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baaropapHocTH

Mapti Awep, uaaareap «Buutax GyKkcs, NpemIoXui MHE
COCTaBHTL COOPHHK QUEPKOB, MOCBSAILEHHBIX TPOFHO33aM YYEHBIX
Ha 6avxaifaiie naTeaecaT AeT. A 6naronapio ero 3a 310 npejyio-
XEHUe W 0Ka3aHRYIO nofaepxXKy. A Takxe oueHs Gnaroaaped
Cape JIMONUHKOTT 32 HOMOLLb B PEAAKTUPOBAHUH KHUIH.



OT1 cocraBuTeAl

B 1991 roay s ony6ankoBan o4epk NOA Ha3BaHHeM « TpeThba
KYAbTYPa», B KOTOPOM HAMKMCAT O TOM, YTO «y4e€HhI¢ 3aHHMAJOT
MECTO TPAAHLIMOHHONA UHTEAAUTEHUWN, HOO BCKPLIBAIOT TJy-
6MHHble n1acTbl HalleH XHU3HW M ONPEEISIOT, KTO Mbl TaKHE M
YTO c000it 1ipeACTaBANCM>,

Hayka — 370 Bceraa BeJiukMe HOBOCTH, HOO UMEHHO YUeHble
CTABAT BEJIMKWE BONpocki. B Halle BpeMs YueHbIe CTaly HOBOM
00\eCTBEHHOM CUN0I Y MOPOLH/IU HOBYIO OOLLIECTBEHHYIO KY/b-
TYpY.

HpencrapaeHHbie 35ech OMEPKH HE SBAAIOTCA OECHOUYBER-
HbIMH IUCKYCCUSMU NPEACTABUTENEH CTAPLIX HHTE/LIEXTYAllb-
HbBIX TeyeHMit. PaboThl 370 rpynnbl yyeHbiX GoKycHPYIOTCH
Ha TexX 06JaCTAX, KOTOPbi€ BAMSIOT HA XKU3HbL KaXJAOTo Yeso-
BeKa Ha naaHeTe. BCnoMHUTeE, ¢ Kakoii 0xoToil o6cyxaaloTca
B npecce Takve NpobfieMbl, Kak WCNORb30BaHUE CTBOJIOBbIX
KJIETOK, KJIOHUpOBaHHeE, paciiidposka reHoMa YeoBeKa, co-
371aHKe UCKYCCTBEHHOIO MHTEJIEKTA, KBAHTOBOTO KOMNbIOTE-
pa, CyLlueCTBOBaHUE XHU3HU Ha Apyrux naaHetax. Paborta Haa
3TUMM TEMAMHM HEWIOEXKHO 3aTpParmBaeT HECKObKO AUCUMR-
AUH. OHOM M3 NPUYHUH NOBLILICHHOTO MHTEPECA K Hay4HOH
JIUTepatype B OCAECAHUE AECATD JIET ABAAETCH TO, HTO TeNnepb
YyUeHble BLIHYX]EHb! TTHCATb TakK, YTOOb UX MOHUMAH KO/e-
rvi U3 cMeXxHbix oonacteit. OT 3TOro BLIMIPHIBAIOT ¥ OObIYHbBIE |
YUTATENU, UHTEPECYIOHLUECS AKTYANNLHHIMU NpobreMaMy COB-
PEMCHHOCTHU.
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B coBpeMeHHOM Ky/bType ydeHble OTHIOAb HE 3aHHUMAIOTCSA
nonynspy3aued HayuHoix Waei. B nepsyto ouepenb OHH CTpe-
MATCSH 00CYAMTD C KOJLIEraMu U3 Apyrux o6iacrei 3HaHNA XXHBO-
TpereLyline TEMEE, 8 YX TOTOM NPOCBETHTH BCEX XENAIOWHX.

A BoBCE He YTBEPXKAAIO, YTO ABTOPHI OYEPKOB NIPELIAranT
Goutee BepHble pelIeHNUS HACYILHbIX fpobaeM, YeM KaKOK-HHU-
6ynb obbiBaTennb. [1pocTo ecTh CyliecTseHHAnA pa3HMLA B Kaye-
CTBe NOAHUMAEMSIX BONPOCOB.

IMpeamMeToM 1 OTTIPaBHOM TOUKOW JaAHHBIX OUEPKOB ARIAIOT-
cA «cNefyloline naraaecat Aer». Kaxawlit aBTop nyuer o 1npo-
Gnemax B cBoeit 061acTn. Kak HayuHbie NOCTHXEHUS CeayIoLeiH
NONOBHHBI BeKa M3MensT Haill Mup? Kakoso Oyner MecTto ueno-
seka B npupoae? B kakoM HafipaBieHUK MOMAYT pa3Hbie oTpac-
JIt HAYKH M KaK 3TO NOBIMSAET Ha CMEXHBIE Ancumrnnnbl? Kakne
M3 HbIHELIHUX NPOrHO30B COYRYTCA ¥ Kakve BOIMOXHH Clop-
npu3ni?

HoMellieHHBIE 3eCh OYEPKH i Obl HA3BAT KHTEMNEKTYANb-
HbLIMK NPUKTIOYCHUAMH. OHY HANKCAHBl CIIELHANCTAMH, KO-
TOpbIE UMEIOT MHOIO HayYHBIX MyGAMKaLUiA ¥ HE Pa3 BLICTYNAIH
CO CTaTHAMM LI UWIMPOKOH ayautTopun. 1o Ovonorn Puyapa
Dokuus, IMon Y. Bsansa, bpaitan [yasux, Ctioapr Kaydpmau n
Pobept Canonbexu; xumuk Iutep Orknnc; ncuxonoru fayne
Baym, Muxait YuxkceHTMuxaiu, Hatcn 3rkodd, Inncon fon-
Huk, Jxyaut Puy Xappuc n Axeddppu Mumiep; ncuxosor u
kubepHeTHK Ixod X. Xo/mnaHa; nCUXonor U cNeUuHanuCT No
UCKyccTaeHHOMY WHTeNNekTY Ponxep K. LLieHK; Helipobuonoru
Camiosn bapoxaec, Mapk [1. Xaysep u [Ixosed Jleayxkc; yye-
Hble-kubepreTnku [asun fenepurep u Jxepou Jlanbe; pyko-
BOAMTENDb NaGOPATOPHHU UCKYCCTBEHHOrO MHTeNeKTa Maccauy-
CETCCKOro TexHosornuecxoro uHcruryra Ponuun bpyke; marte-
Matnku A4 Crioapt u CruseH Crporatl; actponom Maptuu Prc
y huauku-teopetukn Moxn d3suc v Jin Cmosun.

[TepBas 4acTh KHUI'H TTOCBSILLEHA TEOPETHYECKHM PACCYX~
neHnsAM. Cpeam 06CyKI1aeMblX TEM: IOCTUXEHHA B ACTPOHOMUH,
WUCMOAb3OBAHHE BUPTYAIBHBIX CHCTEM JS PEllleH s MaTeMaT-
YECKMX 3a)1a4; HOBbIE HANPABIEHUS B TEOPHH CJIOXHOCTH. Yue-
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HBIE PAIMBILLAAIOT HAA TEM, YTO 3HRYHUT «ObiTh KHBbIM», KAK MbI
obyyaemcs, Kak Mbl 1yMaeM, KaKoBa NPYPORa Halllero CO3HaHKA,
KaK Mbl YyBCTBYEM M OIHHOKM 11 Mbl BO BeenieHHOIA.

Bropas wacTb NoCBsAILIEHA KOHKPETHBIM BonpocaM. Obcyx-
AAI0TCA TakHue TeMbl, KaK NEPCHeKTHBb CEKBEHUPOBAHMUS, UC-
cienoBaHue Mapca U NOUCKHM BHE3EMHOM XN3KH; BO3MOXHOC-
TH YNPaBaAsiTb MATEPNEH; HAMIN B3aHWMOOTHOLIEHMS C MABIMHA-
MH, U B YaCTHOCTH C KOMIbIoTEpamMu, byayiuee BUPTYaIbHONO
MPOCTPAHCTBA, Pa3BUTHE HEHPOHAyK U METO/bi BOCTIUTAHHUSA e~
Teh; du3nyeckoe M NCMXnyeckoe Gnarononyure 4YeA0BeKa.

Ml HaGnonaeM CTPEMHUTENIbHbBIE U3MEHEHHS B cebe 1 OKpYy-
xajoweit cpene. Ml Hcrionb3yeM HOBbIE, GecnpelleAEHTHO MOLL-
Hbie WHCTPYMEHTHI, 1, KaK cka3an 6uonor JIx. 3. AAHr u3 Oxc-
(dopna, caMy NOCTeNeHHO npeBpaliiaemca B HUX. Hero Ham jgo
He/laBHEro BpEMeHH He XBATaNo, TaK 3TO KYJIETYpsl, CnocobHoi
TpaHChOpMHPOBATHLCA TaK Xe 6bICTPO, KaK Mbi CaMK TpaHcdop-
MHPYEMCA MO BAUSIHHEM HOBbIX TEXHONOTHIA.

Hacrosiiast KHUra y4acTBYeT B CO3MaHHK TaKOH KYJIETYpHI.
3nech COCnMHSIIOTCA NIPAKTUKA W TEOPHUS NO3HAHMUA, 30€Ch Mbl
HauMHaeM MNePeOCMbICINBATL COOCTBEHHYIO OPUPOAY H MUP, B
KOTOPOM XHBeM. Takoil 11eNOCTHBIA NOAX0 NPUCYILl aBTOPaM
3TOU KHUTH.

ﬂaxgn Bpoxman
Huvo-Hopx-Cumu,
cenmabps 2001 z00a
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BYAYLLIEE B TEOPUU



Nu Cmonuu®

u
bYAYLLIEE BCEAEHHOMU

v

n ATBAECAT AET — 370 GONBLLOM REPHOL, ECAH YUECTD CKOPOCTh
Pa3BUTHA ONU3NUKU U KOCMOJIOTHH 32 TNOCAEIHHE HECKOABKO CO-
TeH JeT. Ho Ha Takoii ieproa BnonHe BO3MOXHO cleNaTh iipel-
CKa3aHWA, KOTOPbIE HE [MOKaXYTCA HALIUM NOTOMKAM CTHUIKOM
raynsiMu. ECITn MBI OTIiHEMCS Ha UCTOPHIO HayKH, TO 3aMETHM,
YTO YACTO BaXKHbIE BOMIPOCH! Pa3pelliaiuCh YEPE3 NATHACCAT JIET
noclie MX BO3HUKHOBEHHA. SI3bIK Xe OGHORISETCH ropasno Mefl-
NIEHHEE, NOITOMY YUeHble NOAb3YIOTCA TEMU XKE TEPMHUHAMH, YTO
¥ HX JABHHILHUE KOJLIETH. '

JlanaitTe BepHeMCs Ha NATHACCAT 1T Ha3ald H OCMOTPHUM,
KAKve BAXHbBIE BOMPOCHI GbUTA TOTAA MTOCTARNEHDI.

1. KakoBa rpupoAa CHIbHAIX B3aHMOICHCTBHIA, yRepXBa-
IOLWMX BMECTE HYKJIOHbI aTOMHOTO siApa?

2. KaxoBa nprpona cnabbIx B3aHMOAEHCTBUI, OTBETCTBEH-
HBIX 33 PAaRMOAKTHBHEIH pacnan?

3. Bep#xa nu crauMoHapHasg Moeab BeesneHHONH, WK npo-
u3owen bonsuioit B3pLB, XaK 310 Npeanonaraer famon?

4. VIMeioT ¥ NIpOTOHBI M HEWTPOHBI BHYTPEHHIOIO CTPYK-
TYpY?

* JIn CMonHn — usuk-Teopetnk. OcHORaTENb U HayyHNA COTDYAHMK

HUrcruTyTa Teopetndeckoit vy «[Tepunerps 8 Barepnoo (OHTapuo). ARTOp
KHAT «)KN3HD KOCMOCa» H «TPH NOPOrK K KBAHTOBOMA rpaBUTALIAM».

&
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5. HoueMy Macchl NPOTOHA ¥ HEATPOHA Pa3/IMUYAIOTCS JIMIUL
cnerka, B To BpeMs Kax 3JICKTPOH HAMHOIO MX Jierye?
MoueMy HeATPHHO REe UMeeT Macch? Yto coboit npen-
CTaB/BIIOT MIOOHNB! H OTKYJ2 OHU GepyTcs?

6. Kak cooTHOcsATCH 0611as TEOpHSA OTHOCHUTENBHOCTH U
KBaHTOBasA Teopus?

7. Kak cneayet noHWMATb KBaHTOBYIO TEOPHIO?

CeroiHs Mbi 3HaGM OTBETHI Ha NiepBbIe YeThipe BONpoca, Hajl
pelHEHMEM OCTanbHbIX nponoaxaeM 6uthca. Ho U peleRHbIc
BOMPOCH! HE 3a6LITHl — METOAKI, C MOMOLIBIO KOTOPHIX Oblin
MOAYYEHBI OTBETHI, CJIyXAaT 6a3UCOM 14 NIOArOTOBKH COBpPEMEN -
HBIX (PU3MKOB-TEOPETHXOB.

Ecnn Eepuyn.ca Ha CTO fieT Ha3al, TO MOXHO OOHApPYXHTD,
4TO MHOTHE rpodAEMEI, BONHOBaBLIWE JIOAEH, CETONHA NOTe-
PANIY aKTYaNbHOCTb. S| HEAOCTATOUHO CHJIEH B UCTOPHH, YTOGHI
COCTaBUTh CMTMUCOK BOMPOCOB, PEILICHUEM KOTOPBIX 3aHHMANHCh
yueHbie B Hayaje [Ipoil/ioro BeKa, HO CMEIO yTBEPXAaTh: Pu-
3UKOB ropa3no 6onbllle HHTepecoBaln CBOMCTBA 3¢hUpa, yeM
cBoiicTBa atoMa. B 1900 rony oAHH QU3UKK nNONPOCTy BEPHAH,
YTO MOJIEKY/a HEAeIMMa, Apyrue, NoioOHO DpHCTY Maxy, no-
JTaraiy, 4To 3Ta 11pobiieMa HE UMeET OTHOLWIEHUS K PU3UKE, TAK
KaK aTOMbl Helb3A YBUAETH. YTO Xe KacaeTcs aCTPOHOMMH, TO
B 1900 roay cyvranochb, YTo He CyleCTBYET HUKAKUX MHBIX Ta-
JIAKTHK, Kpome Hallero Mieqysoro [1yTy, ¥ HUKTO He NipeAcTaB-
JISN, TIOMeMY 38e3/1bi CBETATCA. DUINKU, XUBLUKE U TBOPUBILHE
B Hayaje BeKa, He NMOHIANU Obt AaXe TEPpMKHOB, KOTOPHIMY B
1950-X rogax o6MeHUBAIOTCH UX KOJIJICTH.

HayyHbiiil nporpecc paspuBaetcsi HepaBHOMepHO. HHorna
OH MJIET OYEHL MEIEHHO, W YTaNaTh, YTO CTAaHET M3BECTHO YEpE3
NATHLAECAT JIET, He CAMILKOM CAOXHO. A MOPOK OTKPLITHS che-
IYIOT OIHO 32 APYTHM, U BCSIKHE NpeicKa3anus TePAIOT CMbICH.
[he-To B paiioHe NITHIECATH — CTa JIET HMeeTCs HeKHit bapeep,
33 KOTOPHIH 3arisabiBaTh 6€Cr0ONe3HO, BCE PpaBHO HUYETO He
YBUAHUIb.
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Hasaiite obcyauM, noueMy Tak npoucxoaut. OgHoI 13 Bo3-
MOXHBIX TIDHYMH ABNAETCH TO, YTO NATHACCAT NET NPUMEPHO
COOTBETCTBYIOT AIUTENBHOCTH Kapbephl Y4EHOTO, eClTH CYMTATh
OT Hayafna ero ofy4eHus H A0 BbiXOIa Ha neHcuio. B Teyenue
3TOTO BPEMCHH PaboTy YUEHOrO CAEPXHBAIOT KOHCEPBATHBHLIE
TEHACHUUM, IPUCYLLME HAYYHOR Kapbepe. YueHbiil Npeanolu-
TaeT 3aHUMAaThCA YYXKUMH FHIIOTE3aMH U UCMGAL30BATh anpo-
OGMpoBaHHbIe METOAMKH. OB CBOPaYHBaeT ¢ RPOTOPEHHOTO NYTH
JIALB TIPKH HAJIKYUK OYEHb BecKKx npuumH. Ewe oaun dakrop
3aKJI104MAETCA B TOM, HTO Kapbepy MOMOAOI0 YYEHOIG YaCTEHBKO
KOHTPOJTHPYET KOJUIera, MpHOMMXaIOMHHCa K NEHCHOHHOMY
BO3PAcCTy, OTXOMASLIMUHA OT AEA H HE3HAKOMBII C HOBLIMHU TEXHO-
Jornamy. HaumHalomuii uccnenosatesas onacaercs paborarsb
Hajl TEMOid, KOTOPY1O He MOHKMAaeT UMEHHUTHIN HacTaBHUK. [lo-
ITOMY, UTOOBI FIPEACTaBUTD cele rpsiayillue H3MeHEHH B PH3MKE,
A TOTNBITAIOCH BOOOPa3NTE, 0 YeM GYRYT rOBOPUTL MOH JIyYHIHE
aCMMPaRThI NPY BLIXO/E Ha NEHCHIO, JlyMalo, YTo TEpMHHOJIOTHA
OCTaHETCA NpeXHeH, ecy TONBKO OHH NOJIy4aT AaHHbIE, KOTO~
Pbi€ 3aCTaBAT UX NPOU3BECTH NEPEBOPOT, CPaBHHMbIH C peBOJIIO-
uMeH Havyasa 1BailaToro Beka. B TakoM cnyyae HanucaHue 1o
CTaThM AOHAET UM Ha NoJb3y. Ho MHe noyeMy-To KaxeTtcd, 4To
POMaHTHYECKH HACTPOEHHLIC KOJUIErH cKopee OYAyT HaleaAThes
Ha NOABJIEHUE YYXNX HAEH, YEM Ha MOATBEPXACHUE COBCTBEH-
HBIX NIPSATIONOXEHNH.

