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o] FHol AHHow o FQa37} B Algto] Al E
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0-3. FAES] 9 — vhR 27
STk A EE SR O R o WA Felehizsh ARolE oA

E weHe] FF A= AoEs vl 2R g

O QA" AZseE  A|2H(thinking humanly). <14 7}38}9]
;Ao Abal A AAE EAReE @ @ RIZEAE
g5 3l= A)2HE(acting humanly). 5% H|2EQ] Lol Ydo]
ofEE 17} A EA] @A st A solet Bk @ HEFH R
A Zyet= A] 2" (thinking rationally). ofg] ~EEl Y 29
Al olojAlE =2t dEoltt @ ¥EFHoE PFie
A" (acting rationally). Fo1% 532 & HHo= st &EF

o] o] 4 E(rational agent) & % ¢ g+t}.
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Ay e o WS Afedich 1 olf7t THEY. A0S
71202 Ao A3 LF/HA EAbSof &L, =E e V|FLR
Aod EFLAT @4 AAE dFA X317 "ot i e
H o] Ao AAE FAOF dhal FHY. ‘FolH HRE
HHow DAgste= 71A s Fort Agsithe Aol Suvh &
AR 2 7Ale Z2RE 5xE sA etk ek
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15Stuart Russell and Peter Norvig, Artificial Intelligence: A Modern Approach, 4th ed.
(Hoboken, NJ: Pearson, 2021), LhiD 1. o] w3 = 2 AA 1,500 7 o]d2] o gl A
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of 7]of oAl WA Aol e 4 glth & wiFtA] AN Aot} 1=
olgA Tt — “QAFA T ATA 717, 53] A4 HFH
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AFHE A3 A Aol oy, AETHo=z #F 7153
Welot 2228 @ o o npx| et Ao Fesit)
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185l s o] Mo whet A 91 E FE skt F2 AI(ANI, Artificial
Narrow Intelligence)= 574 HAlA Hojuyrt w&s F7u
S A M. o5 EAsE BE ALVl 7] &3
Fopa= vpsol A AlAl HA ol AIRE Al qhES 4 Folk FA
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A4 A A Feth, a9ld orle] 2 A EA7E
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VNFEo® A, ofd ol “Uif-Eo] AAlHom 7HA
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5ol 5 ES Ev 2P A “AGI 7 A A] L7V EE B4 A9
wet go] $4A3] ety

[

=
LR
N

o

e
[e]
)
o
o
¥

rr

pass

facs

[
Mo

lﬁSmart Russell, Human Compatible: Artificial Intelligence and the Problem of Control
(New York: Viking, 2019). 2] o] At 7| A7} &}7] &30 Al z2hx] Fe =
g 711 somm Q7ke] S §]gaA) whEE Aol

John \IL(, \r th\ “What Is Artificial Intelligence?” Stanford University, 2007. #j7}A] &=
o] 7] A “A] A AN HEE EAskE s A FETolek F ot
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%A 5 (ASI, Artificial Superintelligence)2 A4 2= of & of A

#a1e] ARHE T 7FekE A elth o iéé%—% o] "3t Fe)A,
dnrA AE, A TlEs zf:;éﬁ A AL BE GgolA
QIFke] Q1A wHE A 2ddhe XVJ”OW} Aok aga

ASI st Bol@e /M4 md Adelth. 2AE of HE E4
t}

1. A7} A& 8= o8 71HA
3171 8] 71 AE Qlzke] AT A% FAYT. 259 Al Thg ol
71 & wl,

obo] ThAl — 1x]-8Hs|o] 22 A — & ofn] dabo] Holt},
g FHe Aol A whEA dya vk AFsa(Plan),
AR L(Decide), FZFTHAcH. 23 vz 7N =47t
P22 Jozit,

2.4 e LA @A

Ale] e v dAZ ke = Stk O #4435+ Al(Analytical

ADE dlelEE E4gth. @ wEY Y= Al(Generative AT

gl ~Ee} o|n| x| e} =5 gt @ FE3FE Al(Reasoning A+

SAE  grob Afastal =TtE gt aga @ PFIshe
I

A8
Al(Agentic ADT &3 & Wol Ax=2 345 g3,

Chatbot — Copilot — Agent — Autonomous System

\Imk Bostrom, Superintelligence: Paths, Dangers, Strategies (Oxford: Oxford
University Press, 2014). HA2EF& % 4~0ﬂ O] = ARE AFA T A
Aol o 4 AR 21 o1 Aol =M EAD 249 Loz P,
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ol Boe 7% Bgoli Hol BEe AW Al Boolr,
A2 TAFES AA Ak o] AR R, BA A6 59
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Hs5 &
5) O ES Wb =7t — AAH A7) AA

A1 7gel A gopr = AUzt g S oAl 244w B3 AAH

Z}71 704 (Recursive Self-Improvement) ] t}.

0. A1 A (recursion)& FA A7}

“AAA AZIANAE olaf et WA A A (recursion) gt EE-E

1 ofof gk},

Z}8l o] recurrere = re(THA]) 9} currere(@the] Ao = “HFof

gt S =3, ek HAFE At A AT oE AL F o

I AAS ALEELE Ao|tl Al (factorial)o] thE A oth n o] A5
#ot7l (n-De A" o= Aoldrt. A7) ARl 2= Aotk

otoll “Fo] 91 71 gkell & AFo] gtk Ao} 21F plERAZHE g}
g A AR P o] tA] dFo] & w yehdt o
A7t v wuich FEHE 7] wiZolth nlo] 35 AT A Thrtol
i 2He AE7h &Rk A5 A Aol He AE e dEu

0-1. A7/} o] AAZF 2 o
oAl Agd BA AAF A7/ (Recursive Self-Improvement,
RSD-> Al 2=®lo] 7] Al g /A skaL, /A E Alzglo] A 2715

WAdet, 1 R e ZA7E v @ E = g ol

RS e BHE A oke A J= bt o & R(L L.
Good)elth. 1= A R} 7] BelZe Aol 59 452
=R lZoln], 1965 Yol ol %A ATt
A5 ) F op el FEe Ak BE 5 BES ST A
FeI3 7. 7)) LA 2 A S BE AL ez, 2AE A
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LS ] AE HA g 7= Qo). 2e]d o]} of X glo] ‘K& FEH o]
YJofi)ar 917k X 5& ) FHo FAE FoJtl.” —1.). Good, 1965
O] =T A GARE Hof stk AA, 71A AAE AF A=A,

As 7NAe B AH FA A AE UMt AA, oA
A% 7IA< QEY § UL 7AE AASY. 1 L A
OAl o Y& 71 A1 A AR 2E o] 34 & “A)%% Zd(intelligence
explosion)”olg} ER 3, TZA0] AF7} HE “wiXg9 @wo] &

Aol ot

P

1714 o] Adel o) AFAAAIL =l Az AFAY SEet
AlS] 57t 2RH 02 T8 o] {7 o179 int

e BAle) AR 5 ek BA, SR AEeo Mol A 4
@ o] ¥ xz Tyt A, 97 glth Add Awst mE
=83 g Aol ek IR, A LA Gk 217k A4 2
Aleete} ThA] A5 E ofof kA ek AT 9] S5 F A H e

19 - “a . -~ . . . . - .
1. J. Good, “Speculations Concerning the First Ultraintelligent Machine,” Advances in

Computers 6 (1965): 31-88. 32 o] =S8 & GA] kAol o}, Tdoi= o] Ao
&l 24 v 32 As)E vt a e
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it AR7E RS FHoR WoFth A3F VAbE HA
#E k. o] MEe] 22 AE 20 B2t AE tl=e] 1,000 ¥ Al o]t}
Uut3 A ZE ALE FeF 490 T #H& T}, 217ko] 3,000 ol A A
43¢ vk A AS AR v AlbAska dolad slelvh 1eal 1
el Al QIzke] gk x 74 U 5wt

0-3. 281 A7 AAZ dojv+= ¢

o] Zlo] o] &4 7hs /o] obdS HolFE= AtelEol Tk

& vtdlA (AlphaTensor). 2022 d Hril=+= 4 54 duess

2272 HASE Al & BRI 4x4 dE FAAA 1969 W

FEZ o] LHAF o] F 50 of dzt AfAHA &d VF5E Ak

A7) AA7F AAZ @Rk Al7F 243 dueFol Al Fd S

w2 Al S 7] o] o},

gwtdH (AlphaDev). 2023 W #2 dA7HS Ad dugEs

Ak 4 d7F HA o R AAAE C++ XF gholuy o 4E
TR ME 352 oy, 1 FE= AAZ LLVM 2ko] B g o

‘&"éﬂ‘i’iﬁ}.m AEE A AANA sl 32 W s ditolth

ALZF QG =TT oA Q179 BE HFENA ozt

H A X (FunSearch). 2023 {d Hrlel == tiif & doj 2y} Hrpr| =

Astslo] x3E9] wald EA|(cap set problem)o A 7]& 7]|E&

Fol At e Robyr?

20 . . P . . - . . .
Alhussein Fawzi et al., “Discovering Faster Matrix Multiplication J\lgonthms with

Reinforcement Learning,” Nature 610 (2022): 47-53. 34 F41& 7o RE ALt 7%
AiFolmw, o] M Al A ALt G0l S Xtk 2 AL 7} 4\ = H}ﬂjﬂ v
loltt,

21[);1nie1 J. Mankowitz et al., “Faster Sorting Algorithms Discovered Using Deep
Reinforcement Learning,” Nature 618 (2023): 257-263.

22Bemdrdino Romera- Pdredes et al., “Mathematical Discoveries from Program Search
with Large Language Models,” Nature 625 (2024): 468-475. o] 147} FQ.3F o] f &=
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FEE i 7] 7FE2E el 8 e AVE vtes S Al
aLe]s ob] ARsdhA] et
aEja o] spAe] A “Hulr 2 ojo] Ao A= = e] 9l

segease wAs Al 7Y AA, & Azt el
AP 75 vg 7jdel oH9d 5 ok 24, 293 ¥t
T ESo = waA Ao e H Akt A TE e =
AAl £EE wen. AR, A5 AT Al 7} Al Ajdel

AAz JNAJAA FRleted ddo] destal, 2 AP A ROl
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23 A5 Zak 74 o] )3 B 3-% ] & 2= Robin Hanson and Eliezer Yudkowsky, The

Hanson—-Yudkowsky Al-Foom Deb ate (Berke ley: MIRI, 2013)5 #x38le}. k=& H 714
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241. J. Good, “Speculations Concerning the First Ultraintelligent Machine,” Advances in
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A% 0] & 4+ — Embodied
Intelligence

A5 74 Al = 3H Qbell AATE 28w o] Al A7 QFe ' Fof2

L oA 59 <8

A3E A5 (Embodied Intelligence)d T+Z2Z 18| F4lo] Alo]
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“Maurice Merleau-Ponty, Phénoménologie de la perception (Paris: Gallimard, 1945);
%9l Phenomenology of Perception, trans. Donald A. Landes (London: Routledge,
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2012). W= 2F¥E] 9] “HE(schéma corporel)” 3} “A| Aol 2] &7 (étre-au-monde)” 7§d-&
Azt Ax o] AetA Bzt = Ak
26Marth eidegger, Sein und Zeit (1927), §§15-16. slo]d|A 2] =+
olal 7} ol &4 wan Tt AHA ol A WA ojyris AL 1l
B e Ao “ago] Whs wf W2 aA BRIty E WA ek A
27HubcrL L. Dreyfus, What Computers Still Can’'t Do: A Critique of Artificial Reason
(Cambridge, MA: MIT Press, 1992). =#|o] 5] 29] H]#-2 7| &59] Al o= tjA &2
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don,  AYE BT LAdli(enacted), =T BFHO=Z
g th(extended).”® Q1A 7} B3} S 3} g lol A HAYIH, BE
FRE PAL e A2 ‘A= 7Y A% T/ HEH
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A Al Har, kel Al AR ARV, EF 57, A=

]

obrNe FIAe) oHe? o] eue] My AATt AT =FL

A, 27k B AZke FolA ALWRRF 2:7), e 1
B8 8 EAEA I AHTE 1:31). B, S0] 12T Bl
A Bio] ol e iAol — 4, AW, A, =, 4, AA 9
7). o7l Bol @A a3} Takelrh o Y AW o WX Hr}

28”]E Q1A o] #3k 7|8 © &= Albert Newen, Leon de Bruin, and Shaun Gallagher, eds.,
The Oxford Handbook of 4E Cognition (Oxford: Oxford University Press, 2018) 3%,

29Hans Moravec, Mind Children: The Future of Robot and Human Intelligence
(Cambridge, MA: Harvard University Press, 1988). X2} o] oA o] o] F= 3}
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AR, dio] gt o] xgtale] AR g WILE Ae] F3t o
J 71

Ao B2 shbdel Btz AER WA, &A1 2o

3. 2ALY A3 Fd — Al = o] &A7] Z3HA HA=7
Al o F4% HHg olgistey T Ngs dojof ) 2ALH
1§ 3] (scaling laws) } & (emergence)©] t}.

2020 9 OpenAl 47302 AdojmEle] Aol A ¥Me — Ed
A71EFHEE F), del’d &, ANZF — o di§ 9% Jhed
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3OJdred Kaplan et al., “Scaling Laws f()r Neural Language Models,” arXiv:2001.08361
(2020). 2022 W Hrplz=9] “XH e} =38 7|F R so] folg e Hla] A A A
FTAHLJES Holy HA v &S A ’\] ] Jordan Hoffmann et al., “Training Compute—
Optimal Large Language Models,” arXiv:2203.15556 (2022).

SlJason Wei et al., “Emergent Abilities of Large Language Models,” Transactions on
Machine Learning Research (2022).

