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HCMOJBb30BAHUE METOJIA ®OPMAJIBHON
CIIEHUD®UKALINU Z IJI5S1 OTTMCAHUS
WH®OPMAIIMOHHOM CUCTEMBI

VY crarTi po3mIsHYTO MmiAXix 40 omucy iHGOPMALifHOI CHCTEMH 3a JOMOMOIOI OJHOTO 3 METOIIB
topmansHoi cnenudikarnii — Z. HaBexeHnuil onuc MeToxy Ta BKa3aHO HOTO BHKOPHCTAHHS IIPU OIKCI
peanbHOT TEeXHIYHOT CHCTEMH, a TAKOXK MICIe [[bOT0 METOIY Cepejl IHIIMX METOAIB ()OPMAIBHOTO OIHUCY
CHCTEM.

In this article the approach to information system description was considered with Z formal method
specification using. In this article to give a method description and illustrate using it with real technical
system description, and was methods place among all system formal specification methods set.

IMocranoBka mnpo6Jembl. TpaaulMOHHBIE TEXHUYECKUE JAUCIUILTAHBI
OOBIYHO JIETKO aJaNTHPYIOT JIydIlle MareMarniyeckue Metoabl. Ha ceromusimHuii
JeHb  IPOBEIEHO JOCTATOYHO MHOI'O  HCCIEJOBaHMH 10 NPUMEHEHHIO
MaTeMaTHYeCKHX METO/I0B B nporecce co3nanus nadopmannoHusix cucteM (MUC) n
nporpammuoro obecrieuenus (I10), HO UcTIONIB30BaHNE STHX METOAOB OIPAaHUYEHO,
TaKk KaK MHOTHE CIENUAINCTBI HE CYMTAIOT TPUMEHEHHE OSTHUX METOAOB
SKOHOMMYECKH BBITOAHBIM [1].

Tepmun «dopMmanbHbIE METOIBD IOIPa3yMEBAacT psii OIEpalil, B COCTaB
KOTOPBIX BXOAAT co3naHue (JopManbHON crielu(UKaliy, aHAIN3 U JOKa3aTelIbCTBO
crenuQuKaIy, peaan3ays CHCTEMbl Ha OCHOBE IIPEe00pa3oBaHus CHEIU(PHUKALIIH
B MpOTpaMMbl W BepuUHKALMs NporpamMM. Bce 3TH nmedcTBUS 3aBHCAT OT
¢dbopmanbHOU crienuUKAIUK, T.€. OT CUCTEMHON Crelr(UKAIUY, HATUCAHHOW Ha
SI3bIKE, CJIOBapb, CHHTAKCUC W CEMaHTHKa KOTOpPOro 3a/aHbl (opMmaibHO.
dopmanpHOE — ompeneneHHe  cnenMpUKaUK - Oasupyercs Ha  AMCKPETHOM
MaTeMaTHKe, B YaCTHOCTH, Ha TEOPUH MHOXECTB U ajredpe JOTHKH [2].

IMpu npoextupoBanuu UC u 1O dopmasbHble METOIBI MOTYT MPUMEHSTHCS
Ha TpeX YPOBHIX:

1. ®dopmanbHoe ommcanue. @opmarnbHas crielu(UKays MO3BOJISET CAENATH
cnenudukanuy  Ooiee TONHBIMH M OJHO3HAYHBIMH, MO3BOJISIOT
paspelnTh HEOJHO3HAYHOCTH WU CTPYKTypUpOBaTh Kak HOAXOX K
npoOJiemMe, Tak M MOJX0J] K pealn3alyy.

