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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouass mporpamMma guctuIuiMHbl (Momyns) «bokeHI-pa3paboTka» CcOCTaBlieHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpazoBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npodunp «lIporpamma nByx murmiomoB HUY BIHID u LY «lIpuknagHas MareMaTtuka u
uH(pOpMATHKa», YTBEPKIACHHBINH MPHUKa30M MMUHHCTEpPCTBA HAYKH W BBICHIETO 0Opa3oBaHUS
Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017 ropa.

Nzyuenne nuctumianael (Monyinsi) «bakena-pazpaboTka» mO3BOJISET cHOPMUPOBATH
KIIFOYEBBbIE KOMIIETEHLIUH, HEOOXOIUMBIE JIJIS1 CO3JaHMs HaAEKHOM cepBepHOM HHPPACTPYKTYPhI
COBpEMEHHBIX BeO-mpuioxkeHui. [lonydeHHbIE 3HAHUS W HABBIKH IMO3BOJSIOT 3(PPEKTUBHO
y4acTBOBaTh B pa3pabOTKe IOJHOLIGHHBIX MPOrpaMMHBIX MPOAYKTOB, oOecredynBas HX
0€30MacCHOCTb, IPOU3BOIUTENBHOCTh U IOJTOCPOUHYIO COIPOBOKIAEMOCTb.

MecTto tucuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
OaxanaBpuata no HampasieHuto 02.03.01 «Marematuka ¥ KOMIIBIOTEpHBIE HAayKu», MPOdUIIL
«[Iporpamma ayx qurmuiomoB HUY BIID u LY «Ilpuknannas mareMaTuka U ”HGOpMaTUKa» U
BXOJMT B BapHaTUBHYIO 4YacThb bioka 1, ¢opmupyemyro y4yacTHUKaMu 00pa30BaTENbHBIX
OTHOLIEHUH, KaK TUCIUIUINHA IO BEIOODY.

Jucuumninza (Molyib) u3ydaerca Ha 2 Kypce B 4 cemectpe. JloCTynHa K W3y4EHHIO TIOCIIe
YCHELIHOTO OCBOCHHUS OTHOW M3 JUCHMIUIMH (Moysei): «OCHOBBI IPOMBIIILICHHOH pa3paboTKu»,
«TexHonoruu GppoHTEeHA pa3paboTKu», «ba3bl JAHHBIX.

Heab u3ydeHusl AMCHUILUIMHBI (MOAYJIs1): 3aKiI0yaeTcs B (POPMHPOBAHUU MOHUMAHMS
APXUTEKTYPHI, MPOCKTUPOBAHUS W peau3alliil CEPBEPHOI YacTH BEO-TPUIIOKEHUH, a TaKxKe
HaBBIKOB  CO3JaHUs HAAEKHBIX, O€30MACHBIX U IOAJEPKHUBAEMBIX OEKEeH]I-CEpBUCOB,
COOTBETCTBYIOIIMX COBPEMEHHBIM IIPOMBIIUICHHBIM CTaHIapTaM.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— H3Y4YUTh apXUTEKTYpHYIO poiib O3keHxa-cepBuca B fullstack-mpunoxenuu, npuHIUIBI
npoekTrpoBaHus API kak KOHTpaKTa M MOAXOABI K pa3/ICIICHUIO OTBETCTBEHHOCTEN MEKIY CIOSMHU
CEPBEPHOM JIOTUKU;

— OCBOMTbH METO/Ibl MOJICTIMPOBAHUS MIPEAMETHOM 00J1acTH, peanu3alun OU3HeC-TpaBul U
o0ecrieueH st COrJIacoBaHHOCTH JJAHHBIX MIPU B3aMMOJICHCTBUY C PENSLIMOHHON 0623011 JaHHBIX;

— Pa3BUTh HABBIKU peaTM3alluid MEXaHW3MOB ayTeHTU(UKAIMH, aBTOPU3ALUU U TIPOBEPKU
JI0CTyIa ¢ y4ETOM pOJIEH, PaB ¥ MPUHAUIEKHOCTHA PECYPCOB MOJIB30BATENAM;

— HAY4YUThCA MPOEKTUPOBATh HAAEKHBIE cepBepHble API ¢ Banmaammeil BXOIHBIX TaHHBIX,
00paboTKOi OIUOOK U HOPMUPOBAHUEM ITPECKA3yEMbIX OTBETOB ISl KIIMEHTOB,

— OCBOMTb TMPAKTUKUA TECTUPOBAHUS, OMIAAKM U pedakTopuHra O3KeHA-KoJa,
HAIIPABJICHHbIE HAa CO3JAHME MOJJCPKUBAEMOU, paCIIMPIEMON U MPOU3BOAUTEIBLHON CEPBEPHOU
ApPXUTEKTYPBI.

B pe3yabTare 0cBOEHUS IMCUMILIUHBI (MO1YJIS1) 00y4ar0IUICS 10JIKEeH

3Hamy:

— OCHOBHBIE ITPUHLUIIBI Pa3pabOTKU MPOMBILUIEHHBIX (POHTEHA-IPHIOKEHHH Ha React
u TypeScript;

— TMPUHUUIB KOMIOHEHTHOTO TMOAXO0/a, JAEKOMIIO3ULIMK HHTepdelica U yrnpaBiIeHHs
YKU3HEHHBIM LIUKJIOM KOMIIOHEHTOB;

— MEXaHU3MBbl yIPaBJIECHUS COCTOSHHUEM KIIMEHTCKOIO IPUIIOKEHUS U PA3INYUSI MEXKITY
JIOKaJIbHBIM, INI00ATBHBIM U CEPBEPHBIM COCTOSIHUEM;

— TNOAXOAbl K OPraHMU3allMd POYTHHIA, HABUIallMU M 3alUIIEHHBIX I0JIb30BaTEIbCKUX
crieHapueB B SPA;
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— TMPHUHLUIBl KIMEHT-CEPBEPHOTO B3aMMOJACHCTBHS, OOpaOOTKM CETEeBBIX COCTOSHUIA,
K3IIMPOBAHUS U CUHXPOHU3AINH JaHHBIX;

— OCHOBHBIE Yrpo3bl 0e30macHOCTH (POHTCHI-TPHIIOKEHUH M TOAXOABl K 3alluTe
H0JIb30BATENbCKUX JIaHHBIX;

— IOAXOAbl K apXWUTEKTypHOM opraHusanuu React-nmpuioxkeHuii u obecredeHuro
NOJIEPKUBAEMOCTH KOJa;

— MPHUHLUIBI TECTUPOBaHUSA (GPOHTEHI-TIPHIIOKEHHI Ha YPOBHE (DyHKIIMNA, KOMIOHEHTOB
U M0JIb30BaTENIbCKUX CLIEHAPHUEB;

— OCHOBBI CEpPBEpHOro peHjepunra, pazauuusa mexay CSR, SSR, SSG u npyrumu
MOJIEISIMU PEHECPUHTa;

— MOAXOABl K COOpKe, JEIUIO, MOHUTOPHHTY M ONTHUMH3AIMU TPOU3BOJUTEIHHOCTH
(GPOHTEHI-IPUIIOKEHHH.

ymembw:

— co31aBaTh M HacTpamBaTh React-puioxkeHne ¢ ucHoib3oBaHueMm TypeScript u
COBPEMEHHBIX HHCTPYMEHTOB pa3padOTKH;

— pa3pabarbIBaTh MEPEUCIIOIb3YEMbIE KOMIIOHEHTHI 0JI30BATENILCKOIO UHTEpdeiica u
JIEKOMITO3UPOBATh CII0KHBIE SKPAHBI,

— HCHOJb30BaTh XyKH React ans ympaBieHUs COCTOSIHMEM, MOOOYHBIMU 3 eKTamH,
(dbopMaMu U MOJIB30BATENBCKUM B3aUMOJICHCTBUEM;

— OpraHU30BbIBAaTh COCTOSIHUE MPUJIOKEHHS C YUETOM Maciutada MpoeKTa U Xapakrepa
JTAHHBIX;

