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TECT “B” (BKaXiTb, AKi TBepA)KEHHSA € BipHUMMU, a AKi — HEBIPHUMMW)

a 0 B
YBakHO pO3IVIAHbTE 3aNPONOHOBAHMII MATIOHOK. Bu3HauTe, siki 3 HaBeJleHHX TBepIKEeHb €
BipHHMMH, a AKi HeBipHUMH.

a)  Tun ramyxeHHS Ha PUCYHKY «@» XapaKTepHUH JUIs sOJIyHI.
0) Ha pucynky «B» 300paxeH0 TUXOTOMIYHUM TUTI TATYKEHHS.
B)  Ha pucynkax 300pakeHi THUIH TranyXKeHHS 3 JJaTepajlbHUM HAPOCTAHHSIM IaroHiB

r) Tun ranyXeHHsl Ha PUCYHKY «a» XapaKTepHUul ajs Oy3Ky.

YBakHO poO3IVIAHbTE 3aNpONOHOBAHMII MaTIOHOK. Bu3HauTe, siIKi 3 HaBelleHHX TBepI:KeHb €

BipHHMMH, a AKI HEBIPHUMH.

a) Ha pucynky «0» pocnuHa nmepeOyBae 3a yMOB BHCOKOi TeMIIepaTypy, HECTa4l BOJIOTH Ta aKTUBHOL
1HCOJISALII.

0) Ha pucyHky «a» 300paxeHo mpoauXu TBOJOIBHOT POCITHUHHU.
B) [udporo «3» mo3HaueHo MoOIYHI KIITHUHU MTPOINUXIB

I) VY kmiThHaX, MO3HAYeHUX HUPPOIO «1» XITOPOIUIACTH 3a3BHUYaAl BiICYTHI.



BlaHOCHa WBHAKICTL GOTOCHHTESY

3
LoBMHMHA XBHUANI, HM

YBakHO pO3IVIAHbTE 3aNpPONOHOBAHMI MAJTIOHOK. Bu3HauTe, sIKi 3 HaBeJeHMX TBepIKeHb €
BipHHUMMH, a AKi HeBipHUMH.

a) Ha pucynky 300pakeH0 crieKTpu NOrIMHaHHS (HiKOOUTIHIB.

6)  DoTOCHMHTETHYHO aKTHMBHA pajiallis Ha PUCYHKY 300pakeHa B miana3oHni 380-550 Hwm.
B) KopoTkoxBuiiboBrif MakCUMyM MOTTUHAHHS Ha rpadiky 300paxeHuit y Touti 450.

T) JIOBroXBHIJILOBUM MaKCUMYMOM TIOTJIMHAHHS Ha Tpadiky € Y4epBOHUMN CIICKTP.

ITix yac npoxoaskeHHs JiTHHOI HABYAJBLHOI NPAKTUKH 3 0oTaHiku cTtyaeHT H. 3i6paB 3pasku nmuiky
I’TH BUIIMX pocjauH. Y JaGoparopii 3 HHUX NPHUroTyBajJM THMYACOBI mpenaparu, siki 0y,o
NMPOAHATI30BAHO 32 JI0NOMOI0I0 CBITJIOONTHYHOr0 Mikpockomy (puc. 1). JlocaiaiTs 300paxenHs ta

BHU3HA4Te, fIKi 3 HABeICHUX TBEeP/IKeHb € BIDHMMH, a AKI HeBIDHUMH.

Puc. 1. TumuacoBi MikponpenapaTu NnuJKOBHX 3epeH JOCHiIKYBAHUX POCJIHH

a) [TunkoBi 3epHa A 1 b MOXyTh HaslexkaTu npeAcTaBHUKaM Kinacy OIHOMOMbHI.
0) [Tunox b 1 B npuramanauii aHeMo(piIbHUM POCTHHAM.
B) [TunkoBi 3epHa KOMaxo03anuiIbHUX POCIHH MpeACcTaBiIeH] Ha pucynkax [ 1 1.

T) [Tunox B 13 611b111010 HMOBIPHICTIO MOKE OyTH MPUUYHUHOIO TTOIHO3Y, HIXK TTUJIOK JI.



Sium latifolium L. (Apiaceae) — TunoBa pocjiMHA NMepPe3BOJIOKEHUX IPYHTIB, OeperiB o3ep, piuok i
00JtiT, IO 3pOCTaE AK HA MUJIKOBONII, TaK i Ha cyxomoJi. Pociaunn BogHoi ekodopmu S. latifolium
MalTh CHCTEMY 10AaTKOBHX KOpeHiB i3 po3BHHeHOW aepenximorw. Lls cmemianizoBana TkaHmHa
yepe3 CHUCTeMY MOBITPAHMX MOPOKHHMH 3a0e3levy€e NMOCTAYAHHS KHCHIO 3 HAJABOAHOI YACTHUHHU
POCJIMHH /10 MiJIBOTHOIL.

B xoni mocaimkenHss anaromo-mopdosoriynoi crpykrypu kopeniB S. latifolium nmpu 3aromnenni
0y/10 BHSIBJIECHO iHTEHCHBHHUH PiCT aepeHXiMOHOCHHMX [0JAaTKOBHX KOpPEHIiB, CIHPSIMOBAHWH Ha

YHUKHEHHSI KOPeHeBOI TinoKcii:

A

Puc. Po3BuToK aepenxiMu B KiHunkax kopeni S. latifolium:

A — cxemMa 30H PpOCTY KIiHYMKAa KOpeHsl amnekcy (BepTHMKAJbLHMMHM JiHiAIMH BKa3aHi Micus

pO3TalIyBaHHA 3pi3iB);

b — nonepeuHi 3pi3u: a — GiYHMX KOPEHIB 32 HOPMAJIbHOI BOJIOTOCTI IPYHTY, 0 — 4epe3 100y micis

NMOYATKY 3aTOIJIEHHS], B — I0IaTKOBUX KOPEHIB, pPicT AKHX iHiLilOBaBCA NMiJ BIJIMBOM 3aTOIVICHHS;

1 — npokcuMasibHA MepucTeMa OJIU3bKO 10 aNiKaJbHOI MEPUCTEMH, 2 — MPOKCUMAJILHA MepucTeMa

0JIM3BKO 10 30HH PO3TATYBAaHHSA, 3 — 30HA PO3TATYBaHHS.

