biauk A.C., K.T.H.. JIOII.
SRCAAN . ARG

T'omoBa YH/IIIA «30H1»
@ GAKC HTYY «KIIl»

“ZoNnbh*

JlocmiaakeHHs 1 MoaeJi rinores
MOXOMKEHHS aHOMAJILHMX

saBuul B YH/1HA «3on1»

"leocpisnyHi aHomanii II1 KocMmo®0iosioriunuii ceminap

AAK aePOKOCMIiYHi K % a
ABULLA - 3eMHUI Ta M. ANUTOMMDP, YKPAIHA

KOCMiYHUIA BUMipKN" 23.03.2019




CTtpaTeria i npyuHUMNU:

MNMpe3ymnuia HeynepeaXeHOCTi

KoHdiaeHUiNHICTb

HauioHanbHa wKona (CcnagKoeMHICTb)

fBuwa i3 pakTopamm aHOManbLHOCTI, NPIOPUTETHICTb

ExoHoMis1 pecypciB (Hanpuknag i3 2011 poky He NPUMMMaOTLCA NOOANHOKI
BUNagku, He niakpinneHi ¢oTto/Bigeo)

Po3rnaparoTbea TiNbKU BUNAAKU i3 MaTepianbHMMU CBiAYEeHHAMU abo
AKLWO € MiHIMYM ABa He3aneXxHux gxepena

7. TllisHaHHA 3apagu 3HaHHSA, HEKOMepUinHa opraHisauis

8. [leMoKpaTU4HICTb, NnropaniamMm, CMHeKTUKa, KOMaHaHa rpa

9. BiakpuTi o6roBopeHHs Ta 3acigaHHA

10.Biakputnn gocrtyn Ao pe3ynbraTiB

11.MoOGinbHicTb (24 roaMHHA rOTOBHICTb)

12....

A

o

NMapaaurma: gocnigxeHHs aHoMarnbHUX
pai A A . IBa acnektun A4:
SIBMLL, HAYKOBMMW MeTogamu, anpobauis 1.HaujoHanbHa 6e3neka

Teopin, PopmMyBaHHSA HOBOI HAYKOBOI 2 HoBiTHI TexHonorii
KapTuHu CBITY.




AHOManbHI ABULWA — HENEPIOANYHI LUBNOKOMINHHI
SABULLIA Y OTOYYHOHOMY CEPEOOBULLI, MAapaMeTPUn Yu
XapaKTEPUCTUKN AKX HE MOXYTb OYTU NOSACHEHI Y
paMKax NaHiBHUX HAayKOBUX YABIIEHb.

AHOMarnbHe
ABULLe fAK HaBkonuuiHe
«4YOpHa cepeagoBuLle
CKPUHSA»

AHOMarnbHe
HaBkonuiwiHe ABULLUe K
cepeaoBuLle «4YOpHa
CKPUHA»




YKpynHeHnn ctTaHaapTM30oBaHUM Nepenik aBvuy i pooiT, Wwo
NPOBOAATLCA NPU IX AOCHIAKEHHI (BUTAr):

AA

1. BuBYeHHS criocTepexeHHsa AA
ANCTaHLUINHO

2. BunB4yeHHsa crnocTtepexeHHa AA Ha
MiCLLeBOCTI

3. HocnigxeHHa micub B3aemopil AA Ha
MiCLLEBOCTI

4. [ocnigXeHHS Micub IMOBIPHOIO
BUHUKHEHHSA AA Ha MicLeBOCTI

5. BuB4eHHA peHOMeHY dhopmaLin Ha

nonsix

[ocnigxeHHA maTepianbHUX 3paskiB

[locnigeHHa nonTeprencTHUX

doeHOMEHIB

BuBYeHHS dpeHOMEHIB TNy NpuBMaiB

[locnigXeHHs iIMOBIPHUX HEBIAOMNX

TBapWH

10....

~N o

© o

Pobotu

OnuTyBaHHA | aHKETYBaHHSA O4eBUALIB
PekorHocumpoBka

[eoge3nyHa 3nomMKa MicLLeBOCTI
BinOip 3paskiB

BumiptoBaHHSA pagionoriyHoro ooHy
CTauioHapHi BigeocnocTepexXeHHs
JTabopaTtopHi aHani3n 3paskis
doTOo-Bigeo3nMomMKa

AHani3 goto Ta Bigeomarepianis
10 Po3pobka rinotes

11. MopgentoBaHHSA | OTOTOXHEHHS ABULL
12. ...

O©CONOUAWNE

Onsa KoXXHOro BUNnaaKy
nipoupaeTbLCa nepenik pooiT i
npunaais!




" A
L]
KoHuenTyanbHa cxema npoBefeHHA ekcneauuil (npuknaa)

NMoBigpomneHHAa npo AA

CrartTi, mepexi, 3MI...

OnpauroBaHHA nepBUHHOI iHbopmauil

3aTBepOKeHHs 3asiBKa npoBeAeHHA ekcneauuii

3acigaHHA
KoopAUHaUiNnHO

I paam « Mporpama npoBeAeHHA BULYKYBanbHO-
AocniaHNUbKUX 3axoais
Cknap ekcneauuii TeXHi4He
3abe3neYyeHHs

. MpoBeneHHs ekcneguuii

YHOUA «30HO»




S _

Yum mMoxxHa gocnimkysaTtv AS: Tennosisopu, nipomeTpu

- PagiomeTtpu

- BisyanbHi cnocTtepexHi metoau « Mikpockonu

* TpapuuinHi BUMipK « MarHiTomeTpu, 4acToTOMipK
‘ 5!°"°Ka'-'-"" *  YyTnuei MikpopoHM

. EIOAeTEKTOpI/IU * bBypunbHe ycTaTKyBaHHSA

* Cam ocobosun cknan « [eope3nyHe obnagHaHHS
 [punaau i yctaTKyBaHHA: « Hiyne 6auyeHHs

* Bigeo-doTto kamepu

« [lanekomipu, nasepu

* biHoKkni

* MeTtanouwykaui

» CneuianeHi npunaan

» BnacHi po3pobku

» CneuianizoBaHe nporpamMmHe
3abesneyeHHs

» 3acobu iHauBigyanbHOro 3axmcTy Ta
BUXXMBAHHSA

{ « JNabopaTopHe OCHaLLEHHS,
ManHAMaLLUUHN..

» CnopsigpkeHHs nigTpuMKkn (padii..)

« KBagpokonTtep

*  MOHITOPUHIoOBi KOMMNEKCH

LLnpoke 3anyyeHHsa cneuwianicTiB Ta
naboparopin Ha ayTcopci !




" BN

HoBli nigxoaun Ao ocHaweHHA LleHTpy

* TexHOO030pPOEHICTb

*  MOHITOPMHIOBi KOMMEKCH

» [lporpama HaB4YaHHS
«ba3uc»

« EkKinipyBaHHA Ta
iHOMBIQYaNbHI KOMMNIIEKTYU
3axucTy

» QOpraHizauinHa i
npodoecinHa crnieuianisauis

. Mosc MiH. _—7

b= EKIMIPYBAHHS (icHytoue Ta nponosauii)

Micbkuit BapiaHT

=

Mosc
po3BaHTa
KEHHA

NiTHiA
eKcneanUinHu
W BapiaHt

OcHauweHHs:

(ogHOpa3o08i:

baxinu, Npunagw/ \ :
Wanouka, s Mosc Min.
PYK3BMYKK, 3axucry/ OCHaWeHHA
nakeranAa anteyka

npoo,

pecnipartop,

33XMCHI

oKynApu)

YyacHuK/cniBpoBiTHUK Ekcnept KoopauHatop




IHOBaUinHicTb, Edge Sciense, 3any4yeHHA nepenoBuX po3poookK, po3pobka

NMPOEKTIB:

Bipain
1.lHchpopmauninHo-
TeXHIYHUHN

2.CuctemMHo-
aHaniTMYHuUM

3.EkcnepumeHTanbHO-
KOHCTPYKTOPCbKNUN

4.3aranbHo-¢pisnyHnNn

MpoekT
Cnapok

moc

OTOTOXHEHHS -
Mpopus

WnT
ATpakTop
OGenick

KBaHT

Cwvna - Nowyk

OcHoBHa meTa

CucremaTtusaudisi Ta o6nik apxiBHUX
mMaTepianiB woao AA

CTBOpPEHHSA CNTOBHUKA KINHOYOBUX TEPMIHIB
aHOManicCTUKM

MapameTpu3sauin Ta aBTomaTn3sauis
OTOTOXHEeHHS Af

Po3po6ka UMBIiNIbHOro 3aXMcTy HacesreHHs
BuBYeHHA HeTpUBIanNnbHUX AiN

BusiBneHHs i gocnigXeHHA aHOManbHUX 30H
Ta apTecpakTiB

Po3pobka HOBUX NOSICHEHb KBAHTOBOI
MeXxaHiKu A0 aHOManbHUX SBULL,

Po3BuTOK 34i0HOCTEN NOANHU, BUSIBITIEHHS
3HUKNUX Nrogeun, npeamMeTiB



OcHoBHi Afl, siKi BUB4alOTbLCS B
YHOLA «3oHa»:

1. B3aemopais i3 npupogHUM
cepepoBullem (AA3, I'M3,
KHI...)

2. Afl y wTy4yHOMy cepenoBuMLLi
(mpuBnan, nonteprencTun
TOLLO)

3. AHOManbHi aepOKOCMIiYHi
ABuLWA

4. ASl, pocnigxyBaHi
nabopartopHo, BiATBOpPOBaHI /
eKcrepuMeHTanbLHO &

5. MoxnuBocTi CBiAOMOCTI,
Haa3AaioHoCTI NAUHU

dakTopu aHoManbLHOCTI, PA —
Le npoasu peHOMEHRY,
XapaKTeEPUCTUKM AKNUX 3 BUCOKOHO
IMOBIPHICTIO HE HanexarTb
MacuBY NMposiBiB ABULL-TiNoTe3

HJ10, c.Pyankn Kuiscbkoi
obn., cepnenb 2006 p.
" 3

doto HJ10 y Xapkosi
28.05.2010 p.

) . PoT0 peHOMEHY TUny HJ10 y Burnagi Tpbox
BIAOMOI Npnpoan «MPUBUA» OYEBUALISIMU Y [xepen caitna Ha Mogoni,
MigripcbkomMy 3amMKy Kuig, »xoBTeHb 2006 p.



o
FeonaToreHHa 30oHa, M3 — TMn AAS3, 30Ha NposiBY aHOMarnbHUX

HeraTMBHUX BNNMBIB Ha NoAeN, TBAPWUH | POCNUHU, 0BYMOBNEHNX
ocobnusoctamu reonorivyHoro cepegosuwia / IbH A.2.1-1-2014 i e ‘

geopathic crosing = I/

Mpsami o3Haku i pakTopn aHOMaArIbHOCTI 11 ¢ om0 v g o
Mma3: '
* BKa3iBKWU, CBiAYEHHS HACENeHHs

* CTiWKi, 30BHi HiIOM 6E3NPUUNHHI NOPYLLUEHHS
poboTu npunaais, NniaBuLLEHa
3HOLLYBAHICTb | aBapiNHICTb MexXaHi3MiB,
Pi3HMX IHXXEHEePHUX KOMYyHiKauin, byaisens

* MOripLIeHHa caMornoYyTTs, NpunagoBo-
doikcoBaHi 3MiHM NMOKa3HUKIB KPOB'AHOIO
TUCKY, NynbCy, enekTpoeHuedanorpadil
6e3 BnagnmMmx Ha Te NPUYKH nicns
nepebyBaHHSA JTIOOUHM.

* PYWHYBaHHA Knagku byaisens i cnopya,
HaMOKaHHSA CTiH, TPiLWMHYBaTICTb
KOHCTPYKLUIW;

* nosiBa UBini, ipxi, aedopmadin, MOX,
POCINHHICTbL Ha KOHCTPYKLUISAX;

* OcigaHHs BxodiB, LokoniB dyaisens i
crnopya, npocagka éyaisens;

*  HasIBHICTb AiNSHOK AOPIr 3 NiABWLLEHOK 3Haku nonepemkeHHs npo M3
A JiumoHag M. 1O., UbiraHos A. XKMBbIE MNONA
aBapIMHICTIO APXUTEKTYPbI: YyebHoe nocobne.— OBHUHCK:
Tutyn, 1997.—288c.:un.




7
OnocepeakoBaHi 03HaKM i hakTopum
aHomanbHocTi M3:

BUSABNEHHS Dionokauieto

MeOuyHa cTaTUCTUKa, nigBuLLEHa 3aXBOPHOBAHICTb
POCIVH, TBApWH i ntogen, ocobnmeo enigemir;
rfiokanisoBaHe B MexXax gyxe obmMexeHo TepuTopil
pi3Ke | CTiKe 3pOCTaHHS YMCria 3aXBOPOBaHD |
po3nagis

HasABHICTb B [aHi MiCcLEeBOCTI KynbToBux cnopys, (ix
PYiH), 06'EKTIB MNOKMOHIHHA (QXXepeno, AepeBo, ram i
T. 4.) Pi3HMX enoxX i peniriu

ICTOPUYHI JKkepena, nereHaun, nepekasn, MicLLEBOCTI,
AKi cnaBnATbCs (cnasmnucd) «bnarnmm» abo
«3rybHMMM» MicUSMK, «MOrofioc»

HasiIBHICTb NpMXoBaHMX abo 3 BMXo4amMu Ha
NMOBEPXHIO PO3NOMIB I'PYHTY, BIOKPUTUX i NiA3EMHUX
BOZ, NYCTOT, NOKNaaiB pisHUX pyA4 i MiHepanis,
AOiNAHOK 3 ACKpaBO BMPaXEHOK HEeO4HOPIAHICTHO
penbedy

HasIBHICTb MHOXWHHUX CTPYKTYPHUX,
rOPU3OHTASIbHUX | BEPTUKaribHUX AedoopmMaltin
POCNUHHOCTI Ha AOCNIoXyBaHin TepuTopii
HasABHICTb creumdiYHOro MikpoksimaTy, ocepeakis %,__,,_ , &
hOpMYBaHHS! KNiMaTy Ha BEMUKUX TEPUTOPISIX, MiCLb |~~~ = oo SR

: - : . ABY 36ipHuK ((ﬂpOéKHm)) Ne4/2012 - C.16-25/
3apoKEHHS cMepdiB, TaldyHiB, yparaHis FonsipkiH B.®., YH/LIA

BN

' .

s 30Ha BO3MOXHO#
rma3




‘ =
Olnocepe.qKOBaHi O3HakKM i pakTopu
aHomMmanbHocTi I'M3:

panToBi 6€3NPUYMHHI NCUXOEMOLINHI 3MiHN,,
CMOHTaHHAa aKTUBI3aLis | NPUrHIYEHHS PI3HUX PYHKLIN
opraHiamy, siki BUAHUKaTb Y NOOMHK, WO ONUHUIAcs B
neBHOMY MicLi (naHika, TpuBora, cTpax, 3nicTb,
napaHosi, ApaTiBNmBICTb abo HaBnaku 6e3npuyYnHHa
B’ANICTb, COHMNMUBICTb, CUIbHA BTOMA, Nagae
npaue3naTHIiCTb)

bioiHgMKauis — peecTpoBaHi Ha bioiHOMKaTopax
HeraTusHi BNMMBMU

OOBINbHE BXOOXXEHHA B 3MiHEHU abo ocobnmBmn cTaH
CBiJOMOCTI

NOPYLWEHHS CHY, CHOBUAIHHS i3 BUPAXXEHUM
HeraTMBHMM abo TPUBOXXHUM 3MICTOM

HasABHICTb Ha AOiNAHLUI BUKPUBIEHNX, eddOpMOBaHNX
aepes, 3anaguH Mikpopernbedy, NOCTIMHUX KankoXX Ha
HexapakTepHUX ON9 HUX OiINaHKax penbedy, KpyroBux,
eninconoaidbHol, cnipanenodidbHux, 3ipkonoaibHmnx
MacuBIB POCIMHHOCTI, WO BiAPI3HAETLCA Big POHOBOI.
nigBuLLIEEHa abo 3HMXKeHa CTINKICTb POCNMHHOCTI A0 Ail
KOMaXx-LLKIAHMKIB abo WKigHNUKaMN POCITIMHaAMM,
bakTepiamu, uBineMm, KomaxamMmm TOLO; 0COBNMBOCTI
BWOOBOrO CKIagy POCIIMHHOIO MOKPUBY; YPaXKEHHS
aepes OMENO TOLWO.

Ekcrneanuia «AbnyHiska/l py3bke-2018»



)
30Ha nposABIiB aHOManbHUx asuLy, AA3 —
BU3Ha4YeHa y NpPoCTOopi i Yaci 3oHa cTinkoi abo
nepiognyHol peecTtpauii pakTopiB aHOManbHOCTI,
XapakTepuayeTbCcsi aHoOMarbHUM nepedirom
Ji3nYHMX npouecis, WO XapaKkTepmsyrTbCH
KOMIMMNEKCHICTIO | MYNbTU3aNeXHOCTSAMN,
OOYMOBJIIEHICTb AKMX HA NEPBUHHOMY eTarli
OOCIIOXXEeHHS CKNnagHo BiacnigkysaTu.

