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CYETYUK JIEHKOIIUTAPHOM ®OPMY.IbI KPOBU

Annomayusn’: B cmamove npusedenvl pe3yiomamul pazpabomku CuemiuKa 1eUkoyumaphou (Gopmyivt Kpogu.
Ilpusooumcs ananuz ydce CywecmgyloOwux YCMpoUucme u Ucxoos us dmozo cmasamcsi 3aoauu. Ilpusedenvl

CXemMomexHu4ecKkue peueHus.
Knrouesuvie cnosa: KpO8b, cHem4duK, cxembl.

Beenenne

B coBpeMeHHBIX KIMHHYECKUX JIA0OPATOPHSIX
HCCIIEeIOBAHUS GHOMATEPUATIOB TPOU3BOIUTCS ABYMS
CIoco0amMu: aBTOMAaTH3MPOBAaHO MM BpydHyro. Oba
crocoba 00s3aTeNbHO  HMCIHOJB3YIOTCS B KaKAOH
naboparopuu. Hampumep, HecMOTpst Ha TO 4TO

ABTOMATHU3HUPOBAHHLIC AHAJIN3aTOPbI MOryT
IIPOU3BOIUTDH pi(e] COTHH AaHAJIN30B B gac,
PCTIIaMCHTUPYIOIINEC JAOKYMCHTbBI 00SI3bIBAIOT

MIPOBOJIUTH

py4HOMH

aHaJIn3 JUIA BIICPBBIC

MOCTYNHMBIIUX MALIUEHTOB C JKamodamu. KpOMe TOro,

pY4YHOI aHaIN3

00s13aTeIbHO  TIPOBOJUTCS ISt

YTOUHEHHS AMarHo3a npu naroiorud. [1,2]
Mertonuka pyyHOro HCCIEIOBAHUS COCTOUT B

TOM, YTO COTPYIHUK JIAOOpaTOPHM pPacCMaTPUBACT

3apaHee MOArOTOBJICHHBIN Ma30K MO MUKPOCKOIIOM,

MO ACYHUThIBAsA

KOJINYECTBO

HMHTEPECYEMBIX

JJICMCHTOB. HO}IC‘ICT MNPOU3BOAUTCS HAXKATUCM Ha
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3aKpeIUICHHBIC 338 KaKIBIM BUIOM KJIETOK KIaBHIIN
CUeTYMKa, MpPH OTOM HE OTpbIBas B3MJIAAa OT
MHKpOCKoma. lcciaenoBaHus OTJIMYAIOTCA APYr OT
Jpyra 10 KOJIMYECTBY KOHTPOIUPYEMBIX ITAPaMETPOB
U [0 HEeoOXoauMoil o0mell cymMmMe OOBEKTOB.
Hanpumep, nms obmero anammza kpoBu (OAK)
HeoOxoanuMo Habparts B obmielr cymme 100 kieTok.
[Ipu sToM cuer uaer mo 16 pa3HBIM BHAAM KIIETOK.
[Tocne 4ero NpPOU3BOAUTCS TOMACYET MPOLCHTHOTO
COoZIep KaHMs KaKJOro BHAA KIETOK B OOIIEH cyMmMme.

-

4

Kak mpasmito B ananm3ax HeoOxonuMma o0mas cymma
B 100 kmerok, 3a penxum uckimodenuem 200. [3]
Taxoke CyIIecTBYIOT aHAJIW3bI, IPH KOTOPBIX CyMMa
HE OTpaHWYCHa, T.K. CUCT BEJETCS IS OIpPEACICHHOM
wiomaau crekna. [Ipumep, pacnpoCTpaHCHHOTO
cUeT4YnKa JIEHKOIUTapHOW (POpMyIBI MpHBEICH Ha
pucynke 1. OH mpeaHa3HaueH JUIsl MPOBEIEHUS
o0rmIero aHamu3a KpOBH.