— peanu30BBIBATh ~ MapLIPYTH3allMl0, 3alIMLIEHHBIE  MapLIpyThl U OCHOBHBIE
10JIb30BaTENbCKUE ClieHapuH SPA;

— TMOJKIIOYATh (POHTEHA-IpUIOKEeHne K cepBepHOoMy API, oOpabareiBath 3arpysky,
OLIMOKH, K3IIMPOBAaHUE U OOHOBJICHHE IaHHBIX;

— peanu30BbIBaTh 0a30Bble MEXaHU3Mbl AaBTOPU3ALMU U YUUTHIBaTh TpPEOOBaHMS
0€30I1aCHOCTH IIPU PabOTE € NOJIB30BATEIbCKHUMHU JAHHBIMU;

— CTPYKTYpHpOBaTh (PPOHTEHA-IPOEKT C Pa3JEJIEHUEM OTBETCTBEHHOCTH MEXKIY
KOMITOHEHTaMH, CTPAHUIIAMH, CIIOSIMHA U MOIYJISIMU;

— mucath unit-, KoMmrnoHeHTHble U E2E-TecThl 17151 KITI0ueBO JIOTMKH U NTOJIb30BATEIBCKUX
CLICHApHUEB;

— aHAJINW3MPOBAThH NMPOU3BOAUTEIBHOCTD NMPHIIOKEHHS, BBISABIATH JIMIIHUE IEPEPUCOBKH,
npo0sieMbl cOOPKH U y3KHE MecTa UHTepdeiica;

— wucnoiab3oBaTh SSR/Next.js s peneHus 3a1a4 CEpBEPHOro PeHIEPUHTa U CPABHUBATD
€ro ¢ KJIIMEHTCKUM PEHAECPHUHIOM;

— TMOJATOTaBIMBaTh (PPOHTEHA-TIPUIOKEHUE K MyOJMKAllMM, HacTpauBaTh COOpPKY,
MOHMTOPHHT 1 0a30BbI€ IPOBEPKU KaueCTBa.

enaoemp:

— HHCTPYMEHTaMM TpOMBILIUIEHHON (poHTeHa-pa3paboTkn Ha React, TypeScript u
coBpeMeHHo JavaScript-skocucreme;

— HaBBIKAMH TIPOCKTHPOBAaHUS W Pa3padOTKH IMOANCPKUBAEMBIX KOMITOHEHTHBIX
uHTEp(PEcoB;

— TMOAXOAaMHM K YIPABICHUIO COCTOSIHUEM, pPOYTUHIOM U  KJIMEHT-CEPBEPHBIM
B3aMMO/ICHCTBUEM B CI0KHEIX SPA;

— MeToJjaMu obecrieueHus 6€30MacHOCTH MOJIb30BATENbCKOTr0 HHTepdeiica 1 KITMEeHTCKON
JIOTHKH;

— TMOAXOJaMHU K apXHTEKTypHOU OpraHu3aluu (POHTECHI-TPHIIOKEHUH U pehaKTOPHHTY
pacTyIIero NpoeKTa;

— HaBBIKAMU TECTUPOBAHUS PPOHTEHA-TIPUIOKEHUN HA PA3HBIX YPOBHAX: OT OTAEIbHBIX
(GYHKIHHI 10 CKBO3HBIX MOJIb30BaTENIbCKUX CIICHAPUEB;
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— HHCTPYMEHTaMHM OTJIAJKH, MPOQMINPOBAHKS U aHAJIM3a MPOM3BOIUTENLHOCTH React-
IIPUIIOKEHUN;

— MOAXOJaMHU K peajH3alliyd CEpPBEPHOI0 PEHJIEPUHTA M BBIOOPY MOAXOAIIEH MOJENIN
pPEHEPUHTa AJIs IPOEKTA;

— MeTOJjaMU IOJTrOTOBKU (pOHTEHI-TIpUIIOkKEeHHs K production-cpezne: cOopka, A€o,
MOHUTOPHHT, aHAJIM3 Ka4ECTBA U ONTUMU3ALIMS;

— HaBbIKAMM aHalN3a, OOBSCHEHHS M YIAy4IIeHUS Koja (PPOHTEHA-TIPUIIOKEHUS Ha
YPOBHE, I0CTATOYHOM JJISl Y4acTHUs B IPOMBILUIEHHON pa3paboTKe.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHOM paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Copep:xanue HNupukatop Iepeyens njaHNpyeMBbIX
KOMIIETeHIIMH KOMIETEeHINHU Pe3yJIbTATOB 00y4eHHsI 10
JUCIUIJINHE (MOTYJII0)
OIIK-1. Crioco0GeH KOHCYTBETHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TSOPHH
Y UCTIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIN3a 1
(dbyHIaMeHTaTbHbIC 3HAHUS B CMEXHBIX JUCIHIUINH, METOIBI U
o0JacTu MaTeMaTHIECKOTO MTOIXOJIBI, MICTIOIb3YEMBIE B PA3ITAIHBIX
aHan3a, KOMILIEKCHOTO U o0acTsiX MaTeMaTuku
(GYHKIMOHAIBHOTO aHaJIHM3a OIIK-1.2. YMeeT NpuMeHsTh MaTeMaTH4YeCKHe
anreOphl, aHATUTHIECKOH METOIBI JUTS PETEHUS
reOMETpPHH, poecCHOHATIBHBIX 3314
i depeHnnaIbHON OIlK-1.3. MMeeT MpakTHYECKUH OIBIT
TEOMETPHH U TOTIOJIOTHH, pa3paboOTKH U pean3aus
nmud dhepeHnnanbHBIX MaTEeMaTHYECKUX MOJIEIICH B
YPaBHEHUH, TUCKPETHON npodeccroHaIbHON AeATeIbHOCTH
MaTeMaTHKH U
MaTeMaTHYeCKOM JTOTHKH,
TEOPUU BEPOSATHOCTEM,
MaTeMaTH4eCKON
CTaTHCTUKH U CITydaiHBIX
MPOLIECCOB, YUCICHHBIX
METOJIOB, TEOPETUUECKON
MEXaHUKH B
npohecCHOHATBHOMN
JIeSITeTIbHOCTH
OIIK-2. Crioco0eH MPOBOAMTH MO OIIK-2.1. 3HaeT OCHOBHBIE METOALI M MOAXOABI K
HAy4YHBIM PYKOBOJICTBOM MIPOBEICHHUIO MCCIIEIOBAHMI B 001aCTH
UCCIIeIOBAHNE Ha OCHOBE pa3pabOTKH; HAYYHBIC U 3THUECKUE
CYIIECTBYIOIINX METOJIOB B CTaHJapThI, IPUMEHSICMbIC B
KOHKPETHOU 001acTu MCCIIEIOBATEIIHCKOM MPAKTHKE
npohecCHOHANBHOMN OIIK-2.2. Ymeer popMynupoBaTh
JeSITeTbHOCTH HCCIIEIOBATENBCKIE BOIIPOCH U
THITOTE3bI HA OCHOBE CYIECTBYOIINX
3HAHWH; aHAIM3UPOBATh U
WHTEPIPETUPOBATH JaHHBIC,
MOJTYYEHHBIE B XOJIC UCCIIEIOBAHUS
OIIK-2.3. NmeeT npakTUYECKH OTIBIT
WCCIIEIOBAaHNUN B KOHKPETHOU 001acTn
po(heCCUOHAIBHOM IEATENbHOCTH B
obnacTu pa3paboTKu
OIIK-4. Crioco0eH HaxOoUTh, OIIK-4.1. 3HaeT 6a30BBIE OCHOBHI COBPEMEHHOTO

aHaIU3UPOBATh,
peanu30BbIBaTh IPOrPAMMHO
Y UCIIOJIb30BATh HA
IIPaKTUKE MATEMATUYECKHE
AJITOPUTMBI, B TOM YHUCIIE C
IIPUMEHEHUEM COBPEMEHHBIX
BBIYHCIIUTEIbHBIX CUCTEM

MaTeMaTUYEeCKOro anmnapara,
CBSI3aHHOTO C MIPOEKTUPOBAHKEM,
pa3paboTKoi, peanu3amnuen ¥ OIeHKOM
KauecTBa MPOrpaMMHBIX ITPOJYKTOB U
MIPOTPaAaMMHBIX KOMITIIEKCOB B
Pa3NIUIHBIX 00JACTSAX YEeTIOBEUECKOM
JIEATEIbHOCTH
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OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTeMaTUYeCKUH ammapar B
po(heCcCUOHATBHOMN CATENbHOCTH

OIIK-4.3.