MNMpami o3Haku i cpakTopu aHomanbHocTi AA3:

no3a poHOBI NOKa3u npunagis, BNSIMB Ha NoKasu
npunNagoBol peecTpauil aHoMmanin NPUPOoaHUX
disnyHNX nonis (rpaBiMeTpis, MarHiTOMETPIs,
erneKkTPoOMeTpIis, aKyCTUYHEe 30HOYBaHHA,
cCencMoakyCcTu1Ka ToLLO).

crnocTepeXeHHss HEOOTOXXHEHUX 06’eKTIB Yy HEDI Ta Ha
3eMIli, YACMEHHI NPosiBU Ha OOMEXEHIn TepuTopii i B
NPOCTOPI HaA HE PiIBHOMAHITHUX aHOMAaSTbHUX ABULL
(monTeprencris, NpuBMAiB TOLLO)

crnocTepeXeHHs BUKPUBIEHHSI NpocTopy abo
BidyanbHe BUKPUBIIEHHS NPeaMETIB, PO3MUTTSA X
abpwucis

doikcoBaHi Yacosi aHomanii

nepemileHHs1, TenenopTauii, 3HUKHEHHA NpPeaMETIB
Towlo abo cniau Wo Taki noAil Manu micue

¢c. H6moHosrka . 06,10.1989

HocnigpxkeHHa y AA3 AbnyHiska (1989-
2018) i AAS IMNpysbke (2011-2018)
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Mpsami o3Haku i pakTopu aHOManNbLHOCTI
AA3:

* HasBHICTb, NOsIBa ANBHUX MpeamMeTiB

* HagaBHICTb XiMIYHUX enemeHTiB abo 3abpyaHEeHHS
MiCLIeBOCTI, HEe NMOoB'A3aHUX 3 MiCLISIMU
BUpOGHMUTBA i T. A.

* CMNOHTaHHMK NPOSAB Y NO4EN NapaHOPMaribHUX
30ibHOCTEN, a TakoX piske 6esnpninHHa 3miHa

MNOBELIHKWM | CTaHy TBapwH ik

*  3BYKW, 3anaxu HEBIOOMOro NMOXOMKEHHS, ABULLA [TonrepreiicTHUi (PEeHOMEH y KBapTUPI,
Lo He NigaaTbesa Ha nepluni nornsa norivHomy M. Kuis, 2010: repmorpadis
MOACHEHHIO

* NPV 3HaXOQKEHHI B 30HI abo Nobnnay Hel
BUHMKAOTb HE3BUYAMHI NCUXOi3ionoriyHi
BIiO4yTTA

*  BUWHUKaAKOYI NepCOHarbHi Ta KONIEKTUBHI BUAIHHS i
KapTUHU

* nosiBa AMBHUX TBAPWUH, iCTOT TOLLO

*  BUWHWUKHEHHS1 HE OTOTOXXHEHMX CnigiB, BMNAMBIB Ha
3emni, y conopi i dayHi

* nigBULLEHA CUHXPOHIYHICTb, 3MiHW IMOBIPHOCTEN
HacCTaHHS noain

* BOAWUTb Ha OAHOMY MiCLli, BUHNKaOTb 30POBI JIOCIIIKEHHS «KPYTiB Ha MOJAX» Y
obpasu c. Kopnumiska 2011-2012




"
AA3 i3 3anuwKoBUMU cnigamMu — CTaHOBIATbL HaMOINbLy HayKOBY LiHHICTb

AHOMAJIbHI 3MIHM CcTe0eJl NMIIEeHHMIi Y BY3JaX BHACIIIOK HECHUMETPUYHOI0 MOALTY i
PO3TATYBAHHA KJITHH, BUKJIMKAHUX MEBHOK I'OPMOHAIBHOK CTUMYJIALIEI0 TKAHUH; B

npodax rpyHTy BUSIBJIEHA AHOMAJIbHA BiAMIHHICTH (PiKCOBAHMX (l)opM MeTaJIiB.

PesyanaTM AOCHI,D,)KeHHFI 3pa3K|B rPYHTY Yy Hau|0Haanomy HayKOBOMY
LleHTpi AKageMmii arpapHMX HayK YKpaiHu

O6p | pH | Opra OOmrue ¢hopMel KpenkoduxcuporaHaeie (POPMEI TAKETBIX
azen HHKA, | OHOT€HHEBIX 2JIEMEHTOB, % | METa/lIOB H MHKPO3JIEMEHTOB, MI' Ha KT
o Ja\ TPYHTA N\
N |P,0Os| KO [NaxO| Cu |[Zn\ Pb | Cd | Ni |/Mn Fe
le [ 4,7 | 1,40 [0,06] 0,02 | 0,68 | 0,10 |10,0|36,7]78,3]12,5]90,8 |[158,3]9830.8
1f |4,9] 1,56 0,05 0,01 | 0,65 | 0,09 |10,0\20,878,3[14,2]97,5(\258,3\5535.0,
N/ /

\/
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OnocepegkoBaHi:

* BUMagKoBi NnapamMeTpuYHi NOPYLUEHHS
JOYHKUIOHYBaHHSA eNeKTPUYHUX, MEXaHIYHUX Ta
IHLUMX TEXHIYHUX CUCTEM CBigouTBa NITONUCIB Ta
IHLLUWX ICTOPUYHUX OOKYMEHTIB NP0 HEMMOBIpPHI,
i3 3aranbHOMNPUNHATOI TOYKKU 30pY, Noail (3
nabMn, TBapuHaMmu, POCIIMHAMU, HEXUBUMN
npeamMeTamu), Wo Manun Miclue B Mexax gaHol
TepuTopil enisognyHo, nepiognyHo abo
CUcTeMaTm4Ho.

e BTpaTa NnogbMu opieHTauil B NpoCTopi,
NOpYLLUEHHS BECTUDYNAPHOro anapary

* CHOBWMAIHHA i3 HaMpaBneHUMU CIOXKETaAMMU,
NposiBM COMHaMOByIiaMy, NOPYLUEHHA CHY TOLLO

* HeaekBaTHa, HexapaKkTepHa nosefiHka TBapuH

* BIOCYTHICTb BCINAKOI )XMBHOCTI B MEBHUX MiCLAX

*  “nputarysaHHsa” nornagy, MMMOBORI Nornaa
JinnAeTbcAa 3a neBHy obnactb. BUHUKHEHHSA
BaxkaHHs1 Kyaucb NiginTu, 30iIMCHUTY NEBHI il

« “AMBHA” POCMNHHICTb, SIKa BiAPI3HAETLCS Bif Ti€l,
LLIO 3HAaXOAUTLCA MOpPYY i3 30HOKO (Ma€e BMpasHO
iHWe 3abapBreHHs1, CTPYKTYpY, CTadito pO3BUTKY,
PO3MipKn, HEXapaKTEPHI BIOXUNEHHA Y PO3BUTKY,
nosfierna B 0gHOMY HanpsiMKy TOLO).

X 1y

Excn.Migripwi/2018 3ropinuii Bia
brnimckaskn (?7) oyd y 30HI OOCNIgXEHb




3a CTBOPEHHAM

. INMroabmu
. He nrogbmu
 Mpupoporo

« Micue

3a dyHKUi€O

« «30Hp bpewncyena» sanuwieHun

ONSA KOHTaAKTIB

« Cwucrtema goctyny A0 3HaHb

 HecBigomi nopylieHHA
METPUKN NPOCTOpPY-4acy TOLLO

* [HCTpyMeHTHU iHWunx
umBini3auin

« Hacnigku gisnbHOCTI iHWKX
CBITIB

« HeBigomi BnacTuBOCTI
BcecBity abo noro 4actumH

« CamoperyniBHa nnaHeTHa
cucrtema

Mikpo4yepBOTOUYMHM

 KocmiyHa rpa/llno6anbHa
HaB4YaribHa cucrtema...

