Hay4dHble akcnegunummn, nmerowme NUNoTHLIN
XapakTtep, NpoBOAUNNCL B MATU NOKalnbHbIX
panoHax AHB3



PauoH 1. ABTogopora «r.AHHa-c. ApXaHresribCKoey.
«333 KM».

[lpoBeaeHMe 3KCnepMMeHTanbHbIX UCCNeaoBaHUN MO 3aMepy
9NEeKTPOMarHUTHbIX Nosien

N3bAaTme opraHoB Yy NOAOMbITHLIX KPbIC ANA TMCTONTOMMYecKnxX
nccriegoBaHUn

[lpoBeneHne nccrnegoBaHU 3HEProMHPOPMALIMOHHLIX CTPYKTYP
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PauoH 2. ABTogopora «r.AHHa-c. ApxaHrenbCKoe.
«343 KM».

[lpoBeneHne nccrnegoBaHU 3HEProMHPOPMAaLMOHHbLIX CTPYKTYP

[unarHoctuka ncribityemoro Ha mea npunbope «Omera-M»

CHATMe oTnevaTKoB nanbLEB N NaJoHEN UCMLITYEMOro AfS
nccrnegoBaHun BnmsaHua ycnosmn AHB3 Ha gakTunockonnyecknm
NOPTPET YernoBeka
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CHATHe oTne4yaTkos
nanbueB W  NagoHewu
NCNbITYEMOro ans
nccnegoBaHUM  BIUSIHUA
YCITIOBUU AHB3 Ha
[AaKTUNOCKONMNYECKUmn
NOPTPET YerioBeka.



PauoH 3. ABToaopora «r.AHHa-c. ApxaHresnbckoey.
«363 KM».

[lpoBeneHne nccrnegoBaHUm 3HEProMHPOPMAaLMOHHLIX CTPYKTYP
NamepeHne aptepuranbHOro AaBrieHnsa KpoBuM YrieHa akenegmunm

N3baTne opraHoB y NOAONLITHLIX KPbIC ANA TMCTONOrMYeCcKnX
nccrieaoBaHumn






N3mepeHue
apTepuarnbHoro
OaBrieHnsa KpoBun




JKCno3nyms
BO30ENCTBUA
9Hepro-
NHPOpPMaLMOHHOrO
nornsa Ha
NOAOMNbITHbLIX KPbIC
ans
MMCTONOrMYECKnX
nccnenoBaHUM Ha
363 KM
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PauoH 4. «CBeTaLwaaca onmxHAas nonsHa»

Bua ceeTtdaLwenca onumkHen NnonsHbl

[lpoBegeHne aKkcnepmMMeHTanbHbIX MCCNEaOBaHMN MO BIUAHUSA
BHECUCTEMHOMN SHEPrONHIPOPMALMOHHON CTPYKTYpPbI (CTONOAa) Ha
00BbeKTbI, buonornyeckmne oobLEKTbI U BELLECTBO






NccneposaHne BnuaHusa AHB3 Ha
buonorn4yeckme oobeKTbI N BELLECTBO.
JKcnepuMeHTanbHasa nroLlaaka
«CBeTdLwasaca nonsHay.



PatioH 4. «XKentosp»

Bua panoHa XXentospa

[lpoBegeHne nkcnepumMmeHTanbHbIX UccrnegoBaHU CBOUCTB
BHECUCTEMHOMN SHEPTrONHIPOPMALMOHHON CTPYKTYpPbI (CTONOA) 1
ero BNMsHMe Ha 4YenoBeKka, 00beKTbl U BELLEeCTBO



KenTtospa

Bua panoHa






HekoTopble nTorn Hay4Ho-
9KCnepuMeHTanbHbIX MCCNeaoBaHUI



MeauunHcKkoe HanpaBrieHne



NepeyeHb

3KCNEepUMEeHTOB C aHOPMaribHbIM
Bo3oeuctesuem AHB3 Ha YenoBeka

*UccrnedosaHue usMeHeHUs1 MemampoH, omez2a M, Xonmep, dnekmpokapduozpamMmma
06bI4yHas ,Ponb, Pe3HUKkoe, buoxumusi Kpoeu, padyxxka, apmepuasibHoe daeJsieHue,
nanusuisipHble JIUHUU, cmamucmuka 3abosiegaHul, 2/1l0K03a, Cy6beKmueHbie
owyweHusi, dokmop Ipsizee

