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2.4.1. «I1eKTPOH» - KIO3UTPOHHOE)» B3aUMO/eliCTBHE

2.4.1.1. OnHoKO/IBIEBOE MOJETbHOE NIPEACTABICHHE

B m. 2.3.3.3 npu paccMOTpeHHH BHEUTHEH 000JIOUKH «3JICKTPOHA» OBLIO MO-
Ka3aHo, 4YTO €ro PaKus «BCACBIBACT» CYOKOHM, KOTOPBIH CTEKAETCs K sAPY JNaH-
HOTO «QJIEKTPOHa» ¢ yckopeHueM (2.3.93)
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JlaHHOE YCKOPEHHOE CTEUCHUE CYOKOHMA YBIEKAET PO «IO3UTPOHA» (CM.
puc. 2.4.3). Eciin abcTparupoBaThCsl OT HHEPTHBIX CBOUCTB SIIpa IIO3UTPOHA»
(koTOpBIE OYAYT PAacCMOTPEHBI HMXKE), TO C OCTATOYHO BBICOKOH CTEHNEHBIO
JOCTOBEPHOCTH MOKHO HNPHOJIMDKEHHO HOJIaraTh, 4YTO OHO NPUTSTHBACTCS K S1-
PY «3IEKTpoHa» ¢ ycKopeHueM (2.4.1).

GIIOBHTPOH»
N I

P
«BIIEKTPOHR 7 -

TOTOR CVOROHTa

TIOTOK AHTHCY GROHTA

Puc. 2.4.3. «DneKTpoH» - KIIO3UTPOHHOES)» B3aMMOICHCTBHE TIOCPEICTBOM
OJIHOT'0 CYOKOHT-aHTHCYOKOHTHOTO OOMEHHOIO Mpolecca
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C npyroif cTOpOHBI, pakusl «IO3UTPOHA
BCAaChIBAET AHMUCYOKOHM, CTEKAIOUIMHCS K
SIIPYy AAHHOTO BaKyyMHOTO OOpa30BaHUS C
yckoperueM (2.3.188)

2
al® = ¢ e (2.4.2)

YBIIEKask IPH 3TOM SAPO «IJIEKTPOHA» (CM.
puc. 2.4.3). B aTom cityuae MOXHO TpUOIH-
KEHHO II0JlaraTh, YTO SIPO «DJIEKTPOHa»
NPUTATUBACTCA K AAPY «IO3UTPOHA» C YCKO-
penueM (2.4.2). Puc. 2.4.4. Jlenta Mébuyca

B pamkax Takoro (rpy0oro) MojaeabHOTO (www. raznoe3d.narod.ru)
NPENCTAaBIEHUS PaKUsA «3JIEKTPOHa» MOTJIO-

IaeT CYOKOHmM W WMCTOYACT AHMUCYOKOHM,
KOTOPBIH BO3BpAIaeTCs K PaKHH «ITO3UTPOHA», T7Ie CHOBA NPEBPAILAETCS B CVO-
KOHM, KOTOPBII BHOBb YCTPEMIISIETCS K PAKUU «IJIEKTPOHAY.

TOmoMOTHYEeCcKyr0 CYITHOCTh MAaHHOH CyOKOHT-aHTHCYOKOHTHOW ITHMPKYIIS-
MU MOXHO TOSICHUTH C MOMOINBI0 JeHTe MéEbuyca (cm. puc. 2.4.4). Ipen-
CTaBbTE, YTO CYOKOHT TE€YET BJIOJb BHEIIHEH CTOPOHBI MMOJOCH OyMaru, u3 Ko-
TOpOH CBepHyTa JeHTa MEOuyca, a aHTUCYOKOHT JBHIKETCSI B OOpaTHYIO CTOPO-
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Hy BJIOJIb €e BHYTpeHHeH cTopoHbl. Ecim takyro yieHTy MéOnyca CKpyTHThH B

