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IO OXAE2Z IR, AR TR SIS RN T (%
HAEELREBBEIR), TiH SRR .

AR E A EE AL T BT RIS, BB RRA IR B AR
HORHi, IXARTCALR N 7L E A T, (HIE NN, B a6l 5
e e SR NIRRT, 152 B R E R K RSN E BRI IR (FL.2a FTEIL.2D) .
THERE AW, IR BRERE SR AL A REPERY?

(a) (b)

2: EEEZNEARR (NASA) AFFHIKEIBF, /£: NASAR026, : Techeblog
2

HISHAN Y A2 EL2Y, H A EL2dE ok 2L T 2 i L 20 5 A A TR
BFIEBRRIGEN T XA T VB Y220 I MR TR A R, B,
L A R 2 B A T S R LR, XN BRI S R IR, $EA A

B
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2 37 IR AIEHRRRY, WNRIH SRR S Al RESE ST —RI1T 3, aHER 4NN
&R AE B 730, ABAMERARAZ 1o FTPAEmfsE2 mEAFPIARS, MEMFX
AR, 2DARATEL,

A8, MBATTX M ANERIIEL H & 2 7 R] A
H *’P%éﬁﬂ‘]ﬁ?%ﬁ%%ﬂﬁ_&céﬁ’iéﬂﬂ? 53 %J—fﬁ_\ B-EHE ﬂ;ﬂéﬁ
MEEREEA T L & — N RANE
}%fz%gﬁﬂﬁﬁ#/l\lﬂﬂ1ﬁ, ﬁ?lﬁfﬁﬁ"]ﬁﬁiﬁ, #
ANTEREREYR (ELY. FEEERINE
— NI RGHFREENE, . B 1.3: AR WA PAA

— DRGUE AR R X A oA A
B (entropy) XMMRERZHARE =1 (E£H%k),

AGURGLEE (PElt) MR, ERFER

Fi BT 1865 FFAR IR RI1E (W

HI— 3, Wz WL L R R, ) TR, ZJEBURILE T 1870 FEMt7StTT
N (WRPEFR— 030 WERH T — DM HABIRESRE LEWTR SR St )
FRIHE X HEJER, 1949 FHEREH 7 — DT HBMERAE BRRE X, XL
MESEATLUE BRI A, XEBANTATFERAE 2 HR AR — N RGRERE/ A
e R E, MRS, HRERRIIEEF.

KBS, EBEBRERNPRZIUEIIE TH), XAHAAZRRIESHZE R
GIARFHIRM, KIFATTA] DRE Z R EIE AT, MR E BRErLEE R T £,
REHRGH R T ERERERIRE, 1ENERBNIAA SIS E R, MM HHE S
SRR (BSTR), T M ELRRERIRSHRE S (REZIEE) .

LEFRATIET 21 X o A i 5 P I
| Rl b BEARN AT DAZY ] —
AKRGHIRELRE, ARG
SR IR E— MR R GH 7
BERNE, XD RS
AF. BTN ZIERGHFE

L ¥ L N IR s, RAERE A
B 14 IR EEEER 0D B8, WTIE R e R, AT,
(BBC Earth 2026). RERTRATRNAT D& X (R

AF, WA ERSFEMFAEER
LEEARFIR, LOREE (ELd)., CrRHAERBERRIE AR, 1RRE
PRI — DT E RN, REER N2, PR NEEERREE Y, ol
RIREFMIN BATIE AT DS HH ARG SER N T, eanid A B E AR, (B
RRURIR (FFREE 7o), HErRAa, ATl MM —PERX D EmSYR
HURBTR B R TANE.
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BRABF RS, 1944 45 /R iR BE e
(1933 B TURIFSAZ(S ) FITHEEI 77 IRA T IS
Befl]—MEEES (RIS, CERRHL)). wER _~"
X EFAERSIR, R AN AT LA, PR N
S B A4 i, LGRSl i m—
2 YIRAGHERMNRS2E T, BB ' FRITE”
A R SRS (= BORAUREL) A B
K Mitkdn, BOMERYIE S KBRS 2 Eéﬁﬁﬁﬁiﬁﬁﬁﬁﬁ?ﬁﬁ
s, (A4 AIRIEIE B B Mk TUBIIEA A (8 + BHRD KX
VKA OIS D), BRkELs, 2 PBREm CEEE.

ARZE an R AN AR — s W B TS HEI2

R, B, AanlZ R 8 bR s R, 2 E R B B 2RERIRS Cufig s
EUEEE R B RGN . XMEREH LSRN RINE: BYREE (10
Mk ZREL R ; TS REREZIZE R = RHEY) GERGXIE AT REA mUBL),
MUENZ, BATHHEA SRR RS, BESIRX N EREREIMEZE ek
NERY, ROy BRI A RUA R R SS, RS AENRIA ey 1 A 17 B2 B
EHHEI HE R F ENE R R, RUARSSEBONERIREE S, AL, HRIE XA Z
BENE (MAED, MR ETRENERELAATIIIE R, S, 78 e et
RN RS, THERZH AR, B DR B A TR e R R AT RE OX T2
R H R FFYIHERHIERN22) o

FEE SR AN Ay BUEE Y &, B, VIR B 2ARAE, mAEamAIRME
RIEFRAIRI 22 B, X A, (EVBERRN— M EEERERE -1
BN (R ERILSEREAH) &, mEFNRIEAE SRR — MR
(B HIIRES, B — IR B AN MEE,

“ERATEMER, AT IRy, B

HAARRHER B, B, TREL, RIS, EirRg mAmNIEWRESIZ), MK, %
FP, 4ERRSGL. WEREE (HEam) NE2ERK, BRESIN, XNEHHMAER,
S ib e, BEARAMRIABTE TR, (EXE AR Rl RS 2 AR B
K, N EFOZEN, fEmmEAER RN RGN, s B AR B P2 A
BRI, ZEPABERE 2| L6+ F EANRE U IX A A,

1970 FR UG, iR ERTUE (AR SR A RT 7. M
SRR BN R AE a EARIRHE, NHBIXAS, BB R — M
BRRHE, AR, BEREREE, E-RIEEEES TR, EXMIES

LTSRN IR R BT AR A SCHER RN 7715, S BT ESMBERERNER (B, &
KT, BXHE, (BTENNRELR), Rlnkgms, Ok, 1FE, ~AHEREe), HrhRt,

2022 £, H,
XA RGESE T (—RAN) B “BRA T REOQHIRE, FREHEIHEROEHE, 7 iFa),
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P HSIRERARNERRE (R, BEERESARISAURAAM FEX A £
DXl MR EEAFPIERERIT N, a2 HHARYE, FoVESIEN 7GRN
FRE R R T HI AR Z L, £ BRIEFNERES T, NENINGERZ R
MZBEEIR, THENMIMERIZGINTEE TR, X2MEE GREER) RN Hik
PR, ERXEREPEMmYERE MR (BRERERERAZRMN) (HEIEN A5
IR,

WA, FATE
WFF 357 5 9 25 14 2
(EML6) . Hsas S
BHEEZ, HRfk%
BAE W2t 44 2 Tk
WRT, WGEE

EIVASEZ S R PN S E2

el ol 1, xRN

B.1.1.529 4 'fggl%jjgﬁ E@*%?Eo Eﬁ

| B IR 18 15 22 53 R S B

1.6: FR BT (Naturd2022). Bl R AR

AR A AR B A B R,
MR BT AR NRHE, FTAB R SR A —i, 2 BREEICREE 1T8H, Ak
AR, AiEIEE, XEETYHESRAARATR, RIFHERLREREA
R RIEARHERNES, L RfEH R R ERIEN RS, EIAHEIEH R
o —otie, B, MRS EORER A A,

