OUIUKO-MATEMATUYECKHUE HAYKHA

MPUPOJA )KN3HEJAESTEJIBHOCTH BUPYCA B KOHUENIUSIX
COBPEMEHHOU ®U3UKHU
Cunopos E.II.

Cuoopos Eszenuii [lasnoguy - 3amecmumens Oupexmopa no Hay4Ho-mexHu4eckou pabome,
Hayuno-npouseoocmeennoe ooveounenue «Aepocmpoticepsucy, 2. [{z3epicunck

Aunnomayua: 6 cmamve paccmampugaemcs KoHyenyus 60aHogou meopuu supyca COVID-
19, évinonnen pacuem sHawenus OauHbvl 801HbL Oe bpoilis dis smoeo eupyca, pagnoe 867
HM, 4mo ¢ 00CMAamouHol 00.ell Y8epeHHOCU O0dem Ymeepitcoams 0 MeCHOU CEA3U
B0JIHOBBIX CBOUCME BUPYCA C €20 2eoMempuell U OMHeCcmu e20 HCU3HeOesAmeabHOCMb K
KOPRYCKYAAPHO-BOTHOBOMY Oyaauzmy omonos u uacmuy. Bwidsuearomces credyrowue
ymeepaxcoenus: eupyc, nonaodds 8 KPOBEHOCHYIO CUCmeMY uelogeKd, Noayudaem 3apso
2PasuIIeKMPOMACHUMHOU YHEPeUU, co30aem HymMpeHHee U HeulHee usuueckoe noie,
8030yoicO0aemcss INeKMPUYECKUM MOKOM SPUmMpoyuma u ocyujecmensen npoyecc
uIyYeHuss U NO2AIOWEHU  2PAGUINOHO8 U 9NeKMPOMAZHUMHBIX  (DOMOHOS8.
Hnepyuonnvimu umnynvcamu MHO20QOMOHHOU UOHUZAYUU HABOOUMCSA BEKMOPHOE
nepemewjerue supyca 6 mejio 3pumpoyumad, d 8 HageOeHHOU MoyKe meid 3pumpoyumd,
NO  3AKOHY  NAPHOCMU  00bEKmMoO8  63auUMOOetcmeuss  Qomonos,  B03HUKAEM
CMAaYUOHAPHLIL UCMOYHUK, KOMOpulll omeeuas 3axoHy «Topuadoy, ocywecmensem
CMPOUMenbCmeo anmoma upyca, moyHo no 20102pamme QomoaxKycmoonmuyeckozo
cnexmpa eewecmea. Tem camvim co3oaemcs eOuHoe MHO20CAOUHOE Qu3uyeckoe
obpazosanue seujecmaa 6 guoe Melenopmupyemo2o supycad.

Knroueevie cnoea: supyc COVID-19, eorna oOe bpotina, cmayuonapuvill UCmOYHUK,
gomonwl, uznyuenue, no2ioujerue, UHEPYUOHHAS CUA UMAYIbCA, SPABUIIEKIMPOMACHUNMHbLE
onepeuu, 3axon «Topradoy, eorocpamma, aKyCmMoMAasHUMOIIeKmpudyeckun s@gexm,
gomoakycmuueckuti cnekmp, mexHoi02us « IHeP2OHUBA», KPOBEHOCHA CUCHeMd, JleeKue,
niespa, cocyowl.

Kaoicowiii amom uenoseuecko2o mena cocmoum us s1eKmponnlx eubpayuii. Kasxcoas wacmuya
mena, Kaxscoblil Opean U KNemKa cooepicam 1eKMpOoHHYIO GUOPAYUOHHYIO CIIPYKITYPY, RUMAOWYI0
ux u noOdepAHcUBaAIOWYI0 UX 20Mmeocmas. Kozda mom unu uHoli opeaw, ma unu UHAs 4acmo meia
HAYUHAIOM UCNBIMbIBATNb HEXBAMKY CUI Ol (PUSUYECKO20 CYUecmEo8anus, SHAUUmM Mol cucmeme
opeanuzMa NONpoCmYy He Xeamaem 31eKmpoHHOU sHepeuu. TIpuuunoi momy modxcem 0vims mpasma,
3abone6anue, Uy Kakue-HubyOb 6HeuiHue haxkmopbol.