CUHE TUME MAGDPATOPMKIA C-§
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Pucynok 1 - BHemnmii Buj cueT4nKa jJeidkonurapHoii popmyast C-5

AHAJIN3 NOCTaBJICHHOM 3a1a4H

Hcxons W3 BBIABIGHHBIX  HEIOCTaTKOB
CYIIECTBYIOIINX pemneHuni chOpMyITHPOBAHbI
crenyone  TpeOOBaHUS,  KOTOPBIM  JIOJKHO

COOTBETCTBOBATh yCTPOICTBO:

1. ABTOMaTHUYECKOE COXpaHCHHE pPE3yIbTaTOB
aHaJIn3a IPY aBapUH [THTAHKUS;

2. YnoOHOEe pacmojOXKEeHHWE KIIAaBHIN, Ui
pabOTHI CIACIIBIM METOIOM;

3. OmnogeleHne 0 HAKATUH TPEMsI CIIOCOOAMHU:
BUBPOCUI'HAJL, 3ByK, TakTWUJIbHBIH OTKJIHK
KJIAQBMIII;

4. KomuyecTBO CUETHBIX KJIABUII JIOJDKHO
MO3BOJIATh IPOM3BOJUTE INMHPOKYK) HOMEHKIATYPY
aHaJIu30B;

5. Bo3MOXXHOCTH  TIepenaBaTh  Pe3yJbTaThl
aHaM3a B MHPOPMAIIMOHHYIO CHCTEMY YUPEKACHHS;

6. IommepxwuBath pazpeM USB type C s
MUTAHUS YCTPOUCTBA.

Jns onpeneneHuss HEOOXOIMMOTO KOJIMYECTBA
CUCTHBIX KJIABUII OBII TNPOBENEH CPaBHUTEIBHBIA
aHaJM3 MEXIY BUIAMU J1ab0paTOPHBIX
uccienoBanuil. CpaBHEHHE NPOM3BOMMIOCH II0
KOJIMUECTBY YHUKAIbHBIX MPU3HAKOB, HA BBISBIICHHUE
KOTOPBIX HaIlpaBJICHO HCCIEAOBAHHE U IO BEIUYMHE
MUHHMAaJIbHO HE00X0muMoln BbIOOpkU. B Tabmure 1
IPUBEACHO CPAaBHEHHE PAa3HbIX BHAOB aHAJIM30B,
BBIMOJIHSIEMBIX ~ PYYHBIM ~ METOJOM IO  HUX
XapaKTEePUCTUKAM.

Taéauna 1. CpaBHUTEIbHBII aHATU3 JTA00PATOPHBIX HCCIeI0BAHUI

KoanvectBo uccnenyempbix | Heobxogumas cymma
Bun ucciaenoBaHus
NPH3HAKOB NPH3HAKOB
OO0muit aHau3 KPOBH 6 100
daronurapHas akTUBHOCTh HEUTPO(HUIIOB 3 1200-1500
Ma3ok KOCTHOTO Mo3ra 17 500
[Moxacuyer neiikonuroB B kamepe ["opsiea 1 80-200

AHanu3 BBISIBWJ, 4YTO JUISl IOKPBITHS» BCEX
MIPUBEICHHBIX BU/IOB UCCIIEIOBAHUI Y HUBEpCAIbHBII
1a00paTOPHBIA CYETYNK JOIDKEH UMETh 18 CUeTHBIX

KaHAJIOB U MIMETh BO3MOXKHOCTh HACTPAUBaTh Mpeae
CYMMBI ITpU3HAKOB B fuanas3oHe oT 100 xo 1500.
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Jns paboTel Ha yCTPOHCTBE METOIOM CJIETIOTO cnoco0  TO3BONIET ~NpH  JIOOOM  YpOBHE
Habopa OBUIO PEIICHO PACMOJOXKHUTh KIIABHIIHM 10 OKpYXalollero  ImymMa  cooOmmrb o0  Qakre
(dopme KHCTH IpH €e pa3MEeIleHMH Ha KOpIyce B cpabaThIBaHUS KIABUILH.
pacciabeHHOM  COCTOSHMH. TakuM  oOpa3om
JIOCTHTAETCS BO3MOXKHOCTh paboTaTh Ha 15 KinaBumax OnncaHue TeXHNYECKOTO pPeleHust
n3 18 He mepemermnas pyku. CrpykTypHas cxema pa3paboTaHHOTO
CucreMy TOATBEPXKICHUS HaXaTHsl KHOIKU yCTpOICTBa ITpUBE/ICHA HA PUCYHKE 2
pELIeHO JOMOIHNTh BHUOPOOTKIMKOM, TaK KakK 3TOT
uSB
LCD
aucnnen *——————————7
MM MK BM
{ ‘ 3BYK
K/1AB
PucyHnok 2 - CTpyKTypHasi cXeMa YHMBEPCAJIbHOI0 CUETYHKA
YHUBEpCANbHBIA ~ Ja0OpPaTOPHBIA  CYETUHK pacrioyio)keHre KJIaBWII BBOJA IIO3BONUT  0e3