< AT ¢

TO MOJTy4YMBLIASICA JBOIHAs CIIMPajb OYAET XOPOIIMM MOJCIIBHBIM IpecTaBie-
HHEM YCPEIHCHHOH JHMHHH CYOKOHT-aHTHCYOKOTHOTO TOKa MEXIY PaKHUsIMU
«3JIEKTPOHA» U «IO3UTPOHAY.
B paMkax Takoro MoAeiIbHOTO NMPEICTABICHUS Apa «JIEKTPOHA» U I03U-
TPOHa» COJMKAIOTCS APYT C IPYTrOM C OOIIMM YCKOPEHUEM
2 2
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B cimydae paBeHCTBa pafinyCcOB PaKuil «3JIEKTPOHA» U «IIO3UTPOHA» F, =75

SAPO
«DIIEKTDOHA»

PO
«IIO3UTDOHA»

BeIpakeHue (2.4.3) cCBOIUTCA K CIIEAYIOIIEMY BUIY

L) _ N2 (2.4.4)
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B nanHOM ciydae 7 — 3TO paccTOsiHUE Me-
Ky UEHTPaMH SIAEP «IJIEKTPOHa» W «IO3H-
TPOHaY.

ITpu r >> r, ypaBuenue (2.4.4) ynpouiaer-
csl M MpUOOpeTaeT BHI, aHAJIOTHYHBIA CHIE
KYJIOHOBCKOTO B3anmMoaencTBus (2.3.96) t(r) 0.5 -

r

2
al® = \fczr ) (2.4.5)

I'papuk ¢ynxuum (2.4.4) npencraBieH Ha 0 |
puc. 2.4.5. U3 srtoro rpaduka BHIHO, YTO -10 0 10
¢ynkuus (2.4.4) He CHUMMETPHYHa OTHOCH- r
TENIBHO HYJIS, YTO SIBHO HE COOTBETCTBYET pe-
anbHOCTH. [103TOMY OIHOKOIBLEBYIO MOIENL  Puc. 2.4.5. I'paduk dpyHKIMHM
U COOTBETCTBEHHO BhIpaxkeHue (2.4.4) MOXHO QR4Hupuc=r,=1
paccMarpuBaTh Kak IE€PBOE IPHUOIIDKEHHE K
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TOHUMAHUIO PACCMATPUBAEMOTO OOMEHHOTO CYOKOHM-AHMUCYOKOHMHO2O TIPO-
necca.
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http://www.crlc.pu.ru/share/hosse/

http://lol.211.ru/

BianMmoneiicTBre «9acTHIDY

2.4.1.2. JIpyxKoJibLieBO€ MO/IeJIbHOE NPeICTABJIeHNe

Crenyer y4yuThIBaTh, YTO MEXAY PAKHIMH «3JCKTPOHA» U IO3UTPOHA»
LUPKYJUPYIOT HE OJIMH, & [BA MEePEIUIETeHHBIX CYOKOHT-aHTHCYOKOHTHBIX TOKa
(cMm. puc. 2.4.6).

DIeKTPOH TTo3uTpon

Iupxymnsius aHTHCYOKOHTA

Hupkyssinust CyOKoHTa

Puc. 2.4.6. Hupkynsiuus cy6Kxonma v aumucyOKoHmHma
MEXIy PaKHAMH «DJIEKTPOHA» U «IIO3UTPOHA»

B 3TOM ciiydae MEXIy paKUsIMHU «IJIEKTPOHA» M «IIO3UTPOHA» HMEIOT MECTO
YeThIpe MEPEIUICTCHHBIX CYOKOHM-AHMUCYOKOHMHbIX TOKA C YCKOPEHHSIMH
(2.3.93), (2.3.94) u (2.3.188), (2.3.189):
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Cywecmeyem ewge namoe [1 (Koy)] ApuHyunRUAIGHO OMIAUMHOE YCKOPEHUe,
06ycrosienHoe pazosbim CO8ULOM CYOKOHM-AHMUCYOKOHMHBIX NPOYECCOs Me-
HCOY PAKUAMU «UACTIUYBLY U «AHMUYACTUYBLY. DMO YCKOpeHue IK8USANEHINHO
2PABUMAYUOHHOMY 83AUMOOCCTNEUIO MeXHCOYy AOPAMU «INEKMPOHAY U «NO3U-

mpownay (cm. an. 2.7).