Doeap Keiicu

Bce, uto cozmaercs u O6bUIO CO3[JaHO YETOBEKOM, a TAKXKe MOSBISIETCS B OCA3a€MOM H
HEOCA3a€EMOM MM MHPE MPHUPOJBI, alpHOPH, CYIIECTBYET B CTPYKTYpe MHPO3LaHUS
Bcenennoii, mo3ToMy He SBISETCS M300pETEHHEM YeJIOBEYEeCKOTro pasyma. Bmupyc, Kak u
mro0as MPUPOAHAs CYIIHOCTh, CTPYKTYPHO OTBEYAaeT, MO  OINpPEIeNIeHHI0, COBPEMEHHOU
(U3MKK, KaK 3HEprus-mMacca, KOTOpas POXIAIOTCS W CYLIECTBYIOT B BHJE 3apsHKEHHBIX
TPUEIMHCTBOM T'PaBHAJIEKTPOMArHUTHBIX IOJIEH 3€peH-NOTEHNUAIOB. JTH 00pa3oBaHUs
CYLIECTBYIOT B BUJE CTAllMOHAPHBIX WM BUXPEBBIX MCTOYHHMKOB ABIKEHHA. OIUHOYHBIE
CTallMOHApDHBIE HMCTOYHMKHM MOTYT HAaXOJHWThCI B COCTOSHHM TIOKOsi  (oOmanmas
MOTEHIMAJIbHBIM TPUEAMHCTBOM SHEPTHid) MM, 1OJ] BO3AEHCTBHEM BHENIHErO ITOTEHIIHANA
OJHOW W3 DHEpruil, MepexoJuTbh B COCTOSHHE JUHAMUYECKOTO LEHTPAIbHOIO BpallCHUs
OTHOCHUTCJIBPHO OCH. 3epHa-HOTeHHI/IaHBI OAWHOYHBIX CTalMOHAPHBIX MCTOYHHUKOB CO34AaI0T
JUHAMUYECKH CTaOWIbHOE TIIONIe-IIPOCTPAHCTBO BOKPYI HETO, pPAaclIpOoCTPaHSSICh CO
CKOpPOCTBIO  CBE€Ta. BI/IXpeBBIe HUCTOYHUKHW HABOJAAT BUXPEBOEC OCEBOC BpalICHUEC,
oTBeHamomiee 3akoHy «TOpHamo» WIM CHHPaTbHO-OCEBOE BpalleHWE II0TOKa KPOBH.
ITepBuunoOli cyOcTaHIMell Bcero cymiero sBisiercs dHeprus. OHa BBIpakaeT IMEPEXOITHOE
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COCTOSIHHE MaTepuH M, OJHOBPEMEHHO, MepY (POPMBI M CHITy €€ ABHKEHHsI U U3MCHEHHUS, a
Macchl B IPUPOJIE HE CYILIECTBYET , - OHA JIUIIb CBOWCTBO CTPYKTYpBI KJIacTepa MaTEpUU.
Mexnay sHeprueil U Maccoil MOCTaBIEH 3HAK PABEHCTBA, OHU MOTYT NEPEXOJUTH APYT B
Jpyra B Tpoliecce KBaHTOBaHMs Marepuu. Ilo ompeneneHuro KBaHT 3HEPTUHU 3TO KycOYeK
MaTepuy, o0JaaloIii ONpeaeIeHHoi (OopMOil NBMXKEHUS W HEKUM CyOCTpaToM B BHE
3epeH-moreHmanoB. Crenyronias GopMa ypoBHS YIUIOTHEHHS MaTEepHUU SBIAETCS (POTOH —
3T0, opMa OpraHu3anuy OOBEIUHEHN KBAHTOB B TOT MM WHOM BH[ 3JCKTPOMAarHUTHOH 1
rpaBUTannoHHON »SHepruu. C menpl0 MHpo3maHUs CTPYKTypbl Bceemennoit [Ipupona
paboTaer ¢ 31eMeHTapHBIMH (POTOHAMH. Bce XMMMYecKre peakiii B OCHOBHOM IPOTEKAIOT
B PEe3ynbTaTe W3IyYCHHS MU IIOIJIONMICHUS 3JIEMCHTapHBIX ()OTOHOB WIIM WX HEOONBIION
cyMMbl.  CyMMBI (OTOHOB 3aIlyCKarOT BCE OHMOJOTHYECKHE pEAaKINH BIUIOTH [0
roiorpauueckoii KapTUHBI MOP(OJIOTHH J>KUBBIX OPraHW3MOB, JSHEPruel HHEPIHUH
OTBETHBIX HMITYJIbCOB HM3JIyYCHHS W IOMJIOUICHUS (POTOHOB DIIEKTPOHAMH aTOMOB WM
Mojekyn. IloaTomMy paccMOTpeHHe HCTOPHH POXICHHMS M OKU3HEAEATENBHOCTUH BCEX
OpPTraHM3MOB, B TOM 4YHCJIE W BHpYCa, HEOOXOAMMO OCYIIECTBIATh Ha 0a3e Hay4YHBIX
UCCIEJIOBaHUH ¥  INPEIIIOCHUIOK COBPEMEHHOH  (pu3nvecKkol TEOpUH MHUKPOMHUpA
MO3BOJISIIOILCH PAcCUMTHIBATH IMApaMeTPhl BCEX IPOIECCOB I'€HEpUpyeMbIX (oToHamMU,
3JIEKTPOHAMH, aTOMaMH, ATOMHBIMHU AapamMu " MOJIEKYJIAMH CHJIaMH
TPaBUAIEKTPOMATHUTHBIX SHEPTHH.

I'masaMu coBpeMeHHOH (U3MKH Yepe3 «KMUKPOCKOID», KOTOPBIH OTKPBIBAET BO3MOKHOCTD
W3Y4IUTh W TOHATH CTPYKTYPY M 3HEPTeTHYECKYIO CYIIHOCTh BHpYCa, PACCMOTPHM €T0
KU3HEACATEIHPHOCTh B OPraHU3Me YeJIOBEKA.

Bupyc, kak u npyrue Ouonormueckue OOBEKTBI, XapaKTepU3yeTcs HE TOJBKO
CHCTEMHBIMH OHOJIOTHYECKUMH CBOﬁCTBaMH, HO U YUCTO (bI/ISI/I‘IeCKI/IMI/I. K KOTOPBIM MOKHO
OTHCCTU: CKOPOCTb ABWIXCHHUA, OJSHCPIUIO-MACCy, KHUHCTUYECKYI0O U MNOTCHUHAJIBbHYIO
SHEpIUIo, a TaKkXke NOTeHIMaN 3apsja aJIeKTpudeckoro Toka. IIpm 3ToM BHpyC Kak
(u3ngeckuif 0OBEKT OJHOBPEMEHHO 00J1alaeT KaK KOPIYCKYJISPHBIMH, TaK U BOJIHOBBIMHU
cBoiicTBaMH. OT0 (u3zndeckoe oOpa3oBaHHE D3JEMEHTOB MHKPO M MaKpOMHpa HMeEeT
OJTHOPOJIHYIO CYIIHOCTb M OTJINYACTCS TOJBKO CTENEHBIO YIUIOTHEHUS M CKOPOCTBIO
JIBIDKEHUS YacTHIl, MPEACTABILIsI COOOH €MHYI0 MHOTOCIIOWHYIO PaBHOBECHYIO CTPYKTYPY
KJacTepa SHEPIWH -MacChl U3 KBAaHTOB, ()OTOHOB, DJIEKTPOHOB, SIAEP aTOMOB, ATOMOB M
MOJIEKyJl. B MaTepuanbHOCTH SJIEKTpOHa YK€ J1aBHO HUKTO HE COMHEBACTCS, MO3TOMY
HEOOXO0MMO TpHU3HATh MaTepuagbHOCTh KBaHTa M (oToHa. Vcmonmb3ys BOJHOBBIE
CBOHCTBA BHpYCa, MOKHO paccMaTpHBaTh MOJEIH Hepenaud nHpopManuu U ITUQpakIuu
BOJIHOBOHM 3HEPrMU-MacChl Ha NPYrux (U3MYECKHX OOBEKTaxX, B TOM YHCJIE Ha dJIeMEeHTax
JKUBOH KieTku. EcTe OCHOBaHuE IpearoJararb, 4TO IEHETUYECKUH anmapaTr BbICIIUX
ouocucrem (JJHK u PHK), k KOTOPBIM MOXHO OTHECTH BHPYCHI, 00JIaIal0T CIIOCOOHOCTHIO
OBITh HEJOKAJbHBIM. OTO IO3BOJIIET KJIIETKaM, TKaHAM W OpraHu3My HaxOJIWUTLCI B
CBEPXKOTEPEHTHOM COCTOSIHUH. DTH (PU3NIECKHE CBOHCTBA BUPYCa MO3BOJISIOT YTBEPK/AATh,
qTO MI/IKpOO6’BeKT HaXOJUTCA HE TOJBKO BHYTPHU JKUBOM KJICTKH, HO H, Ha 3aJJaHHOM
SHEPreTUYECKOl CTPYKTYpOil CUCTEMBI, PACCTOSIHUU OT HEE, YTO JAO0KA3bIBAET BO3MOXKHOCTh
nepeMelleHne BUpyca B TEJIO KISTKHM TelernopTanuerd ero ¢axroma. JokazarenbcTBOM
BO3MOXKHOCTH ~ TEJICHIOPTAllMM TOCHYKWJIM HaydHble Ja0OpaTOpHBIE OSKCIEPUMEHTHI,
npoBerieHHble B Poccuiickoil AkagemMun Hayk W B ofHOW u3 Jjabopatopuit CIIA
CIEUAINCTOM B 00JlacTH KBaHTOBOW Owosormn Braagumupom I[lomoHmHBIM, a Takxke
naypeatoM HoGeneBckoii mpemMun mo ¢usuonornu u meaunuHe JliokoM MoHTaHbe U €ro
komwteramu u3 ®panuuu, Mranuum u I'epmanHuu. YdeHble OCYIIECTBHIM TENENOPTALUIO
tantoma JIHK B BomHyto cpeny. [IpomsBenem pacueT IIMHBI BOJHBI e bpoiins ans Bupyca
CJVID-19, uto0sI 0Ka3aTh €T0 KOPITyCKYISIPHO-BOJHOBYIO CYIIHOCTb.