°AHopMa.an0cmb go3deiicmaussi AHB3 Ha ¢husuyeckue o6bLeKmbI U

npouecchbl 3ak/o4aemcss 8 MaKoOM U3MEHeHUU UX Xapakmepucmuk, Komopoe
npomuesopeyum obuwenpu3HaHHbIM hu3U4YECKUM MOOesIIM amux siefieHull, a makKkxe
UHbIM 06Wenpu3HaHHbIM hu3uYeCcKUM rnpuHyuUnamM u meopusim.



NepeyeHb

3KCNepuMeHTOB NO UccrneaoBaHULO
BnuaHna AHB3 Ha
3HepromHcgopmMaLNOHHbIE
nokKasaTesiu COCTOSAHUA opraHmMsama
yenoBeka



AKCNepuMeHT
«AccnedosaHue enussHuss AHB3
Ha uHmeezpasibHbie 3HepP20UHOPMaUUOHHbIe MoKa3ameJsu
COCMOSIHUSI Op2aHuU3Ma YeJsioeeKa

Llenb 3kcnepumeHTa COCTOMUT B MUCCregoBaHMWM BO3MOXHOCTM  ynydlleHud
9HEPronHMOPMaLMOHHOIO COCTOSHUS OpraHn3amMa 4YerioBeka 3a CYeT acCUuMunsaumu
9HEpPrum recakTUBHOW 30HbI.

OGbeKT uccnepoBaHUM — MNOTHOCTb, dopmMa W pasmepbl buonona 4enoBeka,
pacnpegeneHne 3HeprMm no  OCHOBHbIM  3HEPreTUYEeCKMM  LEeHTpamM  4ernoBeka,
nonsipu3aunst 3HeproodosIoYKM U COOTHOLLEHMNE IHEPTUIM NOMSAPHLIX Ha4Yan B YeroBekKe.

MeToabl uccnegoBaHmna — OMONOKALMOHHbBINM, OCHOBAHHbIN HA CPaBHEHUN UHTErpanbHbIX
9HEProMHPOPMALIMOHHBIX XapaKTEPUCTUK COCTOSIHUS OpraHu3ma 4verioBeka 0O U nocre
npebbiBaHUS YenoBeKka Ha reoakTuBHbIX Todkax AHB3.

YcnoBua akcnepumeHta — 4 obcneaoyembix 4enoBeka. BpemeHHOM uHTepBan mexay
n3mepeHnamm — 1,5 mecqaua.



OTHOCUTENbHOE U3MEeHEeHMEe OCHOBHbLIX XapaKTe pPUCTUK
3HepreTU4YeCKom CTPYKTypbl YenoBeka nocne sBosgencremsa AHB3

3 _/
2,51
2 —
Pe3ynbrathbl !
3KCnepumMeHTa 154
1 -
0,5
MroTHOCTL Pasmepbl Buwynxa/AHaxata Yactota  Myxckoe/XKeHckoe
BbiBOAbI

O6HapyxeHo cyuiecTtBeHHOe No3nTueHoe BnusHne AHB3 Ha OCHOBHbIE XapaKTEPUCTUKU
9HEepPronHdOpMaLMOHHON CTPYKTYpPbI (BMONOSs) NCMbITYEMbIX FNLL:

*  yBenn4eHue dHeproHacbIWweHHOCTN (NNoTHOCTK) buonosns Ha 70%;

* yBenun4yeHue pasmepos duononsa Ha 75-115%;

* ynydweHne 6anaHca OCHOBHbIX 3HEPreTUYEeCKNX LLEHTPOB YENoBeEKa;

*  POCT 4YacToTbl BUbpauum drnononst Ha 3-5%;