I[MpoanaJi3syiiTe 3anponoHOBaHUiIl MaJIOHOK. BU3HauTe, siKi 3 HaBeJeHNX TBep/I:KeHb € BipHUMH, a

siKi HeBipHMMM.

a) IHTeHCHBHMI pICT aepeHXIMOHOCHHMX JI0JIATKOBUX KOPEHIB MOXe OyTH CHpsSMOBaHHM Ha
3MEHIICHHS BMICTY KUCHIO Y TKAHHHAX KOPEHEBOI CUCTEMH POCIIHUH.

6) Ilpu 3aToruieHHi He BiAOYBa€ThCS 30UTBIICHHS PO3MIpIB MDKKIITHUHHHKIB, 3JIUTTS 3 YTBOPEHHIM

HEBEJIMKHUX MMOPOKHHUH MPOTATOM MEPIIOT 100U.



B)  JlomaTkoBi KOpEHi, MICTATh J10Ope PO3BHHEHY aepeHXIMY, Ii MUKKIITHHHHKA 00’ €IHYIOTHCS Yy

BEJIMKI MDKKJIITUHHI IOPO’KHUHH, OXOIIIIOI0YM Maiike BCi Iapu KOpH.

T) YTBOpPEHHSI CHCTEMHU TOBITPSHHUX IMOPOKHUH BiOYBA€ThCS CIIOYATKY 4epe3 30UIbIICHHS 00’ eMy
MDKKJIITHHHHKIB Y O1YHMX KOPEHIB CUCTEMH TOJIOBHOT'O KOPEHS, a MMi3HIIIe — Yepe3 1HIIaIiio poCcTy
AepEeHXIMOHOCHHX JI0OJIATKOBHX KOPEHIB.

Mamnrposi aepeBa pocTyTb B NPHMIUIMBHO-BIIJIMBHIN 30HI i MOXKYTh MaTH BepTHKAJIbHi KOpeHi

(mHeBMaToopu), fAKi AiOTHh AK AUXAJbHI TPyOkm. MexaHi3M, 3a J0MOMOIOI0 SIKOTO BOHH

3a0e3meyyr0Th ra3oo0MiH, OyB MOCJiIKeHUH NIJIAXOM peecTpamii TUCKY ra3iB, B NOPiBHAHHI 3

aTMoc(epHUM MOBITPAM, Y Mipy TOro Ik THeBMATO(OPH NOKPHBAIOTHLCS BOAOKO i/l Yac MPUILTUBY

i 3HOBY BiIKpHBAKOTbHCHA I/ Yac BiIUBY.

BHcoTa npunauMey

(M) 1

Nuesmatodop

0

BigHOCHHH THCK NOBITPA B KOPEHI

(cm H20)
-50 v
UacTvHaE NOBITPA BCEPEAHHI KODEHA
o0 O,
(%)
5 GO, ___,./_\
—_—T
0 Yac (roguHm) 24

IIpoananizyiiTe 3anponoOHOBAHUIT MaJIIOHOK. Bu3HauTe, fiki 3 HaBeleHMX TBepPA:KeHb € BipHUMMH, a
sIKi HeBipHMMM.

a) [ToBiTpst BCMOKTYETBCS B KOPIHHS, KOJIM MHEBMO(OPHU BIAKPUBAIOTHCS I11JT Yac BiJIJIUBY.

6)  JluxaHHS B KOPEHSX BIUIMBAE HA 3MiHY THCKY IOBITPS B KOPEHSX.

B) [TaeBmaTodopu moctasistore CO2 A poTocuHTE3Y.

T) [HTEHCUBHICTH MUXaHHS B KOPEHSX CIOBUILHIOETHCS ITi/1 Yac 3aHypPEeHHS THEBMATO(OPIB i1 BOLY.
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YBa)KHO pO3IJIsIHbTE 3aNPONOHOBAHUN MAJTIOHOK. Bu3HauTe, fIKi 3 HaBeJeHMX TBepIKeHb €
BipHMMM, 2 AKI HeBIPHUMHU.

a) Ha pucynky 300pakeHunii )KUTTEBUN UKJI CYAMHHOI CIIOPOBOT POCITHHH.
6)  Meiio3 BigOyBa€eThCs Mepesl CTPUIKOLO, 1110 MO3HaUYeHa HUDPOIO «2).
B) B >xuTTEBOMY LMK POCIMHM, 110 300pakeHa Ha PUCYHKY MepeBaXkae raMeTodir.

r) CrpykTypa, 110 Mo3HaueHa HUPporo «3» (PopMye YaCTHHY JKUTTEBOTO LMKy MarnopoTel, rpuodis,
JeSIKUX OaKTepiu.

IIpu oOcTeskeHHi ABOX MIKOJSAPIB BUSABWJIM SISl Mapa3uTiB: y OAHOIO 3 HUX — TOCTPHKIB, a y

iHIIOrO — ackapuj. Busnaure, siki 3 HaBeJeHUX TBePIKeHb € BIDHMMH, A AKI HeBIDHUMH.

a)  OOuABI IUTHHU CTaHOBIIATH €MIJEMIUHY 3arpo3y Ui OTOUYIOUHUX.

6)  Po3BuTOK X0ua O OJJHOTO 3 BUSBJICHUX MAPA3UTIB i/1e 3 UepryBaHHAM Xa3diB.
B)  Siing o6ox mapa3uTiB HajJeXaTh A0 «MO3aiYHOTO» THITY.

r) JlpoOGiieHHs sienib 000X Mapa3uTiB BiIOYBaEThCA 3a Oi1aTepaIbHUM THUIIOM.

M:xo3ed Ilpicrai (1733-1804) BusiBuB, mo pocjaunu noriauHawtb CO2. BiH Tako:k BUSIBUB, 1O B
HbOMY IHpoueci BOHM BHPOOJAITH €JEeMEHTHHH KHCEeHb. Y XJIOPOIJIACTAX KOMILIEKC,
BiAMOBia/IbHMI 32 YTBOPEHHSI KHCHIO, Bi/ll1a€ MOOJAMHOKI eJIeKTPOHHU mix aiero ceitaa. Iicas Toro,
SIK KOMILIEKC BiyIa€ MEeBHY KUIbKICTh €JIEKTPOHIB, BiH 3all0BHIOE OpPaK eJeKTPOHIB 32 PaxXyHOK
€JIEKTPOHIB 3 BOJAH, YTBOPIOIYM MiJ 4Yac HbOro Kucenb. lleii mpoumec Bin0yBaeThbcs HUKJIIYHO.

