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Bcmanoeneno, wo nosepxneeuil enimeniu, AKUl 6KPUBAE CIU308) ODOONOHKY CMPABOXIOHO20
Muedanuka Kypeili 6azamowiaposuii nAOCKuii 4acmkoeo 3pozosinuil. Mozo xnimumu  gopmyroms
bazanvHull, wunysamui (ocmucmuti) i nosepxmesuil wiapu. Kiimunnutli cxnao wapie nosepxmesozo
enimenito HeoOHakosull. Ceped HUX HaOIbWe enimenioyumis, a  6A3AILHOMY I 8 WUNYBAMOMY ULAPAX
BUABTIAAIOMbCAL We U Aimpoyumu, imyHodacmu, kKiimuru Jlaneepeanca, nponiazmMamuyti i n1a3mMamudti

kaimunu ma M-xaimunu. Knimunu nosepxnegoeo enimeniio Maiomo pizHy cyoOMIiKpOCKOniuny 6y008y

Kypu, enekmponna MmikpocKkonis,

enimentiil,

CMPABOXIOHUN MuU20aIUK, enimeaioyumu,

aimpouyumu, imynoodnacmu, knimunu Jlanzepzanca, nponnazmoyumu, naazmoyumu, M-kaimunu

BigoMo, mo cTpaBOXigHWN MHUTIAINK MTa-
XiB, Y TOMY 4YHCII 1 Kypeil, po3TalmloBaHUU y
JIISHII TEepexoay CTPaBOXOAY B 3aJO3HUCTY
YacTUHY IUIyHKa [2, 6]. 3a Oym0BOIO BiH MOAI0-
HUH 10 CTIHKH CTPaBOXOY, OJTHAK MICTHTbH J100pe
po3BUHYTY JiM(OiNHY TKaHUHY, sika (Gopmye oc-
HOBY mepudepuuHuX OpraHiB iMyHorenesy. B
3B’SI3Ky 3 IIUM CTPaBOXIJIHMM MHTIAIUK BiJIHO-
CATh N0 uux opradiB [3]. Y HuX, TiJ BIULIMBOM
AQHTUTEHIB JTIMPOUHUTH TUPEPEHIIIOIOTHCS B eeK-
TOpHI KIITHHHU, AKi 3a0e3MeuyroTh crenudpiqHuit
iMyHiTeT [5].

[ToBepxHeBuil emiTemiii BKpUBa€E CINU30BY 000-
JIOHKY CTPaBOXITHOTO MHTJQJIUKA. Horo mitun-
HUW CKJaJ y MTaxiB BUBYCHHH HEIOCTATHRO. 3
IIOTO TIUTAHHS € TITBKH OKpPEMi IOB1IOMJICHHS
[1, 4]. ¥V gocTynHiil Ham JiTepatypi MU TakoX He
3HAWIUIM JaHUX TPO CYOMIKPOCKOIIYHY OyIOBY
KJIITHH TIOBEPXHEBOI'O EIITENII0 CTPABOXIIHOTO
MHUTJIaJIKa Kypeu.

Mera pocaimkxennsi. BcraHoBuTH KIIITUHHUI
CKJIaJ] TIOBEPXHEBOTO EINITENI0 CTPABOXITHOTO
MUTIaJINKa Kypeill Ta BUSIBUTH OCOOJIMBOCTI HOTO
CcyOMIKpOCKOTIIYHOT OYI0BH.

Marepian i MmeToan pociaigxennsi. O6’ekTom
JOCTIKeHHs OYB eMiTeNii cTpaBOXiJHOTO MUT/Ia-
nuka 3 romiB Kypei kpocy llleBep 579 Bikom 6
micsiB. [Tpu BuUKOHaHHI pOOOTH BUKOPHCTOBYBA-
JIY 3araJbHONPUMHATI KJIACHYHI METOJU €JIEKTPO-
HHO-MIKPOCKOMIYHUX jgocihikersb [7]. [ocmi-

JOKCHHSI TIPOBOJIMIIH 32 JIOTIOMOTOIO €JIEKTPOHHO-
ro mikpockorna SELMI ITEM -125K.