MoXHO Taxoke AOPAcCYXAATh O TOM, NOYEMY COLLHOJIOTHS
HaykH B NepBOit NONIOBHHE NBAALIATOTO BEKa cliefiajla MOLLHbI
pbiBok. Ha ym nprxoaur caenyioinee. Bo-nepBbix, Takue ayT-
caitnepsl, kak Anbsbepr DitnmreitH u flaynb DpeHdect, HMean
HOCTYT K MeYaTH, XOTs He NMpenofapany B YHHBEPCUTETaX, BO-
BTOpbIX, NOKOJICHKE, MPESAIICSCTBOBaBLICE pa3paboTUNKaM KBaH-
TOBO¥ TEOpHH, BBIIO YHHYTOXEHO BO BpeMa ITepBoi MUpoBo#H
BOMHEI, 4TO OcBO6oAWI0 MecTo 11 TettzeHGepra, dnpaka n um
NogoOHBIX.

Ho BepHeMcs K DyHIaMeHTAbHON DH3UKE H KOCMOJIOrHH.
YTo OHM NPENOAHECYT HaM Yeped naTbaecat netr? Ong Hauana
COCTaBMM CIIHCOK HaHOOJIEe aKTyaibHBIX BONPOCOB, 3aTeM 00-
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CYRUM, KAKHE H300peTeHHS MO3BONAT Ha HUX OTBETHTH. OOCYX-
JATb Pa3BUTHE TEOPETHHECKOM HayKH, Ha MO B3IJisLa, HH K YEMY.
OTBeTH Ha Bce 3asBAEHHbIE BOTIPOCH YXe IPEANOXEHB, Hepes
MATRACCAT JIET HAM OCTRHETCA JIHUIb OTKOPPEKTHPOBATH CBOM
FUIOTE3bl W BhiIyMATh HOBBIC B COOTBETCTBUH C MONYUEHHON
uHpOopMaLnend.

BoT cnucok cambiX BaXHBIX BOMIPOCOB, CTOSAWIMX CETONHS
nepen pyHaaMeHTATbHON HU3UKOR M KOCMOTOTHEIA.

1. BepHa nv KBaHTOBAA TCOPUS, UM €€ HYXHO U3MEHUTD
ansg gonee OCMBICAEHHOK GU3nUECKO UHTEPIIPETALNH
WIH Wi OGLEAHHEHUSA C TeOpHe# OTHOCUTEIBHOCTH M
KocMonoruei?

2. Kakopa KBaHTOBasi TSOpMs rpasutalnmn? Kakora cTpyKry-
Pa NPOCTPaHCTBA Y BPeMEHHM B MacluTabax wikane! ITnaHka
{10~ cM, 4TO B IBAMIATE PA3 MEHbLIE ATOMHOTO A4pa)?

3. Yem 0OBLIACHAIOTCA TOUHBIE 3HAYCHHA NApaMETPOB, OIl-
peaensiiolMX CBOHCTRA JICMEHTaPHBIX YaCTHIL, BKITIOUAs
HX Macchl U CHABL B3apMoacicTaunn?

4. Yem 0bBIACHAETCH OTPOMHOE KOAHYECTBO 3JIEMEHTAPHBIX
yactuu? MoyeMy CUb! TPUTAKEHUA MEXIY AByMS TIpO-
ToHamu B 104" MeHbUIEe CHITBI UX 3EKTPOCTATUYECKOTO
otrankupauusa? MNoueMy Beenennas cronb Bennka? [lo-
4YeMy OHa No KpaHocTH B 10%° npesbiiaeT GpyHAaMEH-
TansHyio wikaty Mnanka? MoueMy KocMoNornyeckme
KOHCTaHTBI MEHBLLE N100BIX APYTUX CXOIHbIX PHUIHUCCKMX
napaMetpos?

5. Yro coboir npeacrarign Boabuioit B3pbia? UTo onpene-
Auvno ceoiictTsa 06palosasiueiics BecenenHoit? [Tonoxun
au Boaswoit B3pbiB Hauano Beenewwoit, a eciay Her, To
410 6bLNI0 RO HEro?

6. Yto Takoe TeMHag MaTEepPUsi ¥ TeMHAs SHEPTHSA, HA OO
KOTOpBIX NPpHUXoAHTCS oT 80 10 95 NpoLeHTOB NIOTHOCTH
Bcenenwoit?

7. Kak copmupopanuch ratakTaku? YT1o oHY npencras-
NN HA PAHHMX 3TAMNAX Pa3BUTUA?
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ITepBbie YeThipe BONIPOCA ABAAIOTCA NPOACIKEHHEM K YINY6-
JIEHHEM BOTIPOCOB, NOCTABIEHHBIX NATHAECAT JET HA3A, POYHE
BOSHHKH HeaasHo. Jaraiite nonyMaeM, yaactes mu go 2050 ro-
113 pa3paboTaTb METOAHKH, KOTOPhIE TO3BOAAT NPOBEPHATL NPa-
BUJIBHQOCTb TEOPETHUECKHX BHIKJIAROK.

KoHeuHo, 3a nonBeka MoxeT 6bITh H306PETEHO YTO YrofHo.
W Bce-Taky U8 peanbHoro MporHo3a Ayyiue obpaTuThesa K yXe
CYUIECTRYIOHIMM TEXHOJIOMMAM, B TOM MHCJIE K TEM, YTO, ITO MHE-
HHU 10 6OABILIMHCTRA CHELHRATNCTOB, HAYHYT NPUMEHATLCR B 6J1H-
xanuwem nepuose. HeCOMBEHHO; Yepe3 NATLAECST JIET ITH TeX-
HONOTHK OYIYT YCOBEPIUEHCTBOBAKBl HACTOMbLKO, HACKONBLKO
BO3MOXHO B paMKax (PUIRYECKHX H IKOHOMHYECKUX 3aKOHOB.
OO6BYHBINR MUKPOCKOTT HMEET €CTECTBEHHbIE OTPAHWYEH NS, CBSI-
3aHHbIE C JUITMHOM CBETOBOM BOAHM, 3 TEJIECKOIT — OrPaHHYEHHS,
CBSI3aHHBIE CO CKOPOCTBIO CBeTa Bo BeeneHHoit, CnenorarenibHO,
3KCMEPYMEHTDLI, B KOTOPbIX 33A¢HCTBOBaHLI AAHHbIE NMPHOOPLI,
BPAl JIM NPUHECYT YTO-AHO0 NpUHUKMNHAILHO HoBOC. [pyrue
TEXHOJIOTMY CWIRHO 3aBHCAT OT (PHHAHCOBOI COCTaBAAIOLWIEH.
Cwmeto yTBepXaaTs, YTO ONBIThl, CTOMMOCTD KOTOPhIX NpEeBbilllacT
BoeHHRIH 61opxeT CoeaHeHHbix LLiTaToB, npoBoAHTBECA He By-
ayT. Criewty A00aBUTDL, YTO HE SRAAIOCH CMIELIMATHCTOM B 3KCIe-
PUMEHTaNbHOMK Pu3nKe, MOITOMY Aal0 caMbie O6NIE OLIEHKH.

Flepeitnem k obnactH, 3HaKOMO# MHe He TloHacabiliKe. B
HacTosltee BpeMs pa3pabaThiBaeTCA METOAHKA, NO3BOASAIOLIAS
PaCLUMPHTL IHANA30H SXCAEPUMEHTANLHBIX PEXUMOB AR N1po-
BEPKH TEX NOIOXEHHH KBAHTOROI1 TEOpHH, KOTOPhIE HAYT Bpa3-
PE3 € KJIACCHYECKUMU NpeAcTaBAeHHSIMH. S UMelo B BHAY co3na-
HHME KBAHTOBOTO KOMMbLIOTEPAa — YCTPOHCTBA, OCHOBAHHONO Ha
TIPHHLIMNE CYNIEpNO3UUMUY H 3pdexTe clienneHus, cnocobuoe
NPOM3BOAUTE BLIYHCACHHS, HEAOCTYIIHbIE OOLIYHOK MallnHe,
Jins coananms noA0OHOTO KOMIILIOTEP2 HEO6X0AKMO 32CTaBUTH
KBaHTOBhIC 3¢QPexThl paboTaTh HA MAKPOCKONMYECKOM YPOBHE,
TO €CTh B 2/1EKTPOCXEMaX.

Bbino nokazano, YTO KBAHTOBOMY KOMNLIOTEPY O CH/IAM
pacumdposaTs Koa 11060 CI0KHOCTH, TO3TOMY Ha €0 pa3pa~
60TKy Bbizensiorca Gonbline AeHbrM. He HCKINOUEHO, YTO B
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Oxaliiine NATHIECAT JNET KBAHTOBRIH KOMIBIOTED M3 MEUTHI
MPeBPaTHTCA B peanbHOCTb. ITOSBSATCA H KBAHTOBBIC KOMMYHHK-
KaTophl. B ToM cilyyae, ecnd coOBpeMeHHas KBAHTOBaA TEOpHS
ABNSACTCA ML NPUOAHXKEHHUEM K AEHCTBHTENLHOCTH, KBAHTO-
Bble KOMITbIOTEPLI CKOpee BCENo 3T0 NMOKaXYT. TAKMM 06pa3oM,
BECbMa BO3IMOXHO, UTO K KOHLY Bexa Mbi OTBETHM Ha MepBbiit
BONPpOC.

Tenepb norosopum o kocmonornu. K cepeauHe peka Mbl
HaBepHsKA NOJly4YHM MOAPOGHYIO KaPTHHY UCTOpuM BcesleHHOM
Ha OCHOBE HabJTI0OIEHKIA C UCNOB3OBAHHEM BCEIO CNEKTPA INEK-
TPOMArHUTHBIX HITYYCHUH IUNIOC HEHTPHHO, KOCMUUYECKHE NTYUH
U IpaBHTaLWOHHBIE BONHLI. [1apaMeTpul HAIMX COBPEMEHHbIX
KOCMOJIOTHMECKUX Moaeael OyayT HaMepeHb! ¢ BhICOXOH TOY-
HOCTBIO, U Mb Y3HaeM MHOTO HOBHIX pakToB 0 Bcenennoit — Ha-
NpUMeEp, KOAHYECTBO YEPHBIX NP, pacNpeacaeue B IIPOCTPAHCT-
BE H BpEMEH M 3BE30, FAIAKTHK, YSPHBIX AbIP, HEATPOHHDLIX 38E311,
KBa3apoR, raMMa-6apcTepos u Apyrux 06beKTOB. Mbl, BEpOATHO,
y3HaeM Gonnbilie W 0 cBoiicTBax BeenenHolt v noyyBcTByeM cebst
B He#l NOUCTHHE KaK AOMa.

HoBhble AaHHbIe CUNBLHO NMOBAKSIOT Ha HALUMK NPEACTARIEHUS
0 «aeTcTBe» BeesieHHoil, HOATBEpAsAT WAH ONPOBEPTHYT FHUIOTE-~
3y O ee paciHUPEHHU. Mbl BRISICHHM, KaK GOpMUPYIOTCA ranak-
THKH, FaTaKTHYECKHE KNacTephl H cyneknacTephl. Bea coMHeHus,
TIPUYMHOXATCS BEPCHH OTHOCHTEALHO NPUPOJILI TEMHOM MaTe-
PUK ¥ TEMHOI 3HEPTUH, [aXe eC/IM NO-TIPEXHEMY NPAMOE Ha-
6a104eHHe 32 ITUMH PeHOMEHaMM OYACT HEAOCTYMHO.

Boi cnipocute: «Kak Hacuer Teopun bBonbuwioro B3pbisa?e
Y106b1 AaTh OTBET, HYXHO OOBLACHUTL Pa3HULY MEXAY ABYMS
TpakTOBKaMM 371010 coObiTudA. TlepBast, KoTopyio S Ha3niBalo
«xocMofioryeil pacuuupaowelics BeeyieHHOM», yTBEpXAALT, YTO
BHadane BeenetHas uMena 0YeHb 60bLYIO ILIOTHOCTD H OYEHb
BbICOKYIO TEMNIEPATYPY M 4TO B TEYEHHE BOT YXE TPUHAALIATH
MUANMAPAOB JIET OHAa HenpepbiBHO pacwiupaerca. KnoueBwM
MOMEHTOM B 3TOI UCTOPUM CIYXKUT pazlleficHHE CBETa U MaTe-
puH, Koraa BeesieHHas oCTBIIa HACTONBKO, YTO ATOMBI CTa0K-
JAM3MPOBANKCH. A 33 MUIUTHOH JIET JIO TOTO OHA CYUIECTBORANA B
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COCTOSHHMM M1a3Mbl, Kak 38e3aa. [Tocne dha3zoBoro nepexona so
BcenenHol noABuACs YPe3BLYAHHO pa3psAXeHHbIH ra3, npo-
NMyCKalowWMH CBETORBIE BONHDI, U BO3HUKIHU CTPYKTYPbI, KOTOPhie
Mb) CErOAHA BMIHM, — 3BE3MAbI, FUTAHETHI, FATAKTHKM M Talak-
THYeCKUe Kaacrephl. [TouTH Bce XHMHYecKHe 3/ieMeHThI 0bpa-
30BajtHED nocse $a30Boro nepexosa. Paxblie NPpUCYTCTBOBANH
TOMTLKO reJiuil ¥ lerKue SJIEMEHTH, BpoAe AeiiTepus 1 INTHA. 5]
HE AYMAI0, YTO B GIMXAMIIME NATLAECAT JIET HIMEHATCA OCHOB-
Hble MONOXeHUA 3TOH Teopun. TeM He MeHee Mbl y3HREM MHO-
r0 HOBOTO O NMPoHECCaX GOPpMMPOBAHHS 3B€3/, FAIAKTHK H 2J1e-
MEHTOB. -

MOXHO ¢ YBEPEHHOCTBIO CKa3aTb, 4TO Mbl NOAYYUM QaKThi,
" KOTOPbi€ MNO3BOJISAT YTOUHHTD TEOPHIO O TOM, 4TO BbINO 3aL0T0
no bonbinoro B3puiBa. MHTEpECHO, HACKOABKO a/ieKO Ha3ask
Ham yaacres 3arsHyTh. K cepeiiHe BeKa Mbi, BEPOSITHO, CyMe-
€M BEPHYTbCA KO BpeMeHM [1naHKa — 370 cTons Manwiii nepuon,
YTO €CJIN €T0 YBEMUMTb B 10" pa3, To OH yMeCTHTCS BCero B
| cexyHay. BoabMeM, HanpuMep, runoTesy pacwMpeHus Bee-
nexHow. C onpeneseHHbIMU Pa3yMHBIMH JONMYHLICHUSIMH MOXHO
TIPOBEPHTE MPOrHO3bE, BHITCKAIOLIHE U3 3TOM TCOpHH, Habnjonas
3a KosiebaHnAMH KOCMHUECKOro ioHoBoro Hanyuenns. C mno-
RO6HKMY HaOMOREHNAMM CBA3AHBI CaMble 3HAYMTEJILHBIE YC-
nexu nociegHux aet. Ho naxe ecau Hosbie (paKThl NOATBEPRAT
TEOPHIO paclinpeHUs BceneHHOM, 0CTaHeTCA MHOTO BOAIPOCOB.
3T1a Teopus J0BOJILHO NPOCTA, NOITOMY NOTPEOYIOTCH TIHATENb-
Hbl€ U3MEPEHNA, UTOOBI OTIEANTD €€ OT APYFUX OOBACHEHM
nofy4eHHbIX PpaxToB, KpoMe TOro, 6CTh MHOTO PA3HbIX BEPCHNA
pacLUMpeHUsA, NPHACTCA KaXRyl0 nepecMaTpHBaTh. Mbl 0YeHb
HaAeEeMCH YTOUHHTE NapaMeTphl KOCMUYECKOTO (POHOBOIO H3-
JIyJEHHS He vYepe3 NATRACCAT JIET, a yXe yepe3 NAThb. Jlymaw, K
cepelMHe BeKa Teopus pacuiupeHvs Bceenendol 6ymer non-
TBEPXKICHA JETANBHBIMU M3MEPCHHAMH H pacieTaMM OT HaCTO-
SIMero MOMeHTa o BpeMeHH [1naHka.