CycneH3ilo XJ10poIIacTiB BUCBITJIIOBAIN KiJIbKOMA CNAJAaXaMM CBiT/Ia, 0 WILIA OAUH 32 OJHHUM,
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OTHOYACHO 3aMipAJIM KiJIbKICTh KUCHIO, BUJLJICHOT0 Y BIANOBIIb HA KOKEH CIaJiax.

BugineHHsa 0,,

yMm.og.

1 5 10 15 20

YBaxkHO po3riIsiHbTe 3aNIpONIOHOBaHNui rpadik. BusHaure, siki 3 HaBeleHHNX TBep/KeHb € BIpHUMHU,

a sIKi HeBipHMMM.

a)
0)

JIBOX CBITJIOBUX CHAJIaXiB IOCUTH JIJISl IPOXOJPKEHHS BCHOTO LUKy YTBOPEHHS KHCHIO.
KomMrieke Moxe BiIaTé MaKCUMyM 4 €IIEKTPOHH.
Ha MoMeHT mouaTKy eKCepuMEeHTY OUIBIIICTh KOMIUIEKCIB BXK€e Biiaiu | eIeKTpoH.

BinbIie KMCHIO YTBOPIOETHCS Y BiJIIOBi/Ib HA OHAKOBY KUIBKICTH CBITJIa HAPUKIHII €KCIIEPUMEHTY

(B MOPIBHSHHI 3 TOYAaTKOM E€KCIIEPUMEHTY).

Po3rnsinbTe 300paseHHs KMTTEBHX HUKJIIB TBapuH. BusHaurte, siki 3 HaBeJeHMX TBepAKeHb €

BipHMMM, a AIKi HEBIpHUMHU.

a)
0)

Jli1s1 060X MpecTaBHUKIB BIACTUBUN METareHes.
Pict Buny I — HeoOmexenui, a I — oOMexxeHuit.
Ha neBHuX eramax >KUTTE€BUX LUKJIIB 000X BUIB BiIOYBA€THCS MYNKYBAaHHS.

JInurHKY 000X BUIIB MOTPAIUIAIOTH Y 30BHIIIHE CEPEIOBHIIIE.
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Ha mauaioHky 300pakeHO NpeJCTAaBHUKIB IBOX PpPsiliB: XM:KHX i mpumartiB. BpaxoBywum ixHe

NPOKUBAHHSA y JMKii nmpupoai (Mox/MBa IHTPOAYKUisl JIIOANHOKW Ta YTPUMAHHS B HEBOJI He

PaxyeThbcsi), BUBHAUTE, sIKi 3 HABEICHUX TBEP/AKeHb € BIDHUMH, a SIKi HeBipHMMH.

a)

0)

Teapunu min Homepamu 1, 2 1 8 Haymexarb 10 pAy XMXKUX, MiJ HoMepamu 3, 5, 6, 7 — 10 psny
MIPUMATIB.

Teapuram nig HOMepamu 1, 2, 6 i 7 € memkannsamu Hosoro Ceity, 3, 4, 5 1 8 — MemkaHIsasMu
Craporo Csiry.

Teapunu nig Homepamu 3, 4 1 8§ — menkaHui Mazgarackapy.

TBapuna mix HOMEpOM 5 )KHMBE B YAaCTHHI CBITY, /i€ B IUKIH MPUPOJII HE 3yCTPIYA€ThCs KOAHA 1HIIA

300pakeHa TBapHHa.

Po3rusinbTe 300paskeHHs1 TBapuH. Bu3HauTe, siki 3 HaBeleHMX TBepI:KeHb € BipHUMH, a sKi

HeBIPpHUMHU.

a)

Teapunu 11 II maroTh K10aKy.
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0)

)
)

Tapunu Il 1 [VMmemkaroTs B ABCcTpantii.
Teapunu 11 1 [V 3a3Buuait He ’10Th BOAY.

Teapunu 1111 IV MatoTh miamneHry.

JlacTiBkn (300paxeHHs1 A) Ta cepnokpuJbii (B) xo4 i HanexaTh 10 pi3HUX (LIIOreHETUYHUX TPYIL,

Mi’K CO00010 Iy:Ke CXO0Xki y 3B'AI3KY i3 moiOHicTIO crioco0y KUTTHA — e komaxoiaHi nraxu. [Ipore B

NOMIpHI IIMPOTH JIACTIBKM NPHJIITAIOTH Ha0araro pasime i 3aTpuMylOThCsl Ha aoBue. I'eiim nge-

Baab3ak BBakae, 0 O/IHI€I0 3 NPHYMH € Pi3HUIA B OyI0Bi ovell HMX NTAaXiB: y JACTiBOK ABi

CBITJIOUYTJIMBUX SIMKH B olli (300paskeHHst C, AMKM BKa3aHO CTPUIKAMH), a2 B CEPIOKPUJIBILIB JIUILE

oxHa (3o00paxkenns D).

IIpoanani3zyiiTe pucyHok i BU3HAUTe, sIKi 3 HaBeJIeHUX TBeP/IKeHb € BipHUMM, a sIKi HeBipHUMM.

a)

0)

B nactiBok Kkparie po3BUHYTHI OOKOBMIA 3ip 1 TOMY BOHM CIIPOMOXKHI JIOBUTH KOMax HE JIUILE B
HOJIBOTI, ajie ¥ THX, 1[0 CHJIATh Ha O1YHUX MOBEPXHSX.

B nacTiBok OisblIa rocTpoTa 30py, 3aBASKH YOMY BOHHM MOXKYTh IOJIIOBATH HAa KOMax HaBiTh MpPH
HEBEJIUKIN YMCETBLHOCTI 31001 Yl.

CepnokpHIIBIIM BJIACTHBA TiEPMETPOINis (al1eKo30picTh), BHACTIIOK YOIO0 BOHM HE CIPOMOXKHI
JIOBUTH KOMaX, 110 MPOJITAIOTh OJIU3BKO.

