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Benylleii opraHmzamuu — OenepalbHOrO TIOCYIapCTBEHHOIO
OIODKETHOrO  00pa30BaTENIbHOTO  YUYEpEeXACHHs  BBICLIETO
obpazoBaHus «MOCKOBCKHH TOCyNapCTBEHHBIH YHHMBEPCHUTET
uMenn M.B.JlomoHOcOBa» Ha aucceprauuto KupuueHko
Mapunbl HukonaeBHbl «/IMHaMKMKa pasMepOB ¥ KOHLIEHTpalHid
OEJIKOB U X KOMIUIEKCOB B ILIa3Me KPOBH invitro 1Mo JAaHHBIM
CBETOpACCEsSHUs», TPEACTaBIEHHYI0O Ha COUCKaHHE Y4YEeHOM
CTEIleHHd KaHaujaTa (QHU3UKO-MaTeMaTUdecKUX HayK IIo
cnenuanpuocTy: 01.04.05. — onTHKA.

AKTYaJILHOCTE TEMBL:

B xonie 80-x — Hagane 90-x ronoB 20 Beka METOIBI CBETOPACCESIHUS
CTaJId MHTEHCHBHO IPUMEHATHCS B AUATHOCTUKE PAa3IH4YHBIX 3a0o0JeBaHHM
(B mepByIO ouepellb, OHKOJIOTHYECKHX), MOCKONBKY Oblia OOHapyxeHa
KOppeJSIUsS MeXIy H3MEHEHHEM TapaMeTPOB CBETOPACCESIHUSA B CHIBOPOTKE
WM IIa3Me KpOBH TOHOPOB H COCTOSHHMEM HX 370poBbi. K Hacrosmemy
BpeMeHH Kak B Poccum, Tak M 3a pyOexoM, METOAbl THHAMHUYECKOro H
CTATHYECKOI'0 CBETOPACCESIHUS NPUMEHSIOTCS JJ1 MHACHOCTHKHU Pa3iuYHbIX
[aTONOrMil MO IlapaMeTpaM YacTHl[ OHONOTHYECKHX IKMIKOCTEH, Kak
npaBwio, pa3baBieHHBIX. IIlmasmMa KpoBH B 3TOM OTHOLICHUM SBISETCA
nmeHHeHmuM 06pasloM, MOCKOJBbKY B HeEH COMepXKUTCA HMH(OpMAlHsi O
JOOBIX MMATOJOTHYECKHUX M3MEHEHUSX, IPOUCXOSIIUX B OpraHu3Me, B BUOE
Tak Ha3pIBaeMBIX MapkepoB. OpHAaKO 5T JKMIKOCTh  SBIIAETCA
MONMHUMCIIEPCHON M MHOTOKOMIIOHEHTHOM, B HCH HAaXOJUTCH oouklIoe
KOJMYECTBO Pa3IMYHBIX MOJEKYJ] OElIKOB, YaCTHII, MUTATEIbHBIX BELIECTB U
np. Kpome Toro, B mna3Me KpOBH HAYT MPOLCTTHL AErpajaliy OEJIKOB U
arperamyy UX B KOMIUIEKCHI, YTO HE MOXKET He CKa3bIBAThCS Ha €€ COCTaBe,
Vka3aHHple INpoOJIEeMBl 3aTpyIHSIOT HCCIEIOBaHHE CTOJIb  CJIOXKHOTO
00BEKTAMETONAMH CBETOPACCESIHUS, ONHAKO TAKHE HMCCIIENOBAHMSA BaXKHEI
KaK C TOUKH 3peHHUs pa3pabOoTKH HOBLIX METOAMK JUArHOCTHUKU Pa3jIMMHBIX
3a60JIeBaHMil, TAK U C TOYKM 3PEHUS XPaHEHHUsI IUIA3Mbl JUIs [IEpeIMBaHUM.
[TosToMy KpaifHe HMHTEPECHO MCCIEeI0BaHHEe HMEHHO Hepa3OaBIIEHHOM
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Pabota M.H. Kupnuenko IIOCRSIIIIEHA KOMILIEKCHOMY
SKCIEPUMEHTAIBEHOMY HCCIEOBaHUIO 00pa3noB Hepa3baBlieHHOHN IIa3MEI
KpPOBH, IMHAMHUKU DPa3MEPOB YaCTHUI], U3MEPSAEMBIX C IOMOIIBI0 METOJOB
JIPC, a Taxxe QUHAMHKH HHTEHCHUBHOCTH PacCEesHHOIO CBETa B TEYEHHE
IPOJOJDKUTENIBHOTO BPEMEHHOTO IpoMexyTka (Oonee cyTok). ABTOp
UCIIONIB3YeT TEOpUI0 MH U ee NMpUOMKEHUs JUIsi OLIEHKH KOHIEHTpalui
qacTUl] KaXJoro pasMepa. HecOMHEHHBIN HMHTepeC INpeACTaBIseT TaKKe
MPeUIOKEHHBIH TOAXO0J Ui HPOBEPKH HPUMZHHUMOCTH HCIIOJB3yEeMBIX
Mojene U NpuOMMKEHUH JUId UCCilefoBaHUM Hepa3baBleHHBIX 00pa3LioB
IUIa3Mbl KPOBH.

