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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma mucnumuinHbl (Momyns) «Axagemus Backend» cocraBieHa B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npodunb [IpoayKTOBBIM MEHEIKMEHT, YTBEP)KIEHHBIM Npuka3oM MUHUCTEpPCTBA HAayKd U
BeIciero oOpasoBanust Poccuiickoit deneparmu Ne 810 ot 23.08.2017 roxa.

Uzyuenue nucuuruinnbl (Monyns) «Akagemusi Backend» mo3Bosmsier cryneHTamM OCBOUTH
KJIIOYEBbIE TEXHOJOTMM M HMHCTPYMEHTHI pa3pabOTKU CEPBEPHOM YaCTH TNPHIOKEHHUH, YTO
ABIISIETCS. OCHOBOM JJIsl CO3AaHMsI MacITaOupyeMbIX U 3(()EKTUBHBIX MPOrPAMMHBIX PELICHHIA.
Kpowme Toro, 3HaHue NPUHIMIIOB padOTHI ¢ 6a3aMu JaHHBIX, APl 11 apXUTEeKTypHBIMH TATTEpPHAMU
CIOCOOCTBYET PAa3BUTHIO HABBIKOB, HEOOXOAMMBIX JJIsi YCIEUIHOW Kapbepbl B 00JacTH
MPOrPaMMHUPOBAHUS U PA3paOOTKHU MPOTPAMMHOTO 00ECIICUCHHSI.

MecTo TMCHUIJIMHBI (MOAYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[IpoayKTOBBII MEHEIKMEHT U BXOIUT B biiok DaKynbTaTUBHBIE JUCUUTUIAHBI.

Jucnuniuza (MOAynb) uzydaercs Ha 1 kypce Bo 2 cemecTpe.

Leap u3ydyeHHs AUCHUILIMHBI (MoayJs): (GopMHUpOBaHHE MOHMMAHUA HUACOJIOTHH U
KJIFOUEBBIX ACTIEKTOB Pa3pabOTKX BHYTPEHHEW M BBIYUCIUTEIILHON JIOTUKU BEO-CalTOB UK BEO-
MPUIIOKEHUS, a TAK)KEe HHOTO MPOTrPAMMHOT0 o0ecrieueHrs U HHPOPMAITMOHHBIX CUCTEM.

3agaum u3y4eHus TUCHUILIMHBI (MOLYJIs1):

— UW3Yy4YEHHUE MOCTPOEHUS BHYTPEHHEHN CTPYKTYpPhI BEO-TIPUIIOKEHUIA;

— H3y4YEHUSI OCHOBHBIX METOAMK, MOJXOA0B M OUOIMOTEK JAJsl MOCTPOSHUSI BHYTPEHHEH
CTPYKTYpBI BeO-npritoskeHus Ha si3bikax C+ u Python.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMu YHHUBEpCUTETA U B (POpME caMOCTOSATEIHHON PabOTHI 00yUYaIOITUXCS:

Komnerenumus

Conep:xanue KOMIEeTEHIIUH

Nuauxarop
KOMIeTEeHIIH U

IlepeyeHb MJIAHNPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
AUCHMIJIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATEILHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITEJIbHOCTH, a TaK)Ke
MNPUHIUIIBL YIIPABICHUS
BpEMEHEM H IIeJIeTOoIaraHus

VK-6.2

YMeeT CTaBUTh PCTHCTHYHBIC
U TOCTHXKUMBIC LIETIH,
OIIPEIEIIATE IPUOPUTETEI B
CBOCH JCATEITBHOCTH, a TaKKe
pa3pabaTeiBaTh U BHEAPSTH
IIJIaHbI IO COBEPHICHCTBOBAHUIO
CBOHX HABBIKOB M KOMIICTCHIIAH
Ha OCHOBE MOJIYYEHHOU
CaMOOIICHKHU

VK-6.3

HMmeeT npakTUUECKUNA OIBIT
IIPUMEHEHUSI METOIOB
CaMOOLICHKH B CBOE
poheCCUOHATBHOMN
JeSITeTHOCTH, BKITFOUAst
ydacTHe B TPEHHHTaX,
CeMHHapaXx U MPOEeKTaXx,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2.