2. @opmambHas pa3paboTka W mpoBepka. [lomHas paspabotka ¢
HCTIONB30BaHHEe  (OPMAIBHBIX METOJOB HA  CETOAHAIIHUN  JEHBb
BcTpedaeTcsi KpadiHe penko. OwnHa mpeamonaraeT — GopMabHYIO
crenu(UKaIuo CUCTEMBI, JT0Ka3aTelbCTBO TOTO, YTO CHCTeMa oOmamaer
HEOOXOIMMBIMH CBOWCTBAMH W HE OOJIaZlaeT HEXKENaTeNbHBIMHU, a TaKKe
BEITIOJTHEHNE YTOYHSIOMNX HTEpaIfii, KOTOpPBIE NMPHUBOIAT CHUCTEMY U3
abCTpaKTHOTO BU/IA K MCTIOJHAEMOMY KOAY.
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3. JHoxasarenbcTBa, npoBepsieMble Ha DBM. C mosiBneHneM nporpamMmMHOTO
WHCTPYMEHTapusi  TONAEPKKHM  JOKAa3aTelIbCTBA  HpPOrpaMM  Ha
HETIPOTHBOPEYMBOCTh CTaja BO3MOXKHA aBTOMATHUYECKas IIPOBEPKa
HETIPOTHBOPEYMBOCTH M OOOCHOBAHHOCTH  JOKa3aTeNbCTB. Takas
MIPOBEPKAa OCOOEHHO BakKHA IS CHCTEM C HOBBIMICHHBIMU TPEOOBaHUSIMHA
Kk Oe3omacHocTH. Takue TpeOOBaHMS BBIIBUTAIOTCS OOJBIIMHCTBOM
[IPaBUTEIBLCTBEHHBIX OopraHusanuii, HaIpuMmep EBpomnelickum
KOCMUYECKHM areHTCTBOM.

CymecTByeT JBa OCHOBHBIX MOAXOAa K pa3pabotke (opmaibHOU
crneuuQuKay, KOTOPBIE HCIOJIB3YIOTCS JJIsl HalMCaHUS JIeTaIU3UPOBAHHBIX
cnenuduKanuii CI0XKHBIX HHPOPMAIIMOHHBIX CHCTEM:!

a) anrebpauvyecKHid MOJXOMA, IPH KOTOPOM CHCTEMa OIMCBIBACTCS B

TepMUHAX ONEpaluil U UX OTHOLIEHMUI;

b) moaxox, OpUEHTHPOBAaHHBIA HAa MOJCTHPOBAHHE, NIPU KOTOPOM MOJCIH
HC cTpontcs ¢ MCHONB30BaHUEM MaTEeMaTHYECKUX WHCTPYKIMH, TaKHX,
KaK MHOXECTBA M IIOCIICJOBATEIBHOCTH, a OTIEPAIMH ONPENCIIIOTCS TEM,
KaK OHU N3MEHSIOT COCTOSHHE CHCTEMBI.

TakuM o00pa3oMm, HEOOXOAMMO TIPOBECTH aHAlM3 COCTOSHHUS BOIIpPOCA H

paccMOTpeTh, KakMe KOHKPETHO  METOAbl  (OpMaNIbHBIX  CHEHU(pHKALUIA
PEAJIOKCHBI HA CCFOI[H)IIIIHI/Iﬁ JCHb

AHaiM3 JuTeparypbl. B HacTosiee Bpemsl CO3[aHO OCTATOYHO MHOTO
SI3BIKOB  (hopMabHBIX crierdukanuii. CTOUT OTMETHUTh, YTO, K COXKAJICHHUIO, B
OTEYECTBEHHOH JMTepaType BONpOC OTpakeH KpaitHe cnabo. Kiaccudukarms
SI3BIKOB ()OPMAIbHBIX OMHCAHUN COTJIACHO MPEJIOKESHHOMY IPAaBUITY CIIEAYIOIIAsl.

Aneebpauneckue szviku.  J{ns  ONMCAHWS  TOCIENOBATENbHBIX  CHCTEM
HCIONB3YIOTCS Takue s13biku Kak Larch [3] ¢ kommonenrom Larch Prover, OBJ [4],
a JuIs OIKCcaHus napaienbHsix (concurrent) cucrem sizpixk LOTOS [5].

H3zviku, ocHoganHble HA MOOesx. [y OMUCaHUs MOCIIEA0BATEILHBIX CHCTEM
HCIIOJB3YIOTCS TaKKe s3bIKU Kak cemeiicTBo Z [6], VDM [7], B [8], a juis onucanus
napajuienbHbIX cuctem (concurrent system) sizeik CSP/CCS [9] u cetu [Terpu [10].

