopomo 3auTeHo npeaMera HOYTH B MOJHOM O0beMme
paboueii MIPOTPaMMBI u
CaMOCTOSITEIBHO, JOTUYECKU
MOCJIE0BATEIFHO W BCECTOPOHHE

OTBCYACT Ha BCC BOIIPOCHI,
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

aKLEHTHPYs] BHUMaHHUE Ha Hauboiee
3HaYMMBIX MoOMeHTax. OH yMeeT
aHAJIN3UPOBATh, CpaBHHBATH,
KJIacCU(DUIMPOBATH, 00001maTh,
KOHKPETU3UPOBATh u
CHCTEMaTU3UPOBATh W3y4YEeHHBIH
MaTepuai, BBLAETSAS €ro KIIOYeBbIe
ACHEKTHI u yCTaHaBIUBast
IPUYMHHO-CICACTBCHHbIE  CBSI3H.
dopmynnpyer CBOU OTBETHI,
YBEPEHHO HHTEPIPETUPYET
pe3ynpTaThl AaHAIU30B U JIPYTHX
HCCIENOBAHUM, a TakKe pelaer
CIIOKHBIE CHUTYallMOHHBIC 3aJayu.
CTyneHT  XOpoulo  3HakoM C
METOAaMHU UCCIIeIOBAHUS,
HEOOXOIUMBIMH JAJISI IPAKTUUECKOM
ACATCIIBHOCTHU, U YMCECT CBA3BIBATH
TEOPETUYECKUE ACTIEKTHI IPEAMETA C
MPaKTUYECKUMU 3a7auaMHu.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Cryment  oOnamaeT  0a30BBIMU
3HAHWAMH 110 JUCIUIUIMHE, HO
HCIBITEIBAET TPYAHOCTH npu
CaMOCTOSTENLHBIX ~ OTBETAX  H
UCTIONB3YET HETOYHEIE
¢dbopmynupoBku. B xoze oTBETOB OH
JIOTTYCKAeT OIMUOKH, KacaroIuecs
cytu BorpocoB. CTyJeHT crocoOeH
peliath TOJIBKO CaMble MPOCTHIC
3a1a4uu u BJIaJIEET JIATIE
MUHUMAaJIbHBIM Ha0OpOM METOJIOB
HCCIIEOBAHHS.

He cnaun

He 3auteno

He cnaun

He 3auteno

He cnaun

He 3auteno

CryZneHT He oBJaien 0043aTeIbHBIM

MHHHMYMOM 3HaHUH 10 IPEAMETY U
HE MOXET OTBETUTb Ha BOIIPOCHI,
JlaXKe €CIIM IpernojaBaTeNb 3a1aeT
JIOIIOJIHUTENbHBIE HaBOJSIINE
BOIIPOCHI.

Hucniunmuna (Moyib) «OCHOBBI MPOMBIIIIIEHHOHN pa3paboTKu. YTIIyOJICHHBIA KYpC
OLIEHUBAETCS CJIEAYIOIIMM 00pa3oM:

AKTHBHOCTH Bec

Onucanue

Howmamnnue 3aganus | 20% | HaGop 3aaau o Temam Hemenu

IIpoext

80% | [MoaroToBka mpoeKTa M ero 3aliuTa rnepes] ay IuTopuei
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®opmyJa pacyéTa HUTOrOBOM OIEHKHM MO0 JAUCHMIVIMHE (Moayaw) «OCHOBBI
NPOMBINLICHHOH pa3padoTKu. Yriy0/aeHHbIH Kype»: «0,2% cpenHee 3a JOMalIHUE 3aJaHus +
0,8%3a mpoeKT».