* yBenun4yeHue y oTaerbHbIX UCMbITYEMbIX COOTHOLLUEHUA MYXXCKUX U XKEHCKUX SHEpPrun B
CTOPOHY BO3pacTaHnsa MyXCkux oo 8-10%;



AKCNepuMeHT
«UccnedoeaHue enusiHusi AHB3
Ha cepdeyYyHOo-cocyoucmyro U UeHmpasibHYyH
HEepPB8HYI cucmeMbl YesioeeKka

Llenb nccnepgoBaHnn - BbisiBrieHne ocobeHHocTen pabotbl B AHB3 cepaeyHo-
COCYOMCTON U LeHTpanbHON HEPBHOM CUCTEM YerioBEKA B MHTeEpecax paspaboTkm mogenu
XU3HW YenoBeKa B 9KCTPEMAsibHbIX YCIOBUAX HAPOXAEHUS HOBbIX PeanbHocTen

OOb01BbeKT uccnegoBaHuUn — dmonormyeckn aktmeHas Todka LeHb-MeHb C7 kaHana
cepaua n bruonorn4yeckn akTMBHasi ToO4Ka rorioBHOro Mo3ra KaHana HEpPBHOM
aereHepaumn.

MeToauka namepeHun paspaboraHa npod. PesHukosa K.M. OcHoBaHa Ha perncrpaumm
pasHOCTM TeMnepaTtypbl Mexay 6uonorndyeckn aktmBHonm Toukoun ( BAT) n MHTakTHOM 30HON
KOXW.

YcnoBusa npoBeaeHuna akcnepumMmeHTta — pespanb 2009 r., ucnebityemasa rpynna B coctase 4
yenosek. MIamepeHna Ha reoakTmBHbIX Todkax AHB3 - 333, 343 n 363 km, a Takke 0, BO
BpeMs 1 nocne akcnepumMeHTa Ha «brnvxkHen nonaHe» AHB3.

NU3meputenbHbIN NPUOOP - MUKPOMPOLIECCOPHbLIN pernctpartop TemnepaTypbl KOHCTPYKLUNN
npod. banawosa KO.C. n npod. PesHnkosa K.M.



Pesyn braTbl 3KCMNeEpMMeHTa

MoBepenve B AHB3 NMoeepeHue B AHB3 MepugnaHa cepgua C7
MepvavaHa gereHepaumm Mmosra
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PasHuua TemnepaTypbl, rpag
PasHuua TemMmnepartypsbl, rpag

1 — A4 \/
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1% 10 15 20 25 30 35:/40 45 50- 55 60 -1
-3

Bpews B cek = Bpewmsa B cek
=— - [1o HoBoxonepcka [lo Hayana akcnepumMeHTa T P
— — Jlo HoBoxonepcka O Ha4vana aKcrepumeHTa
Bo Bpems akcnepuMmeHta = - [locrne aKkcnepumeHTa A P A P
Bo Bpewmsi akcnepumeHTa — — [locne akcnepumeHTa

BbiBOAbI

1. O6HapyxeHo cywecTBeHHoe BnusHne AHB3 Ha perynsaTopHble Npouecchl cepaeyvHo-
COCYOUCTOM U LEHTParibHOW HEPBHOM CUCTEM YernoBeKa. OTO NPOABMSETCH B PE3KOM
ycuneHnn amnnutyabl konebaHmm pasHuubl Temnepatypbl Mexay BAT kaHana cepgua un BAT
KaHana HepBHOW AereHepaunm N MHTaKTHOM KOXEN Yy BCEX UCMbITYEMbIX MNPU UX HAXOXOEHUN
B panoHe «bnmxHen nonsHbl» 40 U BO BPEMS SKCNEPUMEHTA.

2. OBHapy>XeHO pe3Kkoe YMEHbLUEHNE Y BCEX UCMbITYEMbIX HYNS pasHULbl TeMneparypbl
cpasy nocrie OKOH4YaHWs NPOBOAMMOIO Ha «BIiMKHEN nongaHe» aKcrnepmMmeHTa.