32R’y1an Schaeffer, Brando Miranda, and Sanmi Koyejo, “Are Emergent Abilities of
Large Language Models a Mirage?” NeurIPS (2023).
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4. ERAEH — Y H3} 0t E = oF
20173 2 d+79] =& lAttention Is All You Need, 7} @33k
EWNXF 0 (Transformer) 7%7} Ao Al o] 7142 Bt}

oMo FFAAF(RNN)S TS =AHE sy At o
@] S Aot Tdol & A Y ¢ lormw ¥Hs v &b AL,
ol AojxH e AHHIF AAFUTE. EWRAEH
A7 9 (self-attention) 7] H> 4] RE dolrh thE EE
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¢3-Z = (AlphaFold). @9l a2 ofn|ieil Ab&o] 3 akgow 43
Tz, I Fx7F Vles AATH. adu MIERREH T2
oS8k A= 50 3 A=she] Hdf Al 2020 d Hepl=e
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33[\shish Vaswani et al., “Attention Is All You Need,” NeurIPS (2017). ©] =%
2026 W @A AF A5 Lokl A 7Hd wol 18 =i k-l Skt
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A - A (epigenome), AAFA (transcriptome),
il 4| (proteome), ) AR (metabolome),

mho] 2 uko] 5 (microbiome). Zbzto] =into] A =41 <) 7] €] o]

JNEE w531, o5 Atole] Aaz-g7bA] ety 17k 1A
THoR = UE F glE U "ok AIZF 2R 3 o] -7t 9 7] gl
SAld 1kl O AFE AR FAFE F YA HE ok 9719

34Jolm Jumper et al., “Highly Accurate Protein Structure Prediction with AlphaFold,”
Nature 596 (2021): 583-589. "v] 2 Al 29} & My &= o] & 2024 d
=B E S whokth, 22 3] dloH] = wlo] A= vkl A Al (de novo protein design) &
7 A
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of AEe A A 20 WHFT — G4 w3} Aol A vehta
AYHoR oA wBt AHEEY, AYoR Sy

3|
h -
Az o] A4

ARA TA — £4o] FAAY

D FAA BA A (Genomic Instability). DNA & a}Fo &= vk ¥
4T Ao, &4, BAl @757 ol d2 AlEE ol
4l HaekAnt B 71 AATE mshetdA e[ 2.

o]

Z271%3 59 W2y S35 SE-AyE L2 Aol S5t
DNA ¢} alut Ghxzo] AgtoA] H]ZHuE ARl o] A4S

[

@ " =v]o] wlE(Telomere Attrition). ¢4 Eol= TTAGGG
Aol Bk BE 2 dRu|ojrh vk AT 2o Fps

A Aok Al 27 24 wjeity o] o] uH FropA|aL, 4 ZJ_O]Oﬂ
waehH AlEs o ool EEskA Rotal w3 HE 57
AtdEth olRE dlolEY  @A|(Hayflick limit)=}  H-Eu}
AAANE e} Z7| Mot A E= D Z v 2}A (telomerase) 2hs T E

=

47Carlos Lopez—-0tin, Maria A. Blasco, Linda Partridge, Manuel Serrano, and Guido
Kroemer, “The Hallmarks of Aging,” Cell 1 )‘% no. 6 (2013): 1194-1217; idem,
“Hallmarks of Aging: An Expanding Universe,” Cell 186, no. 2 (2023): 243-278. 9]
e s Aol A Jbg gol A gHE B he shtelm, w5hE shbe] Al
o]—L]L} /\1_9_2]—0 o]—‘_ o~] 11 v].xi o] x1§l o7 HE= ﬂ,/\% o /H L] 3IJL],

481 eonard Hayflick and Paul S. Moorhead, “The Serial Cultivation of Human Diploid

Cell Strains,” Experimental Cell Research 25, no. 3 (1961): 585-621. do] 282 A4}
QIZE MEZF ¢F 40-60 3] v E F TS HETE AS HEI o, o= FA9 “AE=
Foke] EEs = FES HAA
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dazuels Bddt DAz Lawd g adelde A
L2rEe o] Moz 2009 W =wAEesYS Wkt 1Ey
of7le] wrA Delnpt dv. dEejdAE FHAY AXs
AoAATE %;01 olath Adz A kel ok 90%7)

12
rlo

® FAFA8A w3k(Epigenetic Alterations). DNA 4]
il 21 9ol 2 3184 14 — DNA uﬂ%ﬁh 8l ~E Wy —
7b akch ARk ofHela AL A Aoltt. el 7t
A7 ZEZIY. 1elal o] Wt ”H—Or ﬁqz—io]‘ﬂ/ﬂ
Suha 20133 DNA W98l SEluho 2 ARsh o] S F4a)s
FA45Astd A (epigenetic clock)E eI 0]7)4\01 TaT
ol-f7F Atk AEE Yolg AT T IA HWEA, =371 Y
7Vs g A o] 3Tt

ﬂ mm
5

\

¢

@ w2 A A (Loss of Proteostasis). Al 2= ol g8 A 51
Ha welete galst %X‘Jjﬂ_ﬂ AAE Zk=1}. o] R o] FUAH 25
gl dwgo] Qi) d=slo ]‘ﬂJ ol 2ol= e} EFY-,

719 "a‘fﬂr/‘]kr%fiﬂcﬂo] I Azcr, @ A7FEA A 3H(Disabled
Macroautophagy). A7} &7449 47|33 gwld s ~~2 193
Aegst= 7)solth oav gA|wE= o] 7S e 2016 W

AgA A — o] 71" GHAHSE & 71Xt}
® 9 %A A o] A (Deregulated Nutrient—Sensing). Al £+ mTOR,
AMPK, <1&##/IGF-1, Al2%Qlolgt= v A=Z2 AJY AHE

495te\'e Horvath, “DNA Methylation Age of Human Tissues and Cell Types,” Genome

Biology 14, no. 10 (2013): R115. &4l Al A& 353 7R9] CpG H-91 2] v &3} Abef =
o] & o F3l, of 2] ZF oA A A o]} =2 4TS Weltl o] F PhenoAge, GrimAge
T o Ak AlAEe] MEEL o, AR THE A A7} f] 2 235 Y wAE oA

SEERET
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72 gk}, o] 712 vl mTOR(mechanistic target of rapamycin) 7} 53]
Fol FHst mTOR 7} &3t 433 d4&
. GoFol H-Fahd eAlH o] ATf A vt DA shE
a2 dF Age] o FEAA FHE 3 o771 7] A
@ HEZ=Fol 7%  o]A(Mitochondrial  Dysfunction).
nEZEgols Alxe BHan. Yozt W @&o] Holxu
B E FEe] Soldth U]E%Eﬂo} DNA + 8 DNA ¢ 93

A ¥E 3K Cellular Senescence). —?}*J% /H]EL‘J %—X]E E—E‘S]—X]E

| A"tk Al o] AlEEC]
/3 Aol BRI il A g A E EH Sk
ol At o] & =3 #d £H] F8H(SASP, Senescence-Associated
Secretory Phenotype)olgt F2w, FH A7 AxE7A]
=AY

BN
oo
ol
o
N
&2
=
@
ON

T 22 — 23 AAZE FAIH
© =7]AE 11Z(Stem Cell Exhaustion). =215 A A3}= =74 E
Zo] F11 7|50l WojZt} oA o] A A FrF =R oL FFo] 3L

=
dejo] ofaAl= A4 dlelth. @ AlE I AF H3l(Altered

Intercellular Communication). &2 Al7dddz WY AE7}
o]ttt @ YA ¥ =(Chronic Inflammation). X=3}9} 952 34
“QAZg}d o] 4 (inflammaging)” o] e} F-E&t}. o] gledz v
T Aol A EHEH AL BE =94 HAFho] F%F v o] Hrh. @
AU v AE E7F 3 (Dysbiosis). 2023 A 74 ol A F71=] A},
At 2] g o] kA tiAke ' A 3t A A ol 7hA] @S m Rt

3. =38 HEHHE O A A
4dF FAE 49 Y Adol BTk A4 ATHE FL&

Z Lo
o A Ak bk o) b u] R3S hE APl A Ake] $H L
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A AR JFE AL oFF stk fin. o] A& WA L9
ct.

A

@ Al=ggs — F1] A EE AATH

Al &2 g 2(senolytics) = w3} Al X5 Ml A o & A A 3}+= k& o|t},
2015 HeoleZFYgYe  Adx AZTA= ATzl
t}IALEl d (dasatinib) 3 A2 M €l (quercetin)e] F§o] w3 AEXE
Aazow AEAAYE AL Bushds o Hoprl It} Y
2011 o= wlo] AL} QF ¥ W= o] A= Al 24 A F (INK-
ATTAC)NA w3t A5 AAsA =3} ¥ W7l AdH = AS
wol) !

A7 YA E %7] 7F vgkeh 5343 A4S ghAtel Al
AE Y 3 AZAE S T3l At Al oA B Agje B &=
2 AA 7Fel AU 2y 7] AEdE s 2AE
A7 ddvh YR EZFSA(ABT-263)E 43 #4AS doxin
g FHE ATE Y AU BHFE o] Fskal )

A3

foi

@ FHAFATH A2y — AX NAE HgeH

olZlo] @A 7HE FvlEal 7P =AA R Eokrk 2006 A oFrhurt
2ok AL M vl JHe] HARIA — Oct4, Sox2, Klf4, c-
Myc(¢k3 OSKM E& okuluds} €12b) — & w=¢)abw wljo}= 7] 4| 29}
218 Fr =95 S 7| A EGPSC, induced Pluripotent Stem Cell) &

50\"1 Zhu et al., “The Achilles’ Heel of Senescent Cells: From Transcriptome to
Senolytic Drugs,” Aging Cell 14, no. 4 (2015): 644-658. TFALE] H2 e W&y
AzAolw ASAY L BN BATE Fehureol=rk o] 23E £3) “D+ Qe
ek

Darron J. Baker et al., “Clearance of pl6Ilnk4a—-Positive Senescent Cells Delays
Ageing-Associated Disorders,” Nature 479 (2011): 232-236.
52Jamie N. Justice et al., “Senolytics in Idiopathic Pulmonary Fibrosis: Results from a

First-in—Human, Open-Label, Pilot Study,” EBioMedicine 40 (2019): 554-563. ©]
AFE thRitol flE AR AYEA AGolnz At 4o Aok de.
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AT, 2= 2012 @ wAe o) sars

o

opzkth
]—q_'53
T of 7] A e dshA] gk i o] vgith A X E A 3] HEEA
3L ofuluFt QIALE AN AT, MEe FALL A A
FARFATH  yolwr  FyoFde Aot  olE  BE
A Z 23 (partial reprogramming)elz HF-Et}. 2016 @ <
FHER 2 o]xF ol MIEYH Aol ZV|:st AFAA olE
AZFa,° 2020 A dHolul= AFH o] A7 EdE ANES

Azzagen AAA & A7) AL 587

rr

A

iz i
i

32

ey 9gle]l Atk oIl AAE A&FHom WEA
718 % (teratoma)©] A7) A7} AFL3TH E35] c-Myc & 72
oAb TE LA AA A= c-Myce 2 Wl AYHOSK), 3t A =
A A, T AE AEsHA 2dsks WEdeR star 9l

a3 AR o=, AN ¢ PR T F I oA FHA &3dh.

@ Ui AE 24 — gujrlo] Al HEXET]
grgtulo] M (rapamycin)< o] ~E A (Z3rol)e] B Mt A

HAE B2 9y dddAATt 1d 8 mTOR & A Aste] o7
TEANA FHE AFFTE slo] WA vE T HESAT A
FAHAAZZAHATP) A gtafutolale A FHE ot
A3 2 oF Hi= EFoltt, HEXEW(metformin)S Y4
AsAlZ AMPK & @43t d= wpdegoelrt FREshs

53Kazutoshi Takahashi and Shinya Yamanaka, “Induction of Pluripotent Stem Cells

fmm Mouse Embryonic and Adult Fibroblast Cultures by Defined Factors,” Cell 126,

no. 4 (2006): 663-676. o] WAL wjo}= vy d}A Faw TFFAEES IS 5 YA o

2214 =42 270 s

54Alc]andro Ocampo et al., “In Vivo Amelioration of Age-Associated Hallmarks by

Partial Reprogramming,” Cell 167, no. 7 (2016): 1719-1733.

55\"uancheng Lu et al., “Reprogramming to Recover Youthful Epigenetic Information

dIld Restore Vision,” Nature 588 (2020): 124-129. ©] ¥*+= c-Myc 2 #| 2] 3+ A
4’(03}\)‘_’} /\] O}o:] 01 O} GRSl L]_
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TAME(Targeting Aging with Metformin) 94413 =3} A=
ZAoR e Hxo datR Age=m AAHNoY, 2026 4
AN = AFH 74 EAZ GA3] APHA EFEO o] A
A7 Tag As 4 9 — =3E X5 e oy
FH&to] of 2} 1A A A AA| 7t vp of of gt

@ NAD* B33} A 252

NAD*(nicotinamide adenine dinucleotide)= A3 2] o= thrl<}h
DNA E-of BAQl alle] yol7k A ey LA
NMN(nicotinamide mononucleotide) ¥} NR(nicotinamide riboside)
e ATA S BEets AT kbt Al 22 (sirtuin) S NAD*]
Az w3 DNA 595 2dgt, gt
Aol A o] 133 mdts obd =AA oI, FYA o]l ek

3 =
TS SA = HEA GGV e St

rh}l
FF
‘:o{r
B~
=
o
it
:{o

® 9 QRe} o] FH A AF

o|FWH A AT (parabiosis)> F> MALL H2 A SIAE
Adst= Agolth H2& A7 dolA = dido] AEFEA “F2
%0] ofwl AA"E zhi= A7) olojH Tt Uit o] It F e 19
o] 5} ‘ﬂx} el A HE 1o S 2L QA7) A E 7] wfFQl A=

<

=
lo
e
U[o

AA, ARFHA7 FF
A7 (healthspan) 2] <17o|t}. & 2. &

56T AME Alg o] ool = Ay} AA ) Q). Ll-‘—w’ FDA = “:3}"2 A o2 A A435}A
FornR wIE HGFORE = O T OJ BRI} EASHA] =t TAME & 53

/1Jv1/<]u_o;] ] LO]H Alg]o] \:H-M-l /q = ] ]»O:] } /H/(] Z]}—HO O§]o]>%‘_'

=9,
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A, otz NEdt @
1919 90 Aol 30 Al9] 14 58S 2A B A e
=58 AP o FRHE €2 o] AAE BT Tela ol Aol
BA7 A 11 NN g AN FYOR, U

A7) @olut,

2. 9| ge] BF A A7} o] g}
2o ol oot i aew o Azt AW X5 - A%
- A - FF > 8 9% - J&E - ? vA Y Fho] Ho] U=
ol 7k Ahth. ZLrkFo] FRIA otk A 5HA] Kakr] wiitolth

o] 714 =198 (Geroscience)d] 7ol AR A ot} w=3}7} of g
A FE fEdAEE Bolth Alw mHEAYY] WA
Edost el 20129 EWElaL, 2014d TCelly 9 &=19]
i fEdoz FHPct> 1 %E}‘?i Aol vt — W& 3y
AQA7Y, ol HEA wtee # AAE A5 AL
ojgte] HAo] “AWoA “:3E FHAZFAH, AZbe] AJRtel] gt
A vp T, el al = 5ol Eeh

AYZAA 7} A 7oL, o]HFEH 7} A7k AL A AT

57B1‘ian K. Kennedy et al., “Geroscience: Linking Aging to Chronic Disease,” Cell 159,
no. 4 (2014): 709-713. x=3}9] FA|of] #3led= Carlos Lopez—Otin et al., “The
Hallmarks of Aging,” Cell 153, no. 6 (2013): 1194-1217 3.
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ZﬂVi el 4&4 gL “Bmaurt HE 71X X L& (primum non
nocere)” 3tk 7N & FHAgho]oof gt