COCTOMT M3 CIEAYIOMMX (YHKIHOHAIBHBIX Y3JIOB:
LCD, USB, mukpokontpouiep (MK), kmaBuarypa,
MOIynb muTaHusd, BuOpomortop (BM), mumamuk. B
KauecTBe  YNPABISIONIEI0  MHUKPOKOHTpOJUIEpa
BBIOpaHa pacrpocTpaHeHHas MuKpocxemMa ATmega
328P. KnaBuatypa coliep>kuT 18 cUeTHBIX KHOTIOK U 7
KOMAaHTHBIX.

s ynioOHOTO MCIOIB30BAHUS CUCTUMKA OBLIO
perieHo MIPUMEHHUTD MeXaHU4ecKue,
HU3KOIIPO(QHIbHBIEC TEPEKITIOYaTeNI ¢ TaKTHIBHBIM
OTKJIMKOM Tpu Haxartun. [4] Pecypc pabotsr
BEIOPAHHBIX TIEpeKIItoYareiell B pa3bl IPEBOCXOIUT
pecypc TpamuIMOHHOW MEMOPaHHOW KJIaBUATYPHI
(6omee 50 wMmH. Haxatui). OProHOMHUYHOE

MEpEeMELICHUs] PYKH TIPOM3BOJWTH HAaXaTHs, a
BBIJICJICHHOE MECTO I0/]] 3aISICThE MO3BOJISIET YJOOHO
pPa3MeCTHTh pPyKy Ha CUCTYHKE HE HCIBITHIBAs
muckoMmdopra. Bee kiaBUIM CheMHBIE U OTIEIBHO
HacTpamBaceMEIe, 3TO TTO3BOJIHT
VHIIMBHYJIN3UPOBATh CUETUYHK, TIOJICTPOUB €ro JUIs
Ipyrod pyku (mis JeBIIM W TpaBmiu). Tak ke
MepecTaHOBKAa  KJIAaBMII  JacT  BO3MOXKHOCTb
HacTpauBaTh €ro JUid pPa3HbIX HCCIEIOBAHUIL.
Busyanuzanust kopmyca M pacIoJIOKEHHS KHOIIOK
npuBeleHa Ha  pucyHke 3.  Busyanmzamus
pa3paboTaHHON Ie4aTHOW IIIaThl  yCTpoiicTBa
MIpHBe/icHa Ha PUCYHKE 4.

PucyHok 3 - BHelmiHMii BH/I yHHBePCAJIbHOI0 CYETYHKA
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Pl/lcyHOK 4 - Bn3ya.1m3aunﬂ NeYaTHOM mJIaThl YHUBEPCAJIBHOI0 CUY€TUYNKA

B KayecTBe  TEKCTOBOI'O MHIUKAaTOpa
ucnonb3yercs aByxcrpounsii LCD nucmneit. [5] B
NEepBOH CTPOKE BBIBOJUTCS Ha3BaHHE TEKYILEro
pexxuMa  paboTHI: CYETHBIH, oTtoOpakeHue,
pOrpaMMHUpPOBaHUE.

TeKkcT BTOPOHl CTPOKH 3aBUCHT OT BEIOPAHHOTO
pexxuMa pabotsl. [Ipy cueTHOM peskrMe BBIBOJIUTCS
Ha3BaHUE ITOCJIEIHEH Ha)XKaToOl CYETHOW KJIaBHMIIHM U
obmras cymma. B pexkxume oToOpaskeHHs BHIBOAUTCS
a0CoJIIOTHAs BEJIMYMHA HIIH TIPOLICHTHOE CO/IepKaHue
BEIOpaHHOTO KaHaja oOT o0meill cymMMmbl. Pexum
POrpaMMUPOBaHUS NpeaHa3HayYeH UL
VHIUBUAYTH3AIUN PACKIaIKHA KIaBHATYPHI. [6]