RIFME AN REEXHHEHLHRANNMERE, 2 1MF. FHAMHHIJE (1546-1601)
EFTERE, RXFR, HGERLHESAR I, DO KA 25504 i 22 7,
ERRf 17 &t NIRRIE (https://zh.wikipedia.org/zh-cn/%E7%AC%ACKESYBOY
B7%C2%B7%E5%B8%83%E6%8BY%89%ES%SE%S4) o

“BWIRLEIAEEER, HENHRE—MNS —MHE. FRERERITTIR
GFHRSCER — 2, T HIREERSCE R —— N . BUEATTR ZH2 — M RIR, M
—MMHLRORTER AR, ORMEEE N RER, ~

fHI B R T REM RAYMEREER, HIERTEUE AREEE, MAX LT DU
RAEHARITI (5 BARFE), BARRYyEHES THAE, EXERBIENEEMEE
T E# (1571-1630) ZRMEHIBY T2 A R iR, THE M EREERH R T34
B, JERBIRNTT BIZEh = A=A, BA PRI CiR R IX =
NER, AT SRS EBAIMNREIR PR T BATATREIR2RKEELEL L/
FEREAE 7o BATHTE=REEERER, WA DIRIEIG AR 5 R T — i
T ERNEEHE, WREREBIRZI =M EERAME, XDTEESERINAL —EE
fiEy, X EEREAETE R TEATREI T B AFRATTAT DA 2 RHIT R
RRIFHEAMR RIE R TFESR T 0 (1642-1727) sEWiRK, BAFEURIL T


https://zh.wikipedia.org/zh-cn/%E7%AC%AC%E8%B0%B7%C2%B7%E5%B8%83%E6%8B%89%E5%8E%84
https://zh.wikipedia.org/zh-cn/%E7%AC%AC%E8%B0%B7%C2%B7%E5%B8%83%E6%8B%89%E5%8E%84
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(a) fAhiE (b) &) (c) 4

1.7: BRG] MaHERT Rizsh KEGRZ S 8 T Rizah = KEf, Bl
Wi 51 /1E# (Public Domain),

FASUER. M= e, BT IRAMA ISR ERESS I HREH E
REREEEMN, 2, FrARRHEEIIAX MR (LD SRR,

XHEAMEIREE D= ME” (WeR WE” RVTEIRZ SRSz i
) 2 2R TERRIE (novelty) ? BATAR, Fibsg, ERHIN RS S 400
FIWFRAIET R BHIIARIETEH B SRR — 8 E R, smiiX 2 T
HIER, ", MERZ AR, ISR MR NE HEH RN, &
M= BEWEEX MR AR AT, BATERN PR 4 — M IREER, SE P EEh
HIRH ] AR BT R GXB MR, HE R 224 R B ARy TRl A~ 1852, &
M= EABEEX D TR, SRR LI, NHRZAIIREIR LA, A ik—4
TEE PN P THIY

AR

AR {5 S amE o (], 2) HURE 216 (R, ) = FEHIHRE
(£MRBIARR)

1.8: (5024 (RIS IRRFARTIAAD . Hrb it RE B RRISFIEE 2 A anRIA L, (%8
H“1E)

HIOX R FNARR A T B 2 MG, B TAERE TR0, EOvH TAEmB
R, fRSEEN FRA (FrLARRED), BIERY) T U2 G ELghr—4
RASEER], FLERN] EaziD BAERIARLE, ihgsm, b AJREL AU E
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IRE SRR, MR EAET IR, EOVXIENBTREL, HEREIHTERRET R
BATARII R RS AR (ELSRAIAME) . FBIFRERIRR R R — A,
BRI REMEIRIA R (R248 7 2RI AN BANER) . W7 TIE, fihiese, ~
EAFRUBLR Y, TATEE MOz, e ANSERTIARIR TSR 7 H 2y m ik,
TR IARNERZ AT IRARELRIRTE 2B, RJe45E H ORI TIEM — M E G 1 RIE
ICHEIXARELRYIB LGt —eais, AR S RUEHEY RAERIIAH, XA 2 GRATHIR
SDRFSIRL RS

DOTE B, AR T — MR RBIE G T ERiss), X21T
HORPEHEIEER, AN RBERE AN R TEMEAREM 4, ERSIERFELL
(LRI Z T, MATISREIRE TR SR . S5 MATHLE AR K B 4
HATBizsh =, XMATH T —PKRE (ERBRARERID ELARTE CELRRER R
e (NFHMTRIZIIHTAAD £Mg—, EERAENE NIRRT, HRIRHY
TERRY R T EAHTAA, XA R EHIERIBIHT,

AN 7. FHIARRSAFER 1 210, KIMTADUEBATAZEL 10 £~
BT, REL T, TREWT AR, EREI T —RmRERRTER AR R T A
BgyaE (1 B R). MBTAREAZTIA T 0 FISBEEL, [RAAE I 7 — R
EREBIEIL N ARRY R T BATEELHEE, msRbRIAeE NI T HEE (/] DI AR
MDBEENED, BRAR AR, RS2 (A, v2) TRAEBHAIISET ARiT
M TERTREL, BIFEERFATEE (real number) AIMESA fRR TN, 5L
BRI S A ER, (H5ER AT ANSOLM THERRLL, SASSEMESATHNE(E S
AER, EIEIRERE T FAREREOTENE X (HEE X EA novelty)
T, TAET BB S A AT PR B35 2 H g R — 2K m) il

Zr LRE, BATA] DR BIEa it ie A R, ASRRIAAL, B0, 5%, #F
@Iy, ARERRBIAME R RER, eMtanEEZR DYy, X2 amREEA N
FHIE,

X PR RATEEE — IR, i%ii%ﬁiiiﬁ@%iﬂﬁéﬁ"] H Al AT &
SRR, BERGREIRMER] DU ZIFIE AL RAG RIX DA an i AR B RHIE R B
FE, WIANARXDLTIEAHE, EFRZ Yes, BIFEE 8781 NRIREfEsRE T 1€ ERE
B CEEMEE), 55— oR8 TAeErE (B2, @885, XESRaimisHn s
N, HEEdsF aihsh), nlPUsE > 5 B HigsEsei,

LEFN Rk T B LM HICEATE— T, EINEm/AENEEERRE
BUWMAE T, XTHE (&) MAMASNEZEE, CEERMEYERERE
B, FASMA N TREENIHI T, AlphpGo i DeepMind JF % HIFIBLA T 568, ©7E
2016 AN T L NSRS R ACKRTFNTE (25, $7E AETERFNEmBREiE T,
ERESL 2R M K4 1 AlphaFold) . 2016 4F 1 H 7 H AlphaGo W &2 N RTE
Nature & 7 —% X% (Master the game of Go with deep neural networks and
tree search) MAEMOFAR (Silver et al., 2016), IEBRMNTEBEIIME (FEX%k
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S, HCEFEEEB ChatGPT 124, Hrh NRIZETMNER K H#E A,