19 A7 7AA A 74 mas AldE el = a
AAE EFsta, Atdstal, okxE AWk a3 ARF o=
dgte] AYare AL “AWOIRA 2
=i IZEE el o) A7 = Fobiitt. o] Alo] 3
S EEERES

)
-
2

JPE
Y
—~
[¢]
1]
&
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=
o
=gl
@]
g
Lo

0-1. AA BA7} E57] A FH=7}

aAd B 7pA] Al A o] Feo] EEE] 7] AlAHit
AAZER AAFTER AIZ olold FERS Edi= AL
el 2l nct 2d Ag ol glov 717F 22 o}

AL Fol9l7h w= FDA £ 2003 d “E5@A A" digh
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AAGE., &5 HaAE Ao add 3o Sl AN
71E& Ak A ol 9 Aol = 1993 TR Ao
7 710171 elA “nl-& %!
psychopharmacology)”ol&t= ®dS THEQITE ™ fAapE5o] “Ho)
Utk 7k of el “ef o] VR velbdoh ol wEk wf o) ghe Fols
gk A1

AFHS. 225 7P = AL o7 ek el FEA
Qe AFRS o4& NE} ohet Boke xR Brh fol
AgEHE FQ Ba7h shitel ool wEAGE, BE ofolol

1481 AL 1 Qlofe] 2ue Ealy] ol &7]A
“Solo] AAIIN B Bgo] o8 gt EHA Ui,

0-2. Al ©Al] =2 — o mmER =7}
ol7l A BAE Aetal 4ol

X & (therapy)= & H&¥4 7]s(species-typical functioning)<
Bl Aol v gy s ‘A 7% mdro] o] Ao
Z 7otk Z7(enhancement) S & A3 2 M9 E Hol A= Folth
AsH(evolution)= 1L W37} fH =] S Ao & AP AAE
vH = Aol
A o] AFelel= XA ofo] gt “F HAFH el V|E

AAZE SAAH)L HAPHol7] wWEoltt. W ol 40 Aleld
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Peter D. Kramer, Listening to Prozac (New York: Viking, 1993). Zg]o]m & x5 0]
o= HE& & “dye] vEG o U2 Uk Hdvkar weke @448 ek, o] 3lo]
21 FZ A M JAAE BT

59

Norman Daniels, Just Health Care (Cambridge: Cambridge University Press, 1985).
fuel s 4a 71559 3 8o] 7159 PE& Bgs 2dol R Ao (ustice)?]
FAl2a =5 gk,
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ol 7)F, ot o2 wWABH
17k 7182 0] &0l Bt 37 AAE A

i meAn =2 EAe olgnh AR, HWAd A¥S
A gt obF e vhiskA] etk 24, AAAR ] AHE 23
AN, BEAAel, dr]. AR, 8E didn. of4 Wl
ofyAwt ol d 7tedE HEW WA, =8E =FH. =3
oAl @A RS Ao rAsd i thido] "vk g A

HA g3t o W
o
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rlo
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rr

Aol A £ o] ot}

“Abol B Z1(cyborg)’dhes EES 1960 W v Y= FEeolxas}
Yjo] A Zz}elo] wHER1t}. cybernetic organism & =Jd ¢ R, A=
5 A HSer] fE AAE vEHowr HAFE AFE

HIAG FREAE o] Ade A5 E “AFE W] E Azt

\1 anfred E. Clynes and Nathan S. Kline, “Cyborgs and Space,” Astronautics
(September 1960): 26-27, 74-76. o] 52| #A& 9-FH| A7} 95 3H7 o) wb

r~rw2 zAE 7o glo] AF 4 oA k= 9191%
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At A A 15 o) B =29k 60 d el ol

A2 %RH, @Eﬂ Wgoltt. AHr 7] Ales Bu7)uk spA
BCI = ¢lar &uh AA, S5 fFoh Azdris A&z gz
ZhE kAN BCI 9] "oy ehare]lse g &

FARAAE w7t PP 2.

0-4. ERA2FATY FAEFH —/d 9 Ax

oA F @S 4g3] Ak E3] LA U sid ol
EdAFA(transhuman)S “Q17HS Hoj7kes 7S 3t ghelof
trans(‘\d°1)¢} human 9] Zgolt}. 73] Aztoly 7|2 FHFH
AETE GEl 7 TAIE ) A2 Ao A AFE-3 trasumanar 2 %o 7}

EdAfFHYFY IAe #H g AESA 2l &7t
1957 d “transhumanism” o] 2} = €4S 252 o v & A& AFE3 U]
A &

=
T AR AgoR W A7 ANE 2AFOERM AR

61Nick Bostrom, “Why I Want to Be a Posthuman When I Grow Up,” in Medical

Enhancement and Posthumanity, ed. Bert Gordijn and Ruth Chadwick (Dordrecht:
Springer, 2008), 107-136. HAEFo] == Al 582 A7, Q1A 53, 24 F3o|uh
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Nene AR F oAvn AT ? FugAE aE R
AAAL B 2 et 8z PolAT. & WA A A
HFEI o} J2ETolE 242 29 Aol

AMedlades 3 2de o dolrk “AAFH Hd3(procreative
beneficence)” & F33t) Fr7t AU A HA 4 & =93
o f7E b, 7Fed FH4 AAE FA G Ao 23H

Bo]ahiz Ho|r) 5

gt & — FFopvtel Ad sHups, ZAAL FFofubs QI
FFe AAANM 7 AR APETolRF BRY 10 = Az
B (Factor X)”o] <Qlde] 79l o] 2As sfAdt=
o] th % wholF Mdle obx B 2 “Fo]H(giftedness)” o] AL
AHstaL, 122l svtas Al 2 A s S EA ey
AAE AbEE A7) EA 9] 71l dal AAAe ds g BAE T
T gk Aot

62Julian Huxley, “Transhumanism,” in New Bottle‘% for \Iew Wine (London: Chatto &
Windus, 1957), 13-17. 8] §1&g = T22 AlAA & S 8l e oln,
Ful =z 2 AR E Al .

63Nick Bostrom, “The Fable of the Dragon-Tyrant,” Journal of Medical Ethics 31, no.
5 (2005): 273-277.

64.Iulian Savulescu, "I’mgreatixe Beneficence: Why We Should Select the Best
Children,” Bioethics 15, no. 5-6 (2001): 413-426.

65P‘ranc1s Fukuyama, Our Posthuman Future: Consequences of the Biotechnology

Revolution (New York: Farrar, Straus and Giroux, 2002); idem, “Transhumanism,”
Foreign Policy 144 (2004): 42-43.



agar Rk So] 7 AstAl Alvlske AdA =AY “SA
A x}(enhancement divide)”’th. F7 7]4-& u]# Zoja, ®xH
ek A Aedt s o $e] flEvd 235l
AEFHoZ addr. 7 AW e olE “FH5F3(GenRich)” ¥

“zZFAA 21 (Naturals)”¢] #3}=2 13t}

-z

i

BAL o @52 e @EA @b oa pdad a9e
As}n DFS Folk /8L AP AL ARE MY Ao
um ool Abg A Ritel Afgch A A 21 AAE

el =227, op I 21ste] B8l7k B Bge vpx uholt),
el ool A BE RS & 5 JEsP et v} Qetes)
B8 5 93, Azl @ FAASNE BA 2ol Hol

— ENHANCEMENT — EVOLUTION
Zt A= sk dA o] A me R Ao R B 3 EEh= AdA,
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Foldl AL ol Aom, 75 e Folo] ¥ Qlow. TaA
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g
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=
=
&
Z
=S

66Lee M. Silver, Remaking Eden: Cloning and Beyond in a Brave New World (New
York: Avon Books, 1997). A& o] Al .5 353k Aol oyt 417} 81S 499
Ad = A A,



A AQAT 223 ol AN “Hmue Qo] “rhe
EAIE HEA o} Aok Rk,

2. 77 2 A& ZE7

aEYE O AR Foh Ak ) 7k el sbssih A
A7t — 28T fshs AR ROl E HE Hevt 2t
AARJAZF — 28 F7F Q17 A E rAskETE AIRY
w7l — 2w e S o AR doidesh aEn

A BT — 7} A0S Fo et

(
“A7A1E Z(the designed)” & & vln | 1 +=7F 987} 48 et
H=  AA7E gekdcs ot ¥ Aoz o
¥ 2 &9 (creatureliness) ] #t}. 4ro] A Eo|gbA AL/} 74531
aro] AA 2 ZHALE o] gl

3. AL H7t oyt

A71A BAE shte Asd TS AT Qe BE AL %A
Fotar, BE 3ol & 4 flaL, vlrskal, S &AL, sl Fevh Al
EYe o BSg AFAY AFY /FsAel Ark aeu AL
A T Aol obdet x=o 2o R Eh

Finitude # Sin S EtEre] ofy
17He H2lo)7] Aol Sz Bel), of o] glew EudsFrYS
HlFhe Zub TU T C IR o o8 v sy i kel
T4 gl7] witelth, 1B R T 2RAES o) gt Q171

=

67Michacl J. Sandel, The Case against Perfection: Ethics in the Age of Genetic

Engineering (Cambridge, MA: Harvard University Press, 2007). A &-8 k4 7] & o]

ﬁ i(humilitw) A 9] (responsibility)- ¢ tl (solidarity)2h= Al 7H4] =94 2248 2k gko)ar
< gt}

~
ol



Aoz mvl e5e] A 4g Riol Afarh e
dtdAg wEHE ZedEr ge BAY. 28 Aue @

A= sed 2y sethal i o] Fofm gk AL op



HLAHE B — o]F0] 43} H-7FH
QE 3 o] &

ojA| Abre] okl 2026 ' AA 2] #AEE QT

1. ZX& RAAA A8 Y= R
2S5 gFE e gl dAE olFs gkvd. mITHREPAIR) —
oFZ 3 424 AAAIZITHREGENERATE) — =749k =433},

WA FHREPLACE) — Q157719 o]Fol4]. A8 HTHGROW) —
PJ}iOlEQ} nlo] o =iy Te]a AAZIHDESIGN) —

AR Foll= 22 A *@’3}% 717 daL 1A 53 717 dok
k3t vl H-oF Aot g G = A A s EH e AT, A S5
ZZ2AAL A5 Aoty 2 O] Al AAB8A Z3he A7A A7 Wi
A
=

0. o]Fo] A o] & TSl — o] 3 JA}

o] £ ] (xenotransplantation)> & z}o] A =2(tévog) ol A g}
o] \/Lul—% “I/J-/q X]— o]H]—o] 5‘:1/1”.0_ Ezs].]:].' /\]ok/\%ﬁoﬂj\i “L].j_Lﬂ
RS ol A (nF 25:35)9] “Yid]" ) viE o] EiEo|,
slHElA 134 249 “&d s E A wEP e oA
A5 A Yo prhotevia)th. ZHER o|Fo]|A L ojgdHom “ui
AE & ¢l wolEole gt} 1g]al oty oz ggs| 174l 0]

Ao SAolth — B v AL otolum ARG,
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AA HEFE BE Al&. "= FDA o] A7t oA §2 o]#7F

0-1. 200 @] A=A}

o] Fo] 2 o] Art= Ao AAMGla, T Ayt FAS THEH=ATF
a3tk

17 A7), 1667 A @29 Fute|2E =Yrp 4o 9 & Q17|
FEA. e AFdde AGoy ol ARy, TgAs Y
AAE FA Y. 20 A7) Z. 1906 & wHE] 9] A= 7F A oF ¢4
AFe A7k Al o)A Fk WA gkl Auigcl 1960 Ao, <
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o]F o] 2] (Xenotransplantation)?] #F¥E F&3s| 1¢ Hx 2021
9 9 Hzxo] FHA HF =H:HA F7I7F HARRA A o] A H AL,
2022 dH-H 2024 d7HA A o] A AtelEo] ool Xtk (Z2 2 M,
40 9 AE). 28] 2025 11 9 EXPAND Q4FA 8 o] 7HA it}
10 7 fd2kg AR A 28-S Abgshs Al Az FAE A
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-1 Gl 8 3 (vitrification) t}. 2 AFEe
EZ2E S A (cryoprotectant, CPA) — tHEAZAo]=(DMSO),
dedZFyF, FUAE 5 — 5 9w w2 Y4sd, & Bxrt
AHE °lE ’\] e A Hebal A Y FAE A7 Ao 4o
obyzt w7k H= Aol o] 7w ofv] Aol dxpel wjore]
B oJAA o 7 Jda] A&},

ey Q1A AAe AHgsts AL A o2 FAT Al 7HA] A
Att RAA, THARIA AAI 540 Ut
Foe MaEd dlEt. A, 377 TSR
FA B/ CPA 7} L2 A =2abA] etk AR, 880
W7ta) &5 ol A 22 UiRel el 2% 2|7 #E S d otk
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HuE ok gy QA AXE YERESD F 2AAZ A
=

et 1AL oot} YEREL X8 Y] ol vl
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] 9258 S QAR PErES 5ol o] ofyt}, o] AL
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Weiwei Xue et al., “Effective Cryopreservation of Human Brain Tissue and Neural

Organoids,” Cell Reports Methods 4, no. 5 (2024).
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o 714 sl ofF & Zlo] dth. 91F F W (induced torpor/hibernation)

ATe BRI A3 dan $A7F AR $9 BEolghd date
= AEHCA dAMES A BFE ol 53 veF e
A FEL 71dS ATate] AR SFH 83 S50 &5l gl

Hgote]s AER, A A A7 H& Folth. HAAE Ap¥eln
2t

= @AWY 9 stolr},

A xo] A5 Aol Al o] A st F o5 s Al oF sh=7} Al T 9

AR, 234 AFw-S(hyperacute rejection). 17He] & dlof = = #|
A xHe] 54 9 &l — 53] &9-Z(a-Gal, galactose-a-1,3-
galactose) — © gt KA 7} ojn] EA S} o] e =3t
A7 Fa BAZE @4dstEo] 2ORelA HOAIZE vk 7|7}
Yrtgoh 4, 54 AR ARG, w Ho A B Foll A 21wt
AR, T ARREE I S o], s x| of QI7Fe] Fal 2 T o]

