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HUHCcyauH, caxapHbI¥ fuaber
u IIporpammsel «Ceet/I»

BBenenue

[IpencraBiieHHBIM MaTepuajl IO3BOJISIET ¢ WHOW TOYKU 3PEHUs
paccMOTpeTh BOIPOCHI, CBA3aHHbIE C IOHMMAaHUEM TOTO, UTO K€ TaKoOe
auabeT, WU HAa 3TOM IMPUMepe IMPOJIOJLDKUTh IMO3HAHWE IIPUMEHEHUs
ITporpamm «CBeTJI».

MOXHO BEpUTb WJIA HET, HO B
IocjielHee BpeMs MHOTHE JIIOAU BCE B 1 t ‘
OoJIbIIel cTelleHd HAYMHAIOT 3a/[yMbIBAThCS [
0 TOM, UTO OOJIBIITMHCTBO IIPEKHUX 0a30BBIX '
KOHCTAaHT ¥ JIOTM, HapabOTaHHBIX 3a ’
IocJIelHNE 500 JIET B MEJUIIMHE, HayKe, a ~
Tak)Ke U B PEJTUTHO3HOM ITO3UITMOHUPOBAHUHU, CBI3aHHOM C «HCIIEJIEHUEM »
OT «HEUCIEeJUMOro» (HakazaHUs BoXXbero) u ApPYrux «IMO3HAHUH», —
pacchlmaloTesi B IIpaX, a «HOBBIE JIOTAJKHU» HE BCEIJia IPEOHOCITCS
pPa3yMeHHO U OCMBICJIEHHO, Yallle YHOCS IBITJINBbIE YMbI B 330T€pHUYECKOe
MHUPOIIOHUMAaHHe, JeMOHU3M, KOCMOIIOJIUTHU3M U mpodee, (GOPMUPYS eIl
OOJIBIIIYI0 HEJIOCATAEMOCTh OTHOCHUTEJIBHO WCTUHBI, JIOBOAS TaKOBOE
HEYCTOMYMBOE IIO3HAHWE JI0 COCTOSIHHSI IIOJTHOW anogaTHYHOCTH
OTHOCUTEJIbHO €€ >Ke caMOM. A TpoIe cKa3aTh — K 0e3HaJEXHOCTU U
IIOJTHOMY HEBEPHIO B Ty JK€ CaMyI0 METUIIMHCKYIO HAyKy, IPUAYMaHHYIO €0
JKe TabJIETKy U «HOBEUIlIHe HccaeJoBaHUusA» (C HOBEHUIITUMU METOAUKAMH,

000pyZOBaHUEM, TEXHOJIOTHUAMU, U TP., U 1p.). OgHAKO 3Ta HHPOPMAIU
I103BOJIUT BaM, Npy BHUMATEIBHOM €€ POYTeHUH, IPOJABUHYTECA B CBOEM
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[To3HAaHMU OTHOCUTEJBHO caMUX cebsl U «IIPOUCXO/IAIIET0 BHyTpU» Bac, a
takke B [lo3Hanuu Bo3MoxkHOcTel I[Iporpamm «CBeTJI» OTHOCHUTEIBHO
caxapHOro quabeTa U He TOJIbKO.

VHCcynuH ABJfeTCA OJHUM U3 BaXKHEUIIMX KOMIIOHEHTOB,
HCII0JIb3YE€MBIX TP IOJIyYE€HUHU IJIIOKO3bl. IMEHHO TO, YTO UHCYJIUH — BCErO
JIMIIb OJUH U3 KOMIIOHEHTOB, U 3aCTaBjisgeT HAC BCIOMHUTb, YTO TaKOe
IJIIOKO3a M JUIA 4ero OHa IIPeJHAa3HAa4yeHa, a 3a0lHO — YTO K€ TaKoe
«CaxapHbIM /mabeT», «TUIOIVIMKEMUSA», U KAaKOBBl (YHKIUH MO3ra IpU
IIOJIy4eHUU TJIIOKO3BI.

CaxapHbIi AUa0ET U THIOTINKEMUSA

OOIIENPUHATO CUUTATh, YTO IIOBBIIIIEHHOE COJEPKAHUA caxapa B
KPOBH SBJISIETCS MPU3HAKOM CaXapHOTO uabeTa, IOHUKEHHOE COoJlepyKaHue
— runormukemued. Ilpu sTOoM HabJIOzaeTca HapylieHHe OOMeHHBIX
IpoIleccOoB B opraHusMme, QYHKIIMOHAJIbHbIE H3MEHEHHs B OpraHax.
MeHseTcs cuxXuKa 4ejioBeKa, ero noBesieHue. B nmepByio ouepesb, CTpagaeT
smuMmdocucremMa. B  Tabsmie  ykazaHbl ~ OCHOBHBIE  IIPU3HAKH,
COTIPOBOZK/IAIOIIME CAMOUYBCTBHE UeJIOBEKa KakK IMPHU caxapHOM auabere,
TaK W TNpU TrunoraukemMuud. OTMETHM, 4UYTO caxapHbIH auaber u
TUNOIJIUKEMMS COBPEMEHHOU MeJIMIMHON JIeUeHUI0 He IIOJJIAloTCA, U
Ha0JTI0Z1aeTcst POCT Yncsia 60bHBIX. [[pHYWHBI YT B MTUTAHUH, SKOJIOTHH,
00IIIeCTBEHHOM CTPOE | T.JI.

