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But the effects of time dilation are still visible today. When we look at distant galaxies, we’re
seeing them as they were billions of years ago—closer to the time of the Big Bang. The light
we observe from these galaxies has been traveling through space for so long that it has been
stretched by the expansion of the universe, a phenomenon known as redshift. This redshift
isn’t just a stretching of light; it’s also a stretching of time. The farther back in time we look,
the more “stretched out” the signals become, showing us that time was moving differently in
the early universe.

Ale t¢inky dilatace ¢asu jsou viditelné dodnes. Kdyz se podivame na vzdalené galaxie,
vidime je tak, jak byly pfed miliardami let — blize k dob¢ velkého tfesku. Svétlo, které
pozorujeme z téchto galaxii, putovalo vesmirem tak dlouho, Ze bylo natazeno expanzi
vesmiru, coZ je jev zndmy jako rudy posuv. Tento rudy posun neni jen protazenim svétla; je to
také natahovani ¢asu. Cim dale se divame zpét v ¢ase, tim jsou signaly ,,roztazengjsi, coz
nam ukazuje, Ze ¢as se v raném vesmiru pohyboval jinak.

(Cas se nepohybuje, ¢as se nepohyboval, ale pohybovali jsme se my-lidé, vesmirné objekty
,,po Case®, Cili po Casové dimenzi.(Pfisnéji feceno po tiech ¢asovych dimenzich), ktera tu
existuje v asoprostorovém kontinuu 3+3D. Cas neb&zi nam, ale my b&zime jemu. Autor
nema na mysli ,,pohyb ¢asu* ale spis ,,tempo plynuti asu‘ které je promenné.

... atoto byl miij nazor uz pied dvaceti lety ( nebudu dlouho liny a originaly mych slov ptjdu
najit do svého archivu ). Totéz po mé& prohlasil nedavno i doc. V.Vavrycuk.
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(01)- We tend to think of time as something steady and predictable always ticking forward in
the same way you check your watch and a minute feels like a minute but what if | told you
that time doesn't always flow the same for everyone in fact time can bend stretch and even
slow down depending on where you are imagine you and your friend are on a futuristic space
adventure flying in a spaceship close to the speed of light at first everything seems normal
you're both communicating seeing each other and time feels the same but as your friend's
spaceship starts accelerating faster and faster getting closer to light speed something strange
happens from your perspective it looks like your friend is moving slower and slower their ship
seems to crawl through space and every movement they make seems to take ages even their
messages start to driving more slowly as if someone is stretching them out in time it's like
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watching an old video in extreme slow motion where everything drags on longer than it
should but from your friend's point of view inside the ship nothing is weird to them
everything is normal time passes at the usual Pace their ship is moving just fine and they don't
notice anything unusual about their own movement it's as if they're still on a calm regular
Journey so why does this happen what is it about speed massive objects like black holes that
make time slow down for someone nearby and if time can behave so differently in different
places is it really as constant as we thought it all started with an apple Legend has it one day
in the 1600s Isaac Newton was sitting under a tree when an apple fell to the ground that got
him thinking why did the apple fall straight down what force was pulling it toward the ground
Newton's big breakthrough was the idea of gravity a force pulling objects toward one another
but his thinking didn't stop there Newton believed that time just like gravity was the same for
everyone everywhere he thought of time is absolute ticking forward at a steady rate no matter
where you were in the universe in his view time moved at the same pace for someone
standing on Earth as it did for a person floating in space for centuries this idea of absolute
time worked it made sense for most situations in everyday life but Newton still couldn't
explain how objects like the Earth and the moon could influence each other from a distance
and he couldn't have guessed that time itself might not be so simple then about 200 years later
Albert Einstein came along and flipped everything on its head Einstein realized that time
wasn't absolute after all in fact time could slow down or speed up depending on how fast you
were moving or how strong the pull of gravity was where you were stood near something as
massive as a black hole time would slow down so much that it would seem almost Frozen
compared to time on Earth Einstein's theory known as general relativity explained that gravity
doesn't just effect objects it bends space and time so instead of time ticking away the same for
everyone it can stretch or Shrink based on where you are and how fast you're moving for
example the closer you are to something with strong gravity like a planet or a black hole the
slower time moves for you compared to someone farther away so while Newton's idea of
absolute time worked for a long time Einstein showed us that time isn't a constant it's flexible
influenced by gravity and motion and behaves differently depending on where you are in the
universe as we know right after the big bang the universe was a very different place it was hot
dense and rapidly expanding in those early moments time didn't behave like it does today it
ran slower not because something was was wrong with our clocks but because the very
conditions of the early Universe its extreme density and gravity meant that time was stretched
according to Einstein's general theory of relativity time isn't a constant unchanging force it
can be warped by two main factors gravity and motion in the early Universe the dominant
Factor slowing down time was gravity think about it when the universe was just born
everything was packed together into a small hot dense space the gravity in this tightly packed
space was unimaginably strong Einstein's equation for gravitational time dilation gives us a
glimpse of what was happening in this equation t0 is the proper time the time close to the
massive object TF is the coordinate time the time far away from the object G is the
gravitational constant m is the mass of the object or in the case of the early Universe the mass
energy density R is the distance from the object how close you are to it and C is the speed of
light what this equation tells us is that in the presence of extreme mass and energy like in the
early Universe time slows down dramatically compared to how it flows now in our much less
dense and cooler Universe the closer you are to massive objects the more time gets stretched