IIpodeccopom «/lanpHEeBocTOUHOTO YHHUBEpCcHTETa», B. A KanTyp B crathe «K BoOmpocy
pa3pabOTKM BOJHOBOH TEOPHUH BHPYCOB» MPEACTABICHA TEOPHUSI ONpPEACICHUS CBOMCTB
BUpYCa, KOTOpasi IO3BOJIMIIA HAM, UCIOJb3Ys 2JEMEHThl KBAHTOBOM MEXAHUKHU, ONPENEIUTh
HEKOTOpBIE BOJIHOBBIE XapakTepucTuku Bupyca COVID-19. On npennoxun MeTOIUKY
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pacueTa JAIMHBI BOJIHBI e bpoils 1 BUPYyCOB, UMEIOLIUX pa3Mephl B MpejiesiaX 3HaueHUst
70...160 M m Ouope3oHaHcHyr dYactory, co 3HaueHusMu 400...500 TI'm. Ucnone3ys
Metoauky .M KonTyp MBI noacuuTanu JuiHy BoJHbI e bpoitnsa qng supyca COVID-19.
IIpu Macce kopoHoBHpyca m=8.5.102 Kr W CpeHEel CKOPOCTH MEpeMEIICHHs BUpYca
BHYTpH Kietku paBHoit 0.9.10° m/c (90 mwm/cex), mmmHa BoiHEI ne Bpoiins cocraBiser
BEIMUYMHY puMepHO 870 HM.