JuccepranyionHas paboTra COCTOMT W3 BBEAEHHUS, YEThIpeX [IJIaB,
BBIBOZOB M cmucKka jureparypbl. OO6vem nucceprauuu: 135 crpanun,
BKJIoYast 43 pucyHka u 5 Tabnul, ornasiieHHe, CIIUCOK JuTepaTypsl u3 109
Ha¥IMEHOBAHHMH U IIPUIIOKEHHE. ‘

[NepBas riaBsa quccepTalliyl MOCBALIEHA 0030py SKCIEPUMEHTANBHBIX
paboT M aHaNM3y HMEIOUIMXCS JaHHBIX MO CIIpelesIeHHI0 Pa3sMEpPOB H
KOHIIEHTpaUWui OenKkoB W YacTHLl B IIa3Me KpoBu. Kpome Toro, aBTop
IIPOBOJUT aHATN3 pPaboT, B KOTOPBIX C IMOMOIIBIO METOJIOB AUHAMUYECKOTO
paccessHAsS HCCIEAYIOTCSI IIPOLECCHl CBEpPTHIBAHHA KpPOBH, a TakKkKe
arperaiyii 6eJIKOB B MOJIENBHBIX PacTBOpax. ABTOpP JETAIbHO aHAIU3MPYET
OONBIIOE KOJUYECTBO ITyOJIMKAMH, IEMOHCTPUPYS BBICOKYIO 3DYIHLUIO B
JAHHOM BOIIpOCE.

Bo BTOpoOii rnaBe NMpUBOIUTCS OMMCAaHHE HCIIOJB3YEeMOH YCTaHOBKH
JIPC. Tlepeuucinsiorcs ocobeHHOCTH peructpanuu merogoM JIPC pasmepos
YaCTHIL B Cliydae OOJBIIMX U MAJIBIX KOHIEHTPALMi, a TAaKXe [MPH HAJINYUH B
rcceayeMoM obpasiie JacThl pa3iIMyHbIX pa3MepoB. ONHCaHbl METOIUKH
IpoBeieHUs HKCIEPHUMEHTOB M IOJy4eHHs OAHHBIX O pa3Mepax 4YacTHI[ B
IU1a3Me KPOBH.

TpeTBS{ rjijaBa IIOCBJAIIIEHA OIMCaHHIO H AHAJIM3y IIOJYYEHHBIX
pe3yabTaTOB UCCIIE€AOBaHUA AUHAMHUKH pasMCpOB 4acTHL B 06pa3ue I1J1a3MbI
KpOBH. B npetansgx onuchIBaeTCs METOAHWKA ITOIYYECHHS CTAaTHCTHYCCKHA
JOCTOBEPHBIX JIaHHBIX O pasMepax 4YacTHIl IO IIOJOXCHHIO IIMKOB Ha
rucrorpaMmepacnpeeyi€eHust 4aCTHIl 110 pasMepaM.