AKCNepuMeHT
«UccnedoeaHue enusHus AHB3
Ha adanmayuoHHbIe 803MOXXHOCMU Op2aHU3Ma 4Yesio8eKa»

Llenb akcnepumMeHTa COCTOUT B BbiSIBNEHUM Hanbonee peakTUBHbIX K BO3AENCTBULO
AHB3 cuctem opraHuama.

O6beKT uccrnegoBaHMKU — HEPBHAs, cepaeyHo-cocyanucTas M MMMYHHasi CUCTEMB
opraHu3mMa 4erioBeka, a Takke CTeneHb CornacoBaHHOCTU paboTa KNeTok N COCTOSIHUE
MEXKNETOYHOro NpoCcTpaHCcTBa.

Ycrosust akcnepumMmeHTa - dpespanb 2009 r., ucnbiTyemas rpynna B coctaBe 4 YenoBek.
[MpenBapuTenbHoe obcnenoBaHne 3a 2 OHA A0 Bble3da v nocnegyrowlee Ha 2,3,1 7 OHU
nocne Bble3aa.

N3amepuTenbHbIn Npubop — Npubop BeretaTMBHO-PE30HAHCHOro TeCTUpoBaHuUs «/veguc -
donnb»

MeToabl uccrnenoBaHum

1. BeretatnBHO-pe30HaHCHLIN TeCT (brnonorndeckne n OTOHHbIE MHAEKCHI, PeE3epPBbI
aganTtauuu 1 ncuxoseretaTMBHaa Harpyska).

2. C.cermeHTapHas gmnarHoctuka (ToHyc BHC, notpebneHne kncnopoga TkaHAMU U
COCTOSAHME UMMYHHOW CUCTEMBI).



BbiBOAbI

1.

O6HapyxeHo BnuaHe AHB3 Ha  yBenuMyeHume cTeneHnm  cornacoBaHHOCTU
B3aMMOAENCTBUS KIETOK OpraHn3ma Kak equHoOnN CUCTEMBI.

npoueccbl peaktnBauun opraHn3mMma Ha BHYTPUKIIETOYHOM YPOBHE C aAKTUBHbIM
Bbl6pOCOM TOKCMHOB M3 KJIETOK B MEXKIETOYHOE TMpPOoCTpPpaHCTBO U nocrneayrwwummMm umnx
BbiBEAEHUEM N3 OpraHn3ma.

[MTo mepe npubnuXeHUs 4enoBeka K reoakTUBHOW 30He HabniogaeTcs ycureHue
HeCcTabunbHOCTN pPaboTbl cepaeYHO-COCYaNCTON CUCTEMBI.

O6HapyxeHo BnuaHne AHB3 Ha noBbileHMEe MoTpebneHns Kucropoda TKaHAMW,
yCUNEeHNe HanpsXXeHHOCTU paboTbl MMMYHHOW CUCTEMbl BMSIOTb A0 NpeAerbHOW,
YMEHbLUEHMNE OTPULATENbHOIO BO3LENCTBUSA MNCUXMYECKUX (PAKTOPOB Ha OpraHbl U TKaHU
YyesioBeKa, a TakKe NnoBbllLeHNe adanTaunoHHbIX CrnocobHOCTeN opraHu3ma.



[ lcnxonornyeckoe HanpaBrieHne



*UccnedoeaHue e8iusiHUe Ha NMCUXuKy 4yesnoeeka ¢phomoapaguu mpu psida BJ1 Ha
pa3pbiee

Onucamb 803HUKHOBEHUEe 3lihopuu

Tabnuua ebleopaqdueaHus Yesioeeka

HeMbix —pa3Hbie acrneKkmabl

Packpbimue cnocob6Hocmeu no My3bike

Packpbimue uHo20 eudeHusi (HeMbIX U 80pOHUoe8a — HabsirodeHue aypbl
Peesumanu3sauyusi — usameHeHue 6uosio2u4eKo20 eo3pacma

Anma3s crnpocumsb



AKCNepuMeHT
«UccnedoeaHue enusHus AHB3 Ha u3meHeHuUe
ncuxoJsio2u4ecKo20 muna JiudHoCmu»

[MepBr4yHOE
ncuxornormnyeckoe
TecTupoBaHue Ao
Bo3genctena AHB3

s
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Llenb wuccnepmoBaHMM — wuccnepoBaHve BnusHue AHB3 Ha BoccTaHoBneHue GamnaHca u
yCUIMEeHne UHTErpaTMBHbIX (PYHKLMIA MCUXMKU YenoBeka no obpabotke MHAOPMAaLMK rOMNoBHbLIM
MO3rOM W OpraHamu YyBCTB.

