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[MTPUMEHEHUWE OBJIAYHbIX CEPBUCOB
JIJ1S1 OPT AHU3ALIMM BBITTOJIHEHU ST IABOPATOPHBIX 3AHATHUI

[IpoBenenue nabopatopubix padbor mo UT-mucummivaam B By3e TpeOyeT HaIMUUS
pa3sHOOOpa3HBIX MPOrPAMMHBIX MHCTPYMEHTOB U Cpell, 104ac B Pa3IMyYHbIX ONEpallMOHHbBIX
cucTeMax.

C onHOI CTOPOHBI, ATOT (PAKT 3aCTaBISIET MPEAbSBIATH HOBBIIICHHbIE TPEOOBAHUS K
crienuanucTaM, 00eCreuynBaIOMIMM 00pa30BaTEeNbHBIA TPOIECC B KOMITBIOTEPHBIX KiIaccax
(KOJMYECTBO MPOrpPaMMHBIX MPOIYKTOB, BKIIIOYAEMbIX B YHHMBEpCAJIbHBIH 00pa3 pabouero
MecCTa, 10 OLEHKaM, IPEBBIIIAET MOJITOPbl COTHH). 31€Ch, KPOME BCETO MPOYET0, HEM3OEKHbI
KOH(JIMKTBl MEXAY pPAa3IMYHbBIM HPOrpaMMHBIM obecredeHueM. Pecypchl KOMITBIOTEPOB
NEPerpyKeHbl, YCIOKHEHO BHECCHHE W3MEHEHW W OOHOBIICHWH B MPOrpaMMHOE
oOecnieyenue. lcrnonp30BaHNE YHHBEPCATIBHOIO pabo4yero Mecra B KOMIIBIOTEPHOM Kilacce
UCKJII0YaeT TMOKOCTh M ONEePaTUBHOCTH B MOJTOTOBKE HOBBIX Ja0OpaTOPHBIX padoT, JIUIIAET
npernoiaBaTesss He0OX0MMOI0 MaHEeBPA.

C napyroil cTopoHbI, MpOBeIEHUE JTaOOPATOPHBIX PabOT MUCTAHIIMOHHO, B PEXHUME
online, compspkeHO ¢ OYEBUAHBIMH TPYAHOCTSMH. lIpexae Bcero, 3TO COCTOSHHE JTMYHBIX
pabouux MeCT CTYyAEHTOB M ciymareneid. Oxumarh oOecredeHus: €IUHON IPOrpaMMHOMN
Cpelbl, 1axe XOTs Obl HAIMYMA Y BCEH ayIUTOPHM Uil KOHKPETHOM J1ab0opaTOpHOi paboThI
IIPOrpaMMHOr0 oOecrieyeHus] OAHON BepCUH, CeroJHsl HepeaibHO. Benb pedb 3auacTyro ujuer
00 YHHKaJIbHOW IMPOTrpaMMHON cpeze A Kaxaou nabopatopHoit padoTsl. Eciiu ydecTts, 4To
CTyJIeHT (CIyIIaTreib) HW3y4aeT HECKOJbKO JHUCIHUIUIMH, TO K €ro pabodeMy MecTy
IPEIbABISIOTCS TPeOOBAaHUS HE MEHbIINE, YeM K padoueMy MeCTy B KOMIIBIOTEPHOM KJiacce,
C TOM JIUIITh PA3HUIICH, YTO PEIIATh ATY MPOOIEMY KaXKIbIM YUAIIUIACS TOHKEH CaM.

Ha xadenpe MIICC HUT BI'VUP s ciymareneld NepenoAroToBKU IO
cnenuanbHocT «IIporpammuoe obecrieueHue HHOOPMALIMOHHBIX CUCTEM IS TTPETogaBaHus
JTUCHUTUTMHBL «Be0-TeXHOIOTnn» UCIIONB3YIOTCS BUPTYaIbHbIE Kacchl. BUpTyanbHbIN Kiiace
MpeACTaBIsIeT co00M BUpTyalbHbIe MammHbl (BM), ycranoBnenHbie Ha runepsusope [1]. Ha
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KOMIIBIOTEpPaX BHUPTYaJIbHOIO KJlacca YCTAaHOBJIEHAa omepanuoHHas cucremMa Windows,
Microsoft Visual Studio 2019 Community u Acrobat Reader (s mpocmorpa 3amaHuii K
nabopatopHbiM pabotam). Visual Studio ckoHdurypupoBana s pa3pabOTKu  BeO-
npuioxennii Ha tatgpopme ASP.Net u ASP.Net Core ¢ BO3MOXXHOCTBIO MOJKIIOYECHUS K
SQL-Server. B Takoii koH(urypamuu ojiHa BUpPTyajabHas MalrHa 3aHuMaet okosio 30—40 I'6
namsTd. [y pa3BepThIBaHUS BHUPTYaJIBbHOTO KJlacca HCIIONb3YyeTcs TumnepBuzop VMware
ESXi 6.0. [Toakarouenne k BM ocyIiecTBIsSeTCs MOCPEACTBOM yIAIEHHOI0 paboyero croja
[2]. 3a KaxapIM cylIaTeneM MOATPYNIbl 3akpemyieHa cBos BM. Takum obpazom, mpu
MpOBEJCHUH J1a00paTOPHBIX pabOT CiylIaTead UMEIOT JOCTYH K «cBoei» BM (1 k cBoemy
NPOEKTY) M3 JI00ro Kiacca yHuBepcureTa. /[ mpoBeneHHs IUCHMILIMHBI JOCTaTOYHO
co3aatb oaHy BM (master), KOTOpYIO B JaibHEHIIEM MOXXHO KJIOHUPOBATh B HEOOXOJIUMOM
kosnmyectse. [Tocae Toro kak Kypc 3aKOHYEH, BUPTYaJIbHBIN KJIACC MOKHO YIallUTh, OCTAaBUB
TOJIBKO MaIINHY «master.