(01)- Mame tendenci myslet na ¢as jako na néco stalého a piedvidatelného, které vzdy tika
vpred stejnym zpusobem, jakym se divate na hodinky, a minuta vam ptipadé jako minuta, ale
co kdybych vam tekl, ze ¢as neplyne vzdy vSem stejne? ve skuteCnosti se ¢as miize ohybat,
natahovat a dokonce zpomalovat v zavislosti na tom, kde se nachazite, predstavte si, Ze jste vy
a vas pritel na futuristickém vesmirném dobrodruzstvi leticim ve vesmirné lodi blizké
rychlosti svétla zpocatku vSe vypada normalné, oba komunikujete, vidite se navzajem a c¢as
citi se stejn¢, ale jak vesmirna lod” vaseho pfitele zacind rychleji a rychleji zrychlovat a
priblizovat se rychlosti svétla, z vaseho pohledu se stane néco zvlastniho, vypada to, Ze se vas
pritel pohybuje pomaleji a pomaleji, zda se, Ze se jeho lod’ plazi vesmirem a kazdy pohyb,
ktery udé€laji, trva véky i jejich zpravy zacnou jezdit pomaleji, jako by je n€kdo natahoval v
Case, je to jako sledovat staré video v extrémné zpomaleném zabéru, kde se vSe vlece déle,
nez by melo, ale z pohledu vaseho pfitele uvnitt lodi jim neni nic divného vSechno je
normalni Cas plyne obvyklym tempem, jejich lod” se pohybuje v pohod¢ a nevnimaji nic
neobvyklého na svém vlastnim pohybu, jako by byli stale na klidné pravidelné cesté, tak proc¢
se to d¢je co je to o rychlosti masivnich objektil jako ¢erné diry, které zpomaluji ¢as pro
n¢koho pobliz, a pokud se ¢as mlze na riznych mistech chovat tak odli$né, je opravdu tak
konstantni, jak jsme si mysleli, Ze to vSechno zacalo jablkem Legenda tik4, Ze jednoho dne v
1600 Isaac Newton sedél pod stromem kdyZ spadlo jablko zemé¢, ktera ho piiméla premyslet,
pro¢ jablko spadlo pfimo dold, jaka sila ho tdhla k zemi Newtonovym velkym prilomem byla
mysSlenka gravitace, sily pfitahujici pfedméty k sobé€, ale jeho mySleni se tam nezastavilo
Newton véril, ze Cas je stejné jako gravitace byla stejna pro kazdého, kdekoli, kde myslel na
Cas, absolutné tika kuptfedu stalou rychlosti bez ohledu na to, kde jste byli ve vesmiru, podle
jeho nazoru se ¢as pohyboval stejnym tempem pro né€koho stojiciho na Zemi jako pro ¢loveéka
plovouciho ve vesmiru po staleti tato myslenka absolutniho ¢asu fungovala, davala smysl pro
vétsinu situaci v kazdodennim zivote, ale Newton stale nedokdzal vysvétlit, jak se objekty
jako Zemée a Mé&sic mohou navzdjem ovliviiovat na dalku, a nemohl tusit, ze ¢as sdm o sob¢
nemusi byt tak jednoduché, pak asi o 200 let pozdéji priSel Albert Einstein a prevratil vSechno
na hlavu. Einstein si uvédomil, Ze ¢as neni absolutni, ale je !!, je to |Veliéina fyzikélnl" , kteréd
ma dimenze (jako veli¢ina Délka. ..t dimenze davaji prostor). Cas absolutni je v 3+3D &p
kontinuu, ale tempo plynuti ¢asu neni absolutni (!) ve skutecnosti se ¢as mtize zpomalit
nebo zrychlit v zavislosti na tom, jak rychle se pohybujete nebo jak silnd je gravita¢ni
pfitazlivost. Bylo misto, kde jsi stal pobliz néco tak masivniho jako ¢erna dira by se ¢as
zpomalil tempo plynuti ¢asu by se zpomalilo, ¢ili pii pohybu po ¢asovych dimenzich a
délkovych dimenzich by se ukrajovaly (objektem fyzikalnim i nefyzikalnim) intervaly a ty by
meénily velikost, v duchu Lorentzovskych transformaci z titulu pootaceni soustav...atd. atd.
vyklad je jinde natolik, Ze by se to zdalo téméf zamrzl¢é ve srovnani s Casem na Zemi.
Einsteinova teorie znama jako obecna teorie relativity vysvétlila, Ze gravitace neovlivituje
pouze objekty, ale ohyba prostor a ¢as, takze misto toho, aby ¢as tikal (ukrajoval intervaly)
pry¢ stejné pro kazdého, miize se natahnout nebo zmensit podle toho, [Kde se nachézite\
poloha v poli gravitaénim, v jakém gravitac¢nim poli, na jakém gravitaénim potencialu... a
\rychle se pohybujete, naptiklad ¢im blize jste k né¢emu se silnou gravitaci, jako je planeta
nebo ¢erna dira, tim pomaleji vam plyne ¢as. Nikoliv, ¢as plyne pro dva ,,pozorovatele™
stejnym tempem, (jsou-li v jednom ¢asoprostorovém stop-stavu), ale ,,stojicimu‘ Pozorovateli
>se zda, pozoruje<, Ze na télese pozorovaném se pii V> ¢ zménilo, zpomalilo tempo
plynuti ¢asu. Nezpomalilo!!, pootocila se soustava télesa a tim padem POZORUIJE
Pozorovatel zakladni v klidu zménu \délky jednotkoveého intervalu| casového ..., atd. (Na




raketé plyne stejné tempo jako na Zemi, pouze Pozemst'an dostava = snima informace
pootocené, tedy intervaly >natazené<)). Podrobny vyklad jinde, ve srovnani s nékym
vzdalenéjsim takze: zatimco Newtonova myslenka absolutniho ¢asu fungovala dlouhou dobu,
Einstein nam ukazal, Ze ¢as neni konstanta, snad chtél fici Einstein resp. autor tohoto videa, Ze
Cas nebzi, neodviji se stejnym tempem, furt,.. je flexibilni, plynuti toho ¢asu se méni,
ovlivnény gravitaci a pohybem a chova se odlisné v zavislosti na tom, kde se ve vesmiru
nachazite, jak vime hned po velkém tfesku vesmir bylo velmi odlisné misto, bylo horké, husté
a rychle se rozpinalo v téch ranych okamzicich, ¢as se nechoval jako dnes, bézel pomaleji ne
proto, ze by néco nebylo v poradku s nasimi hodinami, ale proto, Ze samotné podminky
raného vesmiru jeho extrémni hustotu a gravitace znamenala, Ze ¢as byl natazen podle
Einsteinovy obecné teorie relativity cas nebyl natazen, ale interval ¢asovy byl prodlouzen vuci
casovému etalonu, ¢as neni konstantni tempo plynuti ¢asu neni konstantni ( Autor by se m¢l
naucit ﬁinému vidéni ,,co Je ¢as‘|..., neménna sila, mize byt deformovan dvéma hlavnimi
faktory gravitace a pohyb v raném vesmiru dominantnim faktorem zpomalujicim cas
zpomalujicim tempo plynuti ¢asu byla gravitace piemyslejte o tom, kdyz vesmir se prave
narodilo vse bylo zabaleno do malého horkého hustého prostoru gravitace v tomto té€sné
stlaceném prostoru byla neptfedstavitelné silna Einsteinova rovnice pro gravitacni dilataci ¢asu
etalonovy interval byl ,,nataZzen* na skoro nekone¢ny interval a tak plynuti ¢asu jakoby se
zastavilo (pro pozorovatele ,,plovouciho® v bézném tempu plynuti Casu v dané lokalité
vesmiru a daném stafi v té lokalité)... nam poskytuje pohled na co se délo v této rovnici fg je
[spravny &as, cas blizko k hmotnému objektu, [TF 2?je soukadnicovy &as
objektu; G je gravitacni konstanta, M je hmotnost objektu nebo v piipadé raného vesmiru
hustota energie hmoty, R je vzdalenost od objektu, jak blizko k nému jste, a € je rychlost
svétla.