PesynabTaTn pocaimxenss. [Iposenenumu no-
CIIJDKEHHSIMU BCTAQHOBJIGHO, IO IOBEPXHEBUM
emiTenii, IKuil BKpUBa€e CIM30BYy 0OOJIOHKY CTpa-
BOXIJJHOTO MHTJIaJuKa — OaraToIIapoBU IIJIOC-
KAH{ 4YacTKOBO 3pOroBimidi. BiH ckmamgaerscs i3
TPHOX IIApiB KIITHH: 0a3ajqbHOTO, IIMITYBATOTO
(octucToro) i moBepxHeBoro. Bonu mMaroTe HEO-
HAKOBHUU CKJIal.

BazanpHuii map KIITHH po3TamoBaHUl Ha Oa-
3aJIbHIM MeMOpaHi, siKa YTBOpPEHa T'OMOT€HHOIO
OCHOBHOIO PEYOBHMHOIO 1 HI)KHOIO CITKOIO BOJIO-
KOH. BiH yTBOpeHMil 6a3aJlbHUMU €miTeTionuTa-
MU, TTOOAMHOKUMH JiM(OIMTaMH, iMyHOOIacTa-
MU 1 KJliTuHaMu JlaHrepraxca.

bazanpHux emiTemonuTiB Haiibinee. Bonu
po3TaiioBaHi B OAWH PSAJ 1 MAIOTh IMWIHAPUYHY
(croBmuacty) ¢popMy Ta OKpyrJe, pialie oBajlbHE
SZIPO, SIKE MICTHTHCS B JUIAHIN 0a3ajabHOTO IIO-
mroca (puc. 1). Slnpo mMoxke MaTH Biff OJHOTO 10
TPHOX AJEPELb, TETEPOXPOMATUH Y HBOMY PIBHO-
MIpHO pPO3MOJUIEHUI B Hykieoraasmi. B muto-
1J1a3Mi €MiTETIONHUTIB BUABISIOTHCS TOHO(IOpH-
JM, eJIEMEHTH €HJOIIa3MaTHIHO1 CITKH, pudbOCo-
MU 1 MITOXOHApIi. 3’€IHaHI Ii KIITUHU MIX CO-
0010 IECMOCOMHHMHM KOHTAaKTaMH, a 3 0a3aJbHOIO
MeMOpaHoIo - HaniBaecMocomamu. OKpeMi emiTe-
JOIUTH 3HAXOATHCS B CTaH1 MITO3Y (puc. 2).

Mix emitenionuTamMu 0a3aibHOTO LIAPYy BHSB-
JISFOTHCS TTOOIMHOKI JTIM(OLUTH, SKI TIPEACTaBIIC-
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Puc. 1. Enimenioyumu 6a3zanvnozo wapy noeep-
XHe8020 enimenilo cmpagoxXiono20 Mu20aiuKa
Kypku. Enexmpornocpama, x4500: 1 — aopo, 2 —

Yumonaasma

HI ManuMH 1 cepeaHiMu Gopmamu (puc. 3). Bonu
MalTh BHJJIOBXKECHO-OBAIbHY (OpMy 1 BEJIHKE
OKpYTJIE PO, SIKe PO3TAIIOBaHE B IICHTPI KIIITH-
HU Ta 3aiiMae 3HAYHHMK 11 00’eM. Y HbOMY poO3Ta-
LIOBaHE OJHE si/IepLIe 1 TPYA0YKH reTepoXpoMaTu-
HYy, SKI TepeBaXHO (HIKCOBaHI JO BHYTPIIMIHBOL
MeMOpaHu OOOJIOHKHM si/ipa 1 piflie po3TanioBaHi
BUIbHO B HYyKJeoria3mi. [{uromnazma mimdornuTis
€JIeKTPOHHO-CBITIAa. B HIl MOMITHI HEYHCIEHHI
MITOXOHJIpIi OKpYIJIOi (OpMH, €JIEMEHTH TpaHy-

5a
Puc. 2. Mimo3 enimenioyuma 6azanvnozo wapy

no6epxXHes020 enimenilo CmpasoxXioHo2o Muzoa-
auka Kypku. Enekmponoepama, *8000.