HauGonee nepcneKTHBHBIM M3 MEPEYUCICHHBIX METOJOB, Ha Hall B3TJISLI,
npezacTapisiercst Meron Z. Bo-niepBbIX, METOJ JOCTATOYHO IPOCTO U BMECTE C TEM
00Ia1aeT BBICOKOM TMOKOCTBIO M MOILIHOCTBIO, YTO MOJITBEPIKAAIOT PE3YJIbTaThl €ro
MPOMBILIEHHOT'O ~ MCIOJIb30BaHUs, HampuMmep, JJisi ONUcaHus aOOHEHTCKOU
cucrembl IBM CICS [11] u uist cozianust y3ia BBIYUCIICHUI € IUTaBaroNieil TOUKon
Inmos ast cynep3BM Transputer T800 [12]. Bo-BTopbIX, METOJ] TOCTATOYHO JIETKO
KOMOMHHUpYETCSI C NPUBBIYHBIMH CTPYKTYPHBIMH MeTojamu, Harmpumep SSADM
WA METOJOM «JIHCTOW KOMHATEI». B-TpeTbux, Mt MeToga Z 0TpadOTaHbl CHCTEMBI
nokazarensctB B cpegax EVES, HOL u OBJ, 4ro mo3BoiseT codyerath JEeTKO
YUTAEMYI0 HOTAalUI0 Z C MEXaHHUYECKOW CHCTEMOM IPOBEPKU JOKA3aTCIBCTB U
TaKuM 00pa30M MOBBICHTH HaJIS)KHOCTh pa3pabOTKH.

Heas cratbu. llempio 3TOM cTaTbu SABISETCS NOIy4eHHE (QOPMAaIBHOM
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cnenudukanuu MC npu nomonu merona Z.

Hcnosn3oBanne meroga Z aias onucanusi MC. AnreOpamdeckie METOIBI
MIOIXOMAT AJIST ONMCAHUS MHTEP(EHCOB, KOTa ONepaliy, CBI3aHHBIE ¢ 00BEKTOM,
HE 3aBUCAT OT COCTOSIHHS OOBekTa. Torma pesynabpTaTsl Jr000H omepanuu He
3aBHCAT OT PE3yNTATOB MpPENbIAyIIeid omepanuu. Ecnu 3TH NpeanochUIKH He
BEITIOJTHAIOTCS, TO HEOOXOAMMO BHOCHTH MAcCy yCIOBUH M OTpaHHYCHUN, TIPH 3TOM
anreOpandeckue METOIBI CTAHOBITCA TPOMO3IKMAMH. [IpakThka IOKa3bIBaeT, UTO
anrreOpanveckue ONMUCAHWS TOBCICHUS CHUCTEM B  OOJNIBIIMHCTBE CBOCM
UCKYCCTBEHHBI M TPYHBI JJI1 TOHUMAHUS.

AJBTEPHATHUBHBIM MOIXOJOM K CO3IaHHIO (OPMANBHBIX CcHelU(UKAIUI
SIBIIICTCS HMCIIOJIb30BAHUE MOBEICHUYCCKUX CHCIM(UKALNI, KOTOPBIC HCHONB3YIOT
MOJIENTU COCTOSIHUM cucTeMbl. CUCTEMHBIE OINEpaly ONpPeNesitOTCS OCPEACTBOM
W3MEHEHHSI COCTOSHUI CHCTEMHOM Monend. OTO W OIpeiesieT IOBeACHUE
cucteMbl. Hanbosee JIOTHIHBIM U TIPOCTHIM U IOHUMAHUS METOIOM Pa3padOTKU
(dopManbHBIX crenupUKaImiA cucteM sABmgercs wMerox Z. Crnenmpukamun
MPECTaBILIIOT c000i He(OopMalbHBI TEKCT, MONOJTHEHHBIH (OpPMaTbHBIMU
onucaHmsiMu. DopManpHas 4acTh CHENH(PUKAINN COCTOUT M3 HEOONBIIHX OJIOKOB
(cxem), NEKOMITO3UIIMOHHO CBS3aHHBIX MEXKIYy C000H. CXeMBl OTAENSAIOTCA OT
OCTaJBHOTO0 TEKCTAa CHCHU(BHUKAIMYA, W HCIOJIB3YIOTCS JJIsI  OTOOpaKeHHUS
NIEPEMEHHBIX  COCTOSHUM, OIpeNeiacHUs OrpaHUYEHWH U Olepauuil  Haj
cocrostausmu [13]. OOmiast cTpykTypa cxembl mpuBeqcHa B Tabuuie 1. B merone
TaKKe MPeIyCMOTPEHBI ONEpaly HaJl CXeMaMH, B YaCTHOCTH, AJSl MOCTPOCHUS,
MIePEMEHOBAHUS U COKPBITHS CXEM.