L B.COVID-19 =h/mv =6.626.10** / 0.085.107.0.9.10°=8.67.10 "M=867 um

W3 ¢usngeckoro onpenencHus Teopur A€ bpoiii ciiexyer, 9TO ecid AMHA BOIHEI JIe
Bpoiinsa muis maHHOM YacTUIIEI HAIPAMEp, MUHHUKIACTEpa BHpYca, OOJBIIE €r0  pa3Mmepa, TO
3TOT KyacTep (QYHKIMOHUPYET KaK BOJHA M MOXET HAXOJHUTHCS OZHOBPEMEHHO B IBYX
TOYKax M MPOU3BOANTH (DOTOHHYIO TEJIEMOPTAIMio cBoero (anroma. JInHeiHBIE pazMepsl
Bupyca COVID-19 3HauuTenbHO MEHBIIE PacueTHOM UIMHBI BOJHBI A€ bpoiuisa, uto ¢
JIOCTaTOYHOM [0Jie yBEpEeHHOCTH JaeT yTBEp)KIaTb O TECHON CBSI3U BOJHOBBIX CBOWCTB
BUpPyCa C €ro TeoMeTpuedl M OTHECTH €ro >KHU3HEAEATENIbHOCTh K KOPIYCKYJISPHO-
BOJIHOBOMY Ayal3My (OTOHOB M MHUKPO 4YacTull. V3 3TOTO yTBEp)KIEHHS CIIEAYET, YTO
Bupyc COVID-19 nmeeT BO3MOXXHOCTh NMPOHHKATh B KICTKY IBYMs IYTSAMH, WIH Kak
KOPITyCKYJa, UCIOJIB3YS AJS 3TOM LeNM I'paBUAJICKTPOMATrHUTHBIE CHJIOBBIE BO3ACHCTBHS
COCTABJIAIONINX 3HEPTUU-MACCHl KJIETKH W CBOUX 3JIEKTPOMArHUTHBIX ITOTEHIIMAJIOB, WA
yepe3 MapHyl0 (OTOHHYIO Tenenopranuio 3epeH-noteHimano @Pantoma PHK.
TenermopTanii MOXET OCYIIECTBIATHCS TOJBKO B  pe3yibTaTe BO3JACHCTBHSA Ha
craimoHapaeld ucrounnk (PHK Bupyca) BHemIHMM 3apsAnoM HMHIYKOWH ITyTEeM CO3JaHMS
9HEPreTUYECKUX YCIOBHH MHOTO(OTOHHON MOHHW3aIlMM B BOJHOM pacTBOpPE KPOBH, B
0o0beMe pa3MEpHOM IUIAHKH JUIMHBI BOJHBI J¢ bBpoiis aias JaHHOW OHMOJIOTHYECKOMH
cymHocTd. Iloatomy Bupycy, umess pasmep 870 HM, 4TOOBI NPOHUKHYTH B KIETKY,
uMeroIyr pasmep 7500 HM, He0OX0IUMO, OYKBaJIBHO, MPHICIHUTHCS K OCIKOBOIMITUIHON
obOomouke spurporura. Bupyc, BMecTe ¢ BIBIXaGMBIM BO3IYXOM, dYepe3 ajbBEOJbI
MPOHMKAET 4epe3 KamMUIApsl B IUIEBPAIBHYIO JKHAKOCTb. Y 370pPOBOTO YeJIOBEKa
eXeqHEeBHO (B TeueHHMH 24 uacoB) oOpasyercs u pesopOupyercs oxoino 10-15 nutpor
TUIeBpabHON KUAKOCTH, 19-20 Mi1 OOHOBISETCS M OCTAaeTCS B IUICBPaIbHOM ITOJIOCTH.
CHa0)XeHHe >KHIKOCTH HPOUCXOJUT B NapHETaTbHOM IUIEBpe KaNMJUIIPAaMH M3 COCYIOB
MEXpeOepHbIMH U IHadparMEHHBIMH apTepHAMH OOJIBIIOTO Kpyra KpOBOOOpAIICHHMS.
[IneBpanbHast )KUAKOCTh TPAHCIIOPTUPYETCS JIETOUHBIMH JTMM(DATHIECKUMH KanmuIipaMHu B
JradparMeHHyI0 4acThb JIETKOTO, TJe MOoJBepraeTcsl peabcopOLy cocyaaMu Majloro Kpyra
KpoBOOOpaIieHuss B BHCIEpPATbHOW IUIEBpe. 37ech BOJA BBICTYMAaeT B KadecTBe
CTPOUTENBHOIO MaTepuajia st o0pa3oBaHUs HEOOXOAMMBIX MJIsl KPOBM 4YacTHIl M
XUMHMYECKHX JleMeHToB. OHa pacIieuiseTcss HUMIUIO3HeH DSHEprHuH  BPAaIIArONIUXCS
KJIACTEPOB 3€PEH-TMOTEHIIMAIOB C 00pa30BaHUEM 30H (pacnaga-CHHTe3a) B aTOMAaxX, aTOMHBIX
Spax BIUIOTH J0 YaCTHIL, a 3aTeM CJIeIyeT ObICTPHIH Mpolecc peKOMOMHALINY C POKACHUEM
HOBBIX DJJIEMEHTOB, a TalKke BHEIPEHHE MOJEKYJ KHCiIopoja B rTemoriobunH. B
YEeJIOBEYECKOM OpTaHU3Me IPOTEKaHWe ATHX MPOIECCOB IIOKa HE H3Y4EeHO, HO YXKe
peanu3oBaHbl B ycTaHOBKe A.B. BauaeBa. MoXHO C JOCTaTO4HOW A0JIE€H YBEPEHHOCTH
YTBEPKIaTh, YTO JITKHE W MX IUIEBPA SBIIOTCS, Kak Obl, «(haOpHKoi» 10 pereHepanun u
MPOU3BOJCTBY KPOBH B OpraHu3Me uenoBeka. B kpoBu denoBexka Haxoautcs 78 — 82%
BOJIbI, BCE NMPe0Opa3oBaHus B BOAHBIX PAacTBOpax, BIUIOTh A0 POXKIECHHUS M MPOW3BOJICTBA
KPOBH 4YEJIOBEKAa MPOUCXOAUT BHYTPEHHMMHU CHJIAMHM M JHEPreTUUECKUMH MOTEHIUATIaMU
BOJIBI ITyTEM pacmaja ¥ CHHTE3a €€ COCTaBIIIONINX MHKPOdJIEeMEHTOB. Bona HaxomuTcs B
MOCTOSHHOM JBIKeHUH. Bo BceneHHol BoOOIIEe HE CYIIECTBYET CTATHYECKHX (GOPM
MaTEpUH, - BCE JIEMEHTbl MATEPUU IBUXKYTCSA C ONPEAEICHHONW 4acTOTOW. B KpoBEeHOCHOIT
CHCTEME YeJIOBeKa BOAHBIN PacTBOpP KPOBHU MPEACTABISET COOOM IMEKTPONHUT U MOCTOSTHHO
HaXOJIWTCSI B COCTOSHHUHM JABYX BHAOB JBIDKEHHS. BO Bcex KPOBEHOCHBIX COCYAax
BBITIOJHACTCS. BUXPEBOE BHHTOBOE CTPYIHHO-OCEBOE HANPABIEHHOE BpAIICHHE MOTOKA
kpoBH. (cM. cratbio Cugoposa E I1 «®Pusnueckas npupoja IBWKEHHS KPOBH Ha YPOBHSX
YIJIOTHEHHUS MaTepUH MUKPO U MakpoMHUpa»). DTO ABHKEHHE HaBoaWTCs cuiamu JlopeHa
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3a CYET MarHUTOTHIPOJMHAMHUUYECKOTo 3(dekra BOSHUKHOBEHHS 3JIEKTPUUYECKOTO IOJIST U
SMEKTPUUECKOr0 TOKAa B IMOTOKE 3JEKTPOIMTa (KPOBM) MEPECEKAIOLIEr0 CHUJIOBBIE JIMHUU
MarHuTHOro nois 3emsd. Bo Bcex KieTkax M APYI'HX 3aKpbITBIX €MKOCTHBIX O0beMax
BOJIHOTO pacTBOpa 4YeIOBEYECKOI'0 OpraHM3Ma, B TOM YHCIIEe U B OpraHHU3Me BHUpYca, BOJa
HaXOJIUTCSI B COCTOSIHMM BpAIIEHUs CTALMOHAPHOTO MCTOYHHMKA, AKTUBHUPOBAHHOIO
MOMEHTOM HMIYJbCa OPHEHTALMOHHOW MOJIIPH3ALMN MOJIEKY] M OTBEYAIOIEEe 3aKOHY
Topramo. OpueHTaIMOHHAs TONApH3anysi BO30YXKIAeT BpaIlCHWE KPOBH IIyTEM
OPHEHTAIlMH MOJIEKYJ, KOTOpbIE B BOAE MMEIOT COOCTBEHHBIH IHIIOIBbHBIN MOMEHT. Ilpm
BHECEHHH HX B DIIEKTPUYECKOE IOJIE, KOTOPOE BCErJa HAaBOAWTCS HIIM CYIIECTBYET BO
BHEITHEH cpeze (HampuMep, MOTOKE KPOBH) Ha JMIIOND ACHCTBYET BpalIaTeIbHBI MOMEHT
cmin. OIHOBPEMEHHO, COTJIACHO 3aKOHY TOpHAzIo, BpalIaloMMicA KIacTep MHIYKTUPYET
MEPEMEHHOE INEKTPOCTATUYECKOE MoJIe U, COOTBETCTBEHHO, dIEKTpHUecKuil Tok. M3 3tnx
Hay4YHBIX (PU3UUECKHX MPEACTaBICHUH MUPO3/IaHHUsI MaTEPUH MBI, C TIOJHOH yBEPEHHOCTHIO,
MOXEM YTBEp)KIaTh, YTO BHUPYC MOMajas, yXe TOJbKO JIUIIb, BO BHEKJIETOYHBIH MOTOK
pacTBOpa KpOBH, NPHOOpPETAaeT 3MEKTPUUECKYI0 3HEPruio, KOTOopas, IMOJ BO3JeicTBHEM
BHELIHUX HAINPaBJICHHBIX YHEPreTHYECKHX BO30YKICHUI MMEEeT BO3MOXKHOCTH IOPOJHUTH
BCIO TPHATy «CIIIUX-HEHUTPATU30BAHHBIX» M BCErJa B3aUMOCBA3aHHBIX MOHOIOJIEH —
TPaBUTALIMOHHBIN, SJIEKTPUYECKUN 1 MATHUTHBII.