NmeeT mpakTHUEeCKUNA OMBIT
MPUMEHEHUSI COBPEMEHHOI'O
MaTeMaTUYECKOro annapara,
CBSI3aHHOTO C POEKTUPOBAHUEM,
pa3paboTKol, peanu3anuei 1 OICHKOM
KauecTBa MPOTrpaMMHBIX ITPOIYKTOB U
MPOrpaMMHBIX KOMIUIEKCOB B
Pa3IUYHBIX 00JIACTAX YEIOBEUSCKOM
JIESITENbHOCTH

OIIK-5.

Crioco0eH moHnMaThb
MIPUHITUIIET PAOOTHI
COBPEMEHHBIX
WHPOPMAITUOHHBIX
TEXHOJIOTHI U HCIOJh30BATh
WX JUISL PEIICHUs 3a/1a4
npoheCcCUOHATBHOMN
JIeSITeIbHOCTH

OIIK-5.1.

3HaeTe TEXHOJOIMH, HEOOXOAUMBIE IS
MIPUKIIATHOTO MPOTPaMMHPOBAHWS,
BKJIIOYAsi COBPEMCHHBIC
(YHKUIMOHAIBHBIE SI3BIKK
MPOTPaMMHUPOBAHUS, & TAKXKE
OCHOBHBIC HpI/IHHI/IHbI H NOHATHA,
HpI/IMeHﬂeMI)IMI/I HpI/I HCIIOJIB30BAHUHN
KOMIIBIOTEPHBIX CETEU

OIIK-5.2.

‘YMeeT nonb30BaThCs TEXHOIOTUSMHI
MIPUKJIAJHOIO IPOrPaMMUPOBAHMS,
BKJIFOYasi CPeJbl BEICOKOYPOBHEBOTO
IPOrpaMMHUPOBAHUS

OIIK-5.3.

Nmeet mpakTUyecKuid ONbIT
HCIIOJIB30BaHUS TEXHOIOT UM
MIPHUKJIAJHOTO TPOrPaMMHUPOBAHMS

[K-1.

Crnioco6en popmynupoBathb
3371a41 ¢ MaTeMaTUYECKON
TOYHOCTEIO0, 000CHOBEIBATE
YTBEPXKACHUS CTPOTO H
aHAJIM3UPOBATH TTOTyYEHHBIE
pe3ynbTaThl B 00JIaCTH
MaTeMaTHUKH U
KOMITBIOTEPHBIX HAYK

IK-1.1.

Oo0agaer 0a30BBIMH 3HAHUSIMU,
HOJ'Iy‘IeHHI)IMI/I B O6HaCTI/I
MAaTEMATUYCCKUX HayK,
MPOrPaMMHUPOBAHHUS
WH(POPMAITMOHHBIX TEXHOJIOTHH

[K-1.2.

YmMeeT HaxouTh, HOpPMYJINPOBATH U
peraTh CTaHIapTHHIC 33]]a4H B
cOoOCTBEHHOI HAyYHO-
HUCCIIE0BATEIBCKOMN AEATEIIHHOCTH B
MaTeMaTHKe U HH(OpMaTHKe

I1K-1.3.

Hmeet onbiT pa6OTLI C 3aJga4aMu B
00J1aCTH MAaTEMATHKH H
KOMITBIOTEPHBIX HAYK, BKJIFOYUAsA
IMPUMCHCHUC MAaTEMATHUYCCKUX
MCTOJAO0B I pCHICHUS ITPAKTUYCCKUX
3aga4

IK-3

Croco6eH UCIoIB30BaTh
METOABl MATEMATUUECKOI0 U
NTOPUTMHUIECKOTO
MOJICTUPOBAHUS IIPH
peIHeHI/II/I TeOpeTI/I‘-IeCKI/IX nu
MIPHUKJIATHBIX 32/1a4

IK-3.1.

3HaeT OCHOBHBIE METO/IBI
MaTEMaTHYECKOI0 U
ITOPUTMHUYECKOTO MOJICITUPOBAHUS, a
TAKXEC UX HpI/IMeHeHI/Ie JJIA pemeHI/m
TeOpeTI/IT-IeCKI/IX nu HpI/IKHaJIHBIX 3aga4

I1K-3.2.

VYMeer pazpabarbiBaTh U IPUMEHATH
MaTeMaTHYeCKHe MOZEIH U aJlr OPUTMBI
JUTSL pEIIeHUs pa3TUYHbIX 3a7ad,
AHAJTM3UPYS NOTYUYEHHBIE PE3yIbTAThI

I1K-3.3.

Nwmeet mpakTUyecKuid ONbIT
KCIIOJIB30BaHUS METOIOB
MaTEMaTHIECKOTO U
AJITOPUTMHUYECKOT0 MOJICIIUPOBAHUS B
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PCAJIBHBIX MPOCKTAX WIH
HUCCIICAOBAHUAX
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHE YAChI
n Ounas ghopma
AyaurtopHas
HaumenoBanue patora
pa3aena TuCHHNIHHBI T}( M
= CamocrosTe (TeKymuii KOHTPOJIb
(mony.rst) = a K
= = OHTPOJIb JbHast ycneBaeMocCTH)
g = padorta
S =
= o
@)
1 API u ctpykTypa 16 32 JloMarHue 3a1aHus,
backend-npunoxxenus KonrtponbHas paboTa
2 Busnec-noruka n 16 2 32 JloMariHue 3a1aHus,
paboTa ¢ JaHHBIMH KonTponpHas pabora
3 [oms30BaTenu, foctyn 12 2 22 Jomamnrane 3amanus
1 3aIIMTa JaHHBIX
4 Kauectno, 16 4 32 JloMarHue 3a1aHus,
TECTUPOBAHUE U [Ipoext
pasButue backend-
cepBuca
IK3amen 4
Hmozo 60 12 118
O6vem oucyuniunst (M00ys) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Nen/m HanMenoBanue pa3aena Conep:xanue TUCHUILUTHHBI (MOIYJIsI) IO TeMaM
AMCUHMILIMHBI (MOLYJIs1)
1 API u crpykrypa backend- | Pons backend-cepsuca B fullstack-npumoxkemnu wu  TpaHuMIBI
IPUIOKEHUS] oTBeTcTBeHHOCTH backend
IMpoextupoBanne HTTP API: pecypcer, DTO, crarychl, ommOku u
KOHTPAKT C KIIMEHTOM
JKu3HEeHHBIN UK 3ampoca
CrpykTypa OeKeHI-IPUI0KEHUS
2 busnec-noruka u pabora ¢ MopenupoBaHue npeaMeTHOH obacTu
JAHHBIMHU Pabota c 6a3amMu maHHBIX U3 OCKCHI-TIPIITOKCHIS
TpaH3aKIK, COrNIACOBAaHHOCTh JaHHBIX U KOHKYPEHTHbBIE U3MEHEHHUS
CrnoxHble ClIEeHApUH PUIIOKEHUS
3 [Tonw3oBaTenu, JOCTYM U AytenTudukanus
3aIUTa JAHHBIX ABTopu3anms
Hanéxnocts API
4 KauecTBo, TECTHpOBaHUE U TectupoBanue OuzHec-moruku u API
passutHe backend-cepsuca KonTtpakt B3anmoaenTcBus OekeH 1 GPOHTEH/
[IpousBoaurensHOCTH Oekenn API
[MoanepkuBacMOCTh OEKEH I-CEpBUCA
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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. Maptun, P. WMnpeanbHbIil mporpamMMHCT cTaTh mnpodeccuoHanioM paspadbotku [10
npakTudeckoe pykoBoAcTBo / P. Maptun. - Cankt-IlerepOypr : [Tutep, 2021. - 224 ¢. - ISBN 978-
5-4461-1067-4. - Tekcr : anekTponnsiid. - URL: https://znanium.ru/catalog/product/1760787.

