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AHHOTANINUA
Junnomnasn paboma, 54 cmpanuywi, 2 pucynxa, 24 ghopmynot, 21 ucmounux.

Knroueswie cnosa. MUKPOCEPBUCHAS APXUTEKTYPA, KOHTEKCTHO-
CBOBOIHBIE TPAMMATHUKHM, MHOXECTBA FIRST U1 FOLLOW,
CUHTAKCUYECKNI AHAJIM3 LL(1) TPAMMATHK, PACIIPEJEJIEHHOE
BEB-ITPUJIOJKEHUE.

Obvexmamu uccredosanus a61110mcs GOpMaIbHbIE S3BIKH, PACIPEIeIICHHbIC
BEO-TIPHIIOKCHHUSI.

lIpeomemamu uccnedosanusi A61410mMcs. ANTOPUTMbl HUCCIEAOBAHUS CBOMCTB
(opMaIbHBIX S3BIKOB, OTHOCSINUXCS K KiaccaM KOHTEKCTHO-CBOOOMHBIX M LL(1),
MHUKPOCEPBUCHAS APXUTEKTYpa MOCTPOCHUSI CEPBEPHBIX MPUITIOKESHUM.

Llenvio pabomwvr Aenawmcsi UCCIENOBAHUE CBOWCTB (POPMANIBHBIX SI3BIKOB,
aApXUTEKTYPbl PAaCHpPECICHHBIX MPUIIOKEHHUI, MOCTPOECHUE PACHPENEIECHHOTO BEO-
IIPWIOKEHUSA, IPEIOCTABIISIOIEr0 PEAIA3ALUIO aJITOPUTMOB UCCIIEIOBAHUS CBOMCTB
(OpMaJIbHBIX SI3bIKOB, 33JJAHHBIX CUCTEMON YPaBHEHH.

Memooamu uccnedosanus s6aa0mcs TCOPETUISCKUN aHAIU3 U UCCIIEIOBAHUE
CYILIECTBYIOIIUX aJTOPUTMOB, MIOJIXO/I0B.

llonyuennvie pezynivmamul u uUx HO8U3HA. Pa3pabOTaHO MUKPOCEPBUCHOE BEO-
MPWIOKEHUE, TMPEAOCTaBISIONee (PYHKIIMOHATBHOCTh HCCIICIOBAHUS CBOWCTB
(dbopMallbHBIX SI3BIKOB depe3 OpaysepHblid BeO-untepdeiic. [Ipu 3ToMm, CyecTByroT
MPWIOKEHUS TPETOCTABISIIONINE aHAJOTUYHYIO (DYHKIIMOHAIBHOCTh, TaKHE Kak
Grammophone, The Context Free Grammar Checker, LL(1) Parser Visualization.
HoBu3Ha maHHOTO TPHUIIOKEHHS 3aKIIOYAeTCs B J00aBICHUM (YHKIIMOHATHLHOCTH
Npe0CTaBICHNUs, T00aBICHUS, YAAJICHUS TPUMEPOB U HAJTU4IUU OoJiee yaA0OHOro BeO-
uHTepdelica, TEKCT B KOTOPOM HAIMCaH Ha PYCCKOM SI3BIKE.

Jlocmoseprnocme  mamepuanos u - pe3yrbmamosd  OUNIOMHOU  padomul.
WCIIOJB30BaHHBIE MaTepuaabl M Pe3yJbTaThl JUIJIOMHONW pabOTHl  SIBIISIIOTCS
JIOCTOBEpHBIMU. PaboTa BBINIOJIHEHA CAMOCTOSITENBHO.

Obnacmvlo  803MOJNCHO20 ~ NPAKMUYECKO20  NPUMEHEHUs  SGJIAemcs
0o0pa3oBaTeNbHbIM MPOIECC B KOHTEKCTE CAMOCTOSITENIBHOIO W3Y4Y€HUs CBOMCTB
(bOopMaIbHBIX SI3BIKOB.



AHATANBISA
Hovinnomnas npaya, 54 cmaponxi, 2 manonxa, 24 popmynvl, 21 kpoiniya.

Knouasvisi cnosvri. MIKPACOPBICHAS APXITOKTYPA, KAHTOKCHA-
BOJIBHbBISI TPAMATBIKI, MHOCTBA FIRST | FOLLOW, CHUHTAKCIYHBI
AHAJII3 LL(1) TPAMATBIK, PASMEPKABAHBI BOB-JAJIATAK.