“BIfH— BB N RN TR REEL SN HEImR R APk, FoYEBREBERR#
KRR, PSSR BRITE AT PRI, TRATHE A 4 —Rh 2R T AL AR
Jitk, M “UrEMZ” KIFEEERE, FHEH <RSI RIEFGER, XERE M
Mg — MR T RO TN, 458 T ML E A TR I S DAY
M BN FEAEATRY RS, FEAHEATRIEIERIEOS, XL MZE N HAALA]
DUREIY AR e S R RIS RHE R FHIKE, X R IEE SELR T ETRE
HEXFE, BATETIN T T EREE, KR RIS O E M2 SRS (2525
BIE—, WX RETD, FAIRIREET AlphaGo 16X H AR EHAR AR & FhBUS
1 99.8% HIMER, FFLL5 b 0 BYMRGTEHIR 7 AKERNERUE S, X258 B —IRE
RN RS B LRGBS, X — it E SO B DI T A
A RESKI, 7

“The game of Go has long been viewed as the most challenging of classic
games for artificial intelligence owing to its enormous search space and the dif-
ficulty of evaluating board positions and moves. Here we introduce a new ap-
proach to computer Go that uses ‘value networks’ to evaluate board positions
and ‘policy networks’to select moves. These deep neural networks are trained by
a novel combination of supervised learning from human expert games, and rein-
forcement learning from games of self-play. Without any lookahead search, the
neural networks play Go at the level of state-of-the-art Monte Carlo tree search
programs that simulate thousands of random games of self-play. We also intro-
duce a new search algorithm that combines Monte Carlo simulation with value
and policy networks. Using this search algorithm, our program AlphaGo achieved
a 99.8% winning rate against other Go programs, and defeated the human Euro-
pean Go champion by 5 games to 0. This is the first time that a computer program
has defeated a human professional player in the full-sized game of Go, a feat pre-
viously thought to be at least a decade away.” (FEXZJFZ)

B A DUA e K s BN RER — N blas S (RS MsResES)
H— MR B RIS, BRI SO R R R i — 18, Bt IRATTAT BLE
th, AlphaGo fEZRHORHIE S SIME HiEHE, MRIKRE IR ERIE, R
F (Master the game of Go with machine learning and random search) K58
X—r, BEEK DeepMind N KREIREIH CHBRIEAIAR, LA MATRERZMITSE
Rk, BR AlphaGo BASL, 55— N ANHIBIBIF2AERR AL KipligsT Stable
Diffusion FYZERER AL, R R R THLE82E STMBENLERER, XU H IR,

M E B R A e A E RN RHE, AR R R AT ER SR AT
HIX, BUEBRFERREARTSRE “B il M “Pfl, » EERU, KTRIERENYEM
EEEZER WS, BRSSP T 22008 B 2K (RN
SREHPER T, XPREHZEERANEINIR) .
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1.9: FUKHIRE R RIE L (Kyoto University 2010).

T~ MREFCR H B2 XBIRIT, SHRHIEEE KRS R R IRIE S e (38
—RAVZME MR, (XTI TR BRI . X MFFRIA IRIE R LY
—ERIERBEPEIARWTH R RN, NIRUEIX MEE AT RIS (B i
i HEGER, PEZEE—R) . XDEIRM 1954 AR —EMBIPITE, 2011 FR T
—RWILX, 50 ZEA K —RICXHBEBRE R, FA—BERARKIREREZNE, F
st B 2011 FEAARRIE SR R TR T4 T 50 4 1300 X (FH24 T AHY 32500 4F)
RGBSR IROR I R BN IXFERIEE SR A TR AR, ERIRIEZ
FRVFHATIAR SRR, AREgneth, IXZRINEIARME B BT 7R SUR AT DA & Ry /Y
L, "IEE, MBERRE—F, fRZBAHERERIIREHEAEEREENSR, B
A F A RRTEEANZNER IR R (R —f], SURFREHTRIRHIMETE N 2 S48
%, BAERKERRE G DT — AN M IR E T — MRS 12
FIHHIIRERE, IRDZIME 7Y, AR AR, IEBAHIGR) o S0 AR
WESCI AT B RERAE TP E, B/ BEIERHON SUBEARRT 32 S E, 2R
BRI,

r ok

JIAh=m|

FEIX—EHEAER TARNEZNR, HPRPOIEZER, — N RIARGREL
BENR, RPOREISAHERTYRSEMmIXAIN, B, PIRRFGEHRES B R
AW, AR A ] B SRR, P Te] AR AR < B RE T, mid
BRIk (BRERMRPRAZMRSEOLr, RPMUEHER . ABERX —BRIE
ik, EEAEE, VY, ASE, R, IANIRAR N T RE S GUSRHIBof T 5
FRFEATIRARN . [N, Z5ERTASE R, NHEON, TAOTRIRIT ISR,
FARKEZIE, BARWAERF, NFEIRHD, o0, NLERE, ARAEmEEE, &
AXEARYS, BATAT LG — 2 8% BRI, DA E R A ani&sl, A PARAESIRI B |
TR ERAIML R, 1% FREYNE, HIERRE A YL E B R B BRI AR ELD,
FIAEE PREAREENINE, AR FERFEAA 20, (SRS AN
RN R,

32025 4 3 H 28 HER T RN 4 B H SR FOE R R DURBES T HURMA R IEAR BUZ AT R,
KBRS DI, XAEMIEFRABRAER, 28 A HAERA R T B %,
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I AfEELEamfAE (MRS HAE ROtk EREE), MR
BREVARIRES) (FRATTEEA AERRT OAAIH SR, (HAREINAIZE IS, A B iRy a]
BE (HIHAEN R AR AT SRR e, 2 RETE XML R RIIRER) . 1H
TR B HERER] IANZ B COUER (IERRE), FrbMBEERIR, SAnEEBE
THE TR,
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PB4, HER, Azdn, AFSRIA
L= HIIAR

L\l

AR 2?7 E—BEBANRBIH AR E CEE, B, a2 Fe? KT
HIRI LR TSR M 2 B2 o BUE, T HANE (MR, IERIMAREER
AR ERIANE, EEE, SR PRINMERIEERIBAIAR, BREARANE
EESZHKE, HXRZIENTERIAR, SEFER—FIAR, ERAr—
FREE, SEIErTREH AN, - ARERATR AT DSR2 B SRR A

B, WAEMBEMNMT (BIFH) AR, AENTEHGEE SR, *f
SF R4 AR Star Trek (ERRERD) MRS, XN RFIPHARIE A
AR AR, 2021 10 A 13 H, WL LERERHHOTH K William
Shatner DA 90 &Y= &I T KM KBIMNR I HZ 2iR(E], SR 2 KRR =S
(IBUR (https://en.wikipedia.org/wiki/Blue_Origin NS-18)., LEFRA15(Hfthif7 8
[ Kirk A4S “Risk is our business.” SRFRIE N IR T 5 (1978 20T,

FEEZONNIMS (A BaelE M B 87 £ ALE R HiX— KA RE
WREE GRREF P ABEMTERBPHIRE ) o XA REBZER SR A RR
ARG, BV A B W R KT U262 e el B 2R AF 1 A XA
AR BRI IR R, A AR BB AR EN, RANR BT
RAFITHRFRINImI2E), HERMNZHE SRS ERMY, MmBAARER
EMONENRRD BRI, MRERRZEEAMERMEMEERL T, BFER
BIRZ1EFZAM (https://www.christiantoday.co.jp/articles/33252/20240203/
world-mission-report-february-3.htm), ﬁﬁﬁﬁ%ﬂﬁ@ﬁ”?@*ﬁq:@ﬁ*U%,Eﬁiﬂmo =
B2 RHHE B BRI RIIE, RTRAHIEERM VG THE B ENIE S