CeproKpuIIbIll aanToBaH1 A0 CYTIHKOBOTO 30Dy, 1 He €(EKTUBHO MOJIIOIOThH BIICHD.
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BcranoBiieHo, mo OiibumiicTh pud cHpuiiMaTh 3BYKOBiI KOJUBaHHA 4YacTtorow a0 2,5 kl'm.
Koponononioni pudu cnpuiiMaroTh 3ByKOBI KoJMBaHHA 4acToTor a0 13,5 xI'u. IIpoananisyiiTe
HaBe/leHi 1aHi i BU3HAUTeE, fIKi 3 HaBeIeCHUX TBeP/AKeHb € BIpDHUMM, a sIKi HeBIpHUMM.

a) 3aKpUTOMIXYPOBICTh 301IBIITY€E YYTIUBICTH /10 3BYKOBHX KOJIUBAHb.
06)  BeOepoBuii amapar 3011bIIy€E YYTIUBICTD 0 3BYKOBHX KOJMBAHb.
B) bidna niHisg Bigirpae posib B COPHUHHATTI 3BYKOBHX KOJINBAHb.

I) Pubu cnpuiiMaroTh MEHIINH /11ania30H 3BYKOBHX KOJUBAHb, HIK JFO/IU.

Y naboparopilo Ha kopabJi 1y BUBYEHHs Haaiimuia npoda Boau. Koau Oiosior mocainus ii min
MIiKPOCKONIOM, TO MN00AYMB OPraHi3MH, CKeJeTH SIKMX 300pakeHi Ha PpHCYHKY. Po3rasiHbre
300paskeHHs i BU3HAYTE, AKi 3 HAaBeJACHUX TBEPAKeHb € BIDHUMH, a IKi HeBIpHUMHU.

a) [IpencraBHUKH 11i€i TPyNH OpraHi3MiB MOXKYTh MEIIKaTH Ha ruouHi noHasa 8000 M.

6)  Lli opranizMu € KOMIOHEHTOM OEHTOCY.

B) Bonu xapakTepu3yroTbcsi 3HaYHOIO TOJIIIIOTAHICTIO (WM CiIo XpoMocoM Moske niepeBuiyBatu 1000)
r) BoHM MaroTh CKOPOTIJIMBI BaKyoOIi.

OauHuyHe M’fA30Be BOJIOKHO pearye€ Ha IOJAPAa3sHEHHsl 3riJHO 3aKOHY «Bce a00 HiY0ro»

(ckOpoYy€eTbCSI MAaKCUMAJIbLHO, 200 B3arajii He BiINOBiZa€ CKOPOYEHHSIM HA MOAPA3HEHHS MAaJIoi

CHJIN). AJle, IKIIO NMOAPA3HIOBATH LIJIMI M’S3, TO HA BiAMiHY BiJ O/IMHMYHOI0 BOJIOKHA, BeJIMYNHA

Oro CKOpoYeHHsI 3pOCTAa€ B Mipy MOCHJIEHHS OJAPAa3HEHHsI, X04a i /10 MeBHOI Me:Ki.

IIpoananizyiite TBepI:KeHHsI, MOB’A3aHI 3 JAHMMH 3aKOHOMIPHOCTAIMM, BM3HA4Te, fIKi 3 HUX €

BipHHMMH, a AKI HEBIPHUMH.

a) Y mpoteci npenapyBaHHsI OJUHUYHOIO BOJIOKHA HOTO YHIKOJXKYIOTh, 110 1 TPU3BOAUTH /10 MOSBH
0COOJIMBUX BJIACTUBOCTEH.

0) [Ipu moxapasHEeHHI IIOTO M’S3y TMOJPA3HIOKYl IMITYJIBCH HE JOCATAlOTh KOXKHOTO OKPEMOTO
BOJIOKHA.

B)  Pi3Hi M’5130B1 BOJIOKHA, 1110 BXOJATH /10 CKJIQAY M 53y, MAIOTh Pi3HY 30yIIUBICTD.

T) M’s130Be BOJIOKHO BiJIITOBIJIa€ Ha TIOJIPA3HEHHSI IIOPOTOBO1 Ta HAATIOPOTOBOI CHIIH.
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Onnierw 3 ¢opm peakuii rinepuyyraMBOCTi IMYHHOI cHCTeMH € aHaijakciss — CcTaH MiABUILEHOI
YyTJIMBOCTI OPraHizMy, CHpHYMHEHMI NMOBTOPHHM BBeleHHAM aHTureHis. Ilepmry no3y anTureny,
SIKa CIPUYMHSAE MiIBUIIEHY YYTJIUBICTb, HA3UBAKOTh CEHCUOINI3yI04010, NPYTY, BiJl BBEJCHHS SIKOI
po3BuBacThest aHadinakcia — eupiwanvnorw. OCHOBHY poJib y MexaHi3Mi anaduiakcii y JoauHu
Bifirpae peakuisi anturenis 3 anturtisziamu (IgE), mo mawTs HUTOPLIBHICTD 10 TKAHMHHUX 0a30¢iiiB
(omacuctux KiaiTuH). [IoBTOpHE BBeJeHHSI AHTUIECHY 3YMOBJIIOE€ 3’€AHAHHS HOro 3 AHTUTIIOM Ha
NOBEPXHi KJITHH, IO NPU3BOJAMTHL 10 YTBOPeHHsI 0iO/IOTiYHO AKTHMBHUX PEYOBMH — MeiaTopiB
(ricramiH, alETWIXOJiH, CEPOTOHIH, OPaJAMKIiHIH Ta iH.) i CHIPUYUHAEC PO3BUTOK MNATOJOTIYHOIO
npouecy: MmiIBUIIEHHS NMPOHUKHOCTI CyIMHHHUX CTiHOK, HAOPSAKH, 3aKYNOPKY KamiJispiB, Oijb,
3MiHM OOMiHHUX NPOLECIB i MOPYIIEHHA KUTTEAIAIBHOCTI KJIITHH.