CnocobeH co31aBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHBIE
MaTeMaTHYeCKUe MOJIEIH U
METO/IbI, NCTIONIb3YEMbIE B
€CTECTBEHHBIX HayKax,
BKJIIOYasi CTATHCTHYECKOE
MOJICTTHPOBAHUE,
nddepeHInanbHbIe
YpaBHEHUS M YHCIICHHBIE
METOJIbI, @ TAK)KE COBPEMEHHBIE
MOJXOBI K UCCIICTOBAHUIO U
aHaJM3y JaHHBIX

OIlK-2.2

YwMmeet pa3zpabaTeBaTh U
aJanTHpOBaTh MaTEMaTUYECKHE
MOJIETH JUISl pELLICHUS
KOHKPETHBIX MPo0IieM B
€CTECTBEHHBIX HayKax,
MIPOBOAMTD UX AHAIIU3 U
BepuduUKaIuro, a TakxKe
HMHTEPIIPETHPOBATH
[IOJIy4YEHHBIE PE3YJIbTATHI B
KOHTEKCTE Hay4IHBIX
HCCIEI0BAHUI
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OIIK-2.3

HNmeet npakTUYECKUA OTIBIT
CO3/IaHUS U HCCIEIOBAHMS
MaTEeMaTHYECKUX MOJICIICH B
paMKax Hay4HBIX POCKTOB MM
HCCIIEJOBAHNM, BKITFOYAS
y4acTHe B ITyOIMKAIUIX,
KOH(EpPEHIUAX WIN
KOJU1a00paIusx, e ObUtH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

IK-3. Crioco0eH periath 3a1auu
podeCCHOHATTEHOM
JIeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMECHTA,
(hopMyJIMpPOBaTh PE3yIbTATHI
aHaln3a " BBISABIT
IMMOCJICACTBUA MMOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
ONTUMH3AIUH TPOTYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
IMPOAYKTOBOT'O MCHCPKMCHTA

IK-3.2.

YMeeT npuMeHsTh
aHAJIUTUYECKUE HHCTPYMEHTHI
U TIporpaMMHOe o0ecTiedeHue
IUIs1 00paboOTKH 1
BU3Yyall3allii TaHHBIX, &
TaKxe (OPMYIUPOBATh BBIBOJIBI
Ha OCHOBE MPOBEACHHOTO
aHaimm3a

[K-3.3.

HmeeT onbIT paboThI HAJ
peaNbHBIMH TPOSKTAMU B
00JacT MPOAYKTOBOTO
MEHEIKMEHTA, BKIIIOYas
aHaJIu3 M0JIb30BATEILCKOTO
MOBENEHUSA U OIITHMH3AIIHAIO
MPOJYKTOB Ha OCHOBE
MIOJTYYCHHBIX JTAHHBIX
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)
1 Backend pa3paboTka 2 2 7 JomaliHee 3aaHue
2 MuHuUMAaIBbHO 4 4 7 JloMarHee 3a1aHue
KU3HECTIOCOOHBIH
npoaykt (MVP),
OyAyLINi TPOEKT
3 [IpoextupoBanue 3 3 7 JomaliHee 3a1aHie
cepBuca
4 XOCTHHT. 2 2 7 JloMariHee 3a1aHue
KommyHnukarms ¢
CEpPBUCOM.
Hoxymenrtarus API
5 Peanuzanus cepruca 2 2 7 JlomamHee 3aaHue
6 Pedaxropunr cepsuca B 2 2 7 JlomamHee 3amaHue
COOTBETCTBHU C
0O0IIC3BECTHRIMU
naTTepHAMHU
MPOCKTHPOBAHHUSI
PUIOKEHUN
3auem 4 [Ipoekt
Hmoczo: 15 15 4 42
Obvem oucyunaunovt (Mooyns) 76
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 2
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOTYJI5)
Nen/m | HammeHnoBaHue paszjesia Coaep:xanue TUCHUILIHHBI (MOAYJISI) IO TeMaM

JAMCUHMILJIMHBI (MO1YJIs1)

1 Backend pazpaboTka Jexommnosunus nporecca pazpadoTtku backend Bkirouaer B ce0st TOCTHKEHHE
MTOCTABJICHHBIX IIEJICH M pean3aIiiio 3a7a9 JUCITUIUTHHEBI (MOIYJIs), a TaKKe
ompeliesieHHE IJIaHOB  pa3paboTku  mpoekTta. [  u3ydeHHs  TeMbl
NPUMEHSIOTCS pa3indHble (POPMBI M METOJIBI MPOBEACHUS 3aHATHH, BKIIIOYAs
MPAKTHYECKUE 3aHATH