N 5357 o} Yol AT,

CRISPR-Cas9 3zt #F o] o] wAl& th7e Wi F 7HAth
AA, HA &9 g FAAE AAFH(knockout). a-Gal & TH=+=
GGTAL 2ot 7 M9 o2 & 3 -4 AHCMAH, BAGALNT2)E
A ASA o] Ex} “3 F {olS(triple knockout)” 1 # 7} Hh. EA,
A7t A FARAE ¥ EHknock-in). Q17 WA 24 & A (CD46,
CD55)# $3 =4 G A(EFREED) FAAE 443t a4
QA ol 2ol A= o) AYE 10 74 e ik spA T

o 7]ell T atel EAZE vk A WA HE=Znko]#HA(PERVY,
Porcine Endogenous Retrovirus)th. =] 7ol E3=e] 2l
Hlol# 2~ AR o] 24 A7kl Al Mukd 1] gk 2017 W %X
A% AFHLe CRISPR 2 #iA A% PERV 62 /& =

rr

Ay

|y
-
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g state vl 4T Ak o] AL ol Fol A S A BAE Wo

agel: P HAVE Atk 94 B 271 d AFE V5L B
AF oAk, Agel el 1E 5 9 AEET vwshd ofF Hru},
E5o] . o]Folo] FHHH

ﬂ@ﬂﬂﬂ‘?} AL A8l FHAE AP

rlo
Mo

6. 7+ AX H3F — CRISPR 7} AA2 3= ¢

CRISPR-Cas9 &= #& A2 W AA T Al H Y3 vfo]e] 29
DNA 27h& A7) A9l 54 9 (CRISPR)OI 71538 FAth7t
#& dfelElarh vl o) T V)5S v o Cas @RS B
Hlolg] 2~ DNA & g} ity 2012 @AYy th-$-=ue} ovpy ol
AR FE = o] AAE Z2adY 7hEd A 92 ALA R
2020 A w8} obad-g whgp

2 dE e Rsith 7he]l= RNA 7F 24 A ES Folrtal Cas9
g do] 1zl A DNA & A&t 18W AlEe] EH55 7] ]
st o7)d 7 A=7F vk "ds e FFWHED>
FAAE WrimEs d 2olu, AF% AZXE

EFHDR) = A e TS Al Fstd 98k D=2 v 5=
agla 7|A ARA Fdo]l dasit. AAE A3 (somatic
editing) ¥} A4} A ¥ B F (germline editing)©]t}. A== 3k} Kol 9

71Dong Niu et al., “Inactivation of Genes in Pig Cells Using CRISPR-Cas9,” Science

357, no. 6357 (2017): 1303-1307. 62 7| FdA x5 Al AAS A FA] o] 759
F7A Aol ek,

72\Tartin Jinek et al., “A Programmable Dual-RNA-Guided DNA Endonuclease in
Adaptive Bacterial Immunity,” Science 337, no. 6096 (2012): 816-821.
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AERE vprER oA AdgHA gerh 2023 W 59w
AH TG 2 &Al 7F2= AN (Casgevy)7F 1 otk FRpE wjoht
RAANEE AFsnz BE FEA G493 Aganh
2018 1 T 39 FxlFol= HIV AFAHS HEE Hjole] CCR5
s APs AFols FAAAT TA A= olE UA 3
g th a2y o] Abe] =i AL
&3 o] olyzt FHE FHvte] Fo} vt Aot
1

A
1 Aol B9 “Fr o AL 7 7E o7 7 Ao

o
2
K
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32

0. BCI & F3le7t — B¢ AR

H-AFE AEHo]A(BCI, Brain-Computer Interface): “i 2

5 A do o ZAE AAGAY, F AEE Wl A
e “AA(direct)”olvt. Z5%ES AAA

=
T Azte] £9 FA0lAL Eol whgaE Aot Ao] ohel,

T B2 BCL 9 %% Aol vl 247t 2otk @ ¥ A% e
59 @ AL FE2IH. O =2 MA(HI) AT © FAE
AAsAY SERE Fob. 22|a o7l st ¥ dasit —
AHEAS] Shgoltt. W= QlEFo| 2 Hgert. Z1eiA BCI
IAZE RIS ¢ 2] obdE “QA JIAITE A2 Sgdhe
A" el

rr

0-1. AL — ¥ 3] THNA L 57HA]

Bl Alel et HepA ) B oz FA A7 HAA BY B89l 45}
25 Sgqle] 3E RS FEae 94 P Aol ol “HolE 5 gl
EAE WO S whg A A oleke o H EAAT



=do] A JAF g W 2ATE QZFe] FHjolA 7]
g45S 7159 1= ©|& “Elektrenkephalogramm” ]2} &3lil
ol HIHEEG)E] Alzfolt), W2 = deutrle] 24 SAE
712 A= AT Azl
1973 d. UCLA ¢ #x= H]go] “Brain-Computer Interface” &=
|olE A5 ARgstal, H ASE HAFHE Addd= Tlsd=
A A R
1998 . Y At 7} “FEQ] T3 $kA9] W o] =5 o] A5}
AXE 2ol vt 2004 d. Bepe thshe] & =Y F Aozl
Bl Alo] E(BrainGate) XZAEZS  AJZg], ARA|viH]  32}7}
Ao 2 AME A ola olmds FlstA ok 2012 .
BHAOE $A7t =it B AuE o] 22= mpilth 15 d vk

Aoz A7) &= glo] FA7bE whal E3bol A

0-2. ¢} BCI 7} o] H o] T4 FA A7}

EA7F BCI & whaaiA e olfe 23] o] Ho BE FA7t

WzpEHE A A o) 7] wliolth, v] 7EA]7F o 7] 4] gkt

AA, At 7149 BAY. Autx&7l= AFS wAT BCI

g s tiEth EA, X8 49 AAT. vy $xte] A% 35S
Mol sk 1Y 2 V)EE ARl vk S5 A

o1k AR, Al 9 AP #HEe §Foltt. vy 2

Aets EAlolm® BCI 9 e Al 9] ¥hde] Hof vk A,

74.]8C(]LIOS J. Vidal, “Toward Direct Brain—-Computer Communication,” Annual Review
of Biophysics and Bioengineering 2 (1973): 157- 180 H| &L o] =iol A “3zt 7153t
714 ¥ A5 27 FX Aojdl AH&E F =7 E B

75T,eigh R. Hochberg et al., “Reach and Grasp by Peop]e with Tetraplegia Using a
Neurally Controlled Robotic Arm,” Nature 485 (2012): 372-375.
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AAR Ao FAT Al =we] og sfAstal RAdTY b=
T AR
AL A7 et A 2ke] oAtk A 57k Q11ke] Wi &

AeHon H2 Bbsdt ARTEATE JPH e B ow

i)

W7He 914 2tk 28 BCL & A5 02 422 dolH 2 Bed
2023 Bz tjst AU E IMRI 9 Aol RS Agtel] 77

=AW AR ookl diEfd dule B S flol=

PFedrks Aol F3ol9n

a4 AAA(neurorights)olgt= A2 ALl /Hdo] T3

gull F2EH 7 FES o] == oAl A E Akt — AANF
ZetolHA], Q) AAA, AFA, FAH} FZ, HFOLZHEHI
B3 A= 20213 AA Hx=2 Ao o] AP, Ful2TE

20251 A7 7= &2 HaE A9t AZo] dHelert He &3,
RAzte] Afdol el A7 8 Aolth

3.5} 71A7L A4 dd8g

H-AFE CEF o] ABCDY 2026 9 HEE eletzt. Al 71A
Aol Adrk AFF L AFS o 24 AF At wdLE A9
121,024 7] A5E &5 94l 4™, PRIME 7l A4 2026 d
2ok 21 el A o] A= AT =G = A ol e n E] E).

B

s ]
AP T e flol AAUMES FI FdH QoA I E
A=Y AR Stentrode). EHE S W 7tgtH T gF 5SS o

76Jerry Tang et al., “Semantig Reconstruction of Continuous Language from Non-—

invasive Brain Recordings,” Nature Neuroscience 26 (2023): baéﬁ 866. A& o]
}’ o] }04,(]. ] 5.]{ OIo}L xL igl_x] olk[}b 44 X% /l /ouOL A]oﬂ H/\ xl

s efolu A "ol Tt 43 2|7} @ @ sfeha v A e,

77}\’21[:161 Yuste et al., “Four Ethical Priorities for Neurotechnologies and AlL,” Nature

551 (2017): 159-163. Z = 2021 d A H 2= NS M8 A4 A AL, o F

A 77F AR YRS A ESHAL Al
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ANAAFE = 5 A S (action potential)TH= 7] A E 2 2F 3T o]
ANEE e BHS AEFY Ak wet vdn. 53 HIWEEG) =
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A B2} g ) Lk ch o] Ae] BCI o] @ #E vAl el “F7] shg A7
Ao

4 3 E(Synchron)? ~HIE 2= (Stentrode)x= A3 t}E whatolt}.
A 2REAYD WS ol A o g Yol 53 A A Aol
Ahe] A ok T el e glar olv] Sy E o AlE VRS
2tk gal As sfars vt ZPAAE FEAF) A~ (Precision
Neuroscience)®] Layer 7 e #|o]~&= Wttt gF> &5
ATS ¥ 2o Jderh 228 B5eA gonz HEY 5 9

Md
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:l:‘;

a8)al AEE 2 FellE g Z9(decoding)e] F &3}, S
T W Rl QB o FHolH i E"E glo] U AL
O AAR 7 ASE EAY. 28 EE BClY @HHE AF J)&To)
ofuiz}t AT 9] TH ghoh. o 714 AL 9} AT #38te] gl
7HE A A e =

[}

9

é
e
X
do
FI'N

ad s =5 CAEE e AdAM AEE s Flem
Yoz yit}, ¢)7) (read)s= 9] BE5 L a4 51 7o) a1 A7) (write)=

79P‘I'ancis R. Willett et al., “High-Performance Brain—-to-Text Communication via
Handwriting,” Nature 593 (2021): 249-254.

801*‘rancis R. Willett et al., “A High-Performance Speech Neuroprosthesis,” Nature 620
(2023): 1031-1036; Sean L. Metzger et al., “A High-Performance Neuroprosthesis for
Speech Decoding and Avatar Control,” Nature 620 (2023): 1037-1046.
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81 ohn Locke, An Essay Concerning Human Understanding (1690), 11.27. 2712] 7]<]
O] L o] F A X WEY S BEv s gl=o] ujhg gk} gl=o] “gxhet g vkt
frettt — md o] A2 A Gl AldS 7)ofskal, 1 s Ad Al ) Bk dS
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A olB& AFTHoRE HF | X & o|&(Terror
Management Theory)o|tt. AW &HZ &3 Ax TAW 19
27 = 5 A A S Sl AFREA 55 Z7IA7IH A
Tste] AA TS o ek goistar oL AlAI el = ek ARl Al
o Ao de] Ak A& BA® 2dE2 Oxd BE3 YERES
M2z A4ol oftt 7H¢ € Q17 &3¢ Al FEH.

S93 o] &9 J)e] WATSE FaRich o vt AFsAel
AW Aol oleiNx7] oItk Fgol Arhy 2oldd Arfe
AZFe RS WolEY el ¢

ok ey o] 40 AlellA
2A Eevh — 9 120 Al <t
FAZE WA AL B A Z R ol
A Z=v 7hsAdol

A”7} €.

82E1‘ncst Becker, The Denial of Death (New York: Free Press, 1973). ©] &
HYASE Boton o] % “FE ¥ o] E(Terror Management Theory)” o] 2= A5
Moot me oo WA,
835held(m Solomon, Jeff Greenberg, and Tom Pyszczynski, The Worm at the Core: On
the Role of Death in Life (New York: Random House, 2015).
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714 o] Aol ¢k A A", BHY S92 A 2=

rlo

A A — BE nAT Fensts gaelsts o] Fo| 4ol
A 113 A 12 e FAAT. T o] Aol FAF Yk ok
DAL AW Fev. B4 2 — B8 viET RES wdea /) Ash
Agtar, EdaFRd Aonie] Holth IdAH o714 Egol
AT, rh iy e E470 {0k A A — B8 war,
el A7 e Auw g WA= e A" s2ae)
o)},

Al o] ah e prh, TAEFHIT 223 FHFAE A
hol 44 FHHOR nolAw =AoRE /1Y dwdth Bl

e} o] wEels edE wEe] gtk HA$ze itk we
Jeh 1AL e wjel) e n
wo} Wl WA = WS S} o BET of - Fo] flee] wjel sl A

VA= FLEAH TAE AESA & v E Eol.

A As Bk o)Al Ry t’c}f’c}% U ko] B& Wy VA=

84Hans Moravec, Mind Children: The Future of Robot and Human Intelligence
(Cambridge, MA: Harvard University Press, 1988). o] Aba12 8-S “H 2% 1A (gradual
replacement)” =W o2 S0 dolH|= AH AL [o]2]4 nld ) oA FAE =52

AE s}
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Zled AR5 dAR 9w ojdth A& 7| &(Life Logging) —
AP T} g S T AR 9 9l X e} AA G H, g8 7] (Digital
Memory) — =45 71¢1 do]¥. Al A T4 (Al Reconstruction) —



AL7} 7L AFRS A A o), T A" ¥ 2 A (Digital Persona) — w5
H| S5} A WkS-3le &4, 183 vel= d 29 (Mind Uploading)? —
o 2] o] 2

gl UL VEAor I Fojv. 2y A= dE gE
HE 719E A AP g4 oA AL " FAoH,
P4AF brain uploading oY F&FH o2 o] gAY Alr"oR
A&AE Ve dA EA43A =)

2. 434 74
mefo] Al 7} Wl 2Rl 7103} Eaw]el dFS 9 E] QA S
TEEA BEavia szl RS Yozl v #d ARz 9E

A& 217}

Reconstruction # Resurrection
AT FREVE GAS AL WEE dolu, Rae shbdrA
T AbEE Al QoslAe doltk e gre] BAlolm Fahe

AA L ZAT o] ol A Al 5 F-of AsHH AES ou| g

(3
)

3. A1ZHe WAL BhA HEAY
So2 FEstele 7 AE7E Ak ¥ BE(Cryonics)> WA A
F AL wFE HES v 9e vigd. oy dA
WERER QIS ThA] Aol Sl Algtem HEW AbdE @it
a8huz  oR& AgHel ok xR AMEAA J&FH
W7)(wager)ol 7H .

o 714 e 3lo] It} WE HEY )1F F ¥ (torpor/hibernation)
ATE gEC FAE gAMES A EEFEE A E s e AT R,
AAE -FH B} FZ9A SFo st A AA 2 & rE = whekol )
A7 AP $-9] 7)o A $2hi= Aol Q= AE o] 24 o)t
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H 14 %

£0)7 ol F, ARE Aoz BHA L7}

o] g& A goltt. el Zo] ohth. e} QoA $7 B ARE
— FAA WA, H-AFE Aoz, o] Fe]4, orbwolE A%,
_]

&, 54 ol 5 — & viks] Fow o] AytE 2= gde] ofy et

0. Sl Mol & FAAT — A 272} o9
“Eol g olehi dHe 4] SN 77t T $oR 2w, I Aol

AAAEAN Q59| on|7} tEo A

8o oA
8o Al BolH(singularity)>  F57F FoEA AU wE
E7bsiA= Holth & 50 y = 1/x oA x7F 0 ol 77k #d
TE2 W x = 094 FEE ofF RE A T
g}&lo] singularis & “ShHES], So]3" S 528k, o] Ao & BE
A3t Aol 7] wiiZe] 22 olFelth AL “IA AH A 7]E
TE o] 534 Fev’E Aol