Ho Bpemsi [1naHka Bce Xe He AIRNAETCS HAYaJIOM BPEMEH.
Cy1iiecTBYIOT FUIIOTE3bI, CUILHO OTNHYAIOLIMECH OT TEOPHH KOC-
MHuecKoro pactuiypeHus. CornacHo WM, bosblioit BapaiB GbuUl
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abcosoTHLIM Hayanom BcenenHod, S| Ha3LIBAIO TAaKOro poaa
CUIOTE3b! «TEOPUSAMHU Havana Mupas. Ha Mot B3ras, ouu cos-
MECTHMBI ¢ TeOpHei pacinupeH s, a IHAUUT, U CO BCEMH H3BECT-
HeIMU ceroaHa (drakTamu. Hekotopeie U3 3tux Teopuit, B 4act-
HOCTH BosiHOBas PyHKUMA Bcenennoit Xaptna — Xokuhra,
NPEANoAaraoT, yto Boasuiol B3pyiB AcHcTBHTENLHO OKIN Haya-
JioM BpeMeH. Jlpyrve THNOTe3bl YTBEPXKAAIOT, YTO HOBLIE MUPbI
POXAAIOTCA B PE3yALTATE KOMIANCA YEPHBIX ALID. TpeThH A0Ka-
3BIBAIOT, YTO Halua Bcenenwnas cywectsoBaja u 40 Bonbiuoro
B3PHIBA, YTO B3IPHIB AULIL ONpPERENT e¢ ceoicTBa. BoaMoxXHO
(HO coBceM He 06513aTeNnbHO), NosBATCA DAKTHL, MOATBEPKAAND-
HIHE KAKYIO-TK60 W3 3THX Teopuil. He HckmoueHo, 4To TouKy B
MHOTOJIETHUX CMOPAaX MOCTABAT rPABHTALIHOHHBIE BOAKDI. B Ha-
Yajic CBOEro CylecToBaHus BeeacHHas 6bi1a HenpoHMLiaeMa
ana scex GopM u3nyuenus, KpoMe Hux. Pasnen acTpoHOMUH,
U3YHAIOLUM i TPABUTALIHOHHBIC BOAHDBI, CERYAC HAXOIUTCA B CTa-
JIMU Pa3BUTUS, H NOKA NOAOOHDBIH BUA UATYYCHUS 3apErUCTPH-
pOBaTh HUKOMY HE yaanoch. EcTh npennoxeHns NCronb3osarts
KOCMMYECKHE AETEKTOPHI rPaBUTALUMOHHBIX BOJH, YTobH! BOC-
co3nathk 061uk BeenernHoli Bo Bpems InaHka u pelnTh, Kakas
U3 Teopuii 0 npoucxoxaeHuy BeeneHHoit BepHa. Xouetcs Be-
PHUTb, 4T0 COOTBETCTBYIOLLHE TEXHONOTUM K CEpEIWHE BeKa 6ynyT
pa3paboTansl.

Teneps aapaiite obpaTuMce K GHUINKE EMEHTAPHDBIX Yac-
THLL. 3a€eCh BCE YITHPAETCH B IKOHOMUKY. Be3 peBonounoHHoro
MTPOPbIBa B TEXHOJOMUH CO3NAHUE YCKOPHTENECH, HAMHOTO Mnpe-
BOCXOHSLLUMX COBpEMEHHbIE, OyleT CTOUTh MWINKHapALI AOJA-
POB, TaK 4TO UX AenaTh HUKTO He cTaHer. [1poGnema 3aKkioya-
€TCS B TOM, YTO MEXILY SHEPTHUEH U CTOMMOCTBIO MMEETCA tora-
pupMUYecKas 3aBUCUMOCTD. YBEJIUYEHHE SHEPTHH B IECHTKH
pa3 Tpebyet yBemyeHUus 6oaxeTa B cotHU paa. [loatomy emeto
NOJIAraTh, YTO Yepes MATHLAECAT JIET MPH OTCYTCTBMH HOBBIX TEX-
HOJIOTHii B HaWLIEM pacnNopsXXEHUH ByayT YCKOPHTENH, MAJIO YEM
oThanyailKecs oT HuHelsnx. Ho aaxe takoe ckpoMHoe a0-
CTHXEHHE NIPHBEIET K OTKPbITHIO, HanpumMep, Go30Ha XHITca.
CunTtaercs, YTo 3Ta YacTHika cnocebcTayeT 06pazoBaHHIO MACCh
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3NEMEHTapHbIX YacTHl. MBl TakXe cMoXeM NOATBEPAUTH MW
ONPOBEPFHYTH FUIIOTE3Y O CYNEPCUMMETPHH, KJIIQUEBYIO B TEO~
puu cTpyH. Bce 3TO oyeHs BaXHO, ORHAKO BpAA JM NO3BOAUT
NPOBEPHTHL KBAHTOBYIO TEOPHIO IpaBUTaUNK. Heyxenu nonoxe-
HHE CTONb 6e3HaNeXHO?

Hapeloch, 4to HeT! HOBRie TEXHONOTHH CASNAIOT BOIMOX-
HbIM M3yyeHHe wkanbl Iianka. Hexotopbie KBaHTOBLIE TEOPUH
rpaBMTaLMK NPEANOIAraloT, YTO NPOCTPAHCTBO K BPEMS HMeEIOT
aTOMHYIO CTPYKTYpY. Toria 370 0N XHO CKa3biBaThCs Ha ABHXE-
HUM (POTOHA Yepe3 NPOCTPAHCTBO — BPOLiE TOTO, KAK CBETOBas
BOJIHA PacCeHBaeTCs W OTpaxaeTcsi, npoxoas 4epes soay. Ko-
HeuHo, 3ddexT Oyner KpaidHe ¢nabhiM, 3aTO KYMYJATHBHLIM:
ecnu GoToH npoiaeT oxeHb 6obilioe paccTOAHUE, crabnle 3¢~
thexTel cyMMUpYloTca. K cHacTblo, Mbl C JIEFKOCTBIO MOXEM Ha-
6MoaaTh QOTOHDI, JiETAIIME B TEUCHHE MWLTHAPAOB CBETOBLIX
JIET U3 BHICOKO3HEPTETHYECKHX HCTOYHHKOB, TRKHX KK BCTIbILL-
KM raMMa-nyyen. B 3ToM cnyuae, a Takke B pfiie Apyrux cuTya-
UM NPEACKa3blBAEMBIE HEKOTOPBLIMK TEOPUAMH PEDEKTH MO-
YT ObITb AOCTATOYHO GOIBLUKMH, YTOOLE HX 3aPETHCTPHPOBATL.
HesicTBUTENBHO, HEKOTOPbBIE aBTOPH YK€ YTBEPXKIAIOT, YTO NPU
MU3YYEHHH NOBEAECHUS BbICOKOIHEPTETHUECKUX KOCMUUECKHX
Jyqeil 3aperucTprpoBaii TakHe 3PpPeKTh, KOTOpbie MOTYT ObiTh
06BACHEHB! HA OCHOBAHWH KBaHTOBOM CTPYKTYPhHI NPOCTPAHCTBA
cornacHo wkKane MNnaxka.

VuyrtuTe, 5 roBopIo 0 HABMIONEHUAX, CAENAHHBIX CO CNYTHH-
KOB, NpeAHa3HAYEHHBIX WIS BHINOAHEHUSA abCONIOTHO ApYrHX
3afay. Ecnn Henons308aTh CNYTHUKHA, COSAAHHLIEC CRELUHAIBHO
B Hallux Lensix, wxana [ianka 6yaer nocturHyra yepes 10 jer.
Heobxoaumul npexje Beero 60Jice TOUHbIEC ACTEKTOPL! ANs pe-
FHCTPALHH BBICOKOIHEPTETNYECKHUX (POTOHOB, H sl HE BUXY HH-
KaKHX €CTECTBEHHLIX M1 3KOHOMHYECKUX NPHYHH, MpEnAT-
CTBYIOLHMX HX pa3paboTke. YTo ke KacaeTcss KOCMUYECKHX nyyeit,
TO 3[€Ch CYLUECTBYIOT (PHHAHCOBKE Tiperpaan, KocMuueckue
JIy4U € O4EHb BLICOKOW 3HEPTrUed BCTPEYAIOTCA OUYEHb PEAKO, H
JUTSt NX PErucTpauuu TpebyoTca MOLLHbIE, AOPOTOCTOSAILIKE Ae-
TexToph. OAHAKO K TE, YTO NMEIOTCH CERYac, roaaTcs Ui H3y-
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yeHus 60bLIOTO AHANIA30HA IHEPTHIH H, COOTBETCTRCHHO, Npo-
BEPKH pa3Hbix Teopuit rpasurauny. HecomtierHo, x 2050 rony
HAKOIHTCA CONUAHLIH 00beM HHPOPMALMH IO ITOMY BOTIPOCY.

TeopMio CTPYH, KOTOpas CYMTACTCH BEAYUIMM KaHIHIATOM
Ha KBAHTOBYIO TEOPHIO FPaBHTALIWN, KPHTHKYIOT 33 HEAOKa3ye-
MocTb. Ml Bce-TakH ecTb akThl, CNOCOOHBIE MOATBEPANTL c¢. B
pe3yasTaTe UCCICAOBAHHI MOXET OOHADYXHUTLCH, UTO Y MPO-
CTPAHCTBA MaaKasa CTPYKTYpa. DTOro Tpedyer CHMMETPHA TCOPHH
JlopeHu-#HBapUAHTHOCTH. JIpyre KBaHTOBLE TEOPUH FPaBH -
TAUMM NPEANIONATAIOT, 4TO NOA BAUAHHEM cAAbkIX BO3ACHCTBUH
CHMMETPHSA HAPYLIACTCA WIIH U3MEHACTCA, HX TOXE, HANCKCh,
MPOBEPAT C NMOMOILLBIO HOBLIX TEXHONOTHI. BeposaTHo, uepel
HECKOABKO NET TEOpPHs CTPYH WIN aJibTepHaTuBHas el Oyner
NoATBepXacHa PakTamu.

TaxoB pe3ysbTaT Haiero KOpOTKOT0 aHaNH3a SKCHEPUMEH-
TAIBHBIX BO3MOXHOCTE . Quettb BEPOSTHO, 4TO y Hac OyaeT aoc-
TATOYHO UHPOPMALUM, 4TOOLI OTBETHTH HA NEPBLIE 1Ba BOMPO-
€3 OTHOCHTENLHO KBAHTOBOM TEOPHUH H KBAHTOBOI rpaBUTALIHH,
M Ha ROCNEAHHE JBA BONMPOCA, KACAIOUIMECA KOCMOMIOTHH H ac-
Tpothranuku. Byaer an y Hac 10cTaTONHO HHDOPMAUHH, YTOObI
MPOBEPHTH TEOPHY O NponcxoxaeHny BeeneHHon, HenasecT™o.
Paanen acTpoHOMHH, H3yuaI0UMI IPABATALIMOHHBIE BOJIHbLI, MO-
XeT 0GHApYXHTH (aKThl, IpMIeAlliHe U3 BpeMeH 10 bonbioro
83pbIBa, €CJIM TaKHE BPEMEHa REHCTBUTENBHO CYWIECTBOBAIH,
HO, YYHTHIBas HACTORILIEE COCTOSTHUE 3TOrO Pa3Ae/a HayKH, Ta-
KOIf YBEPECHHOCTH HET,

Ocraiorcs Bonpock! 3 ¥ 4. Mt cobpantt Xyyy pencsaHTHOR
UHGOPMAUHH, HO BCE €UIE HC B COCTOAHHM OTBETUTH HAa HMX.
Caenymouee NoKoAeH#e YCKOpHUTeel NOMOXET HaM MOHATH,
MOYEMY 3JIEMEHTAPHbBIC YaCTHLEI HMEIOT MMCHHO TaKHe napa-
METPh! MACC # B3anMoneHcTBui. OxHAKO HET HUKAKOI yBepEH-
HOCTH, Y4TO HIYHEHHE BEAHUNH APYTHX [TOPARKOB MPOSKCHUT CH-
TYaUHIo.

MoxHO NPEANOAOXUTD, YTO K OTBETAM NIPHUBEAET KBAHTOBAA
TEOPHS TPABUTAUNH, TAK KaK MMEHHO STH BONPOCH Nobyamwin
K CO3/ianuio Teopuu cTpyH. Ho Ha ceroAHaUIHMiE feHb 3TOrO



byaywee Bceaenron 25

CKa3aTh Heab3A. CyllecTayomde aHANUTHYECKHE JAHHBIE N0~
Ka3pl8aioT, YTO KBAHTOBLIC TCOPKH IPABUTALIUM, TAKUE KAK TE€O-
PUA CTPYH, BMONHE HONYCKAIOT IMPOKUI IMANa30H CBOWCTB
3/IEMEHTAPHBIX YaCTHL. TO CBA3AHO C TEM, YTO HHTEPECYIOUIHE
HAc OTBETH CKOpEE 3aBHCAT OT TOro, KAKOE pelleHUe AaHHOMH
TEOPHU JIYUILIC OTIMCHBAET Hallly BceneHRrylo, a He ot Bbibopa
npasunbsHoit Teopuu. Kaxnan reopust nMeer HeCKosinko pe-
IEeHHH, ¥ KaXI10E H3 HHX [IPEeAcTaRAseT cBo# BapuaHT Bce-
JNIeHHOM.

HexoTopuie pu3MKH AONYCKAIOT, YTO Ha CAMOM JIENe CYILIECT-
BYET MHOXECTBO BCENCHHbIX. MITH, TOYHEE, OAHA, HO COCTON AN
13 pa3HbixX yacteir. Kaxaas yacTs Hauanach ¢ Boabilioro B3psi-
Ba, 3aT€M OHA PaCUIHPANACh, NPHHUMAJA CTPYKTYPY COracHo
3aKoHaM (PM3UKH U B.UTOrE CTalla NOX0XA Ha Hawy BeelienHyto.
TpuBepXeHUb! MYTETHBCEIEHHOM TEOPHHU REATCA Ha l1Be Ipyni-
nut. Flepsas rpynna yrBepXAacT, YTO MHP COCTOMT U3 bonblioro
KOAMYECTBA BCEACHHDBIX, B KOTOPBIX 3aKOHb! (PMIHKH, UAM NO
KpailiHeH mMepe HX NapaMeTpbl, ONPEACHAIOTCS CAYYAHHBIM 06-
pa3oMm. Takylo TOYKY 3peHHA O6bIYHO Ha3biBaIOT «aHTPOIMHbBIM
npuHuMaoMs. Apyras rpynna A0Ka3bIBaeT, 4TO HOBbIE BCENEH-
Hble 0bpasylorcs B pesynsraTe (GOpMUPOBaHUS YEPHbLIX NbIP.
Taky1o TOYKY 3peHHUA UMEHYIOT «<KOCMONOTHYECKMM ECTECTBEH-
HbIM OTGOPOM», TaK KaK OHa MOAPA3YMEBAET NPOUECCEE, NOA0G-
Hbie Guosiornyeckoit spomounu. [lo MHeHHo HPHINKOB, OT-
HOCAIMXCR K 3TON rpynie, CaMbiMH PacnpoCTpaHEHHLIMH
BCEJICHHBIMH ABASIOTCH T€, YTO CNOCOOHB! HeyTOMUMO cebst BOC-
TIPOU3BOAUTS. .

AHTpOUHLIA NPUHLKN He Noagsaercs nposBepke. [noresy
¥e KOCMONIOTHYECKOMO eCTECTBEHHOTO OTO0pa IErko onpoBepr-
HYTb, HO TPYAHO AOKa3aTh — BO BCAKOM cCayyae, ¢ MOMOIUIBIO
COBPEMEHHLIX TexHONOTHIA. [UIS A0Ka3aTenscTBA HEOOXOAUMO
3HATH, 4TO 0610 10 Bonbuworo B3pbina./ TyT TPebYIOTCS rpaBu-
TaUVOHHbIE BOJIHBI, HO, KaK  yX€e TOBOPHI, 3apeTUCTPUPOBaThL
MX [MOKa He YAAIOCh. TAKMM 00pa3oM, TEOPUSL €CTECTBEHHOTO
0TOOpa UMEET LIAHC BbLAEPXATb BCE TECThI U JOXMTH 10 2050 ro-
Jia, HO BpdAJl M OHa GyaeT noKa3aHa.
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KoHeuHo, He HCKJHOYEHO POXAEHHE HOBLIX FMITOTE3 U TEX-
HOMOrHH, KOTophie ApaMaTHYEeCKH MIMEHAT CHTYauRio. Ho Mt
JIOTOBOPMAHCH RPUACPXUBATLCA KOHCEPBATH3MA ¥ 00CYKNaTh
TOALKO TO, YTO €CTh B HANHMIKHM ceityac. TloaToMy MHE KaxeTcs,
4YTO yepe3 NATHAECAT NeT MBI GyAEM 3HATbL OTBETHI Ha NATH M3
CEMH BAXHEHLIMX BOMPOCOB. YTO Kacaercs nepcneKTHRbL 1oay-
YUTb OTBETHl HA BONPOCH! 3 N 4, OHa BECbMA TYMaHHa.