Texkyuuii KOHTPOJIb YCIIEeBAeMOCTH 00y4al0IIMXCS 10 IUCHUILIMHE (MOLYJII0)
Tumnosblie JoOMALIHUE 3aJaHUS
Jdomamnee 3ananue «OCHOBBI IPOrpaMMHUPOBaHusl HA sA3bIKe GOo)

1. Hanmummure nporpamMmy Ha Go, KOTOpasi OOBSBISET CTPYKTYpY «Person» ¢ moisimMu ums,
BO3pacT u email, 1 peanu3yiTe METO, BRIBOASIINNA HH()OPMALINIO O YEIOBEKE.

2. Cospaiite untepdeiic «Shape» ¢ meronom «Area() float64» u peanmusyiite ero s
ctpyktyp «Rectangle» n «Circley.

3. Peanusyiite (QyHKIUIO, KOTOpas BO3BpAaIlaeT OIIMOKY, €CJIM IepelaHHOe YHCIIO
OTPULIATENBHOE, M HAITUIIUTE UNit-TeCT I 3TOH (QyHKIIUH.

4. Wcrionb3ysl MakeT «contexty, co3mgalTe MporpaMMmy, KOTOpas 3allyCKaeT TOPYTUHY H
OTMEHSET €€ BBIOJIHEHHE Yepe3 2 CEKYHIBL.

5. Hanummre npuMmep MCHONIb30BaHUs peISKCHH IS TOTyYSHHS U BBIBOJA THUIIOB ITOJICH
CTPYKTYPBHI.

6. Mcnonb3ys cropoHHuii makeT (Harpumep, «github.com/fatih/colory), BeiBeauTe IBETHON
TEKCT B KOHCOJIb.

Jomamnee 3ananne «Pa3padorka ceppucos Ha si3bike Go»

1. Co3zpnaiite npocroit REST APIna Go ¢ ogaum GET-3n1nouaTOM, Bo3Bparmaronmm JSON
C IPUBETCTBEHHBIM COOOIIEHUEM.

2. Hamummwre unit-tect 11 coznanHoro REST API, ucnionb3ys naker «net/http/httptest».

3. Cospnaiite Dockerfile qns Bammero REST API u co6epure Docker-o6pas.

4. Onumwure, KaKk MOKHO ONTUMU3UPOBATh pasmep Docker-o6pasa mis Go-cepBuca.

5. INonkmountech k 6a3e nanHbIx PostgreSQL n3 Go-nmporpammsl ¥ BBIIOJHUTE MPOCTOM
3armpoc Ha MOJy4YeHHUE CIHCKa MOIb30BaTeNeH.

6. Peamuzyiite REST API suamowHT ans noGaBieHHsT HOBOTO IIOJIB30BaTeNsi B 0azy
JaHHBIX.

JNomamnee 3a1anue «Pa3padorka mukpocepBucoB Ha gRPC u aHaau3 cTopoHHUX
KOMIIOHEHTOB

1. Onumute Gopmar ProtoBuf u cozmaiite mpocToit proto-¢aiin ¢ onpeaeieHueM cepBuca
«Calculator» u metogom «Addy».

2. Crenepupyiite Go-kox u3 proto-aiima m peanmsyiite cepep ¢ meronoMm «Addy,
KOTOPBII CKJIa/IbIBAET JBa YHCIA.

3. Peamuzyiite kiuent gRPC, koTopslit BeI3bIBaeT MeToa «Add» 1 BEIBOJIHUT pe3yibTar.

4. JloGaBbTe B proto-(haiia METO]] C MOTOKOBBIM B3aHMMOJICHCTBHEM (Streaming), HalpuMep,
nepeaavy CIucKa Yucel U MOJTyYeHNE CyMMBI.

5. Peanusyiite middleware as norupoBanus Bbi3oBoB gRPC-cepBuca.

6. IIpoananu3upynTe ¥ OMUIINATE TPEUMYIIECTBA U HETOCTATKN NCTIOIH30BAHMUS CTOPOHHHIX
KOMITIOHEHTOB B (GO-IpoeKTax Ha MpUMepe OJHOW momyssipHoi O6ubmmoreku (Hampumep, Gin,
Gorm unu Zap).

