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The article notes the importance of organizing a stable feed base for the full realization of
the genetic potential of animals. The importance of intensifying feed production should be
realized on the basis of advanced technologies for the preparation and storage of feed, their
high quality and ensuring the safety of nutrients. To prepare a complete feed mixture, the feed
must first be crushed. Among bulk feeds, haylage also has high nutritional value, the amount
of digestible protein and sugar. Succulent feeds occupy a special place among bulk feeds. In
terms of their value, these feeds are close to green fodder. For animals with a single-chamber
stomach, which are fed mainly with concentrated feeds, the preparation of bulk feeds is easier
than for ruminants. To ensure normal animal productivity, the requirements for the structural
properties of these feeds are quite high. The use of bulky feed in the diet should be based
primarily on various types of roughage, succulent feed and their mixing with a certain
proportion of concentrated feed.
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MepeHoc 6a3 faHHbIX — BaXKHEWLWunin acnekT pa3paboTku nporpammMHOro obecneyeHus,
0COO6eHHO npu paboTe C BeO-NMPUMIOKEHUAMU WUAN NIOOLIMU APYTUMUA CUCTEMAaMK, KOTOpble
nonaralTCs Ha MNOCTOAHHOE XpaHeHwe [aHHbIX. O(eKTMBHOEe ynpasneHue Murpalmsamm
Heob6xoauMo ONa obecrneyvyeHuss LEeNoCTHOCTM, MPOU3BOAUTENIBHOCTM U MaclTabupyemocTu
npunoxexnin [1].

Ons  sdpdpekTMBHOM  murpaumm  6a3  AaHHbIX  HE06X0AMMO  O3HAKOMUTbLCA  CO
cneunanm3npoBaHHbIMKU  MHCTPYMEHTamMK, npegHas3HayeHHbIMU A1 YNpOLWEeHUs  3Toro
npouecca. [lsa Hanbosee NoNynsipHbIX MHCTPYMEHTa B 3TOW o6nactu — Flyway u Liquibase.

Flyway - nonynsipHbll MHCTPYMEHT C OTKPbITbIM WCXOLHbIM KOAOM, W3BECTHbIA CBOE
NPOCTOTON M yAO6GCTBOM MCNoNb3oBaHusa. OH Mcnonb3yeT Noaxos K murpauumn 6a3 faHHbIX Ha
OCHOBE Bepcuid, NpY KOTOPOM Kaxjas murpaums npegcrasnsetr cobo Ha6op SQL-ckpunTos,
KOTOpble nepemMeLalnT 6a3y faHHbIX U3 O4HOW Bepcun B Apyryto [2].
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OcHoBHada eguHunua paboTtbl, obpabaTtbiBaemas Flyway, Ha3sbiBaeTca murpaumen. 3To
nobasa CoOBOKYNHOCTb onepatopoB SQL, KoTopble Bbl XOTUTE BbINO/HUTL 3a OfHY
onepaumto. Kaxgass murpaums XpaHuTca B oTAesibHOM paiine SQL u Ha OCHOBE MX Ha3BaHWI
Flyway noHumaeT, npu Kakux yC/i0BUSIX N B KAKOM MOPSAKE OHWU AOJ/DKHbI BbINO/HATHCA.

Liquibase — 310 UHCTpPYMEHT gna murpaummn 6a3 faHHbIX C OTKPbITbIM MCXOAHbIM KOAOM,
KOTOpbIA NO3BONSET pa3paboTuvMkaM [ekfapaTUBHO OnpefensaATb U3MeHeHus B cxeme 6asbl
OaHHbIX W ynpasBnATb umW. Bmecto TOro 4tobbl BpyuHyto nucarb SQL-ckpuntbl ans
N3MeHeHUs CTPYKTYypbl 6a3bl AaHHbIX, Liquibase no3sosgeT onuckiBath XXenaemble N3MEHEHUN
B (popmatax XML, YAML wam JSON, u4to pgenaet npouecc 60siee MNOHATHbIM U
KOHTPO/INPYEMbBIM.

B Liquibase gBa knwoueBbix noHATUA: change-log n change-set. Changelog — 3To
OOKYMEHT, KOTOpPbI  (pukcmpyeT BCe W3MEHEHWsi, BHECEHHble B MPOEKT, Takue Kak
ncrnpassieHnss oWwnboK, Ao6aBneHNe HOBbIX (PYHKUNIA, YNy4dllEeHUs WM n3ameHeHus B koge. OH
CNYXUT ONA OTCNeXMBaHUA WUCTOPUW Bepcuii U nomoraeTt paspaboTyvkam, MeHemxepam W
nonb3oBatensaM NoHUMaTb, KakMne 06HOBMeHUs 6binn caenadbl. Change-log MOXHO nucatb B
dopmarte XML, YAML, JSON wnnm SQL.

ChangeSet — 3T0 Habop M3MEHEHWIA, KOTOPbIA NPUMMEHSETCS K 6ase AaHHbIX B pamkax
oaHoin wmwurpaumn. B Liquibase changeSet npeactaBnsieT co60l OTAE/bHYK onepauuio,
coepxallyto MHCTPYKUMM MO WU3MEHEHMUIO CTPYKTYpbl 6asbl AaHHbIX, Takue kak co3gaHue
Tabnuu, gobasneHne cTonbLUOB, UBMEHEHNE AaHHbIX U Apyrue aencrteus [3].

N Flyway, wn Liquibase npepnaratloT npuBnekatesibHble (YHKUMM 019 ynpaB/ieHUs
Murpaumen gaHHbix. Mpoctota Flyway u ero opueHTauus Ha SQL genatwT ero OT/IN4YHbIM
BbIOOPOM [/151 MPOEKTOB, B KOTOPbIX NpeAnoyTeHne oTgaéTcs NpocToMy MOAXOAY K Murpauuu
Ha OCHOBE CKpPUNTOB. MOKOCTb M paclunpeHHble dyHKUuMM Liquibase noaxogaT Ans NpoekToB
c 6onee CrOXHbIMM TpeboBaHMAMK, Mpegnaras LWUPOKKI CNEKTP BO3MOXHOCTEl A/is
onpegeneHns M3MEHeHWin B 6a3e AaHHbIX M ynpaBneHus uMu. B kOHEe4YHOM cuéTe BbIGOp
mexay Flyway u Liquibase 6yaeT 3aBUCETb OT KOHKPETHbIX MOTPe6HOCTel 1 npefAnoyTeHul
npoekTa 1 KoMaHbl pa3padboTyMKOB.
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Database migration is a critical aspect of software development, especially when working with
web applications or any other systems that rely on persistent data storage. Effective migration
management is essential to ensure application integrity, performance, and scalability.
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