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Beegenne
B pamkax mnpoekta JIMC «XUMUK-aHATUTHK
BO3HHUKIIA npobiema [IPEIOCTABIICHUE

LEHTPAIM30BAHHOTO [OCTyHa K HH(POPMAIHOHHON
CHCTeME YIMpPAaBJICHUS JCATEIBHOCTHIO JlabopaTtopHii
AQHATMTHYECKOTO KOHTpoJst [1].

Ha cerogusamunii 7eHb BEO-TEXHOIOTUH ABISIOTCS
CaMbIM [IUPOKO HCIOJb3YeMbIM MOAXOAOM IMpHU
pa3paboTKe CepBHCOB U HpuioxkeHuit [2-4]. JlanubIi
(dakT O0OYCIOBICH TMPOCTOTOM  MOIJMCPKKH U
0OHOBJICHHS TPOrPaMMHOTO IPOTYKTa, JOCTYITHOCTH C
J000T0 yCTPOICTBA, UMEIOIIETO AOCTYH K CETH H
IIPOCTOTOM MPOLIECCOB YNPABICHUSI CHCTEMOM.

OcCHOBHas IeJib JAHHOTO IPOEKTa — BHEAPEHHE
BeO-cepBHCa, MPEJOCTABISIONICTO  MOJIB30BATEIIO
BO3MOXXHOCTb HCIIOJHEHHs 3apaHee pa3pabOTaHHBIX
CIICHAPHEB JJIsl HHTETPAIMY C BHEIIHUMU CHCTEMaMH,
pa3MUYHBIMH  YCTPOMCTBAMH H  HU3MEPHUTEIbHBIMU
npubopaMu, yIpoIeH s 3aMOHEHUS CIIPABOYHUKOB,
Tab0PATOPHBIX KYPHAIIOB M JAHHBIX O B3ATHIX MPOOax
Y IPOBEJICHHBIX aHAIHM3aX.

TpeGoBaHnue Kk cucreme
KomunuecTro YCTPOMCTB, HCTIOJIE3YIOIIUX
pa3pabaTbiBacMblii CEPBUC, BapbUPYETCS B OOJBIIOM

Jyana3oHe B 3aBUCUMOCTH OT MNpEANpUsATUs, Ha

KOTOPOM TPOUCXOJUT BHEAPEHHE NPOAYKTA. ITO

MOJKET OBITh KPYITHAst CETh C KOJMYECTBOM YCTPOMCTB

or 100 u Oomee, a MOXeT OBITH HEOOIBIIAS

1abopaTopus ¢ AECITKOM yCcTpoicTs [5].

B cBs3u ¢ 3TMM K CHCTEME MpPENbSABISIOTCS

CIeyIOoITe TPeOOBaHUS

e Bricokas MPOU3BOIUTEIBHOCTh MPH OOJBIIOM
KOJINYECTBE KJIMCHTOB, OJTHOBPEMEHHO
HCTIOJIHAIOUINX KaKOW-TH0O0 CIIeHapHi;

e MuHuManeHble TpeOOBaHUS K CEPBEPHOMY
o0opysoBaHUs W3-3a Pa3NUUMi B CTPYKTypax
MpeaNPUITHH;

e KpoccmrathopMeHHOCT U KpOoccOpay3epHOCTb C
HeNpl0  OOJICTYCHWS  B3aMMOJICHCTBHS — C
CEPBHUCOM;

o  MuHnMaIbHOE KOJHUYECTBO 00paOOTKH U KOJIa Ha
CTOpPOHE KIINEHTA,

e Bricokas 0TKa30yCTOWYHMBOCTh M BO3MOKHOCTH
MPOCTOTO  MAacHITaOUPOBAaHUS CHUCTEMBI ISt
yBEIMUEHUE MaKCHUMaJIbHOTO KOJINYECTBO
OJTHOBPEMEHHO O0CITY>KHBAEMBIX KIINESHTOB.