JSIPHOI €HAOIUIa3MaTHYHOI CITKU 1 pubOCOMHU.
ImyHOOGaCTH JNOKAJNBHO po3TarioBaHi Ha Oa3a-
TbHIM MeMOpaHi. Bonu maroTh 3HauHi po3mipu i
Ounbmm 3a mimdorutu (puc. 3). O6’eM nUTONIA3-
MU IMyHOOJIaCTiB 3HAUHO MEPEBUIITYE TAKUH ITUTO-
mnasmu JJiMdonuTi. i kmiTuHM MarOTh hopmy,
sKa HaraJgye TPUKYTHHK. Spo okpyrioi popmu, 3
OTHUM sifiepiieM. binbmia wacthHa rerepoxpoma-
TUHY (iKCOBaHA 10 BHYTPIIIHBOI MeMOpaHu 000-
JIOHKH S7Apa, a 1HIIa PIBHOMIPHO PO3IOJiICHA B

Puc. 3. Jlimgpoyum i imynoodaacm mixc enimei-
oyumamu 6a3anbHO20 WApy NOBEPXHEBO20 eni-
meinito cmpagoxionozo muzoanuka Kypku. Enex-
mponozpama, x4800: 1 — enimenioyumu, 2 —
pimehoyum, 3 — imynooracm

Puc. 4. Knimuna Jlanzepzanca 6 6azanvHomy
uwiapi n08epxXHes020 enimeinilo CMmpagoxXiono2o
muzoanuka Kypku. Enekmponocpama, <8000:
1 — enimenioyum, 2 — knimuna Jlanzcepeanca 400
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HyKJeoruta3mi. L{utornasma cBitia, y Hilt Tparis-
IOThCSl HEUUCJICHHI OpraHeiu, Taki SK KPYIHI Mi-
TOXOHJPII 13 CBITIIMM MaTPUKCOM 1 crtabo BUpaxke-
HAMH KPUCTaMH, TIOJipUOOCOMH, E€JIEMEHTH
(kaHaANBIN 1 MUCTEPHH) CHIIOTUIA3MATUYHOI CITKH,
J130COMH, CJIEMEHTH KOMIUTIEKCY [ 0JIbIxKI.

Knituau Jlanrepranca, K BiJIoMO BiJTHOCSTH 10
MakpoariyHoi cuctemMu opranizmy. BoHm moxo-
JISITh BiJI MOHOIIUTIB KPOBi, (DarOUTYIOTh aHTHUTE-
HU Ta OEpyTh y4acThb Yy PO3BHUTKY IMyHHHX peak-
mid. i KITITUHE pO3TalIoBaHi MOOJUHOKO MiX
erniTeionuTaMu 0azallbHOTO MmIapy emiTenio. Bo-
HU MaloTh MEPEBAXHO OBaJIbHY a00 OKpyTay ¢op-
My 3 HEpIBHUMH Kpasimu (puc. 4). Snpo oBanbHe,
HEBEJIMKE, PO3TAIlIOBaHE JICUI0 eKCIEHTPHYHO. B
HbOMY BHSIBIISIETHCS 3HAYHA KUTBKICTh T€TEPOXPO-
MaTuHy. lluTomiasma eneKTpOHHO-IIITbHA, 3a-
Mae 3HAYHUM 00’€M 1 YTBOPIOE BHPOCTH PI3HOI
dopmu Ta BenuuuHUA. Y Hii € 6arato KpymHUX
J130COM OKPYTJIOl Ta BUJIOBXKEHO1 popMH 1 ApiOHI
darocomu.