B uerBepToif TNaBe IMPEACTaBIEHBl [e€3YJIbTAThl HCCIEJOBaHUA
JAMHAMHAKY MOJTHON MHTEHCHBHOCTH PacCesHHOTro CBeTa B o0pasile ILIa3MBbI
kpoBd. Il0 TONyYeHHBIM IAHHBIM TPOBOJAMTCA OLIEHKAa KOHLEHTPalHH
pasmMepoB yacTun B npuOmmkeHun Penes-I'amca-/lebas u aHamu3 HX
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JAMarpamMMa COOTBETCTBHS KOHLIEHTPAIMi YacTUI[ MX pa3MepaM H Ha OCHOBE
aHamm3a (OPMBI JUarpaMMBbl [OKa3aHa IPUMEHMMOCTh Mojeneit Croxca-
DifHIITelHa 1 TeoprH MHU [Uis OIIEHKH pa3sMepOB M KOHIIEHTPALMK YacTHI B
Hepa30aBlIeHHbIX 00paslax IIa3Mbl KPOBH.

OrMmeTruM Haubojiee BaXKHbIC pe3yibTarbl, IOJYYCHHBIE B XOJC
BBIITIOJIHCHHUA JTUCCEPTAIIAU.

BrepBble NMpOBeAEHO MCCIENOBaHHE AMHAMHMKH Pa3sMEpOB YacTHI C
nomomipio Metonos JIPC B obpasiax Hepa3baBIeHHOM IuUIasMbl KpOBU B
teyenne 30 yacoB Iocje B3ATHS KPOBH Yy JOHOpa. ABTOPOM IIpeijioXeHa
OpUTHHANBEHAS METOAMKA 00pabOTKH JaHHEIX, Holy4aeMbix MetogoM APC B
MONUANCIEPCHBIX ~ 00pasiiaX, [03BONMBIIAS  BHIAENMTH  Haubonee
YacTOIOBTOPSIOIIMECS pa3Mephl 4YacTHl[ IMOXAapaKTEPHBIM  YacToTaM
NOBTOPEHHS  OJHMHAKOBBIX BEIMYMH pPajIAycOB, ONpEAeNIeMBIX U3
pacnpee/ieHuii WHTEHCHBHOCTH PAacCesHHOTO CBeTa II0 pa3MepaM JacTHIl

I(r).

IIpennoXKeHHBIH MOIXOH, 3aKMIOYAIOIMHCA B  CTATHCTHYECKOH
06paboTke GONBIIOrO MaccHBa paclpeleNeHuid /(r), MO3BONHI IONYIHTh
FHCTOTPaMMy DErHCTpalii pasMepoB 49acTdl P(r) H  ONpelenuTs
CTATHCTHYECKH JOCTOBEpHEIE pasmepsl yacti. (CpaBHeHHEe [BYX
rucrorpamMm P(r), MOMyYeHHBIX Ui 5-4aCOBBIX MHTEPBAIOB BPEMEHHU YEpe3
3 u 25 4acoB MoOCie B3ATUS KPOBH M3 OPraHH3Ma, II0Ka3alo CTabMIBHOCTH
CTATHCTHYECKH JOCTOBEPHBIX pa3MepoB 4acTHll B obpasuax — (3£1) HM,
(25+6) uMm, (126+30) HM 1 (2000+£700) HM

IIpoBeieHHOE HCCNEIOBAHHE JMHAMHAKH IOJHOH HHTEHCHBHOCTH
paccesHHOro cBeTa [(?) MoKasayo, YTO CPeAHsd BEIWIMHA UHTCHCHBHOCTH
YMeHbIIAeTCsl Ha BTOpBlE CYTKM HaOMIOfCHHH Ha 30%. Ilomy4yeHHEBIH
pesyNbTaT CBHAETEIBCTBYET O TOM, YTO B 0Opasrie npeobIaaroT MPOLECCH
ferpajaium GeKoB B KPYIHBIX arperatax, MPUBOJAIIMX K YMEHBIICHHIO HX
xonpdecTBa. OlEHKA KOHIGHTpaluii dactuy B npubmmkenud PIJT
moaTBepaMia (GakT IepepacnpeleNeHns MaTepuaia YacTHI: KOJNHIECTBO
yaCTHUIl KPYIHBIX Pa3MepOB yMEHbIIMIOCh Ha BTOPOH JieHb HaOJI0AeHHH, a
KOJINYECTBO MaJIbIX YBEJIHYHIIOCh.