Po3Butok anadinakcii npoxXoAuTh 3a HACTYNIHOK CXEMOI0: YACTHHA AHTHUIeHIB Qar ouuTyeTbes
Makpodaramu, 4YacTHHA — Ppo3Ni3HAKTbHCA Ppenentopamu B-animponurtie. Makpodaru
«IPe3eHTYITh» aHTUreHn Xxeiamepuum T-aimpouuram, Ti HPOAYKYIOTH CTUMYJIOWYI
JiM(poKiHM, 3yMOBJIIOIOYHM TepPeTBOPEHHSI AKTHBOBAHMX AaHTHreHoM B-aimdouurtie y
niaasMaTuyHi KiaiTuu. [laasmaTuyni kaituan npoaykywrts IgE, mo cencudinizyrors onacucri
KJiTUHHA. [Ipn mMoBTOpPHOMY MOTPAIISIHHI aJIepreHy B OPraHi3M Bi0yBa€TbCH JerpaHyJasilis

ONMACHUCTHUX KJIITHH, II10 MPU3BOAUTH 10 NPOABIB aHAQITAKTHYHOI peaKuil rinep4yTJauBOCTI.

Ha ma/ioHKy 300pa’keH0 KOMIIOHEHTH, AKi 0epyTh y4yacThb y po3BUTKY aHapinakcii. [Ipoananizyiite

MAJIIOHOK Ta BU3HA4Te, sIKi 3 HABe/IeHUX TBep/AKeHb € BIDHUMU, a sIKi HeBipHUMM.

a) [Tix Homepamu 4 1 6 300pakKeHO aHTUTEHIIPE3CHTYIOU1 KIIITUHH.

6) Ilim Homepom 8§ 300paskeHO MpoIlec CeHCUO1TI3aIil OMacUCTOl KIITHHH.

B)  Ilix HoMepoMm 2 moka3aHO akTHBalil0 B-miMQoruTa aHTUTEHOM 3 HACTYITHUM IEPETBOPEHHSM Y
MJIa3MaTUYHY KIITUHY (IT111 HOMEPOM 5).

T) ®dakTopH M1 HOMEpOM | € aHTUTeHaMH, TiJ HoMepamu 2, 3 1 6 — gimdornuramu, mijg HomepoM 7 —

AHTUTIIIAMHU.



18 V po3Burky rapsuku (miABHINEHHS TeMIEepPATypPH Tijia, CIPUYMHEHOI0 MipOreHamMu, 30Kpema,
inexuilinumMu) Gepe y4acTh LEHTP TepMOpery.simii opramizmy. Moro BakiuBi KOMIOHEHTH —
«TEPMOCTAT» Ta «YCTAHOBOYHA TOYKA TeMIlepaTypHoro romeocrady». Heiliponm «repmocrara»
CHIPUIMAIOTHh TEMIIEPATYPY KPOBi, 10 NMPOXOAUTH Yepe3 rinorajamyc, a Takox iHdopmainio Bix
MKIPHUX | BHYTPilIHIX nepudepruyHuX TepMopenenTopis.

HeiipoHu «ycTaHOBOYHOI TOYKHN» 321a10Th PiBeHb TeMIlepaTypH sipa Tijia.

Indopmanisa Bix «repmMocTaTa» HAAXOAMTH 10 HEHPOHIB «yCTAHOBOYHOI TOYKM», e Bil0yBaeThCs
NMOPiBHSAHHA HASIBHOI TeMIIEPATYpH i3 3alporpaMoOBaHUM PiBHeM, 3 HACTYNHOI0 aKTHBaUicw ado
HEHTPY TeIIonpoayKuii, a00 HeHTPy TemIoBixIayi (IuB. puc.).

BaxiauBuM (pakTOpOM pPO3BHTKY rapsiuKy € BTOPHHHUM JIeHKONUTAPHUH NMiporeH iHTepJieikin-1,
NPOAYKUisl SIKOT0 iHAYKYETHCSl NMEePBHHHUMH €K30IreHHMMHM miporeHamu. BiH 3ymoB/1o€ 3amyck
psaay OioxiMiyHHUX mnponeciB, KiHIEBUMH NPOAYKTAMH SIKHX € mnpocrariaanaudu rpynu E. Ii
(¢axkTopn BILIMBAIOTh HAa HEHPOHH «YCTAHOBOYHOI TOYKM». OnmHiero 3 mepmmx @i3ioJOriYHMX
peakuiii y TakoMy BUIIaAKY € (JOPMYBaHHS TeIJIOBOI'0 OCepeAKY TiJia.

®apmakoJiOTiuHi mpenapatv, o IHri0OyloTb ¢epMeHT CHHTe3y MPOCTAIJAHAUHIB -
HUKJI00OKCUIeHa3y  (30KpeMa,  aleTW/JICAJINWIOBA  KHCJI0TA), YMHATHL NpM  rapsqui

JKAPO3HUKYBAJIbHHUI edeKT, ajie He BIVIMBAITH HA PiBeHb HOPMAJILHOI TeMIIepaTypH TiJja.

Temneparypa
KpOBI

LKipHi BHyTpPIWHI
TepMopeLenTopu TepMopeLenTopu

"Tepmoctat”

4

"YcTaHoBO4YHa To4ka”

I 1
I I
I i
| i
| 1
| |
; / l
I \ I
I |
I 1
I I
| |

4

LieHTp LieHTp
Tennonpoayxuil Tennoeigaavi

IHTepnenkKiH-1

Puc. Cxema neHTpy TepmoperyJisimii
BpaxoBywoun 3a3HadeHe BHIE, NPOaHAJNi3yliTe HACTYNHI TBepJ:KeHHsl. Bu3Haure, sIKi 3 HHX €
BipHMMHU, a AKi HEBipHUMM.
a) [IpocrarnanauHu TiABUIIYIOTh Yy TIMBICTh HEUPOHIB «yCTAHOBOYHOT TOUKH.