[[lumyBatvii 1map TMOBEPXHEBOIO EMITENII0
yrBopeHuit 9-16 psnmamu emnitemonuris. Cepen
HUX BHSBISIIOTHCSI TAKOXK TMOOJUHOKI MPOILIa3MO-
[IUTH, TUTa3MOLUTH, M-KITITHHA, TIMGOIUTH 1 KITi-
TuHM JlaHnrepranca.

EnitenionuTy mmmnyBaToro mapy MarwTh OBa-
TpHY a00 HempaBWIbHY (GOPMY 3 HEPIBHUMHU KOH-
Typamu (puc. 5). Ix muronmnasma yrBoproe BUpoc-
TU (MIUMUKHA) 332 JOMOMOTO0 SIKUX CYCIIHI KIIITH-
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HU KOHTAKTYIOTh 32 THUIIOM JIEMOCOM. SI1po oBasib-
He, piJIIe OKpyrJie, MICTUTh OJTHE a00 JIBa SIEPIIs.
B Hykieomna3Mi MOMITHI HEBEJNHKI TPYAOYKH Te-
TepOXpOMaTHUHYy, YacTHHA sKUX (ikcoBaHa 10
BHYTpIIIHBOI MeMOpaHu snepHoi o0omonku. Kon-
TYpH siipa HEPiBHI, IEPUHYKJICAPHUIN MPOCTIp Ta-
KOXK HEpIBHOMIPHOI IIMPUHHU, MICHSIMHU 3HAYHO
po3mupeHuii. B nuromniazmi 6arato ToHOM10OpwII,
SK1 HEe MalOTh TIEBHOI Opi€HTAlii 1 CKOHIIEHTPOBa-
HI MEepeBaXHO Oins IasMojeMu. B Hilt Takoxk
MOMITHI MITOXOHJpPIi 3 MaTPUKCOM CEepeaHbOT
IIITBHOCTI 1 CJ1a00 BUPAKEHUMHU KPUCTaMU, pruOO-
COMH Ta MOOJMHOKI €JIeMEHTH TPaHyJIIPHOI eHI0-
MJ1a3MaTHUYHOT CITKH.

[Iporuia3MoIMTH HEBETUKUX PO3MIpPIB 1 Hempa-
BHJIBHOI popmu (puc. 5). Smpo mux KIITHH TaKOX
Mae HenpaBuibHY Gopmy. B sinpi ogHe — aBa se-
pIls, a y HyKJIeOoIIa3Mi Oarato rerepoxpomMaTHHYy,
KU TIepeBaXHO (DIKCOBAHHM 10 OOOJIOHKH Apa.
VY mmromnasmi € 6arato eJIeMEHTIB TpaHyJSIpPHOI
€H/IOTUTa3MATHYHOT CITKM 1 MITOXOHAPIN 13 CBIT-
JIUM MaTPUKCOM 1 ¢1a00 BUPAKEHUMHU KPUCTAMH.

[Tna3moruTH, SK BIJOMO € €(pEKTOPHUMH KIli-
TuHaMH B-mimdoruTiB. Born mMaroTh 3Ha4HI pO3-
MipH 1 KybomonioHy abo okpyriy Gopmy (puc. 6).
Snpo B HUX OKpyrJie, 3aiiMae eKCHEHTPUYHE I0-
noxxeHHs. B HboMmy € oxHe sueprie. Po3mimeHHs
KOH/ICHCOBAHOT'O XPOMATHHY B IIUX KJIITHHAX CIie-
undiune. Moro rpymoukn GopMyrOTh XapakTep-
HUW MaJTIOHOK — KOJIECO 31 CIHIsIMH, abo 1udpu

Puc. 5. Knimunu wuunysamozo wiapy nosepx-
HeB020 enimenilo CMpagoXioH020 MU20aIUKa
Kypku. Enekmponozpama, <2400:

1 — enimenioyumu, 2 — nponnazmoyum

Puc. 6. Knimunu wiunyeamozo wapy nogepxue-
6020 enimenilo cmpagoxXiono20 Mu20aIuUKa Kyp-
ku. Enexmponozpama, x3200:

1 — nnazmoyum; 2 — nim¢poyum; 3 — M-xkrimuna
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Ha mudepodnari roguHHUKA. [luTommasma Maiixke
BCS 3a[IOBHEHA TPAHYJISAPHOIO €HIOIUIa3MaTHYHOIO
CITKOI0, KaHAJIBIIl SIKO1 3HAYHO PO3IIMPEHI 1 po3Ta-
IIOBaHI KOHIIGHTPUYHO HABKOJO sAapa. Y Hil Ta-
KOXX TIOMITHI HEYMCIIEHHI MITOXOHApIi i3 ciabo
BUPQXCHUMU KPUCTaMU Ta CBITIMM MaTPUKCOM,
pubocomu Ta xkomruieke ['ombmxki. OcTaHHIA poO3-
TAIIOBaHW y CBITJIIH MepUHYyKJI€apHil 30Hi, AKa y
BUTJISIII CMY)KKH OXOILTIOE YaCTUHY SI/Ipa.

Bimomo, mo M-kiiTuHE (MIKpOCKIaI4acTi) €
CIEliaI30BAaHUMHU  CIITETIaJbHUMHY  KJIITHHAMH,
AKl 37aTHI 3aXOIUTIOBAaTH AaHTHIEHH 13 MPOCBITY
TPAaBHOTO KaHANy 1 mepenaBaTt ix JiMQoruTam.
M-KJIITUHH MalOTh HENpPaBUIbHY (OpPMY 1 €NeKT-
POHHOIIPO30PY CBITITy UTOIIa3MYy, SIKa YTBOPIOE
3arIMOMHU — TIIMOOKI IMKH 1 MIKPOCKJIAZKHU (pHUC.
6, 7). Y nuroria3Mi 3 OpraHes € MiTOXOHApIi, pu-
00CcOMH, €IEMEHTH €HIOILUIA3MaTHYHOI CITKH. -
pO OBajJbHE, pIIIe MATWYKONMOAIOHE po3TalIoBa-
HE MEpPEeBAKHO EKCLEHTPHUYHO. Moro rerepoxpo-
MaTHH y BUTJIAI TPYJAOYOK (PIKCOBaHMM 10 BHYT-
pIIIHBOT MOBEPXHI AAepHOT 000JIOHKH, a B IIEHTpa-
JIbHIA YaCTHHI Spa y BUTIISAI APIOHUX 3€pEH piB-
HOMIPHO PO3MOAIICHUN y HYKJI€oIuI1a3Mi. Y siapi €
olHE a0 JBa SAEPIs, sIKi pO3TAlIOBaHI HA MEpH-
dbepii.

Jlimporutn 1 kiituHM JlaHrepranca MaroTh
noAiOHy OyIOBY THM, IIIO ONHMCAH1 BUIIIE.

[loBepxHeBUI IIap eMITENiI0 IpeICTaBICHHUHA
TUIOCKUMH BUIOB)KCHUMH TIEPEBAXHO 0€3'sIepHu-

MU eMITeTIOUTaMH, SKi po3TarioBaHi y 4-6 ps-
niB. Boun 3’eqHaHi Mix c000I0 JECMOCOMHHUMU
KOHTaKTaMH, SIK1 MicCIsiMU 3pyiiHOBaHi. Okpemi 3
EMITENOMUTIB MAIOTh OJIHE PO 3 O3HAKAMHU Ka-
piopekcucy (puc. 8). Bono po3sramoBaHe B
[IEHTPi, Ma€ OBAJIbHY (GOpPMY 1 HEPiBHI KOHTYpH.
B sapi € rerepoxpomaruH, SIKMA pPO3MUJICHUN B
HYKJICOIUIa3Mi 1 4aCTKOBO (PiKCOBaHUH 710 HYKIIe-
onemu. Snepue He BUpaxeHe. [lepuHykiieapHuit
MPOCTIp MOMITHHM JIHIIIE B OKPEMUX AUISHKaX. B
[IUTOIUIa3MI WX KJIITHH € OaraTto TOHO(IOpHII 1
OKpeMi MITOXOHJIpii, eleMEHTH TpaHyIsIpHOI Ta
arpaHyJsIpHOI €HJIOTUIa3MaTUYHOI CITKH, pubOOCOo-
MU Ta JII30COMHU. MexXi KIIITUH XBHIIACTI. M1XKKITi-
THHHI MPOCTOPU MICISIMH 3HAYHO PO3IIMPEHI 1
3ar0BHEHI €JIEKTPOHHOIIUIBHOI PEYOBHUHOIO.