Korzaa Bupyc nonagaer B BOZHBIN pacTBOpP KPOBH, KOTOPBIH 001a1aeT SHEPTETUIECKUMHU
MOTEHIMAJaMi TPaBUAJICKTPOMArHUTHBIX TIOJIEH, OH ITOJBEpraeTcs BO30YKICHHIO CBOMX
«CIIMUX-MOTEHIUABHBIX» JHEPreTHYECKUX IMOJIEH M B €ro CTPYKType HAaBOAUTCS
3HA4YEHHUA COOCTBEHHBIX IEKTPUUECKHUX MOTCHIMAIOB TpUaabl SHEPTUi, KOTOPbIE HABOIST
BUXPEBOE paJMalIbHO-OCEBOE BpAIIEHHE BCEX INIEMEHTOB YHEPTHU-MACCHl BHpyca. Takum
00pa3oM B30y KIaeTcsl ero )KU3HEHHAast CHIa U SHEeprusl ABWKeHHs. Heo0XoauMo yvecTb,
YTO BCE NEHUCTBHS IMPOHMCXOMAAT CO CKOPOCTSAMHU OJNHM3KHMMH K CBETOBOM, IIO3TOMY HaMm
MPAaKTUYECKH TPYIHO OCO3HATh X YMOM U orleHuTh B cucteMe CH. Tak xak Bupyc COVID-
19 umeeT KOPIYCKYJISPHO-BOJIHOBYIO CTPYKTYpPY €My MpPHUCYIIM BOJHOBBIE CBOWMCTBA
mudpakuuu 1 nHTepdepenimu. Kax oTmeuanoch paHee, cyMMa ()OTOHOB 3aIlyCKalOT BCE
O6uonorndeckue peaknuu. OTBeyass 3HEPreTHUYECKOMY MOTEHIMATY BO30Yy>KACHHS
OKpYXalOIIeH Cpeabl W  HCIOJIb3Yys CBOWCTBO IMMPAKIMM M HHTEp(PEpeHIUH, CyMMa
(oTOHOB BHpyca TOA BO3ICHCTBHEM UMIIyJbca D3JIEKTPUYECKOro MO, B BHUIE
HANpaBJIEHHOTO 3apsja d3JEKTPUYECKOr0 TOKa, KOTOPBI HABOIUTCA B pPE3yNbTaTe
MarHMTOJMHAMHUYECKOro 3¢ QeKra CTPYHHO-OCEBOr0 HMMIUIO3MOHHOTO BpAIICHHS IOTOKA
KPOBH, HM3JIy4aeTCsl C DIJICKTPOHOB COOCTBEHHOW CTPYKTYpbl BHpYCa, B TOM 4YHCIE H
anexktpoHoB PHK, B coOcTBeHBIE KiacTephl puTponuTa. B pasMepe  IIMHBI BOJIHBI J€
bpoitns sTa cymma (OTOHOB HaxoIsT SHepreTHYeckuii O0OBEKT, 3aps] KOTOpPOTro
pacrioyiaraeT 3Hadue€HHEM IOTEHI[Hala 3JIEKTPUYECKOTO TOKA, MO3BOJIIOIIETO IOTJIOTHUTH
(hOTOHBI M U3ITYUUTH CIIEAYIOLIYI0 CYMMY (DOTOHOB B HAIlPaBJICHUH BUpPYyCa. DPUTPOLIUT, KaK
U BHPYC 00J1a1aeT CIOCOOHOCTHIO CBOMMH AJIEKTPOHAMH, NPH BHEIIHEM SHEPreTHYeCKOM
BO30YXICHUH, W3Iy4aTh M Torigomarbk (GoToHB. B mepByro ouepenp, aKTHBHU3UPYIOTCS
rpaBUTAlMOHHBIE (POTOHBI (KBAaHTHI I'PAaBUTAIIMOHHOTO IOJISl, TPABUTOHBI), TIOTOM KBAHTEHI
JJIEKTPOMArHUTHOTO TIOJII W TJIIOOHBI, BBI3BIBAIOLIME JIEHCTBHE (OHOHOB (KBaHTOB
KoJIe0aTeNbHOTO JIBIDKEHHSI aTOMOB KpUCTaia). Bupyc, NpOM3BOJIBHO IBIDKYIIUICS B
IUIa3Me KpPOBH CPEIM OSPUTPOLUTOB, OOJAIalOMMX CBOMCTBOM TIpaBUTalMU (0OBEKT,
CIIOCOOHBIN M3JIydaTh TI'paBHTAllMOHHBIE (OTOHBI), UMEET CIIOCOOHOCTH IMOTJIONIATH 3TH
pe3oHaHCHbIE ()OTOHBI W TONyYaTh WMIYJIbC ABIDKCHHWS B HAIPABICHHH K JPHTPOIUTY.
Ilenmouyka TakWX TOTJOIMIEHNWH NPHBOAWT K MaJCHUIO BUpPyca Ha TEJNO JPHUTPOLHUTA, a
JabHEHIee pa3BUTHE CHIIBI HMITyJIbCa IPOTAIKHBAET €ro uepe3 MeMOpaHy B Telo
IPUTPOINTA, K TOYKE HABEIEHHS CTAIMOHAPHOTO HCTOYHHMKA. B 3TOM TOUKe KIETKH
HauyMHaeTcsl peannsauus tenenoprauuu B Hadane PHK, a B nanpHeiiiem u Bcero Bupyca.
Tak Kak 2J€KTPOH UMEET HEOCIIOPUMYIO MAcCy M 3apsifl, TO OH MOXKET COCTaBUTb CYIIHOCTh
kBaHTa U (oToHa, (GOpMHPYS HX M3 cOOCTBEHHOro Tena. Takum oOpa3oM BO30OyKmaeTcs
CTAllMOHAPHBIH HWCTOYHMK, OOJIQNAIOIIUI TOTCHINAIbHBIMA JHEPIHSAMH TPHEAMHCTBA
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MOJICH, BBIPAXKCHHBIX B 3€PHAX-MOTCHIMANAX, (OECCTPYKTYPHBIX KBAaHTaX) M BTOPHYHBIMU
CTPYKTYPHBIMH (POTOHAMH, KOTOpBIC IIOCIEIOBATEIbHO H3JIY4alOTCS W IOTJIOIIAIOTCS
CTalMOHAPHBIM MCTOYHMKOM W JHEpruei-maccoll BHpyca. DTH NPOLECCH BO30YKAAIOTCS
MHEPLUMOHHON CHJIOH COXpaHEHHMs HMIIyJlbca CIOCOOHOH TpaHchOpMHpOBaTh H
KOHJICHCHPOBAaTh TPaBUAJICKTPOMArHUTHbIE IIOTEHIMANBl TI0JIEH B O3THUX OOBEKTax.
O0bpeMHasg CTPYKTypa CTAallMOHAPHBIX HCTOYHWKOB MEPBHYHON (a3el  popMupyeTCs
BHYTPCHHHM ¥ BHEHIHMM (DU3WYECKUM IOJIEM C MAacCOd AJIS TPABHTAI[MOHHOTO MOJSA |
SJEKTPUYECKUAM 3apAaOM UL AJIEKTPOMArHUTHOTO TIONS, a BHEIIHEEe II0JIe CO3MaeTCs
TUHAMUYECKAM TIOTOKOM, H3IIy4aeMbIX BOJHOH 3€peH-TPAaBUIOTCHIMATIOB BCEX €ro
aTOMHBIX sipep. OXHOBPEMEHHO OPHEHTAIIMOHHAS TIOJBIPH3AIMS TUTOIBHON CTPYKTYPHI
KJlacTepa IMPHUBOAWUT €r0 BO BpamaTelIbHOE BHXPEBOE [BIKEHHE, KOTOPOS WHHUIUUPYET
UMITYJIbCHI 3apsi/ia MHAYKIMU SHEPTeTHYECKUX MOJIel BO B3aMMOJICHCTBYIOIINX CTPYKTYpax.
IIpn BO3#eHCTBMM 3THX 3apsOB Ha CHJIOBBIE IPOCTPAHCTBA BOKPYI CTAllMOHAPHBIX
MCTOYHMKOB, IOJEH sijep W OOOJOYKM M3 3JIEKTPOHOB, BO30YKHAIOTCS KoyieOaTeIbHbIC
MpOLIECCHl pacmaja CTapbIX M CHHTE3 HOBBIX sJIEp, aTOMOB M MOJIEKYJ B 3TOM, 3aMKHYTOM
KOHTPOJIMPYEMOM CHJIaMH OJHEpreTHYecKux mosed, oObeme. BoiHOBbIE KoneOaHuUs
NPOUCXOJAT, Kak B  IIEPBUYHBIX  BHYTPEHHHUX  MHKPOIIOJEH-KOHTYPOB-000JI04€eK
JJIEMEHTAPHBIX YacTHI, TaK W KJIacTepax MaKpoMupa. ITH KojJeOaHWs HABOIATCS
WHEPIMOHHON CWIION MMIIyJbca TOTJIOMICHUS W HM3JIy4eHUS (DOTOHOB IS TOIACPKAHUSL
PaBHOBECHOH CpemHEel SHEpruHM CHUCTEMBI, a Takke Ui BO30YXICHHSI MHOTO()OTOHHOM
HMOHM3aIH. MeXaHn4ecKas CYIIHOCTh KOJeOaHMA 3aKIF0UaeTCs B TOM, YTO TIPH pacraie
WIA CHHTE3¢ CTAllMOHAPHBIX HMCTOYHUKOB IIPOUCXOAUT MOMCHTAIIFHOE CIyBaHUE WU
yBenmueHne 00beMOB COOCTBEHHOTO (u3mueckoro momst B 10" pa3 Ha ypoBHE KBAaHTOBBIX
MHUKpPOYacTHILl. A TakKe Ha aTOMHO-MOJICKYJISIDHOM YPOBHE, HallpuMep, IpH Iepexoje u3
ra3oo0pa3sHOr0 B JKUAKOE COCTOSIHHE aTOM KHCIOpoJa B MOJIEKYJe BOJABI JOJDKCH
3HAYUTEJHHO YMEHBLIUTH CBOM 00bEM, 32 CYET IePeX0/ia ANEKTPOHA HA HU3IINH YPOBEHb.