2 MuHuManbsHO ®dopmupoBaHre  (QYHKIMOHAJIBHBIX W TEXHUYECKUX TpeOOBaHWI K

KU3HECTIOCOOHBIN MPOAYKT | CO3aBAEMOMY CEPBHUCY TAK)KE OCYILECTBIISIETCS Uepe3 MPaKTHUECKHUE 3aHATHS,
(MVP), Oyaymuii mpoekT | KOTOpBIE HCIIOIB3YIOT pa3HooOpa3Hble 00pa3oBaTeIbHbIC TEXHOIOTHU

3 [IpoexTupoBanue cepsuca | [Iporecc hopMHUpOBaHUS apXUTEKTYPhI cepBHCca U cxeMbl 0a3bl jaHHbIX (B]1)
MPOXOJNT B PaMKax MPAKTHIECKUX 3aHITHI, YTO TIO3BOJISIET CTYICHTAM JTyHIle
YCBOHUTH MaTepHall

4 Xoctuar. Kommynukanus | PazBepTeiBaHue cepBrca Ha BHELIHEM U JIOKAIBHOM XOCTHHIE, a TAKKE

C CEpPBHUCOM. MPEIOCTaBIICHHE JOCTYTa K aBTOMAaTHYECKH TeHEPUPYEMOI TOKyMEHTAIIUN
HoxymenTanus API API ocymiecTBisiercs: uepe3 NpakTUYECKHE 3aHATUS, IPUMEHSIOIINE
COBpEMEHHbIE 00pa30BaTeNIbHBIE MOAXO0AbI
5 Peanuzanus cepsuca Coznanme MpoeKTa U OpraHu3aIlys ero CTPYKTYPHI, a TAK)Ke peann3amus

(GYHKIIMOHAIBLHOTO s/Ipa cepBUca TaKke mpoBojsTcst B popmate
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MPAKTHYCCKUX BaHﬂTHﬁ, 4qTo CHOCO6CTBy€T AKTUBHOMY 06y‘-IeHI/I}O

PedakTopuHr cepsuca B
COOTBETCTBHH C

[IpuBenenue komoBol 0asbl kK (opmaTy, HEOOXOAMMOMY I KOMAaHIIHOM
paboThl, W H3Y4YCHHEC BO3MOXKHOCTEH pACIIUPEHHS] W MAaCIITA0MPOBAHHUSI

00I1IEN3BECTHRIMU MPOEKTa TAaKKE PEATU3YIOTCS 4Yepe3 MPaKTHYSCKUE 3aHATHS, 4YTO
MaTTePHAMH obecreunBaeT TIIy00KOe TOHUMaHUE TEMBI

MIPOCKTUPOBAHMS

IPUWIOKEHUN
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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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. KyOenckuii, A. A. OyHKIMOHATHLHOE MPOTPAMMHUPOBAHHE : YYCOHUK U MPAKTUKYM JIJIS
By30B / A. A. Kybenckuil. — Mocksa : U3natensctBo Opaiit, 2025. — 348 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-9916-9242-7. — Texkcr : anektpoHHblid // OOpa3oBareiabHas
wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/561074.

2. Ty3osckuii, A. ®@. IlpoexTupoBanue u pa3zpaboTka wWeb-NPHIOKEHUH @ yIeOHUK IS
By30B / A. @. Ty3oBckuii. — Mocksa : U3marensctBo FOpaiit, 2025. — 219 ¢. — (Bricmiee
obpazoBanmue). — ISBN 978-5-534-16300-1. — Texct : amexTpoHHBIN // OOpa3zoBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/561176.

/Jlonoanumensvhasn numepamypa:

1. 3mikoB, C. B. IlporpamMmMupoBanue : yaeOHUK U IpakTHKyM s By30B / C. B. 3p1k0oB. —
2-e u3A., nepepad. u gon. — Mocksa : U3narensctBo FOpaiir, 2025. — 285 c¢. — (Bsiciiee
obpazoBanue). — ISBN 978-5-534-16031-4. — Texkct : anmexkTpoHHBIN // OOpa3zoBareibHAs
wiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/560815.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, IMPAKTHUECKOW U Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH AJIsl TPOBEACHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOTO (MIPAKTHYECKOTO) THIA, TPYMIOBBIX |
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MIOMEIICHUS I CAMOCTOSATENBHON paObOThl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTHIECKOTO
oOciy>)kxuBaHus yueOHOro obopynoBanus. IlomemeHuss yKoOMIIJIEKTOBaHbI CHELUATU3UPOBAHHON
MeOeTbI0 U TEXHWYECKHMHU CPEICTBAMH OOYUYEHHsI, CITYXKAIIUMH JUIsl TPEICTABICHUS YIeOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaeTCs B YUEOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIAMU | CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— CHeUaIN3UPOBAaHHBIM 000PY/I0BaHUEM, BKITIOYAsl IEMOHCTPAIIMIOHHOE 000PYI0BaHHUE.

