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Abstract. It's important to solve the issue of using the medium of visual information for introducing it into
education. The method of comparing fatiguability while reading was developed on a tablet computer, an eBook
and on a hard copy.

OO01en3BecTHBIM (PaKTOPOB YTOMIIIEMOCTH YellOBeKa sBISieTCS paboTa ¢ CaMOCBETSALIU-
MUCSI SKpaHaMH, TUCTUICSIMH, TUTAaHIIETAMH U MOOMIIbHBIMU Tene(oHaMH.

B Hacrosiee BpeMsi paccMaTpuBaeTCs BO3MOXKHOCTh IEepexo/a HIKOJIbHOTO 00pa30BaHMs
Ha IUJIAHIIEThl. AJBTEPHATUBHBIM IUIAHILIETY CPEJCTBOM SIBJISIETCS DJIEKTPOHHAsI KHUIA, KOTOpas
paboTaeT B OTPaKCHHOM CBeETe. Psiyi 2JIEKTPOHHBIX KHUT OCHOBaHBI Ha e-link Texnomoruu. [Tagas
Ha 3KpaH 3JIEKTPOHHON KHUTU COJHEYHBIH WJIM UCKYCCTBEHHBIN CBET OyJeT, Kak U B CiIydae C
OOBIYHOM KHIKHOW CTpaHUIIEH U3 OyMaru, OTpaskaThCsi OT MOBEPXHOCTH.

CToMMOCTb 3JIE€KTPOHHBIX KHUT OTJIMYAETCs OT IUIAHILETOB HE3HAYUTENbHO. B HacTosiem
JTane pa3BUTHUS 3JIEKTPOHHAS KHUTA HE MO3BOJIAET IEMOHCTPUPOBATH BUEO, HO B YUEOHBIX lie-
JSIX 3Ty (YHKLHMIO MOXKET BBINOJIHATh MHTEPAKTUBHAs J0CKa. Tak ke B KHUIe OTCYTCTBYET BO3-
MO’KHOCTb BBIXOJIa B MHTEPHET, YTO HE MO3BOJUT IIKOJIbHUKAM OTBJIEKATHCS BO BpEeMs 3aHATUN U
MMETh PUCK MHTEPHET-3aBUCUMOCTH. [103TOMY aKkTyanbHO CpaBHUTH BIMSHHUE HA YTOMIIIEMOCTb
U3ITyYaIOUINX CBET CPEJICTB BOCIPUATHS BU3yadbHOW MHPOPMAIUH U TaKETOB, pabOTAIOIIKX B
OTpa’K€HHOM cBeTe. J[J1s1 BBIIBIEHUS 3TOr0 BIUSHUS Obljia pa3paboTaHa U OlpoOOBaHa METOIUKA
HKCIIEPUMEHTOB C MCIIOJIb30BaHueM nporpamMmsl «uTerpatop» [1,2,3,4].

B skcnepuMeHTe NIpUHMMAIM y4acTHE 8 3KCIEPTOB. DKCIIEPUMEHTHI IPOBOIAWINCH pa3 B
JIBE€ HEJEJIM B TEUEHME IIECTU HeJesb. MeTonKa 3KCIepUMEHTa 3aKiIiovaiach B CIEAYIOLIEM:
SKCHepThl ObUTM pa3zeNieHbl Ha 3 Tpynnbl: 1 rpynmna - UCIbITyeMble, KOTOpble YUTAIOT TEKCT Ha
00bIYHOM OyMa)KHOM HOcCHTENe, 2 rpylna - Ha IUIaHIieTe; 3 rpynna — Ha 3JeKTPOHHON KHUTE.
Ilepen uyTeHHEM U TOCIIE HETO OHM MPOXOAWIIM TeCTHpoBaHHUE B nporpamme «MHTterpatop» s
aHaJIM3a YTOMJIIEMOCTH, BHIOpAIH CIEAYIONIUE TECThI: MaMATh Ha JECATh yucell, OyKBeHHas Ta0-
auna AH(pUMOBa, UCCIEIOBaHHE CEHCOMOTOPHOM peakuuu, Tabmuua Hlynsre. WnmocTparuu
TECTOB IPE/ICTAaBICHbI COOTBETCTBEHHO Ha puc.1-4.