TomomoruuecKyo CyIHOCTh IBYyXKOJbLE-
BOH cyOKOHmM - aHMUCYOKOHMHOU THMPKYIS-
UM MOKHO TOSICHUTBH C TIOMOILBIO YETHIPEX-
CTOpoHHEeH JeHTHl Mébmyca (cm. puc. 2.4.7).
B 5TOM ciiydae Kaxkaplid U3 YETBIPEX BaKyyM-
HBIX TOKOB C ycKopeHusmu (2.4.6) — (2.4.9)
TEYET MO0 CBOEH CTOPOHE YETHIPEXCTOPOHHEMN
neHTel MEOuyca, mpeBpariasch Jpyr B Apyra
B TOYKax Iepernda, HaXOAAIMXCS B PaKHAX
«3JIEKTPOHA» U (IIO3UTPOHAY.

Eme Gonee mpaBmibHO mojnarark, 4To Ta-

www.images.yandex.ru
Puc. 2.4.7. YetsipexrpaHHas
nenta Mébuyca

Kasi 4eThIpeXrpaHHasl JICHTa MHOTO pa3 IMepeKkpydeHa, T. €. 00pa3yeT KIyT C
KOHIIAMH, 3aKOJIBLIOBAHHBIMU B PaKUAX «YacCTUID U «aHTHYacTUl». IIpu stom
YeThIpe MEXPAaKUHHBIX CYOKOHM-AHMUCYOKOHMHbIX TOKA OKa3bIBAIOTCS Iepe-
IJIETEHHBIMH B YETBIPEX KUJIBHYIO CIIHpalb. DTO 03HAYAET TaKXKe, 4YTO Bce 3T 4
BaKyyMHBIX TOKa BCETZia B3aMMHO NEPICHINKYJSApHBI ApyT Apyry. [lostomy B
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paMKax JBYXKOHTYPHON MOJENU 00Iiee YCKOPEHHE COMMKEHUSI SIIEP «IIEeKTPO-
Ha» U «IO3UTPOHA» JOIDKHO OMPEAEISATHCS KaK KOPEHb KBAJPATHBIN U3 CYMMbI
KBaJIpaToB yckoperui (2.4.6) — (2.4.9):

- _ Z > z J2cir 2.4.10
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L€ YYTEHO, UTO 7, =75 .

1
I'papuk ¢pyskumm (2.4.10) mpencras-
ne” Ha puc. 2.4.8. Ilpu r >> r, ypaBHe-
Hue (2.4.10) cogurcs K BULY a(n) 0.5 _|
2
aler® =*EL2Q, 2.4.11)
r 0 |
10 0 1

0
COOTBETCTBYIOHII/Iﬁ CUJIE KYJOHOBCKOI'O

B3aUMO/JICHCTBUS.

IIpu cpaBuennnu (2.4.11) ¢ (2.4.5) 06-
Hapy>KUBaeM, 4TO JBYXKOJBIIEBOE «3JICK-
TPOHY - «IIO3UTPOHHOE» B3aUMOJCHCTBUE
Kak MUHUMYM B 2 pa3 MHTCHCHBHEE OJI-
HOKOJIBLIEBOTO TTpoIIecca.

T
Puc. 2.4.8. T'padux dyHkipu
(2.4.10)mpuc=r,=1

http://psytribe.ru/

Snpa «3MeKTpoHa» W ITO3UTPOHAY, COMIMKAsICh APYT C APYroM, Kak ObI Ha-
Kpy4YUBAIOTCS HA €AWHYI0 BHHTOBYIO JHHHUIO. J{JI TIOSICHEHUST JAHHOTO BBICKA-
3bIBAHUSA BOCIIOJIb3yeMcs crueayrouieil anamorued. IlycTe Ha IJIMHHBIA BUHT
HaKpyd4eHHI Ba mapa (puc. 2.4.9). Ecnu oque map Bpamars 1mo 4acoBoii cTped-
Ke, a BTOPOM — MPOTHB YacCOBOW CTPENKH, TO 3TH INApbl OYAyT CONMKATHCA.
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JlaHHas MOZEeNb COOTBETCTBYET OJHOKOJIBLEBON MOJENH «JIEKTPOH» - «IIO3U-
TPOHHOI'0» B3aUMOJIEICTBHUS, pACCMOTPEHHOM B 11. 2.4.1.1.