IIpumepHoe 3a1aHue I/ MPOEKTA

IIpoexT: KoHcosibHOe npuiioxkeHue s ynpasiaeHus 3agayamu (ToDo List) na Go
Heasn: Pazpabotats KkoHCONbHOE TNpuiokeHne Ha Go Uis CO3JaHMSA, XpaHEHUS U
yIIpaBJICHUS CITUCKOM 3aj1ad C MCIIOJIb30BaHUEM CTPYKTYpP, HHTEp(EHCOB, TOPyTHH U KOHTEKCTOB.
PeanuzoBath 00paboTKy OMIMOOK, pedIIeKCHIO U MMOKPHITH KO Unit-TeCTaMu.
Tpebosanus k npoekmy:
1. Crpykrypsl U HHTep(eiichl
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o Omnpenenure crpykrypy Task ¢ momssmu ID, onucanue, cTaTyc BBIOJHEHHUS, 1aTa

CO3JaHus.

o Cospaiite uarepdetic TaskManager ¢ meromamu it JoOaBICHUS, YIaTICHNU,

OOHOBJICHHS U IMMOJIYYCHHA 3a1a4.

o Peanm3yiite cTpyKTypy, KOTOpas ynoBierBopset unrepdeiicy TaskManager,

UCTIONB3YS Cpe3 JUIsl XPAaHCHHUS 3a]1a4.
2. Oo0padoTka oIMOOK
o Peanmu3yiite coOCTBEHHBIEC TUITBI OMIMOOK (HAPUMED, OMUOKA «3a/1a4ya He
HaleHay).

o Ob6pabaTsiBaiiTe OIIMOKH MpH padoTe C 3a1a4aMu M BEIBOJUTE HHPOPMATUBHBIC

€cOo00IIEeHUS.
3. Pedaexcus

o JloGaBbTe GyHKIUIO, KOTOPAsi ¢ TOMOUIbIO peieKCUU BEIBOJIUT UMEHA U TUIIBI

noJieit cTpykTypbl Task.
4. T'opyTHMHBI H KOHTEKCTBI

o Peammsyiite ¢pyHKIMIO, KOTOpask nepuoaudecku (Kaxkapie 10 cexyHT) BEIBOIUT

KOJIMYCCTBO HCBLIITOJIHCHHBIX 3a/1a4, UCIIOJIb3YA IT'OPYTUHY.

o MHcnons3yiite context. Context 1yt BO3MOXHOCTH OCTaHOBKH 3TOW TOPYTHUHBI 10

KOMaH/I€ TT0JIb30BaTeIs.
5. Unit-tectupoBanue
o Hammmmre unit-rectsl a1s Bcex MeTonoB nHTepdeiica TaskManager ¢
UCIIOJIb30BAHUEM CTaHIApPTHOTO maketa testing.
6. Hcnosib30BaHHE CTOPOHHHUX NMAKETOB
o Hcnonw3yiiTe ctoponnuii naker (Hanpumep, github.com/fatih/color) mst
I[BETHOTO BBIBOJIA CTAaTyCa 3a/1a4 B KOHCOJIb.

Kpurtepun oneHnBaHus npoexkTa

Kpurepuii MaxkcumanbHbIN Onucanue
ERA
KoppextHocTh 1 [MpaBunbHas peanu3amnus BCeX QYHKIMHA
peanuzanun unrepdeiica TaskManager, koppektHast padora ¢
3a71a4aMu
O6paboTka ommodoK 1 Hcnonp3oBaHue MOIb30BaTENBCKUX THIIOB OITHOOK,