2. CokonoBa, B. B. BrpuncnurenbHass TeXHWKa W WH(GOPMAIMOHHBIE TEXHOJOTHH.

Pa3zpaboTka MOOWIJIBHBIX MPHIIOKEHHH : ydeOHUK ais By30B / B. B. CokonoBa. — Mockaa :
WznatenbcrBo FOpaiit, 2025. — 160 ¢. — (Briciiee oopa3oBanue). — ISBN 978-5-534-16302-5.
— Texct : osnexktponHsli // OOpa3oBatenbHas mmnatdopma HOpaiit [caiitr]. — URL:

https://urait.ru/bcode/561336.

Jlononnumensnas numepamypa:

1. Xappon, [I. Node.js. Pa3paborka cepBepHBIX BeO-TipriiokeHUd Ha JavaScript
npakTudeckoe pykoBoacTBo / JI. XoppoH ; mep. ¢ anrit. A. A. CiuHkuHA. - 2-¢ u31. - MockBa :
JMK Tlpecc, 2023. - 145 c. - ISBN 978-5-89818-632-6. - Tekcr : snekrponHsii. - URL:
https://znanium.com/catalog/product/2108525.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00ecleurBarolIeil MpoBeieHNe BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAay4yHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T TPOBEACHUS 3aHATHI
JEeKIMOHHOTO THUMA, 3aHATUH CEeMMHApCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAMN, TEKYLIETO KOHTPOJIS U MPOMEKYTOUYHON aTTeCTalluM, a TaKKe
MOMEIIEHUS Il CAMOCTOATENIBbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEICTBAaMH OOyuYeHUs, CIYKAIlUMHU JUIs NpeACTaBiIeHUs yueOHOU
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) 0OeCcTIieYnBaeTCsl B y4eOHBIX ayIUTOPHSIX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHUMH KaJbKYJIITOpaMH;

— CIEeUHaIU3UPOBAHHBIM 000pYyI0BaHUEM, BKIIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHUE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00y4arOIINXCsl, B TOM YUCIIE IPUCTIOCOOICHHbIE
JUISL MCTIONb30BaHMsI MHBAJIUIAMH M JIMLIAMU C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 30POBBS,
OCHAILIEHBl KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUEHMS K ceTh «lHTepHET» U
o0ecriedeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeNIbHYI0  Cpeay
YHusepcurera.
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OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIEKOMMYHHUKAITMOHHON ceTH «HTepHeT», 3JMeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmenoBaHue noprasa

(u3naHus, Kypca, 10KyMEHTAa)

CcbliIka

1. | Hayunas snextponHas 6ubmuoreka elibrary.ru
onbnmoTeka

https://elibrary.ru/defaultx.asp

2. Baza manaeix mug I T-cnenuanucros

https://habr.com

3. Basza nauneix ScienceDirect

https://www.sciencedirect.com

4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu

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

6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTHH,

HCIIOJIB3YCMbIX

IIPU  OCYILECTBIICHUH

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIIINHE (MOHYJ'IIO), B TOM 4YMCJIC KOMIIJICKT JJULICH3MOHHOI'O

MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
WH(pOpPMAIMOHHBIC CIIPABOYHBIC CHCTEMBI:
HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOHO
pacnpocTpaHsieMoe
OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nuuensnonHoe

bpaysepsbl:

Slupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE

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

IIporpamMmmHoe odecnieyenue sl IVIAHUPOBAHUS U YUeTa BPeMEHH:

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

Microsoft Imagine (Project) | sapyGexuoe | muuensnonnoe

Cucrtembl ynpapjieHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapy6exmnoe | nuuensuonnoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nnnensuonHOe
CnpaBoYHO-NIPABOBBIE CHCTEMBI:

KoncynbrantlLiiroc: cripaBOYHO-TIPaBOBast OTEUECTBEHHOE JMLEH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE JIMIIEH3HOHHOE
Cranpmapraeiid Russian Edition

Cpeabl pa3padoTkm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIIPOCTPAHAECMOE
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Anaconda 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHOe cBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHus1 0ubanorpapudeckoii mugopmanueii:

Zotero | 3apyOexKHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

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

B nponecce nzydenust qucuuruinabel (Moayns) «bokeHa-pazpaboTka» B paMKax TEKYILIETo
KOHTpPOJISI yCIIEBAEMOCTH HCIIOJB3YIOTCS TaKhe BHUABI Y4eOHOM pabOThl, KaK CEMHHAPBHI,
JIOMAIIHUE 3aJlaHusl, KOHTPOJIbHBIE padOThI, TPOEKThI, a TaKXKe pa3JIMYHbIC BHJIbI
CaMOCTOSITEIbHOW pa0OThl OOYYAIOIIMXCS IO 3aJaHHUI0 TperojaBaTessi, HalpaBlICHHBIC Ha
pa3BuTHe HaBBIKOB npodeccrnoHaIbHON JICKCHIKH, 3aKpEIUICHHE MPaKTUYECKUX
po¢eCCHOHAIBHBIX KOMIIETEHITUHN, TTOOLIPEHUE UHUITUATHB.

Cemunap — 310 (hopMa y4eOHON NeATETHHOCTH, MPOBOANMAs B yUeOHOM 3aBEJICHUU 0]
PYKOBOJCTBOM IIpenojaBaress, I/€ CTYICHTbl aKTUBHO Y4YacTBYIOT B OOCYXIEHUSX,
NPAaKTUYECKHUX 3a/IaHUSAX U IPYTUX (popMax B3aMOJICHCTBHSL.

Jlig ycriemHol NOArOTOBKH K CEMUHApPY PEKOMEHAYETCS 3apaHee O3HAKOMUTHCSA C TEMOHI
3aHATHS. U OCHOBHBIMU MaTepuajaMH, 4yTOObl MMETh BO3MOXKHOCTb AKTMBHO Y4acTBOBaTh B
oOcyxnenuu. Taxke Moae3HO MOATOTOBUTH BOIPOCHI U MJIEH Ul OOCYXKJEHHS, YTO MOMOXKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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

[lpu pabore Hax JOMAIIHUMH 33/JaHUSIMH BaXHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBINOJHEHUS. PexoMmeHayeTcs pa30ouBaTh 3aJaHUs Ha 3Talbl, YTOOBI
n30eKaTh MEPerpy3Kd W JIydille yCBOUTH Marepuai. lcroib30BaTh pa3iUYHBIE HCTOYHUKH
uH(pOpMalKK, BKIIOYasi yueOHUKH U OHJIAWH-PeCcypchl, Ui 0osee Iiy00oKoro MOHUMaHUs TEMBI.

Konmponvnas paboma — nucbMeHHasi pabota ¢ HaOOpPOM 3aj1a4, KOTOPBIE HY>KHO PEITUTh 32
OTPaHUYEHHOE BpEMSI.

[lens KOHTPOIBHOM PAOOTHI - MOTYYUTH CIICIHAIBHBIC 3HAHUS IO OJTHON WM HECKOJIBKUM
TeMaM JUCHHUTUIMHBI (MOYJIS) U MTPOJEMOHCTPUPOBATH HABBIKH UX MPAKTUYECKOTO MPUMEHEHHUSI.

Ilpoexm — wucciieqoBaTenbcKkas paboTa IM0 JUCHUIUIMHE (MOIYJI0) W TPe3CHTAIHS
pe3yIbTaTOB.

