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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,
npoduns [IpoaykroBas aHaIMTHKA, YTBEPKACHHBIHN npruka3oM MUHUCTEPCTBA HAYKH U BBICILIETO
obpa3zoBanus Poccuiickoit ®enepanuu Ne 810 ot 23.08.2017 roxa.

Uzyuenue nucuuruinnbl (Monyns) «Akagemusi Backend» mo3Bosmsier cryneHTamM OCBOUTH
KITFOYEBBIC TEXHOJOTUU W HWHCTPYMEHTHI Pa3pabOTKU CEPBEPHOW YACTH MPHIOKEHUH, 4YTO
ABIISIETCS. OCHOBOM JJIsl CO3/IaHUS MacIITaOupyeMbIX U 3()(PEKTUBHBIX MPOrPAMMHBIX PELICHHI.
Kpowme Toro, 3HaHue NPUHIMIIOB padOTHI ¢ 6a3aMu JaHHBIX, APl 11 apXUTEeKTypHBIMH TATTEpPHAMU
CIOCOOCTBYET PAa3BUTHIO HABBIKOB, HEOOXOAMMBIX JJIsi YCIEUIHOW Kapbepbl B 00JacTH
MPOrPaMMHUPOBAHUS U Pa3paOOTKHU MPOTPAMMHOT0 00ECIICUCHHUS.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas mucuumuinHa (Moyi1b) BKJIFOYEHA B YUEOHBIN IIJIaH 110 IPOTrpaMMe TTOATOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[TpoxykTOBast aHaTUTHKA U BXOAHUT B biiok DaKkyinbTaTUBHBIC AUCITUTUTAHBL.

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

Leap u3ydyeHHs AUCHUILIMHBI (MoayJs): (GopMHUpOBaHHE MOHMMAHUA HUACOJIOTHH U
KITFOUEBBIX ACMEKTOB pa3pabOTKU BHYTPCHHEH M BBHIYMCIUTEIHLHON JIOTHKU BEO-CAaTOB WM 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
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINHT pe3yJbTaToB 00y4eHus 1Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, & TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

JOCTUKHUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJTYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
HCCIIeZIOBATh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInanbHbIe YpaBHEHNUS

U YUCJICHHBIE METOMBI, a TAKXKe
COBPEMEHHBIE MMOAXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JTAHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HAyKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM
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OIIK-2.3

HNmeet npakTUYECKUA OTIBIT
CO3/IaHUS U HCCIEIOBAHMUS
MaTEeMaTHYECKUX MOJICIICH B
paMKax Hay4HBIX POCKTOB MM
HCCIIEJOBAHNM, BKITFOYAs
ydacTHe B ITyOIUKAIUIX,
KOH(pEPEHIUAX WIN
KOJU1a00paIusx, e ObUIH
pa3paboTaHbI ¥ aPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

IK-3. Crioco0eH perath 3a1a4u
podeCCHOHATTEHOM
JIeSITEeIbHOCTH B 00JIacTH
MPOJYKTOBOM aHAIUTHUKHY,
(hopMyJIMPOBaTh PE3yIBTATHI
aHalin3a " BBISABITH
IMMOCJICACTBUA MMOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
ONTUMH3AIUH TPOTYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
HpOHYKTOBOﬁ AHAJIMTUKH

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYECKUE HHCTPYMEHTHI U
MIPOrpaMMHOE 00ECTICUeHUE IS
00pabOTKH ¥ BU3yaTH3aIiN
JIAHHBIX, a TAKKE
(hopMynHpOBaTH BEIBOJIBI HA
OCHOBE MIPOBEJICHHOTO aHAITN3a

[IK-3.3.