Tato rovnice nam tikd, Ze v pfitomnosti extrémni hmoty a energie jako v raném vesmiru se
Cas dramaticky zpomaluje (natahuje se ¢asovy interval v porovnani s etalonovym intervalem)
ve srovnani s jak to ted’ plyne v naSem mnohem méné hustém a chladnéj$Sim vesmiru, ¢im
blize jste k masivnim objektiim, tim vice se Cas prodluzuje, ¢as se neprodluzuje, ale se
prodluzuje interval (¢asovy). Chtélo by to, aby autor pieSel na nové vyjadfovani.

, Cas daleko od

(02)- out and in the first moments after the big bang the entire universe was a massive object
but time dilation isn't unique to the early Universe we experience it even today under certain
conditions there are two main forms of time dilation gravitational time dilation and time
dilation due to motion even now time runs slower in stronger gravitational field for example
time runs more slowly at the surface of the Earth than it does high up in space far from our
planet's gravitational pull this is the same principle that slowed down time in the early
Universe it's just less noticeable on Earth because our planet's gravity is much weaker than the
gravity of the entire universe packed into a tiny space but we can still measure the effect
satellites in orbit for instance experience time slightly faster than we do on Earth which is
why Corrections need to be made to GPS systems to account for the difference we can use the
same equation we applied to the early Universe to calculate gravitational time dilation for
objects like the Earth or a black hole if you were to approach a black hole for example you'd
experience time even more slowly than someone standing on Earth in fact as you get closer to
the event horizon of a black hole time would appear to almost stop entirely this is why we
often say that nothing escapes a black hole not even light the second type of time dilation



occurs when you're moving at very high speeds this effect is described by Einstein's theory of
special relativity the faster you move the slower time passes for you relative to someone
standing still this effect becomes more noticeable as you approach the speed of light this is the
equation of time dilation due to Motion in this equation delta T apostrophe is the time
experienced by the moving object delta T is the time experienced by someone standing still V
is the velocity of the moving object and C is the speed of light this equation shows that as
your velocity V approaches the speed of light the denominator gets smaller and delta T
apostrophe the time you experience also gets smaller in other words the faster you move the
more time slows down for you if an object could somehow travel at the speed of light time
would appear to stop entirely from your perspective so how does all of this relate to the early
Universe right after the big bang the universe was rapidly expanding and as it expanded
gravity began to to weaken this weakening of gravity caused time to speed up compared to
how it was in the denser earlier moments as the universe expanded the matter and energy that
had been packed tightly together spread out and time began to flow more quickly but the
effects of time dilation are still visible today when we look at distant galaxies we're seeing
them as they were billions of years ago closer to the time of the Big Bang the light we observe
from these galaxies has been traveling through space for so long that it has been stretched by
the expanse of the universe a phenomenon known as red shift this red shift isn't just a
stretching of light it's also a stretching of time the further back in time we look the more
stretched out the signals become showing us that time was moving differently in the early
Universe in fact observations of distant quazars have shown us that Cosmic objects from the
early Universe appeared to tick more slowly than similar objects today this isn't because those
objects were inherently different but because the expanding Universe stretches everything
including time this means that the time it took for the light to reach us was longer than it
would have been if the universe were not expanding to make this concept clearer imagine a
graph where the x axis represents a distance from a massive object like a black hole or the
early universe and the y- axis represents the flow of time as you move closer to the object the
line on the graph starts to dip downward showing how time slows down this dip becomes
steeper the closer you get representing the extreme time dilation near the Event Horizon of a
black hole or in the early moments of the universe time dilation isn't just some abstract
concept it's a real effect that we can measure and observe it's played a huge role in the early
Universe when time ran slower due to the intense gravity and dense energy of the cosmos and
even today time dilation shapes how we understand the universe whether it's the time
differences we measure between satellites and the surface of the Earth or the slow down
ticking of distant Cosmic objects so while time might feel like it flows the same for everyone
the truth is that time is flexible shaped by the forces of gravity and motion and when we look

(02)- venku a v prvnich okamzicich po velkém tfesku byl cely vesmir masivnim objektem,
ale dilatace casu neni jedine¢na pro rany vesmir, zazivame ji i dnes, za urcitych podminek
existuji dvé hlavni formy a) a b),,,; a) dilatace ¢asu jakozto jgravita&ni &as|, ¢ili zmény tempa
plynuti ¢asu se zménou velikosti gravita¢niho potencialu v gravitatnim poli, a za b) dilatace
Gasu |V disledku pohybul m.v=mo.c ...; O K. I nyni &as b&Zi pomaleji v siln&jsim
gravita¢nim poli, naptiklad cas bézi pomaleji na povrchu Zemé nez vysoko ve vesmiru daleko
od gravitace nasi planety. Je to stejny princip, (?) ktery zpomalil ¢as v raném vesmiru, ? Tedy
fikate, ze v ranném vesmiru bézi ¢as pomaleji neZ nyni. \Nem’ to naopak??\ Podle Lorentzovy




transformace (pro dilataci v dasledku pohybu m . v ), ( vy to nazyvate ,,transformaci‘)
Pozorovatel z ,,dnes$ni“ pozice 13,8 miliadr let od tiesku, pozoruje (smérem ke tiresku)
zpomalovani Casu, tj. natahovani (!) ¢asového intervalu az k horizontu, kde je kvasar; tam pry,
interval Casu nejdelsi, >Cas nejpomalejsi< ¢ili po BB v té plazmé¢, v tom ,,viicim vakuu
dimenzi* ¢as nebézi = je nekonecné pomaly (dtto interpretace Hubbleho pozorovani), ¢ili ¢as
extra nejpomalej$i pro o¢i ,,zdejsiho* Pozorovatele...a od toho ranného vesmiru se pry tedy
tempo plynuti ¢asu stale zrychluje. Pti obracené situaci, tedy z pozorovatelny kvasaru na
horizontu, smérem k ndm, je tempo plynuti ¢asu, s extra pomalym tempem, smérem k nam,
interval stale krat$i a kratsi tj. tempo Casu stale rychlejsi a rychlejsi — to fika fyzika, to pry fika
LT. Pozorovatel z kvasaru tedy tvrdi, Ze na Zemi bézi vysoké tempo plyuti ¢asu a¢ se Zemé
pohybuje skoro rychlosti svétla, dle Hubble.