Taoauia Npu3HaKoB

CaxapHbIi
HammeHoBaHUe I'mnoraukemMusa
anaoer
HN3MeHeHUA KOXKH Prixsias xoxka IIpo3pauHasn Koxka
IIBeT o BBIXOJOM HOITS TémHbIHA OueHb CBET/IbIA
Crra3zMbl KOHEUHOCTeH pyK win Hor | Her Jla, Bo cHe
3pauku rias CyxeHslI 10 140% Pacgmpeﬂbl A0
160%

KoopavuHanus IBHKEHUN 3aMeyieHa YckopeHa
ITepexoa 13 OAHOTO ICUXUIECKOTO Bamemten YckopeH (MUHUMYM
COCTOSTHUS B JIPYTOE JI0 0,1 CEK)
CBopaunBaeMoOCTh KPOBU >148% <24%
ITpoaykTel i(ﬁy)li bt (rpeuxa, u TosibkO oBOIIYA
I'a3bl, 3a10pHI 3anopsl T'a3b1
IIBeT koxkU JKeénTeii Benprit




LIBeT BOJIOC, TyCTOTA BOJIOC -Ca. Het BoJ1OC -Ca Besprit
(-) — oTCyTCTBHE HOHOB -Mg I'ycras Ha Tesie | -Mg Peokuid

He riry6okuii, I'ny6okuii u 04eHb

CoH o
YacTO MPEPHIBAETCA | KOPOTKUU

OueHb BBICOKAsA, HO

PaborocmocobHOCTh yMCTBEHHAS Hesbicokast
He pe3yJIbTaTUBHAasA
Paborocrnoco6HOCTh husnuecKas Hesricokasn OtcyTreTByeT
. Bosblite HOpMBI < 2 WiIU BOOOIIE
JIJ1s1 KeHIIUH — HaJIn4ue Tpyaei
(mopma 2-3) HeT
MarHuTHBIH UMITYJIbC Ha 32
a yJIbC Ha 3 18-56% 116-184%

OKTaBe
DJIEKTPUYECKUH OTEHITHA Ha 32

p 1 3 124-196% 18-48%
OKTaBe
I'paBUTALIMOHHEIH ITIOTEHIIHAI HA

P 1t Tt 148-384% 18-72%

32 OKTaBe
AJIEKTPOrpaBUTAIOHHBIN

porp . 248-484% 36-84%

MOTeHIaJI Ha 38,5 OKTaBe

YTo ke Takoe «caxap»?

Hacrosamuii paszen Ha4HEM CO
«CTPAIITHOTO OTKPBITHUSI» He
CylIeCTBYEeT IOHATHA «caxap B
KpoBHu». He fBJIsIeTCA CEKPETOM TO,
YTO COBpEMEeHHasl MeJuIlnHa paboTaer
TOJIBKO C HEKUBBIMU CTPYKTypamu. Ha
JKABBIX CTPYKTypax TOJIBKO
MIPOBOJISITCA YKCIIEPUMEHTHI.

[TosscHuM, 4To KaKa0ou
KJIETKOM OpraHu3Ma yIpaBJjsgeT MO3I, CHCTEMa YIpaBJIeHUS
COBpEeMEHHOH MeINIINHE He U3BecTHAa. Kpome TOro, He U3BeCTHA CTPYKTYpa
U caMol JKUBOU KieTku. VcciaenoBaHUs IO, MUKPOCKOIIOM — 3TO
HCCJIEJIOBAaHUs HEXXUBOW CTPYKTYPbl (JIMIIEHHOH CBSI3HM C CHCTEMOMU
yIpaBJeHUs), MO3TOMY BCe PEKOMEHJAlMU KacCarmTCsA TOJBKO MEPTBBIX
crpyktyp. Kpome Toro, cam Mo3r ¢hopMHUpYyeT OInyIieHus1, Ha 6a3e KOTOPBIX
U CTPOUTCA MPUOOPHAs YaCTh JIJIST UCCIE€IOBAHUN HU3KOTO YPOBHS, U €CJIU
MO3T 0 KaKOU-JINO0 MPUYNHE U3MEeHW (GOPMHUPOBAHHUE OIIYIIEHHUH, 3TO HE
3HAYUT, YTO BHEIIHUN MHUP TOXKE HU3MEHWJICA. B psje myOsukamuil yxe
YIIOMHUHAJIOCh, YTO JABUKE€HUE KPOBHU IO COCy/laM HAIIOMHHAET JBUKEHUE
MOHOB METAJUIOB TOJ JeWCTBUEM BHEITHEro (COJIEHOHW[]) DJIEKTPO-
MAarHUTHOTO IOJis, IPU 3TOM HCTOYHUK 5TOTO I0JIs He yKasbiBaercd. Ilo
KpaliHell Mepe, IEPBHIA POOKUII AT B HAIIPABJIEHUH K UCTUHE Y2Ke C/IeJIaH.
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IIpe:xae, yueM mepelTH K caxapy B KpOBH, OTMETHM OCHOBHBIE
3aBHCHUMOCTH /I }KUBOT0 OpraHusMma.

OcCHOBHBIC HIOHATUA

3.1. Yesq0oBeK — 3TO CTPYKTypa, Lo
KOTOPAsA OJHOBPEMEHHO HAXOMUTCH B  pat e 25
JABYX TPOCTPAHCTBAX — B HEUTPOHHOM
(mpoToHHOE) u AHTUHEUTPOHHOM
(31eKTpOHHOE) IIPOCTPAHCTBAX. Bce

omymeHusas cGOpMHUPOBAHBI TOJBKO
JJII  HEUTPOHHOIO  IPOCTPaHCTBA.
Hpyrue cBs3u wmosra (¢ HeEUTPUHHBIM
IIPOCTPAHCTBOM) 3/1€Ch HE PACCMAaTPHUBAIOTCS.

3.2. Bcé pasBuTHe KHU3HUM Ha
3emiie onpeaeJaeHo YaCTOTHBIMU
3aBHCHUMOCTAMHU, CPOPMHUPOBAHHBIMU
pasHocThIO ABYX unces CosHeuHOU
cucrembl. Hukakue KuBble OPraHU3MBbI
JIDYTUX CHCTEM He MOTYT CyIlecTBOBAaTh Ha
3emsie 6e3 cOOCTBEHHOTO I'PAaBUTO-MarHUTO-
3JIEKTPUYECKOTO TeHepaTopa.

3.3. OcHOBOH JIO00H KHUBOH
CTPYKTYpbI fAIBJII€eTCA BOJAOPOJA, U
¢dopMupoBaHUe HOHOB IOAYUHEHO TOM Ke
pazHocTu uyucesn. Tak, HampuMep, 4YeJIOBEK,
chbopMupoBaHHBII B  cucrteMe anbda-
IleHTaBpa, IPU JOCTaBKe ero Ha 3eMJII0 U IPUBA3KE K CYyIIeCTBYIOIIEH
cucreMe JXKu3HeoOecreueH s, MOXKET BBITJISAJIETh KPOKOIUIIOM.