Jnst ycrienHoi noAroToOBKU K MPOEKTY PEKOMEHIYETCS: YETKO ONPEACIIUTh LEJIH U 33/1a4u
MPOEKTa; COCTABUTH TUTAH PabOTHI, pa30MB MPOEKT Ha JTAlbl C YKa3aHHUEM CPOKOB BBITIONHEHUS
Ka)KJO0r0 M3 HUX; MCIIOJIb30BaTh Pa3HOOOpa3Hble UICTOYHUKU UHPOPMAIIUN U UHCTPYMEHTHI AJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPATH MPOTPECC U BHOCUTH KOPPEKTUBHI B ILIAH, €CIIA 3TO
HEO0XOaUMO.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HAINpaBiCHHAs Ha YIIIyOJEeHHOE
U3YYEHUE OTJIENbHBIX TEM U BOIIPOCOB YUEOHON AUCIMILIUHBI (MOTYJIS).

B mponecce CaMOCTOSTEIbHOM pa6OTLI CTYACHTLIL B3aHMOHCﬁCTBYIOT C PCKOMCHAOBAaHHBIMU
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MaTepuaiaMH IIPH MHHUMAaJIbHOM YYacTUH TIperoiaBaress. 3a1a4i CTy/ACHTa BKIIOYAlOT paboTy
C KOHCIIEKTaMH JIeKIUi (06paboTka TEKCTa), MIOBTOPHOE U3yUEeHUE YUEOHBIX MAaTEePUAIIOB IJIAHOB
Y TE3UCOB OTBETOB, M3YYEHHE JOTOJIHHUTEIBHBIX TEM, BHIIOJHEHNE Y4eOHO-MUCCIEI0BATEIbCKIX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHsl M0 JUCHUILINHE (MOYJII0)

Kpurepun nosryyeHusi ypoBHA M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuunanHe (moay.nao) «b3kena-pazpadorka»

OrneHuBanue YpOBHS Y4E€OHBIX JOCTHDKCHUU, OOYYarOMIMXCs MO TUCHUIUIMHE (MOIYIIIO),
OCYIIIECTBIISACTCS B BUE TEKYIIIETrO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIIO) OCYIIeCTBIseTcs B (opme
9K3aMeHd, TIPU 3TOM IPOBOJIUTCS OLIEHKA KOMITETCHITHH, C(hOPMHUPOBAHHBIX 10 JTUCIUILIHHE.

I[JISI OLCHUBAHUWA TCKYHICI'O KOHTPOJIA YCIICBACMOCTU U HpOMe)I(YTOqHOﬁ arTeCTalmuu
HCIIOJIB3YCTCA )IGCFITI/I68.J'IJ'IBH8.H [KaJIa OHCHHMBAHHA, KOTOpass COOTHOCHUTCA C TpaﬂHHHOHHOﬁ
IATHOAJIBHOM KoM CJICAYIOIUM o6pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCLUIIINHBI.

JecaTubannbuas IlaTubannbHas O0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OILICHKA OLICHKA AUCHHILIAHE (MOLYJIIO)
10 OtnnuHO CTyIeHT TNOJHOCTBIO BIAIEeT 3HAHMSAMH, H3IO0XKEHHBIMH B
9 OTIMYHO paboueil mporpaMme, U riIyOOKO OCMBICIISET JUCUUIUTUHY. OH
) OTIHYHO CaMOCTOSITENIbHO U JIOTUYECKU I0CIEJ0BaTENbHO OTBEYAET Ha

BCE BOIMPOCHI, aKICHTHPYS BHUMAaHHEC Ha HanOOJEe BaKHOM.
VYMeer aHanu3upoBaTh, CPABHHMBATh, KIACCH(PHIIUPOBATD,
0000maTh,  KOHKPETU3UPOBAaTh M  CHUCTEMAaTHU3UPOBATH
W3YYEHHBbI MaTepHua, BbIACISAS KIIOYEBbIE MOMEHTHI H
yCTaHaBJIMBast MNPUYINHHO-CJICACTBECHHBIC CBA3U. YeT1ro
(bOopMyJIHpYeT OTBETHI, YBEPEHHO HHTEPIPETUPYET PE3YIIbTATHI
AHAJTM30B M JAPYTHX HCCIIEJAOBAHUN, a TAK)KE PEIIAET CIOKHBIE
3amaun. CTYZCHT XOpOIIO 3HAKOM C METOJ[aMHU HCCJICIOBaHUS,
HEOOXOJMMBIMU JUIsl TIPAKTHYECKON ESITEITbHOCTH, W yMEeT
CBSI3BIBATh TEOPETHUCCKHUE ACIEKTHl JUCIMILTAHBI (MOIYIIS) C
NpPaKTHYECKUMH 3a/[a49aMH.

7 XOpOH_IO CTYZ[QHT O6J'Ia,[[aeT S3HAaHUAMH MNPEAMCTa IMOYTHU B IIOJIHOM

6 Xopomio o0beMe pabodell TporpaMMbl M CaAMOCTOSITENILHO, JIOTHUECKH
MOCIIEI0BATEIbHO U BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKe Ha HarOollee 3HaYMMbIX MOMeHTax. OH
yMEeT aHaJM3UPOBaTh, CPaBHUBATh, KIACCU(PHIIUPOBATD,
0000maTh, KOHKPETH3MPOBaTb W  CHUCTEMaTH3HPOBAThH
M3YYEHHBIA MaTepHuall, BBIAENSAA €ro KIIOYEBBbIE aCIeKTHl U
yCTaHaBIMBAs MIPUYUHHO-CIIEJICTBEHHBIE CBSI3U.
@opMynMpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3ynabTaThl aHAIM30B W JAPYTHUX HCCIIEIOBAHUN, a TaKxKe
pelaeT CIOKHBIE CUTYallMOHHBIE 3a1a4d. CTYIEHT XOpOIIo
3HaKOM C METOJaMHU HCCIEeI0BaHUs, HEOOXOAMMBIMHU IS
MPaKTHYECKON  AESATENHbHOCTH, M  yMEET  CBS3BIBATh
TEOPETUYECKHUE aCIEeKThl TpeAMeTa ¢ IMPaKTUYECKUMHU
3ala4aMH.

5 VY noenerBoputenbHo| CrtymaeHT oOmagaeT 0a30BBIMHA 3HAHUSMH I10 JHCIUILUIMHE
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

4 Y I0BIETBOPUTENHHO | (MOAYIIO), HO UCTIBITHIBAET TPYAHOCTH IIPH CAMOCTOSTEILHBIX
OTBETax M HCIIONB3YeT HEeTOYHble (GopMymmpoBku. B xome
OTBETOB OH JIONYCKaeT OIIMOKH, KaCaIOMINEeCs] CyTH BOIIPOCOB.
CTyneHT CrocOOCH peliaTh TOJIBKO CaMbIe MPOCTHIC 3a7auu U
BIaJiceT  JIWIIb  MUHUMAIbHBIM  HaOOpOM  METOOB

HCCJIEIOBAHNS.

3 He cnan CryZneHT He oBnazen 00a3aTeIbHbIM MUHUMYMOM 3HaHUH 110

He cnan IpeaMeTy M HE MOXKET OTBETUTh Ha BONPOCHI, AAXE ECIH

1 He cnan MpenoAaBarenb  3a4aeT  JONOJHUTEIbHBIE  HABOJAIINE
BOIIPOCHI.

Jucnunnuna (Moaynb) «bakeHa-pa3paboTKay OLIEHUBAETCS CIEAYIOIUM 00pa3oMm:

AKTHBHOCTb Bec |KoinvecTBo Onucanue
Homamaee 3amaane | 20% 8 Habop 3amau o TeMaM HeAeH
Kontponsnas padora | 30% 2 [Mucermennas pabota ¢ HabOpoM 3aad, KOTOPbIE HYKHO

PEeUIUTD 3a OIrPAHUYCHHOC BPEMA

[Tpoekt 20% 1 Hccnenoparenbckas paboTa 1Mo JUCHUILIUHE (MOIYIIIO) U
NPE3CHTAIINS PE3YJIbTATOB

OK3aMeH 30% 1 [TuceMeHHast WK ycTHast paboTa Hall 3aJaHUCM,
HAIpPaBJICHHBIM Ha IPOBEPKY MOJTYYCHHbBIX 3HAHUI U
HaBBIKOB T10 KypCy

®opmyJia pacyéra HUTOroBOM ONEHKH MO0 AucuumamHe (moayaw) «bikena-
paspadorka»: «0,2 X cpeqHee 3a gomamame 3amanus + 0,2 x mpoekt + 0,3 X cpemHee 3a
KOHTPOJIbHBIE paboThI + 0,3 X HK3aMeH».