<
rr

A& ETHe FolH
AutA o]l 2ol F8  Eo]H(gravitational singularity)-<

Fre] Fgol Rk K Aol BaTe FHI ye)
=)

A ZEd o] g, 24 slz=9 AEE 7S 1965~1970 {9
“Eold AE"E Tl dubuldolEo] Folgtd Eoldel =47}

85Rogcr Penrose, “Gravitational Collapse and Space—Time Singularities,” Physical
Review Letters 14, no. 3 (1965): 57-59; Stephen W. Hawking and Roger Penrose,
“The Singularities of Gravitational Collapse and Cosmology,” Proceedings of the Royal
Society A 314 (1970): 529-548. M2 == o] Ao =2 2020 @ =¥ &3-S Wt}
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o714 Fag A2 ArAe A B@A(event horizon)olth. EHE
Tl o] AAE Wod ofH FHE gro R g 5 glvh LA
QIR FARE I QoA F& do] dojueA dYFH R & F
Atk o] o] 7% Sol =ojo] a2 A-EH A Bl o] F S
&% F ftte T 273 A 971 At

@ 71&9 Sold
o] NS 71&E A E olgkolt}. 1950 el
2 sEtaekE gakate] gistel M ‘7o) ThEehs A EIE ]l
AAtell A oW A Sol el Hrsh= A Y Holv], I v A=
F-2 7}k ok 17k o B R A
aear o] JhdE Weskd Abdel By RIA(Vernor Vinge)th.
27kl 1% 1993 W NASA AlZA QoA Wi eh
— “30d bl %= AN A FxY

1 Zlolth, 1 A% QAzke] Al B glojehY
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A ofk

a5 o] AEE AAH EACE WE Aol do] Azstdolt,
T wg bR PEEARIA SN A AL 4 A
A

S
HE ST EEdE Eem,

8651;\1115%21\\' Ulam, “Tribute to John von Neumann,” Bulletin of the American
Mathematical Society 64, no. 3, part 2 (1958): 1-49. o] 3|37} “7]< Eo] " 7id 9
Az 7l=eoz Yo A4H.

87\'emor Vinge, “The Coming Technological Singularity: How to Survive in the Post—
Human Era,” NASA VISION-21 Symposium (1993). H1X] &= 5o]H o] T & oS3l =

A ZEZF “Rm7E Q17Ee] BAE ol SstE = 273 Zokar w3
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19 2005 @ AF TEo|Ho] &} (The Singularity Is Near); ¢
=

E5e A 5o R Ho) gk
AA, 59 7}&e] HE, 7|4 AR AFH o) 1 (59 WS AA =
AR 2= ALl w9, A4 Sl= vE JIHY == s A A

>
Fo
o

371 FAE ANBT A, Ail g9 +H. G
712N ZRESAIR)ZE AT o] GNR E=Ao] 1A
Al 15 el tiAdA et Ags] v AA, Ak 7)Ae
SOl 71 AI7F 1S WAl sha= Abzdo] ofu 2} Q1zke] 7] A| <k A el
A~ABE sk ARiolEhs Aot

A=} o] AA S AE7}F FH 3k 2029 @ AGI, 2045 d Eo| A,
T3 204597 [13k} V1Al AE el e R Qo] Alwe] 10 ¢ i

%9 glojet o 590},

0-2. 283 2024 39 U0l E

A= e 2024 d TEo]Hdo] ] 7}7bo] $hth(The Singularity Is
Nearer); & &7l A =& AFAye ¥ 19 H&
AEFECNA ZFxshs =4 Al 7HA T

AA, 2029 9 AGI 55 FATH. 2& thit R dojRde] 5ol
S8 Ao Ak RS AL 2o 1999 | o] A 5S A S WS
= AR A G ol @ gtoy g Q8] BRyEAoR
Btk Aot B4, §8& Z2dTh 25 Yindto] H o] A A S
Zep§-sol dAste Q1Y ATs B Bolg dF53). AA,
" g% £ X (longevity escape velocity)E 23t} 9| glo] 1 dvlr}
88

Ray Kurzweil, The Singularity Is Near: When Humans Transcend Biology (New
York: Viking, 2005).

89}\’213' Kurzweil, The Singularity Is Nearer: When We Merge with AI (New York:
Viking, 2024). Z15= o] FellA 2005 o] F2] WA, 53] g R Adojmde] 7o) 2FAale]
ARFES 9317 SR T,
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St A 2 o] Mol = A E v A gE A, X5
gdoltt. At 599 F7F = AsY FrheE AAVE AFHA
okt & Al v B A= o] & “BA B o] A (complexity
brake)” e} =3 th — QIzt JAAE ol &5 T A7 S A= Aol
obv e} o] Hital vk slejuh.

A= 7459}%‘91 AIZPEE QYA v 2y THE A=

Re% & glrh agohE 7 skee AL g 4¥T At
Azstele] “Fo] Fho] W 3} b Aol hsdheh

AA, £77t =78 wEG oo AANH ANl 8Aoly]
A5 gA 2 kshlA s obd R e) AR 1 S AT BA, W B
OJFFTh FAL WEL Ao, ke lolE oM, AFE
Az Holth Wio] Y wrrh mopo] ojuith, A, Robrt
FF@Th ALZL B S77h 53 ARl FFY ] /] Dol HH
T Rope] Am7t ARE Wo] LATh WA, o] BT 2AUY
Mol “ZA wEW FoAD'E ARHon gFeA AL

o2,
ol
o
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@
T

P aul G. Allen and Mark Greaves, “The Singularity Isn't Near,” MIT Technology
Review, October 12, 2011.
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o vl 7kA= A=gde AlnH oz
I o] A2 Wk 7hesith. Wo] 2oA o ke Wi
AAR HT Ay ag e E e Ha 7] o] R HEoR
A -5 AL gl

~4. 50| o) Fe] AT — SRS AP
Stk Solgo] MAlR SrhW AT of® WU 70 vl
spApEe) Awe Fudow g

G# — ﬂéﬂ%iﬂr tholobitr) &, A= okl AR} v} w57}

A 2
A (orthogonality thesis)= A& F=3 3%
@A olgke= ot} o] A5 Al A~ E o) g A & R E 7T
+ At =3 4 (instrumental convergence)> A9 RE FHF
E37F AZREALYS - EREENTE FF HEE EeUs
Aojty. 1A “FolFHS Hulg ®o] wedt'e BiRE UM

AT A AAE FolFHOE ths o ks 7 AL g ol

+Z23 B4 — 3gE. 5 sEEe 2AEd daxg ‘BRe
AlF(useless class)” 9] 542 t] A4
A

Anth Ba gelx s Aol

QIPCLL‘,F H. Diamandis and Steven Kotler, Abundance: The Future Is Better Than You
Think (New York: Free Press, 2012).

92Yuval Noah Harari, Homo Deus: A Brief History of Tomorrow (London: Harvill
Secker, 2016); idem, Nexus: A Brief History of Information Networks (London: Fern
Press, 2024). dt2Fg] &= 2024 3 A 2o Al & “I= j/]- ol g} 39} (agent)” & A B,
AF7F AFow ArHe AHE & dFe SAE EdvtaL =3,
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2024 TEM A ol e B doltth Al = =771 okt
FoAtolw, AF JAG ASez Fr YEYT S AAFH] AE
Hua Jloke Aol

58] — mhAZSL Ko}, Al vir s A dojrdo] Ao R
SAA S| v o]t A EE o]l o F=2 ol o] 24| X rhal FARH
2A7F "HE Aok diati dojmds “§1e] 58T JPEGTC

M F T — gHE R AR Y Solehs Aol uh”

HE
o

0-5. ¥4 9] 4%
HA= o] Aol HulE B EA Fvh Al Al 7HA & web)

A, SolFe Mol AnE ANFE RE AFE AFHA
greh. B4, T A& Aotk Tea QEe] Bgds

Hewrez FRa AR, 714 F2B AL Ao o) wrol

Soliol 2045 ol &E& oA @E, Aol Aw A7l NS

A A BT QT AL L WEA] =)

~

aejar AekA o g shubE sl el “Abd Y] A||Ad 7ol gk 277t
HEH 2 UM E =& 5 ke 2 Byt Aelth a9 7=
olF =ofellA % 3

FolH A FAlol 1 o] 55 AFAE] 1Rt EAMe O AES AN
1 e B2t R B Rl S
2719 Aol FHRoY”(HF

A ofol

H

Al 2R Q)
Sol 4 o] 7] AAE FFHE & AALE AR7 A el 2 dekivia
o,

e

Ted Chiang, “ChatGPT Is a Blurry JPEG of the Web,” The New Yorker, February 9,
2023.
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ZH(Pure Human). 73}%= Qg o] A% Hlol=o]x] ok 217k,
7F glo} dokst: a7 glv). FEv o} 217K Utopian Human).

AW wE A4 wEol
o

o
S
e,

Al 7} W& fFEYo} oto Al Abth

F
Zolgal I ko]l FoXn. nEe gloy 2AdARE HA
4 2

2. % A7) Abele) A
o] AAt A B oo AT stz HH A
2E Y AR 2x2 AReE AAAN?

AF YE AAldME A8 e e Q= NIe Fojsr. 28y

o714 7lFas weke oiES vk 2ea

ZERCELCE

=
it
rlo
ot
ol
2
o
ol
ol
rlr

HAe 1F 9 AAE ShEaR et
U gAsks AAE o,

QHANE 21 F #HE FEaok Fh “net el Fuiol

gt @7 Qe stbdel s g A 7L MAl L,

BE EEE 3 EA sol FAU A Agel gla ol Fahe

s Aol ok ol Al YA ohs 7}
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o] %2417} A4 o]t 1F ) AAT ZH o] ohizt shbd el AA7H
2Holw, £8 Hob FHL 1 AAY AR aem /] Saue)
e

ge 1] AAT ohek F SN AE FA AL vkt
1

)3 g e sl ohet ol

of ol 9 FAWIL Al FEIoHL e AAE 44T
A% SR DAL AR AW deld Bge o ma )%l
o} MR, el 1 Sask Sk e A RE e el

dA o, FAolH, F-Fo|t},
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Hs5 %

HOMO DEUS?

How Far Will Humanity Redesign Itself and the World?
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H 15 &
A7bo] &ojA @& o] e}

AR 25 AEZ Azbet), ey A&

AEo A 2 upEEle A Al 222k 11 A] 55 Fof ¥
3 HAIERE vk, ) Zhzhe] Alafo] HE A1 ‘W ol
AAE Holopit 5 & H7F Btk 1e]aL o] o] st & deo] v
Tzt — A 7)o ofy et AA A E A= loltt,

aelal o] Amr7E AAstE Agdhrois ol AAH ot
Azt el “Fo) 7hgo] MATo] FrhH f-E= F49 o= A

=7t elR GGo] BAG Foln Yrke A AAT gl
swsﬂ FopolA] E37h dofubs e ¥ dE olth T
AN 7R AR ggo] Be A | ol A ALA
yol & A& AFA R Lolh.

0-1. Al 74 B2

o] Awo A1 Al 1A 7} BT

A, FES HFolth Ad @St BAGAAL TAA
AEENAL), 24(@7heol D), F7)(]F0l), AAGH A7),
FAAAE  BH),  AEAGHAED,  EATEAER),
NFATFE, GHED o2 AR 2 w7t & ARG FR

2ol & BE T = “ela, AAstaL, AT = =

ﬂl‘i
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=4, Az Bgolnt. isfel AlFe] 24 ol d (ol mEl, A A
Aol A Aol AACest A1), 12]a A o] F(FEiE, gAY
HAlEshE otk 1zke] Ao o= AHE 7]z upgd &4
Zed.

AR, BAE LEelth. =3 FAESL FA(e]este| B =),
At} 71A 8] FABCD, T3 Fo AAC]F1A), Adt 159
A=), a 559 BAMERE)7E 25 S8
aga BAZE EHAE 784(%%)7P FuUzo

TGeuE o Fo BRe 9 B ohe P (g@t
TUAE 25 BFolth 2ela 47} FUAE oA Aste]

SR

L. &R FH 9 ALA
vhg-e ALZE M -FE dEelash rbwol B, faAE
FA7 Aol B ATt F71 o) Fo| 43} vho] o

oledtolud s xxo] tETh ML AAFHT wlok

wdlo], A AFAT AT}, wiE 5sto], 7]

oh g WgE AUREI, wB e FoiwolE

= 2vEAE BAL 1FE AT, G4 8y

F5e WERLEN Y Bo] dET

o wloll A Fe He B, HelA A,

qol A EAZRA, AFNM SA7A. ARe AdFHog Fold

23 71eH oz AdASY S,

Al 3¢ 71 538 AR Aol Aes 71 71A1E shedue AR R

shit.

zro] o] A A5 AT B EA =554 -8 -G 7HA] A AASHY doE
Aol

«
I
rlr

= f

i
B
7
~
Sl

2. iPSC — 9 A7} b4 g5 €t
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A AgYste] FuHS  FEWUSZEI|AEGPSC, induced
Pluripotent Stem CelDt}. o] 7]&S o]dlshA] KahdH Hol

e7hwol = A9 M AY A= ol AT 5 gk,

Alare] WAl Y dWEd o JAMY, AT BE A7t =
I 9 A5 A (totipotent) S ztal, wjol=7| M EE Ho] 79 BE
AZ7F 4 5 = ®s 3 (pluripotent) & 7HA ¥, 24 =7 A2 = 54
AE W e = o5 (multipotent) & 2H=th. 18] 5L Aok 9 B4 27}
HH vAl = Eobdt = glrkal el opppygle o] €3S HAU

27 A2 EHES e Ak Wl 7] Al ol A vk T H = 24 7N
FAAE FRE A S w) The AE 2o, b Jiwtew
FEslte AL 2 AT — Oct4(Poubfl), Sox2, Kif4, c-Myc. ©]
s A AfrobAdxed =qistat A2 v AHE HEZolskth
2006 13 AF A, 2007 3 A7kl A AT R

iPSC 7} 7bA wsh= A ZHATh R, $83 Fdo] welzt.
HHO}% w254 g T Aﬂi% e F M =S 2A, 3
Aol A RHE R R el AR T} gint,
L R R e I e R A

v
rl:l
ofN
o
0"
o,
do
ﬂﬂ'fi
8%
Mroorlr
o g
©
MEJ*
e
[‘éd.f
s £
rloi
_&L
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o
-
e
> 5
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E
e
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o O