* [leBHi napameTpu
OTOYEHHHA
 CnocrTepirav

'inoTe3n noxopXeHHA (peHOMEHIB TUny A$I3
NepeaymoBwu:

YopHum
MOHONIT
A.Knapka

«He okpyxatoT N1 Hac HeBMANMbIE COMHLUA,
nfaHeTbl U cywlecTBa, NogobHO BakTepusiM, KOTOPbIX
pasrnanen YenoBek TOSbKO Tenepb? [ae XnByT aTn
BbiCcLUMe? HacensoT nNn TonbKo onpeaerieHHble
yronku BceneHHon, nnn paccesHsl Bcogy U MOryT
ObITb, rae xoTat? Kakme ux cesonuctea? He nmetot nm
OHU CBA3U C TeNepeLlHuMmM cywectsamm? He
COCTaBIAOT NN HAa4aro XU3Hu Nogen u
POLACTBEHHbIX UM, XOTH U COBEPLUEHHbIX HEOECHbIX
cywecTB? He coctaBnawT v OHW ux gywy (Mx
YyacTb)? He BCcensarTcs Nu ¢ Kakon-HMbyab Lensio B
XMBOTHOE UM YerioBeKa Npu ero 3adatmm?
CTpaHHble BOMPOCHI, U OTBETA HA HUX HET».
K.LlionkoBcbknu




N
AHOManbHiI aepoOKOCMIYHI ABULLA: Mpuknaa: AHani3 cnoctepexeHHs AAA
« Ha pik 30-50 nosigoMneHb npo 6ina Kpueoro Pory 2012
AAA

» Po3pobrneHo KoMNekCHMIA niaxia
0o BuBYeHHA AAA

« OTpMMaHO METOOMKY OTOTOXHEHHS
Ha OCHOBiI MateMaTuU4HOl Teopil
HEUYITKNX MHOXWH, 3 YpaXyBaHHSIM
HeBU3HA4YeHOCTi Yyepe3
BiACYTHICTb iHpopmauii

* MeToguMKy rapmoHi3oBaHo i3
3akopaoHHum gocsigom GEPAIN |
peani3zoBaHO NporpamMHo

KinbkicHUn napameTp

Kagp i3 Bigeo /2012 p.

«OMOMOXKHeHoCMi» ]
PaKkTopu aHOMaribHOCTi:
el .
r:G*=argmax P, (G;;G,.G, ) « ¢popma 06'eKkTa € He xapaKTepHo OIS
Mipa KinbkocTi iHdhopmaLyii BigOMUX NiTanbHUX 00 EKTIB

noeigomneHHs npo peectpauito AAA  « pyx o6'ekta Mano BignoBigHWIA
MOY BUMMSAAI WeHOHIBCLKOI iHhopMauil aepoaMHaMiYHin dopMi
3a eKCrnoHeHuianbHUM JKepenom * 3HUKHEHHS1 OB’EKTY LLO MOXe BYTU TakoX
s ) )
e = (1= Py ) INCAL) pPesynsTaTom ciaaHHs 3a nicocmyry abo 3a
NiBOCTPIB Y BOAOCXOBULL



)
[MpoBegeHo noaginHy ekcrneguuito (2017,
2018 pp), B Xo4i sSIKOI BUKOHAHO
PEKOrHOCLIMPOBKY, ONUTYBaHHS o4YeBMaLUS,
BiATBOPEHHST CNOCTEPEXKEHHS, MPUNaaosi
BUMipU. BcTaHoOBNEHO, WO 06’eKT Ha BIOEO
cigae 3a 1 HanGNUXX4oro NiCOCMYroko B
HEBENUKOMY KBaApaHTi, AKUN MPOCTEXYETLCA
TaKOX Ha CYNYyTHUKOBUX 3HIMKaX.

CknageHoO maTtpuus NoBiAOMMEHHA ANs
pO3paxyHKy aBTOMaTn3oBaHOro
OTOTOXXHEHHS MPOrpaMHMUM KOMMJIEKCOM
Ufological Expert System Pertinence
(UESP) Bepcis 3.0 (pospobka YHOLIA
«30HAO», 2003-2018). 3a pesynsratamu
aBTOMAaTM30BaHOro po3paxyHKy 3a BCiMa
rinotesamu, asuLle, WO PO3rMsaaeTbCs,
HaneXmnTb 3a MakCUManbHOK OTOTOXHEHICTHO
no Kateropii D1: 3apeectpoBaHuin deHOMEH
€ He OTOTOXXHEeHUM 3a CBOIMMU NposiBamMm,
ane piBeHb He3BUYaMUHOCTI i
iHdpopmMmaLiNHOI HANOBHEHOCTi
NOBiAOMJIIEHHA — cepeaHiun.

oo

0,9
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0,7
0,6
0,5
0,4 N1
0,3
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o
el
N

0,1 €
Ux

~ 0 010203 04 05 06 0,7 0,8 0,9 1,0 >
[padik oToTOXHEHOCTI AAA BIng
M.Kpusun Pir B 2012 p, aBTomaTmsoBaHo
otTpumanmn y UESP 3.0

D 7% (183) A 20% (541)
Phénomenes Phénomeénes
non identifiés —— parfaitement identifiés

Phénomeénes
probablement
identifiés

Cas inexploitables
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HeBu3HaveHicTb, NoB’sA3aHa i3 BcecBiT — HAKONMYy€e HEBNUHHO 3HAHHSA
Haanuwkom iHdopmauii? SIK AUHaMiYHa, MiHNUBA i XXMBa cucTema
IHcpopmaLia — 3meHLWwyBaHa (umBinisauin 5-6 piBHA)
HeBMU3Ha4YeHiCTb. HanoBHeHHs 6a3n 3HaHb  |HpopMmaLif 3 TOUKU 30py HAKONMUYEHHS
Bin6YyBaETLCA 3a NPaBUMOM: 3HaHb € HAAMMLWKOBA B OCHOBHOMY
O- OS' | > TiNbKWN BiAHOCHO KaHarsniB oOpoOKM i
= L cnpwv’lHﬂTT‘(Tesaypycy)! )

() 3aranbHa KinbkicTb akTopiB
aHOManbHOCTI y 6asi 3HaHb, WO
JoOpMYHOTb HAYKOBY KapTUHY PEHOMEHY

| noporoBumn piBeHb iHchopmauii — Le Ta
|  KiNbKiCHa Mipa iHdbopMauil, aka
3a10BOJSbLHSAE KPUTEPIAM HANOBHEHOCTI
ans popmyBaHHs 6a3n 3HaHb,
HeoOXigHMX Onga nepexony HayKoBol
KapTUHU 0eHOMEHY Ha AKICHO HOBUU | . |
PiBEHb. B T TR s § A
Lusinizauina - «BUCOKOCTIMKMN CTaH pe4OBUHMU, 3aaTHUI 30mpatn, abCcTpakTHO
aHanisyesaTtu i BAKOPUCTOBYBATK iHpopMaLLito OSN3 OTPUMAHHA MakCUMyMY 3HaHb Npo
HaBKOSTULLHIN CBIT i LWoao camoro cebe, i Anst BUpobneHHs peakuin 36epexxeHHs.
BigokpeMnoeTbcsl 06CcArom Hakonu4yeHol iHgpopmauil, nporpamoro PyHKLIOHYBaHHS i
BUpOBHMLTBOM Ans peanisauii umx doyHkuiny Kapgawes M.C.




IcHyrOU1 KJTacu LMBLUII3ALIN

Po3p00.1eHO HOBI KpUTEPIl KJIZ

BigmosimHa mkana

Kapmamosa-Kaliky-Kaytna 3a TBOPEHHS 1
€HEPro BUKOPUCTAHHSIM CB1OMOCTI
Tun | EKBiBaneHT CtyniHb cBigomocTi |[lpuknan TBOpeHHA
€HeprocnoXXuBaHHA
0 3Ha4yHa YyacTuHa YcBigoMneHHsa Ctanun po3BnTOK
eHeprii nnaHeTu BiANOBIAANbLHOCTI 3a LmMBini3awil, KOHTUHEHTarnbHi
umBinisauito cnopyam
1 Bca eHepris, aky YeBigoMneHHs CTtanui po3BuTOK NIIaHETH,
nnaHeta oTpUMYe Bi4 | BiANOBIAANBHOCTI 3a KononnaHeTapHi cnopyam
LeHTparnbHOI 3ipkn Ta | nnaHeTty
eHepreTUYHNX axepen
nnaHeTn
2 (1) | Becsa eHepris, sky YcBigoMneHHsa CTtanun po3BUTOK CUCTEMMU,
BUNPOMIHIOE BiANoBiganbLHOCTI 3a acTpoiHXeHepHi cnopyaun
LeHTpanbHa 3ipka 30psiHY CUCTEMY
3 (2) | Bca eHeprig, siky YcBigomMneHHs [Mepexoau BcepeanHi
BUNPOMIHIOE BignoBiganbLHOCTI 3a raslakTuK, TBOPEHHS 3ipOK,
ranaktmka ranakTuky nnaHer
4 (3) | Bca eHepriq, aky YcBigoMneHHs Mepexogun mix
BUNPOMIHIOE BigNoBiganbHOCTI 3a ranakTMkamu, TBOPEHHSA
ranakTU4He CKYMYEeHHS | HABKOMNO ranakTUYHWIA | ranakTuk
NpocTip
5/56 | EHepria BcecsiTy YcBigoMneHHs 3MiHa KOHCTaHT, nepexoam
(4) BignoBiganbHOCTI 3a Mixk BcecBiTamu, TOLLIO
BcecBiT
6 EHeprisa Kinbkox YneTpaceigomicTb , TBOpeHHs1 BcecsiTiB,
BcecsiTib... [apMOHINHUN MoaundikoBaHa To4ka
YHiBepcym Owmera

3a piBHeMm Y BeecpiTi
3HaHb .
. . JCKUIbKA COTCHb
(KinbKicTrO . .
. MUIbSIPAIB
arperoBaHoli FTAKTHK
iHchopmauii)

Po3BUTOK TEXHOJIOTIM
0e3 pO3BUTKY
CBIIOMOCTI — Ma€
ropu3ont. CamouijibHe

CIOKUBAHHA -
MaTeMATU4YHO
He30iKHuM npouec!