Ecnu 06bekT (W11 Kak ero Ha3bIBaloT, TapeJyiKa), CO3JaHHBIHA B IPYTOMH
crucreMe, He O0eclmedYHuBaeT MEPECTPOUMKY CBOEH CTPYKTYPbI IO
3HAUYEHUA KOHCTAHT CHCTEMbI, B KOTODYIO OH BTOpraercs, OH
aBTOMATHYECKU INMOJABEPraercsa TPAaHCMyTalluM C OOpa3oBaHUEM
MHEPTHOU MAaCCHI.

3.4. I'J1aBHOM CTPYKTYpOH KHBON KJIETKH SABJAETCA A30T
(ecsim ciemoBaTh HA3BaHUAM TAOAHUIBI MeHneneeBa), Wind 4-1 CTPYKTypa
npeobpaszoBaHusA Bojioposia. Kak m3BecTHO, BOOPO/ UMEET 512 aTOMOB —
64*8. Hcxonsa w3 geneHuss Ha 8 IPOCTPAHCTB M TOTO, YTO CTPYKTypa
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BOZIOPO/Ia — 3TO OJTHO IIeJI0e, B HEUTPOHHOM ITPOCTPAHCTBE Mbl HMEEM UOHBI
MHEPTHBIX CTPYKTYp (6a3a — 64, obliiee KosimyecTBo 1032). Py azora — 3To
CcTpyKTyphl Bojopona Hig, H21, H23, H25, H27, H29, H31. 3ameHuB Ha
asoT, nosyuum, A19, A21, A23, A25, A29, A31. Kaxkaasa cTpykrypa — 31O
KOHKPETHBbIE€ TPAaBUTAIIMOHHBIE YAaCTOTHI ¥ 3JJIEKTPUYECKHEe
noreHnuaabl. CBA3b MeXxay O0J0KaMH — MarHUTHbIE HWMITYJIbCHI,
UMeIIue COOCTBEHHBIN TOTEHIIMaJ U 4YacToTy. Jlmama3oH dacTor
MArHUTHBIX HMMIYJIbCOB JUJII >KUBOU KJIETKM (CBSA3U C HEUTPOHHBIM
IIPOCTPAHCTBOM) COCTaBJIsIET 4-84 OKTaBbl, CjleAyoIui Oydep wumeer
Iuamna3oH 54-96 oxraBbl. IIporpammbl  «CBeT/I», HacTpoeHHbIE Ha
KOHKPETHOTO WH/IUBH/IA, CIIOCOOHBI MTOIeP>KUBATh ATOT JIMAMIa30H.

3.5. OcHOBY caxapa cocCTaBJs€T a30THBIA OJIOK. ITO —
HanboJiee JIETKO TMOAAAIONIeecss CHHTe3y U, COOTBETCTBEHHO, pacHazy
CoeIMHEHUE, HEeCyIllee Bce HeOOXOIMMble MOTEHIINAIBI KaK B HEUTPOHHOU,
TaK U B aHTUHEUTPOHHOU CTPYKTYypax.

3.6. [J1aBHBIA TPUHITUII JIJIST TEKYIETO COCTOSHUS a30THOTO OJI0KA —
aap0e0 Bcero 0JI0Ka paBHO HYJII0. UTo 5T0 03HavaeT? MHTerpasbHOE
3HAQUEHUE BCEX NPUOOPETEHHBIX IOTEHIMAJIOB C YYETOM MAaTHUTHBIX
HMIIYJIbCOB PAaBHO WHTETPAJIbHOMY 3HAUYEHUIO BCEX IOTEPb, CBABAHHBIX C
nepepacipe/ieJIeHIeM OTEHIINAJIOB II0C/Ie CHUHTE3a.

3.7. Hamuo6oJee YCTOMYUBOM CHUCTEMON ABJIAETCA
HEUTPOHHAaA, 1 JTI000e HapyIIeHHE B JII000H U3 BEPXHUX CTPYKTYP BJIEUET
3a cOOOU TPAaHCMYTAIIMIO HOHOB a30THOTO 0JI0Ka B HEUTPOHHOM CTPYKTYPE,
yTo Hapymaer anbbeno. I[Ipw gocTKeHWU oOmpenesIEHHOTO OasaHca
rcue3aeT MAarHUTHBIA UMIIYJIbC CBA3U C BepXHel CTpykTypou. IIpm stom
MEK/y OCTaBIIMMUCA CTPYKTypaMH IPOUCXOIUT IIepepaciipe/iesieHue
DJIEKTPUYECKUX TOTEHI[MAJIOB W MAarHUTHBIX HMIIYJIbcOB. OMHAKO IIpHU
TaKOM TIlepepacupesieieHUN HW3MEeHsSEeTCS BpeMs peakIuu B aToOMe W,
CJIEIOBATEIbHO, YMEHBIIIAETCS TaK HA3bIBAEMOE BPEMs KU3HH a30THOTO
osoka. Kakymoe HapyieHue anbbeno BJIEUET 3a CcOOOM, KpOMeE BCEro
1poyero, o0pa3oBaHUe B a30THOM OJIOKE MOHOB TSIKEJIBIX METAJIJIOB, WU
IIPOCTHIX HOHOB, KOTOPBIE HE MOTYT OBITh CBSI3aHBI MAaTHUTHBIM UMITYJIBCOM
U SABJAIOTCA OayutacToM /i a30THOTO OJsioka (CBA3h — TOJIBKO Ha
rpaBUTAIMOHHBIX YacToTax). Hapymenue 6ajianca 4ucaa aTOMOB a30THOTO
OsioKa BJIEYET 3a COOOM yBeJMUYEHHWE OKTABbl MArHUTHOTO HMITYyJIbCa C
YMEHBIIIEHUEM €ero TmoTeHnuasia. Tak Kak MO3T  HCIOJb3yeT
TPABUTAIMOHHBIE YACTOTHI CBSA3U C KJIETKOH, MTOJIyYeHHE JOTIOJTHUTETHHBIX
YaCTOT SIBJIAETCA WHAUKATOPOM, IO KOTOPOMY HPOUCXOJUT II€PeCcTPOUKA



OIIYIIEeHUU, 3a 3TUM CJIefyeT IepecTporKa ONIYIIEeHUU /Jjid BCeX KJIEeTOK
HEATPOHHOTO IMPOCTPAHCTBA, UTO U3MEHsET 00lee aybbe0 OpraHu3Ma u,
KaK CJIe/ICTBUE, BpeMs peakIuii aroMoB. HabJrio/1aeTcs cBoero pojia remHas
peaknus 3aMKHYTOTO THIIA ¢ 0OPATHOU CBS3bIO, M TaKas LEeMHAasl PeaKI[Hs
y>Ke He MOJKeT ObITh OCTAaHOBJIEHA 0e3 HapyIlIeH!Us] MarHUTHBIX UMITYJIbCOB,
CBA3BIBAIOIINX CTPYKTYPbhI A30THBIX OJIOKOB B IPYTUX IPOCTPAHCTBAX.