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4AKOIIUXCH MO JUCHUILIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUeE 32IaHUS

Jlomamnee 3aganue 1.

1. Ycranosute Node.js u unnnmanuzupyite npoekt ¢ Express. Co3naiite mpocToii cepsep,
orBeuatonuii Ha GET-3ampoc /api/health ¢ JSON { status: "ok" }. OOwsicHuTe, Kak cepBep
oOpabateiBaeT HTTP-3ampoc u B uéMm 3akitouaercs poisib backend B fullstack-npunosxenun.

2. Pazpaboraiite APl mns ynpasnenust cnuckoM 3amad (ToDo): peanusyiite MapiipyThbl
GET /api/tasks, POST /api/tasks, GET /api/tasks/:id. Ucnons3yiite DTO myis BXOAHBIX U
BBIXOAHBIX JaHHBIX. OObsicHUTe, 3aueM HyxkeH API-KOHTpakT uW Kak OH ympoIaer
B3aUMOJICHCTBUE C (POHTECHIOM.

3. Onummre nomaroso xwu3HeHHbN ki HTTP-3anpoca ot kireHTa 1o oTBeTa cepBepa:
BKJIIOUUTE OTamlbl [OJIyYEHUs 3ampoca, MapuipyTH3alud, oOpaOOTKH KOHTPOJUIEPOM,
(dbopMUPOBaHUS OTBETA U OTIPABKHU. Y KQXKUTE, KAKME KOMIIOHEHTHI y4aCTBYIOT Ha KaXJIOM JTarle.

4. OpraHusyiTe CTPYKTypy IIpOEKTa ¢ pasJie]IeHHeM Ha ciiou: routes, controllers, services,
dto. Peanusyiite 00paboOTKy 3aau B COOTBETCTBHU C ITOH apXUTEKTypoil. OObscHHUTE, 3aueM
HY>KHO pa3JeNsiTh OTBETCTBEHHOCTh MEX]Y CIOSAMH.

5. HacTpoiiTe Bamumanuio BXOJHBIX JaHHBIX TMPH CO3JaHUU 3ajadyd (HAMpHUMep,
obsi3arenpHbIe mois title, description). Bo3Bpamaiite ommbky 400 mpu HEBaJIMIHBIX JAaHHBIX.
OOmbscHUTE, MOYEeMy BaJHMJIAIMs Ha OEKeHIe KPUTHYECKH BaXKHa, Nake €ClIi OHAa €CTh Ha
bpoHTEHIE.
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JlomamHee 3aganue 2.

1. [Monkmounte SQLite (uepe3 Sequelize mu Prisma) x nmpoekty. Co3naiite Moienb
Task ¢ momsmu: id, title, description, status, userld. Beimonnute Murpanuioo 0a3bl JaHHBIX.
OO0ObsicHUTE, 3a4€M HY>KHBI MUTPAllMM U KaK OHU IIOMOTal0T yIpaBisaTh cxeMoil B/,

2. PeanusyiiTe OW3HEC-JIOTHKY: 3alpeTHTE CO3JaHUE 3ada4 C NyCcThIM title u
aBTOMATHUYECKH YyCTaHaBiuBaiiTe status: 'pending'. /loGaBbTe METOH B CEPBUCHBIA CIIOW ISt
M3MEHEHHUs CTaTyca 3aJlaud C MPOBEPKOW TeKyiero cocrossHus. OObsicHUTE, mouyeMy Ou3Hec-
npaBuiIa JOJKHBI HAXOIUTHCS B OTJEIBHOM CIIOE.

3. Peanusyiite TpaH3akuuio: TpU OOHOBIIEHMU HECKOJBKUX 3a7ad (Hampumep,
MaccoBO€ M3MEHEHHE CTaTyca) BCE OINEPallM JOJDKHBI BBIMOJIHUTHCS BMECTE WM OTKATHTHCA.
OObsicHUTe, KaK TpaH3aKLUHUK 00ECIIEYNBAIOT COTJIACOBAHHOCTH JIaHHBIX.

4. Peanuzyiite cuenapuil "mosib3oBaTeNb CO3MAET 3a7ady, a 3aT€M pPEIaKTHUPYeT e&
yepe3 5 muHyt". [l0o0aBbTE 3alUTy OT KOHKYPEHTHOI'O PEIaKTUpPOBaHMs (HAmpUMep, depe3
BEPCUOHHUPOBAaHUE WM OJOKHPOBKY). OOBACHUTE, Kakue MpoOJEMbl BO3HUKAIOT TIPU
OJIHOBPEMEHHOM JIOCTYIIE K JaHHbBIM.

S. Hanummure o6paboTunk, Bo3Bpamaromuii 3a1aun ¢ maruHaruen (limit, offset) u
dbunbTpanueil no crarycy. OObsICHHUTE, 3a4eM HY)KHBI TaKHE MEXaHU3MBbl U KaK OHHM BIHUSIOT Ha
pou3BOAUTENBHOCTD API.

Jomamnee 3axanue 3.

1. PeanumsyiiTe perucrpanuio W BXOJ MOJb30BaTelel: coznaiite Monenb User ¢ MOJIsIMH
email, password. XpaHurte mapoiu B X3UIMPOBAHHOM BHAE (MCHOdB3ys berypt). OObscHuTE,
MOYEeMY XPaHEHUE Mapoiel B OTKPHITOM BUIE HEIOITYCTHMO.

2. JloGaBbre ayrentudukamuio ¢ JWT: mpu ycnemHoM BXoze TEHEPHPYHTE TOKEH,
KOTOpBI KIIMEHT OyzaeT mepenaBarh B 3aroiioBke Authorization. Peanmusyiite middleware ans
npoBepku TokeHa. O0bsicauTe, kKak JWT obecrnieunBaeT 6€30MacHyI0 ayTeHTHU(PUKAIINIO.

3. PeanmsyiiTe aBTOpHU3aIMIO: MMOJIB30BATENIb MOXKET TOJIY4aTh M PEIAKTUPOBATH TOJBKO
cBom 3anmaun. JloO6aBhTe mpoBepky userld B 3ampocax k 3amadam. OOBSICHHUTE Pa3HUIY MEKIY
ayTeHTU(UKaLueil 1 aBTopu3anue.

4. Jlo6aBwrTe 3amuty ot XSS M overposting: oudIaiTe BXOAHBIC NAHHBIE, pa3peliante
OOHOBJIATh TOJBKO pa3pelIéHHbIe MOJs (Hampumep, dyepe3 Oenbli criucok). OObsICHUTE, Kakue
YTPO3bI 3aKPBIBAIOTCS STHMU MEPaMH.

5. Peammsyiite 3ammry OT wacThiX 3ampocoB (rate limiting) Ha wmapupyt /login.
Ucnons3yitTe, Hanpumep, express-rate-limit. O0wsicHuTe, 3a4eM HYyKHA 3amuTa oT Opyrdopca u
DDoS-araxk.

IIpumepHbIe 3a1aHus /151 KOHTPOJIbHOI PadoThbI
Konrtpoabsnas patdora 1.

1. O0psacuuTe, Kakywo poab BbinonHseT backend-cepsuc B fullstack-mpunoxxenun.
OnumuTe rpaHuIbl €ro0 OTBETCTBEHHOCTH M B3aMMOIEHCTBHE ¢ PpoHTEeHAOM uepe3 API.