Yucno 6aut ans
onucy BCiX
YacTUHOK y BcecBiTi
- He Oinblue
npu6nuaHo 10 * 102

Hapaa3i, no oyiHkam
IDC, aHanizyembcsi
minbku 0,4%
iH¢bopmauii




« .AM@OT B KOCMOC

Nporusoeec

1 PiBeHb

Feocrauronaptasn
‘.&_,/' opbuta '\ —

UesTp macc
nadra

KocmivyHum nidt

Tpoc |

CuraponogibHmnn

acrtepoi ST, ’,"
Oumuamua
MOXe OyTu
IHLLONNAaHETHUM
Kopabnem

BucoToro 160 KM i JiaMeTpomM OCHOBU C.XoKiHr
100 km. 1959p.

Bnitky 2018 poky 6yno oronowieHo, wo Oymyamya
3anuwae CoHAYHY cucTemy 3 GinbLIoKo
LUBMAOKICTIO, HiXK nepeabayveHo BignoBiaHO A0
3aKoOHIiB He6eCcHOI MexaHiku. Lito aHomanbHy
noBeAiHKY 3apeecTpyBanu obcepBaTopil BCbOro
CBiTY, B TOMY uucni opbitanbHUK Teneckon Hubble i
Oyxe sBenuknn teneckon (VLT ESO).

Hapasi M1 He roToBi O KOHTaKTy HaBIiTb

«AcTepoig nia Hassot A /2017 U1 . ) ;
TEeXHONOrI4YHO | HaBITb 3a CNPUATIIMBUX

'‘Oumuamua, SK1un NnpuneTie 3 MiXXK30PAHOIo :
npocTtopy, AosxuHa 400 MeTpiB, LWBUAOKICTb obcTaBuH!

- 26 Km/c
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LIMKniyHicTb | TPUBanicTb XUTTA

uuBinisauii 1461..10000 p.
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157 . 1o M. 2. 2003 1.

*A.Frank G.Schmidt// International Journal of Astrobiology

Ha 3emni morna icHyBatun
TEXHONOriYHO PO3BUHYTA UMBINi3auin
3a40Bro 4o Hawoi

.3IPKW..TANAKTUKN..) ey 3pepratoTs yBary Ha nepios ManeoweH-

€eoLEeHOBOro TEPMIYHOro MakCUMyMy, LLLO CTaBCA
He3abapoM nicnsa BUMUPAHHS HesiTalumx
AnHo3aspiB. «Heszabapomy» - 3a reonoriyHMMm
MipKaMW: Ui noAii po3ainsoTbe 6nNM3bko N'aTu
MINIbMOHIB POKIB, 3a Len Yac Ha 3eMrii Lifnkom
MOrmna po3BUHYTUCSA | 3arMHYTU LMBIni3aLis.
AHOMarnbHUKW piCT TemnepaTtypu TiEl enoxu, Mir
OyTn pe3ynbTaTtoM AisiNbHOCTI PO3BUHYTOI
LMBINi3auil, Bce crnign aKkol ctepnucsa 3a
HaCTYMNHI AEeCATKN MINbUOHIB POKIB*.

-4 Fy S0
S




Excneauuia YHOUA «IHpisn-2019»

npagaBHiin
3pi3
3paska

80MKm OneKTpoHHoe nsodpaxeHue 1

Adocnig 2 — HoBUK 3pi3 3pa3kKa
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Boaa Ha nnaHeTax COHAYHOI
cucrtemm
Jlbon Ha Mepkypil
CniBpobiTHMKN yHiBepcuTeTiB bpayHa |
MeHa 3adbikcyBanu 6noku samepsnoi
BOAW Ha NSiaHETi B panoHi Nnostocis B

rmmbokux Kpatepax. B gaHy micueBicTb
He JOCAratTb COHAYHI MPOMEHI

Jlbop Ha Micsaui Mig nosepxHeto Mapca 3HaxoaUTLCS
BuaBmnocs, Lo BENuKi 3anacu nboay BeéJInKe KpnxxaHe Mope.
30cepeKeHi He TiNbKW B XONMOAHUX | TEMHUX, Mewepa MoBure

ane i B ACKpaBuX i BIAHOCHO Tennux KkpaTtepax

Ha nisaeHHoMy nontoci Micsius. 10 r\/
Doauna T R .5.)-114‘ l<yn¢;A '

OuBHa xmapa Ha Mapci. 24 sBepecHs 2018 poky
Oyna nomideHa gMBHa XxMapa Hafg perioHoM
Arsia Mons Ha Mapci opbiTanbHO CTaHUIE
Mars Express tTa Mount Burnett Observatory

O« X0mmyg /1 Mmemam
s «taSmmg/l

e s [
l 1-ia l(ynxm ]‘| asom
l

+ iHWi aHomanil!
H2 S = 30 mng /L

..... IMpubo-bakmepuarrman nievka ] ms.""xwll
O » on ne M2 S = hydrogine sulfurd .
yoo ot i . K Uepromy mopo =+

Bopa mae o3Haku npoToopraHiamy

(B.KpacHo6puxeB) XemocuHTe3 (nevyepa Masinni /PymyHin) 48 Buais

- XXMTTSA B3arani Moxe He OyTU Ha NOBEPXHi



2 PiBeHb

N6946-BH1 _ N6946-BH1
HST WFPC2 HST WFC3/UVIS
. . R

[
|

3ipka N6946-BH1 wesna a6o

panToBO CTasfia YopHOIo Aipoto-

3 PiBeHb

«3ipka Tab6i» KIC 8462852 3 imoBipHo
IITYYHHUM 00’ €kTOM Ha opoiTi (2015)

2018- MixkHapogHa rpyna B4eHUX BUsiBUIa 3ipKy
VVV-WIT-07, 4yna CBITHICTb 3MIHIOETLCA
HeperynsipHo noaibHo 3ipui Tabbi (KIC 8462852),
HaBKOJ10 AKOI Aesiki chaxiBui nigo3ptoBanu HasiBHICTb
iHonNaHeTHUX MeracTpyktypu.

[inoTeTn4yHa nepiognyHicTb ana 3ipku Tabbi,
OTOYEHIN KOMETHUMU Tinammn abo xMapamu nuny,
ctaHoBuTb Big 1600 gHiB oo 12 pokiB. HaaBHI gaHi
NoKasylThb, LWo B 6epesHi 2018 ro ceiTHicTb KIC-
8462852 pi3ko Bnana


https://www.nasa.gov/sites/default/files/thumbnails/image/image2stscihp1719bf1800x1200.png
https://www.nasa.gov/sites/default/files/thumbnails/image/image2stscihp1719bf1800x1200.png

4 PiBeHb 5 PiBeHb

PenikTtoBa
XOoJio4Ha
nnsdamMa,
Benukum
aTtpakTtop | Kocmoroniuna I'pa BeneTbest He Tak, K
11axoBa, 00 B Hili 3MiHIOIOTHCHA 3aKOHH,
TOOTO MpaBuWJIa NepecyBaHHd, Pirypu i
cama maxiBauus. C.Jlem

«Lle moxe OyTu BinbmuTtKoM iHWOro BececBiTy 3a
MeXaMn Halloro, uo BUKITMKAHNN KBAHTOBOO
3anfyTaHIicTio MK HUMK». J1. MepciHi-XadToH

Manaktukun (Abell68c1 i Abell2219c1)
i3 aHOMaribHO BUCOKUM YEepPBOHUM
3MilWeHHAM (9) BXe Oynu yepe3s
500MnH.p. nicna Ben.Bubyxy?
Mmo6anbHi 3akonu, ocskumin i J1aHiakes - HagckynyeHHsa 3i 100 Tucady