IrpaMOTHOE pearupoBaHue Ha OIUOKU

Hcnonbp3oBanne 1 KoppekTHoe 1 nH(GOpMAaTHBHOE HCIOIb30BaHUE
peduiexcun peduiexcuu A BBIBOJIAa MHPOPMAITUH O CTPYKTYpe
Pabora ¢ 2 [TpaBuibHAS OpraHU3aIKs TEPHOIUYECKOTO BBIBOIA
TOPYTHHAMHU U C BO3MOKHOCTBIO OCTAaHOBKH 4epe3 KOHTEKCT
KOHTEKCTOM

Unit-tectsr 2 [TokpeITHE OCHOBHBIX METOJIOB TECTAMH,

KOPPEKTHOCTb U YUTAEMOCTH TCCTOB

Hcnonb3oBaHue 2 [IBeTHOI BBIBOJ] CTaTyca 3ajJiad ¢ MTOMOIIbIO
CTOPOHHUX MaKETOB CTOPOHHETO IIaKeTa

KauecTBo KON1a 1 1 UuraemMocTh, KOMMEHTAPUH, CTPYKTYpa MPOEKTa
JOKYMCHTalusd

Hroro: 10 damos

TpeboBaHus K 3a1UTE POEKTA
1. IIpe3enTauusi npoexkrta (5-10 MmunyT):
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— Kparko onumunrte GyHKIIMOHATBHOCTH IPUIIOKEHUS.
— Pacckaxure 0 KIIFOUEBBIX MOMEHTAX PeaTu3alluu: CTPYKTYPhl, HHTEP(HEHCHI,
00paboTka omuooK, pedIeKcus, TOPYTHHBI U KOHTEKCTHI.
— TlokaxuTe, KaK 3aIycKaeTcs MPUIOKEHUE U KaK ¢ HUM padoTaTh.
2. JlemoHcTpanusi padoThbl:
— Jlo6aBbTe, ynanute 1 0OHOBUTE HECKOJIBKO 3a/1a4.
— IIponeMoHCTpUpYiTE BBIBOJ HHPOPMAIIMH O CTPYKTYpE uepe3 pedaeKcuto.
— 3amycTuTe NepruoAMYeCKU BEIBOJI KOJIMUYECTBA HEBBITTOJHEHHBIX 337249 U
OCTAHOBUTE €r0 Yepe3 KOHTEKCT.
— [Ilokaxure LBETHOM BBIBOJI CTATYCOB 3a/a4.
3. OO0cy:kaeHune unit-TecToB:
— Pacckaxure, Kakre METO/IbI IIOKPBITHI TECTAMU U ITOYEMY.
— 3amycTuTe TeCThI U MOKAXUTE PE3yJbTaThI.
4. OTBeTbI Ha BONPOCHI:
— OOBscHUTE BBIOOP apXUTEKTYPHI U TOJXOJIOB.
— Pacckaxunre, ¢ KAKUMU CIIOKHOCTSIMU CTOJKHYJIUCH U KaK WX PEIIHIIH.
— OOcynuTe BO3MOKHOCTH JAIBHEUIIETO pACIIMPEHUS IPOEKTA.

3apanus AJs MPOMEKYTOYHOM aTTeCTAIUM MO IMCUMILINHE (MOTYJIIO0)

Ne i/ 3aganne OTtBeT Komnerenuus

Kakoii makeT He00X0IUMO UMIIOPTUPOBATH I PAOOTHI C fmt YK-1
(dhopmMaTupoBaHHBIM BBIBOJIOM B GO?

Kaxoii Bctpoennsiit Thir Go HCnonb3yeTcs U XpaHEHHS slice OIIK-1
CIIMCKA C MePEeMEHHON JUTHHOW?

Yro penaet xiroueBoe ciaoBo defer B Go? A TIK-1

A) OTKIaabpIBACT BHIMOTHEHNE (QYHKIMH J0 3aBEPIICHUS
TeKyel QyHKIun

B) Yckopsiet BoimmonnHeHue nukia for

C) Co3maér HOBBIH MOTOK UCTIOTHEHUS

D) OrmeHsieT BeInoHeHHe (GYHKIUH TPU OIIHOKE
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