B pesynbrare crpouTenbcTBa (haHTOMA HA OCH CTAIIMOHAPHOTO HCTOYHHUKA, B KOHEYHOM
UTOTe, CO3/aeTcs OTpaXCHHE KiacTepa aTOMHO-MOJICKYJISPHOTO BEIIECTBAa, OHO
OCYILIECTBIIICTCS TpUAJaMU BHXPEBBIX IIOJICH Pa3MTUYHOW CMECH 3€PCH-TIOTCHIIHAIOB W
HaXOIUTCSI B PAaBHOBECHH CO CBOWMH BHEIIHUMH MOJSMH W3 3THUX 3€PCH-NOTEHIIHAJTOB.
BonaHbIif pacTBOp IpUTPOLIUTOB 3a CUET PACIICIUICHHSI COOCTBEHHOTO BEMIECTBA PHUBOIUT K
€ro JEe3UHTErpaluy, BIUIOTh J0 dHEPruil W 3nemeHTapHbIX yactul. Eme B 1874 rony .
Kunn pazpabotan Teopuio Ae3MHTETPAHK BOJBI BIUIOTH O aTOMHBIX SIIEP YJIBTPa3ByKaMHU.
B cBoux paborax OH mHcAN: «38VKu, nopodcoaemvie SUOPUPYIOWUMU KAMEPMOHAMU,
PACRONOJICEHHBIMU MAK, YMOObI NPOU3E0OUMb IPUPHLIE AKKOPObL, PACCEUBAsL C80U MOHA
(cocmas), nponuxaiom Hauboiee OCHOBAMENbHO 80 6Ce BEUeCMBA, KOMOpble NONAOAIOM 8
obnacme ux amomuou 6Oombapouposxu. Ilo moemy MHeEHUIO, 36YK, NPABUILHO
onpeoenienubill, AGIAEMCA  HAPYUWEHUEM  AHAMOMUYECKO20 PABHOBECUs, NPOU3B0O0s
pasveduHeHue  HACMOAWUX  AHAMOMUYECKUX  Yacmuy, npuudem  cybcmaunyus,
0CB8000COEHHAST MAKUM 00PA30M, KOHEYHO, OO0AHCHA NPUHAONEHCAMb K U3BECHHOMY
pooy agupnoco moka.» E. Il. Bnasamckas 6 ceoeii knuce «Taiinas OoKmpunay,
ommeuana, umo cekpem mexnonoeuu J. Kunu exmouan «yseruuenue sHepeuuy u
npunodiceHue «OUHACpepuueckouy 3Hepeuu 8 Mexauuxe. 38YK CAYICUL NePEUUHBIM
umnynbcom scusnu.... C TOUKU 3pSHUS] COBPEMEHHBIX (PU3NYCCKUX KOHICTIIHA TPHINHA
paciieruieHns BellecTBa — BpalleHHe KJlacTepa BEUIecTBa B pe3yJbTaTe BHXPEBOH
MOJISIPU3AUK — CIIMHOBOW OPHEHTAallMd MaKpPOHOCHTENsI MacChl WJIM MHKPOBpAIEHHE
runep3BykoM. [lociie qe3uHTerpaluu SHEPruu-Macchl BOJBI, ClieyeT OBICTPBIH polecc
PEKOMOMHAIMH-OCAXKICHUSI B MAacCOBO#l SIEpHOW TMJa3Me C pOXKICHHEM HOBBIX
anemMeHTOB. A.B BauaeB co3gam TexHOIOTHIO «DHEPTOHHBAY», NMPOM3BOJCTBA JTIOOBIX
XUMHYECKHX DJIEMEHTOB M3 BOJBI. UYenoBeueckuid OpraHu3M, BHYTPEHHUMH
NPUPOJHBIMH CHJIAMH OCYIIECTBISET JTH MPOLECCH, 0e3 NPUMEHEHHS CIIOXKHBIX
TeXHOTeHHBIX ycTpoiicTs @.B Bauaesa.