Mopynbs nuTaHus 00ecrednBacT HEelpepbIBHBINA
KOHTPOJIb KauecTBa IIMTAIOIIEro HampsbkeHus. B
Cllydae ero IpocaJiki HIDKE YCTaHOBJIEHHOTO Topora
MIPOMCXOUT TIEPEKIIFOUSHNE Ha PE3EPBHBIA HCTOUHHK
nutaHus. [Ipy BKIIOYEHHHM PE3EPBHOIO HCTOYHHKA
MIPOHMCXOJUT aBTOMATHYECKOE COXPAHEHHE TEKYILIHX
3HAQUEHUH aHaliM3a B SHEPrOHE3aBUCHUMOM IMaMsATH
YCTpOMCTBa, ITOCTIE YET0 YCTPOUCTBO YXOINUT B PEXKUM

rubepHaLuy.
[ToMrMO 3BYKOBOTO CONPOBOXKICHHSA, IMPH
KaXJIOM HaXaTHH CUCTYUK BUOpPUpPYET, HUTO

MO3BOJISIET 0e30mNUO09YHO 3aUKCHPOBATE HAXKATHE.
Ora ¢yHKUMS MO3BOJsIET paboTaTh olepaTropy B
IIyMHOM IIOMEIIECHHUH.

YerpoticTBo ocHatmeHo pazbemoM USB Type-C,
YTO JJaeT BO3MOXKHOCTh IIUTATh MPUOOpP Kak OT Oioka
nutaHus, Tak 1 or USB mopra mnepcoHaabHOTOo
KoMmpioTepa. [Ipu BTOpOi cXeme IOIKIIOYEHHS
TIOJ/IEP>)KNBAETCS TIEpeiada JaHHBIX HAa KOMIIBIOTEP.

3akJr4uenue

AHanu3 COBPEMEHHBIX TEXHUYECCKUAX pPEIICHUM
JUTS IPOBEJICHUS PYYHBIX HCCIICAOBAHHI TOKA3aJI, YTO
y OONBIIMHCTBA €CTh OOIINE HETOCTATKH, 8 IMEHHO:

1 [oTeps BBEJICHHBIX JIAHHBIX npu
HEe3aIUTaHUPOBAHHOM OTKJIIOYEHHH BHEIITHETO
MUTaHUSL,

2 He yHUBepCaNbHOCTE;

3 HeaproHOMHYHOE pacioIOKEHHE KIIaBHIL;

4 HeadexTrBHOE OIOBEIIEHHE O HAKATHHU;

5 HeB0O3MOXXHOCTh CaMOCTOSITEJIBHON 3aMEHBI
Kabess ¥ OJIOKa IUTaHMS B CIydae HEHMCIPABHOCTH;

6 OrtcyTrcTBHE WHTETpaluyd C BHYTPEHHEH
CHCTEMOH JJIOKyMEHTO0000pOTa YUPEIKIACHHS;

COBMECTHO C HHCTUTYTOM OXPaHbl MATEPUHCTBA
1 AercTBa ObUTH c(HOPMYITHUPOBAaHBI TPEOOBAHUS IS
YHHBEPCAILHOTO npudopa IO3BOJISTIOILIETO
TIPOBOJIUTH Pa3HbIe aHANM3bl. B Xxome paboThl OBLI
pa3paboran M coOpaH TPOTOTHII YHHUBEPCAIHHOI'O
71a00paTOpPHOTO CcYETYHKa (POPMEHHBIX HIIEMEHTOB
KpOBU M KOCTHOro  Mo3ra.  OCHOBHBIMH
KOHKYPEHTHBIMH  IIPEMMYIIECTBAMH  KOTOPOTO
SBIISIFOTCS] BUOPOOTKIIMK, C HAOOPOM CBOMX (DyHKIHMIT
OH CTOMT TIIpUEMIIEMO, TaK e B YCTpOHCTBE
pealM30BaH MEXaHH3M, KOTOPBIH OCYIIECTBISCT
3aInCh panee BBE/IEHHBIX JAHHBIX B
SHEPrOHE3aBHCHMYIO0  IIaMATh, IIOMHMO  BCETrO
BBILIETIEPEYNCICHHOTO B CYETYHKE IPUCYTCTBYET
crcTeMa, KOTOpasi O3BOJISIET NOACTPOUTh PACKIIa Ky
JUISL KQKI0To omneparopa. Kpome Toro, mOCKOIBKY B
HallleM cYeT4yrke 18 KJIaBHII, TO 5TO IMO3BOJIIET
HCIIOJIB30BATh €r0 B JIA0OpaTOpHAX  pasHBIX
npoduield Kak JUIs  aHanuM3a KpOBH, TaK U
reMaToJIOTH4YeCKuX Huccienoannii. Ha MomeHT
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MyOJIHUKAIUK  YCTPOMCTBO TMPOXOMUT HWCIIBITAHHE B
Xabapockom ¢ummane HUM wmarepunHcTBAa U

IIETCTBA.
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