[TomereHus U1 caMOCTOATENBHOM pabOTh 00yUYaIOIIKXCsI, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUIE WCTIOJh30BAHUSI WHBAIUIAMHU ¥ JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHBl KOMITBIOTEPHON TEXHHMKON C BO3MO>KHOCTBIO TMOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHreM JOCTyna K B DJJIGKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
YHusepcurera.

OOyvaromMMcsl MpeNoCTaBIAeTCS JOCTYN (B TOM 4YHCIE YJAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
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https://urait.ru/bcode/561074
https://urait.ru/bcode/561176
https://urait.ru/bcode/560815

YUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Mpo(decCHOHATBHBIM 0Oa3zaM
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccblika
(u3nanus, Kypca, 10KyMeHTa)

1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix ais IT-cienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli cailT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Undopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[Tepeuenr WMHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JIUIIEH3NOHHOTO
POrPaMMHOTO  OOCCIICYeHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpansieMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3HOHHOE
Server)
Bpay3zepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacipoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU

Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensuonHoe

Cucremsbl ynpapjeHusi 0a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxnoe | muuensmonHoe

Cucrembl pe3epBHOro konuposanmus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllintoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

IpaBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIIEH3HOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpeabl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apy0exHoe cBOOOJTHO pacIpOCTpaHsIeMOe
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Anaconda 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThl NPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOE CBOOOIHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CucreMsbl ynpasJjieHus1 oudjanorpadguieckoii mHpopmManmeii:

Zotero | 3apyOeKHOE | CBOOOHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYXKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apy0eKHOe CBOOOJTHO pacIpocTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B nponecce uzydenus aucuurinHbl (Momyss) «Axagemust Backend» B pamkax Tekyiero
KOHTPOJIS yCTIEBAEMOCTH UCTIOIB3YIOTCS TaKHe BHUJIbI Y4€OHON pabOoThI, KaK JIEKIIMH, CEMUHAPHI,
MPOEKT, IOMAIIIHUE 33JaHHS, @ TAKXKE Pa3IMYHbIE BUbI CAMOCTOSITENLHON PabOThl 00yJarOIINXCs
10 3a/IaHUIO TPETIOIaBaTEsl, HalPaBJIEHHBIE Ha PA3BUTHE HABBIKOB MTPO(PECCHOHATIBHOMN JICKCUKH,
3aKpEIUICHHUE MPAKTHYECKUX MPOGeCCHOHATBHBIX KOMITETCHIIUH, TOOIIPEHUE HHUIIUATHB.

Jlekyuss —  CHUCTEMAaTH4YeCKOEe, IIOCIIEIOBAaTEIbHOEC, MOHOJIOTUYECKOE  HM3II0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak IpaBuilo, TEOPETHUECKOTO XapaKTepa.

B mpouecce nekuuii peKOMEHIYETCS BECTM KOHCIEKT JIEKLIUH: KPaTKO M CXEMaTH4HO
(¢uKcHpoBaThb OCHOBHBIE WJI€H, BBIBOJBI M OOOOLIEHMS JIEKIMH; BBIIEISITH BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHl WM MaTepUabl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUsI, U MOIBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOMW nuTeparype. Ecinu
pa3oOpaThCsi B MaTepuaie He YAaercs, CleAyeT cOopMyIHpoBaTh BOINPOC U 3a1aTh €ro
IIpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Yuacmue 6 cemunape (ayoumopnas paboma) — akTuBHasi paboTa CTy/leHTa Ha CEMUHape,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBATENS H YUACTHE B IUCKYCCHHU.

JUis yCHemHoro y4acTisi B CEMUHape CTy/IeHTaM pEKOMEHYEeTCsl 3apaHee 03HAKOMUTBCS C
TEMOH OOCYXXACHHUS, MPOYUTATh HEOOXOJMMBIE MaTepHalbl U MOATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJYIIAaTh U BOBJIEKATHCS B IUCKYCCHUIO, BBICKAa3bIBasi CBOM MHEHUS U apryMEHTHPYs HX.
[Ipr oTBeTax Ha BOMPOCHI MPEMONABATENSI CTOUT OBITH YBEPEHHBIM, YETKHUM H JIOTHYHBIM,
Onupasich Ha U3yYEHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HeJIENH.