BriepBrle OOHapyX€HO COOTBETCTBHE KOHIIEHTpalMi 4acTHIl HX
pasMepaM, KOTOpO€ B JBOMHOM norapuMUYECKOM Macmrabe HMeeT
nuHeins Bun. KosdduUIUeHT a, XapaKTepH3yoii HaKJIOH npsIMOH, B
JuanazoHe pasmepoB dacthy oT 1 HM gmo 300 HM okasancs
paBHBIM -3,99+0,09. CrnenoBaTensHO, COOTHOILIIEHHE MEeXIY
KOHLIEHTpauusiMi JacTull N, U WX pasMepaMu cieayouiee: Np~r"4. Torna
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N, cootnomennem: C,= N, 4/37tr3, [IPONIOPLIUOHANIBHO 1/, TO ecTh GonblIas
4acTh MaTepHala COCPeOTOYEHA B CaMbIX MENKHMX dacTHuax (r ~ 3.2 Hm).
OTO COOTBETCTBYET OOINEM3BECTHOMY (GaKkTy, 4YTO B IUIa3Meé KpOBH
OCHOBHYIO YacCTh 0€JIKOBOM KOMITOHEHTBI COCTaBISIOT abOYMUHEI, pasMep
KOTOpPBIX KaK pa3 OJU30K K 3 HM.

JloCTOMHCTBOM paGoTEl ABNAETCS TAKKe NpOBENEHHAs NPOBEpKa
npumeHuMoctd Mozaenu Ctokca-OiHmTeliHa M npubmmwxenus PI'J mis
ONpENENeHUs] pPa3MEepPOB YacTHLl M OLEHKH HX KOHIEHTpaluil B
Hepa30aBleHHOW miasMe KpoBH. [ 3TOoro GbUIM MOJyYeHBI JHArPaMMBbI
cootBercTBHA (N - 1)1 00pasroB Hepa3baBieHHON U pa3bapneHHOH B 10
1 100 pa3 mmasmel kpoBH. HensMeHHOCTs ()OPMEI M HakioOHa NpAMOil B
pefieNax OMUOKH CBUAETEICTBYET O IPUMEHUMOCTH YKa3aHHBIX Mozereit
AN OLEHKH pa3MepoB M KOHIEHTpalUuil dYacTHl B Hepa30aBJIeHHBIX
obpasnax miaasMel KpoBd. HenmpornoprnuoHansHoe pa36aBleHHIO CMeleHHe
JMarpaMMBl IIpH MEPBOM pa30aBiIeHUN CBHIETENIBCTBYET O TOM, 4YTO NS
OLICHKM KOHLEHTpalMi B Hepa3baBleHHOM o0pa3ile ClIeayeT UCIOIb30BaTh
3()QeKTHBHEINA MOKa3aTeNb IpeNoMiIeHHs IasMsl kpoBu (1,349), a He
yuctoit Boasl (1,33).

B kadecTBe 3amevanuii MOXKHO OTMETHUTD ciaenyromee:

1. Bce pesyneratel B paboTe TONy4eHBI K3  paclpencaeHHi
UHTEHCHUBHOCTH PacCEesSHHOI'O CBETa I10 pa3Mepam 4YacTHil. Bo3MoxHO,
cineoBano OBl HMCHONB30BaTh paclpefeieHus Mo KodhuIueHaTam
aubdy3un, MOCKONBKY Hcmonb3yeMas Momens Crokca-DHHITeiHA
IJIS TIOJy4eHHs pa3sMepoB 4acTHLl M3 Kod(duiueHToB AUDPy3HH
IpEeAIoaraeT JONOJIHUTENBHYIO ONEpalHi0 U yBEJIMYMBAET OLIHOKH
U3MEPEHUI.

2. CnenoBano Obl AaTh OOBEKTHBHYIO OLEHKY COCTOSHHS 3J0pPOBbA
JOHOPOB, XOTsA OBl MO pe3yNbTaTaM OHOXHMHYECKHX aHAJIH30B 3THX
moje#. Kpome Toro, 66110 651 HHTEPECHO OLIEHUTH BIIUSHHUE BO3PacTa
NalMeHTa Ha U3MEHEHHE HMHTEHCHBHOCTH PacCesiHUS B IIa3Me KPOBH
BO BpeMEHHM M B pacnpefencHuu kodpdunueHToB Mubdy3un H
pa3MepoB YaCTHII. '

3. HMcrnonb3oBaHue NP OLEHKE KOHLIEHTPAaLMiA YacCTHI] B MPUOIHKEHUH
PI'/1T noxasatens mpelomieHHs IIa3Mbl KpPOBH, a HE BOJIBI,
HO3BOJIWIIO OBI IOIYYUTH O0Jiee TOYHBIE pE3YIETATHI.