6 PiBeHb HeocsixxHui Bcecsir, ranakTuk

MapanenbHi BcecBitn
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IcCHYIOYi OOMeXeHHSA ANA MDK30PAHUX NOAOPOXKEeN:
[cuxodisionoria: TexHonoris:
 KocMiyHe BUNpPOMiHEeHHA « MeXxoBa WWBUAKICTb
« [paBiTtauis  MiyHicTb MmaTepianis
* [puckopeHHs MoaunHa « 3B’A30K
« MarHiTHe none BUTpUMYE Nuwe ° BUNPOMiHEHHA
* [lcuxonorivyHi YMHHUKN 5 * J[loBroBiyHiCcTb, 0€3BiAMOBHICTb
 TpuBanicTb XUTTA « HeBu3HayveHicTb

« HeBU3Ha4YeHiCTb

Hale Tino — ontumansHe Ansa | «MpAMuii MiDK30pAHUIA MOMNIT Mae oBMexeHy
3eMHuNX ymoB! OanbHICTb, KINbKICTb NpUAaTHUX AN KOSTOHi3aLil

encacr arnocepd (5w s spyrmermen | [ | SOPSIHUX CUCTEM OOMEXEHO a KOMMOHis B HOBIl

NPOMBILLIIEHHOM ropoae 1A 1 . 1
pasegeng gingicercs) | (Epas’s oiperion 30psAHiN cucTemi Byae maTtu ayxe criabki 3B S13KM 3
Uosehy lel e wue? | | hept sbofe 6es | | | MATEPUHCBKOLO KyrbTypoto» Geoffrey A. Landisenru

pPAa3sHULbLI, Yem AbIWaTb

TpuBani KOCMiYHi Micii
npu3BOAATb OO _
PO3LUMPEHHS MO3KOBOT [
TKaHuHWU. Lle
NpM3BOAUTbL B TOMY
Yuncni 4O NOripLEeHHS
30py acTpoHaBTiB i T.4.
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Pesynbratn ekcnepmmeHTta NASA 3
OnunsHOKamMum
3 igeHTu4yHoto doizionorieto | 6e3 iHgmnBigyanbHUX
NCUXOSOriYHMX ocobnmeocTen. KoxxeH npounLLoB
OLHAaKOoBY MiArOTOBKY aCTPOHAaBTIB, Tiflbkiu Mapk
3anuwmeca Ha 3emrni, a CkoTtT npobys Ha MKC 6
MicauiB. ['lo NOBEPHEHHIO eKCrpecid reHis
(enireHeTuka) CkoTtTa 3MmiHMNacs Ha 7% i He
3MiHIOBanacs nNpoTArom gk MiHiMym 6 micguiB Ha
3emni.

Mapk i CkoTT Kenni

NASA Twins Study Research Integratio:

INDIVIDUAL

STUDIES
2015-2016

5 _ \  SUMMARY
w’“ y | PAPER

ONA/RNR o™ e

Cama reHeTU4YHa MIHNUBICTb He € NOo
CYTi CyTTEBOIO NMpob6nemMoro, TaK sk
BiAOMO, LU0 FIIOAMHA | TaK pegarye
CBi AHK KOA BNpPOAOBX XUTTA. Ane
MOXe NMUTaHHA He B eKpaHyBaHHi a B
i3onAuii Ta po3HeCeHHi Ha BiACTaHb
O NPU3BOAUTL A0 NocriabneHHsA
KBAHTOBO-MeXaHi4Yux MmexaHi3miB
GionoriyHoro 36epexeHHs
reHeTU4YHoOI iAeHTUYHOCTI.

ZO==H>a0m-Z—
0wamu»7yY Z0-Z»>TVI0N

o
2

https://www.nasa.gov/feature/nasa-twins-study-
confirms-preliminary-findings



https://www.nasa.gov/feature/nasa-twins-study-confirms-preliminary-findings
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. KUTTA — KOCMIYHMN (PEHOMEH.
Tino - npobnema ans MaHcnepmia — 6iomopdiHr abo

MiXK30PAHUX NOAOPOXKEN PELUTKN KOMMLLHIX LMKTIB.

di3nyHi 3acobwu:

* YKpUTTS | NigTPUMKa
JOYHKLLIN

« 3aMOPOXEHHS | YKpUTTSA

 [ligrotoBska /llocTynoBa
aganTauis

« Xan 6yge wo byae)

HaniBdi3an4Hi 3acoodwu:
 Kiboprizauis (Tinbkn He Lie)  MeTaneBi 06’¢kTH

« Bignpaska 3anuncaHol i GionoriyHum
CBIQOMOCTI, 1T erfneMeHTIB MaTepian,
(3oHA Bpelicyena, moHonit, 3HanAeHly
TOLWO) cTpaTtocdepi

: : (University of
[lepenaya cBigOMOCTI Buckingham)
SIKLLIO MOXXITUBO
OVUCTaHUINHO (aBaTap)
OpraHiyHi

LLlo BBaXxxatn «HaMm»?

Tino — Bxe ckaaHgp!) Monekynn y

KOMeTax TOLO
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NnoTe3n WoAo KOCMIYHOIro NoXoa)XeHHs

.
BOCbMWHOTIB I : :

ERERE = [0 PFO8266/00028 Cadherin eHOMHa BMK'" l'O"'"'"CTb I

EEED e PF05375 Pacifastin_| - .

S50 an Looeo.pmeoeess HafA3BUMYANHA CKNAAHICTL

BeEEs. EEEEREETmew, i i

EEREE m_.
HE =N mm 0 PF07690 MFS_1 6yn0BM I HOBe,D,IHKVI
B R AEREE e .
= BE E EEE -

1 W PF05970 PIF BOCbMMUWHOTIB,

SnfEws - o .

B sp »

mEEEEE =f roo0sd PAN T peaaryBaHHA reHiB

] )] ] | PF01582 TIR

H EHE EHE = PF00092 VWA

FEEIEE B PF01531 Glyco_transf_11 . .

EntEE m o e 33,000 BinNOK-KOQYHOUMX reHiB

H =EEE E B PF05485 THAP

832 88% |||

2 0 2
Row Z-score

«BocbMuHOrM mornu
npuneTiTU Ha 3eMnu i3
KOMeTamMu y
3aMOpPOXeHOMYy CTaHi, y
BUrNsAA4i seub abo 1 HaBiTb
roToBMX OCOOMH, UM X
oynun BUOO3MiHEHi
iHonnaHeTHUMM Bipycamu

i3 KanbmapiB!» b souaroore |
+[enbdiHu, BionoriyHo http://www.cell.com/cell/fulltext/S0092-8674(17)30344-6

6e3cmepTHi BuAK TOLLO.. Nature, Science World Report 2017**
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Hedi3n4yHI 30psaHI noaopoOXi

NMpOorHocTUYHi:

* [lpucTpol TpaHcnoBaHHA CBIOMOCTI
(kBaHTOBA TerienopTawis)

* BuKopuCTaHHA CXJ10nNyBaHHSA
NpocTopy

* |HWIi TMNK «TENenopTy», WO
3BOAATBLCA 0 NnonepenHix)

« «[1pomeHuncte Tino» K.LlionkoBCcbknu

HeT npyuHUMNManbHbIX TEOPETUYECKUX
3anpeToB HAa BO3MOXHOCTb NepeBecTU
00BLEKT B HeJloKaribHoe
cyneprno3numMoHHOe COCTOsIHUEe No BCeM
ero BHYyTPeHHUM cTeneHAM cBoboabl,
TO €CTb NOJIHOCTbIO «PACTBOPUTLY» B
GecKoHe4YyHOCTU. A nocrne 3Toro BHOBb
AeKorepupoBaTb U nepeBecTu B
JNioKanbHoe COCTOsIHUe B APYromM MecTe
(nonHaa TenenopTtauus). C.JOpoHiH

Onucosi:

MoriyHi i cxoxi meToam (MeguTaTuBHI
CTaHW, TpaHc, rinHo3)

CHOBUMAHI NpakTUKN HapoAaiB (TONTEKN) i
cyyacHuin nigxig (Jlabepx, Ctaplent
TOLLO)

PeiHkapHauisa (C.lNpabxynaga Ta iH.)
Hapoaw niBHoui (NagiHHA Y 3ipKu,
B.CepkuH)

[MpeueHOeHTHI cnocTtepexeHHa AA
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AKi TUNU KOHTAKTIB i3 iIHWMMM UuBIni3auwisMmyu MOXINUBI?