Bo3MoxHO, Mbi CHOpMYTHPYEM KBAHTOBYIO TEOPHIO I'PABH-
TaluH, NofiMeM NpHpoay BOJLILIOTO B3PKIBA, YTOYHHM hopMy-
JIMPOBKY KBaAHTOBOH TEOPHH, HO TaK ¥ HE CYMEeM OTBETHTH Ha
POCTOM BOMPOC, KOTOPYIit ObLI nocTanieH ewe b 1930-x roaax:
f104EMY NPOTOH H HEWTPOH NMEIOT NOYTH ONUHAKOBbIE MACCHE,
a HeHTPOH HEMHOTO TAXeaee?



Maprun Puc*

J
3ATAAKM KOCMOAOTHM:
OAUHOKHU AU MbI BO BCEAEHHOM?

rnaanaﬂ Hay4yHast 3axa4a OnanmxaniuuX NATURECATH JIET CBA3A-
Ha He ¢ GU3NYECKKMY HAYKAMH B HE ¢ 3eMHOit 6nonorueii. be-
3YCNIOBHO, OCHOBHbIE YCUINA ByAYT HanpaBlieHbl Ha NOATBEPX-
ACHHE UNH OMPOBEPXCHHE TUIMTOTE3bl O CyLUECCTBOBAHNH BHRE3CM -
Horo pasyMa. K 2050 rogy Mbl HaBepHsKa yxe 6yaeM 3HaTh, Kak
Ha 3emJe 3apoawiack XH3Hb. Toraa, aaxe He Oyayus cnocob-
HBIMH BOOYHIO TIPOBEPUTD, €CThb TN XU3Hb Ha APYTHWX TJIaHCTAX,
Mbi CyMEEM OULCHHUTDL BEPOATHOCTL €€ BOSHMKHOBEHUSA TaM. H
Cpa3y BCTaHET HOBbIi BOIPOC, KOTOPLIA MOXET 0Ka3aTkCs BECh-
Ma CAOXKHBIM: €CJIM Ha TUTAHETE BOZHHIUTH NPOCTbIE POPMbI XKU3-
HH, TO Pa30OBLIOTCA JIM OHU BO YTO-TO, ITIOX0XEE HA PA3yMHbIE
cywecraa?

¢ Cap Maptun Puc — npodeccop aCTPOHOMHH M IKCNEPHMENTAILHON
$unocodpun Kembpumxckoro yHusepcutera. Unen Kopoaesckoro HayyHoro
obutectsa. Pa3paGoTukiK KOCMOAOTHYECKHX TUNOTE3 (HallpuMep, Nepswit
NPeNNONOXKHA, YTO AAPO KBA3APA NUTAETCH 3Hepruei YepHuix Asip). B Teyenne
MOCAEAHUX JRAAUATH /€T PYKOBOAWT PAZHLIMH MCCNEAOBATENLCKUMY MPO-
rpaMMaMy B KeMOPHAXCKOM HHCTUTYTE acTPOHOMUU. ABTOP KHUT «Dartans-
HOE MMPpUTAXEHHE TPpaBuTaliMH» (COBMecTHO ¢ MuTuennom Beresbmanom),
«HoBhie nepcriekTnss B acTpodHandeckolt actpoHomns, «[lepea Havanom:
HaUIa H APYTHE BrelenHbies, «ToNbKO wecTh ukdp: rybunHble cHanl, POp-

Mupyloulne BeenenHyo» n «Hania kocMuveckan poastHas, onyGankosaHHoR
HexaBHoO.
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B cneaywonieM aecaTHaeTHN K Mapcy NnoseTHT orpoMHOe
KOJIMYECTBO CNYTHHKOB, OHH MCCAEAYIOT €ro fTOBEPXHOCTD 1
NPpHUBE3YT 00pa3ub Ha 3eMnio. B nepcnexTiBe HaME4aeTCA Hc-
cnenosaHue peeit CoNHeuHOM CHCTEMAI C TOMOILIO HEMTUIIOTH-
pYEMBIX KOCMHUYECKHX Kopabnei, HanpuMep, M3yuyeRHe aTMO-
cdepbl TuraHa, ruranTckoro cnyrinka CarypHa, 4 3ajteXeHeIou
Emponst, cnyrinka OnuTtepa. Echu B peayabrare 3THx 3Kcne-
PHMEHTOB 0OHapyXartcst XoTa Obl npocteliiune GopMbE XU3HH,
TO MOXHO 6yaeT caenaTh BuIBO: XKW3IHb Ha TPHMUTHBHOM YPOB-
HE HIKPOKO pacnpocTpaHeHa B Hatel fanakThke U 3a e npeae-
JIaMH.

CerofiHs CNOXHII0CH YCTOHUYMBOE MHEHHE, YTO «MPOABRHY-
ThIX» popM xu3um B CotHeyHoii cucteme Het. Ho 370 He nosog
s otyagsHug. Hawe ConHue — BCero JiMlib OHa U3 3BE3N,
KOTOPBIX TONbKO B MaeuHoM [1yTH HaCUMTEIRAIOTCA MHJUIHAPLI.
Bo3MoXHO 1y Ha MjlaHeTax, JETAloWMX BOKPYr APYrMX 3BE3N,
HaiTK HHTEPECYIOLIHE HAC BUAbI MATEpHH? MOryT M TaM XUTh
0coOMN, pasyMHbI¢ C Halei ToukH 3peHusa? Jaxe eciv okaxer-
€1, YTO NPUMUTHBHBIC (hOPMbI XH3HHW HIMPOKC PACTIPOCTPAHEHBI
BO BceneHHoi, He hakT, ¥TO rie-To 00MTaIOT CO3AAHMSA, TON06-
HbI€ yenoBeky. Jlymalo, B 3TOM BONpoce clieyeT IPUAEPXUBATh-
Cfl aSTHOCTULIM3MA. M bl HEIOCTATOYHO 3HAEM O NNPOUCXOXKIEHUH
KH3HY Ha 3emsie — 1 TOPA3[O MEHDINE O TOM, ARIAETCA NN €C~
TECTBEHHbI 0TOOP «KOHBepreHTHhIM». [T03TOMY BpsiJ 11 CTOUT
BbUABMIaTh (1PETIONOXKEHUA O HATMYHH BHE3EMHOTO pPa3yMa, 1a
€lLe C XapoM X apryMeHTHPOBATh,

onTky NOMMAaTh CHTHANLI HHOTIAHETHBIX UHBHAK3aLMIA
CTAIKMUBAIOTCS ¢ Npobiiemoii ¢puHaHCUpOBAHKMA — TOCYAApCT-
BEHHbIE OPraHb! OTHOCATCH K HUM Kak K puasMam o HJIO u
3eNieHbIX yenoseykax. 1o cyacTsio, YacTHBIE CITOHCOPD) NIOAAED-
KHBAIOT YCHAUS KATUDOPHHICKOTO MHCTUTYTA, YNIOPHO BEAY-
11eT0 NOUCK BHE3EMHOIO pa3yma.

51 oueHb yBneueH ITUMHK HCCIIEA0BAHUAMMK Y NPOAOSIKAN Obl
HX, HEB3HPAA HM Ha KaKue A0BOALI IpoTHB. [TocTymienKe mo-
60ro UCKYCCTBEHHOTO CUrHATa U3 KOCMOCa KpaiiHe BaxHO. Ko-
HEYHO, Mbl HE Y3HaeM, MOoCNaH CHFHAN PasyMHBIM CYILUECTBOM
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WY aNNapaToM AaBHO BbiMepiuel umsuanzauuy. Ho nonobHbIH
KOHTAKT NoKa3af 6bl, YTO KOHLIENUMK TOTUKH H QHUINKH CYLLIECT-
BYIOT He TOABKO B HEAOBEYECKOM MO3re. Mbl 6B [10-HOBOMY
B3[VISTHY/IM Ha 3BE3bl, YAOCTOBEPUBIUIUCD, YTO €CTh TaKas, Bo-
KDYI' KOTOPO#i NETaeT NNaHETa CO CIOXHOK, KakK Yy 3emiu, 61o-
cihepoi.

KoHeuHO, MOHCKH HHBIX MUPOB HE 3aCTPAXOBAHbL OT IIPO-
pana. OHAKO Heyfaya OTHIOAb He GyjeT 03HaYaTh, YTO MBI
OIMHOKHU Bo BeeneHHo#, Bo3MOXHO, pasyMHble CyLUECTBA Ha
OPYFUX TAaHETaX 3aHHMAIOTCA CAMOCO3EPLIRHUEM U He XeNaloT
ce6s1 06HapYXHBATb. A €CNH BHISCHUTCH, 4T0 KpoleuHas 3eM-
N9 AeHCTBUTEIBHO SBIAETCH EAMHCTBEHHBIM MECTOM OOHTaHHSA
Pa3yMHBIX CYLIECTB, TO H 3TO He KoHel uctopuu. [epen HamMmu
Bcrauer ambuuHO3HaR 3a1a4a pACTIPOCTPAHUTD XH3Hb ITO BCE-
My Kocmocy. Briepeau y vac MHoro spemenu, CosteyHas [a-
NAKTHKA NIPOCTUP2ETCA Ha COTHM THICSY CBETOBBIX JIET. s TO-
ro YToObl PACLBECTH, €l MOHAROOHTCH MCHbille BpDEMEHH, YEM
xoraa-T1o 3emie. CoNHUE NOracHET Yepe3 NATh MUANWAPAOB JIeT.
Hauwa 6uocdepa 6narosaps ecrecTse HHOMY OTOOPY pa3BUaach
#3 NMepBbIX MHOTOKJIETOMHBIX OPraHN3MOB 3a CPOK B NATH pa3
Kopode. PacripocTpaHeHUE XU3HH MOXET TIOHTH yAapHBIMH
TEMNaMy, Tak Kak OyaeT HanpaBiATbCA UCKYCCTBeHHO. Crox-
HO CKa3aTh, XaK 3TO OTpa3sHTCA Ha Heit camoil. He uckuouero,
YTO OHA KAYECTBEHHO HIMEHUTCA. CHe NPEANOA0XKEHWE NEXUT
B 061aCTH Hay4YHOM (aHTACTHKH, HO BOBCE He ARigeTCH ab-
CYPIHEIM,

OT APYruX MHPOB K APYr#ftM BCEAEHHbIM?

Cro 5ier Ha3Q HUKTO HE 3HAA, [TOYEMY 3BE3Ab! CBETATCA.
Bonee Toro, Mbl HE UMENH HH MANCHILIETO NPEICTABICHUS O TOM,
YTO AEXUT 32 npegenamMu MaeqaHoro Tlytu, kotopbtii cuuTancs
CTATMYHOH cHUcTeMOi. 3a nociacaHuUe TPH necATHIECTHA OGaaro-
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Daps 30HJaM Mbi MONYYWIH KapTHHY Bcex naahet Raueit Con-
HEYHOI CHCTeMb! ¥ BJ1arofapst TMTAaHTCK MM TESTECKOIaM CMOTJTH
3arisiHyThb B IIy6HHY BeeneHHOM, 3a MCKIIOYEHNEM YEPHLIX JbIp.
CeroaHs LoCTyNHas HalleMy 3peHHI0 NRHOpaMa KOCMOca fipo-
CTHPAcTCs B MHUTMOHSBI pa3 AalbiIe CAMbIX OTAAIEHHBIX BUAH-
MBIX 3B€3/] — 0 FANaKTHK, KOTOpbIE JIEXAT B ECATKAX MHIUTH~-
apIOB CBETOBBIX JIET OT Hac. BeeleHHas OTKpbiach Mepe HaMu
[IO CaMbIX NEPBLIX CEKYHI CBOETo 00pa3oBaHAfs. HeHIBeCTHRM
ocTaercs AyMilib HaYano ee paclupeHns.

Yentexu acTpoHOM UM NOPOAH/K NPERNOAOKEHHE, YTO Haula
Bcenennasi, oGpa3opaHHas BojibuiniM B3pLIBOM, He ABASETCA
EAMHCTREHHOI W HENOBTOPUMON. TEOPETHKH 3aNOA03PWIH CY-
WIECTBOBAHHE MHOXeECTBa MMPOB. AHapei Jiunae, Anekc Bu-
NEHKMH W JPYrue CO3NANW Ha KOMIILIOTEpE «BeHHYIO» HHONA-
LMOHHYIO MOLEJTb, AEMOHCTPHPYIOLLYIO, KaK MHOTOYHCAEHHbIS
BCENIEHHBIE POXAAOTCS BCheacTBHe BosTblIHX B3pLIBOB, NPOYiC-
XOISIUKX B pa3HOe BPEMS W B pa3Hbix mectax. AnaH Iat u Jin
CMOMKH BHIABHHYIH HOCIO, YTO HOBhIE BCEAEHHBIE 00pa3yloTes
M3 YEPHBIX AbIP U, PaCLIMPSIKCh, YXOUST B HEAOCTYTIHBIC /15t HAC
obnacTv npocTpaHcTBa M BpemeHH. A JIuza Panasn u Poman
Cannpam paxe JONYCTHIIH, YTO HEKOTOPbIE BCEJIEHHBIE HAXO-
IATCA B APYIOM H3MEPEHHM M B3aUMOLCHCTBYIOT NOCPEACTBOM
rpaBUTaUMH KM BOBCE HE OKa3biBaIOT AAPYT Ha APYyra HUKaKoro
RausHus. YToGbl YAICHHTD 3Ty NICIO, BOOOpa3uTe, YTO MOBEPX-
HOCTh tIapa — NBYXMEPHAA BCeleHHas, CyltieCTRYIOMIAs B HAlliEM
TPEXMEPHOM MHPE, a IPYTHE BCENEHHbBIE — MTOBEPXHOCTH APYTHX
t1apos. XKykv, non3aloume ro iapam | He UMEIOLIME NMPEACTaB-
JIEH1s O TPEThEM H3MEPEHHH, HE OYRYT 3HATh HH O Hac, HU O
cocensix. Mx Mecta oburanua GyayT oTaeabHeIMU obnacTamu
NpOCTpaHCTBa ¥ BpeMEHH. Mbl ToXe HE Oynem 3HATL O HUX,
1I0TOMY YTO Y HAC HHBIE KPUTEPHH U NOHSTHS.

Anan Tat u Dnsapn fappHcoH NpeanoaoXunu, YTo BCeneH-
HYI0 MOXHO CO3/1aTh B 1afOpaTOpHHIX YCAOBMAX, B30PBaB KYCO-
4eK BeulecTBa M 06pa3oBaB HeGONbLIYIO YepHYIO RbIpY. «MoxeT
ObITb, HALL MHP MONYYHURCH B pe3yJILTaTe NMOAOOHOro 3KCTepu-
MEHTA, MPOBENCHHOTO B APYro# BCEIEHHOH?» — 3adyMaiNCh
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otin1. Jlu CMOAHH 3aBHI, YTO B TAKOM CAYYAE ROYEPHSA BCENEH-
Has AOJIXHA NOSYHHATHCA 3aKOHaM (DH3HKH, CXOAHBIM C TEMH,
KOTOphie NeiCcTBYIOT B poaAnTennLCKoi BeceieHHoil. Ecav atu yue-
Hbi€ TIPABbI, TO TEONOTHYECKHE APryMEeHTHl MOTYT OBPECTH BTO-
PY!0 XHU3Hb. [PaHb MEXAY ECTECTBEHHBIM M «CBEPXBECTECTBEH -
HBhIM® COTPETCH. '

Thnote3a o napamienbHBIX MUPaX MO3BONAET OOBACHUTHL
HEKOTOpKE MapasoKXChl KBAHTOBOU MeXaHHKU. A Boobule-TO
TEOPHS «+MHOXECTBA MHPOB» GbLTa pa3paborata Xeio BeperTtom
n Ixonom Yusnepom B 1950-x rogax. Eule panbuie cloXHbil
KOCMOC, CO30aHHbIH TBOPLIOM 3B¢3n, ONUCaN B HaydHO-daHTaC-
TUYecKoM pomaHe Onad Cramenon:

«Korza cyulecTBo CTanKuBantock ¢ HEOBXOAMMOCTHIO
BuiGOpa, GHO BLIGH pa1o BCEe BO3MOXHOCTY Cpasy, co3naBas
MHOXECTBO... Pa3HbIX HCTOPHIl kocMoca. Tak Kak B xone
KaXKIO#H 3BOTOUMK KOCMOC b1 3acesicH GONbUINM KOH -
YECTBOM CYUIECTB ¥ KAXIIOE M3 HUX NOCTOSHHO CTalKYBa-
JIOCb € HEOOX0AMMOCTHIO BbIOOpa, KOMOUHALNA BCEX MX
fiyreli 6612 HEMCYUCTIVMA, M B KOKAbII MOMEHT KOCMMU-
4EeCKOro speMeHH BOIHHKAI0 GECKOHEYHO MHOTO OTAEb-
HBIX BCENEHHBIX?.