Nwmeet omeiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00JTacTH MPOILYKTOBOM
aHAJINTHKH, BKIFOYAs aHAJIH3
MIOJTb30BATEIILCKOTO MTOBEACHHS
1 ONITUMHU3AlHIO IIPOJAYKTOB Ha
OCHOBE IOJTYYCHHBIX JaHHBIX
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
n/n HaumMmeHnoBaHue Qunaz popya TKY
pa3aena IMCUHUIIINHBI AyIMTOpHast padoTa (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Backend pa3paboTka 2 2 7 JomaliHee 3aaHue
2 MuHuUMAaIBbHO 4 4 7 JloMarHee 3a1aHue
YKU3HECTIOCOOHBII
npoaykt (MVP),
OyAyLINi TPOEKT
3 [IpoextupoBanue 3 3 7 JomaliHee 3a1aHie
cepBuca
4 XOCTHUHT. 2 2 7 JomarirHee 3amanue
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 Bkrouaer B ce0st TOCTIKEHHE
MTOCTABJICHHBIX IIEJICH M pean3aIiiio 3a7a9 JUCITUIUTHHEBI (MOIYJIs), a TaKKe
ompeliesieHHE IJIaHOB  pa3paboTku  mpoekTta. [  u3ydeHHs  TeMbl
NPUMEHSIOTCS pa3indHble (POPMBI M METOJIBI IPOBEACHUS 3aHATHH, BKIIIOYAs
MPAKTHYECKUE 3aHATH

2 MuHuManbHO ®dopmupoBaHre  (QYHKIMOHAJIBHBIX W TEXHUYECKUX TpeOOBaHWI K

KU3HECTIOCOOHBIN MPOAYKT | CO3IaBAEMOMY CEPBHUCY TaKXKE OCYIIECTBIISIETCS Yepe3 MPAKTHYECKHE 3aHATHS,
(MVP), Oyaymuii mpoekT | KOTOpBIE HCIIOIB3YIOT pa3HooOpa3Hble 00pa3oBaTeIbHbIC TEXHOIOTHU

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

4 Xoctuar. Kommynukanust | PazBepTeiBaHue cepBrca Ha BHELIHEM U JIOKATBHOM XOCTHHIE, 8 TAKKE

C CEpPBHUCOM. MPEIOCTaBIICHHE JOCTYTa K aBTOMAaTHYECKH TeHEPUPYEMOI TOKyMEHTAIIUN
HoxymenTanus API API ocymiecTBisiercs: uepe3 NpakTUYECKHE 3aHATUS, IPUMEHSIOIINE
COBpEMEHHbIE 00pa30BaTeNIbHBIE MOAXO0AbI
5 Peanuzanus cepsuca Coznanne MpoeKTa U OpraHu3aIlys ero CTPYKTYPHI, @ TAK)KE peaTn3ariys

(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 IJII KOMaHIHOMH
paboThl, W H3Y4YCHHEC BO3MOXKHOCTEH pACIIUPEHHS] W MAaCIITA0MPOBAHHUSI

00IIIEN3BECTHRIMU MPOEKTa TAaKKE PEATU3YIOTCS 4Yepe3 MPaKTHYSCKUE 3aHATHS, 4YTO
MaTTePHAMH obecreunBaeT TIIy00KOe TOHUMAaHHNE 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  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(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. KyOGenckuii, A. A. OyHKIMOHAILHOE TPOrPAMMHUPOBAHHE : YICOHHUK U MPAKTHKYM JJIS
By30B / A. A. KyGenckuii. — Mocksa : M3narensctBo FOpaiit, 2025. — 348 c¢. — (Bsicmiee
oOpazoBanue). — ISBN 978-5-9916-9242-7. — Tekcr : snektponnsiii / OOpa3oBarenbHas
wiatdopma tOpaiir [caiit]. — URL.: https://urait.ru/bcode/561074.

2. Ty3oBckuii, A. ®@. IIpoextupoBanue u pazpaboTka wWeb-IPHIIOKEHUH @ yIeOHUK IS
By30B / A. @. Ty3osckuil. — Mocksa : U3narensctBo FOpaiit, 2025. — 219 ¢. — (Bsicuiee
obpazoBanue). — ISBN 978-5-534-16300-1. — Texkct : anmexkTpoHHBIN // OOpa3zoBareibHAs
wiatgopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/561176.