ObOBbeKTbI VICCﬂe,EI,OBaHVIVI — WCnbiTyeéMble B Kornm4yecteBe LWeCTn 4YernoBeK C pa3HbIM
NnCuUxXornorn4ecknm Tmurnom JNIM4YHOCTMN.

Metogmuka wuccrnegoBaHunm — tect K.I. HOura (Bpurc-Maviepc) Ha onpegeneHve Tuna
MHdOpMaLMOHHOrO MeTaGonusma.

YcnoBusi NnpoBeAeHNA 3KCNepUMEHTa — KINMHUYecKkoe HabnoaeHne u TecTupoBaHue. Bpewms
MOBTOPHOIO TECTUPOBAHUSA — 3 HeAenu nocne Bo3AeNCTBUS .



Pe3yn braTbl 3KCMNeEpMMeHTa

BnusaHne AHB3 Ha BocnpusaTue nHcgpopmaymnm
Bnnanmne AHB3 Ha cnocobbl 06paboTku NHcpopMaLum

BbiCLLUE HEPBHOW CUCTEMOM YernoBeKa

f/

CooTHOLLEHWE 3TMKa/Noruka
o
()]
1
CoOTHOLIEHNE MHTYMLMNA/HYBCTBO

O ////,,7 I I I I T T
Ne 1 go No1 Ne 1 Ne1 Ne 2 Ne2

T N Ao  nocne [o  nocne

y B YyBcTB -
B Jloruka Ne 1 - 3TUKO-CEHCOPHbIii SKCTpaBepT yBCTBO Ne 1- 3TMKO-CEeHCOPHbIV 3KCTpaBepT
B 3T1uka Ne 2 - MHTYUTUBHO-NOTMYECKUI SKCTPaBEpT B VIHTYnums Ne 2 - UHTYUTUBHO-JTOMMYECKN IKCTPaBeEPT

BbiBOAbI

1. OG6HapyxeHo, 4To AHBE3 cnocobcTByeT rapMoHM3aLUKN N YCUITEHUIO UHTErPaTMBHbLIX OYHKLNA MCUXMKK NO
obpaboTke MHopMaLMn Yepes ycuneHue peLeccuBHbIX (NOAYMHEHHbIX) U ocrnabneHne OOMUHAHTHLIX
(npeBanupyrowmx) oyHKUMR. Tak, Ha ypoBHe 006paboTkM MHOPMaLMM YCTAaHOBIIEHO, YTO Yy YerioBeka C
AOMUHNPOBAHUEM FOMMKN aKTUBU3UPYETCA aTMYECcKasa cocTaBnstoLwasa n Haobopot. Ha ypoBHe nepBUYHOIO
BOCNPUATUS MHPOPMaLMN YCTAHOBMEHO, YTO Y YenoBeka C JOMUHUPYIOLLUNM UHTYUTUBHbLIM BOCMPUSATUEM
yCuUnvmBaeTcsl YyBCTBEHHOE BOCNpUATUE U HAa0BOPOT.

2. AHopmanbHoCTb Bosgenctemss AHB3 nposiBnsieTcss B UISMEHEHUM CBOWCTB MCUXMKW YenoBeka Takoro poaa

oes npoBeaeHunsa crneunarbHbIX NCUXornorn4eCcknx TpeHMHroB.



AKCNepuMeHT
«AccnedosaHue enussHuss AHB3 Ha
3MOUUOHAaJIbHYI0 COCMasJIsTiouyro Ncuxuku
YyesioeeKa»

Llenb nccnepoBaHuu — nccriegosaHne snusHne AHB3 Ha ypoBeHb CUTyaTUBHOW TPEBOTN.