Tabmuma 1
CrpykTypa Z-CXeMbI
KownTeitnep Nms cxembl
Conepxumoe:N Curgaarypa cxembl
Emxocts:N
Conepxxumoe < eMKOCTb CxeMHbIe MPeIUKaThI

Curnatypa CXeMBbl OIPEJeNIAeT CYIHOCTH, KOTOPhIE COCTABIISIOT COCTOSTHHE
CXEMBI, a CXeMHBIE TPEAUKaThl — HA0Op YCIOBHUil, KOTOPHIE JOJKHBI OBITH BCEraa
HCTHHHBI JUI1 BcexX cymHocTeil. Ecnm cxema ompesnenser onepanyy, NpeAHKaThl
MOTYT NPEACTaBIATh NPe- U MOCTYCIOBHS IJISt 3TUX ONEpaLUil.

Jnst wutiocTpanny TpUMEHEeHHs Meroga Z B pa3paboTke (opMalbHOTO
OMNHCaHMs KPUTUYECKOH CHCTEMBI pacCMOTPHUM IIPUMEpP HAcoca, MOAAIOLIETO
JIEKapCTBEHHBIN Mpenapar UHCYIUH B YCIOBUAX OTAEICHHS NHTEHCUBHON TEpamMH.
Y OoNbHBIX, CTpPajJaloOlIMX CaxapHbIM JHa0ETOM, HapylleH eCTeCTBEHHBIN
MeTa0OJM3M TIIOKO3BI B KPOBH W UM TpeOYIOTCS WHBEKIMH WHCYJIHHA C
IIOCTOSTHHBIM KOHTPOJIEM YPOBHS caxapa B KpPOBH. YPOBEHb caxapa B KpOBH
MIPOBEPSAETCS Yepe3 MOCTOSHHBIE MPOMEXYTKH BpemeHn — 10 muuyT. Ecnm mpu
9TOM YpPOBEHb caxapa yBEIMUHICS, TO OOJBHOMY NenaeTcs MHBEKIUS WHCYIIHHA,
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MMOHMXKAOIIAs YPOBCHB caxapa.

[Tpubop st Mogaun MHCYITMHA COCTOUT M3 CIEAYIOMUX JacTeit: 1) Habop uri;
2) matumk; 3) Hacoc; 4) KOHTposUIep (ITO3BOJSET HE TOJMBKO BKIFOYATH/BBIKIIIOYATH
CHUCTEeMy, HO M YCTAaHABJIMBATh [03y WHCYIMHA BpPY4YHYIO); 5) YyCTPOWCTBO
aBapUiTHOM CHTHANHM3aNH; 6) HHANKATOPEL, 7) TaliMep.

[octpoenne QopmanpHOi cnenupUKau A TaKOW CHCTEMBI Oyaer
JOCTaTOYHO OOBEMHO MOTOMY, YTO HEOOXOAMMO Yy4YecTh BCE BO3HHKAIOIINE
aBapuitHBIC CUTYaAIlMH. B 3TO¥ cTaThe MPUBEICHBI TOJHKO HEKOTOPHIC U3 HUX.

OcnoBHast cxema PUMP, Monenupyromas cocTossHAE Hacoca, NMPHUBEJCHA B
Tadmure 2.

Tabmuna 2
Z-cxeMa HHCYJIIMHOBOTO Hacoca
PUMP
reading?:N JlaHHBIE OT JaT4yMKa KOJMYecTBa caxapa B
dose, cumulative_dose:N KpOBH
capacity:N Jlo3a MHCYIMHA U CyMMapHas /1032 HHCYJIMHA
alarm!: {off,on} Texymuii 06beM HHCYIIMHA B pe3epByape
pump!:N BrutroueHne/BbIKIIIOUEHHE JaTYUKA aBAPUU
displayl!, display2!:STRING Vipasnsomye CUrHabl s Hacoca
VHaukatop COOOIIEHWH M BBENCHHOW J103BI
WHCYJIMHA
dose<capacity A dose<5 A cumulative_dose<50 CxeMHBIE NPEANKATBI, KOTOPbIC NOJDKHBI ObITb
capacity>40 = displayl!="" BCEr/Ia UCTHHHBI
capacity<39 A capacity>10 = displayl!="Maio
UHCYIIHHA”

capacity<9 = alarm!=on A displayl!="OueHb
MaJlo MHCYJIMHA”
r2=reading?