T B ERERIEARESE L ERBER, B R TR, B EEIA N Z AT

W#, 2 UWhttps://zh.wikipedia.org/zh-cn/%E7%88%B1%ES%IB%AOLESYI6%AF,ES%IDY,ACLET SIAYS4Y.
E5Y%AE%97%E6%95%99%ESY%AT%82,

15


https://en.wikipedia.org/wiki/Blue_Origin_NS-18
https://www.christiantoday.co.jp/articles/33252/20240203/world-mission-report-february-3.htm
https://www.christiantoday.co.jp/articles/33252/20240203/world-mission-report-february-3.htm
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22,

FEES TR BN, FHRL) 138 (CERTRAE, AR Athiks, Wb
WIRE XARZIRHEARFIE D K 13824 HT, A—DRRR B, FHix
FREAE T, ZJaT i —EENZK. MEXAE DM REEBIUEE AN RER,
AR TR Z AT R A, EIXJE H AiE— ] DU 23 Ta] BA
BRI ERAMEIEENIR (BT HIKIIR) . 138 X DN RIgLE AT
KPR EEHEIEANERE () FHEGRIRT, RIS R S BB E 21
CHSTRI T 52 )

IWRFHEXEELEMENEENSE, Rl kT4 a2 anmitd: fxMaE, fk
AIEH MR T HE AR, RTAmEERNRE AR ERER (BG5S,
WaSIX K RIEA T Handi— D F B YAz an it AE 1L — N FEiE 71 2L an i A
A, ARRELGH, RAPHTEELREE T, AEZET 7 2FERREESER,
H AT R A RE R M PUE AR ansk, XIS B BTRFAR R, et
A A SR QAT e B W B BB AR B AN, X — R BRI R 1 e a2
s HARTFAERNERT (AT ABRMTERAADRIRIEF BY) o IXFIHER/REY “BEBERAE” 1Y
AR RE T, AU THMEENEY (HRICRARIED) FERHe, e G R
BRIIX M RHEA L IR AN R EIH AR S B,

B2, BT SR SRR, B2 RO A RIRIER, &
BUAIBE, FRATERAT OB LA, DNA SHENRE UL R —Se s, GFEtRE
WAL 40 ZERVEIAEME, BRBIL CURELIE), HIRAREEHE, Bt
FEHEREYE, FNABUNERRAERIED, BT R i A
L HS ERATAT U “f B 16 i 2 i, mIa e a e
s (DNA %),

TN, BRI AL RME AR (21, TR (eI K
B SRR, BT AR KR — 05 RUTE A AR A7 B, LRI
KBTI AR B, BAIESWIRIRAS (TRET T2 1B RIREIS
RBCRERRHRTI R AT, ELRRBERR, EBES20 6 T /740 A AL S
BATFT, MHEL) 2 E RTINS KINER = K T, bt Al 7
EIPERPARIE S, NSTFAA T ATHUBRAI D, R SR B R A S RN s
TEAUARISETBAE, (0l R BRI R — S (E, AR, 4
RELOUR, JHOCE BRI (BT M6, JFRER TS, TRBE.
SRR E G R EEHAET (KT ARRRGnsEimt—, HRREny
TP O ORI TSP GRRRCRIEES (AJSTsh) BBk M fiction, g%
UE, BURIEZIR).

FIRER BRI A S R BB — e, BIONEES TRV B %, X IR R
IR (R, RIS RRIERE, R G A S 2R, MFTEEIRL,

2 AR AR A A ) HHE AR AU AN I HH R 9
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BREIR, ER, PSGEEZRAEE LB S E, XIS RH
Pk (5 A AR AR 2 HI DN AR B B EERE/D,  stGd A a4
AR, beani Tk an SBORE RN N AR JEIR (FRAMEH E RSSO
FRIRER 7)), PANASEE MG ERNBIGLETT 2Bk IL, MIRHIE R R amNE B AR
FVERSEIRiA] OEE S, SHATDWLEZ S N R AL FEay 248 NKRE M TR KR
FERYE— M IR AR RO HLER 7 ST 45 B 25 SR IE MORERE 4 kBRI B A AT RE &R AL
m, XEHEWREFIE IRHE) . BRI DHENARRI AR SR R E NG —,
B SokilE, BANANMSARE (GHTtHSEEREZRL) . BRI
T R IEIX AT

2.1: Cosmic Calendar (Efbrazil 2026),

H T EAGAR T 138 {ZAE M IR, AR S B D 5 S L — R
pikgr (ERA), 1EXMEFE, FHEELE 1A 1H0 505 08, MIERE
12 A 31 A 24 &, A EEEESAMECAIXAN A, K5 5] DB R AT 5
FEZIR TR, EEBEXA P RS EERES ERE 12 A 29 AHM
Yy, dEFE T —RAIE 30 ERbK4 7, (HEERESEY, FRHARNTH, WHERESS
FERIERLA 4 NN, 1S RE R REAFESI AT ARIES £ — R IR,

TEN— g, Bk, Azan, AEMIAEHZHIELS, BE TR ARy
IR AR, ROV KR SRRS 1o IE A EES, TR AR RS2
KONE BRI HET R, NP MU B A BN ARV E I, RS RAE,
TR X IS AR B — 80 R, — 2 HOTHE, ARZJERINARRER
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o M1 (FE3Z, 7 53%H): The Known Universe by AMNH https://www.youtube.
com/watch?v=17jymDnOW6U

« A 2 (H3X, 2020 4 4 Hh, 65 70%) : #iEkZz L CTAan DRt L e
https://www.youtube.com/watch?v=-mKubdIns4c

o M4 2 (Jix, April 2020): https://www.youtube.com/watch?v=SkeNMoD1HUU

todo: A BRERIE — MR SRR HMIRRT, IEIRECRIEE


https://www.youtube.com/watch?v=17jymDn0W6U
https://www.youtube.com/watch?v=17jymDn0W6U
https://www.youtube.com/watch?v=-mKu5dIns4c
https://www.youtube.com/watch?v=SkeNMoDlHUU
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AEHMEZFRES (GIEEmAR) RHE X MHEEM 1940 FAREE ISR
THE, AT 58 e AR S A SRR B BT T =S

3.1 BEEEEMNEMTIELEE

ARt a? E—ERNBE TR FHMEMEANN, AE 7 BAREHERZX
HEFSENGFEEMEMRERENRESA T —ERIAR CERBEMIRNRETESS
DEM, ARSI NEAIFEEL . RS MU R 2] 7R S DA e
IMTAMRIE Lo XMRN R REREESITEH), DU BATE AN — T

B TE 15 R A B 1 122 S B ik T AR 15 1933 4EYIE DRI, Hfthon 4
Rl SlET R, 1F (Bt 4) (1944) WaTEERSy, MN—MHEE
() B RS T IR AEHIALEHL, X MRS 1953 4E James Watson 25 A % Bl DNA WHZJE
GEMIE T EEM S (https://en.wikipedia.org/wiki/What Is Life%3F), Watson
e NABBEIHERTS T 1962 4R 938 NURAE B2 e ek,