94Kazumshi Takahashi et al., “Induction of Pluripotent Stem Cells from Adult Human
Fibroblasts by Defined Factors,” Cell 131, no. 5 (2007): 861-872. & A 7] AU =

e AR SPA e s Qb iPSC &
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— A 919 T 37)

Q7two]E(organoid):= =72 3 xpd o & vjFsle] AA| 7] 9
T2 75 s FEAoR Qs Aot} 2009 @ 2 F A

2)
drdel A FZ7IAE StyelM F LUbwol=E REE A9

[e} 7]_1_011:7}_

o1F ¥, gk ALY, A, A%, A, AF, P o

=

= Al A AA, FEAdES AT

Fag ol
At Qg AL BE Ao A oFast TS A4 A8 5 Ak

=4, 24 3FT 5 Yo A3 Aol AL FelH o Fto

=
TR AGFHARE @ b w0l B I S B o2 A AA,
A 2 =

149 Aol

7 H-REg-o] it

e} g7}

E
dopo] o E AYHBE A4 7] o4 ek ok FAR}

YApgT), o]F o] QUbwolErt B W uEE dx Ra)

=7, A==7t

=itk AA, ol gl o] glow A

rlr
o
o
)

S e eUbol=s Ejof ©@Ale] x4

Aake] Al Go)e) A 5H Aol o 24 Zatch A, thFgAte]
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EEER R/

AdHez A7|H &5 E°l§1 ARSE ?’é’éf&‘:}?‘;, 134\%
Ea

5317k 2019

d A

gaToshim Sato et al.,

“Single Lgrb Stem Cells Build Crypt-Villus Structures In Vitro

without a Mesenchymal Niche,” Nature 459 (2009): 262-265.
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v %obe] M 5ho} A 2 WS BAYThD wAYES APAE
AA0] o) 2g o4 o] FAR 1A E
orhwolEe] BEH A e B &S A 44 oA 2 WE

L

A dAR Aest = v 1 dAE HE 29d gagselth
AeNEHLE 7o olFs Hils ¥ 2 WS 4938 vah

2 @Al wE2EY FHFY(neuromorphic computing)©]th. €2
20]3](Loihi)¢} IBM ¢ EF%~(TrueNorth) #& o] ~3}o]7)
AL 25 stedo® A A9 g8&o] S3Ho®E Erh
2] 3 FAI7F 71 =0] = X5 (0Organoid Intelligence, OI) ]t}

A7 A A= wjdS AAdstaL, A7) A=o =2 “F(Pong)” AlY ]
T HAAE 4 Fe AFES Aok v JE2 55 vl gls 24 o
g ol = HE Erh A3 o *1¢Eéla ishBrain ©] 2}
B9 2023 d =237

96Cleber A. Trujillo et al., “Complex Oscillatory Waves Emerging from Cortical
Organoids Model Early Human Brain Network Development,” Cell Stem Cell 25, no. 4
(2019): 558-569. o] A¥}7} “oj 24172 FA = FHL ATAE Aol A F o7

54 e o] whte] Huke &4 wAe A% H L AT

97Rrett J. Kagan et al., “In Vitro Neurons Learn and Exhibit Sentience When Embodied
in a Simulated Game-World,” Neuron 110, no. 23 (2022): 3952-3969. =% A =-2]
“sentience” @t AL AFE =4S Bl ot AAEL o] @IS “7hzt AR
Bhgste] A 3ahs 5 olehs H & ojul= ALg Ak SE ek

8 L. « . . L . .
9 Lena Smirnova et al., “Organoid Intelligence (OI): The New Frontier in Biocomputing
and Intelligence-in-a-Dish,” Frontiers in Science 1 (2023): 1017235. ©] =<
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7Hvs AS EWe soF gtk FE A2 (partial
ectogenesis)< YAl F7]9] ARE Ao A HaPst= Ao, ¢A
A LAY (complete ectogenesis)> FTAHFEH F47HA A AAH S
Ag vrell A Faeks Aolth AAe 9 IS $FL YL, FAE
@A SASA gon JkE v Je

IG5 Ao A Adet= 3lo] o3| &

@ "o} =l — nfjo} glo] HjolE A3}
2021~2023 1 ofe] Aol E7|MxEre R x7]| wjole] Fx2E
2AEE ® AduEith o2 Hlol Rd(embryo model) EE

SEM(Stem-cell-based Embryo Model)o]g} H-Et}. ofzH 3}
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Emily A. Partridge et al., “An Extra-Uterine System to Physiologically Support the
Extreme Premature Lamb,” Nature Connunmmtlom 8 (2017): 15112, o] A ~ElS ElZ
o) AZdE FHE Aaew s 2 I FFE AU FE2 A om dea
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AT HA S ZHsith QIRE wjop ] A 2~4 F= “EEYErAT
22 o] 5] wjok= wEo] 7] Brbestal, fAke] ATt viE o
A7l dofupr, BE AR 719 o] 71 = of 7]el vtk bl A Al
AZE wol A= “14 9 F(14-day rule)’= Algkdrt. 1979
v G AR A3 ok 1984 W G 9l BaAolA e oA
o=, %’\Vﬂol el 14 o o] 5ol = dlo} A5 FA g1
Hjo} 22 o] 735 -3, wljolrh °}‘47] HEol k. 1¥]al vEE
o714 &5l ‘37]‘:}— wjorol 7d e 4= gle W Auleid 2

o1 3] wjo7} opd 7},

O
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@ A9 ¥-AFHAVG) — FJF-AA dRE HET

IVG(In Vitro Gametogenesis)« A AMXEdA FErbsE7|HAELE
RbEa, aZs vl Ay @R B3A7)E Zlseld 2012 |
ShoRA] 7p2A 8] 8} Afo] E w|2h 2] ARl AF oA o] & eHd At
iPSC = wre dAE FAAA "Hold AFAV AdH R Aeta
WA 742 g 1ot
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B

M= Hal o A AAAE YL AL FEI]
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o251, AeEde] Ade] 53] 7ithatl 2023 W AfolE AFS
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=
EN

OzGizmluca Amadei et al., “Embryo Model Completes Gastrulation to Neurulation and
Organogenesis,” Nature 610 (2022): 143-153; Bernardo Oldak et al., “Complete
Human Day 14 Post-implantation Embryo Models from Naive ES Cells,” Nature 622
(2023): 562-573.

Banne 2ag 1FoR e olfe 2 Y ol Fle Folr ¥ 5
A7 o] B 7] witoltt, 2021 W A= 7] M 238 (ISSCR)= ©] 13 9] AHEE
;ﬂlgﬂl’ uﬂo]— Ecﬂo] =210 2 Sa:xcﬂ)o} E]J\l gk OH /1\;]

O4Katsuhiko Hayashi et al., “Offspring from Oocytes Derived from In Vitro Primordial
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&3} ¢) =HREAD) — A &3 7 -5 48 | HEDIT) —
& 83 CRISPR. 12] 3L o] Al ZHEHBUILD)? — FA A &3}o]

Ho
P

2026 1 2 € "Nature Communications, ol 27 Sl A7}
DR AT AFAES AF A A28 QoA DNA A7) 5A] <}
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O BAG 4 AFEY RN of BAS FFEUD
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A7 e} 108

2ol tl — Reconstruction # Resurrection.

AIﬂ‘@%ﬂ% etk Abgre] ol Hgel A1 ARS

5. Al7} BETS AASH| A&t

2026 Ao Fa3 A4 7w v Al7 9 A e =
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Personhood — Does Greater Intellicence Make a Person?
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A

). FH Hgolmw A ol

230 g},
1301\’Iaimonides, The Guide of the Perplexed, trans. Shlomo Pines (Chicago: University
of Chicago Press, 1963), I.1. nlo] 21 H| 2 29] o] &)4 & olg] ~E ey~ Hato] o3k o}
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YRR A ASHEH AAH A v2E B olF ‘-
Y(Ich-Du)" ¢ “U-14(Ich-Es)"¢] 7H=Z FH. 2 2gn
AAgehaE LA Algte A JAAS HA kel EATR
AU Q127 A 2pA| A9 QA = Ao A B 5 Tk A
Tostt. BAEae nAdF Qs “o]dy 24L& K A
AAF T, 7htEd] o AF2 1A S BANA ol .

aE]ar ollupd A Huvas o7 &E A AdE v gtk Bt
dZ2 o] Q14 tidol HE 74T0}tt1 el Al A lg g g 1
olzle] Al Aldiell zti= Fol= wistth Al £ YolA HZHsiE
Aoy A EAb= Yol A ﬂﬁ‘ﬂﬂ‘ﬂ VA ot dEF o 7 E
agbatal vho] A 8S el et vl Al e gt ui2 O A g g
H23 FAZ AlE
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rlo

nJE

Bloj gz 4764 shide 7Hed e 4% g8 33: 20; 1212) A58
ESi)

BxAF EapA) vk AR (mp)E ol Agale, ~F njFael” S
1321\'Iartm Buber, Ich und Du (1923); %9 I and Thou, trans. Walter Kaufmann (New

York: Scribner, 1970).

lgg.lohn D. Zizioulas, Being as Communion: Studies in Personhood and the Church

(Crestwood, NY: St Vladimir’s Seminary Press, 1985). A %] &g}~ 713} = 7] o}
W] FE e 2 NS A stel 1242 HAI7E opiek A= o] e,
34 Emmanuel Levinas, Totality and Infinity, trans. Alphonso Lingis (Pittsburgh:
Duquesne University Press, 1969).
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A4 d=23 — IMAGE # INTELLIGENCE

1. 443 g FE

sluglol2 A(@by) )} HFEmnth A2 2273010 ()=

7H71E AR g, HYEE @i fFAES e

AHA O R o] B& s8] B S TE 0 B Ao
AN O, Ao FA e A = o] & 3| Helo]o] WA o R Hol e

HebH mdo® ¢le

i

2.9 7HA 3 AF

TZ4(Substantive) 342 FFS Az <t 54 — oA
LA 94 — ox 2n. 1314 geHdolon s9o] gl
A7kel A 917F A=zt @A (Relational) A4S P4

shiba st 917k, 917k3) Q1gbe] $AR B}, Wl ES} o A o]t} 19

71% A% 3 (Functional) A& A4S dvde dig EXA2A
Ade EREs FERRE Aoz B aul ZEolA o] z17]
NS A9 B2 da@doks d Q77 o] 2 XA BT aga

3SGerhar(l von Rad, Genesis: A Commentary, rev. ed. (Philadelphia: Westminster,

1972); Claus Westermann, Genesis 1-11: A Commentary, trans. John J. Scullion
(Minneapolis: Augsburg, 1984)2] &g H-& =,

136Kdr] Barth, Church Dogmatics III/2, trans. H. Knight et al. (F(mburgh T&T Clark,
1960), §45. MF2EE A7) 1:27 o] “dAbe} 22 FxeA "5 FF o8l A=
iR

13

7.]. Richard Middleton, The Liberating Image: The Imago Dei in Genesis 1 (Grand
Rapids: Brazos Press, 2005). 7| 582 A 7] 7} ol AlwtE Fo] H @ FARS B Q17| A
shojgto = A “HlFsl vk B,



a8l A= 23 (Christological) 3|42 18] 2%7} shvbde] st
ool A 7k RS sty o AojF i Eul(F 1:15;

Y ke o] UL WEdoR nA g3 FAoR ¢t
D93 A S IZES] AL “ATelA Tl e ope

3. IMAGE # INTELLIGENCE
A7) A B e Aleha A o=t}

shide) gL 1Q 7t ohth,
wref ogo] Awoletd BAG Ao Eudth WA o we
P 23 A Gol7k i Abgel Ul AL Y-S gherhe Aol
Ao g wakA etk
2ol E shbdel Folth A2 7oL Qe A shpde
Pogolth. ZE AFE shhdel Paolth. ofF 3
AFE shigdel gt

E AvE o ol 244 B AN 2k 34E Aol
AfE BHT FANSE el Al SolA wEHom oy
Folelat 54 %ol 2P w0 AEIASS A

Q17re] &9 & performance o B #84] &&=},

SSJth F. Kilner, Dignity and Destiny: Humanity in the Image of God (Grand Rapids:
E(zrdmans, 2015). AU = JS A7bo] &3 &4 o] oy} sl d e ] A kel A
EEEHECE > Aotalnl, 57k WS Aleshs A e Batks

H(X] 9:6; CL‘} 3: ()): AR Y g



e mg AL7F 17k Tk EEE T 6 A o] Qb o] s o
B4 AL o dAe Ak

T3 ukE TR i 2X%9 BT Ao YL WMot 5

:a%ovv1Mi ol 4 QE ATl Ak R o] Fae
S94e Aol ofuet amel 9slolt — thaww, =
Aeta, BAn, FERAAS BAstels ot “trgee
239 81717 b FA 719 91lolH, o] o] 19 BAE
gel g ke shbdel BEe oo @

AT At)€] Imago Dei &= Dominance 7} o}Y &} Stewardship ©]t}.

5. w5-o FashE 9 F ol
G sldel oAb AztEel daelvlm stk 2 sl ARA
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Z
—V~

B K (similitudo) & T-Edto], G
Blef ol wal B ARow IEdva Bkt 1o §13
Al IR RS 2ATY — ‘Shide] 982 ol 3=
21 Z+o]tH(Gloria Dei vivens homo).”!® ¢17to] 2ko} Qli= A #HA| 7}

shibd o] ol ek Al e Q17ke] A8 47k ob g EAl] Euk.

OFEFA| - &= FdS 2kl vF ok 2737 flEE W st

SAl shob e, aUlA @wee] el Hath: el 10

-

FpFrETAE  AgAde =48 An AHdA
139 = R N o e R oo

Irenaeus, Adversus IIdLrL ses [V.20.7. o] -] SHHE-= b A=fy =), A&
“Shupe o] o & Akol 9l Qlztel &, Ik AW b S Him Aot ol

140A1hanasius, De Incarnatione 14.



Zhokeh(7]9] o] 8- o) A). 1 bk o] AlE A e Fds B
dA7do= HolA £ 9 =xsk 1S ol o] AU JA F71A

2o gabo] Eelow Aze deHdod 9ds xdeA

e okthar E?b’%.m aglar o] Aol Fastth. FAZ 9 & 6 dy
A

bR 37 9 e B o9 ANAAE YYE 2AZ Wl
AFE FEch 34 BUF 430 g 376 g,
)

A A BAHE 3= PSS AR GETE ofyek 179
FA4(Bestimmung) 0.2 Hol ZLEHoz olggy, ¥ BEQS
FAE BA S A U]EHE ok g oz gt o] FLEA
ol 7} F a3k o7k Atk FAo] A FTHo] ofyE w2
FE2HolgHd, 599 H]—l—l’—f B EA¢ FaAHT

AAE=HA 15 oA Bk FEAE “A

nveopatikdv)” ol g F-2r}, o 7] “AlE ek’ “Hl 22

-~
oluel “gHe] ola] thaAE olgks otk N. T. #helE7}
BAF) EEAE, 27) 7 Sae] g e JEET A 93t

T B RP FPP

141Augustine, De Trinitate IX-X.
142John Calvin, Institutio Christianae Religionis 1.15.4; 11.2.12-17.
143\\’()lfhart Pannenberg, Anthropology in Theological Perspective, trans. Matthew J.