/Jlonoanumensvhasn numepamypa:

1. 3mixoB, C. B. IlporpamMmMupoBanue : y4eOHUK U IpakTHKyM 711 By30B / C. B. 3b1k0B. —
2-e u3A., nepepad. u gon. — Mocksa : U3narensctBo FOpaiir, 2025. — 285 c¢. — (Bsiciiee
obpazoBanue). — ISBN 978-5-534-16031-4. — Texkct : anmexkTpoHHBIN // OOpa3zoBareibHAs
wiatgopma Opaiir [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 00ydarouxcsi, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH AJIsl TPOBEACHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THWIA, TPYNIOBBIX W
VH/IMBUYaJIbHBIX KOHCYJIbTAIUI, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTECTalluH, a TaKxKe
MIOMEIICHUS I CAMOCTOSATENBHON paObOThl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTHIECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOeTbI0 U TEXHWYECKHUMHU CPEICTBAMH OOYUYEHHs, CIIY)KAIIUMH JUIs TPEACTABICHUS yIeOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHne quCUMIUIMHBL (MOyJIsl) 00ecrieunBaeTcs B yueOHBIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIAMU | CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

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

[TomMerieHus 711 CaMOCTOATENBHOM pabOTh 00yUYaIOIIKUXCsl, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUIE WCTIOJh30BAHUSI WHBAIUIAMHU ¥ JIUIIAMH C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHBl KOMITBIOTEPHON TEXHHMKON C BO3MOXKHOCTBIO MOJKIIOUEHHsS K ceTn «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 OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpodecCHOHAIBbHBIM 0azam
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccbuika
(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/

BhIcIIero oOpazoBanus Poccuiickoit @enepanuu
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

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTHUH, WCIOJIB3YEMbIX IPH  OCYHIECTBICHUU
00pa3oBaTeILHOTO Ipoliecca 10 JUCHUIIMHE (MOAYI0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO
pacnpocTpaHsiemMoe
OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3HOHHOE
Server)
Bpay3zepsbI:
Sunekc.Bpayzep OTEUECTBECHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe oGecneveHune IJisl INIAHNPOBAHHUS M YUeTa BpeMEHH:
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 HAa Pa3BUTHE HABBIKOB TPO(PECCHOHAIIBHON JICKCUKH,
3aKpEIUICHHUE MPAKTHYECKUX MPOGeCCHOHATBHBIX KOMITETCHIIUH, TOOIIPEHUE HHUIIUATHB.

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

B mpouecce nekuuii peKOMEHIYETCS BECTU KOHCIEKT JIEKLIUH: KPaTKO M CXEMaTH4HO
(UKCUPOBaTH OCHOBHBIC WICH, BBIBOJBI M OOOOIICHUS JIEKIHMHU; BBIIENATH BaXKHBIC MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHl WM MaTepUabl, KOTOpHIE
BBI3BIBAIOT 3aTPYHEHHUs, U MONBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOW nuTeparype. Ecinu
pa3oOpaThCsi B MaTepuane He YAaercsi, ClieAyeT c(OpMYIMpPOBaTh BONPOC M 3aJaThb €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 yCcHemHoro y4acTusi B CEMUHape CTy/IeHTaM peKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMOH OOCYXXACHHUS, MPOYUTATh HEOOXOJMMBIE MaTepHalbl U MOATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJYIIAaTh U BOBJEKATbCS B IUCKYCCHUIO, BHICKA3bIBasi CBOM MHEHHUS U apryMEHTHUPYs UX.
[Ipr oTBeTax Ha BOMPOCHl MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM W JIOTUYHBIM,
Onupasich Ha U3yYEHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHUE U PACIIUPUTh CBOU 3HAHUSI.