6) Ilpocrarnanauuu E He GepyTh ydacTi y peryisuii TeMIepaTypHOTO TOMEOCTa3y i YTBOPIOIOTHCS
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JIUTIIE TIPU TapsT4IIi.
B)  AKTHBAIlisl LEHTPY TEIUIONPOAYKI] BUKJIMKAE HA MEPIIOMY €Tami PO3BUTKY TapsdyKd 3BY)KEHHS
KPOBOHOCHHX CY/MH IIKIpH ¥ KiHIIIBOK.
r) Binuyrrs Xxonomy Ha mepiioMy eTami pPO3BUTKY Tapsdykd 3YMOBIIIOETHCSI MOPYILIEHHSIM POOOTH
TEPMOPELETITOPIB HIKIPH.
OcranHiM 4Yacom Ha0yB NOMNYJSIPHOCTI KYJbTYPH3M — HapOUIyBaHHSI M’SI30BOI MacH HLISIXOM
TPUBAJIOTr0 HANPYKeHHs M’a3iB. @i3M4HI BIpaBu cnpusOTh (isiosoriynii rineprpodii M’s3iB, Axka
MoOke OyTHM JABOX THIIB. 3a CApKOIJIA3MATHYHOI0 THUIY rineprpodii M’sA3iB y HUX 30LIbIIYETHCSA
00’eM  CapKoOIJIA3MATHYHOr0  (€HIOMJIAZBMATHYHOI0) MATPHKCY i MOKHBHHUX PEYOBHH.
Mio¢iopuasipaomy Tuny rineprpodii M’sa3iB BiaacTuse 30i1b1eHHs 00’ emy MiodiOpni 3a paxyHoK
30l/Ib1IEHHSI CKOPOTJIMBHUX Mio(inameHTiB.
IIpoananizyiite iHdopmaniro Ta BH3HAYTe, SIKi 3 HaBeJeHHUX TBEpPIKeHb € BIPHMMH, a SKi
HeBipHUMHU.
a) CapxoriasMaTiyHAl TUH TinepTpodii M sA31B MiABUILYE TXHIO BUTPUBAIICTD, e MaJlo BIUTMBAE HA
CUITY M ’SI31B.
6)  Capkormna3MaTUYHUNA TUN TinepTpodii BIACTUBUNA M’ sI3aM AUKUX TBAPHUH.
B) Miodibpunspuuit Tun rineptpodii M’A31B crpuse 3HAYHOMY 30UTBIICHHIO M S30BO1 CHIIU.
r) MiodiOpunsipauii Tun rineprpodii M’sA3iB cripusie 3HaYHO OLTBIIOMY 3POCTAHHIO JiaMeTpy M si3a,
HIK CapKOIUIa3MaTUYHUM THUII TrinepTpodii.
limorasamyc — CTPyYKTypa TrOJIOBHOIO MO3KY, W0 € HEHTPAJIbHUM PeryJsirTopoM roMeocTasy.
I'imoiz — enpoxkpuHHa 3ay103a, sIKa Kepye OiabmicTio (yHKuii opranismy. lins Toro, mood
AOCJTIINTH, AK caMe Li CTPYKTYPH BIUIMBAIOTH HA peryiasuilo ¢pyHKuii, BHKOPHCTAIH METO/ iXHbOI
eJeKTPUYHOI cTuMyasuii y mypiB. CnocrepeikeHHs B XO0[i eKCHePUMEHTY MOKa3aJH, 110
eJIeKTPUYHA CTHUMYJSLIA rinorajgamMyca CHPUYMHSJIA BHMIiJIEHHS TOPMOHIB SIK 3a/IHbOI0, TaK |
NepeIHbOI0 4acTKOK rinogiza. EjekTpuyHa cTUMYJISIis 3aHbOI YAaCTKM rinogiza CIpHYMHAIA
BH/IJICHHSI TOPMOHIB JIMIIE Li€I0 YacTKOKW. EjleKTpu4yHa cTUMYJIsIiA NepeaHbOol YacTKHU rinodgisa
He CIPHYMHAJIA BUAUICHHS TOPMOHIB KOIHOI0 i3 yacTok rinogiza. IIlod nepeBipuTH BiIMB Ha
(¢ynxuiro rimogiza kpogi 3 BeH rinorajamyca, rinogis uypis nepecaaKyBaJjiv y pi3Hi YaCTHHHU TlIa
3 PpI3HMM KpPOBONOCTAa4YaHHAM. BujaineHHss ropmMoHiB xkoaHOW i3 4acTtok rinodiza He
crnocrepirajgocs. Ilicis BifHOBJIEeHHA KpPOBOMOCTa4YaHHs rimogi3a KpoB’l0 3 BeH rimorajgamyca
crocrepirajocss BUALIEHHS] TOPMOHIB IepPeIHbOI0 YaCTKOIO rinogisa.
IIpoananizyiiTe pe3yJibTaTH eKCIIEPUMEHTY Ta BU3HAUTE, SIKi 3 HABeJEeHUX TBEP/IKeHb € BIpHMMHU, a
sIKi HeBipHMMH.
a) ['inoTanamyc KOHTPOJIIO€ BUAIJICHHS TOPMOHIB 000X 4acToK rimodisa.
06)  Hetiponu rimoranamyca iHHEpBYIOTh 3aJJHIO YaCTKY Timodiza.
B) ["'opMoHM TimoTasamyca CpUsiOTh CEKpellii TOpMOHIB 3aHBOI YaCTKH Tirnmodisa.

I) KpoB rinoranamyca MiCTUTh pEUOBHHH, SIKi 320€3M€UYIOTh )KUBJICHHS IEPEAHbOT YaCTKH rinodisa.
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Y peanizanii Bianosiai opranisMmy Ha BIIMB cTPecoBOro (pakTropy npoBiiHa po/ib HAJIEXKUTH JABOM
TOPMOHAM — aJpeHadiHy Ta Koptu3oay. /luHamika IXHBOro piBHA Ma€ CBOK crnenugiky.
IIpoananizyiite 300pa:keHi rpadiku i BuU3HAYTe, sIKi 3 HaBeJCHHX TBEPHKeHb € BIpHUMH, a fAKI
HeBIpHUMHU.

a) Ha wmamionky A 300pakeHo rpadik 3MIHM KOHLEHTpalii TOPMOHIB HaJHMPKOBOI 3allo3U Y
BIJITIOBIJIb Ha OJIHOPA30BHUH CTPECOBHMM BIUIMB, HA MaOHKYy b — Ha Kinbkapa3oBuil cTpecoBuit
BIUIMB, Ha MaIIOHKY B — Ha XpoHiuHu# cTpec.

6)  KonueHtpaisi ropMOHY 2 BIUIMBa€ Ha KOHLIEHTPALil0 TOPMOHY | y BCIX HaBeJIEHUX BHUIMAJIKAX.