YNnoMaHyTHIC MHOH TEOPUU B3ATHl HE W3 BO3RYXa, Kax/aas
UMEET CEPHE3HOE TEOpETHYECKOe 00oCcHOBaHMe. OQaHAKO npa-
BWIbHOM B TydilteM CNyyae oKaxeTcs ofiHa. BnonHe BO3MOXHO,
4TO BCE OHM OLINO0UYHK. UMErOTCA Y aNbTepHaTHBHBIE THIIOTE-
3bi, OTPHHAIOLLME MHOXECTBO MUPOB.

YT1o06bl NOATBEPAUTS KAKYI0-AHOO H3 ITHX TEOPH, HEODXO-
JAUMO onucaTh GHU3NYECKoe COCTOsTHHE Hawei BeeneHHoi, Kor-
2a OHa ObUIA CKATa HACTOJIBKO, YTO €€ COTPACAN KBAHTOBbIE
daykryaituy. ApyruMu ciosamu, Heo6Xo0JHMO 00 BEINHUT TE-
OpPHI0 rpaBUTaUMK DitHUTelHHA (06WYyI0 TEOPHIO OTHOCHTENb~
HOCTH) C KBAHTOBHLIMY NMPUHLUMNAMH, YOPaBASIOLINMUA MHKPO-
MHUPOM CYOaTOMHBIX YaCTHII,
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MNocnenHwve TpMANATHL AT XU3HHM DHHWTENH caM Geaycnew -
HO NbITAICA HalTH TaKylo ODREAHHHUTERBHYIO TEOpHIO. 3nbie
SI3bIKH TOBODPAT, YTO C TRKHM XE YCTIEXOM OH Mor Gkl OCBATHTL
BTOPYIO NONOBUHY XH3HHU puibanke. Tenepn acHo, YTO €ro Nno-
MCKH 6K npexaeBpeMeHHbIMH, NMOTOMY YTO OH HE 3HaN O
CTPOCHHUM SIpa H clabblX BIaHMOAECHCTBUSX.

PaspaGotka 06beAMHHTENBHOI TEOpHHM B 1BaALATH NTEPBOM
BEKe MOXET CTaTh BIOAHE PealbHOM 3a1aueii, TaK KaK JUifl 3TOro
6ynet R0cTaTOUHO NpeaAnocKNoK. Ho uckoMas Teopus nonxHa
6uITh HE TOJNIbKO NOrMYHOMN. HyXHo 6yner yGeauTsbes, YyTo oHa
HeE ARIACTCA YKCTO MATEMATHYECKOH KOHCTPYKLINEH, 8 BOAXOANT
IUTS ONUCaHUA pEANBHON IECTBUTENBHOCTH. 3Ta TEOPHS N0AX-
Ha 00bACHATH dhaKTht, KOTOPLIE MHAYE OOBACHNTL HEBO3MOXHO. -
Hanpumep, oHa A0NXHE yBS3aTh AACPHbIE, 3NCKTPHUECCKHE U
IpasHTaLMOHHDIE CUJIBL HJIH PACTONKOBaTh, OTKYAA B3IUCH TPH
BMAa HEUTPHHO. BrioJiHE BO3MOXHO, YTO B TeyeHHe BAnxXaitmx
AeCATUETHH (DU3HKH pa3paboTaloT TaKylo TeOpMIo. 3TO MOJIOo-
XHT KOHEU NOoHCKaM, HavyaTbIM NMpCRIICCTBEHHHKaMHA HuloToHa
1 NPOLOMKEHHBIM MaKcBenoM, JHHIUTEHHOM H BX NOCNER0-
BaTeaaMu. Ho MeHa Gosibliie BONHYeT OOBSICHEHUE TOTO, NTOYEMY
Hawa BceneHHas obnanaeT psaloM YAHBHTENILHBIX CBOMCTB.

Hawa cchepuueckas 6mocpmabHas Bcerennas

Ecnu B kocMoce y Hac ecTh 6paThst Mo pa3yMy, TO OHH BOC-
NPUHMMAIOT PEATLHOCTS fl0-CBOEMY, HE Tak, KaK MBI. Ho oH#,
nofo6HO HaM, COCTOSIT U3 ATOMOR H MTOYHHSAIOTCS DUIHHECKUM
3akoHaM. M oMU HaBepHfiKa, Kak U Mbi, BEAYT Ha4ano MUpa oT
Boapwioro B3peiBa, NPOM30LUIEAILIETO TPHHAALATE MHIKADAOB
JIeT Ha3aj.

Mpui Bce 3aBUCHM OT Hawiei ceprueckoil BeenerHoit. Ona
«6KrodubHa», TO €CTh 61aTONPUATHA ANS POXACHHA XN3HU.
[Toxoxe, 3T0 CBA3aHO C ONPEAENEHHBIMU £¢ CBOHCTBAMMY.
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[MpeaAnoCLLIKHU, HEOOXONUMDbIE [T Pa3BUTNS 110607 PopMbI
XH3HW — CTAOWJIBHO TFOPRLLUWE 3BE3ABI, aTOMBI (Yrjepo, KHc-
JIOPOA ¥ KPpEMHUH), CIOCOOHbIE K 00Pa30BaHHIO CAOXHBIX MO-
JIEKysl, K npovee, — 3aBHUCAT OT 3aKOHOB (PU3HMKK, a TAKXE OT
pa3Mepa, CKOPOCTH PaciUMpCHHUR H conepxaHusa BceneHHoil.
Ecny 6b1 Bo BpeMa Bonbluoro B3peiBa ycnoBua GuUTH XOTb He-
MHOIO MHLIMHM, Hac 6b1 He 6bino. Jpyriue ycaosus npHBeny 6ol
K NOARICHHIO BCENIEHHbIX 683 aTOMOB, XHMHHECKHX NPOLIECCOB
H NMAHET, WM K 06pa30BAHHIO REQONTOBSYHBIX CrYCTKOB MaTe-
PHUK, KN K pOXAECHHUIO MUPOB abconioTHo Bectinoanbix. To, uto
BCE NPOM30ULIO UMEHHO TaK, KaK NPOH3OLLIO, KAXETCs HEMoC-
THXHMON 3araakoi.

hasnbiit BONpoc, BONHOBaBUINKA BiBLITEMHa, Obin cheny-
outuit: «Mmen nm Tocnoas BeIGOp NpH CO3AaHWKN MHpa?» DitH-
UITefHa HHTEPECOBANO, YeM ONIpe/ieNICH bl 3aKOHbI, YIIpaBnsloiue
HailleH BeeneHHOM, sBASIOTCS JIM OHY 110 MAaTEMaTHYECKUM NIPH-
YWHAM YHUKAAbHBMH, NPU Kakol CHTyal WK OHU MOTJTH Ob! oKa-
3aTheq COBeplileHHO apyruMu. Ecau y bora He 66110 BApHAHTOB,
T0 6rodWILHOCTE Halleit BeesienHoft cnenyet cuntars 6eccnop-
HbiM dakToM. B NpoTMBHOM ciyuae npuaeTcsl IPU3HaTh, 4TO
3aKOHM (PH3UKH GoNee NMNACTHUHBI, HEXENTH NMPHHATO NyMaTh,
¥ TOr/1a CyHeCTBOBaHME Pa3HOKAYECTBEHHBIX MUPOSB CTAHOBKT-
Csl AOTIYCTHMBIM. BCsl COROKYMHOCTL BCEICHHbIX TIORYKHANACH
661 OIUHAKOBLIM GYHAAMEHTRALHBIM MPUHLIKNAM, A TO, YTO MbI
HaabIBacM 3aKOHAMK TIPDHPOIbI, Y KaXIoi 6bliu 66 CBOM M 3a-
BUCEJIU OT KOHKPETHBIX YCAOBHI, CTOXHUBIIMXCA NOC/TE KOHK-
peroro Boasuwioro B3poiBa.

IL1a npuMepa paccMOTPpUM CHEXHHKH. [1na HHx XapakTepra
reKcaroHaJbHast CUMMeTpUS, 00YCI0BIEHHasi hopMOit MoKy
Bonbl. Ho nonpoOyiiTe Haiity HIEHTHYHBIE CHEXHHKH. Y30p
KaX RO 3aBHCHUT OT YCAOBH I €€ BOJHUKHOBCHUA — OT TOrO, KaK
HM3MEHAIMCh TEMNEPATYPa K JaRiIeHHe NO MeEpe TOTO, KaK OHa
nerena w3 obnaka, rae 3apoamnack. HekoTtopsle cBoiicTBa Hawen
BceneHHOM ToXe MOryT ObITh pe3ylbTaTOM CJIy4alHOH CLenKH
coOLITHIt — TOTO, KAK KMEHHO OHa OCTLIBaNA f1ocne bonbiuoro
B3pbiBa. BoT CHOBa NpUMep: pacKasicHHbIH OKpacHa KYCOK Xe-

2-3207
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jle3a no Mepe OCTHIBAHMS HaAMarHUYMBACTCS, HO OPHEHTALIMS
NoJiA 3aBUCHT OT NOGOUHBLIX axTopOB.

DTOT CUCRAPHIA, BO3MOXHO, HE SIRIAETCH OOLUHM JUIS BCeX
mupoB. Ecan Gu3nuku cyMeior BLICTPOMTb YOEAUTENbHYIO TEO-
PUIO, TO Mbl Y3HACM, KaKHE KMEHHO aCNEXTH! NPHPOALI ARAAIOT-
cq cneacrenem GbyHAAMEHTANLHBIX IPUHUKNOB, 2 KaKue Nnpu-
BHECEHM OOCTORTEALCTBAMY.

Ecnu Gl AeicTBHTENLHO CYNIECTBOBANO MHOXECTBO BCEJIEH-
HbIX, TO SONBLIHHCTBO U3 HUX GbLto 661 crepuabio. OHM Obl
NONYHHSIUCH 3AKOHAM, MCKIIOYAIOIIUM CAOXHBIE CTPYKTYPHI,
WM 6611 Ob1 KPOXOTHHIMU WIIH HEAOCTATOMHO NOJNOBEYHLIMU
I TOro, 4ToOb! 3BONIOLNA YCrieNna cO3JaTh HA HHUX CAOXHbBIE
opmbl. Myt (1t Haty 6paThst O pa3yMy) OKAIATUCH Ob1 B KOM-
MAKTHO# M HEOOBLIYHOM TIOACHCTEME, YNIPaBRNSEMOM 3aKOHAMMU,
61aronpUATCTBYIOUIMMH CJIOXHOM 3BoNoLMH. YepTol Haleit
BeenenHol yaueaaay 6b! HaC He CUbHEe, YEM €€ MOJIOXKEHUE B
lanakrike. He syxHo chvuikom nosepats npuHuuny Konep-
HUKa. Mbl XX¥BEM Ha HeBECHOM Tene, OKPYXeHHOM aTMochepoid,
JIETAIOLIEM 110 OpOUTE HA ONpPEAEIEHHOM PACCTOSHUY OT 3BE3/1bi.
3T0 OYeHb ONpENESCHHOE U HETHITHYHOE NoNoXeHHe. OHO Ha-
BOIMT Ha MbICNIH O 3aNaHHOCTH. ChydaiiHoe monoxexHue 6610
6ul rae-HUOYAL HA PACCTOTHMH MWUIHOHOB CBETOBBIX ACT OT
6nuxaiuiest TanakTuku. Ecau CyuiecTByeT MHOTO BCENIEHHbIX,
fHobLIan 4acTh KOTOPLIX HEOOUTaEMa, TO HaM He cieayeT YAUB-
JATHCHA, YTO MBI XKWBEM B OOUTAEMOMN.

Bo3M0OXHO, oftHax bl NOABUTCA yOeAUTENbHAA TEOPUS, KO-
TOopas NOATBEPAKT UIH ONPOBEPTHET CYLIECTBOBAHHE MHOXE-
CTBa BCENEHHBIX U MOKaXET, YTO TaK Ha3biBaeMbie 3aKOHBI NPH-
POALE ABAAIOTCA BCETO INLHL HANMU MECTHHIMH HOpMaMu. Ho
H2Xe€ 110 NOABNSHHUA TAKOH TEOPHU MEI MOXEM TTPOBEPUTH BEPO-
ATHOCTD «BLIGOPa», NPOAHAIM3UPOBaAB, HACKOLKO Halia Bee-
NeHHAa THNHYHA [UIS NOACUCTEMbI, B KOTOPO Mbl OyaTo Gbi
BO3HMKAH. EcaM oKaxercs, 4To oHa ABnsieTCs ATH MUY HbIM Ipe-
CTABUTESIEM [aXE ITOW NMOACHCTEMb!, TO HaM NPUIAETCA OTBEPr-
HYTb FHIOTE3Y O MHOXECTBE BCEJCHHBIX.
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Hpyro#t cnocod NpoBEPHUTH TUTIOTE3Y O CYIECTBOBAHUM MHO-
XEeCTBa BCENCHHBIX — PACCMOTPETb NpeanonoxXcHue CMonuHa
O TOM, YTO HOBBLIE BCENIEHHbIE DOXAAIOTCA H3 YEPHDBIX ABIP N YTO
3aKOHKI QH3IUKH B «TOUECPHHUX» BCEACHHMIX MOXOXH Ha 3aKOHH,
JNEHCTRYIOILMKE B «PORUTE/IBCKHXY , 3ITAKA KOCMHUECKAR Hacnea-
craennocTb. Ecnn CMONTHH Npas, TO BCeflEHHbIE, 06pasylonine
Goniblie YePHBIX ARP, KMEIOT NEPea MANTOMOLLHBIMH PEfIPONYK~
THUBHOE APEHMYLIECTBO, KOTOPOE NEPEeRaeTCs CAeayloiiium no-
xosieHusam. Ecnv wawia BeenienHast nosiBUaacy TakMM 06pasoM,
TO €€ NPEAPAcMoNoXEHHOCTb K 06pa3oBaHUIO YEPHbBIX ABIP A0JIK-
Ha 6biTh 6/1113Ka K ONTUMaNsHOM ¥ N060e HIMEHEHHE 3aKOHOB
(PN3INKH UM KOHCTAHT CHYXKAET 3Ty crocobHocTb. Teopnsi CMo-
NMHa nMoKa He Hauljia HUKAKuX MOATBEPXKICHHI, KpOMe Toro,
OHAa He OOBACHAET, KaK Gu3nyeckad MHMOPMALLUA NEPEXORUT OT
OIHOM BceneHHOoM X Apyroit. JInuHo s c1abo Bepio B XMBYYECTH
3T0M runoressl. OaHako CMONKMH 3acyXHUBacT ON1aroAapHOCTH,
NBO NPOAEMOHCTPUPOBAI, YTO HECOCTOATENbHOCTh TEOPHH O
MHOXECTBEHHOCTH BCeJIeHHRIX IOKA3yeMa.

[a, pasHbie NpeanonoxeHUd OTHOCUTENbHO Hailleit Bce-
JNEeHHOR MOIyT ObITh OTBEPIHYTS!, KaK W JI0ObIE HAYUHBIE BEPCHH.
W pano yrBepXaaTth, YTO 66110 MHOTO BOJBILNX B3PLIBOB, MBI
C/IRiLKOM Maso 3HaEM O 3apOXIeHUU Hatuel cobcreenHo#H Bee-
JICHHOM. Ml TaXKe He 3HaeM, HACKOJIBKO YHUBEPCANbHBI 3aK0~-
Hbl NpMpoabl. Peluts 3TH npobneMul npeacTonT GHU3NKaM B
6avxakive naTeaecar geT. Ho ecan oxaxeTcss, 4TO 3aKOHbI
(bH3UKH H BIPSAMb SBASIOTCS 3MACTHYHBIMU, YTO OHU NO3BONA~
10T CO3AATh BCEJIEHHBIE C Pa3HbIMH CROHCTBaMY, TO BO3HUKHO-
BeHUe Hatlleit BeereHHOM MOXHO GyaeT 06BICHHTD C NOMOLILIO
TaK Ha3biBaeMoro aHTponHoro npuHuuna. Ha caMoM nese ato
OyneT e1NHCTBEHHOE BO3IMOXHOE 001CHEHHE HEKOTOPBIX BaX-
HBIX CBOHCTB Hauiei BeenenHoi. OnpeaeneHHbie YaCTH KOCMO-
JOTHH 6YAYT HATTOMUHATD 3BOJIOUMOHHYIO GHONIOTHIO.