FHBERZRERE EamRita) BEFE2IERN 17 ERZIN A a5 R
AEAam) B, AP BIR MRS 28 e e am AR OX P UIE A E T E,
ZJEBMZEHERINIL) o X DWIENE N “PBUiR M B AR E T ZE A AR (Fe2)
HAME” BV S, BACSKEEE I 22 8 e iR A am A IRME— 1 E
S (A —T, XHBDNENNE, ZJeRIMTESE ERFIITIR)

AN EE BRI A2 N T IRRBXAER, Bl HIE IS SO B
FERTIARL, RS R~ TR, WEERL EBIRM T WRN =R A,
IWatson 2 MEFWIRER, MEN BAREME S MRS THEAFRES B A4S, AT
FAETEAEVUREENSE, X N RERNERD s SR ERS T PO A EE, 2017 4, 89

ZHMLE T HERN, BB EEE T A PR E e AR s R D, EEMTEEAERIGTT . S
Mhttps://www.sohu.com/a/132988090_114731,
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& 3.1: ¥IR=7 (Solids and Liquids 2026).  {k); SIKIIRGFAE, 2T L
FiRABR, FTLLHEES), T

TRYERF— DMRETR; TR RIIRR R WA P9 & Z A,

PR — DR A LB o H R R GRS A, IX MRS A SCHE
SMRETT ARG EH M. ASGERWIOEHE A2 REUE o, it SR,
BRI TS B R AR RNE AR 24 TIRPAWT R R ZE B0, BsiEiX
RERG— R, AR5 U2 1865 4R 5055 IS TR AN 2 S G = 1R ) B, e
M T BUREEZ2AE 1870 RIS W E X (kIn(W)], Hrb k BBURZEFE, W
RAGHIHMOIRASR, In() BEKRNEE, ©HRZIE ARG ARELLE (5% AR
NEBHE), BEBSRFGEREIL BP0 FEAISA MERTE X, 1949 £
BERANHRIEE R ZRAFHENNE - Y P In(p), Hf P, 2R E8%T i 1
MR, X = EERRABRREFR TGRS B AnE A 72 250 s
08, BNERLESM TR (WJaynes, 1965) {HHARGEE &I,

PIERA IS 5 RS (R) A 7T, AREUEREE N R RS — RSt
ARSI, AR R T = B RRECREEL, 1ERATE M. 5RA IR
M RUNE (L), 10 i T RKEN RS, ZHiNRSHE —MERUKRI K LR —
AR, FF AT DA E COR T {58175 A /KIEAK &, s R gk T ER.2m
R, % — T —HRUKEK, XMNEEARER A 1, X IEARENE IR KA P K
(BRAFFRATTA N TR AT DA RUK ISR IR K)o O T IBRRKFATIFRE 3 M+, —M4%
R, —HERE, A FHRIBSHINMN, BARXIRIRDE, ZH="FIEMT
JKo RUNE B TAENEER TR, FEM 7T MRHERZRAH— M (DAY
LAIEMFKER) o IXIE AT, HUFSelg—meny (UKD, miE—MRARY GRIYL), ik
B B RR AR A,

2Entropy s b 77 B HT QG A HIA],  HEFRE D — D RGEASZ I FERE IR IR A P B ke 2 RS R R
B, MmN EAE 1923 8 B ok E AN R R, BovRE CRURERDD W, 2
Mhttps://zh.wikipedia.org/zh-cn/%E7%86%B5,

SIHEHEINZ — M EER, LLanis 1000 05 XN $02 log(1000) = 3 (1 /5HA 3 1M%F), 10000

I FAXNEUE 1og(10000) = 4, F%, HANEHIE e = 2.71828... WEES, EFH In &R,
AT 10 5, XNRGALKTAE 2025 4 3 A 24 HEWASFINAT—EER K ST !
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UG BN IR,

AWEEA RIS, X TRNZEE ERNEZS S, ZEREHHTE “SHEEERZ
ME—— N ASHHERR, 6 SESE YHEY” (West, 2017, pld, H3E “It
is the only physical theory of universal content which I am convinced will never
be overthrown...”), MAHFATAT LR H 2 RIHHEN G 2258 e #RMEEE BT 1
fth B BRI AERCES ! BRI AT RefRsE, (ERLAZEMIXFE R
2 AR IR, BATTAT DAHERT 5 € R 2258 e A2 MR RS, JIRTRAT]
SRR 58 B B RO I DA E R AR B2 4R 1 . WA — KBTI E R T
(ZRFHNNTREA), A FATE NS SIORERHRN, DA, IR MR 225
TR AR BAZAE,
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HIERBAEA WD SME ST E) . B2, RF8 e S IR A THERA D E R SR
BRES, XPMEBLBHERSE, WEAEANEAERGHE A, i — D E
HIANZ B AR SRINEOR B EL (X AT RER NI I OIS IR E =) . THER
XHETH T xitiE [B2A], Ry BN G558 Ef) AEHiEIR,

77, EWEEE SIS, AamiRERALE, ARdgErEaikra iR
A, MAREEELLHARMAT 758 e BRI WRELERSeK (B, ZETD) 1
B, MR R, BATA] LRI (RS FiEaniflEAE R BURFE: A
ANBCR IR S E A BECKRIES, TEE A NER B 5007 LR REL KR,

ARZE a2 AN B R B YERr B SR A ERTRALKTRIIE? BT IA N2 SR,
RINZI s B SR SRR, X IR PR 2R DR SR B 2R K
A, XN RIEATARTT, BROVEATA] DO Iz kit k Y B smtt, H
EEDAETAASTESIRR R, T2k, TATEEE A R LEmEARK
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AEE, XlEH),

BATE o] IER SR L R A it Sz R AVRHIE, X PMESMNRY), R8T
WUEE TR, FXE, gBEETLE, WFLEsFEhZntt, EREAE
AEHZREN (SIWE BN RRILL), 38 MIZOV IR 3R
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DMA replication

(DMA -= DNA)
DNA Polymerase
DOPDLIDG ONA
-1:_;‘“']?
) 2 RMA replication
reverse - transcription
transcription = (DNA -> RNA) URNA-> RNAL
i 2\’
Rev.Transcriptase RMA.Polymerase  4\"%/ éd_"\l
LI (+) Sense RNA () Sense RNA pf TN T T
L
\ /A
translation RNA Dependent
(RNA -> Protein) RNA Polymerase
Ribosomes

O-0-0-0-0-0-0 Prrotein
3.5: S FAEYIPEHIFHILEEN (Extended Central Dogma 2026),

JUT4E, A Ee—TFHATA] UK B SR B RIE &5 BARIERE I B9 LA R EIEA AR
ot ST i,

WIS AR DA IR, BT
B (RS A T R, BRSO AU ]
. U5 A%, AR % DI DNA [ Watson 25 A
La R PR RO E . 5 TN
B 2| 7 — M H0EN (central dogma) . EAUR T
kT =fASF (DNA, RNA, BEER) 2
P GBI ER, WEBS, W RLEN
& I B RAE R [ R £ %5 RNA 5% DNA
A CHEMRAR (38 2 T DO ELIR I 24 7E BTG
C RRMETAD) . IXATHER H RTRRA R ASAE M I
s R EBEEEA,

WL R TR B TR, B R
S MRS, DR T RATIE T DA R TLE,
MR R BRI AT SR KA, RIS T4

K 4

i & TR T WA R, ARMEN A KBEERIEE,
3.4: HF-KF I (§even Won:l BERNE, BT RBEEGERENELERA, RE

ders of the Ancient World 2026), 15 LI ASNE/SUL/ SIS HRAESR, (B
ERHLRIFREEN. AMRKRHREILNED