O’Connell (Philadelphia: Westminster, 1985).

l44.1ﬂ1‘gen Moltmann, God in Creation: A New Theology of Creation and the Spirit of

God, trans. Margaret Kohl (London: SCM, 1985).

1451\. T. Wright, The Resurrection of the Son of God (Minneapolis: Fortress, 2003).
eholEt= 1 Al7] frolmst AUZ A AT FAIASA 2 7, 7S] 78
Mdol = AlA oftel = g &3k el 7} gl %EUP Aol oS =5t
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1.7 719 A&

“QI7re Al BTt F91& Ze=s?” o]/ Bow Wolio] A& H =
vk ALt 7193 dojot FejH i oy FES AlVF A
upehts wukch $E ok shrk, e AxlzE Bl o] glofxlth.
“QI7He F9lo]7] Wl A" o] H A Bo u s} bRl
Imago Dei &= A A A3&7F ofy 7] wjZo|t} v E A& Ao| ol
FE2E F93 Aoln,

2 7F EA(Embodied) — 1t w5 7k Aol ofye} ol
#A 3= EA(Relational) — &2 3l 3o 4 efrhal sl ol
TEEATHEE 2:18). HPAE ESAMoral) — e Aol A

AN
3 A}, ouE BEE &2 (Meaning-Seeking) — “9i”E
=tk FF32A AL &dle &4 (Worshiping) — ol vl gkol, 1e] 1
3td o] dAH(Image-Bearing)©| t.

ALZL o] et 9% 715e REaAY srlsEEkE, Ae o

A 9] Eqtolth. 1e)w v}A|ut o A7} okl A w Rk
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= T« v
1. HOW ¢ WHY
7} 721 8 zpoli= o 7] it} <
Al 7S HOW & S22 & A7 g o
@A o A, oA #H = s}t t
o Arolof sli=7F FolS 93] Ab=r) Aol Foll vt T
2 Q) 2] =7} ArElor gtk o 52 FEYsE S
o] %ol = Folo] A&7t shbdS Felv)
g B R A= DIKW o F 58 g3 28 Aokt
DATA — INFORMATION — KNOWLEDGE — UNDERSTANDING — WISDOM —
MEANING — WORSHIP
npA] g 5 F — o] u](MEANING) ¢} ¢l v (WORSHIP) — & o 73 2]
DIKW A}A| 7} o}ug} HAq7} #|etsl= 4182 golt), 1e|a 1
Abolelli= A 4= gl wE o] Utk
A2 o] o} Ao E oju]7} 4] gon,
ou)7} o} ZPolx dujrt HX e ¥}
2.9 £ 938
AF7HA] -8 = “AE7S Bkt oAl WEks St}
A7} 1A Y HE AR
A7Zke] ATAY H& Aol o 2 938Y & Jok
o17ko] 7] AAlS Ak Y F& 3 dlolE 9F H =9 At} 9

A7k o)v] A7 AAE

%

A ARz SR AT,
AAH o2 RBestn 9 Felth el 1 Ao gkl A QAL
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a8 22 Al Al QIFFE e F wgo g Fojof dht) Al oA
Q7S B ANV T AN AA A S AAZFA EES
AA7}.

3.ASI = A9 ¥ gl 2&

7H88 BAb Aol B QIR S5t 1] Wol ¢, o W

$2E 2L Ak FEk FAL A ¢ F 9
F7E AWsel sk $A@ FAL FE W
FOIL 1o FFHOE — 7k Fel At

OJ AL ANA -4 e Ao Aot 1R E w3 X
o] 8- 2l7ko] 7H4 A5 A Q] Fo|7] WEo] ol AGI7} ASI7}
QE QI EFE FuA deth

4. AN g3 — Q3] Z71AAE Ho 7= £A4

AG7HA] -2l “ARTE Bkt oAl WEks ERT B4 o] A
“AthE 9 A(the great reversal)”olg} -2t}

aYy =55 AlAEHY] A wrdlE o] AE e HAEE WA ook
ghoh, o] Zekae) dlolu= Aw sk 1998 W] fH e =i
“8H% wh(the extended mind)” =AE AA T =E] 7]9&
Aol il RS A8 ARESks Aol Al L = E = 1A Al 2H 4

S5 mxEo] ohleh AX] A 2e] Rehiz ot M0

46And) Clark and I)nidJ Chalmers, “The Extended Mind,” Analysis 58, no. 1
(1998): 7-19. o] =2 “55A Yl (parity principle)”’+, o] I} o] v o A
Joj i ¢1x 4 o) g} 17 o] AL 79 17 0] v upgo] A dojrbs o1 F o) gL
oo} Frh gloltt,

165



o] =Al= A =Fol WA =S A 7] g} AT e EH 2~ o]
E27F 7198 oFsiA It AR ot 1 = A2 Bgow

A T aes vles ejRstebd Qlike] ofsjltt =
et Al ARk etk EA s o] B websola BAE

A= 2583 5L Aztol A £Esta AT AYE THAA A=
Zoltt.
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gL el ofdz A,

5. AR Q1A ma

o 71A EA7F Algrel= 7l o] “QIAF wlE(cognitive friction)” ©| T},

HA AAS A= AAE EAYTE. EA el As 3o ¢lu

Res dols 3, vE Ay vluweta, Azbstal, i, A
B Lol A 24 o] PA AT 55] ‘ST

A st o] H¥AS A . ZHE H| 279
“vlFz 3t o] = (desirable difficulties)” A+ S5 H Ao A A=
olg]-go] 938 A7) 7197 Mol = FAA T AL Hof o 118
L

o A glo] Aehx ¢t Alak @tk 18al OECD 9

47plato, Phdgdms 274c-275b. Tyt 2} A <] §-2 7} 7o) = AR
QS T A= &tk BAY 7S 719 S gNsg o) w9
olow.q - Aloﬂ/ﬁ W37} o2},
148Robert A. Bjork and Elizabeth L. Bjork, “A New Theory of Disuse and an Old

Theory of Stimulus Fluctuation,” in From Learning Processes to Cognitive Processes,
ed. A. Healy et al. (Hillsdale, NJ: Erlbaum, 1992).

166
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Augmentation(57) vs Substitution(sH )
of 3 Azsls Alojty WA 2xw Azbstal Al o A
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6. 94 ¢F3t

agjar o] ZAlE gAe] do7A MY 24 oldE “94
9] F3}(spiritual offloading)” &} F-E&t}.
o] B8-S A7t ofyel Bz thE 7] Y& A 1A E FE kR 2 A,
Az EAt ol FA43 F4 AMeA Al & Abgste A
SRS AgEtE A 2 MR B4, B39 EAlth Auie]

=3
ZaLE AL 7} A ebaL A ul a7y A sk Aok AlA, 3 8] EAIH
2

o Ts
A WA EAS olaleis o slel2 Zehsl AR Aol e
FEF GAE oZelth — “Selt B F e Ant o 2ol
ShTE Y A ehe o, £ Aalsh v dug R e
WA HHo8 AeHA G 28 JIFA Tl AT AL
AAY BAZ AESET ASES AGHAT dEA= ALEHA
e,
91\Iichael Polanyi, The Tacit Dimension (Chicago: University of Chicago Press,
1966), 4. &) 5 A (tacit knowledge) 7I1'd -2 A 2] o] WAl & 2hx13] ¥ =] eFor]

A3 EAH YL B AFAhe 2L nad
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g ~do] mjFlglo]olE Yol AHHO HFEO0F
=sdch g2 “AA(practice)” FolA, 2 WH AL F7a
TEA A 5o Fodshua FdH) 190 2
FA7} opieh olvle] AW o)A 3

OE]
Ak gk mepe o %
A FAW oA BE 5 vk Az xgy_—s— g=gozH)
3

o
L ¢

2 Ao A5 oJvlE BIgozH

StHFE — oLt HolFE gl
ol 714 frojae] st HEo] sHRES A B AFdh
Eepol gy =e] g A fAve] oputh. EFEHxmman)
S Ao Awetal =gt vbEeta v oo A met K Fehs
St WA olvh, &= A 7E shte] A o] ofy el of 2] Aol A3
=40 V)Foln &g A T BEFT P AT AT FA
S T2 Adol stEFEe] =44 s ' WS Aol okyg
L3 vg- A<l Izt P4 mdo] Hr) npEo] o] W&o
ofyzt st ol <l Aol

OHER g BEEES ATATE vk 2ol oty MFE
TH8kE Blolth Al = A1 dAE A e 5 ok e o skt

ISOJ\Ianair MaclIntyre, After Virtue: A Study in Moral Theory, 3rd ed. (Notre Dame:
University of Notre Dame Press, 2007). vjZlE}o]o] 2] “A " 72 ol U A st

A (internal goods)®} 24 ®J(external goods)S - 3t}

151Char1es Taylor, Sources of the Self: The Making of the Modern Identity
(Cambridge, MA: Harvard University Press, 1989).

1520}H TE} 5ol 9 1 ¢1x 2 -E A2 g ol 3Elo] = Elie Holzer with Orit Kent,
A Philosophy of Havruta (Boston: Academic Studies Press, 2013) 3%, %27} &4

O AS BESHE o] frofl #ek ©] 759 v=2(m. Eduyot 1:5-6)% &7 ?]’3:‘5.1' acia=
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L 247 ABE S U 2Re FA5

U e ABRD LB EAol7) AR EAV
I Aol A0S FAYE N SA AN JU I T
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=
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=
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3. =% o]F9] Q17 — Competence # Worth

Al 7} BAAA 0.2 17bs tA|st7] Al 2ed o) AleH4 =30 Axith &
HolH= Al A= 1930 T9-8 &1 Althe] FAA 7hsAd ) oA
100 9 ¥ 7|=o] mE wAE s dstaL QIF7F “of7ke] # A 7o At

53 Al)r aham Joshua Heschel, The Sabbath: Its Meaning for l\lodem Man (New York:
Farrar, Straus and Young, 1951). 3l &-& 1rfﬂﬂ7 = “A7Fe] Fa"E pFASEL ok Y-S
“AlZF oFe] & (a palace in time)” o] 2} &3t}
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2 o S50 5 A1 27} 52 Ro] A QAzke] YoM B AL
Asgo] ole AAQH A8 A AR ke 729 oju,

aeER we] AAe A 7b RS SuEth SRS A4 — e

AN Dgow ARG TFE FATE FL TFE BEOZA
o1& A 71M, T15l0] 18] 2ol eh ! et of 714 2 A sk Tt
ade Add FAASE A4 2 ane] Aol A $HI
24e Aol 2ol Rol ok o|%E ¥l RE R
aolghe Aol

st} ofllEe] ol of7|A  f&3lth. IYE k% (labor)¥
ZHY(work)?} FH(action)s +HEAY. =52 AW FAE 9%
ol

=
S8H FFolx, AYe A& T

[

54J(>hn Maynard Keynes, “Economic Possibilities for Our Gmndchildren" (1930), in
Essays in Persuasion. #]9122¢] “"}“ 04] S0 Agd BLR A oy W EAIE d 52 A
Rjzh o] Bl A A 7F FuR e AT Al

55Guslaf Wingren, Luther on Vocation, trans. Carl C. Rasmussen (Philadelphia:
Muhlenberg, 1957). FH | 2 £ FS 2143 el= slo] ofi]e} o] £ Aol T
A 3l A gkt
loGIlzmnah Arendt, The Human Condition (Chicago: University of Chicago Press,
1958).
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@e Abgte] Q1zk o] 82 HFuol Frb Fol €
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AL o] ZAlel W g tidelvt. Telan kA del= Al

B2 AL, shbdol AFA Wl ARTHF 2:2-3). WAL
et FxE Systm Z717] ANAch HFe] AL, A9
kel A e olHEd A FAelE Flojaken FHTH(A 5:15),
FYLL welA FolR Afe] Bolth. ejmE e 7
o §7h okl ebxte] WEh FUEA AL, FHelAs shbd
Bgol A ol gl ok & Wath(E] 4:9).

193 o] A% 3HESHE Shube] ¢l0] gk “Uhe AAkEh] HE
EASRE Aol ohith e AFem Fe EA] BE
EABL”

AL 7F 710 A& & B gte) A o] Sl (e £3) “slg oz
WA A 2“4, A" E 3 BEAE 5l BAT
QUTHE ol Tk 1 AN Q7ke] B4l BFSAS AT 5 Hehe
Ao o]t — Hi wiAlaL 7] dofA EARS FEE Al
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AL Aol ollz} whgdo| Tk Al7F ZE AL A 45 9l
£7)E dwo] AS g EaA EIve AL FAT.
2. 3= ojd AZHS Aok st=7}
v Al AlY wsle] Al Rolelvh F shA we] E3
AN A & o} FE51A] &
AT E 2 AMR3E 282508 BEE A7 — 25814 g} B9
&AL ANE S FAA vk “Al7F AT F Q& RS e
A7 — DA% FEEA] &} o] o s Al 7|FOE 4]
) o]}
w3l Ay AAth subdo] ¢1zke FEA EHd F3@
A7+ FAshE Aot
A Ao 2= o]d lztolth. 7| EdtE AL, AFREE Az, YA E
st Q17h, E Ao HREE <7k &AFE A3, dujste
ol Q7 aEu nHHY IYAEE goprle
olAl what

of ojgio] kARt s Y.
AL A Tho] A2 470 Apg ol obuith. o] AEE AL}

7] ARE W3S AOIAT ThRk AL Eo] ) o
ol ut.