Q-

Puc. 2.4.9. ConmxeHne mapoB ¢ pa3IMYHbIM HAlPaBIeHUEM
BPAILEHUs OTHOCUTEJILHO HEMOJBHKHOTO BUHTA

Puc. 2.4.10. CommxeHue mapoB ¢ OJMHAKOBBIM HAIPABICHUEM BpAICHUS
MIPOTHB YaCOBOH CTPEJIKH, HO HAXOAALINXCS Ha BUHTAX C pa3-
JIMYHBIM HarpaBJIeHUEM Pe3bObl
JByxKombIieBoi Momenu Ooiee coorBercTByeT puc. 2.4.10, rae mokazaHO
COMVKeHHE [IapoB C ONMHAKOBBIM HANPABJICHHEM BPALICHHS HPOTHB YaCOBOM
CTPEJIKH, HO HAXOIAIIMXCS Ha MapajlIeNbHBIX BUHTAX C Pa3JIMYHbIM Halpasiie-
HUEM pPe3bOBbI.

Kax yoice ommeuanocoy ¢ pamxax ¢usuxu XIX u XX eexos snemenmaphuie
uacmuybl He MO2ym 001a0ams NPOCMPAHCMEEHHO PACNPEOeNeHHbIM 3aPAOOM.
C mouku 3penusi K1AcCUHECKOU INeKMPOOUHAMUKY, eClu Obl 3apAdCeHHbll
9/IeKMPOH 001a0A XOMb KAKUM-HUOYOb NPOCHPAHCIMBEHHBIM PASMEPOM, MO OH
He uMmen Obl WAHCA HA GbIJICUBAHUE, M. K. €20 OOHOUMEHHO 3apsdICeHHble YaCmU
HeMUHyemo pasznemenucs Ovl 8 pasHvle CMOPOHbL NOO OelicmeueM KOJIOCCANbHOU
anekmpocmamuieckoll cunvl. Ilosmomy 6 HbiHe NPUHAMBIX MeOPUAX demMeH-
MapHblil 3apsao HApAOy ¢ MACCOU NOKOsSL U CNUHOM A6/IAeMCs C80e20 pood 6HYM-
PEeHHel XapaKxmepucmukoli MamepuaibHoll «MOYKUY.

IIpeocmagaenuss 06 OmMcymcmeuy pasmepos y d1eMeHmapHbiX 4acmuy npo-
musopeuam 00bIOeHHOMY 30PABOMY CMBICTY, U NPUBOOAM K JIOSUYECKUM Napa-
odokcam. [ns npumepa bl4UCIUM NOTHYIO IHEP2UIO DNEKMPOCMAMULEcK020 Nos
anexmpona W,, paduyc komopozo npumem pagrvim a [12]:
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Ouesuono, umo npu a — 0 dannas sHepeusi cCmpemumcs Kk OeCKOHeuHoCmu.

Ymobul yiimu om nodobHozo pooa pacxooumocmell, KEaHmosas Qusuxa
onupaemcsi Ha KamOpogoyHblie MeopuU, Mamemamuieckuil annapam Komopbix
donyckaem npoyeoypy NepeHOPMUpoeKu. B criyuae 21ekmpoouHamuky eOuHuy-
HO20 MOUYEYH020 3apada 4acmov 3pdexma nepeHoOpMUposKU 3aKio4aemcs 8
yueme mak HA3bl8AeMOU ROIApU3ayuU Qusuieckozo saxyyma. dmom spgexm,
KaK nojnazaem K8anmogast (Pu3UKa, CESI3aH ¢ meM, YUMo GUPIYATIbHbLE DIIeKMPOH-
NO3UMPOHHbBLE RAPbL, NOCHOSHHO POICOAIOMCS U3 GAKYYMA U MYM Jdice UcHe3a-
10m 6 HeM, HO 3a C80e KOPOMKOe 8PeMsl CYWeCmBO8AHUs. OHU YCNe8aon Copu-
EHMUPOBAMbCA  MAKUM 00paA30oM, Ymobvl ocrabums 8030elicmsue «201020»
moyeyHozo 3apada. [losmomy 6 pamxax keanmogou snexmpoounamuxu (K3/)
«KOHCMAHMA» SNIEKMPOMASHUMHO20 83AUMOOEICEUS

a, = é*/(4r) (2.4.12)

okazvieaemcst QhGexmusHol pyHxkyuet om paccmosnus uoa [26]:

2
Coff 4z
aeﬁr(l”): ar Zez—n’ (2413)

20e my — Macca INeKmpoHa.