Ja to tak nevidim...;

Pro m¢ by mélo byt po velkém tiesku tempo plynuti ¢asu v tom stop-stavu (po tfesku)
nejrychlejsi, protoze ¢asoprostor je tu extrémné zmuchlany, viici, je tu extra kiivy, a tedy
intervaly jsou tu i pro délky i pro ¢as nejkratsi !!'! V extra kiivém ¢p jsou Casové intervaly
nejkratsi a ... a smérem do budoucnosti, se natahuji neb se rozbaluje zmuchlany vesmir, tj.
smérem K nam bude cCas stale pomalejsi a pomalejsi (interval delsi a delsi)
https://www.hypothesis-of-universe.com/docs/c/c_032.gif ; ... LT totiz podle m¢ presentuje
pootaceni soustav, (my smérem k BB vidime podle LT jak pti v = ¢ bod v ¢p pootaci svou
soufadnou soustavu (raketa pootaci svou vlastni soustavu s redlnym etalonovym intervalem
stejnym jako je doméci) a tim padem my vidime realny etalonovy interval ¢asovy na raketé
pootoceny (!) a tim padem kratsi (téch kratSich se vejde do etalonu vic, proto Se nam

,,,,,

lokalité objektu pozorovaného), a tim padem délkovy interval, Ze je kratsi a kratsi =
kontrakce etalonu. To se zda stojicimu Pozorovateli ,,podle STR*, ale v reél stop-stavu na
raket¢ k dilataci nedochézi. (1)

Ad 02) LT neni postavena do dynamické pozice zmén, co se V historii od BB po dnesek
udaly, je postavena pro pozorovani ve ,.stop-stavu“ néjaké konkrétni pozice v ¢asoprostoru
s objekty v ném, a v ném se v tom ,,stop-stavu‘ pozoruje co se déje s objektem pii v 2> C, ze
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transformaci. My na papife ,,transformujeme* zmény veliin, které se v realu ,,na objekttu‘
nedéji. My jsme si LT namodelovali, vymysleli tak, aby ,,L T byly transformace* ukazujici
dilatace a kontrakce. Kdybychom chtéli namodelovat né ,,transformace®, ale >poSuky-
posuky<, urcité by se naSel matematik, ktery by vymyslel ,.,transfo - posuky-posuky*,
(Roletzmenovy Sucformace), v nichz by se klidné dimenze nerozpinaly,ale ROZBAL O
V ALY. https://www.hypothesis-of-universe.com/docs/c/c_032.gif ;

Jenze Vesmir je dynamicky ( je tu vyvoj: galaxie, ¢erné diry, slune¢ni soustavy,
mezigalaktivka prazdnota, viici vakuum, atd.), Ze uplatiiovani LT v historickych etapach a v
,potrhanych lokalitach®, https://www.hypothesis-of-universe.com/docs/c/c_186.jpg nebude
platit, LT budou dynamikou Vesmiru ,,potrhané” ...; je to na Zemi jen mén¢é
patrné, protoze gravitace nasi planety je mnohem slabsi nez gravitace celého vesmiru
nacpaného do malého prostoru, ale stale mizeme méfit ucinek, napiiklad satelity na obézné
draze zazivaji Cas o néco rychleji nez my na Zemi, (**)https://www.hypothesis-of-
universe.com/docs/f/f_033.pdf to je divod, pro¢ je tieba provést opravy v systémech GPS,
abychom ozdil, kdy mtzeme pouzit stejnou rovnici, kterou jsme aplikovali na
rany vesmir, k vypoctu gravitaéni dilatace casu pro objekty jako Zemé nebo ¢erna dira, pokud
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byste se piiblizili k ¢erné dife. U GPS zohlednujeme jen Cas, ale nezohlediiujeme
délky (tj. kongtrakce, jsou titiz o 8 fadu delsi !! a nezohlednujeme zmény hmotnosti vlivem
zmén potencidlnich rovin .. ; pro¢ ? Naptiklad byste zazili ¢as jest€ pomaleji nez né€kdo stojici
na Zemi. Ve skutecnosti, kdyz se priblizite k horizontu udalosti cerné diry, (coz je stejné
prostiedi jako je po velkém tfesku, kdy je Casoprostor extrémné zaktiven, a dimenze jsou
chaoticky extrémé zmackané. Pro mé by mélo byt po velkém tfesku tempo plynuti ¢asu v tom
stop-stavu (po tiesku) nejrychlejsi, protoze casoprostor je tu zmuchlany,vfici, je tu extra
kiivy, a tedy intervaly jsou tady i pro délky i pro ¢as nejkratsi !!! z pozorovatelny dalekého
Pozorovatele. V extra kiivém ¢p jsou ¢asové intervaly nejkratsi a ... a smérem do
budoucnosti, se natahuji neb se rozbaluje zmuchlany vesmir, tj. smérem k nam bude cas stale
pomalejsi a pomalej$i, v mezigalaktickém prostoru ..., jenze u Zemé je okolnost trochu jina:
my jsme v ,,nové™ galaktické kiivosti a u Zemé v dalsi slunecnickvé kiivosti ¢as se zda, ze se
téméf uplné zastavi, proto Casto fikame, ze ¢erné dife nic neunikne. Svétlo druhy typ dilatace
Casu nastava, kdyz se pohybujete velmi vysokou rychlosti. Tento efekt je popsan
Einsteinovou STR teorii specialni relativity: ¢im rychleji se pohybujete, tim pomaleji vam
ano, mé Pozorovateli se zda Ze na pozorovaném objektu plyne pomaleji ¢as, ale pfimo v realu
na tom objektu, na té Gerné dife tpmu tak neni !!! Pro&? ProtoZe soustava objektu CD se
pootodila (uz skoro 0 90°) a to pak ,,“ jako diladované pof. kontrahované intervaly
na téch dimenzich plyne ¢as vzhledem k tomu, Ze nékdo stoji na misté tento efekt se stava
znatelné€j$im, kdyz se pfiblizujete rychlost svétla. Ano, to je soustava objektu pootocend az
skoro 0 90°. Toto je rovnice dilatace ¢asu v diisledku pohybu v této rovnici , ktery
zazije pohybujici se objekt At je ¢as, ktery zazije nékdo stojici na misté ,,v* je rychlost
pohybujiciho se objektu a ,,c* je rychlost svétla tato rovnice ukazuje, Ze jak se vase rychlost
,V' blizi rychlosti svétla, jmenovatel se zmensSuje a delta T apostrof Cas, ktery zazivate, se
také zmensuje, jinymi slovy, ¢im rychleji se pohybujete, tim vice se pro vas ¢as zpomaluje,
http://www.hypothesis-of-universe.com/docs/i/i_362.pdf ; pokud by objekt né¢jak mohl
cestovani rychlosti svétla by se z vaseho pohledu zdalo uplné zastaveno, takze jak to vSechno
souvisi s ranym vesmirem hned po velkém tfesku se zkiiveny zmuchlany vesmir rychle
rozpinal a jak se rozpinalo, gravitace zacala oslabovat toto oslabeni gravitace zptisobené? ¢as
zrychlil ve srovnani s tim, jak tomu bylo v hustSich diivéjSich okamzicich, kdy vesmir
expandoval hmotu a energie, kterd byla pevné sbalena dohromady, se rozprostiela a ¢as zacal
plynout rychleji, ale u¢inky dilatace ¢asu jsou viditelné i dnes, kdyz se podivame ve
vzdalenych galaxiich je vidime tak, jak byly pfed miliardami let bliZze k dob¢ velkého tiesku,
svétlo, které pozorujeme z téchto galaxii, putovalo vesmirem tak dlouho, Ze bylo natazeno
vesmirem natazeno nebo rozbaleno?? a jev znamy jako ¢erveny posun tento ¢erveny posun
neni jen protahovani svétla, je to také natahovani Casu, ¢im dale zpét v ase se divame, tim
protazenéjsi jsou signaly, které ndm ukazuji, Ze ¢as se v raném vesmiru pohyboval jinak ve
skutecnosti zdélen}’/ch quazart nam ukazali, ze se zdalo, Zze kosmické objekty z
raného vesmiru tikaly pomaleji nez podobné objekty dnes, Z pozorovatelny Zemé smérem ke
kvasarim — ano — pozorujeme tempo u kvasri pomalejsi, ale v misté kvasaru ,,v redlu jeho
nizkého stafi“ to bude obracené. Pak od kvasaru do budoucnosti bude vysoké tempo plynuti
klesat ke dnesku, neni to proto, Ze by tyto objekty byly ve své podstaté odlisné, ale protoze
rozpinajici se vesmir natahuje vSe vcetné Casu, a natazené intervaly které se pootocily (