To, 4TO MBI TPAXMUNOHHO Ha3biBaeM BceneHHoit, MoxeT
0Ka3aTbCsl pe3yisTaToM OfiHOro M3 Bonblumx B3pbLIBOB, TaK Xe
xak Haita CoJiHeYHas cHCTEMa — BCETO AMb OHOK U3 TlaHe-
TapHbIX CUCTeM [anakTHKy. Y30p KpHCTaAnoB abda Ha npyay

2*



36 MapTtuH Puc

JABHUCHT OT OKPYXAIOWMX YCAOBHIA, 2 He OT yHAAIMEHTANbHbIX
CBOMCTB BOAbI. Tak U Kaxyuieecs TOCTOSHCTBO MTPUPOAbI MOXET
OHITL CNEACTBHEM MUTPHLI CAy4yast, a HE NPOABNCHUEM KaKHX-TO
yHaaMeHTATbHbIX TTPYUHUKIIOB. Toraa noMcK TOYHLIX GopMyN
pU3INYECKHUX KOHCTAHT MOXET 0KA3aThCA TaKUM Xe becnone3-
HbIM, KaK H nonck Kenaepom ToUHbIX KOTHYECTBEHHbBIX ONUCa-
HHUA nRaHeTapHbIX OpoUT. He HCKAIOYEHO, YTO YUEHBIX HAUHYT
HHTEpECOBaTHL APYIUe BCEAEHHbIE, BEAb HA MPOTAXEHHUM BEKOB
Mozei 3aHUMATH «apyrue Mupbl». TeM He MeHee (M 30eCb Y4eHbIH
C PaIOCThIO YCTYNHT TPHOYHY hunocody) BOIIPOC O TOM, TOYEMY
BoobulLe YTO-TO CYLIECTBYET, OCTaHercs B cihepe MeTadHIuKH U
Bceraa 6yneT OTKPLITHIM,
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Cpezm BCEX HayK MaTeMaTHKa, BEPOATHO, HMEET CaMYIO UIUH-
HYIO HCTOPHIO, B 3TOM ¢ HEH MOXET COMEPHUYATb TONBKO acT-
poHomust. O6e HayKu YXORAT KOPHAMH BO BpeMeHa BaBHAOHHUH,
¥ CACSIaHHDbIC TOTAA OTKPAITHA HE NOTCPAJIK CBOC 3HAYCHHE H N0
ceit aertb, XOTs1 ACTPOHOMMB HA0/II01a10T 332 peanbHbIM MHPOM, 2
MaTeMaTUKH ONEPUPYIOT TEOPETHYECKHUMH CTPYKTYPaMH, MMCH-
HO TEOPHS ABASETCS ABMXKYLUEH CHIOH aCTPOHOMYH, 2 MaTeMa-
THKa pa3BUBACTCA U3 NONBITOK BBHICTPOUTL MOZECAbL PCANIBHOTO
MHpa.

B acTpoHOMHM clydaiuch BesMKUe norpaceHus. Crapole
TANOTE3B! OFIPOBCPraJyIUCh H 3aMEHANNCH COBEPUWIEHHO HOBLIMH,
Hanpumep, B 1877 roay utanbauckuit actpoHom JDKOBaHHH
Cxuanapenny yBuaen Ha Mapce ceTb TOHKHX NPAMbIX AMHKANA N
HaaBaJ ux «cqnali». 3To CNOBO 03HAYAET «KaHa, NPOJIUB, IIPO-
TOKAa, Kataba». [loyeMy-To 3aKpenuioch nepeoe 3HaYEHUE, UTO

* HAn Crioapt B 1995 roay nony4nn meaanb KoposieBcKoro ofulecTsa nMe~
HU Maiixna ®apages 3a BuuIaloWHiica BKAaa B nonyagpu3aunio Hayku. Hanu-
Cal MHOTO cTaTel N0 MaTEMaTHKE JUIA TAKHX H3BECTHBIX XYPHAROB, KaK «/luc-
kaeeps, «Huio cailentucrs u «CaitHes. BoT yXe necath €T o BENET KONOHKY B
xypHane «CajieHTH)HK aMEPUKaH» W SBNAETCA KOHCYNALTAHTOM MO MaTeMaTH-
ke B «Huio cafieHTcTe. ABrOop KHMT «Hrpaer nn Bor s xocTu?», «[yrasowas
cUMMETPHSA», «OTCI0Aa BO GeckoHeuHOCTH», «[lpupontbie uncnas, «dpyrue

CeKpeTH XU3nMs, «[1nockas 3emnsi», « KoHel xaocas i « BLIMKCL PEANbHOCTH
(nocnemHHe e HamHCaHB COBMECTHO ¢ [IxekoM KoaHom).
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fIPMBENO K LWINPOKOMY PACTIPOCTPAHCHUIO MHeHHs, Gyato Mape
HaceJleH pasyMHBLIMH CywecTBaMU. Cefiuac Mbl CTANH yMHee, H
3HaeM, 4yTo Ha Mapce XH13HH HeT. YacTo roBOpsT, 4TO B MaTe-
MaTHKE PeBOMIOUNH HEBO3MOXHE!, TaK KaK MPHPOAA MATEMaE-
THYECKOH TOUHOCTH He M3MeHsieTcs. Ho n3MeHnercs yenose-
YeCcKoe OTHOUIEHWEe, M caMOoM 3HAYMTENLHOMN! peBoJoLHel B
MaTeMaTHUKE CTaN 1EPEeCMOTP KOHLENLNN «MaTeMaTUYECKOR
TouHocTh». Bnaroaapa Kypry I€nenmo u Anany TypuHry Mbl
Tenepb NOHUMAEM, YTO MAaTEMATHYECKAS TOMHOCTh He ARAAETCSH
aBCcoMOTHOM.

B 6anxauine NATLACCHAT AET B MATEMATUKE MPOH30OHIET
HECKOIBbKO Gonbllux nepeMeH. Hekotophie U3 HUX yxe npouc-
XOMSIT — YCWIERNE BNUARMS KOMNbIOTEPA U HOBbBIE Npobaembl,
KOTOpbi€ CTABAT OHOJIOTHYECKHUE HAYKH U HPMHAHCOBBIA CEKTOP.
byzayT u 1pyrue, HO caMoe TOUHOE TIPEACKa3aHHe — 3TO TO, YTO
GONBIIUHCTRO NPOPHIBOB OYIYT HEOKNAAHHLIMY.

MHorue aBTOphI NPEacKa3biBAIOT UIMEHEHHE CAMOTO MO~
HATMS BOKA3aTeAbCTBA, YTO ABNALTCA LIEHTPAbHOM KOHLENUM-
eit MaTeMaTHKH. HekoTophie CYHTAIOT, YTO KOMTILIOTEP NO3BO-
JIUT NEPEeCMOTPETh KOHUEMUMIO I0KA3ATENbCTB, APYrie AyMaloT,
YTO CaMa 3Ta KOHUENuua NOAHOCTbIO oToMpet. Oba Barisna
OCHOBBIBAIOTCS Ha DYHNAMCHTAIbHOM HEMOHUMAHUH TEKYLIHX
TeHAcHUKA. B MaTeMaTHKe A0Ka3aTeNbCTBO 3aMeHsieT Habrio-
JEHUS U 3KCNEPUMERTH! B Ipyrux obnacrax Hayku. C noMoubio
JIOKa3aTeNbCTB MaTEMATHKH YOSXKIAIOTCH, YTO HX U3BICKaHUA
REACTBUTENBHO BEPHbI, YTO XENaEMOE He BLAACTCA 3a AekCTBY -
TeAbHoe. Ucnonb3oraHme KOMIbIOTEPA HUKAK He BAMAET HA
HeobX0AMMOCTDb B JIOKA3aTENbCTRAX, TAK Xe KaK U306peTeHue
MMKpPOCKOMNAa HUKAK HE MOBNHANO Ha HeoOXoauMOCTh NOCTa-
HOBKH 3KCNEPUMEHTOB B Oronoruu. [poaonxas 3Ty aHanoruio,
MOXHO CKa3aTh, YTO KOMNLIOTEP NOIBONKUA MOANDUIIUPOBATH
M YAYYUIHTbh TEXHOAOIUIO XOKA3aTeAbCTB, HO unocodus or
9TOM0 HUKAaK He H3MEHUNAch. JoKas3aTenbeTBO — LENONKa fo-
IHYEr YYX YMO3AKJIIOUCHHUA, BLIBOAALLAA HOBYIO TEOPHIO M3 yXe
CYWECTBYIOLIKX, BEPHOCTL HOBOH TEOPHH AOJIKHDI TIATENLHO
APOBEPHUTH CICUHATKCTHI. KOHUENMS N0KA3aTEALCTBA, 2 TaK-
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Xe YOeKAEHHOCTb B €r0 HEOOXOMUMOCTH ISt MATEMATHKM OC-
TaHeTCsl B UGJIOCTH M COXPAHHOCTH U YEPE3 NATLACCAT JIET.

MaremaTtika yepnaer HAeH M3 JBYX HCTOMHHKOB. [lepBhIM
ARAseTCH peanbHbtit MUp. Kak moxasanu Kemnep, Tanwieit, Holo-
TOM U ApYTHe, Bce BO BeasteHHOM NOAYHHIETCA NPOCTbIM MaTeMa-
THYECKMM MPaBHUNaM — «3aKORaM npupoas. Myorna dpusmuxu
nepecMaTpuBaloT (OPMYRHPOBKH 3THX 32KOHOB. Knaccuyeckas
MexaHMKa HbloTOHA yeTynuia 1opory KBaHTOBOH MeXaHUKE H
TEOPHH OTHOCHTEABHOCTH, KBAHTOBAs IPaBUTaLINA U CYNEPCTPY-
Hbl OKa3HBAIOT 10pory B Gyayuiee. 3aranku peanbHOTO MHpa
nobyXaaloT K MOUCKY HOBhIX TEOPHH, H MaTEMATUKa HE yTpauu-
BAaET CBOCit 3HaYHMOCTH, DaxXe €CAH HCXOAHDBIC TECOPHUH HIMERH-
JIKCh. ,
Bropoi#i HCTOYHHK MaTeMaTHYECKHX HACH — YETOBEYECKOE
BooOpaxenue. [Topoit MaTeMaTHUeCKHE H3BICKAHHUA TTPOBOLAT-
Cf pagu pa3BUTHA caMoi HaykH. IlyTb OoT peanbHOro Mmupa K
MONAHOCTHIO 3aBEPUIEHHOM MaTeMaTHHECKOH MOAE/IH BECbMA CJIO-
>KeH. 3xech TpebyeTcs NpoBeacHHUE ONpELENeHHEIX pa3paboToK,
TIpHieM YACTO OTRAKHLIE FPYIHILI HCCAEAOBATENEH OTKIIOHAIOT-
cA oT obliero nyTu B NOMCKAxX CBOErO BHAEHHUSA NpobieMbl W
HAXOAAT ropa3no 6osee npapaonogo6Hy0 Teopuio. Jns Takmx
NUOHEPOB LEHHOCTL UX UCCAEAOBAHKI OYE€BUIHA, 3TO TO, YTO
YX NOBYXIAeT, UM HE HYXXHO HUKAKHX Harpan, KpoMe YAOBJET-
BOpeHHs CODCTBEHHOMO MHTEPECA.

Hcxoas u3 nocTaBieHHbBIX 33434 MATEMATHKY IeNAT Ha TIPU-
KJIaRHYIO W TeopeTHYECKY10. Ha3paHus He ClIMIIKOM TOMHO OT-
paxaroT cyTs. MHorue 061acTH NpUKITaTHON MaTeMaTHKY Ha
CaMOM Jejie He HMEKOT HHKAKOTO DEaJIbHOrO NMPUNOXEHHUS, a
JOCTHXKEHNS TEOPETHIECKOH MaTeEMaTHKHU, HaoDOPOT, HaCTeHb-
KO HaXO/IAT fIPpaKTUYECKOe NpuMeHesie. Tem He MeHee Ha3BaHus
Pa3AeNoB YKA3LIBAIOT Ha TO, YTO MaTEeMaTRYecKas HayKa Coeau-
HseT TpeDOBaHHUA OKPYXAIOLIEro MHPA C YeJToBeYeCKHMM BOOG-
paxeHueM. JIByCTOpOHHMIt NOTOK MAEH ABASETCA ABHXYLUei
cunoi MatemaTuku. g nocTHXEHHS Aporpecca HeoOXoa¥Mb
00a TeyeHns B MaTEMaTHKE, 1 6ECIONE3HO rafaTh, KAKOE H3 HUX
BaxHee,
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Cro ner Ha3an 60MbIWMHCTBO MATEMATUKOB H3MEPAAK KOH-
THHYYM. [19THICCAT AET CNYCTA KOHTHHYYM CTa1 CAULIKOM 6ONb-
WO, ¥ MaTEMATHKK HAYaIM CNeliHaIH3UPpOBATLCH, YTO IPHBE-
10 X Pa3AEACHHIO AHCUHHTUTMHBL CleuHATHCTH! B TEOPETHYECKOM
W IPHKFANHOH MaTeMAaTHKE Pa3ACAWAKCH Ha ABA fiareps, y Kax-
OT0 NOABUAUCH ¢BoA dimnocodHn, CBOH Bamsuas Ha QyHIa-
MEHTAILHBIC MPHHLMITEL, Ha HEOOXOAMMOCTD AOKAIATENHCTB, Ha
METORB! UCCJICROBAHHS. Bce 370 HAIOMUHANIO PACKON EAVHOM
UEPKBU Ha BpaXIyIoLIHe ceKTH. K Hauany HOBOMO ThICHYENETHS
CaMOpa3pyIUHTEILHAS TEHACHUWS Hayana yracate. Meroas Te-
OPETHYECKOH MaTEMaTUKH BIOXHYIK HOBYIO XY3HL B NPUKAaA-
HY10, a 1poOneMbl, BO3HNKIOWHE B MPUKITALHBIX 00NacTAX,
CTAMYNHPOBATU Pa3BUTHE TEOPETHYECKOH HayKH. IpaHULbI, 6O-
Jiee OTHOCALLMECH K HIACONOTHHU, YEM K PEafibHOCTH, CTANHU CTU-
pathcs. B TeueHHe 6MMKaANILIKX NATHRECATH €T TCHACHUUM K
00beMHEHNIO OKPENHYY, 1 MATEMAaTHKa BO3POANTCA BO BCCH
Kpace, 6¢3 BCAKHX HaMMEHOBaHWII ¥ CEKTAHTCKUX pPa3opoB.
KoHeuHo, cieumanu3aumns COXpaHnuTcs, Ho abCTpaKTHast JIoTH-
Ka ¥ XOHUENTYANbHOCTE BYAyT UCTIONB30BATLCA A1t PELUEHHS
KOHKPETHHIX 3anay. Bce MatemaTuku 6yayr paboraTh Ha 6naro
YeJIOREYECTBA, KAXAbIH OyaeT peilaTh CBOH 3aa4y, YBAXas Tpyd
KOJU1ET H BHOCA NMTOCHABHbIH BKal B obllee aeno.

MOXHO ¢ YBEPEHHOCTBIO €Ka3aTs, 4TO Yepe3 NATbACCAT JieT
6ynyT IOCTUTHYTbI OFPOMHAIE Yeniexu. 30noTasi 5pa MaTEMaTHKH
OTHIOAb HE 3AKOHYHAACH C APEBHUMH TpeKamMH Wik HbloTOHOM,
OHa nuet ceiyac. U dyepes MATRIECAT NeT oHa Bee elue dyner
npoaonxarscs. Hosbie naey ¥ noaxonsl NO3BOJAT PELUNTD 3a-
crapenbie npobaembi. BasTh, K NpUMepy, 10Ka3aTEALCTBO MO-
caegnei Teopemsl Mepma. B 1640 rony INbep ne Pepma Hanucan
Ha nonsix «ApubMeTHKr» JIHopaHTa, YTO ABa TOUHBIX Ky6a He-
BOIMOXHO COXHTH ¢ 00pa30BaHyeM TOYHOFO KyBa, 4TO TaKXe
CIIpABELIUBO JUISl YETBEPTOH CTEHEHM U Bbille, DTY TEOPEMY
ynanock AokKasarth b B 1994 rony. Cnipasuiica ¢ el uapio
Yaiinc. lns peuieHUs Off UCTIONB30BAN HOBBI MeTON. NPUAAN
yTBepXIaeHHI0 Mepma ropasno Hojiee LIMPOKOE TOJKOBAHUE C
KCHOJIb30BaHUEM «3TAHMTHYECKMX KPUBBIX», OTHOCSIMXCA K
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COBEPUIEHHO APYro# 061aCTH 3HAHUSA, K TEOPUH YHCE, 2 3aTeM
¢ MIOMOUIBIO BCEX BOIMOXHBIX COBPEMEHHBIX TTCAXOR0B PELLINI
ROJYYHBILYIOCA 33/1a4Yy.