[ SETI/CETL: YTH [TOUCKA BHE3EMHbIX LIMBUJTU3ALIMA | TeopeTI/NHO MUCIUMI TUNn
[ I I [ -
[AcTpontkesepus| [TTo kananam cesian| [3onapi-agromarsl [Henocpeactsennsie] | KOHTAKTIB 13 I_”_II :
KOHTATb
I .
3nek'r|l)omar- Heanextpomar- HCH}BLCI‘HOﬁ Maneo- 1) 6e3|'|.OC.epe.D,HI KOHTaKTV abo
HHTHBIE BOJIHbI HUTHEI Kanast || npupoas: xonmaxt| | B3gEMHI BIABIAYBaHHS;
l 3 7]
T T eRcymE AL 2) KOHTaKTW MO KaHamnax 3B'A3KY;
1 epesieTbl _
£ | | |2 £ A 3) KOHTaKTWN 3MiLLaHOro Tuny, -
22|18 B || BRI e NOCHNaHHs aBTOMaTUYHUX
£ 8z g =1 2 g ; = [ E_ oo c o
= : 2| |1 s . 5:%5 § : § . NPUCTPOIB (3C.)H,£I,IB) B panoH
é ég 05_ E_é i = gg é‘g é;_ _l;-':-. NPOXMBaAHHA IHWLWX UUBII1I3aUIn, 3
F e e e - AKMMU 30HO BCTAHOBJTHOE KOHTAKT IO
. | THBHEIE METO/TH! SeMm | '
"4—-{ Moacnymmpanue”| (':BHBI [ Pammocoot- |[Mudiopmatmon- || KaHaliaX 3B A3KY,
K Moseis|[ Tlepeaava ||u1emm |ublg KOHTEHHEPbI| . . . .
Bostepme e |mubopung| | CBowkep) | 4) nowykn cnigiB acTpoiHXeHepHOI
AC-napazoke, [Fens] | OIATIBHOCTI /1. rIIHD,I.l'IIC

"Koemuueckoe uyao”

AKTUBHMM TUN KOHTAKTY i3

IHLWWMMU UUBini3auiasmu:

* HaOCWUIaHHA curHany i
OTPUMaHHS Bignosiai

[MacnBHUN TN KOHTAaKTY i3
IHLWMMU UMBINi3auisiMu:
* OTPUMAaHHA CUrHanis,
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. . *  MiK30psiHi a0 MIXKCBITOBI
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* NpUBYTTS /PI3NYHNIN KOHTAKT
3HAXOKEHHS




MoxxnuBi NPUYUHU CNOCTEPEXKEHHS SABULL, Y

BUrnaAai aHtponomoppHux dopm:

[MapanenbHi uusinisaudii Ha 3emrii

Ha nnaHeTtax romiH ign TomMy LLO 3apOaXeHHS
XUTTSA Yy BY3bKOMY CMEKTPI WO NOPOLXKYE
OofHaKoBi Bignosigi y opranisauil ictot (Mapk
KepHen)

[oMiHIgam uikaBi TiNbKXU rOMIH iau

B napanenbHux ceiTax Ti cami romMiHigu
nepesaxHo

[Mogopoxi i3 ManbyTHLOro abo MUHYIOro
LLiBnawa aganTuBHICTL Y HOBOMY Tini (xo4a
Y4YMMOCb 3aHOBO XO4UTU MO CYTi)
Po3amaiTicTb cepenoBuLl, aganTUBHICTb (ane
NPOTE3HUW Oasr, NniTaku i T.n.)

CnekTp camoBupaXKeHHs (TOYHICTb onepauin
nanbuamMm)

KomyHikaTnBHi BnacTnBoCTi (4Bi 3HAKOBI
cuctemm 6a3oBo, NoTeHuian ..)

Hawe cnpunHATTS nopoaye BignosigHy doopmy

dopma BigobpaxaeTbCs HaM sIK rOMiHiaHa
Asuila HabyBaloTb camMi popmy AKka Ham
HeTpaBMaTU4Ha abo i3 iHWNX NPUYNH

AonyHiBka 1989 «Csugetenb Buaen, kak Ha oHe
Lapa, YaCTUYHO 3aKpbITOro 3eMnNén unn Tpasown,
NosSBMNUCh ABE OUrypbl, CUIyaTa YenoBekonogobHoro,
HOr He Buaern. Pyku CnoxeHbl BOOMb TyNoBULLA,
HenoaABWXHbIE, Kak y poboToB. Pykn o4eHb

AJIMHHbIE, HUXXE KOMEH, ronoBbl He BbIf10 BUAHO.
CyliecTBa OTOLWNM OT Wapa Ha 7 MeTPOB, MOTOM
BepHynuco K wapy. X cpasy Bcé noracno. He
CABVIHYNOCb, He yneTerno, a UMEHHO Noracro.

YopHoropoaka 2006: «U3 cepsbl, KoTopas
packpblfiacb *Kak paspes3aHHbI HagBoe anenbCuH®
(Mo onucaHuio), BbILWNY TPU OUryphbI B
obneratoLmx KOMOUHE30HAX, OfHA XXEeHCKasd u aBe
MY>CKMX. MocTosB HekoTopoe BpeMsi (OKONo 3X
MUHYT) , ourypbl 3awwnm B cpepy (pasmepom
BM3yanbHO cdepa Obina 0gHOM BbICOThbI C
dourypamu), nocre 4Yero oHa 3akpblfiacb U Hayana
nogHnmaTtbca B He6O, MoKa He cKpblnach B
obnavyHom cnoey.



lNepemiwyBaTuCA MiXK KBAHTOBUMMU CBITaMM MOXe
BUABUTUCA npOCTiu.MM HDK MiXK nnaHetamu!
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% \ OuyeBnaui He TeNnenopTyrOThLCA, a
\ BUABNSAKOTL cede TMMM cammmm B
IHWOMY Micui K oaHa i3
IMOBIPHOCTEM iXHLOro
nepedyBaHHA Yy Mexax
XBUJ1IbOBOro NaKkeTy

MutaHHA B Habopi ymoB!

| ’ Brain =~ * .. 4 The Universe
Po3BuUTOK cBigOMOCTi MOXe HabaraTto . p

BUNepenXxaTtmn TexHosnorii abo B3arani ix
3amiwyBaTtn. Takum YMHOM gocTtyn A0
pecypciB (UBUAKICTb NepeMilleHb)
MOXYTb OTPUMaTH LMBIni3auil, aKi He
MaloTb neporo abo BULLOro piBHA, abo
IM B3arani He NOTpPiOHiI OyayTb pecypcu

«YuM riudie rpaBui NepeTBOPsATH
Kocmoc, THM cHJIbHIIIE BOHU
3MIHIOIOTH camux cede » C.JIem
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CsigomicTb rpae
cdyHaAaMeHTanbHy posnb y

BcecBiTi, reHepyrouum
HereHTponiko

Cy4yacHuii eTan A0CJiIKeHb
JIIOACHKOI CBIIOMOCTI OB’ A3aHUM
i3 BILIMBOM Ha peajibHICTh

JoCHIIKeHHSI MO3KY MOKA3yKTh
HASIBHICTH «MOP(OreHeTUHYHMUX
nojiB» (Ileaapeiik, IIpiopam Ta in.)

IIaM’ITh O4EeBUIHO HE €
JIOKAJILHOK, 4 MICTUTBHCH Y IeIKHX
M0JIbOBUX IHPOPMALIMHUX
nmarepHax

Be3KkpanHin KOocMoC i . . . ..
: : «CB110MICTH € (PyHKIi€I0 BUOOPY, OJHIEIO 13
noAacbKa CBiAOMICTb -

D,Bi MuenHN WO 3aBXau MHO>KHHH aJIbTCPHATUBHHUX KIIACHUYHHUX PCAJIbHOCTCHU —

6yayTb BUKITUKOM NS IIPOEKLIN €IMHOTO KBAHTOBOrO CBITY».
HaLLOro Mi3HaHHS. M.b. Menckiu
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BaacTtuBocti cBizomocTi (JI.Paxin):