Z hodné ktivych stavii na hodné rozbalené ), se budou Kvasatanovi jevit jako ,,prodlouZenay
interval tikotu hodin, tedy zpomalené tempo, coZz znamena, Ze Cas, ktery trvalo svétlo, které k
ném dorazilo, bylo delsi, nez by bylo, kdyby se vesmir nerozpinal, aby byl tento koncept
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jasnéjsi, predstavte si graf, kde osa x predstavuje vzdalenost od masivniho objektu, jako je
cernd dira nebo rany vesmir, a osa y predstavuje tok cCasu, jak se priblizujete k objektu, ¢ara
na grafu zac¢ina klesat dold, coz ukazuje, jak se ¢as zpomaluje, tento pokles je tim strmé&;jsi,
¢im vice se priblizujete, coz predstavuje extrémni dilataci ¢asu blizko horizontu udalosti pro
pozorovatele ze Zemé, Casoprostor se pootocil a téch ,,kratkych intervaltu“-zmuchlanych

V plazmé& musime naskladat k sob¢é hrozn¢ mnoho, abychom ,,sloZili* jednotkovy interval

V soustave Zemé, ¢erné diry nebo na pocatku momenty vesmiru dilatace ¢asu neni jen n&jaky
abstraktni pojem, je to skute¢ny efekt, ktery mizeme méfit a pozorovat, hraje obrovskou roli
v raném vesmiru, kdy ¢as bézel pomaleji kvili intenzivni gravitaci a husté energii vesmiru a
dokonce i dnes dilatace ¢asu utvaii, jak chapeme vesmir, at’ uz jde o ¢asové rozdily, které
métime mezi satelity a povrchem Zemé, nebo o zpomalené tikani vzdalenych kosmickych
objektd, takze 1 kdyz ¢as mlze mit pocit, ze plyne pro vSechny stejné, pravdou je, zZe as je
pruzné tvarované gravitacnimi a pohybovymi silami. A kdyZz se divame

(03)- back at the early Universe we're not just seeing the distant past we're seeing how time
itself has changed time is not as straightforward as we might imagine under certain conditions
it behaves in ways that challenge our everyday experiences one of the most fascinating
examples of this is the twin paradox a thought experience expent that shows how time can
diverge based on speed picture this scenario two twins born at the same time live their lives
normally until one of them embarks on a journey through space at a tremendous speed while
the other remains on Earth for the twin on Earth life continues as usual days turn into weeks
months and years but for the twins speeding through space time passes differently what feels
like just a short trip for them stretches into decades for the twin who stayed behind when the
space traveling twin returns they find that their sibling has aged significantly while they
themselves are barely aged at all this isn't an illusion or a quirk of perspective it's a real
physical effect the Paradox here lies in the twins drastically different experiences of time
despite being born at the same moment but the twin paradox is just the beginning as we
explore the nature of time especially when extreme speeds or strong gravitational fields come
into play We encounter other strange and thought-provoking paradoxes that challenge how we
think about time and space one such Paradox is the grandfather Paradox imagine you have the
ability to travel back in time you go back far enough to meet your grandfather before your
parents were even born and for some reason you prevent him from meeting your grandmother
the Paradox is simple if your grandfather never meets your grandmother you would never be
born but if you were never born how could you have traveled back in time to prevent their
meeting in the first place it's a loop that seems impossible to escape suggesting that time
travel could create contradictions in reality itself physicists and philosophers have long
debated whether the universe would allow such a paradox to happen some believe that the
laws of physics would prevent these kinds of contradictions by making time travel impossible
in the first place While others suggest that the Universe might correct itself ensuring events
unfold in a way that avoids these paradoxes another time related conundrum is the bootstrap
Paradox this occurs when an object or piece of information exists without ever being created
for example suppose you go back in time and hand Shakespeare a copy of his own Works
Shakespeare publishes those plays and centuries later you grow up reading them and decide to
travel back in time to give him the manuscript but here's the Paradox who actually wrote the
place if they've always existed in this Loop then they have no real origin this Paradox like the
grandfather Paradox raises deep questions about causality and the Very nature of time in some