[lpu pabore HamM JOMAIIHUMHU 33JaHUSMH BaKHO BHHUMATEIFHO O3HAKOMHUTBECS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha JTarbl, YTOOBI
n30eKaTh TMEPerpy3Kd W JIydlle YCBOUTHh Marepuai. lcrmomb30BaTh pa3inuyHble WCTOYHHKH
uHpOpMalKK, BKIIIOYasi yUeOHUKH U OHJIaWH-PECypChl, Ui 6osee Iiy00oKoro MOHUMAHUS TEMBI.

Ilpoexm — wuccnenoBarenbckas paboTa IO TUCHMIUIMHE (MOIYJIIO) M IpPE3eHTalus
pE3yJIbTaTOB.

Jns ycnemHol NOArOTOBKM K MPOEKTY: YETKO OMNpPENeNIUTe LEAH M 33Jayd MpPOeKTa,
pacripefieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHKAMM, a TakXKe YCTaHOBUTE CPOKH
BBITMIOJTHEHUSI KaXKI0M YacTH paboThl. PerynspHo npoBoauTe BCTpeun AJisi 00CYXKASHHs Tporpecca
Y PELIEHNS BO3HUKAIOLINX BOIIPOCOB.
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Camocmosmenvras paboma — padoTa CTYIEHTOB, HaNpaBJICHHAas Ha YIIyOJICHHOE
W3YYEHUE OT/ICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMUILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuajiaMi Py MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JIKIuH (00paboTka TeKCTa), MOBTOPHOE N3YYEHUE YUEOHBIX MaTEPHAJIOB TUIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEIOBATEIbCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JMCIMIIJInHe (MO}IyJ’[]O)

Kpurepun noJiyyenusi ypoBHSI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
AUCHHUILVINHe (MoayJo) «Akanemusi Backend»

OueHuBaHue ypoBHS Y4YEOHBIX JOCTHKEHHH OOydaroluxcsl MO AUCHUIUIMHE (MOIYJIIIO)
OCYILIECTBIISIETCS B BUJE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUYHOM aTTeCTaliu.

IIpome:xyTouHasi arTrecTalusi MO AUCLHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B (opme
3auema, Npyu STOM IPOBOAUTCS OLIEHKA KOMIETSHIINH, CHOPMUPOBAHHBIX 110 AUCHUIUINHE.

s OleHWBAaHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTaIlUH
UCIIONIB3YETCS IeCATUOAIUThHAS IIKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCSI C TPATUIIMOHHON
nATUOATUIPHON HIKAJION CIIEAYIOMIMM 00pa3oM:

Hecsitubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHusi 10 JUCHUILIUHE (MOAYJIIO)

10 OTin4HO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTIUYHO 3a4yTeHo HU3JI0KCHHBIMU B pa60qel71 mnmporpamMme, Hu
rIIyOOKO OCMBICISET AMCHUIUIAHY (MOIYTB).

8 OTau4HO 3aureHo
On CaMOCTOSATEIBLHO u JIOTHYECKH

MOCIIEIOBATENIEHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJiee BaXKHOM.
VmMmeer aHaIIM3UPOBATH, CpaBHUBATb,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIIOUYEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICJICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yIbTaThl aHaJIN30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlaeT CIIOKHBIC
3agaun. CTyJI€HT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHNS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, H  yMEeT
CBSI3BIBATH TEOPETUUECKUE aCIIEKTEI
MUACIUILINHBL  (MOIYJIS) C TPaKTHICCKUMHU
3aJja4aMH.

7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMH IIpeaMeTa

6 Xopomio 3auTeHo MOYTH B TIOJHOM o0OOBeMe  paboueit
POrpaMMbl M CAMOCTOSITENBHO, JIOTHYECKH
HIOCJICIOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCC BOIIPOCHI, aKICHTHUPYSA BHHMAaHHWEC Ha
HauOoJiee 3HAUYMMBIX MOMEHTax. OH yMmeeT

AHAJIN3UPOBATh, CpaBHHBATh,
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)

KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETHU3UPOBaTh M CHCTEMAaTH3UPOBATH
W3yYCHHBIH  MaTepual, BBIACIAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
NPUYUHHO-CIICICTBEHHbIC CBSI3M.
®dopMyTUpyeT CBOM  OTBETHI, YBEPCHHO
HHTEPIPETUPYET pPE3yJIbTaThl AHAIU30B M
JIPYTUX WCCICAOBAHHMMA, a TakkKe perraeT
CIIOKHBIE CHUTyallMOHHBIE 3afaud. CTyaeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOOXOIUMBIMH JUTS MPAKTUIESCKOM
NeSTeIbHOCTH, M yMeeT  CBsI3bIBATh
TEOPETUYECKHE  aCMEKThl  MpeaMera ¢
MPaKTHIECKUMH 33 JaUaMH.