Jlanuyo nOO20HOYHYIO NpOYedypy HA3BLIBAIOM NEPEHOPMUPOBKOU KOHCMAH-
Myl INEKMPOMAHUMHO20 83aumooeticmeus. OHa no38oisem KEaHmMo8ou diekK-
MpOOUHAMUKe VUM Om m. H. «YIbmpauoiemosot Kamacmpopuly.

Ioocmaenss 6 sakon Kyiona
2

- (2.4.14)

xn =
drgyr?

emecmo e*/An sgppexmusnyro gynxyuio (2.4.13), nonyuum

5 e (2.4.15)
weff 2 :
drer’(1- ¢ 5 In n )
6z°  4rm,
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Cpasnueas (2.4.10) ¢ (2.4.15), obuapysicusaem credyroujee coomeemcmeue
MeAHCOY NOOX0OOM KEAHMOBOU INEKMPOOUHAMUKY U 8b1600amu Ancuchbl

2

e o Jaer, (2.4.16)
4re,
u
1 1 2.4.17
- o —1 (24.17)
(- -1 )
67 4rm 1_r2

U3 coomeemcmeus (2.4.16) 6uoHo, umo poib «201020» 3apioda S1eKmMpoHa e
6 Ancuere gvinonHsem 6enuuURa

V141 ¢r, =577 10° em™/e, (2.4.18)

Xapaxkmepusyowjas «UHMeHCUBHOCMbY CYOKOHM - AHMUCYOKOHMHOU B0POHKU
(paxuu), okpyscaroueri 50po «INeKmponay ¢ paouycom re =~ 2,81-107° cu (cm.
puc. 2.3.4).

http://kovcheg.ucoz.ru/
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www.titchenko.ozersk.ru
«ONEKTPOH» U IMO3UTPOH» — «Xpambl CBeTa»

2.4.1.3. KpoBeHOCHasl cUCTeMA YeJI0BEKa

PaccMoTpeHHOE B TpenblaylleM IYHKTE IBYXKOJIBIIEBOE MOJIEIBHOE
IPEJCTaBICHUE O CYOKOHM-AHMUCYOKOHMHBIX OOMEHHBIX IIPOLEccax MEXTY
PaKHUsIMHU «4aCTHI U «aHTUYACTHULD YIUBHUTEIBHBIM 00pa3oM HallOMHUHAET Kpo-
BEHOCHYIO CUCTeMY uesioBeka (cM. puc. 2.4.11).

Aopra Nleroynas
aprepua

OcranbHble
Yactu tena  lonas seHa

http://homotomia.narod.ru/
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Cocyapi:
BEHE! M SRTERMK

Cepaue
[GEL-TS]

Ty
CLMRR YA ULESA
HMARDCTE)

http://www.critical.ru/ http://www.podrobnosti.ua/

Puc. 2.4.11. KpoBeHOCHasI cucteMa 4enoBeKa

KpoBeHocHas cucrema 4enoBeKa Tak K€ MMEET Ba KOJbIa — OONBIIOE H
Mmaiioe. I[lepBoe GOIbIIIOE KOJIBIIO HAYMHACTCS C UCTEUEHHs apTepHaibHON (aH-
TUCYOKOHTHOW) KpOBH M3 cepana. Jlanee aprepuanbHas KPOBb PacTEKaeTcs Mo
apTepusiM KO BCEM OpraHaM W 4yacTsaM Tena (cM. puc. 2.4.11), Hecs kuciopos u
MUTaTeNbHbIEe BenlecTBa. KIIeTKN OpraHoB Tella NCIOJIB3YIOT 3TH BEIIECTBA JUIs
CBOCH KHU3HEICATCIHLHOCTH U PAa3BUTHSA, U BBIICISAIOT YIVICKUCIBIA ra3 ¥ Bpel-
HBIE OTXOJIbl, KOTOPHIE BMECTE C BEHO3HOH (CYOKOHTHO) KPOBBIO BO3BPAIIAIOT-
csl IO BeHaM K cepAiy. HeyTomumoe cepare OTIpaBisieT BEHO3HYIO KPOBB IO
BTOPOMY MaJoMy KOHTYpy B Jerkue (cM. puc. 2.4.11), rme oHa ouyumaercs u
oboramaeTcst KHCIOPOIOM, T. €. BHOBB IIPEBPAIIACTCS B apTEPHATHHYIO KPOBB.