interpretations the universe could allow such a loop to exist where where certain events or
objects simply have no clear starting point the predestination Paradox is another intriguing
Concept in this scenario time travel creates a closed loop where the events are predetermined
by the very Act of time travel imagine you're sent back in time to stop a disaster only to find
that your actions were the cause of the disaster in the first place no matter what you do the
event you're trying to prevent has always happened and and you're simply playing your part in
a cycle that can't be changed the Paradox ties into the question of Free Will versus
determinism if our actions are part of a closed loop in time do we really have any choice or is
everything we do already written into the fabric of the universe as strange as these paradoxes
sound they're not just Flights of Fancy they're grounded in the real science of time and space
Einstein's theory of relativity which brought us the concept of time dilation also suggests that
time travel might not be entirely possible at least in theory time travel into the future is
something we already know is possible astronauts in space moving at high speeds and
experiencing weaker gravitational forces come back to earth having aged ever so slightly less
than the people who stayed behind this is a tiny example of traveling into the Future made
possible by time dilation traveling into the past however is where things get tricky the
paradoxes we've discussed like the grandfather and bootstrap paradoxes suggest that traveling
backward in time could lead to contradictions that challenge the very nature of reality some
scientists propose Solutions like parallel universes or alternate timelines where traveling back
in time creates a new branch of reality allowing both the past and future to coexist without

(03)- v raném vesmiru nevidime jen vzdalenou minulost, vidime, jak ¢as sim zm¢énil, ¢as
neni tak pfimocary, jak bychom si mohli pfedstavit, za urcitych podminek se chova
zpuisobem, ktery zpochybnuje nase kazdodenni zkusenosti. Nejfascinujicim pirikladem toho je
paradox dvojcat — mySlenkova zkuSenost, ktera ukazuje, jak se ¢as miize rozchdzet na zakladé
rychlosti. Obrazek tento scénat dvé dvojcata narozena ve stejnou dobu ziji své zivoty
normalné, dokud se jedno z nich nevyda na cestu vesmirem pii ohromném rychlost zatimco
druhy zlistava na Zemi. Pro dvojCe na Zemi Zivot pokracuje jako obvykle ¢as tu pyne
nejakym nastavenym tempem, ( dle zakiiveni v galaxii a dle uz n&jakk rozbalenymu ¢p

V historické dobé 13,8 miliard let od BB ), napt. 10%10° =v < ¢ =10%10° a na raketé totéz
protoze 1 ona leti v témze prostiedi a v témze stafi od BB... dny se méni v tydny, mésice a
roky, ale pro dvojcata uhanéjici vesmirem C€as plyne jinak, coz je pro né€ jen kratky vylet, pro
dvojce, které zistalo pozadu, se protdhne na desetileti. Dvojce cestujici vesmirem se vraci,
zjistuji, Ze jejich sourozenec vyrazné zestarnul, zatimco oni sami sotva zestarli, neni to iluze
nebo vystiedni perspektiva, je to skutecny fyzicky efekt je to chybné interpretovany paradox.
Paradox zde spociva v drasticky odlisnych zkuSenostech dvojcat Casu, ptestoze se narodili ve
stejny okamzik, ale paradox dvojcat je jen zacatek, kdyZ zkoumame povahu Casu, zvlasté
kdyZ do hry vstupuji extrémni rychlosti nebo silna gravitacni pole tady to je néco jin¢ho nez
STR, zména potencialti v ménicim se gravitacnim poli spada do jeviiz OTR a OTR je
nelinedrni ... Setkdvame se s dal§imi podivnymi a k zamysleni provokujicimi paradoxy, které
zpochybiiuji, jak o tom pemyslime. Cas a prostor jednim takovym Paradoxem je dédegek
Paradox. Piedstavte si, Ze mate schopnost cestovat v Case, vratite se dostateéné daleko, abyste
potkali svého dédecka jesté pred narozenim vasich rodict a z néjakého divodu mu branite v
setkani s vasi babiCkou. Paradox je jednoduchy pokud vas dédecek nikdy nepotka vasi
babicku, nikdy byste se nenarodili, ale pokud byste se nikdy nenarodili, jak jste mohli
cestovat zpét v Case, abyste zabranili jejich setkani, je to smycka, ze které nelze uniknout, coz