BucHoBku:

1. IloBepxHeBuil emiTeniil, SKU BKPUBAE CIH-
30BYy OOOJIOHKY CTPaBOXIJTHOTO MHTJIATUKa Kypeu
OaraTomapoBuil IUIOCKHI YaCTKOBO 3POTOBLIHIA.
Moro xmitiHH (GOPMYIOTh 0a3aibHMIA, LIMITyBa-
TUI (OCTUCTHI) 1 TOBEPXHEBUH IIAPH.

2. KniTuHHUN CKJIa 1MapiB MOBEPXHEBOTO eITi-
Telnio HeonHakoBuid. Cepen HUX HaWOLIbIIE ermi-
TEJIOIUTIB, a B 0a3aJpHOMY 1 B IIUITYBATOMY IIIa-
pax BHSBJISIOTHCS Iie W JTIMQOIUTH, iMyHOOIac-
TH, KmiTUHU JlaHrepraHca, NpoIUIa3MaTH4YHI 1
I1a3MaTUYHI KIITUHU Ta M-KIITHHH.

3. KiiTHHU MOBEpXHEBOTO eMiTeNil0 MaloTh
pi3HY CYOMIKpOCKOITIYHY OYI0BY.

Puc. 7. M-knimuna 6 wiunysamomy wiapi no-
6EpXHe8020 enimenil) cmpagoxXiono20 Muzoaiu-
Ka Kypku. Enekmponocpama, x9600:

1 —sa0po; 2 — yumonnazma

Puc. 8. Enimenioyumu nogepxnesozo wiapy
enimeito Cmpagoxiono2o Mu20aiuKka KypKu.
Enexmponocpama, x4000:

1 —s0po; 2 — yumonnazma
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CYBMUKPOCKOIMUYECKOE CTPOEHUE KJIETOK HOBEPXHOCTHOT'O
SIIUTEJIHUA IMINEBOAHOU MUHIAJINHbBI KYP

Xomuu B.T., Jemmox H.B.

Ycemanosneno, umo nosepxnocmusiti anumenuti, KOMopwvlll @blcmMuUIAem CIUSUCMYIO 000IOUKY Nulye-
B00HOU MUHOAIUHBL KD MHO2OCIOUHBIN NIOCKUL Yacmuuno opocosesaiowuti. Eco kiemku ghopmupyrom
0a3anvHblLl, WUNOBAMDBLL (OCMUCMbLL) U NOBEPXHOCMHBIU clou. Knemounwiii cocmae crnoes nosepxnocm-
HO20 snumenus Heoounakogwvid. Cpedou HUX OObULE 8Ce20 FNUMENUOYUMOS, d 8 6A3ATLHOM U 8 WUN08A-
MOM CHOSX 8bIAGNAIOMCA ewe U TUMPoyumvl, UMMYHOOIACmbl, KlemKku Jlaneepeanca, nponiasmamuye-
cKue u naasmamudeckue kiemxu u M-xnemxu. Knemxu nogepxnocmnozo snumenus umeiom paziuiHoe
CYOMUKPOCKONUYeCcKoe CmpoeHue

Kypul, anekmponnas Mukpockonus, snumesnuil, NUUE600HAL MUHOATUHA, INUMETUOULMDbL, TUM-
doyumol, ummynoodnacmel, kiemku Jlanzepzanca, nponnasmoyumel, naasmoyumal, M-knemxu