3.8. Cmbica cuHTe3a caxapa JJjid KJIETOK — 3T0 (OpMHUpPOBaHUE
9JIEKTPUUYECKOT0 IOTeHIUaja 33aJJaHHOM TPAaBUTAIMOHHOM 4YacTOThl U
CO3/laHME  JIOCTAaTOYHO CJOKHOU  CTPYKTYpPhl [UIA  IIOCJeAyroIeu
TPaHCMyTaluu ¢ 6JI0KaMU, CyIepIIO3UPYIONIUMU [TOJIy4YeHHbIN TOTeHIUAI.
THIl CTPYKTYPBI OIPENIEJIEH COCTOSTHMEM AaTOMOB, THUIIOM OpPTaHU3alUU U
TUIIOM COOTBeTCTBUA KOHcTaHTaM CosiHeuyHOU cucrteMbl. MHTerpajabHOe
COCTOSHHE TaKOW CTPYKTypbl M Ha3BaHO «caxap», To ectb SHR -
o0belUHEHNE TOTEHIIMAJIOB BOJOPO/JAa HA TIPABUTAIMOHHON OCHOBe.
Hocurtenem Takoil CTPYKTYpBI SIBJIsSETCSA a30THBIA 0JI0K. Tak Ha3bpIBaeMbIU
CUETUYMK BpeMeHU HauMHaeT paboTaTh ¢ MOMeHTa IpeoOpa3oBaHUs XOTs ObI
OJTHOTO aToMa a30THOTO OJI0Ka (mepexoz B HEUTPOHHYIO CTPYKTYPY). s
CHHTe3a caxapa MHCHOJIb3yeTcsl caxapHasd Kejle3a aHTUHEHUTPOHHOTO
npoctpadHcTBa. He paccmaTpuBas mpoljecc CHHTE3a U ero BJHSAHUE Ha
QHTUHEUTPOHHOE IPOCTPAHCTBO, OTMETHUM TOJIBKO T€ ACIIEKTHI, KOTOpbIE
MOTYT IMOTPEOOBATHCA B JAJIbHEHIIIEM.

dHepreTuuYecKue 0CO0EHHOCTH IIPE00Pa30OBaAHUS
A30THBIX 0JIOKOB B HEUTPOHHOM IIPOCTPaHCTBE

OO6pazoBaBirecss UOHBI COOTBETCTBYIOIUX CTPYKTYP C 3aJaHHBIMU
[apamMeTpaMu I'PaBUTALIMOHHBIX UACTOT, BJIEKTPUYECKUX MOTEHIUAJIIOB U
COIIPOBOK/IAIONIETO MArHUTHOTO HMIIYJIbCA U COCTaBJISIOT HEUTPOHHYIO
4acTh a30THOTO OJs10Ka — HocuTesia SHR.

He ykaspiBasg 3/ech peasibHBIX paclpejieJIeHUN IOTEeHIUAJIIOB U
4acToT, mpuMeM wucxozHoe cocrossHue SHR 3a 100% — HezaBucuMo OT
reHotuna. IIpaBasa mouYkKa, ABJIAKINAACA NEPBBIM <IIYHKTOM»
nepesoga SHR, gmo/mkHa UWMeTh JOCTAaTOYHO  BBICOKHH
TPaBUTAITMOHHBIN IOTEHIHAJI, o0ecrneynBaeMbIn
auMm@ocucremon. [Iycth rpaBUTAlIMOHHBIM MOTEHIHAN IIPAaBOM IMOYKU
paBeH 100%, U CBA3b MO3Ta C MPaBOU MOYKOH — 100%. ATO HUJieaIbHBIN
ciaydait s sroboro renoruna. Ho SHR — He camornesb, B YHCTOM BU/IE
DJIEKTPUYECKUI MOTEHIMaJ OpPraHU3My He HYKeH — 3TO 7], IO3TOMY
IIOTEHITUAJT JOJI’KEH OBITh «yIaKOBaH» B HEKUU KOHTEWHED, KOTOPBINA M
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dopmupyercss  BepxHeW  4YacTbi0 mnedeHu. OTHOCHUTEIIBHO
«IIepeMeIaeMoro Trpy3a», KOHTeMHep [IOJDKEH WMeTh BO3MOXKHOCTH
«CJIaThb» TPY3 MOTPEOUTEIIIO, TO €CTh, KJIETKE, HE HapyIlas repMeTUIHOCTD
IIPU TPAHCIIOPTHUPOBKE.

HN3roroBjieHe KOHTEHHEPOB IPOUCXOJAUT Ha KOHBeliepe
(BepxHsaa naosa mnedeHu). Ilpu
100% CBA3U C MO3TOM KOHBeUep NUMeeT
OTHOCUTEIBHO «Tpy3a» 0,48%
MOTEHIINAJIA TPABUTAIIMOHHBIX YaCTOT,
Y MarHUTHBIA UMILyJIbC, KOTOPBIH He
IOJDKEH COBHAZATh C IEPEHOCUMBIM
rpy3oM. IJTO  JIOCTUTaeTcA  IPHU
TpaHcMyTanuu (MM yIaKoBKe Irpy3a B KOHTEHHeED).