B) [Hudporo 1 mo3naveHo rpadik NpoayKIii KOPTU30IY 32 YMOB CTpeCy, MUPPOIO 2 — aApeHaIiHY.

r) ['opmon 1 3a0e3neuye HeraliHy peakiiilo Ha CTpec, TOPMOH 2 — aJlanTaliiiHy peakxIiio.

3a yMOB pyXxy (HanmpuKJIaj, IiJ 4ac Noi3AKH B aBTOTPAHCIOPTI) JTI0AHHA HaMaraerbes 3adikcyBaTn

NOIJISA/L HA HepyXoMoMYy 00’€KTi. 3aJisl 3AiliCHEHHs] IbOr0 O4YHi sI0JyKa MOBIJILHO PyXaKThbCs Y

MPOTHWJIEKHOMY PYXOBI TlJIa HANIPAMKY, a HICJIA TOr0, IK 00’€KT BCe K TaKH BUiJe 3 MOJs 30pYy,

poOIATH Pi3KMiIl PyX y HANpPsIMKY PyXy Tina, morasa (ikcyerbcsi Ha HOBOMY 00’€KTi, I IUKJI

noBroproerbes. Taki mBHAKI nmepeBeeHHs NOIJISIAY B HANPSMKY PyXy Ha3MBaKThb 30POBHM

HiCTarMom (OKpiM nepemilieHHsi B IPOCTOPI, JIOJHMHA AKTHBHO BUKOPHCTOBY€ 30POBHH HicTAarM mix

yac yuTanud). Takuii came JJaHIOr oAl Bii0yBaeThbes il MPU KOJOBOMY NPUCKOPeHHI (o0epTaHHI

HABKO0JIO CBO€I 0Ci): MpU 00epTaHHI roJIOBU B JIAOIPUHTI 3 TOro0 K 00KY, 110 i HANPAM 00epTaHHA,



BUHHMKAa€ nepeMimeHHsi eHaodiMpu B Oik aMIyJu TrOPU30HTAJIBHOIO MiBKPY’KHOr0 KaHaly, a B
iHIIOMY — B NPOTHJIEKHOMY HANpPsIMKY. TakuM 4YMHOM 3 OJHOro OOKY 3pPOCTa€ NMOAPA3HEHHS
BeCTHOY/ISIPHUX pelenTopiB, a 3 iHIIOro — nocaadaroerbes. Ilocuiienns: mogpasHeHHs! penenTopis
NMPUBOINUTH 10 AKTUBAIlil BeCTUOYJSAPHUX s1/Iep 3 TOr0 K 00KY, a Ti B CBOI0 Yepry aKTUBYHOTb siipa
BiABIIHOTO Ta okopyxoBoro HepsiB. Lle 3a0e3neuye nmoBijibHEe CHHXPOHHE BiBeJdeHHsI o4Yell B Oik,
NPOTHJICKHUI HanpsiMy oOepTaHHsl rosioBu (moBinbHa (aza). Ilicass Buxoay 00’exkty morusiny 3
NOJIsl 30pYy, O4i Pi3KO NepeBOASATHLCS B HANPAMKY O0epTaHHSI ToJIoBM (WIBHAKA (a3a), MOrisn
dikcyerbesi Ha HOBOMY 00’€KTi W peakilisi MOBTOPHETHCA. BUHMKHEHHSI 30pOBOro HicTarmy mnpu
00epTaHHi roJIOBM HA3UMBAKOTh BECTHOYJI00KYJSAPHUM pediekcoM, iioro T0CTiIsKeHHs € WiHHUM NpHU
AIarHOCTHIIi MOPYLIeHb BeCTHOY/ISIPHOIO anapaTty Ta cToBOypy Mo3Ky. 30KpemMa, A0CHIIKYIOTh el
peduiexc 3a yMOB KaJIOPUYHOI MPoou. JIjisi HbOIr0 COYATKY CHNOCTEPIraloTh 32 BUHUKHEHHSIM PYXiB
odeil 0e3 OyAb-IKOr0 BIUIMBY, a IOTIM 32 J0ONOMOIOK HINPHIA BBOAATH Y 30BHIIIHIA CIyXOBHH
NMPOXiJ MO4YeproBo XOJIOAHY Ta Teluly BoAy. Pe3yiabratH Takoi mpodu nmpm o0CTeKeHHI 310pOBOL

JIIOIMHM Oe3 MopyILIeHb CEHCOPHUX CHCTEM Ta F0JIOBHOI'O MO3KY HABe/leHi Ha PUCYHKY.

e .2

HanpAM obepTaHHA

<= =>

Hanpam obepTaHHA

XonoaHa
Boaa

Tenna
BOaa

&

Puc. Kanopuuna npo6a 310poBoi oauHu. Ha pucyHky no3nadeHno pyx oueit y noBisibHy ¢a3zy
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YBaxkHo npoaHaJi3yiTe HaBe/JeHi J1aHi, Ta BU3HAYTE, SIKi 3 HABeJeHNX TBEP/:KeHb € BIpHUMH, a AKi

HEeBIPHUMHU.

a) Bopma, mo BBemeHa B CIyXOBHH NpOXifJ, 301LIbIIye MOMEHT iHEpIii mpu oOepTaHHI T'OJOBU i
JI0JIATKOBO MOPA3HIOE PELENTOPH MIBKPYKHUX KaHaIIB BECTHOYJIAPHOTO arapary.

06) XomomHa Boga 30y/Kye pELENTOpPH MIBKPY)KHHUX KaHaTIB 31 CBOro OOKy, BHACIIIOK YOTO
3MIHIOETHCS HAIPSIM PYXY O4el pu 0OepTaHHi.

B)  Ilpu onHOCTOPOHHBOMY ypasK€HHI BECTUOYISIpHOTO anapary (HampuKiaa, BHACIIIOK KOHTY3il) pyx
odel y mMoOBUIBHY (a3y cmiBmazaTuMe 3 HAmpsIMOM OOEpTaHHs, SIKIIO OOepTaTH TOJIOBY B Oik
MOIIKO/PKEHOTO JJaO1pHUHTY.

I) BrnmuB Ha pernentopu MmiBKPY)KHUX KaHAJIIB HE 3aJICKUTh BiJl TEMIEpaTypH BOJAM, a JIMIIE Bif ii
KUTBKOCTI.