OO0BLeKkTbl uccnegoBaHUN — UcnbiTyemble B KONMM4ecTtBe LWeCTUn 4erioBeK C pPa3HbIM
NCNXNYECKUM TUMOM JTINYHOCTU N YPOBHEM CI/ITyaTI/IBHOI7I TpEBOIN.

MeToauka nccnegoBaHUM OCHOBaHa Ha MUCNoOMb3oBaHUM «locnuUTanbHOM LWKarbl TPEBOMN U
aenpeccun» HADS aBTopos Zigmond A.S. n Snaith R.P., 1983 r.

YcnoBua npoBefeHUsA 3KCrepuMeHTa — KIMHUYECKOe HabnogeHne n TeCTUpoOBaHME 3a CYTKU
00, cpasy nocne u cnycta Hegesno nocne so3aenctans AHBS.



BbiBOAbI

1. OOGHapyxeHo, yTo AHB3 okasana nonoXxuTerbHoe BO3AENCTBME Ha SMOLMOHANbHOE COCTOAHNE BCex bes
ncknoYeHnss obcrnegyemMblx NUL B BUAE CHUXEHUSA YPOBHS CUTYaTUBHOW TPEBOMN C KIMMHUYECKOTO YPOBHS
A0 CYOKITMHNYECKOro N HOPMasibHOMO W C CyOKNMMHNUYECKOro 40 HOPMasnbHOrO.

2. AHopmarnbHocTb Bo3gencteuss AHB3 nposBnseTrcs B CHUMXXEHUM 3a KOPOTKOe Bpems (MeHee 1-2 OHen)
YPOBHSI CUTyaTUBHOW TpeBOorn 6e3 npuMMeHeHus NCUXOTPOMHbLIX MpenapaTtoB M NCUXoTepaneBTUYEeCKOro
BO3AENCTBMUS Ha NCUXUKY YeroBeka.



AKCNepuMeHT
«AccnedosaHue enussHuss AHB3 Ha
adanmauyuoHHbIe MexaHU3MbI MCUXUKU
YyesioeeKa»

Llenb wnccnenoBaHMWM — wuccnemoBaHve BnvsHMe AHB3 Ha akTMBM3auMio 3BOMOLIMOHHO
3HAYUMbIX KQ4YeCTB MCUXMUKMN.

Ob6beKTbl MCCNEedOBaHUN — UCMbITYeMble B KONMUYECTBE LLIECTU YeroBeK C pasHbiM YPOBHEM
3BOJTOLIMOHHOIO Pa3BUTUS CO3HaHUS.

MeToanka nccrnegoBaHUn — TecT Ha AOMUHUPYIOLWLMIA MHCTUHKT .B. Mapbysosa, 1990 .

YcnoBuAa npoBeaeHUs 3KCNepuUMeHTa — TecTupoBaHue 3a cyTkm o AHB3 u cnycta 3 cyTok
nocne AHB3



BbiBOAbI

1. OOGHapyxeHo, 4T0 AHB3 o0Okasana nonoOXWUTenbHOE JBOSIOUMOHHOE BO3OEWCTBME Ha NpPOSABMEHUe
KONMMEKTUBHLIX COUMarnbHbIX KayeCTB YerioBeka B BuUAE YCUNEHUs anstpymsMa W CTpeMIieHus K
nccnegoBaHuto Ha ....%.

2. ObHapyxeHo, 4yTo Bo3gencteme AHB3 npmBeno k ocnabneHuto NposiBrieHNa BUONOrMYecKNX UHCTUHKTOB
NPOOOSIKEHNA poda W caMOCOXpaHeHUs Ha ...% COOTBETCTBEHHO , a TaKkKe OcCfabneHuo Takux
NHOMBMAYAlbHbIX COUMAribHbIX Ka4eCcTB Kak JOMUHMPOBaHME, AOCTOUHCTBO 1 cBoboaa Ha ...%..

1. AHopmanbHocTb Bo3genctemus AHB3 nposensieTcs..6e3 cneumanbHbIX TPEHMHIA NO Pa3BUTUIO KAYeCcTB