I'py3 — HCXOHBIN TPABUTAIIMOHHBIN ITOTEHITHA (2 UX JEeCATKHU ThICSIY)
MOXKET W He Ppa3MeCTHTbCS B KOHTeHHepe, IMO3TOMY JIFOOOH Tpy3
IIepeBOAUTCS B CTaHAapTHy0 ¢opMmy (C:KUMaercs, pacTATHBaEeTCH,
mpeoOpasyeTcss W T.JA.). A30THBIN OJIOK IpPeTepIieBaeT JA0CTaTOYHO MHOTO
U3MeHEeHUH, TI0OKa UW3MEpPUTEJbHBIH MeXaHu3M (IOCTPOEHHBIM Ha
ONIYIIIEeHUSIX) He yKaKeT Ha TO, YTO
OJIOK TOTOB K 3arpy3ke B KOHTEHHeD.
DOyHKIIIU CTaHJApTU3aluN
BBIIIOJIHAET IO/ZKEIy/IOYHAA
:keJse3a. IJ1iroko3a, BRIBOAMMAA U3
Heé, — 3TO KOHEYHBIH BH/ rpy3a
nepes YIHAKOBKOM ero B
KOHTEeHHEP U KOHTEeIHepa, TO eCTh
mapa rpys3-KOHTeiHep. l3meHeHne GopMbl HCXOAHOTO OJIOKa
IIPOUCXO/IUT 32 CUET SHEPTETUUECKHUX 3aTPAT KOHBEWepa — MOKETYOUHOU
JKeJie3bl, M €CJIM 3THU 3aTPaThl IIPEBBIIIAIOT JOIYCTUMBIH YPOBEHb HJIN
OIIYIIEHUsI 3aTpaT IPEBOCXOAAT OIIyIIeHUs cKiaaza (MpaBou IOYKH),
HACTYIIaeT PEKUM MEePErpy3KHU MOKETYI0UHOMN KeJIe3hbl, IPU KOTOPOM He
IIPOUCXOUT BOCIIOJIHEHWE 3aTpaT, IMPH S3TOM KJIETKH IOJPKETYJOYHOU
JKeJIe3bl MOTYT IOTEPATH CBA3b C MO3TOM U OBITh BHIKJIFOUEHBI N3 KOHBELepa.
SHR, He mnomiexamui CTaHJapTA3AIMH, BMECTE€ CO CTaHIAPTHBIMU
0JI0KaMHM TOKe IOCTyTaeT B KaMepy COOPKH.

Kamepoii cOOpKH B KOHTEHHEP ABJIAETCA cepAlle, BepHee,
€ro nmpasoe npejacepaue.



JTO — cBOEro poJa MarHeTpPoOH, I/e ¢ TAKTOM IPHUMEPHO 1 CEK.
NPOUCXOJAUT YyHNaKOBKa Trpy3a B
KoHTerHep. Ilocie ymakoBku cOOpKa
noreonnse [JOCTYIIAET B JIEBOE IIPEZCEPAME U Jajiee
HampaBJIsieTcs MO a/ipecy, YKa3aHHOMY Ha
«SIITAKE» . Kaxipria KOHTEUHEP
npeaHa3HaAaUe€H KOHKPETHOU KJIETKe,
Y HUKaKas Jpyras KJeTKa B HOPMaJbHOM
pexxuMe paboThl HE MOMKET «3aXBaTUTh»
qy:KOU KOHTeWHep U, TeM boJiee, UBMEHUTh
MapKHUPOBKY. Takr TpaHCMYyTaIluU
(BakaTkmu rpysa B KOHTeMHep)
ompesesseTcs HHEPreTUYeCKMMH 3aTpaTaMu. Ilocyie ymakoBku 96%
KOHTelHepa (C Tpy30M) MEPEBOJIUTCSA B AaHTUHEHUTPOHHOE COCTOSIHUE, YEM
obecrieunBaeTcs: He HapyIlIeHHUe aTb0eo.

OF pepxHen HacTH Tena

BEPXHAA
nonas BeHa

F

npasog’ .
npenctr

HIKHAA
nonaa eeHa

OF HIMHEl LacTh Tena

Ecsiz 061 3TOrO HE OBLIO, TEMIIEPATYPAa TeJIA ObLIA OBI BhIIIE
100 rpaaycoB.

OcraBmmMiicsi «Mycop» IOCTYIIae€T B TPAHCIIOPTHYIO CETh U «TYJISeT»
TaM /0 MONaJaHus Ha aHAIU3 Ha «caxap», BblFaBas cebst 3a oHoro. O1HaKo
[0 KOJIMYECTBY Mycopa MOXKHO Cy/IUTh O HapyIIEeHUsX B OOIel cucreme
SHEPreTUUECKOro obecrieueHus KJIETOK, HO HUKAaK He O KOJUYECTBEHHBIX
COOTHOIIIEHUSIX.

[ denoBeka CyIIECTBYIOT HOPMBI pacHpefie/ieHUusl TJIIOKO3BI:
IIPABOCIIUPAJIBHBINA caxap MePEeBOIUM KaK HOHHYIO CTPYKTYPY B KOJTUYECTBE
125 rpaMm Ha 108000 rpaMM Beca yesioBeka. [Ipuuém 310 yxKe He caxap, a
IJII0KO3a, YUCJIO0 OKTAaB €€ COCTOAHUSA — 12, HMKHAA 32 OKTaBa — 12,4%,
BEPXHAA 94,625625 okTaBa — 36%, pacupezesieHre 110 OpraHaM Cjeiyrolee.

HaumeHoBaHUe opraHa, HOTPeOJIAIONIETO KoJstrruecTBo rpaMm
IJTIOKO3Y 711 COOCTBEHHBIX HYK/T (1a 108000 rpamm Beca)
Ceppare 12
Ileuensn 16
Cesie3éHka 25
Mo3r roJI0BHOIM 24
CIUHHOH MO3T 10
[ojpxenyiouHas xkejaesa 7
YpHUHOLIEHTDP 3
[ToukH ¥ HAJIMOYEYHUKHU 1
JIérkue 3
ITonoBag cucrema 6
IITuToBUAHAS JKejie3a 12
Kuieunuk 5