[ ° ] CoepemenHbie nHHOBaUuM Ne 2(36) 2020



BrlpaboTka BOJOI HOBBIX PEKOMOMHHUPOBAHHBIX JJIEMEHTOB JIOCTHTAETCSl TaKXkKe
HaJlMYMeM Y BOABI YHUKAIBHBIX (U3MKO-XMMHUYECKHUX CBOMCTB, TaKMX KaK BBICOKas
MEKMOJIEKYJISIpHAsl paclio3HaBaeMOCTh (M30MpaTesIbHOE CBSI3bIBAHME MEXy CO00H MOJIeKy
HEKOBAJICHTHBIMU  B3aUMOJICHCTBUSAMU), YINOPSJOYMBAHME U MHPUOOpPETEHHE CBOICTB
KpHCTaja B KJIETKe, a TAK)Ke BO3SHUKHOBEHHE B BOAE KOPOTKOKHUBYIIUX HAIMOJIEKYIISPHBIX
oOpazoBanmii  (KJIacTepoB) H30MOP(HOI MEMOYKH TEeTPa’3JpoB B KBapie, Omaromaps
KOTOPBIM BOJIa MOKET IIPHOOPETATh ANHAMUYECKYIO OITUYECKYIO aKTHBHOCTb.

B Mupoznanun BceeneHHOM OeMCTBYET 3aKOH MNApHOCTM M MPOTUBOIOJIOKHOCTH,
UCKIIIOYAOIIMX JApPYyT Jpyra B3auMOJEHCTBUM, OCHOBaHHBIH Ha 3aKOHE COXPAHEHUS
pPaBHOBECHSI MHEPLUOHHOM CHIBI HMMITYJBCOB HM3IYYEHHs M TMOTJOMEHHS (OTOHOB H
PaBHOBECHOCTH JHTPONHUHU. BakHO NMOHMMATh, YTO OKPY)KAIOMIMKA HAC MHP COCTOUT W3
(hOTOHOB, TUIOTHOCTH KOTOPBIX BHINIE, YeM IUIOTHOCTh BO3AyXa. Hapsany c
JIe3UHTErpalieil BElIeCTB, 3BYK OJHOBPEMEHHO, OCYLIECTBIISIET PEKOMOWHAIMIO H
CTPOUTENBCTBO HOBBIX. B  pesynbprate B3auMojeHcTBUS (OTOHOB (aKyCTHYECKHX U
ONTHYECKUX (POHOHOB) € pPa3IMYHBIMU BO30YXKAECHHSIMH CpEIbl HABOAWTCS JIBI)KCHHE
aKyCTHYECKOH BOJHBI M BO3HMKAET aKyCTOMAarHUTODJEKTpHYEeCKUil 3(QQeKT, To ecTh
UHAYKIMS nekTpoasikymieit cunel (3C) mox neifictBueM ynbTpa3BYKOBOH BosHBL [Ipu
pEe30HaHCE BOJHOBBIX OOpa3OBaHHMU C BOJOM BO3HHKaeT mpeoOpaszoBaHme sHeprium DBM
(37eKTpOMarHUTHBIE BOJIHBI) B 3BYK M HAoOOpOT, a TaKXKe B3aHMMHAas MOMYJISIHSA.
PoxxneHHble TakuM 00pa3oM B BOJHOBOW CTPYKType BHpYCa BOJHOBBIE OOpa3oOBaHUS, Y
OBM - ¢GOTOHBI, y 3BYKOBBIX BOJIH — MEXaHWYECKHE BUXPOHBI M ONTHYECKUE (DOHOHBI
(kBaHT KoOJICOATETHPHOTO [IBIKCHHS) NPU IIPOXOXKICHHM BOJHOTO pPAcTBOpa KPOBHU
SPUTPOLIUTOB, CO3MAIOT CBOM BOJHOBOJBI B SHEPreTHUECKOM TOUKE Cpeabl (MOJIeKyle
BOZ[I)I), KOTOpas BKIOYWJIACh B HUCTOPHUIO MOTJIOMICHHUA W H3JIYUYCHUS CYMMBI (I)OTOHOB
BUpYcCa IPH €ro AIEKTPHYECKOM BO30YKACHHH. B0JIb BOJHOBOIOB 110 CIIUPAISM U3 3epEH-
MOTEHIIMATIOB (RJIEKTPOMOTEHIIMAIIOB M TPaBUIOTEHIIMATIOB) BO3HUKAIOT BHUXPEBBIE TOKH,
KOTOpbIe (DOPMHUPYIOT DHEPTETHUSCKUE IMOJISI YCTONYMBOTO HAXOXKIACHUS MECTa POXKICHHS
SHEepPTrUu-Maccsl Bupyca. OZHOBPEMEHHO, 3ByKOBOIl BOJTHOI IIEPEeHOCHUTCS 00IIIee COCTOSHUE
TEJNENOPTUPYEMOTO BUpyca — INIOTHOCTh, TEMIIEpaTypa, HAMarHU4EHHOCTb U apyrue. Ilpu
S5TOM  BO3HHMKAeT MPOCTPAHCTBEHHAs  MOJYJSIMA  ONTHYECKUX  CBOMCTB  BOJEL,
00yCIIOBIIEHHAsT YIPYro-ONTHYECKUM, WIH (poToynpyruM 3¢h¢eKToM, ONpeNersionM ee
JMHAMHYECKYIO M ONTHYECKYI0 aKTHMBHOCTh. Ha ocHOBaHmuM akycroontnieckux 3¢pdexron
OCYIIECTBIISIETCS, BU3yanu3anus (POTOAKyCTHYECKOTO CIIEKTpa BeIlecTBa BUpyca H
mudpakuuei cBeToBOro (paHToMa BOJHBEI BUpYyca Ha yJIbTPa3BYKe MEPEHOC €T0 B SHEPTHIO-
MaccCy TeJIeNopTaHTa C LEJbI0 pealn3alii CTPOUTENILCTBA IOJIOrPAMMBI BHpYCa.