3L,
A7, ¢+
Q17kolt}. oF
i A= A PAR
&
AtE AEsA FAsH] AT, 3o @A o]
g (counter-formation)e] A& oA == ¥

~
[\



obg- Y- 2R - aYrE

BA 8 =] stue] AR E §F53

o}FH(ADAM) — 3dlipbde] wh=Al 917k EH(GOLEM) — <1zto]
WEa Ao} | 9zt g £4. 2E7 AFA%5([ROBOT / Al —

Q1zko] AAZ WHEO b= A5 EA), g n—

18] 2%(CHRIST)
"2 Ho]x| oft]dli Sl H ] FYojA] L HE T EE T A ]
of A" (Z 1:15)

olgdA st =or7f “QIzF Wl Al'ghe AATEZCA Hlojdt)
71507t B2 HF AES ‘Al BT QIZbo] vl -8 7) oy 2}
“Z e FAsV eIt a1 g vl oyt AXE
Folzlth

o] A ALEEA FFo| Ak v A= o= A 7HAIT A A,
A 7to] FARJA & W A7E Ho A 21 1\‘4&_‘%3 Hojof g},
=4, B4 A AT oty Aol = E B2 Aoy,
YFo s Wty o] 7b (a5 3:18), B0 = e E Aolvh(ad 3:2).
AR, 2 FAY WE&S ARATMAA Edgt. Leike] A4

Al 7} o} F-&] Q17 E FHo&
A7+ Al A E FHojA &= < A}



Al #He) Z349 g g 717 7hed F7h o

ARk Aol ohLith, Azke] 27] A4
8 Agolth

E TA—-E O] H



AAZ AsAL5E, A& o ol Azko)
o] of H}

o] A& shfel Bgow ALt Al F 2L o # A% o B
71ojehal o W) ke A7k Svhe, SoiA] ke Folelvt,
83 ok E F8 AU Aeldl A e ol @A Fewt
AzHe B3] 71 A5 A FEe] opeh,
Q7He S AN AP e B,
spubd st ol 3} AlA o B B,

o] Zz
A8e Ao] ol I/t ZEA ZA o A UL E =
Agolth
Z12]ar o] Ho| kA 3k A2 it 3= Aot
Arel S FEPa, AT} oldel oy zpe]A
T o AEHol Y AEE, ALY RS, A5

)

o
= )
Koo

E)\)\ J%
oty JAe, Aust 249 252, 847 #2127 Homo

Deus ¢} Imago Dei & -3t}

Tl o Tagrk FHAQ Y A= B
wj o)tk 1] AL Al Al thel] 7Hd &3 o= FA 7} of ek EF o]t
aeBE g o] FHo| HxpoA 7|l

TE3E  F@olth. FHEAR
L (Swakpiorg) ol ™, AL 7L tial sl &= = gl Aot



AL BE 28 SA dP85E e REG D 28 5 9E A4
Aee o Fadd Aol Al Jb otdu EAsts AAY
LARSRE, @ AG gel A4l Bow wRE 4g04 @ d

: o9 s it Ae WE
ool A BT — “Abgro] Tolo] 7]o] FAM LB AZEA M (A 8i4).

aga HEACAM deAN =iy — “Yile yE e

ro
N
il
rlo
2
o
fru
N
o
ol
rlr
=
M
g
do
X
o
X
A
do
o
lo
|
2
NS
o
(i)

A9 w3), — 9 Bo] GAk.

176



Bibliography

Arendt, Hannah. The Human Condition. Chicago: University of Chicago Press,
1958.

Athanasius. De Incarnatione.
Augustine. De Trinitate.

Bjork, Robert A., and Elizabeth L. Bjork. “A New Theory of Disuse and an Old
Theory of Stimulus Fluctuation.” In From Learning Processes to
Cognitive Processes. Hillsdale, NJ: Erlbaum, 1992.

Boethius. Contra Eutychen et Nestorium.

Buber, Martin. I and Thou. Translated by Walter Kaufmann. New York:
Scribner, 1970.

Calvin, John. Institutio Christianae Religionis. 1559.
Descartes, René. Meditationes de prima philosophia. 1641.

Dreyfus, Hubert L. What Computers Still Can't Do: A Critique of Artificial
Reason. Cambridge, MA: MIT Press, 1992.

Eubanks, Virginia. Automating Inequality. New York: St. Martin’s Press, 2018.
Freud, Sigmund. “Eine Schwierigkeit der Psychoanalyse.” 1917.

Gould, Stephen Jay. The Mismeasure of Man. Rev. ed. New York: W. W.
Norton, 1996.

Habermas, Jurgen. The Future of Human Nature. Cambridge: Polity, 2003.
Heidegger, Martin. Sein und Zeit. 1927.

Irenaeus. Adversus Haereses.

Keynes, John Maynard. “Economic Possibilities for Our Grandchildren.” 1930.

Maimonides. The Guide of the Perplexed. Translated by Shlomo Pines.
Chicago: University of Chicago Press, 1963.

Moltmann, Jirgen. God in Creation. Translated by Margaret Kohl. London:
SCM, 1985.

Moravec, Hans. Mind Children. Cambridge, MA: Harvard University Press,
1988.

Newen, Albert, Leon de Bruin, and Shaun Gallagher, eds. The Oxford
Handbook of 4E Cognition. Oxford: Oxford University Press, 2018.

O’Neil, Cathy. Weapons of Math Destruction. New York: Crown, 2016.

Pannenberg, Wolfhart. Anthropology in Theological Perspective. Philadelphia:
Westminster, 1985.

Pascal, Blaise. Pensées.



Plato. Phaedrus.
Wingren, Gustaf. Luther on Vocation. Philadelphia: Muhlenberg, 1957.

Adamala, Katarzyna P., et al. “Confronting Risks of Mirror Life.” Science 386,
no. 6728 (2024): 1351-1353.

Baker, Darren J., et al. “Clearance of pl6Ilnk4a-Positive Senescent Cells
Delays Ageing—Associated Disorders.” Nature 479 (2011): 232-236.

Hayashi, Katsuhiko, et al. “Offspring from Oocytes Derived from In Vitro
Primordial Germ Cell-like Cells in Mice.” Science 338 (2012): 971-975.

Hayflick, Leonard, and Paul S. Moorhead. “The Serial Cultivation of Human
Diploid Cell Strains.” Experimental Cell Research 25, no. 3 (1961): 585—
621.

Horvath, Steve. “DNA Methylation Age of Human Tissues and Cell Types.”
Genome Biology 14, no. 10 (2013): R115.

Hutchison, Clyde A., 1II, et al. “Design and Synthesis of a Minimal Bacterial
Genome.” Science 351 (2016): aad6253.

Jinek, Martin, et al. “A Programmable Dual-RNA-Guided DNA Endonuclease
in Adaptive Bacterial Immunity.” Science 337 (2012): 816-821.

Jumper, John, et al. “Highly Accurate Protein Structure Prediction with
AlphaFold.” Nature 596 (2021): 583-589.

Justice, Jamie N., et al. “Senolytics in Idiopathic Pulmonary Fibrosis.”
EBioMedicine 40 (2019): 554-563.

Kagan, Brett J., et al. “In Vitro Neurons Learn and Exhibit Sentience When
Embodied in a Simulated Game-World.” Neuron 110, no. 23 (2022):
3952-3969.

Kaplan, Jared, et al. “Scaling Laws for Neural Language Models.”
arXiv:2001.08361 (2020).

Lu, Yuancheng, et al. “Reprogramming to Recover Youthful Epigenetic
Information and Restore Vision.” Nature 588 (2020): 124-129.

Niu, Dong, et al. “Inactivation of Genes in Pig Cells Using CRISPR-Cas9.”
Science 357 (2017): 1303-1307.

Ocampo, Alejandro, et al. “In Vivo Amelioration of Age—Associated Hallmarks
by Partial Reprogramming.” Cell 167, no. 7 (2016): 1719-1733.

Oldak, Bernardo, et al. “Complete Human Day 14 Post-implantation Embryo
Models from Naive ES Cells.” Nature 622 (2023): 562-573.

Partridge, Emily A., et al. “An Extra-Uterine System to Physiologically
Support the Extreme Premature Lamb.” Nature Communications 8 (2017):
15112.

Sato, Toshiro, et al. “Single Lgr5 Stem Cells Build Crypt—-Villus Structures In
Vitro.” Nature 459 (2009): 262-265.



Schaeffer, Rylan, Brando Miranda, and Sanmi Koyejo. “Are Emergent Abilities
of Large Language Models a Mirage?” NeurIPS (2023).

Smirnova, Lena, et al. “Organoid Intelligence (OI): The New Frontier in
Biocomputing.” Frontiers in Science 1 (2023): 1017235.

Takahashi, Kazutoshi, and Shinya Yamanaka. “Induction of Pluripotent Stem
Cells from Mouse Embryonic and Adult Fibroblast Cultures.” Cell 126, no.
4 (2006): 663-676.

Trujillo, Cleber A., et al. “Complex Oscillatory Waves Emerging from Cortical
Organoids.” Cell Stem Cell 25, no. 4 (2019): 558-569.

Vaswani, Ashish, et al. “Attention Is All You Need.” NeurIPS (2017).

Wei, Jason, et al. “Emergent Abilities of Large Language Models.” TMLR
(2022).

Willett, Francis R., et al. “A High-Performance Speech Neuroprosthesis.”
Nature 620 (2023): 1031-1036.

Xue, Weiweli, et al. “Effective Cryopreservation of Human Brain Tissue and
Neural Organoids.” Cell Reports Methods 4, no. 5 (2024).

Zhu, Yi, et al. “The Achilles’ Heel of Senescent Cells: From Transcriptome to
Senolytic Drugs.” Aging Cell 14, no. 4 (2015): 644-658.

Ackoff, Russell L. “From Data to Wisdom.” Journal of Applied Systems
Analysis 16 (1989): 3-9.

Barth, Karl. Church Dogmatics III/2. Translated by H. Knight et al. Edinburgh:
T&T Clark, 1960.

Block, Ned. “On a Confusion about a Function of Consciousness.” Behavioral
and Brain Sciences 18, no. 2 (1995): 227-247.

Burleigh, Michael. Death and Deliverance: Euthanasia in Germany, 1900-1945.
Cambridge: Cambridge University Press, 1994.

Butlin, Patrick, Robert Long, Eric Elmoznino, Yoshua Bengio, Jonathan Birch,
et al. “Consciousness in Artificial Intelligence: Insights from the Science
of Consciousness.” arXiv:2308.08708 (2023).

Chalmers, David J. “Facing Up to the Problem of Consciousness.” Journal of
Consciousness Studies 2, no. 3 (1995): 200-219.

Clark, Andy, and David J. Chalmers. “The Extended Mind.” Analysis 58, no. 1
(1998): 7-19.

Dennett, Daniel C. The Intentional Stance. Cambridge, MA: MIT Press, 1987.
Eliot, T. S. Choruses from “The Rock.” 1934.

Frické, Martin. “The Knowledge Pyramid: A Critique of the DIKW Hierarchy.”
Journal of Information Science 35, no. 2 (2009): 131-142.

Good, 1. J. “Speculations Concerning the First Ultraintelligent Machine.”
Advances in Computers 6 (1965): 31-88.

179



Harari, Yuval Noah. Homo Deus: A Brief History of Tomorrow. London:
Harvill Secker, 2016.

Herzfeld, Noreen L. In Our Image: Artificial Intelligence and the Human Spirit.
Minneapolis: Fortress Press, 2002.

Heschel, Abraham Joshua. The Sabbath: Its Meaning for Modern Man. New
York: Farrar, Straus and Young, 1951.

Heschel, Abraham Joshua. God in Search of Man: A Philosophy of Judaism.
New York: Farrar, Straus and Cudahy, 1955.

Hoekema, Anthony A. Created in God’s Image. Grand Rapids: Eerdmans, 1986.

Holzer, Elie, with Orit Kent. A Philosophy of Havruta. Boston: Academic
Studies Press, 2013.

Idel, Moshe. Golem: Jewish Magical and Mystical Traditions on the Artificial
Anthropoid. Albany: SUNY Press, 1990.

Kennedy, Brian K., et al. “Geroscience: Linking Aging to Chronic Disease.”
Cell 159, no. 4 (2014): 709-713.

Kilner, John F. Dignity and Destiny: Humanity in the Image of God. Grand
Rapids: Eerdmans, 2015.

Koehler, Ludwig, and Walter Baumgartner. The Hebrew and Aramaic Lexicon
of the Old Testament.

Kurzweil, Ray. The Singularity Is Nearer: When We Merge with Al. New York:
Viking, 2024.

Levinas, Emmanuel. Totality and Infinity. Translated by Alphonso Lingis.
Pittsburgh: Duquesne University Press, 1969.

Locke, John. An Essay Concerning Human Understanding. 1690.

Long, A. A., and D. N. Sedley. The Hellenistic Philosophers. Vol. 1. Cambridge:
Cambridge University Press, 1987.

Lopez-0Otin, Carlos, et al. “The Hallmarks of Aging.” Cell 153, no. 6 (2013):
1194-1217.

Maclntyre, Alasdair. After Virtue: A Study in Moral Theory. 3rd ed. Notre
Dame: University of Notre Dame Press, 2007.

Merleau—-Ponty, Maurice. Phenomenology of Perception. Translated by
Donald A. Landes. London: Routledge, 2012.

Middleton, J. Richard. The Liberating Image: The Imago Dei in Genesis 1.
Grand Rapids: Brazos Press, 2005.

Mishnah Sanhedrin 4:5; Pirkei Avot 3:14; Genesis Rabbah 9:7.

Nagel, Thomas. “What Is It Like to Be a Bat?” The Philosophical Review 83,
no. 4 (1974): 435-450.

OECD. Digital Economy Outlook and Related Education Reports. Paris: OECD,
2025-2026.

180



Polanyi, Michael. The Tacit Dimension. Chicago: University of Chicago Press,
1966.

Sandel, Michael J. The Case against Perfection. Cambridge, MA: Harvard
University Press, 2007.

Searle, John R. “Minds, Brains, and Programs.” Behavioral and Brain Sciences
3, no. 3 (1980): 417-457.

Singer, Peter. Practical Ethics. 3rd ed. Cambridge: Cambridge University
Press, 2011.

Smith, James K. A. Desiring the Kingdom: Worship, Worldview, and Cultural
Formation. Grand Rapids: Baker Academic, 2009.

Stanford Institute for Human-Centered Artificial Intelligence (HAI). The Al
Index Report. Stanford, CA: Stanford HAI, 2026.

Taylor, Charles. Sources of the Self: The Making of the Modern Identity.
Cambridge, MA: Harvard University Press, 1989.

Turing, Alan M. “Computing Machinery and Intelligence.” Mind 59, no. 236
(1950): 433-460.

von Rad, Gerhard. Genesis: A Commentary. Rev. ed. Philadelphia:
Westminster, 1972.

Westermann, Claus. Genesis 1-11: A Commentary. Translated by John J.
Scullion. Minneapolis: Augsburg, 1984.

Wolff, Hans Walter. Anthropology of the Old Testament. Translated by
Margaret Kohl. Philadelphia: Fortress, 1974.

World Bank. Digital Progress and Trends Report. Washington, DC: World
Bank, 2025.

Wright, N. T. The Resurrection of the Son of God. Minneapolis: Fortress, 2003.

Zizioulas, John D. Being as Communion. Crestwood, NY: St Vladimir's
Seminary Press, 1985.

PR Y0 #3 Ju— SCS

1B, (o] A4l Mk, L E2p,

AED. TAFES DA AZE AA ADT AAL) AR, | 22U
AERD. AL S FRS A ALAE R T, 220,

AED, TG} mE Abel, Q17ke] Ape], L Al AlE = 8 2FUR,

181