Yucna gna 3anoMuHaHus:
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Pucynok 1 — Ilamste Ha gecsats uncen (tect Nel)
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Mekomuiit cumpor - B

VFQBTUPZGBGJTMPXZHBIUEDJASXIDL-
E|H|RIK|M|NIL|B|FIN|L|ZW|B|H|A|Y|D|B|D|J|H|U|S|B|G|D|X|E|R
viQ|B|B|X|H|BW|U|C|J|J|Z|L|U|B|U|B|B|W|B|B|B|U|H|B|T|D|K|B
Ylo|B|T|z|v|Q|L|O|M|I|V|Q|O|L|O|S|B|AM|B|Y|X|B|R|U|D|HW|Z
Y|J|J|P|K|B|O|K|RIM|D|H|AE|Q|A|B|B|V|BW|Q|F|V|B|G|I|I|G|G
FINJH/U|Q|R|Z|Q|N|B|B|R|FW|Y|GIF X|Y|K|L|Z|B|I |HW|B|BW|X
BINJA|T|B|P|A|H|J|D|J W|B|KISIBIN[PINID|I|Q|B|Z|S|Y|P|I|J|B
YQIG|X|X|RIKWIC|Q|Y X |X|QIXIN|UIX|I M|GW|V|Y|VIE|B|O|B|B
G|Y|U|CIK|L|F|C|R|C|F|B|B|BM|F|ZW|/K|B|B|Z|C|Q|F|R|S|L|B|X
HBVDUICSBCEBYHNOLSNGLPKDNJMWWF-

Pucynok 2 - byksennas Tabnuna Angumona (Tect Ne2)

Pucynok 3 - MccrienoBanue ceHCOMOTOPHO# peakiiun (Tect Ne3)

17 125 | 7
24 9 22

14 10 15
6|23 |2
4 16 8

Pucynok 4 - Ta6nuua Hlynsre (Tect Ned)
PesynbraTel mpeiBapuTEIbHBIX YIKCIIEPUMEHTOB CBEJICHBI B TAOIHITY |

Ta6JII/IHa 1- Pe3y.]'IBTaTBI IpeABAPUTECIIbHBIX SKCIICPUMEHTOB

Jlo ucnprranuit ITocne ucnsiTanuit

Tect Tect Tect Tect Tect Tect Tect Tect
Nel, mr | Ne2,% | Ne3,c | Ned,c | Nel, mrt | Ne2,% | Ne3,c | Ne4, c

Texerna |\ a9 | 100,00 | 40420 | 5000 | 833 | 96,67 | 42117 | 44.33
Oymare
Tnanmer | 6,33 | 98,67 | 423.60 | 4367 | 7,00 | 98.00 | 428,77 | 42.33
dmektp. | 209 | gg67 | 53423 | 66,00 | 7.00 | 90.67 | 516,83 | 6533
KHUTa

OO0paboTka npeaBapUTENbHBIX JaHHBIX Jlajda OCHOBAHME MpeJIoiaraTb, YTO MOJb30BaHUE
SJIEKTPOHHOW KHHUIOM BBI3BIBAET MEHBIIEE YTOMIJICHHME, YeM IUIAHIIETOM, M3Ty4YalolllUM CBET.
JI1st mOATBEPKIACHUS ATOTO MPEANONIOKEHHS TPeOyeTCsl MPOBECTU TOTIOIHUTEIFHOE KOJINYECTBO
SKCHEPUMEHTOB.
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Abstract. The success of digital technologies in image acquisition has promoted the development of auto-
matic cytometry — cells' properties analysis. The efficiency and robustness of automatic analysis algorithms may
be improved by modeling synthetic images. Varying simulation parameters allows to study the robustness of au-
tomatic analysis algorithms to different influences which appear in the process of synthetic image acquisition.
This paper proposes a simulation algorithm and its practical implementation to create fluorescent images of mi-
crobiological objects. It has allowed producing a list of fluorescent images of cancer tumors. The statistical anal-
ysis was carried out to check the model's signification. The comparison of generated and experimental images
confirms their proximity that allows using the developed method to study and debug algorithms.