Ha naHHOM »Tame HAauMHAETCS CTPOCHUE BOJHBIM DPACTBOPOM KPOBHU 3PUTPOLUTA
3JIeMEHTOB (haHTOMa BHpYCa, a UMEHHO, - aTOMOB U Jep BEILECTBA, )KUBOI'O POCTA KIETKU
Bupyca-¢pantoma u nenoukn PHK, xoTopas ocymiecTBisfeT KOHTPOJb NPaBHIBHOCTH
rojorpaguueckoro Bocrnpon3BoacTBa. HaBoxutes goTo akyctuueckuit rojorpadudeckuit
CIEKTp BEIIEeCTBA — MTOJHBIN aHAJIOT CHEKTpa MepeHocuMoro oopazoBanusd. B mamprelem,
JUIl KaXJOro 3JIEMEHTa TrOJOTPaMMbl HABOAMUTCS TOUYEYHBIM CTAllMOHAPHBIM HCTOYHUK,
KOTOPBII MNpPHUBOAMTCA B BUXPEBOE OCEBOE paauallbHOE BpALIEHUE U HAYMHAET
peoOpa3oBEIBATECS B OJHOPOJHYI0 MHOTOCIOWHYIO CYIIHOCTh M3 DJIEMEHTOB MHUKPO M
Makpomupa Mo 3akoHy «TopHano». OCMBICIUTD TIPUPOAY (HU3MYECKOTO POXKICHUS
OKpY’KaIOIIEro MHpa MOMOTJIO YYeHbIM-(U3HKaM HeJlaBHee OTKpbITHE 3akoHa «TopHamo».
OTKpBHIT TIaBHBIA BOIIPOC (GyHIAMEHTATBFHON (DU3WKH, - MPEBATUPOBAHNE TPABUTAIIMOHHBIX
B3aUMOJICHCTBUN HaJ 3JEKTPOMArHUTHHIMU. Kak 3TO HM CTpaHHO, HO MPUPOJA co3/alia B
KHBBIX OpTaHM3Max CHCTEMY KpOBOOOpAIIeHHS, OCHOBAHHYIO Ha CBEPXTEKydYeM IEpeHOCE
MAacchl KPOBH KOHYCHBIM (BOTHYTBHIM) BpaIlleHHEM TP CYXEHHH CTPYH Ha OJTHOW YETBEPTH
€€ JJIMHBI BOJIHBI, KOTOPO€ HWHHIHUHUPYETCA U TIMOAACPKMUBACTCA CUIIAaMU HopeHua B
MarHuTHOM moje 3emiu. To ecTh ABMKEHHE HUMHTHPYIOIIEEC IBIKCHHE aTOMOB BIOJb
MNOTEHIMAJI0B TPAaBUTALlMOHHOTO BOJHOBOAA — MMIUIO3UU. KpOBEHOCHBIE COCYABI
YEJOBEYECKOT0 OpraHM3Ma MMEIOT BHYTPEHHIOIO CTPYKTYpY, CIOCOOCTBYIOIIYIO K
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3aKpy4YMBAHUIO KBaHTa KpoBU. [Ipu onmpeneneHHbIX dHEPreTUYeCKUX COCTOSHUSX BOIAHOTO
pacTBOpa KpOBU M BHEIIHEM JJIEKTPOMAarHUTHOM BO30YXJICHHH BUpYyCa MPOHMCXOIUT €ro
MpUBIIEUCHHE K npoueccy TeJIenopTaluu B SHEPreTUUECKYI0 cpexy
(TpaBUANEKTPOMArHUTHOE 110JI€) UMEIOIICIO 3HaYeHUS IOTCHIIMAI0B, KOTOPhle HHULIUUPYIOT
npouecc (u3MoIoru GYHKIHOHUPOBAHUS M PETYISALIUHN OMOJIOTMYECKUX CHCTEM BUpYcCa,
Omupasich Ha 3aKOH COXPAHEHWs CPEIHEH SHEPTUH PAaBHOBECHOW CTPYKTYpHI SHEPTUH-
Macchl. TeM caMbIM CO3JaeTcsl EAMHOE MHOTOCIIONHOE (hPH3HMIecKoe 00pa3oBaHUE HIEMEHTOB
MHKPO M MAaKpOMHpa, KOTOPOE WMEET OJHOPOJHYIO CYIIHOCTh, KOTEPEHTHOCTb U
JETEPMHUHN3M, OTIMYAsACh MEXKAY CIOSMU TOJIBKO CTEHEHBIO YIUIOTHEHHS M CKOPOCTHIO
JBIDKCHUS YaCTHII, a TAKXKE CTETICHBIO BEPOSTHOCTH UX MECTOHAXOXKICHHUS.

JanbHeilmee  pacnpocTpaHeHHE — JKH3HEAEATENBHOCTH  BHpyca  3aBHCHUT  OT
SHEPreTUYeCKUX BO3MOMKHOCTEH KaXXIOro 4YeloBEYEeCKOro OpraHu3Ma U JIOJDKHO
paccMaTpuBaThcd I KaXKJIOro dYejloBeKa WHAWMBUAyallbHO. B cBOIO ouepens ciemyer
OTMETUTh, YTO HE BHPYC BbIOMpaeT 4YeIOBEYECKHMI OpraHu3M, Kak Cpeny
JKU3HEACSATEIBHOCTH, a YeJIOBEK, HAOOpOM 3HAYEHUH MOTCHIHAIOB CBOMX SHEPreTHYECKUX
MoJiel, TNpHBIEKAaeT BUPYC K JKHU3HeAedTenbHOcTH. Kak Toimpko BHpyC MomagaeT B
DHEPreTUUECKYI0 Cpelly 4YeJOBeKa, CIOCOOHYI0 CBOUMH JIIEKTPUYECKHMMH HMMIYJIbCAMHU
BO30YIHUTh «CITAIINE)» TPAaBHIICKTPOMArHUTHBIC SHEPTETHUECKUE TTOJISI BUPYCa, TIPOUCXOINUT
IpolLecc BXHBICHHE BHpyca B Cpely OOHWTaHMS (YETOBEYECKHH OpPraHM3M) METOJIOM
(DOTOHHOTO CTPOWTENBCTBA, YEpe3 Iyadu3M 3aKOHa COXPAaHECHUs CpeoHel »HEprun
PaBHOBECHOM YHEPTHH-MACCHI KJIACTEPOB BEILIECTBA.
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