Mycop MO:KHO BBIOPOCUTH H3 ILIa3Mbl KPOBU IIyTEM
OYHMCTKH, IIPU 3TOM UYHCJIO KOHTEHHEPOB HEe H3MEHHUTCA, TaK Kak
BBIOpAChIBAIOTCSI MOHHBIE CTPYKTYPHI, a AJIA BBIOpOCa KOHTeIHepa
HEO0XO0INMO OTKJIIUYUTH MO3T, Ik cUCTEMY ynpaBjieHuA. (Atum
o0ecrieueHUEM  BbBIOpPOCAa, COOCTBEHHO, ¥  3aHUMAaIOTCH
nporpamMmmsbl «CBeT/I», BKIIIOUHUBIINUCH B IPOLECC 03IOPOBJIEHUA).
Cepbé3Hble HApPYIIEHHUS HACTYHNAIOT B CJIy4ae W3MEHEHHs IOTEHI[HAJIOB
cBA3U cucreM opraHuzanuu SHR ¢ Mosrom, 4YTro U HpPUBOAUT K
KoJiebaTeIbHOMY IIPOIleCCYy — IEPEXOAy K OJHON W3 YCTOWUYHBBHIX (GOpM,
YCKOPAIOIIUX TPAaHCMYyTAaIlUI0 HOHOB B HEUTPOHHOM IIPOCTPAHCTBE —
caxapHbIN fuabeT win runoriaukeMus. Jirobas u3 3Tux GopM UMeEeT OHO
CBOMCTBO — CTyIleHUYaTasl CMeHa OIIYIIeHUH ¢ IMOC/IeAYyIOIIel JINKBUIaIuen
MAarHUTHBIX UMITYJIbCOB, CBI3BIBAIOIINX PA3JIUYHBIE IPOCTPAHCTBA.

ZKuBaga KjieTka 1 riirokosa

JKuBas kjeTka yejoBeKa — 9TO He TOJIbKO €€ MOHHOe cocTosgHue. U
KOHEYHO, CYIIECTBOBAaHUE >KWBOU KJIETKH 3aBUCUT HE OT XUMHUYECKUX
peakIuii. YCJIOBHO KUBYIO KJIETKY MOKHO Pa3/eJIUTh Ha TPU YACTH —
HU3KOOKTABHBIA W BHICOKOOKTABHBIN BBIBOJABI U I€HTPAJIbHAA
YacTh.

IleuTpajibHaAsA YacTh — 3TO CBOErO
poxa «BEUYHBIN JABHUTATE]b» c
3aJlaHHBIM BPE€MEHEM >KU3HH.

Bpems kKu3HHM 3a1a€TCA OKTAaBOU
pa3sBépTKU JAuM@PbI npu
¢dbopMupoBaHUY HOHHOUN CTPYKTYPHI U
MarHUTHBIMHU MIMITYJIbCAaMU c
COOTBETCTBYIOIIMMMU yriaaMmu
CKOJIbKE€HU . CBa3sp BpeMeHU u
IIPOCTPAHCTBA B KUBOU KJIETKE OIIpejiesieHa
yTJIOM CKOJIbkeHus (cM. A. XaTtpi00B «bouka
JluoreHa»), 3HaUEHUS 3TOTO yIJia OT 21,6 /10
43,5 ¥ OIIPEAEJISIIOT BPeMs 3KU3HU OT O JI0 32000 JieT (B MaciiTabe BpeMeHU
3emnu). CpefHAA TOUKAa COOTBETCTBYeT 124 rozaM »ku3HHU. [loaromy,
HE3aBUCUMO OT 3a00sieBaHUs WHAWBHA, HWCIOJIB3yIomero Komruieke
«Cet/I», B paMKaxX IPOUCXOJAAIINX CETOJHS H3MEHEHUH, CBA3aHHBIX C
pabotroii Poguoii Cucremoii Yrupasienus, [Iporpammel «CBeTJI» cTpemsTes
IIPUBECTU KJIETKY K ONITUMAIbHON TOUKe, IPUOJIMKEHHOU K COBEPIIIEHCTBY,
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a y HEKOTOPBIX WHJIMBUJIYYMOB, B 3aBUCUMOCTU OT TEKYIIETO COCTOSHUSA
Mo3sra — u sasiee. COBepIIEHHYIO KJIETKY MOKHO OCTaBUTh KUTh U 32000
JIET, HO TIPW HEU3MEHHBIX BHENIHUX YCI0BUAX. ONTUMAasIbHAsI TOUKA B 124
rojla COOTBETCTBYeT KJIeTKe, IPUOJIMKEHHONM K COBEPIIEHCTBY, HO
U3MEeHSEMOU IPU CJIEAYIONIEN MyTalliy B CBSI3U ¢ U3MEHEHUSMHU BHEITHUX
ycaoBUH. AJTb0€e/10 KJIETKU BCET/Ia paBHO HYJTIO (TO €CTh CpeTHEN TOUKE), I7e
B IIEpEeBOJIE HA JIOMIAJAWHYI0 T'PaMOTy TeMIlepaTypa cocTtasisger 36,6°C.
OTMeTHM, YTO JKHUBasl KJIETKA — 3TO MHOTOCTyIeH4YaTass (MHOTOOKTaBHAsA)
CTpyKTypa — OT 32 (woHHas) 70 96 (HeWTpuHHAsA) okTaB. Her cmbicia
CPaBHUBATh JSHEPreTUUYECKHE MOIIMHOCTH B Ppa3JIMYHBIX OKTaBaxXx — 1-
3apsAA0BBI  SKBUBAJIEHT 52 OKTaBbl  COOTBETCTBYET  MPUMEPHO
10 000 000 000-3apAA0BBIM SKBUBAJIEHTAM 32 OKTaBbl, TO €CTh MOHHAs
CTPyKTypa o0JlalaeT MHUHUMAaJIbHBIM 3apsiIOBBIM SKBUBAJIEHTOM, a
IpUOOPOB JJIs1 PETUCTPAIIUU 3aPSATOBBIX SKBUBAJIEHTOB BHICOKUX OKTaB He
CyIIeCTByeT. ATUM U MOJATBEPK/IAeTC HEBO3MOXKHOCTb, HA CETOHANTHUU
JleHb, HEKOU «HAy4YHOH J0Ka3aTeJbHOU dukcanuu» pabotsl [Iporpamm
«CBeT/I» B paMKax Bcex «IpUOOPOB, CO3/IAHHBIX COBPEMEHHON HAYKOM».
[ToreHIIMAIIBI BEICOKUX OKTAaB CJIYKAT JJIs MO eP>KaHusl IPaBUTAIIIOHHBIX
YacTOT CBA3M KJIeTKH ¢ Mosrom. Kaxas kieTka mpu HapylnieHuH aab0eno
Tpebyet oT Mo3ra «IIOAITUTKU» WJIM BIBOJIA JIUIITHUX ITOTEHITUAIOB. B aTOM
cydae Mo3T U GOpMUPYET NPAMYIO aIPECHYIO OCTABKY WJIM IOJIKJII0YaEeT
KaHaJIbl BBIBOJIA JIMIIIHUX MTOTEHITUAIOB. MOKHO He 00BACHATh, HACKOJIBKO
BJKHO BOBPEMsI «II000EATh» WJIM «CXOAUTH B TYQJIET» — €CJIM HAapYIIAeTCs
PEeXXUM, B JKUBOH KJIETKE ITPOUCXO/ISAT U3MEHEHUs ab0es10, CABUT CPeTHEN
TOYKH, HAPYIIEHHUSA B CUCTEME CBA3U ¢ Mo3rom u T.. Takue KJIeTKH 00
OTMHPAIOT, JINOO CTAHOBATCSA «BaMIIMPAMU» B CPEAE€ OCTAJIbHBIX KJIETOK.
I[Ipu »TOM HapyliaeTci «MUPHasg» >KU3Hb U OKPYKAIOIUX KJIETOK.
[TogpoOHOE omucaHue 3>KUBOW KJIETKH, Ha3HAYEHHE CHCTEM BBIBOZA
nmoreHnuanoB cM. y A. XarteiboBa «bumochepa 3emsm» u H. JleBamoBa
«Cymnocts u Pazym» T. 1.