Ob6oramieHHas apTepraibHasi KPOBb BO3BpAIIaeTCsS B CepAle, 3aMbIKasi BTO-
poil Manblii KOHTYp. M3 cepalia oHa BHOBb PacTEKaeTCsl 110 BCEMY Ty, Hecs
KHCJIOPOJ ¥ IUTaTeIbHBIE BEIIECTBAa BCEM €TI0 OPTraHaM.
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«ITozuTpon» «JIEKTPOH»

http://massaging. http://qd.ifmo.ru/

Puc. 2.4.12. KpoBeHOCHBIE CHCTEMBI MYXUUHBI 1 XKEHITHHBI [ 58]

KpoBeHOoCHBIE CHCTEMBI MY>KUHHBI (3J€KTPOHA) M JKCHIIMHBI (IIO3UTPOHA)
(cM. puc. 2.4.12) MOTHOCTBIO HOBTOPSIOT KapTHHY OOMEHHBIX CYOKOHT - aHTH-
CYOKOHTHBIX HPOLIECCOB MEXKIY «JIEKTPOHOM» M «IIO3UTPOHOM». MHTEpecHO,
YTO KPOBb B apTEPUIX M BEHaxX Tak ke TeueT rno cnupain. Bee Cozman TBOPEL]
o exuHbIM [IpuHIMTIaM 1 AJropuT™MaMm.

«H Crazan DJIOT"HUM: Comeopum Adama (QTR) no Obpazy HALLIEMY, no
Iloooburo HALLIEMY » (Boimue, 1: 26).

CnoBo 07X (Amam - YemoBek) OyKBaNBbHO O3HA4UaeT ciemyromee: N —

uupKyIsius, ayx; 07 (1am) — KpoBb. TO €CTh YENOBEK — ITO IUPKYJISAIHUS LyXa
B KPOBH.



200 Anre6pa curHaTyp

Ha camom nene B Tekcte TOPHI OykBansHOo Hammcano: «Cozmamum DTN »

(1. e. 71- Anama). BykBa i1 ©MeeT YUCIIOBOE 3HAUCHHE 5, COOTBETCTBYIOIIEE IISTH
cumBosiaM Henpomsnocumoro Mmenn TBOPUA (HVHIG). IlsarepuuHocTh B
JTAHHOM CJIy4ae MO>KET O3HAYaTh:

[Ia1p kKOHEUHOCTEH UenoBeka: 2 pyku, 2 HOTH, TOJIOBA;

[IaTe ypoBHEH nymm: Hegeuwt, pyax, Hewema, Xas, exuoa;

[1aTe BHIOB KpOBH: 2 apTepPHAIBHBIX, 2 BEHO3HBIX, TNM(}a;

[14Th OCHOBHBIX TPYHII KPOBH IO pe3yc-(paKTopy;

[1aTh BHIOB YeltOBeKa (pac): YepHBIN, KPACHBIH, KEIThIN, OCIIbIN, eBPEil.

NhA W=

«Eepei» — amo uenogex, obradarowutl ocoboii ceazvio ¢ TBOPLIOM u mseoii k HEMY 6 ne 3a-
sucumocmu om yeema xkoxcu. Eepeu Bvigeoenvt TBOPLJOM u3 ecunemckozo pabcmesa u 3a 5mo oHu
ceazanvt ¢ HUM cmpawnoii kismeoii cayscums EI'O HUmenu. Cpedu espees pazmewan «apes pagy,
6blIU BpeMena, Koeoa espeticmeo NOKYNau 3a cepedpo, unu npuHumMani uz-3a 6oazuu 1w606. TOPA
3anpewaem ucciedosamsv podocnosnyio uenogexa. B Muwne ckazano: «Bpemsa uucmum cepedpoy,
Mo ecmb OMKPLIMO O 8cex. 3acayau 0myos noMo2aion, Ho He ONpeoesion.

http://www.nowa.cc/

BsaumoneiictBue



Anre6pa curHaTyp 201

http://www.crlc.pu.ru/share/hosse/

http://www.crlc.pu.ru/share/hosse/

Txans EcTecTBa