FEEREREEEZESR, W,

“We studied human population structure using genotypes at 377 autosomal
microsatellite loci in 1056 individuals from 52 populations. Within-population
differences among individuals account for 93 to 95% of genetic variation; differ-
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& 3.6: A Rgibt (Rt 2026),

ences among major groups constitute only 3 to 5%.” (Rosenberg et al., )
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Global deaths in conflicts since the year 1400

O Each cirele represents one conflict. [ Data from the Conflict Catalog (1400-2000)]

The size represents the absolute number of fatalities (military + civilian fatalities

The position on the y-axis represents the fatality rate® (military + civilian fatalities)
A Military + civilian death rate* for 1400-2000 [Data from Conflict Catalog] — 15 year moving-average
L) Military death rate* for 1946-2013 [Data from the PRIO Instiute]

* All death rates are calculated as the share of fatalities relative to the world population at the time (rate of deaths per 100,000 people).
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Data sources: Battle Deaths Dataset v.3.0. published by the PRIO Institute and Conflict Catalog by Peter Brecke for data on battle deaths. And world population data from HYDE and UN
This is a data visualisation from QurWorldinData.org. There you find more visualisaticns on this topic. Licensed under CC-BY-SA by the author Max Roser.

3.7: /ATC 1400 4E UG A 5LE 4 (Global Deaths in Confilicts Since the Year 1400
2026).

IR NEEIRER I, BATZEESITHEIXANER) . EBR.SEIATE A LI A
KBRS (EEODEEZR SR ZIHEZER),, FA10T AE HE A EEIE K
2005 1/3, UG R E 2/3, migksEIUNES (MED) B, #DUELEEmPE D2
(ecstasy) F#Z/%F (adoration), HGHEHAM 1/4, FEFEBEHRINTERAELHE,
XCERENE <=, & =, H & & & (&3, ®=F, & m H = 1,
wm (FEx), K=, &, B, & & W (FE), EPEmEEEAtE 1/3 &
/D XM OB EEE (BATEH@ERHE ). BT IX PR TA] DA
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e R MR AR R ST 16 26 2 T L5 S A IX A S5 S A RS2 A2 T wR 45 o0 A
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https://barrons.jiji.com/article/6309,
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https://barrons.jiji.com/article/6309
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https://www.bbc.com/zhongwen/simp/world-69096423
https://www.bbc.com/zhongwen/simp/world-69096423
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& 4.1: FAhds NBIE RS (John Gurche, Smithsonian Institution 2024)



CHAPTER 4. 2 NZZRHFRiR 35

EEIR, MALRESGZE KA A (Paranthropus boisei) , dEMEE 77 558 (Aus-
tralopithecus africanus), #f#%2 A\ (Homo heidelbergensis), #i&#Hi A (Homo
floresiensis) , Bikr 77 & %% (Australopithecus afarensis), JEZfERi A (Homo
neanderthalensis), BEiZ A (Homo erectus), ik ARz @&Era (EIEHEL 320
JAERT, MWBCRIIR 1974 £ 2000 5 AN AN K i FHHESE, BEE2I5 — N
AETETEL) 440 J7FERTHIRIZRIER LB

RIEER I HTIXEE A ZIRA (A, Homo Sapiens) MEFZHEE, MEHE
KA T HINB. TR, B k. drha e sisis, 2920 FERTMIE
INFEER A, idbdE, MM, YEIN, KEEM, JbSEN, w3, BEHMEAR TR,

15000 4500

I Homo sapiens 1500

Homo neanderthalensis
Homo erectus

4.2: N\ (Homo Sapiens) fiEARMBRISFERREE (Public Domain)

AT B NZEET R TR — S U NHINE, HARNJE & K4 TR BEERATIA
2 B2 SEEAFEFMHMNE KLE?

KTANEGUEFHF HESHERIFERE, KINEZNE—SHERMRRE, AL
HIBAB R AREA R AT 2 NSERINHIERANE? 2 AT TR IR TR R E AL
1178, MESWE, SHJCRIRARY), SHETHE, KINKTF, XEWEERRH
SCEE, HAENME, REEIMNERIAT 2 EMANERKY:, FNARBRENAT
£, MESHE, MXEARY), WSHETHR, Kt FFH, EEMEaREE,
PATTE I ZAERF N RN B AR SR RN A R —28, TR A A2 AT B A
F SR T 0E?

PIERI IR R R A TERK\EN (A, fiction) MiHA A JEHENIAS (AR,
JURUR- BRI FIRE, MIRZEE, 2014)  [EAVE? XML T EE T AR sE
ERR, BIXBE#L (Dunbar’s number) F—/%2, B E- 2N EEIARFER, i
£ 1990 FAHRH, RAESRARINHT B TR AR/ INATE T 7] DAgERF BB R LR, XA
K5 XN LRAMEZ 100 2] 230 28, EHE AMMEH 150, X MERE T — MM EH
BRI ERR GX B BRAT MRS 72 2 [ E B A 2% o



CHAPTER 4. 2 NZZRHFRiR 36

XBEEROX MESMIBATTHE PAART, 8 BAERUREYIE R TP IA, KIEE
MR —Re s 10 JL 20 H (Z T3, mE ) B Ei BIESEN AT DAH RRSE R
9, 5,60 RARAIER], EFEE 100 LAVNY, MARBMBEREZEARZ, H
ANZEREIE ] DOUERIX — e EHICE DEREIBI T B LA E RGO ARSI
K3, MRAREIMEFETEBNEBEIMSUN G 70T, WiXg-FMteden
B CIFBURNIRIE) RIEARMR ORI B ZHA AN YR, 2N EA 100 AEH,
HREBEEHCHFIE SNS KR A, WIFEJLEEZE LT, HE, EEERIAK
FEXIME, EHZ/D NI NRGER? XEEEFREA TN HE AT 150 A,

MO IR R B R BAT A BE I CE B PRREH IRV R ATE EIR, 2 Tt B
XK, HPImE, SFRREARESIHFE (Band Society) ARHEAEIT 30 £/ 50 A
(https://en.wikipedia.org/wiki/Band society). JEZZTERF NIRHAHZHENZ 10 F
30 A (https://en.wikipedia.org/wiki/Neanderthal), i [FEI4EACHYET N GRATRYMESED
HIBHA Rt E AN 2. RSB 2R N KL NEFRRRZ T 20E? Ao 35K
R TRATHE NS “FEBY” T e 8% ANRK4E (https://www.nationalgeographic.
com/culture/article/140820-neanderthal-dat ing—bones—archaeology—science) o
# R EZIERF N NS IRsaiL, KINATIERICMAR — ., BT EREIZIRIR
W — N ARBRIT AT — NELZER AR, Mi— M AR Z M — e 2 78R
NEHARS SRR AERMER S IRFRATTHAE A AT <R~ AN SKAIE?