5 Y 10BIETBOPUTENHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHUSIMH 10

4 Y I0BNETBOPUTENBHO|  3aUTEHO JMCLMIIIAHE  (MOZYIIO), HO HCHBITHIBACT
TPYAHOCTHU IIPU CaMOCTOSATCIIBHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
X0Jle OTBETOB OH JIOIyCKaeT OIIMOKH,
Kacarorquecst CyTd BompocoB. CTynaeHT
CHoco0eH pelarb TOJBKO CaMble IMPOCThIE
3aJaud M BIAAeeT JUIIb MHHUMAaJIbHBIM
HabOpOM METOJIOB HCCIICIOBAHUSI.

3 He cnan Hezautreno | CtymeHT He oBJamen  0O0S3aTENbHBIM
He cnaun He 3auTeno MHUHHUMYMOM 3HAaHUM 110 InNpeaMeTy U HE
1 He can He 3aureno | MOXET OTBETUTh HA BOINPOCHI, JAXKE €CIH

npenogaBarejiib  3a4ac€T  JOIIOJIHHUTCIIbHBIC

HaBOJSIIIIUE BOIIPOCHI.

Jucnunnuna (Moaynb) «Akanemus Backend» onennBaercs crienyromum odopa3zom:

AKTHBHOCTH Bec Onucanne

Homamraue 3amanus | 30% | 3a kaxmoe U3 3ananuii MoxkHO HaOpath 10 6amioB

[Ipoekt 70% | MccnemoBaTenbckas paboTa o JUCIHUILTHHE (MOYJIIIO) M ITPEe3eHTAIINS
pe3yJIbTaTOB

@opmyJia pacuyéra HUTOrOBOH OLEHKH MO0 AUCHUILIMHE (MOAYJII0) «AKaaeMus
Backend»: «0,3 x cpennee 3a qomainnue 3aganus + 0,7 X mpoekTy.

Texkymmii KOHTPOJIb YCIIEBAeMOCTH 00YYAIOIIHUXCS 110 IMCHHUIINHE (MOLYJII0)
IIpumepHbIe fOMALIHKE 3a]aHUSA
Jomammnee 3aganue. PopMuUpoBaHNE APXUTEKTYPHI CEPBUCA U CXeMbl 0a3bl JaHHbIX:

1. Ilpoananu3upoBaTh TpPeOOBaHUS K CEPBUCY U BBIICIHTH OCHOBHBIE KOMIIOHEHTBI
APXUTEKTYPHI.

2. HapucoBaTh AuarpaMMmy apXuTEKTYphl CEpPBHUCA C OMMMCAHUEM Ka)KJOTO KOMIIOHEHTA.

3. CrpoekTupoBaTh cxemMy 0a3bl TaHHBIX, OTPE/ICITUB TAOIHIIBI, ITOJISI U CBSI3U MEXKTY HUMHU.
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4. Ob6ocHoBaTh BBIOOp THHA 0a3bl MaHHBIX (pensmuonHas, NoSQL u T.1.) I TaHHOTO
cepBuca.
5. TloaroToBUTH KPATKUH OTUYET C OMMMCAHUEM apXUTEKTYPhI U cxeMbl B/1.

Jdomammuee 3aganue. Pa3zBepThiBanue cepBuca v npeaocTaBjieHne 10CTyNa K
nokymentanuu API:

1. HactpouTb J0KaJIbHBII XOCTUHT U pa3BEPHYTh HA HEM TECTOBBIN CEPBHUC.

2. Pa3BepHyTh cepBHC Ha BHeNIHEM XocTuHre (Hanpumep, Heroku, AWS, DigitalOcean).

3. Hactpouths aBTOMaTH4eckyio reHepanuio nokymentanuu API (Swagger, Redoc umu
aHajsor).

4. IlpenocTaBUTh CChUIKY Ha pa3BEPHYTHIN cepBUC U AoKyMeHTanuo API.

5. Omnucath npoliecc pa3BepThIBaHUS U BO3HUKABILIHUE CIIOKHOCTH B MMCbMEHHOM BH/IE.

Jomamnee 3ananue. Co31aHne MPOEKTAa, OPraHU3aANMsA CTPYKTYPbI H pean3anusi
(GYHKIIMOHAJIBLHOTO SI/APA cepBHCcA:

1. Co3naTh HOBBIM NPOEKT € MPABUIIBHON OpraHu3anyeil KaTtaiaoros u (anios.

2. Peanu3oBaTh OCHOBHbIE ()YHKLHHU cepBHca (HampuMep, PErUCTpalMio HOJIb30BATENs,
00paboTKy 3ampocoB).

3. HanmcaTth MOAYJIbHBIE TECTHI JUI KIFOUYEBBIX (DYHKIMH.

4. Onwucats CTPYKTYpY MPOEKTA U JIOTHKY pealn3annu GyHKINOHAIBHOTO SIIpa.

5. [MoaroroButs README (aiin ¢ MHCTpYKIMSIMH IO 3aIlyCKY U HCIIOIb30BAaHUIO CEPBUCA.

IIpumepHoe onncaHue NpoeKTa

IIpoekr: IlpuBenenne koa0BOI 6a3bl K (popMaTy, HEOOXOAMMOMY JI KOMAHIHOI PadoThI,
U M3YYeHHEe BO3MOKHOCTEH paciiupeHus 1 MACIITA0UPOBAHUS MPOEKTA

OcHOBHBIC ITANIbI PEATHM3ALMHU NPOCKTA:
1. Anaam3 cymecTBymoueii Kog0Boi 0a3bl

o M3yuuTh TEKyIlyI0 CTPYKTYpY IPOEKTa U Ka4eCTBO KOJA.
o Omnpenenuts MpoOIEMHBIE MECTA, MPEMATCTBYIONINE KOMaHIHOU paboTe u
MacIITaOupOBaHMIO.
2. PedakTopuHI U cCTaHIAPTH3AIMUS KO/JA

o Buenputh eaunble cTanaapThl KoaupoBanus (Hanpumep, PEPS st Python,
ESLint anis JavaScript).
o Pa3nenuTs KO Ha MOJYJIM U KOMIIOHEHTHI C OHATHBIMU UHTEpdeiicamu.
o JloGaBUTh KOMMEHTAPUU U JOKYMEHTALIMIO K KJIFOUEBBIM YacTsIM KOJ1a.
3. OpraHu3anusi cucTeMbl KOHTPOJISI BepCHii

o Hactpouts penosurtopunii (Git).
o Ompenenuts npaBuia BerBrnenus u cnusaus (Git Flow wiam ananor).
o HacTtpouTh m1a60HbI JI1 KOMMUTOB U MYJIJI-PEKBECTOB.

4. ABTOMaTH3auus COOPKHM M TeCTUPOBAHMA

o Hactpouts cucremy aBTomatudeckoro 3amycka tecto (CI/CD).

o PeanuzoBaTh MOyJIbHBIC M UHTETPALIMOHHBIE TECTHI.

o Oprann3oBaTh aBTOMaTHYECKYIO IIPOBEPKY CTUJIISA KOJA U CTATHYECKUI aHAJIN3.
5. IlnanupoBaHue paclIMPeHUs U MACIITA0MPOBAHUSA

o Pa3paborare apXuTEKTypHBIE pellIeHus, OICPKUBAIOIINE MAaCIITA0UPOBaHKE
(MHUKpOCEPBHCHI, KIIIMPOBAaHUE, OalaHCUPOBKA HATPY3KH).
o IloaroroBUTH JOKYMEHTAIMIO MO PACIIUPEHUIO (PYHKIIMOHAIA.
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o IIponemoncTpupoBaTh npuMep 100aBIE€HUS HOBOI'O MOYJIS WM KOMIIOHEHTA.

Kpurepun oueHuBanmus:

. MakcumajibHbIH
Kpurepuii Onucanue
0aJsn
KauecTBo pedakropunra 10 YucroTa, YNTAEMOCTh, COOTBETCTBUE
Koja CTaHAapTaM KOJIUPOBaHUs
Opranuzanus 10 Jlornunasi MOJlyJibHAsA CTPYKTYpa,
CTPYKTYpBI IPOEKTa MOHSTHBIE HHTEP(ENCHI
. 10 [IpaBuibHOE Hcnionb3oBanue Git,
Hactpoiika cuctemsl
. MpaBuJia BETBJICHMSI, UH()OPMATHBHEBIE
KOHTpOJIS BEpCcuit
KOMMHUTBI
ABTOMaTH3aIUS 10 Hanuuue TecToB, UX MOKPHITHE,
TECTUPOBAHUS U COOPKH KoppekrtHas pabora CI/CD
JlokyMeHTaIus u 10 [TonHOTa ¥ KaYECTBO JOKYMEHTAIUH,
KOMMEHTapuu MOHSITHOCTH KOMMECHTAPUEB
[InanupoBanue 10 OO0CHOBAaHHOCTH APXUTEKTYPHBIX
MacIITabOupoBaHUs pelIeHui, TOTOBHOCTh K PaCIIMPEHUIO
YcnemHoe 106aBieHUE HOBOTO
JlemoHCcTpanus
10 ($yHKIIMOHAaJa UM MOJyJis €3
paciupseMoCT!

HapymcHus CYICCTBYIOLICTO KOJda

PexoMenganuu no BbINOJHEHHIO:

e Hcnonb3yiiTe COBpeMEHHbIE HHCTPYMEHTHI M MPAKTUKH KOMaHIHOW pa3pabOTKH.
e OO6s3aTETBHO NPOBOJUTE KOJI-PEBBIO BHYTPH KOMaH/IbI.

e JIOKyMEHTUPYWUTE BCE U3MEHEHUS U PELICHHUS.

o Ilnanupyiite paboTy ¢ y4éTOM BO3MOXKHOT'O POCTa MPOEKTA.
e AKTHBHO HCIIOJIb3YHTE CUCTEMY KOHTPOJISl BEPCUM JUIsl OTCIIEKUBAHUS Mporpecca.

HTorosnlii pe3ybrar:

e Penosuropuii ¢ npuBenEHHOM B MOPSAIOK KOJTOBOM 0a30ii.
e Hacrpoennsiit CI/CD nporecc.
e JlokymeHTaIus MO CTPYKTYpE MPOEKTa U MpaBUiiaM KOMAaHIHOM pabOTHI.
e JlemoHcTpalus pacmiMpeHust IpoeKTa HOBbIM (YHKIIMOHATIOM.

3aganus 1J19 NPOMEKYTOYHOM aTTECTAIMHU MO TUCHHILIHHE (MOIYJIIO0)

Ne 3ananue OtBer Kommnerennus
n/n
1. | Kakoii nepBsIii mar npu JiekoMIio3unuu nporecca backend 0 YK-6
pa3paboTku?
a) Hanncanue xona
0) Omnpenenenne OCHOBHBIX (DYHKITHI CepBHCa
B) TectupoBanue
r) Pa3BépTriBaHNe HA XOCTHHIE
2. | Kak Ha3bIBaeTCs TOKYMEHT, B KOTOPOM (PHKCUPYIOTCS LIEJIN IInan YK-6
Y 3aJ1ayy npoekrta’? pa3paboTku
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Kakas hopma 3anstuii HanOosee apdexTrpHa a1 ocBoeHus | [IpakTrueckoe YK-6

MpaKkTU4YecKuX HaBBIKOB backend pazpabotku? 3aHATHE

Uro #3 MEepeducIIEHHOTO0 OTHOCHTCSA K (PYHKIMOHAJIHHBIM 0 OIIK-2

TpeGoBaHUsIM?

a) CKOpOoCTh OTKJIMKA CEpBHUCA

0) Bo3MOXHOCTB perUCTpalliX MOJIb30BaTEIICH

B) Mcnonb3yeMslii 361K TPOrpaMMHUPOBAHUS

r) ApxuTeKTypa 0a3pl TaHHBIX

Kak Ha3piBaeTcs mpoliecc onucaHust U ToKyMeHTupoBanus | Crenuduxanus OIIK-2

TpeOOBaHM K CHCTEME? TpeOOBaHMIA

Uro ABMsETCS OCHOBHBIM 3JIEMEHTOM PENIIIMOHHON 0a3bl a IK-3

JTAHHBIX?

a) Tabmmma

0) daiin

B) Kimacc

r) Monyns

Kak Ha3piBaeTcs auarpamma, 0ToOpakaromas CTpykTypy ER-muarpamma / [1K-3

0a3bl TaHHBIX ? Juarpamma
CYUIHOCTB-CBSI3b

Kak Ha3piBaeTCs MoAX0, IPU KOTOPOM CEPBUC PazBéprriBanue/ [K-3

Pa3BEPTHIBACTCS HA BHELTHEM HIIM JIOKAJIIBHOM cepBepe? JETUIOMMEHT
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