1. CBizoMICTh HEJOKAJLHA Ta Mac
KBaHTOBOIOJI00HI MOJILOBI BJIAaCTHUBOCTI,
110 BIUIMBAIOTh HA BIPOT1THOCTI MOdiH

2. 3narHa J0 reHepaiii HereHTPoIii,
BIOPSIJIKOBY€ CUCTEMU

3. Cwuna cB1iZOMOCTI Y 1HAWBIIA MiAaTHA
4aCOBUM (DITFOKTYAIISIM Ta PETYTIOETHCS
(oKkycoMm yBaru

4. CB1AOMICTb IPYyIIH MiACUIIOETHCS, KOJIU

Kak n B apyrnx nogobHbIX aKCNepuMeHTax,
y4aCTHMKaM HYXXHO BbIS10 NONbITaTLCS
MaKCUMasibHO YMEHbLUNTb BENMUYMHY R
MbICIIEHHbIM YCUNUWEM, Creays yKasdaHusam
KOMMblOTEPA CKOHLIEHTPMPOBATLCA HA ABOVNHOM
npoeme nnm paccrnabutbcs 1 OTBMEYbLCS.
OcobeHHOCTb 4aHHOMO 3KCMNEPUMEHTA,
npugaBaBLLasg eMy 06paTHO-BPEMEHHYIO
nocnenoBaTenbHOCTb, UK PETPOKay3anbHOCTb,
cocTosfia B TOM, YTO hasa HabnogeHus, B
KOTOPOW Hanpaensnocb BHAMaHWE Ha
3anucaHHble JaHHble, Mpoucxoanna Yepes Tpwu

yBara rpynu 30CepekKeHa Ha CIIUIbHOMY, 1110 MecsLa rnocre 3anucu JaHHbIX

CTBOPIOE BIOPSIAKOBAHY «II0JbOBY I'PYIIOBY
CBI/IOMICTB»

5. IllymoBwuii epekT Ta peanizaris
HEYIOPSIAKOBAHOTIO MOJISi CBIOMOCTI, KOJIH
0co0H y IrpyIll OpIEHTOBAHI Ha P13HI L1

6. @Ii3MyHI CUCTEMU BCiX BUJIIB pPEaryrTh Ha
MOJIbOBY CBIJIOMICTh, CTAKYM OLIbIII
BIIOPS/IKOBAHUMH.

PesynbTaTthl NOArpYnnbl ¢ MEOUTUPYIOLLIMMU
y4yaCcTHUKaMu nogaepkanu runotesy ¢

KO PULNEHTOM UCKITHOYEHUSA criyYanHocTn 175k 1.
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Bce GinbLwe cBig4YeHb Npo
MaKpockoniyHi KBaHTOBI epeKTn npu

HOPMaJibHUX yMmoBaXx
I'PAHUIIA MEXK/TY KJTIACCUKOW U KBAHTAMM (ZUREK)

FPAHHILY HE NNEPECEKATD BE3 YCHWIHTE 5!

. bhOP
KBAHTOBASI OBJACTS HBOP - enacemrckan
OBJACTD
®OTOHBI
IEKTPOHBI ‘ COJMIIE
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; ! ; KAACCHYECKHI 3AKOH §
KBAHTOBBII BIJL/Ib O TIPABAX Q(
sz oo HE HHTEPOEPHPOB,
HHTEPOEPHPYIT, ECIIH
MOXEIUB! 3 VPABHEHHE HBIOT

. BTOPOI 3AKOH TEPMO/L
VPABHEHHE INPEJIHHIEPA

a 1 » 7 PAIMEP (YHCJIO ATOMOB)

3annyTtaHi aBa Kpuctanu
OiamaHTa po3mipamMmu
3*3*1mMmm L.-M. Duan,
University of Michigan /
Science 2011

3annyTaHi cniH-CTaHn siaep aToMiB
KpeMHin-kapbigHoro nisnpoBigHuKa,
npu KiMHaTHIN TemnepaTypi /David
Awschalom, Paul Klimov Institute for
Molecular Engineering 2016

Bneplwe Baanocsd sannyratu
Ha KBaHTOBOMY PpiBHi
MaKpoMacLTabHMUX 06'eKTH
BiOpytovi MembpaHun pe3oHaTopiB
/2018
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MoaeJb BILIMBY AHOMAJLHAX ABHUII HA OTOUYVIOUE CePeIOBHIIEC V PAMKAX Teopil

KBAHTOBOI T1eKOT¢PEHIIl;

1. IMigBHINYETHCS 3aAMKHYTICTb,
HEJIOKAJIbHICTh CUCTEMH.

2. 3MIHIOETHCS MATPHUIIS IIITBHOCTI CTaHy
(30iIBIIY€THCS YMCJI0 MOKJIMBHX CTaHIB
00’€KTIB CUCTEMH), /i€ IEPEePO3MOALT Ta
aKyMYJISILIIsl €HEeprii CUCTEMOIO

3. IloBepHeHHS cMCTEMH Y
MIEPIIOITOYATKOBUM (3aILTyTaHHUH 13
OTOYEHHSIM, JIOKQJIbHUI) CTaH, 110
CYIPOBOXKYETHCS 3aJIMIIKOBUMH
epexTamMu TAa 3pOCTAHHAM eHTpPOMii (1Ipu
IbOMY MOJKJIMBa peaJiizamisi JesiKnuxX
HeTPHUBiaJIbHUX CTaHIB)

[MoHATNA BpeMEeHU B HaLleEM NOHMMaHUU
BOOOLLIE HE CYLLECTBYET ANs 3anyTaHHbIX
yacTtuy

byab-sika MoaeJb — JiMie
onuc Cairy a He cam CBaiT!

CKnagHiCTb - BUYSTIEHUTU CTaHN
MaKpOCUCTEM

Ane NpMHUMNOBO MOXHa NO aHoMarisx
Yy POCIIMHax, N0 KBAHTOBO-MeXaHIYHNX
nepexogax crnocrepirat 3amMiHW |
aHanisysaTu piBHi eHepril

| HaBNakn Yepes anapaTt MaTpuLb
LLIINbHOCTI N'YCTUHM iMOBIPHOCTEN —
NPOrHO3yBaTW, CKiNlbKW eHepril
NOTPIOHO AN NEBHUX aHOMaITbHUX
3MiH HaBKONMLLIHBLOIO cepeaoBuLla



* NponoHoBaHa npuHUMNOBa
knacudikauin dpaktopiB
aHOMAasbHOCTI:
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NMepemilweHHA
y npocTopi iy
yaci

MNMepemiweH
HA Y
npocTopi

TennoBun

HenokanbHIiCTb, M

«l'lpn HEKOTOPOM KPUTUYECKOM 3Ha4YeHUU
CKOPOCTU MOTOKa 3JHEPrnn oOBLEKT
MCYE3HET U3 [daHHOro npoCcTpaHCTBa-
BPEMEHW, TaK Kak HMKakaa MHdopmMauns o
HEM He CMOXET 3anncaTbCsa B OKPY>XEHUN.
He 3TUM nun 0BOBLACHAKTCA TaMHCTBEHHbIE
NCYE3HOBEHUSI OOBLEKTOB, SABNEHUS
TenenopTtauum, ObICTPOro NnepemeLLeHus,
cABura BO BPEMEHUN U T. N.? OTO MOXET
NpPOUCXoauTb, Korga oObeKT cryvYanHo
nonagaeT B 06nacTb NpocTpaHCTBa C
OoNbLINM rpagMeHTOM 3HEPrUK, HaNpuUMep, B
obnacTtb donykTyauum 3eMHOM
9HEepreTUYEeCKOn CTPYKTYpPbl (OHA MOXET
UMETb BN «CTPAHHOro» TyMaHa, MOCKOSbKY
CBET B Heun DygeT paccemBaTbCsl).
AHanNorn4yHbIn NPUHLUN OENCTBUSA MOXET
ObITb peann3oBaH B TEXHUYECKUX
ycTpouncTteax®. Mo cBmageTenscream
oyeBuaueB, nogobHaa cutyaums
Habnogaetca B cnyyasax ¢ HJ10, koTtopble
NHOr4a «pPacTBOPSATCA» U BHE3aMNHO
ncyesaloT U3 Hallero npocTpaHcTBa
cobbiTniny C.[LOPOHMH
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OO0pit:

« [noGani3auifa yHiBepcanisauis i
anBepcudikauisa 3acobiB
MOHITOPUHIY NO NoBepxHi 3emMni,

* [lowmnpeHHA cMcTeM MOHITOPUHTY 3a
mexi 3emni (Micsaub, Mapc ToLo)

* Bce 6inbLie sAKicHUX cBig4YeHb

 TexHocurHatypm i biomapkepu

 Pyx y HanpsimKy 3aranbHOI KBaHTOBOI
Teopil!

CEL TN o _ SN, Livey,.
CMK "Blue Box” ana cpikcauii AAA B AOnuHI AMepuKaHCbKi pagapy BUSBUNM HEBiAoOMMIA
Xeccaanex, Hopseris 06’cKT 3aBAOBXKM 80 KinomeTpis
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"€ MinbApAU iHWKX CBITIB, AKi MU MOXeMo
cTBOpUTU, abo BUOpaTn ana cede. flo Tux nip,
NOKU NOAN XO4YTb TPMMATUCS NJIAHET, Y HUX
OyayTb nnaHeTw, npuaaTtHi aAna xuTtTa" P.Bax
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JIakyemo 3a yBary!

SRCAAN

~=

.Ozon DQQ

WWW.ZOND.KIEV.UA