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

[lpu pabGore Ham JOMAIIHUMH 33JaHUSMH BaXHO BHUMATEIhHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha JTarbl, YTOOBI
n30eKaTh TMEPerpy3kKd W JIydille YCBOWUTh MaTepuas. VCmonp30BaTh pa3inyHble HWCTOYHHKH
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 ONpENeNUTe LEAH M 33Jayd MpPOeKTa,
pacripesieiuTe posid U OOS3aHHOCTH MEXJY YYaCTHHKaMM, a TaKKe YCTaHOBHTE CPOKHU
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/IEIBHBIX TEM U BOIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaIaMy MPyU MUHUMAIBHOM yYacTHH TPEIoiaBareis. 3a1aud CTyIeHTa BKIIFOYAl0T paboTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHasIOB MIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEIOBATEIbCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JMCIMIIJInHe (MO}IyJIlO)

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 (Qopme
3auema, Npyu STOM IPOBOAUTCS OLIEHKA KOMIETSHIINH, CHOPMUPOBAHHBIX 110 AUCHUIUINHE.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M TMPOMEKYTOYHON aTTeCTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Hecsitubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTHKa 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 peIlacT CIIOKHBIC
3agaun. CTyJI€HT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHNS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, W  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 pe3yJbTaTa
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 3aanuii MOkHO HaOpath 10 6amioB

[Ipoekt 70% | MccnemoBaTenbckas paboTa o JUCIHILTHHE (MOJYJIIIO) 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 nokymenranuu API (Swagger, Redoc umm
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
(GYHKIIMOHAJILHOTO SI/IPa 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. OnucaTh CTPYKTYpY IIPOEKTA U JIOTHKY pealn3auuy QyHKIHMOHAIBHOTO sipa.

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

IIpumepHoe onncaHue NpoeKTa

IIpoekr: IlpuBenenne koa0BOI 6a3bl K (popMaTy, HEOOXOAMMOMY JI KOMAHIHOI PadoThI,
U M3Y4YeHHEe BO3MOKHOCTEH pacuiupeHusi 1 MACIITAOUPOBAHUS 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 cTaHAAPTH3AIUSA KO

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 KOHTPOJIS 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 MOyJIbHBIEC M HHTETPALIMOHHBIE TECTHI.

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

o Pa3paborare apXuTEKTypHBIE pellIeHus, OICPKUBAIOIINE MAaCIITA0UPOBaHKE
(MHUKpOCEPBHCHI, KIIIMPOBAaHUE, OalaHCUPOBKA HArPy3KH).
o IloaroroBUTH JOKYMEHTAIMIO MO PACIIUPEHUIO (PYHKIIMOHAIA.

DNEeKTPOHHBIA JOKYMEHT



o IIponemoncTpupoBaTh npuMep 100aBIE€HUS HOBOI'O MOYJIS WM KOMIIOHEHTA.

Kpurepun oueHuBanmus:

. MakcumajibHbIH
Kpurepuii Onucanue
0aJsn
KauecTBo pedakropunra 10 YucroTa, YUTAEMOCTh, COOTBETCTBUE
Koja CTaHAapTaM KOJUPOBaHUs
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 TecTtoB, 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 KOMAaH/IbI.

e JIOKyMEHTUPYWUTE BCE U3MEHECHUS U PEUICHUS.

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 JloxkyMmeHTaIus O CTPYKTYpE MPOEKTa U MpaBUiiaM KOMaHIHOM paboThI.
e JlemoHcTpalus pacmiMpeHust IpoeKTa HOBbIM (YHKIIMOHATIOM.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHMUILIMHE (MOTYJII0)

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

DNEeKTPOHHBIA JOKYMEHT




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) BOo3MOXHOCTB perUCTpAllUN MTOJIb30BaTEIICH

B) Mcnonb3yemblii sI3bIK IPOrPaMMHUPOBAHUS

r) ApxuTeKTypa 0a3pl TaHHBIX

Kak Ha3piBaeTcs mpoliecc onucaHust U ToKyMeHTupoBanus | Crenuduxanus OIIK-2

TpeboBaHMii K cucteme? TpeOoBaHMIA

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

TaHHBIX?

a) Tabmmma

0) daiin

B) Kimacc

r) Moaynb

Kak Ha3piBaeTcs aAuarpamma, oToOpakaromas CTpykTypy ER-mguarpamma / [1K-3

0a3bl JaHHBIX? auarpamma
CYUIHOCTB-CBSI3b

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

pa3BEPTHIBACTCS HA BHEIIHEM WJIH JIOKAITLHOM cepBepe? JETUIONMEHT
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