PaGora mHCynnHOBOrO mpuOOpa 3aKiodyaeTcs B ompenesieHun Kaxabie 10
MHUHYT KOJIMYECTBA caxapa B KPOBH IMalWMEHTa W BBEICHMS J03bl MHCYJIMHA, €CIIN
ypOBeHb caxapa moBblmaercs. KoiaudecTBO HHCYNIHMHA, KOTOpPOE HEoOXO0AnMO
BBECTH, BEIUUCIIsIeTCs coritacHo cxeme JlozupoBka (DOSAGE), koTopast mpuBeaeHa
B Tabmume 3. Cxema Jlo3upoBKa SBISETCS JENbTa-CXeMOH U  IMOJHOCTHIO
nHKancynupyetrcs B cxemy PUMP. Ilpu 3ToM BBOAHTCSA HOBBIM HaOOp BETWYHH,
HMMEHa KOTOPBIX COBNAJAIOT C MMEHAMHU JaHHOW CXEMBbl, HO K HUM J00aBIsieTcs
aroctpod. Tak 0003HaYAIOTCS 3HAUCHUS TIEPEMEHHBIX COCTOSHHUN, KOTOPbIE ObUIN
W3MEHEHbI I0CiIe BBINOJIHEHUs onepanuu. B tabnuie 3 nenpra-cxema DOSAGE
BBOJUT MMeHa capacity’, cumulative_dose’, r0’ ur1’.

Kpome Toro, HeoOxoamMo pa3paboTaTh psJi CXeM, KOTOpbie OyayT
MO/JIETIMPOBATh BHIXO/IHBIE JJaHHBIE MHCYJIMHOBOTO Hacoca. [ljist 3Toro mnpejiaraercs
pa3paborate genmbTa-cxemMbl DISPLAY (Momens wunmukatopoB) u ALARM
(ycnmoBusl aKTHBM3allMM YCTPOWCTBAa aBapWMHHOW CHTHAIM3AIMM), KOTOpPbIE
NIpUBEJICHBI B Ta0uLe 4.

Bo Bcex cxemax IpeaMKaThl JOJDKHBI OBITH COTJIACOBAHBI, T.€. HE JIOJDKHO
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OBITh YCIOBHUH B OJHOW CXeMe, KOTOpbIC MPOTHBOpEYAT HpPEAMKATAM B JPYrou
cxeme. Ecam B crmenuuKaiuy 3aMEUYCHBI IPOTHBOPEYHS, TO HEOOXOIUMO
MPUMEHUTh METONBl aHamm3a Z-crenuduranuii. Kpome Toro, HeoOXommmo
MOCTPOUTh MOJENb TOBEICHUSI CHUCTEMBI BO BPEMEHHU. XOTS Jydlle BCEro

HCTIONB30BaTh He(hopMmanbHbIe onmcanns win meron CCS.
Tabmmma 3
Z-cxema JIOBUPOBKU MHCYJIMHA

DOSAGE
APUMP
(
dose =0 A (

((r2>r0) A (r2=rl)) v

((r2>r0) A (r2<rl)) v

((r1<r0) A ((r1-r2) > (r0-r1))) ) v
dose=4 A (

((r1<r0) A (r2=r1)) v

((r1<r0) A ((r1-r2) > (r0-r1))) ) v
dose=(r2—rl)*4 A (

((r1<r0) A (r2>r1)) v

((r1>r0) A ((r2-r1)>(r1-r0))) ) )
capacity’ = capacity — dose
cumulative dose’ = cumulative dose + dose
10’ =rl Arl’=12

Tabnuma 4
Z-cXeMa BBIXOJHBIX JaHHBIX

DISPLAY

APUMP

display2’ = NaturalToString( dose ) A

(reading? < 3 = display1!” = «Caxap HU3KHII» V
reading? > 30 = display1!” = «Caxap BBICOKHI» V
reading? > 3 and reading? < 30 = displayl!” = «Ok»)

Z-cxeMa BKJIIOYCHHUS CUTHAIIA TPEBOTU

ALARM
APUMP

(reading? < 3 v reading? > 30 ) = alarm!” = on v
(reading? > 3 v reading? < 30 ) = alarm!” = off