naznacuje, ze cestovani v ¢ase miize vytvaret rozpory v samotné realité. Fyzikové a filozofoveé
dlouho diskutovali o tom, zda by vesmir dovolil takovy paradox, n¢ktefi véfi, ze fyzikalni
zakony by tomuto druhu rozport zabranily tim, Ze by pifedev§im znemoznily cestovani ¢asem,
Odvijeni ¢asu zpet do minulosti, resp. zavijeni Casoveé dimenze mozné neni proto, Ze
““tento** Vesmir jpyl takto nastaven|, nastaven pro v <c https://www.hypothesis-of-
universe.com/docs/c/c_038.jpg ; nikoliv jako ¢* < ¢ <w. zatimco jini naznacuji, Ze vesmir by
se mohl sam napravit a zajistit udalosti rozvinout zptisobem, ktery zabrani t¢émto paradoxiim,
dalsi hadankou souvisejici s ¢asem je bootstrap Paradox k tomu dochazi, kdyz objekt nebo
cast informace existuje, aniz by kdy byla vytvofena, naptiklad pfedpokladejme, Ze se vratite v
Case a predate Shakespearovi kopii jeho vlastnich d€l Shakespeare publikuje tyto hry a o
staleti pozd¢ji je vyrostete pfi jejich Cteni a rozhodnete se cestovat zpét v Case, abyste mu dali
rukopis, ale tady je Paradox, ktery to misto skute¢né napsal, pokud v této smycce vzdy
existoval pak nemaji skute¢ny ptivod tento paradox jako dédecek Paradox vyvolava hluboké
otazky o kauzalit¢ a samotné povaze Casu v né¢kterych interpretacich by vesmir mohl dovolit
existenci takové smycky, kde urc¢ité udalosti nebo predméty prosté nemaji jasny vychozi bod
predurceni Paradox je dal$i zajimavy koncept v tomto scénafi cestovani v Case vytvari
uzavienou smycku, kde jsou udalosti predem urceny samotnym Aktem cestovani v Case,
predstavte si, Ze jste poslani zpét v Case, abyste zastavili katastrofu, jen abyste zjistili, Ze vase
¢iny byly pfic¢inou katastrofa na prvnim misté bez ohledu na to, co délate, udalost, které se
snazite zabranit, se vzdy stala a vy jednoduse hrajete svou roli v cyklu, ktery nelze zménit
vazby Paradoxu na otdzku svobodné viile versus determinismu pokud jsou nase ¢iny soucasti
uzaviené smycky v ¢ase, mame opravdu na vybér nebo je vse, co délame, jiz zapsano do
struktury vesmiru tak podivné, jak tyto paradoxy zné&ji, nejsou to jen Lety fantazie, jsou
zaloZeny na skutecnd véda o Case a prostoru Einsteinova teorie relativity, kterd ndm piinesla
koncept dilatace Casu, také naznacuje, Ze cestovani asem nemusi byt tpln€ mozné, alesponi
teoreticky cestovani casem do budoucnosti je néco, o ¢em uz vime, Ze je mozné, ze se
astronauti ve vesmiru pohybuji vysokou rychlosti a zazivaji slabsi gravita¢ni sily. Vrétit se na
zem a zestarnout o néco mén¢ nez lidé, kteti zlstali, toto je maly piiklad cestovani do
budoucnosti umoznéné dilataci €asu cestovanim do minulosti, ale paradoxy, které jsme zazili,
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naznacuji, ze cestovani zpét v ¢ase by mohlo vést k rozportim, které zpochybiiuji samotnou
povahu reality, n¢ktefi védci navrhuji feSeni, jako jsou paralelni vesmiry nebo alternativni
Casoveé osy, kde cestovani zpét v Case vytvaii nové odvétvi reality umoziujici jak minulost,
tak budoucnost koexistovat bez

(04)- contradiction while time travel May remain a distant dream the paradoxes associated
with it give us a glimpse into the strange and complex nature of time itself whether it's the
twin paradox showing us how time stretches and bends based on speed or the grandfather
Paradox revealing the potential contradictions of traveling back in time each of these
scenarios forces us to question what we think we know about reality one way to visual iiz
these paradoxes is through graphs or timelines for instance in the case of the twin paradox we
could imagine two lines on a graph one representing the passage of time for the twin on Earth
and another for the twin traveling at near light speed as the graph progresses the Earthbound
twins line moves steadily upward while the space traveling twins line starts to curve slowing
down and stretching out when they meet again the gap between the two lines rep presents the
difference in the time they've experienced A visual representation of time dilation in action in
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time travel scenarios a similar graph might show multiple branching timelines or closed
Loops illustrating how actions in the past could create alternate futures or lock events into a
NeverEnding cycle whether or not time travel is possible the paradoxes that arise from it help
us understand the flexibility and complexity of time itself the twin paradox shows us that time
is not absolute but rather it bends to the will of motion and gravity the grandfather and
bootstrap paradoxes challenge our understanding of causality and Free Will raising questions
about whether events in the past can ever truly be changed or if we're bound to follow a
predetermined path in the end these paradoxes don't just make us rethink time they make us
rethink everything we know about the universe and our place within it you are standing on the
Edge of Time where every discovery about the universe challenges what we think we know
time it turns out is not a constant Universal experience from the early Universe to the present
day it is stretched slowed and warped shaped by gravity motion and the expanding Cosmos
we've seen how right after the big bang the universe was a dense hot place where gravity was
so strong that time itself flowed much more slowly objects like distant quazar allow us to peer
back billions of years and witness a time when everything moved more sluggishly the signals
we receive from these ancient objects are not just delayed because of distance but also
because time itself was stretched in those early moments this phenomenon cosmological time
dilation shows that the deeper we look into the universe's past the more drawn out and slowed
down events appear to us but time dilation isn't just a relic of the early Universe even today it
shapes the experiences of astronauts satellites and objects near extreme gravitational fields
like black holes the twin paradox showed us how speed alone can bend time with one twin
aging more slowly simply by traveling near the speed of light we also touched on the strange
puzzles that time travel introduces whether it's the grandfather Paradox where changing past
events could prevent your own existence or the bootstrap Paradox where something has no
clear origin existing in an endless loop without a beginning these paradoxes make us question
whether time travel into the past could ever be possible without breaking the fabric briak of
reality in the end time itself may be the ultimate mystery one that stretches across the entire
universe from its birth to its eventual fate reminding us that while we live in the present the
true nature of time is far more complex than it appears thank you for watching this video and
for joining us on this journey through the mysteries of time whether it's the early Universe the
bending of time through speed and gravity or the strange paradoxes that come with time travel
we've only scratched the surface of what's possible if you enjoyed this exploration don't forget
to subscribe and leave your thoughts in the comments also check out this video on your screen
to see how scientists created a black hole in a lab and I'll see you there

21:49

[Music]

(04)- rozpor pii cestovani v case muze zistat vzdalenym snem, paradoxy s nim spojené nam
déavaji nahlédnout do podivné a slozité povahy samotného ¢asu, at’ uz je to paradox dvojcat,
ktery nam ukazuje, jak se €as natahuje a ohyba na zdklad¢ rychlosti, nebo paradox dédecka
odhalovani potencidlnich rozporl cestovani zpét v ase kazdy z téchto scénarti nas nuti ptat
se, co si myslime, ze vime o realité, jeden zpisob, jak vizualizovat tyto paradoxy, je pomoci
grafli nebo ¢asovych os, napiiklad v ptipadé dvojcat paradoxne bychom si mohli ptedstavit
dvée ¢ary na grafu, jedna ptedstavuje plynuti ¢asu pro dvojc¢e na Zemi a druhé pro dvojce
pohybujici se rychlosti blizkou rychlosti ,,c*, jak graf postupuje, ¢ara dvojcat na Zemi se
neustale pohybuje nahoru, zatimco ¢ara dvojc¢at putujicich vesmirem se za¢ind zakiivovat