2. Pazpaboraiite RESTful-mapmpyrer mis  cymuoctn "3aka3": peammsyiite GET
/api/orders, POST /api/orders, GET /api/orders/:id. Yxaxure nomxonsmme HTTP-cratycel u
ctpyktypy DTO. O06wsichute, kak API BeICTymaer B poOjM KOHTpPaKTa MEXIYy KIUEHTOM U
CEPBEPOM.

3. Onummure morraroBo »u3HeHHbIH kil HTTP-3ampoca B Express-nmpuiiokeHun: OT
MOJTyYEHUS 3ampoca 10 OTIPaBKH OTBETA. Y KAKUTE, KaKHe KOMIIOHEHThI YIacTBYIOT Ha KaXJIOM
stane (poyrep, middleware, KoHTpoJIEp, CEPBUC).

4. OpraHusyiiTe CTPYKTypy OCKeHI-PUIOKEHUs C pasJelieHueM Ha CIIOM: routes,
controllers, services, dto. Peanu3syiite 00paboTKy 3aKa30B B COOTBETCTBHU C ITOU apXUTEKTYPOH.
OOBsicHUTE, 3a4eM HYXKHO pa3/ieNisiTh OTBETCTBEHHOCTh MEXKIY CIOSMHU.

5. Peanmu3yiiTe BamuAanuio BXOJHBIX MJAaHHBIX TPH CO3JaHWW 3aKaza (Hampumep,
obs3arensubie monst: userld, items). BosBpamaiite ommbOky 400 mpu HEBATUIHBIX JIaHHBIX.
OO0BsicHUTe, TOUYEMY BaTUAaIMs Ha OCKeH e 00s3aTeNIbHA, TaXKe €CII OHA €CTh Ha ()POHTEHJIE.
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6. Hactpoiite 00paboTky ommbOOK ¢ TMOMOIIbI0 IeHTpasn3oBaHHOro middleware.
[lepexBaTuTe UCKIIOUEHHSI M BO3BpaulaiTe ctannaptuzupoBaHubie JSON-orBeTsl. OOBACHUTE,
KaK 3TO yJlIy4IllaeT IpecKa3yeMocTb U Haa&xHocTh APL

KonTpoabHas padora 2.

1. Cmopenupyiite mnpenMerHyro ob6nacte "MHTepHeT-MarasuH'": ONUIIUTE CYIIHOCTH
Product, Order, Orderltem, User u ux cBsizu. O0BsICHUTE, KaK MOJIEIb JAHHBIX OTpakaeT OM3HEeC-
npaBUiIa MPHUIOKCHHUS.

2. IMogxmounte 6a3y naHHbIX (Hampumep, SQLite yepe3 Prisma unu Sequelize). Co3narite
MOJINIA M BBIMOJHUTE MHUTpanuio cxeMbl. OOBSACHUTE, 3a4eM HY)KHbl MUTPAMM U KaK OHH
MOMOTat0T KOHTPOJIUpOoBaTh u3Menenus b/1.

3. Peanu3yiite OM3HEC-IIOTHUKY: NMPHU CO3JaHUU 3aKa3a MPOBEPANUTE HAJIMYUE TOBAPOB HA
CKJIa/ie U OOHOBIISANTE UX KoMu4yecTBO. OOBIACHUTE, TOYEMY TaKasl JIOTUKA J0JDKHA HAXOIUTHCS B
CEpBUCHOM CJIO€, @ HE B KOHTPOJLIEPE.

4. Peanu3yiiTe TpaH3aKIUIO: MPU CO3JAHUU 3aKa3a JIOJDKHBI OOHOBUTHCS JaHHBIC B
tabmumax Order n Orderltem. Ecim oxgHa w3 omeparnuii 3aBepminTCs OMMOKOW, BCE JOIDKHO
oTKaTUThbCs. OOBSICHUTE, KaK TPaH3aKIHUK 00eCIeYUBAIOT 1IETOCTHOCTD JIAHHBIX.

5. Peanusyiite creHapuii OJHOBPEMEHHOIO pEJAKTUPOBAaHUS OJHOIO 3aKaza JBYMs
aamuHHcTpaTopamu. [loOaBbTe 3amuUTy OT TOHOK (Hampumep, uepe3 optimistic locking).
OO0BbscHUTE, KaKue MPOOJIEMBI penIaeT KOHTPOJIb KOHKYPEHTHBIX N3MEHEHHUH.

6. Peanusyiite marmHanuioo u (UIBTpalMIO IJid CIHCKA 3aka3oB (MO cTarycy, HaTe).
OO®bsicHUTE, 3a4€M HY)XHBI 9TH MEXaHU3Mbl M KaK OHH BIUSIOT Ha TPOU3BOJUTEIBHOCTH U
yno6cTBO ucnonab3oBanust APL.

IIpuMepHOe onucaHue 32JaHUS] U KPUTEPUH OLlEHUBAHUS K IPOEKTY

Onucanue NPOEKTHOIO 3aJaHUSA:

Pazpabotaiite backend-cepBuc mist BeO-npUiIoKeHUS HA OCHOBE BBIOPAHHOW MPEAMETHOM
o0nactu (HampuMep: HWHTEpHET-MarasuH, CHUCTeMa yIpaBieHMsl 3ajadamMu, OJor ¢
noJsib3oBatesaMu, ondmuorexka, CRM u T.11.).

CepBuc nomkeH ObITh peanu3oBaH ¢ ucnoiib3oBaHueM Node.js u Express (uim apyroro
backend-¢peiiMBopka) M BKIOYATh TOJHOLECHHYIO pPabOTy C JaHHBIMH, OHM3HEC-JIOTHKOIA,
ayTeHTU(UKalMeld, BanugalMed | JOKyMEHTalued. ApXUTeKTypa NPUIOKEHHUS JIOJKHA
COOTBETCTBOBATH COBPEMEHHBIM MIPAKTHKAM MPOMBIIIJIEHHON pa3paboTKu.

OcHoBHbIE TPeOOBaHUS K MPOEKTY:

— Peanuzanus RESTful API ¢ wérkumu pecypcamu, DTO, HTTP-crarycamu u 06paboTkoit
OLINOOK.

—Opranuzanys CTPYKTYpel IO CJIOSIM: MapIIpyTHU3allHs, KOHTPOJUIEPBI, CEPBUCHI,
penosutopun, DTO.

—Ionxmouenne K pensuuoHHON Oasze maHHbIX (Hanpumep, PostgreSQL, SQLite) u
HACTPOWKA MUTPALIUH.

— Peanu3zanus ayrentudukanuu (Harnpumep, yepe3s JWT) u aBTopusanuu: noiab30BaTeNn
MOTyT paboTaTh TOJIBKO CO CBOMMU JaHHBIMHU.

— Banmupmanmsi BXOJHBIX JaHHBIX, 00paboTKa OMMOOK M 3ammTa OT ys3BUMocTel (XSS,
overposting, rate limiting).

— Hanucanue unit- 1 HHTETpallMOHHBIX TECTOB AJIs1 KIIFOUEBBIX CIIEHAPHUEB.

— Coznanue OpenAPI-nokymenTtanuu (Swagger uin aHajor) JUisi BCeX MapILIpyToB.

—Obecnieuenue kayecTBa koja: ucnoiszoBanue TypeScript, HacTpoiika ESLint u Prettier,
OTCYTCTBHUE TyOIUPOBaHUS.

[IpoexT cmaércs B Buae pemnosutopusi Ha GitHub/GitLab. B README nomxken ObITh
YKa3aH:

—0030p GYHKIIMOHATHHOCTH,

— MHCTPYKLUS 10 3ayCKY (BKIII0Yas HACTPOUKY OKPYXEHHUS U MUTPALIUN ),
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— IMPUMEPHI 3aIIPOCOB U OTBETOB,

— CChUIKa Ha JokyMeHTanuio APIL.

Kputepun oueHnBanus npoexKra:

— CoOOTBETCTBHE apXUTEKType: MPOEKT OpPraHM30BaH MO ciosM (routes, controllers,
services, db), ¢ yétkum paszeneHneM OTBETCTBEHHOCTEH MEK/ Ty KOMIIOHCHTAMHU.