CBaszp Mo3ra u BbIOOP THIIA KaTaJIu3aTopa

Kak ykazaHo BbInie, Mo3r, mMOJIydMB CHUTHAJ OT KUBOH
KJIeTKH, ¢opMupyer e JU00 AOCTAaBKY COOTBETCTBYIOIIUX
MMOTEHIIUAJIOB (za COOTBETCTBYIOIIIUX OKTaBax), Jan0o
OCBOOOK/IAaeT KJIETKY OT U30bITOYHBIX TOTEHIIHAJIOB.

3/1ech BO3MOKHBI TOJIBKO JIBE CUTyaIuu — 100 Mo3r 3HaeT 0 ToM, 4TO
B KJIeTKe eCThb HapylleHus U, KpoMe HOPMAaJbHON CXeMBbI, IOJKJIIYaeT
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JOIIOJIHUTEJIbHBbIEC PE3EPBHI, aubo He 3HaeT, U TOoraa KJIETKa MOXXET
IIOJIYYUTb TO, 4YTO el He Tpe6yeTc;1, WIN U3 HeE€ HU3BIMAIOTCA KU3HEHHO
Ba*XHbI€ IIOTEHIIXAJIbI.

N3 MHOKeCcTBa CTPYKTYP, ¢(OpPMHPYIOIIUX IJIOKO3Y,
MEIUIIMHA BbIABUJIA OJAHY — HHCYJIHH.

HNHCcy/IuH ABIAETCA KATAIN3aTOPOM, HO OH padoTaeT TOJIbKO
B KHBOU cpeae, u ero crpykrypa ¢gopmupyerca Mosrom. Eciu
BBIJIEJIUTh UHCYJIMH U MOIBITAThCS €0 PACCMOTPETh, Mbl YBUIUM MEDPTBYIO
MaTepHIo C OCTaTKaMH IMOTEHIIUAJIOB U MarHUTHBIX UMIIYJIbCOB, KOTOPBIE
JI0’KHBAIOT B YCJIOBUAX OTCYTCTBUA CBA3U ¢ MO3rom.

ITO aHAJIOTUYHO TOMY, KakK IIOJ :') A 5~ 0 SRR | 7]
MHKPOCKOIIOM HBITAIOTCA paceMoTpersh - L) \wﬂ;}‘»z B2
KPOBb, B3ATYI0 M3 BEHBl — OHA MHPOIILIA E\/OVL:D : - ,}:*3 0. (
Yepe3 CeNCHC U He fABJIAETCA yxKe TOH | () 'ﬂ:ji"‘} 0 0:C
JKHBOH KPOBBIO, KOTOPAs HAXOAUTCS B ) 7 g qu (o O (
BEeHAX M apTepusx. MHCY/IMH — He TPOCTO 7% ‘:)O /O = O
MHOTOOKTABHBIA  KATajJu3aTop,  IIO ‘: (@) (@ g DS
KoMaHzaM Mosra B IOKeJyTOYHOMH A0 LAY

JKejle3e IIPOUCXOJIUT BBIPAOOTKA MMEHHO TOTO WHCYJIMHA, KOTODPBIM B
JIAaHHBII MOMEHT W HeoOxoauM. Kpome TOro, HU3KOOKTaBHAs YacTh
WHCYJIMHA «3aKaThIBAETCs» B OEJIKOBBIN KOHTEHHED U JOCTABJISETCS KUBOU
KJIETKE, I7Ie OH HEOOXOJUM JJIsl «BBITPY3KH» JOCTaBJIEHHBIX ITIOTEHIIHAJIOB.
IToaTOMY HMHCYJIMH JOJI2K€EH B TOYHOCTH COOTBETCTBOBAaTh HeE
MPOCTO TreHOTHUIy, MO3r 10/I2K€H UMEeTh BO3MOKHOCTH YIIPABJIATH
BCEMHM MOTEHIHAJaMH 4YacTOT 3JTOr0 KaTrajJu3aTropa, HWHaue
pe3yJibTaT JAOCTaBKH KOHTEHHEPOB OyJZeT He OIpeaesieéH.
IToTeHnMaMbl TPABUTAIMOHHBIX YACTOT W MATHUTHBIX HMIIYJIbCOB, HE
MOJAIOIIHECs] KOHTPOJIIO CO CTOPOHBI Mo3ra, SBJAIOTCA «aTOMHOU
O0oMO0¥i», TPaHCMYTHDPYIOIIEH JKHBYI0 KJIETKY B HalpaBJeHUU, He
IIpelyCMOTPEHHOM IIPOTPAaMMOI pa3BUTUA U MyTanuu. Ha mepBom artare B
KJIETKE MPOUCXOJUT U3MEHEHHe CpeJHEeN TOYKHU, 3aTeM BCTYyIaeT B CHJIy
3aKOH MUHUMU3ALHNU 110 aIb0e/0, IIBETOBAasA raMMa Ha HU3KHUX OKTaBaxX —
3€eJIEHAs, YTO COOTBETCTBYET MIPEBBIIIIEHNUIO0 HOPMBI IIOTEHITHAJIOB, IJIS MO3Ta
¢popmupytoresa curaanbl SOS. Mo3r HauMHaeT U3MeHATh (PyHKIIUU TPAKTOB
JIOCTaBKH, MEHSSA MOTEHITNAJIBI YaCTOT MOYEK, MOKETYIOYHOHN KeJIe3bl U
T.1. HacTtynmaer aBToko/ie6arebHbIN (HeynmpaBJiseMblii) mpoIiecc,
KOTOPBIN ¥ IPUHATO HA3bIBATh JIN0O caXapHBIM AUA0€TOM, JIU0O
TUIIOTIUKEMUEH.
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1. I/ICKyCCTBeHHI)Ie KaTa/Inu3aTopsbl