Y niBuiuniii Kapoaini BuBYaau nosiBy B ciM'six oci0, mo maau aedinur ¢ocdopy B kposi. Lle

sIBMIIle BUKJIMKAJI0 BiTamin D-pe3ucTeHTHHI paxiTt, sikuil He migaeTbes JikyBaHHIO BiTaminom D.

Y namapakis Bin mio6iB 14 vososikiB, xBopux Ha w0 ¢gopmy paxiry, 3i 310pOBUMH KiHKAMH

Hapoauiucs 18 nodyox i 16 cuniB. Yci nouxku manau aedginur dgocdopy B KpoBi, a Bci cuHH OyJu

3nopoBi. IlpoananidyBaBmm naHi, BH3HAuTe, fIKi 3 HaBeJEHMX TBep/I:KeHb € BIPHMMH, a SAKi

HeBipHUMHU.

a) CmiBBiTHOIIEHHS XBOpPi @ 3J0pOBi CKiamae mpubau3zHo 1 : 1, mo BiAmoBimae HE3aICKHOMY
yCTIaJKyBaHHIO O3HAK.

6)  VYcmagkyBaHHS BiJOYBa€eThCS 3a MNPHUHILMIIOM KpIC-KPOC, OCKUIBKM T€HU, SIKI JETEePMIHYIOTh
3aXBOPIOBAHHS, JOKAJII30BaHI y CTATEBUX XPOMOCOMAX.

B)  CTOCOBHO T€HOTHUIIB 0AaTHKIB MOXHA CTBEP/IKYBATH: KIHKA OYJIM TOMO3UTOTaMH 32 TIOMIHAHTHUM
aJjiesieM, YOJIOBIKM — TEeMI3HUTOTaMH 32 PEIIECUBHUM aJIeJieM.

r) Crneuugiuna popma paxity, BUKIMKaHa aedinurom ¢ocdopy, Ha BiAMIHY BiJ remodinii, mae X-
34YerUIeHUH JOMIHAaHTHUHM TUIT yCHaIKyBaHHS.

TpuBajicTh KIITHHHOIO LHUKJY Bapilo€ y Pi3HUX OPraHi3MiB B IIMPOKHX MEXKaX - Bil AeKUIbKOX

XBWJINH 10 Aekinbkox Ai0. [Tokazano Takox, 1m0 pi3Hi KJIITUHHI momyJasauii MOXXyTh BiapizHsaTHCH i

3a TPUBAJIICTIO BiANOBIAHUX (a3 HUKJTY.

BusHaure, sIKi 3 HaBeIeHUX TBepPAKeHb € BIDHUMH, a sIKi HeBipHHUMH.

a) Y ccaBLiB Ha MEPLIMX CTaJiAX eMOPIOHATBLHOIO PO3BUTKY MPAaKTUYHO BiacyTHI Gi- 1 Gz-dasu, S-
¢daza MoXKe TpUBATH BChOTO KUIbKA XBWJIMH, @ KIITHHHUNA MUK HAUKOPOTIITHH.

06) Y MNOKpUTOHACIHHUX POCIWH HAWJOBIIMKA KIITHHHUN IWKJI BJIACTHBUN KIITHHAM amliKaJabHOT
MEpPHUCTEMHU.

B) Y ccaBliB Ha 3aKIIOYHOMY eTari eMOpiOHAIBHOTO PO3BUTKY TBapWH KIITUHU MOXYTh MEPEUTH y
CTaH CIIOKOIO, III0 TOB'sA3aHe 3 iIXHIM TuePEHITIIOBAHHSM.

T) Y Mexkax OJHOTO0 OPOCIOro 0araTOKIITUHHOTO OpraHi3My TPUBATICTh KIITHHHOTO ITUKITY PI3HUX

THIIIB KJIITUH OJHAKOBA.



25

S-mtam, R-mTamM+iHaKTHBOBaHUM
MiC/Is HarpiBaHHsA ~ HArpiBaHHAM S-IITaM

o “— —

7)1 (830 (o)1 (481

My BIKHBAIOTE Muui runyTh Muiui BHKHBAIOTH Muuui rusyTh

A B B r

Y 1928 poui ®. I'pidpditr npoBiB cepilo excrnepumeHTiB 3 pi3HMMHM mTamamu Streptococcus

pneumoniae. Ipu 3apaxenHi Mumeil oe3kancyabHUM mTamMoM (R-mraM) MUl BHXKHBAJIM, NPH

3apa’keHHi TaMOM OakTepiil, BKPUTHUX MOJICAXapUAHOK KAICYJO0K (S-mramM) — TUHYJH Bijg

nHeBMoHil. Ilicis BBegeHHss MuIIaM S-mTamy, BOMTOro HarpiBaHHsIM, TBapuHH BHkuBaau. Kosan

®. I'pipdir 3apasuB mumeii R-mramom, ajse [10JaTKOBO BBIB TBapuHAM iHAKTHBOBAaHi

HArpPiBAaHHAM KJIITHHH S-IITaMy, MHMIII 3aXBOPLIM HA NMHEBMOHIIO i 3arHHYJIM, Y HHUX B KpPOBi

pusiBmin i S- i R-mrramm Streptococcus pneumoniae.

Ha ocHoBi oTrpumanoi indopmauii BusHaurte, siki 3 HaBeJleHMX TBepAKeHb € BipHUMH, a sKi

HeBIpHUMHU.

a)  HasBHicTb Kamncyiu € BaXJIMBUM (DaKTOPOM BipYyJIEHTHOCTI OaKkTepii.

0)  Kuituau S-muramy Streptococcus pneumoniae npu HarpiBaHHI He THHYJIH, a TIEPEXOIUIH Y CTAII0
CTIOPH.

B)  Kuitmaum R-mramy Streptococcus pneumoniae BHUAUISUIM POCTOBI (paKTOPH, MO MPU3BOIUIN JIO
MIBUJIKOTO BUXOAY KIITHH S-IITaMy, 1HaKTUBOBAaHMX HArpiBaHHAM, 13 CTajii CHOpPH B aKTUBHY
dopmy.

T) Yactuna xmituH R-mramy Streptococcus pneumoniae 3asuanu TpaHcdopwmariii Imij BIUTHBOM

(dakTopiB 13 1HAKTUBOBAHMUX OakTepiil 1 HAOyNIN 3aTHOCTI YTBOPIOBATH KaIICyIly.