—DEHERHENZ, BASEM, B, TSRS EREEM, B
A4S 88 22 N KRRV R, — DR AFTAE —NEZERAZIL? RN T — M
B T, BATAERRAET LT EAT, BT — D ALK E S ERRHA LK
FH I NBHE S IRAIBA AR R 70, BRA R 08 L B IR e 218
R NEEENE, G SR AT TAS AR LA AT 19 2K fi

XIXFERIRER, (E NI AN EE BN AEHIE T, BRIATAA] A
WrEI MR RE, FEM, X, B, XEEENIAHE SRR EZLiciE
AP HRRYEFATRE AR FRIE N EH Y, M AR NIRZ 2N 7 &M%
RERIER (NEB.ZFTR) BB IR, 2pIME, EE 20 el 70 FERTE
EEMINZERE A B R AR LB R “[F” 550, EIXEESISET, Kt
JEAE B LB A5 1l ol M AQ B B 30 1 B B e A AR 2 DRI N A, Wi A ) L 45
[, sRaF, HEEBUL ERERXFAEREERM 1819 FHITE] 1970 F48, @I LT
LB R A2 EH, Jik 2014 4 10 A 26 HYNWEESAFEEQATFIER, BHiX
e REEIE A (https://www.bbc. com/news/articles/c704z4qxzeno, accessed:
2026-02-12), MAEMER, M 1828 4FF| 1997 FFH KL 15 R AR L EHERH] X
FE AR “BF”, LTI LEGURE R E AR AR A TIER (https://en.
wikipedia.org/wiki/Canadian Indian residential school gravesites, accessed:
2026-02-12), HEAAMEE, MEOANER, B EBRBFAR, HAMTIERE
MBEEGOR R AL T RS, PTENIRR 2 O ERTE R ARSI R T 5 “R
S NATRAKGE, IR ERGHE, 3T DAREEAT T RAHE e (R AR Je 2 R A


https://en.wikipedia.org/wiki/Band_society
https://en.wikipedia.org/wiki/Neanderthal
https://www.nationalgeographic.com/culture/article/140820-neanderthal-dating-bones-archaeology-science
https://www.nationalgeographic.com/culture/article/140820-neanderthal-dating-bones-archaeology-science
https://www.bbc.com/news/articles/c704z4qxzeno
https://en.wikipedia.org/wiki/Canadian_Indian_residential_school_gravesites
https://en.wikipedia.org/wiki/Canadian_Indian_residential_school_gravesites

CHAPTER 4. 2 NZZRHFRiR 37

NN &R A ZE R R KLY,
HER 5 NH =

FENEM 2R EIEREF, “BAg” (fiction) (RZINEE —FRCA B S H 2.
M CGEFRRTYOR “BWTCHE”) rIft. WEEIMAERE, BHEFFIFRART “HIRE R
B “HEW, <\EN, TR —RREAERHA R LB S LR, R R T Bl RS
RERUE BWLHL, THMER TR, A IR EEIFF MR E S, M2 A
FEARIBRIZHE BB RRES

B, —RIUNHE W E SRR, R EREES, FInSIR, RESEEZ
ERIEE. XREAEREIE AT 5 M RIS ACHER PR SR
1o R, “BATVEIMRIZMGEHIIRAE, WY SRR IEBTH K AMEE” 2RI
&, HAF R A EEA R A, IXAHLHIEL S B0 T2 TG R IE 4,
IO RN TS, HEW 5K, Bua, EERNESERHRN TR, AHEEHER
BRI AETHEmEEY (high arousal), REfS BEREEEHICIZE SER
R, HERARAI{ER AL MIA,

Mtz s, MAEmEE g, ZES5HR) NEMRMEEE, (HHEZ)REEE
TR, IR B T AR RIIRIA R Siaa i, PInRENs, R AR
ARMIE R, REHNE A I AR TR E RS RIRE, EEgER SR S
IELLTT T BA AR, WERIEAER, WFERATa] BLAIX PR REA 7 Bt
B PRIy B R S S 5 s ERE R KIES,

WS, AEHEPRIEZ ENEEN, A _EET AT AR AN R R A
ARG, BIINESE, =8 B, BEAR, 2 ERNERFESEA, e TEdit=
PR FTHERR “[EREILRIA”, IXLEGHFFAEYBRSR, TR AT AN Ry 77
MRIE, BARAREFAES JHHBCRIVEISUA, LRIk, ek, Wit H
AREEFFAR R R R, #R AT DURER EAIE IR, XA 2 Fr AR K FE, 1
eENENEYHE ERGFE, TR elEMAZRIEY 7 REELBIER, HEEHRIL
il B N MEAS A BE Oy AT RE,

[EfFEANE, BEANERE, BRRNalEr A 7EEA R, AR
MEESGRAE, MRS “FIIERE" (B WRRES, PluldE. st 58k
tro BIRTAZE., SIHHEREARIZE () B, #RA] D “E B8t /LA, el
TS MR SRR DL BRI BN, TR s H AR T 5 &8 R50R . 24U SDGs,
Society 5.0 BiAEEBIG 1S (41 MAGA) FMie, FEFRN Ba&REE S 8dE tEr
WS, EHAIAREEIAEHEA ERIY /EE . RIREERHESM UFHIR
) N B —EARIR SN BT B

JREAK, BHERAMA TR RN NREH— PO — %, BaRlsn] g ft
(BRD BER IR, M AL AT UERSCAS B, IEREBE T P DBERHER T &
FEERIERIE R, MM “HEAME”, IXEIRE AR AR R —RE, T
BNASIERC T AR MEAARF RIS R, i t, X—IRESE S, HBiE



CHAPTER 4. 2 NZZRHFRiR 38

BIR, WHEREMRGMATTHRE 2N T LERIE2RERIEAE R 7 IXA R
MEteEEaE £ IR BIRRMETd, rTRATIUL, ARRIYEEALRS 2 B H: B = S AN
J& 5 AR T

EIRFTEHLEIZ F ARERE RRAZ, — MRARRAE T ASEARIA RS Ml A
Kpuira THE B CIREMGERISEY, M EREZAERE T RS N, IX A Rk
MAES” SR RES R Z HIMERIIE I MRIRIRTG) iz fEH. 1Loh, MIZEIACHI+
AT 05 R Al AZ A T, FRARSORA G oRE), TR A (BA) VAL
FEBT AT IR R Y B 2RAE (L,

Klt, EPHE— DAL S TIRER, H B B0 RIS HARRSCHERTE
bro SEEZARIEE T EREREVHIEREMSEIEHRT, MEENAKE, &t
HIE R MR R AT MR, BIEE S SERm I AL, RORBA “DIREEESY” /Y
7, X—HIREEREA], B2 GEEONE BRI S PSLEEE ), A HAR—A ]
PUEMAENE B4R, 1ERE TR BRI L R LI an a8 E A At S 9 4h
LAESERPON

HERSEIHLI

MR A SEIR R HINE? IX AT REAS 2N ] DA B[R Y AL, (HEATRTDAME R
IS AR AR XANAKRER . PR ZE AL AT DAL PR AR B9k il
B —JTHRERE ) R, b)) R MO IX A R AT <R S, il
HIRMEM, FEEMTLEN,; ATEEALr, EEERKRE, X—Xrg—ridE, 4
R T MR AL R FE AR BN 1%

B, ERMAE RIS, GRF RN “BEYs)” 8 “R%& 1 W
#7 IXRIR A] A LN S BAE I W 4 L 1R I 7= A2 BB/ Mim 22, BB R AL
MERE (RAZAREE) . XANIEX R TR BT, BIRGEAE M/ AaL R i, X
HAERH, ME2MERGNERENE: A ARAZEE, ICICHEMTE DUBRAEL
HIETFAE, A AWTTIAH, BEVLAY. REERIERIH G, X2 “WIS” (EE A
Bz, 1ERBMERLER T,