B yciioBHAX aBTOKOJ1e6aTEIbHOTO IMpoliecca MPOU3BOAUTCS ITOIIBITKA
crabmwims3anuu (He yAaaIuTh, a HWMEHHO CTaOWIN3UPOBAaTh) BBOJS
HCKYCCTBEHHbIE€ KaTaJu3aToOpbl — HWHCYJIHUH, II0JyYeHHBIH,
HapuMep, U3 IOJKEJyIOYHOU jKeje3bl cBUHeH. [Ipu HacTymieHuu
IIPUCTYIIOB 3TOT HWHCYJIUH BBOJAT B OPraHH3M, CO3JAaBasg WJLIIO3HIO
HOpMAaJIu3allil OOGMEHHBIX IpoieccoB. Kpome Toro, mo wmepe
YXYAIIEHUS COCTOSTHHUS, €M0 HAUMHAIOT BBOJAUTH PETYJISAPHO.

2. IocaeacrBus HCIIOJIb30BaAHUSA MICKYCCTBEHHBIX
KaTaJau3aTopoB
HcKkycCTBEHHBIN KAaTAJIU3aTOP — JTO CIPYKTypa, He

HNMeInasa yacToT cBaA3u ¢ Mo3drom. Kpome Toro, nosydyeHHbIN TaKUM
o6pa3oM WHCYJIMH HMeEEeT TOJIbKO HHU3KOOKTaBHBIE COCTABJIAIOIINE,
mpolenmme  cemncuc  (paspymieHwe TOpsAMBIX  cBA3eid). Ho  jmaxke
HU3KOOKTABHBIE  COCTABJISIIOIIME COOTBETCTBYIOT YAaCTUYHO CMBICIIY
MOJIyYeHUsI KOHTEHHEPA, IOITOMY HX HAJIUYHAE ¥ IIPUHOCHUT
BpeMEHHOE o0JsierdyeHue. [Ipu 5TOM KJIeTKa IOJIy4yaeT «TPEMYUyIo»
CMeCh 13 HEM3BECTHBIX WJIN HEXKEJITAHHBIX BHICOKOOKTABHBIX TOTEHIIHAIOB B
«CBUHOH OOKJIaZIKE» .

Ho ainp0eno «CBUHOM OOKJIaZAKHU» BCErma
TMOJIOKUTENbHO, U CyNepHo3uIllus ajabbeno
NPUBOAUT K H3MEHEHHIO II0JIOKEHUA
cpeaHeii Touku. Kakmasa HoBasa mNOpIusA
HCKYCCTBEHHOTO HHCYJIHHA COKpaliaer
JKN3HDb KJIeTK:H. MOo3r He MO:KeT BMellaTbCAa B
3TO npoilecc, TAK KaK  OTCYTCTBUE
yIOpaBjJeHUus He  TIO03BOJIAET YTO-JIU00
NpeaIpUHATH.

Hanmuyre WCKyCCTBEHHOTO HHCYJIMHA B OpraHU3Me HapyllaeT, B
IIEPBYIO OUepesib, KOHEYHO, aabbe1o camoro Mosra, KOTopbiii GopMUpyeT B
nHGOPMAIMOHHOE I0JIe CUTHAIBI 0 HapymeHun ansbeno, u CUCTEMA
BIIpaBe NMPHUCTYIIUTH K JJUKBUAAIIUM Takoro Mo3sra, KOTOpblii He B
COCTOSTHUU CIIPABUTHCA CO CBOUMU ITpobIeMaMu.

[TonBesist UTOT, HEOOXOAUMO CAEIATh BHIBOJ, O TOM, YTO YEM PaHBIIIE B
COCTOSIHUM Hayajia «MIPUMEHEHHsA» UHCYJIMHA OyAyT IOJKIIOUYEHbI
I[Iporpammbl  «CBeTJI», KOTOpbIe IIO3BOJIAT OTKa3aThCA OT STOTO
«TPAUITUOHHOTO U3JI€YEeHUsI», TeEM OOJIbIIIE IIAHCOB IMPUBECTU COCTOSHUE
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Mo3sra u Bcero Oopranu3dMa B <«HCXOAHOE» — TO €CTb B COCTOAHHUE 1d0
BO3SHHUKHOBEHUA l'IpO6JIeMI)I, CBSA3AHHOU C Pa3BUTHUEM ILI/Ia6eTa.

JIJ1s1 ipesicTaBUTENIeH N3BECTHOTO reHOTUINIa MO3ra, mpeBaIupyoIuX
CErOJIHA B MeJUIIMHE, BeayIIux (PapMKOMIIAHUAX U HE TOJBKO: TaK Kak
HCKYCCTBEHHBIN HHCYJIH ITOJIyYaloT U3 CBUHUHBI, TO U KOIIIEPHOE MsCO, KaK
akTuBHasA Owmomo6aBKa, JO/KHO OBITh MMEHHO CBHUHHHOHN, IMPUYEM B
cootHoenuu: 88% cana u 12% msaca. KolepHyro CBUHUHY JIydllle BCEro
3aKynath B bejiopyccuu — OHa He COAEPKUT T€HHOMOAU(DUIIMPYIOIIUX
106aBok (B oTsimume oT YkpauHckoi u ITosbsckoit). [lepen ynorpebiiernem
CBUHBIO HEOOXOUMO UCKYIIaTh B peke MopaaH /IIsl OUUIeHUs OT IeITHEN B
e€ KullleuHuKe. Bo3pacT CBUHbY He JIOJKEH MTPEBBINIATD 22 JIET.

14.08.2013

Pyccxoe Hayano-Texnugeckoe O6mectro («PHTO»)

. llixpypnen
Tlpogonxernue caegyem...
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