O0mas cxema padoTbl

CxeMy cepBHCa MOXKHO INPEJCTABUTh B BHJE JABYX
W30JIMPOBAHHBIX JPyr OT JApyra MHKpPOCEpBHUCA,
Ka)KIBII N3 KOTOPBIX OTBEYAIOT 3a CBOIO 33/1a4y.

3amada nmepBOro MEKpOCEpBHca (MCIIOTHUTEIHHOTO
A1pa) — BBIIOJHEHNE CLEHAPHEB, HWHTEPAKTUBHOC
B3aUMOJEHCTBHE C  KIMEHTOM  IIOCPEICTBOM
pa3nuIHBIX GOpM, B3aNMOACHCTBIE C 0a301 TaHHBIX I
sgpomM  JIMC  «XWMHK-aHAIUTHK»,  (QaiiIoBoi
CHCTeMOM, PU3NIECKUMH U CETeBBIMU HHTEp]EeHcaMu.
SAnpo ABnseTcs TOCTATOYHO THOKUM M PacIIUpsIeMbIM
C IOMOIIBIO BHCIITHUX MO)lyHeﬁ.

3amaua BTOPOro MUKPOCEpPBHCA — IIPELOCTABICHUE
uHTepdeiica AN MOJIB30BATENS], BO3ZMOXHOCTEH JUIst
aBTOpM3allMY, IUIAHUPOBAaHUE 3ajad. B 30HYy ero
OTBETCTBCHHOCTH TAaKXe BXOIWT YINpPaBICHHE W
HoIep kaHie pabO0ThI HCIIOTHUTEIBHOTO SIpa.

AbcTpakTHash cxemMa cepBHUCa H300pakeHa Ha
pucyHke 1.
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Puc. 1. Cxema oOciry>)kxuBaHHS KIHCHTA

Takum  00pa3oMm, ajaroput™M  OOCTY)KHBaHHE

KJIMEHTa COCTOUT M3 CJIETYIOLIHX IaroB:

1. Kiuent oOpamaercsi K BeO-cepBepy, KOTOPBIi
MPEIOCTABIISIET eMy unTepdeiic TSt
B3auMo/ieiicTBUs ¢ 3ajayaMu. Ha nanHom atane
MOJIb30BATENIb ~ aBTOPU3YETCS W BBEIOWpaeT
HEOOXOIUMYIO 3a7ady JJIsl NCIIONTHEHUS, TAKKE Y
KIIMCHTa WMeeTcsl Ha0opa WHCTPYMEHTOB ISt
pa3paboTKH CIICHApHEB, TUIAHUPOBAHUS 33Jad U
T.JIL.

2. Tlocne BbiOopa cleHapusi KIMEHT IMOJyYaeT ero
UIeHTU(HUKATOP U C TIOMOIIBIO HETro o0paraercs
K HCHOJHUTEIBHOMY sApYy, KOTOpPO€ B CBOIO
04YepCib HAYMHACTCA HCIOJHCHHUE CKpUIITAa H
o0llleHHe C  TIOJIb30BATENISIMH  TIOCPEIICTBOM
Pa3IUYIHBIX COOBITHI U POPM B3aNMOJICHCTBHS.

CocTaB HCIOJIHUTEJILHOTO Apa

HcnonHuTenbHOE PO BKIOYAET B ceds ISATh
0a30BBIX MOJYJIEH, COCTABISIIONIMX EIMHOE IIeJioe.
CxeMma siipa IIpeACTaBlIeHa HA PUCYHKeE 2.
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Puc. 2. CtpykTypHas cxeMa HCIOJHUTEIBHOTO Apa

COOTBETCTBEHHO, B COCTaB MCIIOJIHUTENBHOTO sI/Ipa

BXOJIUT:

e  Uurepnperarop Ha 6ase JS nsmxkka V8 [6];

e Monynb 1 B3aUMOACUCTBHSI C 0a30i MaHHBIX
(ODBC, OCl);

e Monyns s OOWEHHS C KINGHTOM Yepes
WebSocket;

e Mocr Mexay ucn. sapoMm U sapom JIMC «Xumuxk-
AHAITUTHKY;

e Unrepdeiic  ans
MOJyJIeH.