YkasaHHBIE 3aMe4aHMs HE BIMAIOT Ha BBICOKYIO OLIEHKY pabothl. Ilo
HOBU3HE, AKTyaJlbHOCTH, 00BEMY M HOCTOBEPHOCTH OSKCIIEPHMEHTAJIBHBIX
pe3yJbTaToB, INIyOHHE BBHIBOJOB U MPAKTUYECKON 3HAYUMOCTH AUCCEPTALIUL




[image: image5.jpg]M.H. Kupnuenko «/IuHaMuka pa3mMepoB U KOHLIEHTpalldii OeNKOB U HX
KOMILJIEKCOB B IIa3Me KPOBH invifro 10 NaHHBIM CBETOPACCESIHUSA) B MOJTHOM
Mepe oOTBe4aeT TpeOOBaHUAM, MPENBABISEMBIM K  KaHIWIATCKHM
nuccepranusaM, ycraHoBiaeHHBIM BAK. Ona npezncraBnser co0oil HaydHO-
UCCIIeIOBATENBCKYIO pPaboTy, KOTOPYIO MOXKHO KBATH(HIIUPOBATH KaK HOBOE
Hay4HOe JOCTH)KEHHUE B 00JIaCTU MPUMEHEHUSI METOJIOB CBETOPACCESHHUS IS
HCCIefoBaHUs 00pa3sloB OHONOTMYEecKUX IKHUAKOCTeH. ABropedepar u
OIyOJIMKOBaHHbIE PabOTHI COOTBETCTBYIOT COIEPKAHHUIO AUCCEPTALIMH.

ABrop, M.H. KupuueHko, 3aciy’xuBaeT MpPHCYXICHHSI YYEHOM
CTENEHHM KaHAuAara (HU3UKO-MaTeMaTHYECKHX HAyK II0 CIIEHHAIBHOCTH
01.04.05. — ontuxka.

OcHOBHBIE pe3ynbpraTbl  JHUCCEpTaluu M.H. Kupuuenko
oIlyOJIMKOBaHb! B 4 CTAaThAX U JIMYHO JOJIOKEHBI Ha 7 MEXIYHAPOMHBIX M
BCEPOCCUUCKUX KOH(EpEeHLUsIX.

Pe3ynpTaThl MOryT OBITH HCHOJB30BaHBI B HAYYHBIX YYPEKICHHUSIX, B
KOTOPBIX METOAbl AMHAMHYECKOIO pacCesHUs CBETa MCIOJB3YIOTCA I
ONpEeECNICHUSI Pa3MepOB YacTHL M HAHOYACTHL] B JXUAKOCTAX, BKIIOYAs
MockoBcKuil TroCyapCTBEHHBI yHHBepcuTeT uM. M.B. JloMoHOCOBa,
UnctutyT obmei ¢pusnku uM. A.M. Ilpoxoposa PAH, PHII KypuatoBckuii
UHCTUTYT, HalMoHaNBbHBIA HCCIENOBAaTENbCKUM SOEPHBIA YHUBEPCUTET
MU®U. Kpome TOro, pesynpTarbl MOryT OBITh TIOJE€3HBl IJIf
YCOBEpILIEHCTBOBAHUSl CYILHECTBYIOIMUX U pa3paOOTKHM HOBBIX METOJHK
OUAarHOCTHKH pa3IMYHBIX 3aboneBaHuii, W, CledOBaTeIbHO, MOTYT OBITh
UCIONB30BaHbl B MEJULMHCKHX YUYpeXIeHusx, Takux kak, POHL[ wum.
bnoxuna, ['emaronorudeckuit HayuHsiii ueHTp PAMH u np.

JI.d.-M.H., mpodeccop j/ ﬁ I".I1. [Terposa
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Hoknan Kupuuenko M.H. 6I>IJI 3aclylllaH Ha ceMuHape Kadeapsl
MostexysipHoil pusuku 03 mapra 2015 roga (mporoxon Ne 2).
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