zpomaleni a natazeni, kdyz se znovu setkaji mezera mezi dvéma ¢arami rep predstavuje rozdil
v Case, ktery zazili. Vizudlni zndzornéni dilatace Casu v akci ve scénéfich cestovani v ¢ase
podobny graf mtize ukazovat vice vétvicich se casovych os nebo uzavienych. Smycky
ilustrujici, jak akce v minulosti mohly vytvofit alternativni budoucnost nebo uzamknout
udalosti do nekonec¢ného cyklu, at’ uz je cestovani casem mozné, paradoxy, které z toho
vyplyvaji, ndm pomahaji pochopit flexibilitu a slozitost samotného ¢asu. Paradox dvoj¢at nam
ukazuje, Ze ¢as neni absolutni, ale spise se ohyba k viili pohybu m . v a gravitace m . M / x?
paradoxy dédecka a bootstrapu zpochybiiuji nase chapani kauzality a svobodné viile
vyvolavajici otdzky, zda udalosti v minulosti mohou byt nékdy skute¢né zménény, nebo zda
jsme povinni nasledovat pfedurcena cesta na konci tyto paradoxy nas nejen nuti ptehodnotit
Cas, ale nuti nas piehodnotit vSe, co vime o vesmiru a naSem misté v ném stojite na Okraji
casu, kde kazdy objev o vesmiru zpochybiiuje to, co si myslime, Ze vime Cas, jak se ukazalo,
neni konstantni. Vesmirna od rané¢ho Vesmiru aZ po soucasnost, je
\zpomalené a zkroucenéJ, tvarovand gravitaénim pohybem a rozpinajicim se vesmirem, vidéli
jsme, jak tésné po velkém tresku byl vesmir husty Zhavy misto, kde byla gravitace tak silna,
7e samotny ¢as plynul mnohem pomaleji, objekty jako vzdaleny quazar ndm umoziuji
nahlédnout miliardy let zpét a byt svédky doby, kdy se vSe pohybovalo pomaleji, signaly,
které ptijimame z téchto starov€kych objektil, nejsou jen zpozdény ?? kvili vzdélenosti, ale
také proto, Ze ¢as sam byl v téchto ranych okamzicich natazen, to vidi-pozoruje Zemé smérem
k BB, ale...ale pozorovatel na Horizontu, tj, t¢sn¢ po BB to vidi obracené, Ze sam ma velmi
rychlé tempo plynti ¢asu a ze do bjudoucnosti (kam se Cas, tedy ¢p rozpina — rozbaluje, ze tam
cas zpomaluje tento fenomén kosmologické dilatace Casu ukazuje, ze ¢im hloubéji se
podivame do minulosti vesmiru, tim vice se a zdani je klam, zdéni je sen ...
vtahujici a zpomalené udalosti, ale dilatace ¢asu neni jen pozlstatkem rany vesmir dokonce i
dnes utvaii zkuSenosti astronautil z druZic a objektl v blizkosti extrémnich gravitacnich poli,
to je néco jin¢ho, to je ze Supliku OTR... jako jsou Cerné diry, paradox dvoj¢at ndm ukézal,
jak samotna rychlost mtize ohybat ¢as no pro stojiciho pozorovatele, no, tak to je v STR, tak
to pozoruje = snima do své primétny stojici Pozorovatel, na praimétné ma pootocené dimenze
s etalonovymi pooto¢enymi dimenzemi (vlastni onjekt — raketa a velitel — dvojce na sobé
nepozoruje nic, zadnou dilataci, jemu béZzi Cas stejny (pii v =2 ¢ ) jako kdyz vyletél ze Zem¢.
s jednim dvojcetem, ktery starne pomaleji, jednoduse tim, Ze cestuje blizko rychlosti svétla,
které jsme se také dotkli. Podivné hadanky, které cestovani v ¢ase zavadi, at’ uz je to dédecek
Paradox, kde by zména minulych udélosti mohla zabranit vasi vlastni existenci, nebo
bootstrapovy paradox, kde néco nema jasny pivod existujici v nekone¢né smycce bez zacatku
tyto paradoxy nas nuti ptat se, zda ¢as, cestovani do minulosti by mohlo byt mozné, ne...aniz
by se porusila tkanina reality na konci, samotny ¢as mize byt tou nejvyssi zdhadou, ktera se
tahne celym vesmirem od jeho zrozeni az po jeho kone¢ny osud a pfipomind nam, ze zatimco
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proto, Ze veli¢ina Cas m4 tii dimenze jako je ma veli¢ina Délka. Cas ,,nam“ dilatuje pouze ve
sméru pohybu tj. v ose ,,x*“. V dalSich dvou oséach ,,y*“ a ,,z*“ “““nam‘““* pozorovatelim

Vv soustavé v klidu, nedilatuje...a na objektu pozorovaném nedilatuje ani na ose ,,x*.
Deékujeme za zhlédnuti tohoto videa a za to, Ze jste se s nami piipojili na této cesté zdhadami
¢asu, at’ uz je to rany vesmir, ohybani ¢asu rychlosti a gravitaci nebo podivné paradoxy, které
s sebou cestovani asem piindsi. Mame pouze poskrabal povrch toho, co je mozné, pokud se
vam tento prizkum libil, nezapomeiite se piihlésit k odbéru a zanechte své myslenky

vV komentéfich v mém piipadé nelze, protoze mé jisty dezolat Petr Valach nahlasil na



provozovatele YouTube, Ze spamuji v diskusich, tedy vkladam do svych nazora web-odkazy
zZ vlastnich stranek, a...a to navic bezmyslenkovity provorovatel odkyval jako porusovani
jeho PRAVIDEL a navéky mé zablokoval ( nejen to: vymazal mé vSechny mé ptispévky ze
vSech videi za desitky jet a dokonce ani pfi zablokovani neuvedl konkrétni divod mého
zablokovani. Takovy postoj nema v demokraci obdoby.
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Kanal Josef Navratil byl odstranen z YouTube

Vas kanal Josef Navratil nedodrzoval nase zasady ohledné Spam, klamavé postupy a podvor
Odstranili jsme ho k ochrané nasi komunity.

Pokud se domnivate, Ze jsme se nerozhodli spravné, radi vas kanal pfezkoumame. Pokud
chcete zjistit dalsi informace a odvolat se, zaénéte s kontrolou.

Zahdjit kontrolu

Provést kontrolu a odvolat se mazete do 22. kvétna 2029.

také se podivejte na toto video na obrazovce, abyste vidéli, jak védci vytvofili ¢ernou diru v
laboratofi, a uvidime se tam

17.11.2024
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