TOJKIIIOUYCHUA BHCHIHUX

IIpakTHyeckasi 3HAYMMOCTh
JaHHBIl TIpOeKT HUMeeT OOJIbIIOE KOJIUYECTBO
IUTIOCOB, 110 CPAaBHEHMIO C TPAIUIIMOHHBIM IOXOA0M B
BUJIE TOJICTOTO KIIMEHTa, YCTAHAaBIMBAEMOI0 Ha
MalIlHy KaXXJ0Tro OTJEJIbHOTO T1abopaHTa.
Cpenu SIBHBIX ITPEUMYILECTB MOX0/a B BUJE BeO-
CepBHCa MOXKHO BBIICJIUTD CIIETYIOIIHNE ITyHKTHI:
e  Onrumuzanus AesATEIHHOCTH Ja0OpaHTa
3a cyeT ONTHMHU3AINH IPOIIECCOB B3aUMOJICHCTBHS
CHCTEMBbI u TIOBBIIICHHUC MMPOU3BOAUTCIIBHOCTU
IMPOUCXOIUT BBICBO60)K}I€HI/I€ qacTu BPEMEHU
nabopaHTa Mo APYTUe HYKIbI.
e  VmpoiieHue paboThl ¢ CHCTEMOM
Tak Kak cepBHC TIO3BOJSET pa3pabaThHIBATh
MHTEPAKTHBHBIE CLEHAPHU C Pa3IMYHBIMH (OpMamMH
BBOJIa M NPOYUMH TI'papUIeCKUMH 3JIEMEHTaMH, 3TO
MO3BOJSIET  yOpoWaTh  MPOLECCHl  3aMOJHEHHUS
CJIO’KHBIX CIPAaBOYHHKOB HIJIM BHECEHHs JAHHBIX O
npoOe WiIn aHau3e.

e  VpoleHue nporeccoB KOHTPOJIS

T'uOKOCTh CHCTEMBbI MO3BOJISIET pa3pabaThiBaTh
CIIEHApHUH JJIsI KOHTPOJIS IESITENLHOCTH JTabopaTopuu
MOCPEACTBOM  (QOPMHUPOBAHHS  PA3IMYHOTO  POja
OTYETHBIX  JOKYMEHTOB,  HMMesl  0IpH  3TOM
[EHTPAIN30BaHHBIH JOCTYI KO BCEW CUCTEME.

3akJjouenue

IIpemnokeH HOBBIN KOMIIOHEHT JabOpaTOPHOIL-
nHpopmanmonHoir  cucremsr  JIMC  «XuMuk-
AQHATUTHK» — BeO-CEpBUC M TPEIOCTABICHHUS
[EHTPATN30BAHHOTO JIOCTyNa K HWH(POPMAIMOHHON
CHUCTEME W HMHTETPAllld C BHEUTHHMH CHCTEMaMH U
yCTpoiicTBamH.

[ony4yeHHBIC pe3yabTaThl MOTYT OBITh BHEIPCHBI
Ha peajbHbIC MPEANPHUITHS, UMEIOIIUE JadbopaTopuu
AHAIMUTUYECKOTO KOHTPOJISI U MPOU3BOISIINE aHATU3
Pa3InIHBIX 00BEKTOB AHATUTUICCKOTO KOHTPOJIS.

[IpubnusurensHOE YHCIIO nabopaTopwid,
HCHOJIB3YIOLINX JINC «XUMHUK-AHAIUTHK,
cocraBisieT 350 U aKTHBHO yBEIWYHUBAETCS. TakuUM
00pa3oM, HNaHHBI CEpBHC MO3BOJHT 3HAYHUTEIEHO
YIPOCTUTH TPOILIECCH B3aMMOJEHCTBUSA C CHCTEMOIA,
KaK CO CTOPOHBI TOJB30BaTalieii, TaK M CO CTOPOHBI
pa3pabOTYMKOB 3a CUYET YIPOINCHHUS IIPOIIECCOB
OOHOBJICHHS, TCCTUPOBAHUS U MACIIITAOUPOBAHUSL.
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