Ha ceroans camol 3HaMeHuTO# HepelreHHoW npobaemMoit
ABASCTCA FUNIOTE33, BREPBLie ChopmyanposatHas [eoprom bepH-
XapaoM PHMaHOM. ITO J0BOJNBHO TEXHHYECKHKIA BOMPOC KOMII-
JIEKCHOTO aHAIH3a, peuicHHE KOTOPOIo NPOAbET CBET Ha [TPOCThIE
yHCia, UirebpanyecKylo TeOpHIO YHCe, anrebpanyecKylo reo-
METPHIO M JaXe ZAUHAMUKY. B nocaenHyie roabl Gbiy NpocacxKe-
HB MHTEpECHBIC CBA3HM 3TOH TEOPHH C KBAHTOBOM (BU3UKOINA,
PuckHy npeanonoxmrs, 410 K 2050 roay runotesa PumMana 6yaer
noka3zana. TpeanonaraeMoe pelleHUe OKAXKETCA BEPHLIM, W B
JOKa3aTeAbCTBE CHIFPRIOT GONBLIYIO POk CBSA3HU ¢ pu3nKod. Ho
He ofipeacasouryio. 1 AyMaio, YTO OKOHYATEIbHOE pelIeHUe
OyJleT OCHOBBIBATBCA Ha CBA3NIX, KOTOPhle obHapyxaTcs B Oy-
DyuleM.

B 1900 roay Masua [unbept, Benyuiuit MaTteMaTuk CBOEro
BPEMEHM, COCTABH]I CTIMCOK JIBaLIaTH TpeX MpobJieM, Noalexa-
wmx pewsernio. C Tex Nop CNUCOK CHALHO COKPATWICSA, HO TH-
nore3a PUMaHa no-npexHeMy MasguuT B HEM.

B 2000 roay Uncrntyr Mmarematukn Knes 8 Kem6puaxe
(MaccayyceTc) npeioxui Harpaay B OfMH MUJUTMOH A0TapoB
3a peleHHe KaXIO0H U3 ceMH npobnem, OCTaBUIKXCA B CIIUCKE
funGepra. KpoMe runorteast PuMana TaM 3HayaTcs runoresa
Ayankape — Tononoruyeckas XxapakTepucTHKa TPeXMEPHOIA
chepsi; npobnema paBencTna knaccos P/NP u3 teopetnueckoi
KUOEPHETHKH, IOKA3LIBAIOLIAs, 4TO CJIOXKHbBIC BLIUUCTUTENBHbIE
npouecchl AeHCTBUTENLHO CYLWUECTBYIOT; runoTess Xomxa H bép-
4ya — CeunHeproHa -~ Jlafiepa u3 anre6panyeckon reoOMeTpuu;
DELLIERUE WIM I0KA3ATENHCTBO M0 OTCYTCTBMA ISt yDaBHEH NS
Hasbe — Crokca, OMUCHIBAIOUIErO AHHAMUKY BA3KHX XUAKOC-
Te#, Y 10KA3aTeNLCTBO NMNOTE3bI WEJIH B CIIEKTPE Macc U3 KBaH-
ToBo# Teopuy nons. Haaewcs, yro k 2050 roay cnucok cokpa-
TUTCA. JlyMalo, 4yto runoresa lMyaHkape ocTaHETCst HeloKa3aH-
HoM, npofnema paseHcrBa kiaccos P/NP 6yner npuixarna
HepaspewnMoit, runorea Xomka 6yaeT onpoBeprHyTa, a THIIo-
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Teaa Bépya — CaunHepTona — [lailepa — nokasaHa. byaer no-
Ka3aHo, YyTo ypaBHcHie Hapbe — CTOKCa B ONPERIEHHKIX YC-
NOBUAX HE UMeeT PEllEHHR, a FMIoTe3a LIeJIH B CNEKTPE Mace
NPOCTO NEPECTAHET (PU3HKOB KHTEPECOBATD.

MpeanoxenHbie HHCTUTYTOM KJiest ceMb MHJLUIMOHOB RO~
NapOB HE NOHYAAT MATEMATHKOB CBEPHYTH € NYTH. MaTeMaTnxoB
B OTJIHHHE OT MOJICKYNSPHLIX 6MO/IOTOB HE OYEHDL NMPHBIEKAIOT
JIEHEXHbIC Harpaabi. TeM He MeHee A IPHBETCTBYIO YupeXiaeHue
NOAOGHBIX Harpal. OHH AEMOHCTPHPYIOT MUPY BAXHOCTD KaK
A2HHBIX BONTPOCOB, T2K 4 MATEMATHKU B LieToM. XoueTcs, 4TO6h
NPaBUTENLETBEHHBIC OPTaHH3a MK HAKOHELL OCO3HANH: MHILTH -
apAvl 10A1apoB, NOTPaYCHHbIE HA MATEMATHKY, CTIOCOOHbI OKa-
3aTh Topa3no 6onee NO3UTHBHOE BJIMSIHHE HA CYIECTBOBAHHE
YEJI0BEYECTAA, YEM aHAROMMYHAA CYMMa, OTITYIICHHAS Ha co3Aa-
HHE HOBOTO aTOMHOTO WK BUOAOMHYECKOT0 OpyXHs. XoueTes,
HO Mo BEPUTCS B TAKOE CYACTHE,

TIpobnema paBeHcTBa Knaccon P/NP kacaetca koMneiore-
poOB, HO peleHa OyneT He KoMnbioTepoM. [list ee pelueHna Tpe-
Gyercs, Kak B CTapbie 106pbie BpeMeHa, xopollas uaed. Mawv-
Ha He MOMOXET faxe B NpoBepke pellieHHsi. KoMnbiotep chir-
paeT aApyry1o gaXxnyio ponb. C ero noMousio poasiTcs rMnoTesn,
KOTOPHIE MAaTEMAaTUKK CTAHYT NbITATHCA RAOKA3ATb.

Flpy HanMuMHU XopomHKX NPOFpaMM KOMUIBIOTED MpeaCTas-
nseT coboi 3HaunTeNbHO 60sIEe MOUIHOE YCTPOICTBO, YEM apH(p-
moMeTp 1960-x. Ero ¢ ycnexoM Hcnosib3yioT JUtst JIOrHY4eCKy ToY -
HHIX I0Ka3aTeNLCTB TeopeM. JIyulisM npyMepoM ARISETCA 10-
kalatenscTso KenHeroM Annenom u BonbsgprauroMm XakeHoM 8
1976 rofly TeopeMbl 0 YeThIPEX KPacKax. IT1a Teopema Gbina Brep-
Bbi¢ cpopmyanposaHa ®paHcucom Iytpy B 1852 rony. On npea-
MONIOXMA, 4TO Nto6as Nnockas KapTa MOKET ObiTb PaCKpallleHa
4ETHIPbM# LIBETAMM TaK, YTO HUKAKHE IBE CMEXHBIE 0bpacTh He
OyayT oxpaumeHbl OA¥HaKOBO. KoHLenTyansHoM 4acTbio A0Ka-
3aTesIbCTBA 0KA3aJ10Ch CBEIEHHE TEOPEMbI K DYTHHHOM Nnposep-
Ke TOro, ACHCTBUTENLHO AN ABE THICAYM CNELWARBHBIX KapT,
BIATLIX HA00YM, HMEIOT OnpeaeNeHHbIE MATEMaTHYECKHE CBOH -
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cTBa. 3aTeM € BOMOBIO KOMIMBIOTEPA GBI IPOBEACHB HE06-
XOQMMBIE BHIYHCAECHUA.

Hexotophie hrnocodnl CUMTAIOT, YTO JOKAIATENLCTRA, HAM -~
JIEHHBIE C MOMOILBIO KOMTIBIOTEPA, KAaYeCTBeHHO OTANYAIOTCA
OT TPARKUHMOHHLIX, TAK KaK {IPOM3BEAEHHDIE BbIMUCAEHUS He
MOryT 6biThb NPOBEPEHE! YeNOBEKOM. OAHAKO HENOHATHO, NO-
4eMY CTOMb CYHIECTBEHHA NMPOBEPKa HMEHHO YeaoBekoM. Bean
rMIaBHOE — YTO, 2 HE KTO. B MponoM npoBepKy OCYILECTRASUIN
MoK, NOTOMY YTO He GLINO anbTepHATHBY, a B OynylueM 3Ty
paboTy BNONHE MOTYT AeNaTh MatinHbl. Kputepuem anecs Bonx-
HO ABJIATHCK ONHO — HANEXHOCTH pe3ynbTaTos. Lo Tex fop noka
cOo6MI042ETCA 3TO YCJIOBUE, BbIMUCIEHUS, IPOU3BEACHHLE Ma-
IKHOMU, 6YRYT CTOIb Xe YOCAUTERbHEI, YTO H MPOU3BEACHHbIC
YEJOBEKOM.

BosburMieTBO MaTeMaTHKOB CYUTAIOT, YTO NMPH PYTHHHDIX,
CKYYHbIX BBIYMCJIECHHAX MalWWHA pexe olmubaercs, yeM HenoBek.
JeACTBUTENIEHO, NCTOPUA IOK23ATENLCTBA TEOPEMBI O UETHIPEX
Kpackax 6oraTa owtHOkaMu. TTpH HCMIONB30BAHKU KOMMNBIOTEPA
VMeEET 3HaYEHUE JIOTHKA TPOTPaMMbl # COBCTBEHHOE YOeXaeHHe
B TOM, YTO MaIUMHA UCMPaBHO QYHKUUCHUPYET. ECAK HET HU
TOTO HH RPYTOIO, TOFNA, KOHEYHO, Jyyliie NPOBOAHTD BLIYHCIE-
HUA BpYUHYIO. Y B J1HOGOM Cltydae 3a UesioBeKOM ocTaeTcs 061-
33HHOCTDb MPUNATh npobiieMe Takyio GopMy, YTO6HI pelucHHe
CBEAOCH K PYTHHHbIM pacucTaM. [locie 3Toro KCnoab3oBaHHe
MaWMNHHBIX TIpDOTPaMM B NPHHILMIIE HUYEM HE OTAMYACTCA OT
HCMONBLIOBAHMA MATEMATHYECKMX TabNMHUU HA BYMaXXHBIX HOCH-
TENAX.

K 2050 rony xoMnibHOTEp CTAHET HE3aMEHHMBIM HHCTPYMEH-
ToM MareMaTuku. [ToaBATCS CHCTEMBI, NO3BOASIOLIME MaTeMa-
THKAM «IOCETUTE» TaKKe abCTPAKTHbLIE KOHLIENTYAbHEIE CTPYK-
Typbl, KaK HECBKJIHI0Ba FEOMETPHS HIH MHOXECTBO MTMTAHTCKMX
qyCcesN, ¥ NPOU3BOILHO UMM MAHHTTYIPOBaTL — 370 OyReT Tax
Xe MpocTo, Kak KpyTuThb pyduky apudmomerpa. UHrpeaueHTnl
JUIS TaKOW «BUPTYaNLHOH HEPEaNIbHOCTH» yXe MOAroTarjiHBa-
10TCA H BCKope 6yayt cobpaHbl. [lotpebHocTy nporpaMMHCTOB
cnocobCTBYIOT HOBHIM pa3paboTkam B xoMbHHaTOpHUKE — «KO-
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HeyHOM MaTeMaTHKes, CErofHRIIHME COXKHbIE H PEAKHE OTHO-
MeHU MEXDY KOMOMHATODHKOK W reoMmeTpuel nepepacTyr B
TECHOE COAPYXECTBO, OCHOBAHHOE Ha CBA3AX MEXKIY cXeMaMy
CETH Y JIOTHYECKUMHU PYHKLIMSIMH.

Bo Bpemena HploToBa OCHOBHBIMU HCTOYHMKAMK MaTeMa-
THYECKNX 32134 OblIM aCTPOHOMHS U MEXaHHKa — (PH3NUECKUE
Hayki. K 2050 roay kpyr noctaslMKOB pacliHpuTca. OnHol H3
HUX Oyaer KBaHTOBaA (PU3UKa. YXKE CETOAHA MPOCIAEXKHBAIOTCS
YAMBHUTENbHbIE CBA3H MEXULY KBAHTOBOH TeOpHEid N0JIs1, TEOMET-
PMeit, Tononoruei U arrebpoi. B Oyayiem Takux ceaseit 6Gyaer
ropasno bovibiie. B GvxanIine NATHACCAT 1ET CTPYKTYPHI, Npel-
CKa3aHHBie, HANPHMEP, KBAHTOBOM TCOPHUCH NONA H CYyNnepCTpy-
HaMMH, NIPUBERYT K NOSBACHHUIO COBEPLICHHO HOBBLIX obBaacTeil
anreOpni U TONONOTHNA. MaTeMaTHKH NeBITHAALATOrO BEKA 0Ob-
COURSAY TPaANIMOHHBIC «1EHCTBUTENLHBIC» YUC/IA B «KOMIT-
JIEKCHBIC», U3 «-1» MOXHO GLLIO H3BNEYDL KBAAPATHBIM KOPEHD,
Y 3TO 0Ka3aNach o4eHb IUOROTBOpHas uaes. Ovens GuIcTpo pas-
pPOCANCH BCe abnacTu MaTeMaTUKH. Bbin Raiiien KOMINEKCHLIH
aHANOT CTapOH MaTeMATHKK ACACTBUTENBHBLIX Ydce. B ABaguath
NEPBOM BEKE aHANIONOM TaKOT0 YCNIOXHEHHUs OyeT KBaHTOBaHME,
Mbi OyneM 3aH¥MaThLCS KBAHTOBOR anrebpoii, KBaHTOBOH TOTNO-
Jlorveit U KBAaHTOBOH TEOPHEN YUCEN,

Ewne Gonee BiusaTeNbHOM U palHKanbHOMR GyieT MaTeMaTHKa,
BAOXHORBJIEHHAS GMONOTHUECKUMYU HayKaMH, — GHOMATEMATHKA.
Iocne rpuyMbpansHOM paculHpPoBKY YEAOBEHECKOTO FeHOMa Y
OCMBICIEHHA TIONY4EHHBIX PE3YALTATOB CTAJIO ICHO, 4TO NOCe-
nosarenbHocTh J1HK cama o ceGe He ob6ecrieyrBaeT rny6okoro
NOHUMAaHMUA OPraHU3Ma W JIEUEHUs HeAyroB. Mexay Haumm
NOHWMaHWEM T€HOoMa ¥ paboThl OpraHM3Ma JexuT raybokas
nponacts. Paclin@posaHHbIit FeHOM HHYETO HE TOBOPHT O TOM,
KAK YTIPABAATH SKOCUCTEMaMH BPOA€E KOPaNJIOBBIX pH(OB U 10X~
JEBLIX TPONUuECKHX jiecoB. [1pennonoxeHue o ToM, 4T0 FTEHOM
yeNIoBeKa COCTOMT U3 COTEH ThICAY TEHOB, HE NOATBEPAHIIOCH,
X OKa3anoch NUlMbL TPUALATL YeThipe Thicsuy. KapTupoBathb
T€Hbl, OTBEYAIOLIHE 33 CUHTE3 ONpelleNeHHbIX 6e)IKOB, He yna-
Jioch. BO3MOXHO, TAKOM «KapThl» He CYluecTBYeT soobule. [eHb!
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SIBNIAIOTCS] YacCThIO CACTEMbl IMHAMUYECKOTO KOHTPONA, ONpe-
ACAAIOUIEH HE TOABKO CHHTE3 GENKOB M X MONNMHUKALHIO, HO
H HaXOXICHHE B HYXXHOM MeCTE B HYXHbIfi MOMeHT. s noHu-
MaHHs 3Toro rpouecca Tpebyercs HeyTo HonsiLee, YeM NPOCToN
nepeyenb xonos JJHK. Tyt He obofiTuch 6e3 MaTeMaTHKH, Ee
HOBaA obnactb — 6MOMAaTeMaTHKa — OyeT NpeaCTaRNATL COOOMH
KYTKYI0 CMeCb KOMOWHATOPHKU, aHANU3A, FEOMETPHHU U URGOP-
MaTHKU. U KoHedHOo, BHONOTHH.

[MokazaTeasHO OLICTPOE Pa3BUTHE HAYK, U3YYAIOLIAX CHCTE-
Mbl, O6pa3yeMble 6ONLIUINM KOXHYECTBOM OTHOCUTENBHO MpO-
CThIX KOMNOHEHTOB, B3AHMOAEHCTBYIOLINX MeXJy coboit npo-
crbiMu cnocobamu. Kak smscHmiocs, npocrota o6MaHYURa: B
pe3yALTaTe B3aHMOACHCTBHS HEPBHLIX KJIETOK MO3ra 4€J08EKa
BO3HMKaeT co3HaHue. K 2050 roay'y Hac 6yaeT TouHast MaTeMa-
THYECKAsA TEOPHA, OMMCHIBAIOILASA B3aUMOJENCTBUS U AMHAMUKY
BbICUIErO YPOBHS CIOXHBIX CHCTEM. DTO NPUBELET HE TOJIBKO K
BBIIBUXCHHNIO0 a0CONIOTHO HOBBIX KOHLUEMUMUA, HO U K HOBOMY
MMOHWMaHHIO OFfpaHHYEHHU, KOTOPbIE HMECT MAaTEMATH4YECKOC
MoReaupoBaHue B Hayke, CerofiHs choxHble CUCTEMB H3yya-~
10TCs B OCHOBHOM B 6stosioruy v pmHancax. Hanpumep, Ha phit-
Ke IeCTBYET MHOXECTBO ArCHTOB, B3aMMOACHCTBYIOWMX NYTEM
MOKYTIOK U NPOAaX. DT B3IaUMOACHCTBUSA 06pa3yloT GpUHaHCO-
Bbifi Mup. MateMaTika GUHAHCOB H KOMMEPLIMHM MPETEPTAT
3HAYUTENbHBIE U3MECHEHHS, OTOPOCHB TEKYLIHE «/IHHEHHbIE»
MOJEAH U nepeitd K MAaTEMAaTHYECCKUM CTPYKTYpaM, Gostee Tou-
HO OfTHCHiBAIOLIIMM DeanbHBIHA MHUP.