Beenenue. Ycnexu npuMeHeHUs HTU(PPOBOM TEXHUKH MPU MOJY4YEHUU U300paKEHUM CIio-
COOCTBOBAJIM PA3BUTHUIO ABTOMATHUYECKOW LIUTOMETPUM — aHaJU3a CBOMCTB KJIETOK U UX MOJ-
cTpyKTyp. IloBBICUTE 3((HEKTUBHOCTh U YCTOMUMBOCTH aJIFTOPUTMOB aBTOMATHYECKOIO aHaIM3a
MOYET MOJEIMPOBAHUE CHHTETUYECKUX H300paKEeHWM, MO3BOJISIOIIEE ONPEAEINTh OCHOBHBIE
CBOMCTBa OOBEKTOB M M3MEPUTEIHbHON cucTeMbl [1]. BappupoBanue mapaMeTpoB MOAEIUPOBA-
HUS [TO3BOJISIET UCCIIEI0BATh AJITOPUTMBI aBTOMaTHUECKOT0 aHAJIN3a Ha YCTOMUMBOCTD K pa3iIny-
HBIM BO3JEWCTBUSIM, BO3HHMKAIOUIMM IPU MOJYYEHUH CHUHTETUYECKHUX H300pa’keHUM, a Takke
BBIJICJIUTH (DAaKTOPHI ¢ HAMOOJIBIIUM BIMSHUEM IPU MPOBEACHUU PEaJbHOro sKcnepumenTa [1,
3]. MogenupoBaHue M300pa)keHHsI cO CBOWCTBaMH, Hanbosiee MPUOIMKEHHBIMH K pEasbHbIM,
SBIISIETCS OUYEHB CIIOKHBIM IporieccoM. OHaKo npeHedpexeHrne HeKOTOPbIMU peabHbIMU JIeTa-
JSIMU MOJIETTUPYEMBIX OOBEKTOB MO3BOJISIET CKOHLIEHTPUPOBATh BHUMAHUE HAa OCHOBHBIX CBOMI-
CTBax OOBEKTOB M M3MepHUTENbHOI cuctemsl [3]. Llenbio manHON paboOTHI sBIseTcs: pa3paboTka
IIPOrPaMMHOTO CPEeJICTBA JJIsl MOAEIMPOBAHUS JIIOMUHECIIEHTHBIX H300pakeHU 00BEKTOB MHUK-
pOOHOIIOTHH.

AJaroputM moaenpoBanus. B pazpaboraHHol Mojenu mpoiecc noiaydyeHus: n3oopaxe-
HUS pas3felsieTcsl Ha MOCIIEN0BaTeNbHbIE CTaUH, COOTBETCTBYIOLINE pPEaIbHOMY MPOBEACHUIO
9KCHEPUMEHTa IPU MOMOILM JIIOMUHECIIEHTHOIO MHUKpockomna. Ha nepBom 3rane reHepupyercs
ueanbHOe U300paKeHHEe, COCTOSIEE U3 MPOMAPKUPOBAHHBIX CIIEIUATBLHBIM KPAaCHTEIEM Kile-
ToK. IIpn 3TOM BHELIHMI BUA CreHEPUPOBAHHBIX OOBEKTOB, BKIIIOYasl LIBETOBOE OTOOpaXKEHUE U
TEKCTYpPY KJIETOK, 33/1a€TCsl ONpEIEICHHBIM HA0OpOM MapKEpoB, a CaMu KIJIETKHU C 3a/laHHOU Be-
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