Ko Bcemy HamucaHHOMY BBIIIE CTOWT JOOAaBHTh pSANl  COOOpaKCHHIA,
CBSI3aHHBIX C METOJMKOW NMPUMEHEHHs BBIOpaHHOTO (popManpHOro Meronaa. JIroboit
(hopMaIbHBIN METOJT IOPOT NIPU MHTEHCHBHOM, a TaK)Ke MepBOM MpUMeHeHHH. Eciu
y4ecTh HadallbHbIE 3aTPaThl Ha YCIYTH KOHCYJIbTHpYIOMMX opraHuzanuii u I10,
(dbopmanbHBIe METOIBI, M B YAaCTHOCTH Z, OOXOMSITCS TaKkKe, KaK W MPOEKTHI,
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pa3paboTaHHBIE C WCIOJIb30BAaHMEM IPHUBBIYHBIX MOaXoxoB. Jlms Oosnbiuei
THOKOCTH pPa3pabOTKH HEOOXOJMMO KOMOWHHUpPOBAaTH (POpPMAIBHBIE METOIBI U
TPAJUIHOHHBIE TTOIXO/IBI.

Crout ykaszaTh W Ha TO, 4TO (HOPMAIbHBIC METO/bI HE SIBISIOTCS KAKUM-TO
«CBEPXIIOXO00M» WM MaHaineel. [Ipy mpaBUIIbHOM MPUMEHEHHH U COOIIOCHUH
CTaHAapTOB KadecTBa (HOPMAaJbHBIE METOJbI MO3BOJSIOT MONYYUTh OMUCAHHS C
BBICOKO# CTENEHBIO LENOCTHOCTU. sl 3TOro HEoOXOAMMO MPaBUILHO OLICHHUTH
HEOOXOANMBII YpOBEHb aOCTPAKLMHM W BOCIOJIB30BATHCS KOPPEKTHOH MOJEINBIO
YKM3HEHHOTO IMKJIa pa3paboTKH (Hanpumep, «CIHpaIbHOW» Moaenbio béma).

OOs3aTebHBIM IIarOM B ATOM Ciydae SBIISIETCS JajbHeiliee NMpUMEHEHHUE
(opMabHBIX METOJIOB Ha 3Talle TECTUPOBAHMS. TOJBKO MMOCTOSHHBIA KOHTPOJIb 32
UTEPALMOHHBIM TIPOLIECCOM  pa3pabOTKHM IMO3BOJIMT H30ekaTh OIMMOOK U
HETOYHOCTEH, JaXke eCITM BCs pa3padoTka Oa3mpyercs MOTHOCTHIO Ha (hOpMAITbHBIX
METOo/1aX.

BpiBoabl. OCHOBHBIM NPEUMYIIECTBOM HCIOJIL30BAHUS MeToAa (hopManbHOM
crieln(pUKAHUN SBISCTCS BO3MOXKHOCTD BBISIBJICHHS NMPOTUBOPSYUH B CHCTEMHBIX
TpeboBaHuAX. MeTton QopmanbHOl cnenndukamym Z TpeacTaBisieTcss Hanboiee
HEPCHIEKTUBHBIM [UIS 9THX LeJiell. TO TOCTaTOYHO KPUTHYHO B TEX CIIy4asx, KOraa
0€30MacHOCTh, OTKa30yCTOMYMBOCTh W 3alIMIIEHHOCTh CHUCTEMBI SBISIFOTCS
npuopuTeTHBIME TIpu  paspaborke UWC. Ilpu 3TOM BBISIBICHHE OMIMOOK U
NPOTUBOPEYHH B CUCTEMHBIX TpPEOOBaHUSX BO3MOXKHO Ha pPaHHHUX CTaJusiX
paspabotku MC u [10. Hcnpasienue OmMUOOK HA 3TUX CTAIHIX rOpas3jio JCIICBIE,
YeM BHECEHHE M3MEHEHUH B 3aKOHUEHHYIO cUcTeMy. Tarke HeoOX0UMO OTMETHTh
U TO, 4To (popManbHBIE CHeUU(HUKALUKN JOCTATOYHO CIIOKHBI JJIs MPOYTEHUS U
MOHUMaHWSL.
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