-, XA BRI B REREAEN R RN 2 DI e
Fiialk, WAREESARN, XN INERIAHEN, B2l T e E R
PUERIA AL, ARA BRI SEIERRES, A AR ER IR R
HURTRENE. [, REARIRh I ARINAIERRE, 28 2RSS Al Bk —H o
(FE: AR, BRI N —E 7). XM R — 8 FE e I R Y
HRRZ 52— EH,

R, MBEIREPIERRE -, NEERIFAEERAGE SN RE
o PIEAMEE (FIERRZE—FE) 4R HAVEIHAZE IR, IHHHE KA %
AW/ NATERIN R, 38 DRI RE THERGS X E TG R HTIN LS5 &
o WLEHE, G, KINSN T EATREE R RBEVLHI Z%ELE B A BT
i, EAS L, EHRENNEMERES AEEE. MERICAES, XT8N
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R REIREAR, RIS A TR IRAS AR A TR S5 e . IXRD “FMs” mTREA
HERFTARIAIEN, (AR HAGOVATERE, alidie, alfERrE B,

X —RBER, BAHHEM R BALRISIRELAR” #2h “REULITEE, B, %
A AR I T DR & O 5 T S B 52 B8R ;. BRI S m] A TN B A H
S BERRIRE S, BRI IRR BB R E 5L, T2 s e 2 “PNHE—20
MR, HE—DREEEEE LB, ERR BRI, UtA& 75 Z&H0

R

[EfRSRFRE, XN IESMENY, e Re G A SAHEERE, #HiER
WS AWAE, B HBH TR R R AR, 1 C A RSSO R e 52
I SRR 12, IXMP B fES I L e A I i L, Raoe, IR MASEHA
HIAHHAR Z Ho

Kitt, WEMZRRREEE, B DR “fERi S5 R R R 2 895 R ES
g7 HAR AR T e e R T REME S 1R], T H AR E WIS T i R ml 2 #5125
AIPATYE, ER B2 OVNE BiRa S SR &R ee 1, I8 BRI HERRX —
[REFFZGEE BT, R SERENAISREANEZEIREZ —,

EAREIEA] PAGE BT AR EB B AR E R (WHLR) HERENER,

Bl i?;)bh-f;F‘-i'yh7—7
¥ F«7-ar0—)b-
EEH 2y FI—H DN E

E,__ - — &
MAREE
&
BTGNS BE - R 5L #ICER BB S— 1L 0% B BE DRICER)
=14 G e RN
Bl BRI
RFRER T s

KBEH (2021), https://www.adeccogroup.jp/power-of-work/220

4.3: ML RERE (https://www.adeccogroup. jp/power—of-work/220)

el 32 AR B A BT A S T3t P 0 SR T S o 28 P 2% s B T (JBESE
HiE), MAREATATAES], ARHFE =R KRR EDIREM LS, TBIHEINISER
RS R B A . H—R AR (Default Mode Network, DMN), F%E4%
AT AETEA 2, G0 2R T A X, WRFEE B e MR T iin


https://www.adeccogroup.jp/power-of-work/220
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BARASITEER, 753 AHAEsEh B%, EZ2HUTisdM4s (Executive Control
Network, ECN), 0BT 1 MURTE 2 25 T AMUZ 2, a6 E RS
AR EE, H=RREMZ (Salience Network, SN), DARTEM-5 RiF1H B E KA,
FEIRETE T NNSMNAEE ik i A B BRI, HFERENSSHET DMN 5
ECN Z AU, BRI S, IX=FRIEHR T ARAE “NAE R4 —IMEES—(E B
1787 Z [T E R e e a2 B

IR T PO R T B [T 12 AT A B bt NI i e 2 s ) T A T
RIEMIEE: SR BT gt A8,  HIBENLIZER:, EERRAREIRASTEERE & B AR
CRg8E), HEIRATA] PO R B SR B AR, A8 stn] DAEE] (AR H
HOARME) ; MHAATIEHI 28 A ST IEAF A e, BN BLRR A2 S, Rl SRR AR
AEEN (RZ), RREMBRIE, 2RESNIARMEINT, X=MIBE-RE AL
RERAT O NRER, ARERE, W RNTeE A B2 s I TR R4S ek, A
KB RINTEER, EAREEEMAEN TERER, FRlRadIZRrIA, XN
U AMEE LSRRGS mERP e B . B8 E OB B YR AT O
(flow) RIRERLZIXAMIRAS. AR UG L,

MEF SRR

AR RGN T H— MRSk, AT SR S A R S AR R A
KIESINLEF R, PEAniosk, (510, B0E T XERZERIEMESBEER, £
XL AR 2GR RIIE S, 2t (EAREE) MERIFEZIEN, SN e #E
7o

PAHA NG, HANRIRBUEMARERR, RE BT E R R Mt ST i
B (HiE), mEfiFEEHE R, SEIHATHEEERY, (HASRIREZEE
MR (80, I, HAH 1.2 1A, BiEKkRE A3 THENEFE, Wi
AR FILNRENEE NG 1.8 12, Bairyy, —PAEM 1.5 MRE X
FEARZ H AT R BUFHE B RZANAIERE, FNEE SN RBEIHA R EE HEHE
fiboz g, HIER] PAE H B AN A AR 2=, (5 H A S ARBAESAT M
o IR, TURBRFEIIKHIPIH E B EBN R 2 H A AR 2, 45 H 6z [E]
BV 3 MK

1. RENBRI (BEREHCH,

2. Bpafd,

3. A,
IXFRRR N NERBGE R T AT NRE, FIREt R H AR B AR E S NER, EXZ8US
IME A AT K H AR R EE,

T, EIRPIH AR EE HR A =N H sty B A o I, (S ERRA
A AR SRR EMRAMEEN Boids, &5 2 1986 4 Reynolds f2 i, ZHf
LR — BRI N 2822 8NNy a] DUSEFS A ORISR A, METE AT
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G SRR B R RE? Reynolds NHATRER 2, MR HIA) Boids RE2 MU0l R O B
7y, HAr HEREA Boid MR EEIE M (local information) F HAZHE RIA=/NE N
VR E SIOAE, AEE (UREE .

1. Alignment (X5%): WZLJEE Boids AYiaal /7 I35 77 AA%EE B B RYI8 50
73 TAls

2. Cohesion (£5&): WIZLEFE Boids HIf E I EAE HH L&,

3. Separation (43%): WEJEE Boids MINIE, WRAL T HLEESNEIZS),

AilHE, AEYafENIZsREARZREIRY, ik 3 RN PAAE ) Boids RIRFEAK
REEH,

(a) Alignment (b) Cohesion (c¢) Separation

4.4: Boids ’~ & & (https://www.sciencedirect.com/science/article/pii/
52210650217301700)

BEERTE MR F I EE, Wiy ESS (Shared Leadership),
XFE[RIOUT NOIZ A AT At 7 KRR, &g MAESREESH 7 =70, 1tk
iR Boids =7 NAFE W&, X MM ZEHEITIE,

REEX—F, TATHE 7R A2 B RS SOFE e A9 2R RSl 2 —F
BEIEA, BATEMNEHERER A AR T REAS AT REZ A2 AL, e ATy
TR RIRMIE A 22 dn A s E ) B RUBRAEF ROF R, Hrp P s, it
BAWIRE, EHEWFHHINTRE S BIIREEEE 7 HLATE LR AR
o IXEEPA AT DARRRR R AN ST BRI,


https://www.sciencedirect.com/science/article/pii/S2210650217301700
https://www.sciencedirect.com/science/article/pii/S2210650217301700
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