Ab6'exmami oacnedasanns 3'symoyya GpapManabHBII MOBBI, pa3MepKaBaHbIs B30-
nanarki.

Ilpaomemami  Oacneoasanmnss — 3'ayisioyya  alrapbITMBl  JTaciicABaHHS
ynaciiBacuel papMaJbHBIX MOY, SIKis aJbIHOCSIIIA Ja Kilacay KaHTIKCHA-BOJIBHBIX |
LL(1), mikpacapBicHast apxiT3KTypa adyI0BBI CEPBEPHBIX JaaTKay.

Mbmait npayer 3'syrseyya naclieBaHHE YiaciiBaciieil ¢apMaibHBIX MOY,
apxXITIKTYphI pa3MepKaBaHbIX JajaTkay, madymoBa pa3MepkaBaHara B30-1a1aTka, skl
npagacrayiuse (QyHKIbITHATBHACIH JaclieIBaHHS YiacliBaciei (apMaibHBIX MOY,
3aJIaHbBIX Tpa3 CICTAIMY payHaHHSY .

Memaoami Oacnedasannsi 3'siynsiioyya TIAPITHIUHBI aHAMI3 | JaciieIBaHHE
ICHYFOUBIX aJIrapbITMay, aIbIX0/ay .

Ampowimanvis ewbiniki | Ix Hasizna: pacrparaBaHbl MIKpac3pBICHBI B30-/1a1aTaK,
Kl IpagacTayise QyHKIBITHATLHACID JaceIBaHHs yaciiBacieil papMalbHBIX MOY
npa3 Opay3epHbl BIO-IHTIpdIAC. [Ipbl TITBIM, ICHYIONB MaaaTKi, MPagacTayIsFOubIs
aHanariyHyo (QyHKIbISIHaTBHACHb, Takis sk Grammophone, The Context Free
Grammar Checker, LL(1) Parser Visualization. Hasi3nma npam3eHara magaTka
3aKITII0vaea y najaanHl QyHKIbISIHAIBHACI MpaJacTayJICHHs, TaJaHHs, BBIIAJICHHS
NpbIKITaaay | HasyHacll 3pydHeimiara B30-IHTIp(daiica, TIKCT y sSKiM HamicaHbl Ha
pyCKail MOBe.

Jlacmasepnacyb mamapwisanay i 8bIHIKAY ObINAOMHAU Npaybl. BHIKAPHICTAHbIS
MaTIPBISUIBI 1 BBIHIKI ABIIUIOMHAM Tparel  3’sysionia aactaBepHbiMi. [Ipara
BbIKaHaHa caMacTOMHaA.

Bobnacyio mazuvimaea npakxmeiunaza npulmsaxenHs 3’ Sylsenla aayKalbliHbI
nparpc ¥ KaHTIKCIE cCaMacTOWHAra BRIBYUIHHS YiaciiBaciieil papMaibHBIX MOY .



ANNOTATION
Diploma work, 54 pages, 2 illustrations, 24 formulas, 21 sources.

Keywords: MICROSERVICE  ARCHITECTURE, CONTEXT-FREE
GRAMMARS, FIRST AND FOLLOW SETS, SYNTAX ANALYSIS OF LL(1)
GRAMMARS, DISTRIBUTED WEB-APPLICATION.

The objects of the research are formal languages, distributed web-applications.

The subject of the research are context-free and LL(1) formal languages’
properties research algorithms, microservice architecture to building server
applications.

The purpose of the research research of formal languages’ properties, research
of distributed applications’ architecture, building a microservice web-application that
provides functionality for learning properties of formal languages specified by a system
of equations.

Methods of research are theoretical analysis and research of existing algorithms,
approaches.

The results of the work and their novelty: implemented a microservice web-
application, that provides functionality for learning formal languages’ properties
through a browser web-interface. At the same time, there are applications, that provide
analogous functionality, such as Grammophone, The Context Free Grammar Checker,
LL(1) Parser Visualization. The novelty of this application is in the adding of
functionality for providing, adding, removing examples and having a more convenient
web-interface, that has text written in Russian language.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the diploma work are authentic. The work has been put through
independently.

Recommendations on the usage. The results of the work can be used to improve
an educational process in the context of independent study of formal languages’
properties.