Onwucannpii monmxox mnpumensiercss Ha kapeape MIICC HMUT BI'YUP yxe c
2017 roma. [lanpHeWImIUM pPa3BUTHUEM AAHHOTO IMOAXO0/a MOXKET SBIATHCS HCIOIb30BaHHE
cepsuca laaS (Infrastructure as a Service (uHdpacTpyKTypa Kak CEpBHC)) C apeHI0U
pecypcor B Public Cloud (my6nuunom o6make). ABTOpbI HMEIOT HEKOTOPBIA OIBIT
IpOBeICHUS JTaOOPaTOPHBIX PadOT AMCTAHIMOHHO C MCIOJIB30BAHHUEM OOJAUHBIX CEPBHCOB
[1,2]. O6naunblii mpoBaiinep, mnpemocTaBistomuii ycayru laaS, oObiuHO oOecreunBact
BO3MOYKHOCTh OBICTPOTO Pa3BepTHIBAHUS M3 OJHOrO oOpasza (Image) HyKHOro KOJMYECTBA
OJIMHAKOBBIX 9K3eMIULipoB (Instances) BupTyanbHBIX MalmMH TpedyeMoro THHA C
NPEIYCTAaHOBJICHHBIM  NPOTPaMMHBIM  o0ecriedeHreM. Bo3MokHa  mpenBapuTenbHAs
IIOJIrOTOBKA COOCTBEHHOr0 0Opa3a Ha 0ase npegocTasisemMoro [3, 4].

Cnenyer OTMETUTb, YTO HcHoOjdb30BaHMEe BM B myOnanuHoM oOnake B KayecTBe
pabouero Mecrta MpH MPOBEJEHUU JUCTAHIIMOHHON 1abopaTOpHO paboThl MO3BOJSET
OJIHOBPEMEHHO paloTaTh Bcell rpymnme, a He mnoarpynne jno 12-15 cnymareneir (eciau
METOAMKA MPOBEAEHUS 3aHATUS I03BOJIAET IMPerojaBaTeNlio  padoTaTb ¢  OONBLIIMM
KOJIMYECTBOM CITyIIaTeIeH).

IIpoBenenue nmoboi 1abopaTopHO pabOTHI CONPSKEHO C PUCKOM HEHaJIeKallero
UCIIONIb30BaHUsl pabodero Mecra yyammumcs (4alle BCEro HEHaMepeHHoro). Jlus
KOMITBIOTEPHOT'0 KJIacca 3TO MPHUBOAUT K HEOOXOAMMOCTHU TOCIEAYIOIIEr0 BOCCTAHOBIECHUS
paborocriocobHocTH  pabodyero Mecra (ammapaTHOro WM, 4aiie, TPOrpaMMHOTO
o0ecrieyeHus), KoTopas JOxuTcs Ha crneuuanuctoB HWT-ortnena By3a. IIpoBenenue
71a00paToOpHbIX paboOT B MyOJMYHOM OOJIaKe MO3BOJISIET JIETKO PELIUTh M 3Ty MpoOiemy.
BoccranoBnenne pabouero mecra COCTOMT B 3allycKe JOMOJHHUTEIBHOIrO 3K3eMIuiipa BM.
[Tpy BBICOKOH BEpPOATHOCTH TAKUX CUTYallMd MOXHO MPEIyCMOTPETh 3alMyCK M30BITOYHOTO
KOJIMYECTBA 3K3eMIUISIpoB BM (4T0 MHOTIa MPaKTHKOBAIOCH aBTOPAMH).

IlenooOpa3oBanue 3a roJbl pa3BUTHs OOJIAYHBIX CEPBHUCOB CTaHOBUTCS Bce Oouiee
pa3Ho00Opa3HeIM U THOKUM. boiee Apyrux mpoBaiifiepoB B Jiese 1IeHO0Opa30BaHUS MPEYCIeT
nposaiizep AWS (Amazon Web Services) [5]. Ecte n npyrue nmocraBmuku yciuyr, Hanpumep:
Microsoft Azure [6], Google [7], Al [8], Becloud [9].

JlaGopatopHble pabOThl C HCIHOJB30BAHMEM OOJAUYHBIX TEXHOJOTUH IOCTOSHHO
MIPOBOJISTCS TI0 AUCIUTUTNHE «BupTyanu3amus u o0avHbie BeraucieHus». [IpoOHbIe 3aHsTHS
[0 3TOM IUCHMIUIMHE NPOBOJMINCH U B (OpMe TUCTAHIIMOHHOW J1abOpaTOpHOW pPabOTHI,
KOTJa CIyIIaTeld HaXOIWINCh Ha paboumx MecTtax y ceds oMa, TpenojaBareib Bell
3aHsTHE, UCTIONB3Ys CHCTeMY MpoBeneHus BeOuHapos Virtual Room. AnamornyHble 3aHATHS
MpOBOAWINCEH N0 aucuuiuinHe «KommnbioTepHble ceTu». JlaHHBIA MOAXO0J 3apEeKOMEHI0Bal
cebst oueHb 3 (PEeKTUBHBIM, OCOOCHHO B YCIOBHSIX TTaHJIECMUU.
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