—KauvectBo API: peanuzoBansl RESTful-mapmpytsl ¢ npaBuiasabiMu HTTP-mMeTonamu u
crarycamu, ucroyb3ytotcst DTO, ommOku BO3BpaIaloTcs B CTaHAAPTU3UPOBAHHOM QopMarte.

—Pabora ¢ maHHBIME: MOAKIIOYEHA 0a3a MaHHBIX, HACTPOCHBI MHTPAIMH, pealn30BaHa
KOPPEKTHas JIOTUKA B3aUMOJICHCTBUS C XPAHWIIUIIIEM, BKIIIOYask TPAaH3aKIMU PU HEOOXOTUMOCTH.

— busHec-noruka: npaBuia MpeIMeTHOM 00JIaCTH pealr30BaHbl HA YPOBHE CEPBHUCOB,
BKJIFOYAIOT MTPOBEPKHU, OTPAHUYCHHUS U 3AIIUTY OT HEKOPPEKTHBIX COCTOSIHUM.

—be3omnacHocTh: peann3oBaHbl ayTeHTU(UKAIMS U aBTOPU3AIIHS, TAPOIH XAIIHPYIOTCS,
€CTh 3alUTa OT overposting, XSS U 4acThIX 3aMpOCOB, MIPOBEPSETCS MPUHAICIKHOCTh PECYpPCOB
M10JI30BATENIO.

— TecTupoBaHue: HATUCAHBI UNit-T€CTHI AJIsi OU3HEC-JIOTMKU U UHTETPALlMOHHBIE TECTHI [T
API, moKpbIBalOT OCHOBHBIE U TPAHUYHBIC CIIEHAPUH, UCTIOIB3YIOTCSI MOKH U U30JISITHSL.

— JHoxymenTanus: ectb OpenAPIl-cnenndukanus (Swagger u T.1.), OMUCHIBAIOIIas BCE
MapuIpyThl, HapaMmeTpsbl, ctatychl U npuMepsl; README coaepKuT nojHyr0 MHCTPYKLHIO 10
3aIlyCKy U UCIIOJIb30BAHHUIO.

—KauecTtBo koza: mpoekt HammcaH Ha TypeScript, ucnons3yercss ESLint u Prettier, xon
YHUCTBIM, YUTaeMblid, 0e3 AyONUpOBaHHA, C TOHATHBIMM HMEHAMH U KOMMEHTapUsIMH IpU
HEO0OXOIUMOCTH.

—PaboTocnocoOHOCTh: TMPHUIIOKEHHE 3alyCKaeTcss MO HMHCTPYKIUH, BCe (YHKIMA
paboTarOT KOPPEKTHO, TECTHI IPOXOAT, JOKYMEHTAIUS aKTyaIbHa.

—IlognepxxuBaeMoCTh:  CTPYKTypa  IPOEKTa  IO3BOJIAET  JIETKO  PACIIUPATH
(YHKIIMOHATBHOCTD, JI00ABIISATH HOBBIC CYIITHOCTH U CIICHAPUU 0€3 HapyIICHUS apXUTECKTYPHI.

3apaHus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IMCUMILINHE (MOTYJII0)

Ne 3amanme OtBer Komvmnerenmnus
n/n
1. | Ykaxure HTTP-MeTo, UCIONB3yEMBIii [Tl CO31aHUsT HOBOT'O POST OIIK-5

pecypca Ha cepsepe.

2. | Kaxoii kox cocrositaust HTTP ykaspiBaeT Ha ycrnenrHoe co3anue 201 Created OIIK-5
pecypca?
3. | Kak Ha3bIBaeTcst 0OBEKT, HCTIONB3YEMBIH JUIS TIepelavu JJaHHbIX DTO (Data [K-1
MEXJTy CIOSMH TIPUIIOKEHHSI 0€3 OM3HEC-TIOTHKH? Transfer
Object)
4. | Kak Ha3bIBaeTCSI KOMIIOHCHT apXUTEKTYPhI, 00pabaThIBAIOIIHI Middleware / OIIK-5
3arpoc J10 NMOoMNaAaHus B KOHTpoJuiep? [TpomexyTou
Hoe 110
5. | Kax Ha3piBaeTcst HaOOp CBOWCTB TPaH3aKIIMH, TAPAHTUPYIOMTUI ACID [K-3

LIEJIOCTHOCTD JIAHHBIX ?

6. | Kakoif MexaHM3M CHHXPOHHU3ALUH UCTIONb3YETCs IS 3aLUTHI brokxuposka OIIK-4
JIAHHBIX TIPH KOHKYPEHTHOM J0CTyTIe? / Lock

7. | Kakoii crangapT TOKEHOB HCTIONb3yeTcs A Stateless JWT (JSON OIIK-5
ayreHtudukanyu B API? Web Token)
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8. | Kak Ha3bIBaeTcst MOAETb yIpaBieHHUs JOCTYIIOM, OCHOBaHHasI Ha RBAC [K-1
POJISIX TIONIb30BaTENEH? (Role-Based
Access
Control)
9. | Kak Ha3bIBaeTCsI MEXaHU3M OFPAHUYCHHS KOJIMYCCTBA 3alIPOCOB Rate IK-3
qutst 3aumthl API ot 3moynorpebiennii? Limiting
10. | Kaxoii BUA TeCTUPOBAHUS MMPOBEPSET U30IUPOBAHHBIC €AMHUIIBI Unit- OIIK-2
Ko/1a 6e3 BHEIIHUX 3aBUCUMOCTEH? TECTUPOBAHH
e/
MopyasHoe
TECTUPOBAHH
e
11. | Kakas crienm¢ukaiiys UCIoNb3yeTcs s TOKyMEHTHPOBAHUS 1 OpenAPI / OIIK-5
onucanus KoHrpakra API? Swagger
12. | Kaxotii croi apXUTEKTypbl HHKAICYJIMpyeT OU3HEeC-TIpaBuiIa Service OIIK-4
HPUITOKEHUST? Layer /
Domain
Layer
13. | Kak Ha3pIBaeTCs TEXHOJIOTHSI a0CTPAKIIUU B3aUMOJICHCTBHSI C ORM OIIK-5
PETSIHOHHOM 062301 TaHHBIX? (Object-
Relational
Mapping)
14. | Kak Ha3bIBaeTCS CBOMCTBO OIEpalliy, IT03BOJISIONICE BRIMONHATE e€ | MaemMnoTeHT TIK-3
MHOT'OKpaTHO 0e3 M3MEHEHHs pe3yapraTa’ HOCTb
15. | Kakas meTprka u3mMepsieT BpeMsi 00pabOTKH 3armpoca cepBepoM? Latency / OIIK-2
Bpems
OTKJTHKA
16. | Kak Ha3pIBaeTCS MPUHIIMIT TPOSKTUPOBAHUS, Pa3ACIISIOIHIA Separation of IK-1
OTBETCTBEHHOCTH MEXKY MOIYJISIMU? Concerns
17. | Kaxoii 3aronosok HTTP onpenensier ¢popmat 1aHHBIX B Tele Content- OIIK-5
3ampoca? Type
18. | I'me pexoMeHIyeTCs XpaHUTh KOH(UACHIMaIbHbIE KOHGUrypaiuu | Environment OIIK-5
(KJTIFOYH, TAPOITN) TTPUIIOKECHUSI? Variables /
ITepemenHubIe
OKPYKEHHSI
19. | Kakoii maTTepH yCTOWYMBOCTH MPEIOTBPAIACT KACKaHbIC COOH B Circuit IK-3
pacnpenenéHHbIX cepBHCcax? Breaker
20. | Kak Ha3bIBaeTCsI MHCTPYMEHT JIJIsl 0€30I1aCHOTO M3MEHEHHUS CXEMBbI Migrations / OIlK-4
0a3bl TaHHBIX BO BPEMEHU? Murpauuu
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