Eue 6ostee 3HaUNTENBLHLIM GyIET MPOHUKHOBEHWE MAaTEMA-
THKM B COBEPILIEHHO HOBbIE 06JIACTH YENIOBEYECKOM NEATENBHOC-
TH, TAKME KaK COLMATbHbIE HAYKH, UCKYCCTBO U AaXe MOJUTHKA.
OpnHako 3aech MaTeMaTHKa GYIET UCO/Ib30BaThCA HE TaK, KaK
B ¢u3rke. B PHanke maTeMaTuKa nomoraer c(popMyanuposaTh
KOJIMYECTBEHHBIE 32KOHbI, MPH 3TOM INIPEATIONOXEHHNS OTHOCH-
TeALHO PEANILHOIO MUPA YACTO ARNAIOTCA Pe3YABTATOM CIOXHbIX
PacyerToB, CBA3bL MEXAY 3aKOHaMH H (opMyJlaMy ObIBaeT CAOXK-
Ho npocieaurs. HanpuMep, cnupans yparaHa Moaeaupyercs
NyTeM COCTARNEHUS YpPaBHEHHWH ABUXCHHA MWIIMAPAOB KO-
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IHEYHBIX YHACTKOB TEf1I0r0 BIAXHOIO BO3AYXA, a 338TEM [TPOU3-
BOJIUTCS] OFPOMHOE KOANYECTBO PaCYETOB LA PEIUEHHS YpaBHe-
HUR. Cefluac paipabaTbiBaeTCst ATBTEPHATUBHBI NOAXOH, KOTO-
phiii NpeAnonaraetT BhlBeicHKE CnupanbHoi dopMEt H3 obuiei
CTPYKTYDPH YpaBHEHUI, HanpuMep, MX CHMMeTpHn. beckoHeuy-
Hasi MAHUTNYNALKA YUCAAMHU OYIET 3aMeHEHa «BHYHUCNEHHEM
cnvpaiy». MOXHO HaJeSThCSA Ha pa3BUTHE KRYECTBEHHOM, KOH-
TeKCTyalbHOI TEOPHH (FOPMUPOBAHHUSA AHHAMHYECKNX KOHDM-
rypaumit.

HakoHreu, MaTeMaTHKa ITOMOXET HaM TMOHSITH CTPYKTYPY
BcesteHHOI, pHYeM MMEHHO B TEPMHHONOTHH PEATLHOFO MUPA,
a He yepe3 MWLIHaPAb! MAALYWNX UKdp, B3 KOTOPHIX KAKAM-TO
YYIOM TOARAAETCH KaKasA-To CTPYXTYpa.



bpaitan N'yasun*

u
B TEHM KYAbTYPbI

Ceronrm 3arNsHyTh B GyRylLIEE TAK Xe CTOXKHO, Kak B 1600 rox.
B Te BpeMeHna (eoganbHas CHCTEMA 3aAaNHOT0 MUPA NPaKTH-
YeCKH pacliajlach, XOTA NMOo-MpeXHEMy CYIECTBOBANIM MOHAPXHH.
Pexum CeauiesiHoi Pumckoit nMnepuu paspyluancs ron o6b-
€AVHEHHBIM HATHCKOM TOCYAapCTB, BXOAALLMUX B €€ COCTaB, U
NPOTECTaHTCKUX cekT. Haasuranach TpuauaTuieTHsa BoitHa,
yTo6h! BHOBb Morpy3uTh Espony B nyuuHy ob6cKypaHTH3Ma.
[Hekcnup B becax OMUCHIBAT CAOXHOCTL H pa3Hoo0pasHe ve-
JIoBeyecKoif mpupoanl. Ero repou euie npuHa/LieXxanu 3noxe
PeHeccaHca, B KOTopoi HeGecHasi rapMoHKs fIo3HaBaiach Yyepes
My3biky cdep U MUPOM fipaBuIa iio6oBb. Fanunaei sxcnepuMen-
THUPOBA C UHIMHAPAMM, CTAPAsCh OHATH ABHXXKEHHE TYH BOKPYr
[OnuTtepa. Ckopo uepkosb 06BMHHT ero B noaaepxke naei Ko-
NEPHAMKA, YTBEPXAABLUET0, 4TOo 3eMNa — He neHTp BeeneHuoit,
H OH 6yzieT BRIHYKAECH OTPEYBLCS OT CBOMX TPYAOB.

®psHcue bakoH Bocxuuaicq noaxoaaMH Manuies K nosxa-
HHUIO MHP2, HO TOJKY OT 3TOro Ghino Mano. JoMuuupyouwee

* bBpaitan Tynsun — npogeccop 6uonoruu p xoneaxe Llymaxepa (Jap-
TrHITOH, leBoH, Bennko6pnranua) v wien Huctutyra Canta-@®e. ABTOp KHUr
«[lpexonauas OpranM3aUys KIETOK», sAHANMTHUECKAR HHINONOTHS KIETOK H
PA3BHBAIOIUKXCH OPTRHHIMOBY «Kax Jleofiapa NoMEHAI CBOY NATHAL IBOIIOUNS
CROXHOCTH, «@OopMel # TPAHCHOPMALIMK: NPHHUKT PAIMHOKEHHS H DOACTRA

B 6uanorums (coBmMecTHO € Hppu BeGerepom) U «MpH3HAKM XHIHH: KaK 6HO-
JIOCHA NPONMTAHA CROXHOCTBIO» (coBMecTHO ¢ Pruapaom Cone).
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NpeAcTaRNICHHUE O IPUPOJE BELLCH H MECTe Yestobeka Bo Beenen-
HOM AMKTOBAIOCh YYEHHAMH OT1I0B LiepKBY. K10 611 TOrna mor
NPEeANOAOXHTD, 4TO CTIYCTH NATHAECAT JIET HMEHHO HayKa CTaHeT
OCHOBOW U151 HOBOTO KY/ISTYPHOIO PHIBK3 H NMPHUBEAET K TOMY,
4YTO MBI Ha3biBaeM cOBpeMeHHocThI0? MeToanku Tanunes, ero
HabIoAeHNUA, U3MEPEHNA U MATEMATHUYECKHE PACUEThI, 2 TAKXKE
TpYaAb! HLI0TOHA MO3BOAWIM NOJYYHTH HAIEXHYIO HHpOopMaLMIo
0 3aKOHaX NMPUPOALI.

YuurhiBasi HENPEACKA3YEMOCTh PA3BUTHA KYJNBTYPHI, JIOOKIE
pACCYXNEHHSA HACYET TOTO, YTO CAYYHTCS Yepe3 NATHICCAT JIET,
KaxyTcs HeccMbicIEeHHBIMH. ORHAaKO MOXHO NOATOTOBHTLCH K
HEOXHAAHHOCTAM, YTOOH BCTPETUTL WX RocToWHo. s sToro
CNENYET NOCTYNHTb IPSMO NPOTHBONON0XHO TOMY, YTO Npejuia-
ract coctaBuTeNlb cOOpHHKaA, — He ranaTh 0 SyayileM, a 1o Bo3-
MOXHOCTH NMOAHO OOGCYAHTb COBPEMEHHOCTb, OCOBEHHO Te e
aCneKThbl, KOTOPbIE CKPhIBAIOTCA B TEHH WIH TONLKO HAYHHAIOT
BBIXOJIUTh Ha CBET.

OueBnaHOE

Y10 cerofHs COBEPUIEHHO ACHO, TaK 3TO MOWIHLIA aJibHC
HayKH U 6M3Heca, NOPOAUBINUH IOBANLHYIO KYJABTYDY, FIaBHbI-
MH NIPUHHIKNAMVY KOTOPOIA ABISIIOTCH NPEACKA3YEMOCTh, KOHT-
ponb, MHHOBALWVH, YIIpaBleHHe U 3KCNaHcHs. B ocHoBe 3THX
NPWHLMAOB NEXHT PALIMOHANTBHOCTDb U CHAA, KOTOPLIE, N0 MHE-
HHU10 PpaHcHca B3KoHa, OTKPLIBAIOT AOPOTY K TOHWMAHUIO MPH-
POkl ¥ OCBOBOXAECHHIO U3-NOR €€ BNacTH. U aeficTBUTENBHO,
CETOHA Mbl MOXEM 30aBHTL YEJIOBEYECTBO OT ro/ioAa U HUlle-
Thbl 6/1arogaps RPOU3BOACTBY TOBAPOB ¢ IPUMECHEHHEM HayUHbIX
aHaHH# U NPOHMKHOBEHHIO KAITUTANIK3MA B CaMble OTAAREHHbIE
YTOJIKM 1iaHeThl. OflHaKOo He BCE NOMYYAETCH TaK, KaK XOTENROCh
6b1. Bonblias (v pacryulas) YacTb HaceAcHUs NO-NpexXHeMy
XUBET B FOAOE Y HULLETE; TENOAOPOAHBIE MOYBbLI HCTOLUAIOTCH;
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3arpsi3HeHye 3eMiM, BOAL H BO3AyXa HEGNaronpusTHO BAUAET
Ha oburareneit 3eMnn. B pesynerate rnobanbHoOro noTenneHys
aTMocdepa cTaHOBHTCH BCe Bonee TypOyneHTHON, H MHOTKE
BHbl XHBOTHOIO H PacTHTEJLHOIO MHP& BLIMMPAIOT C TaKOH
CKOpPOCTBIO, Kako# He 6bIBaO CO BPEMEH MEPMCKOro — KOHUA
MeJtonoro nieprona. CnocoGHOCTL FOCYRAPCTB 32N INATD CBOKX
rpaxaaH yMeHbUWAeTCH 10 Mepe aKTHBM3allK TPAHCHALHOHAb-
HhIX OPraHM3alMif, OCYLUECTRAIOUIMX GecnopsKOYNyO Top-
TFORJIIO TOBAPAMM ¥ YCYTaMu. DKCTPaopANHAPHOE PACNIPOCTpa-
Herne HHGOPMALUMOHHBIX TEXHOJOIUA 1IpHBEI0 K TOMY, 4TO
Yhe-TO PElIEHHE 00 NHBECTULIMAX WK NepeMeLleHHe KalluTana
cnocobHO oOpyILINTh MUPOBBE PLIHKK M J3XE CMECTH NpaByU-
TenabcTBo. PacTyluuii Xaoc B IpHpORE CONPOBOXIAETCA NMOUTH-
yeCKUM xaocoM. O cTabIILHOCTH H HalIeXHOCTH He MOXET ObITh
M PEYH, 2 Belb HMEHHO OHM JOJUKHEI ObIIN CTaTh pE3YJILTATOM
HayYHO-TEXHHYECKOro nporpecca. Mbl HEOXXMAaRHHO OKa3AMHUCh
Ha [10pore MpayHoTO BEKA, ropa3fo 6onee onacHoro, yeMm Cpen-
HEBEKOBbE, HOO AE3MHTErPALMA HOCKHT MIOOANTbHBIA XapaKkTep.

BripoueM, B MOJO 3a1a4y He BXOAMT NYraTh YWTaTENEN, CYIn
HEU3GEXKHDII aNTOKANUIICHC, Wi OOHATEXWBATL UX, PHCYA 110~
BOPOT K cBeTAOMY Oylymemy. 51 xouy BuABUTL aCNIEKTH] HBIHEI-
HeH CUTyallnH, 06cyanTh TEHISHIUIHM, KOTOPBIE MOTYT B KaKoi-
TO CTEIIEHM ONPENENUTE Halue byaytree.

foacnyaHoe

SI yueHblil, MO3TOMY COCPENOTOUYYCh HA TEX BESTHUAX, KOTO-
phie CYHIECTBYIOT B Hay4HOM cpene. Mog riepBas HCTopHs Harno-
MHHaET vicTopuio [annaes, Korna 1epKoBb BLIHYAWIA ETO NPH-
3HATDH, 4TO 3emMAas Bpaiiaetcs Bokpyr ConHua.

B 1960-x ronax yuyeunlit-uszobpetarenn xeiimc Jlosenox,
paboraomnit Ha HACA n 3aHuMalowmmiica fpobnemMaMy BHe-
3eMHOM XH3HU, BbICKa3all NPEANIONOKEHHE, YTO 3EMJIst 11O CO-
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cTaBy aTMochepbl oTnMuaeTca oT Apyrux nnaner ConHeyHoit
CHCTEMBl H MOXET MHOToe pacckalzaTh O B3aWMOOTHOLIEHHAX
MEXIY XHBBIMH OPraHU3IMaMU H HCOPraHKUYECKOH Npuporoi.
OH onyONKKOBaN CTaThio B Hay4HOM XypHane «Haiuep», B Ko-
TOpOi1 32asBMUJT, 4TO XHU3Hb HE TOJIBKO AIPHCNOCcatIHBASTCS K OK-
PYXaloliuM YCAOBHAM, HO N NEpeaeaniBaeT ux noia ceba. OH
cocnanca Ha uccieaoBadus JInHH Maprynuc, B Xoe KOTopbix
ofHapYXHKI0ChH, YUTO MUKPOOB! CNocoGHSEI HIMEHATH COCTaB aT-
mocdepni (CO,, CH,, NH,, O,) u TeM cameiM nepxaTh Temne-
paTypHele KONeGaHUA B PUEMIEMBIX PAMKAX.

B 1974 roay Jlogenox u Maprynuc obHaponoBaiu yepes
XypHan «Teanycs Tak HazsiBaeMylo runotesy feu. CornacHo e,
Hallla TIaHETa ABSIETCA CAMOPETYNHUPYEMOil cHcTeMoi. Kak xe
K 3TOMYy OTHecaCh HayuHas obliecTsenocts? OHa nonpocty
orbpocuna Hosyio naeo. Iouemy? Ja notomy, uto Jlosenok u
Maprynuc Hapywsunu cpasy nsa nocrynara OpTOROKCAAbHOM
Hayku. Bo-nepBbix, OHM NpeaNONOXWIH CyliecTBoBaHHe Ba3o-
BbIX MPUHLIHIOB 3BONIOLUH, He TIOAYUHSAIOIHUXCA JaPBUHOB-
cKuUM, Bo-BTOpBIX, HCTIOAB3OBATIM B HA3BAHUU I'MIIOTE3H! UMS
ZpeBHerpe4ecxoit G0rHHH1, U3 4ero BhITEKANO, YTO 3eMas — 310
B HEKOTOPOM POJIE EANHAIA XHBOM OPTAHN3M, 2 HE CTy4aiiHbIi
Habop scaxoit sCAYMHbBL. B OTAMYNE OT TBEPAOAOOBIX YUeHbIX
uaeio Jlogenoka u Maprynuc NoAXBaTHIM IKOJOTH H Te, KOTro
NMPUBOANUT B YHhIHWE pa3rpabicHue NPUPOAHBIX PECYPCOB U
3arpfizHeHye NMoYBhi, BOAL! Y BO3AYXa.

B Haka3aHue 3a «epeTHUECKYIO» THIoTe3y JloBenox 6uin
OTJiyueH OT XpaMa HayKH. OH MpoboBan 3alHILATbCA , AOKA3bI-
Bafl, YTO €CTECTBEHHBIU OTOOP — BCErO JIMIUL OJHH U3 Mexa-
HH3MOB 3BOJIIOLIMH, YTO XHU3Hb CaMa CNIOCOBHA H3MEHATH YC-
Ja0BUR Ha 3emile, TaK XK€ Kak ¥ fpscnocabinBaTbed K HUM.
TiterHo. OpToaokch 3actaBuau JIoBeIOKa OTPeYbCA OT CMENOH
uiaeH.

Ceroana «runoresa Ieu» NpU3HaHa BCEMHU. Y4eHble KCMONL-
3yiOT TEPMUH «HayKa o 3emuie» 1A ONMHCAHKA NONHON KapTHHBI
3eMHO# 3BONIOUNHN.
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JGOBoe mam HeXxmusoe?

Barnaav JloBenoka ABNANKCH PA3HOBUAHOCTHIO aHUMU3MA,
KOTOPbIi YTBEPXIAET, YTO BCE CYLUEE HA CBETE B KAKOM~TO CMbIC-~
JIe XMBOE. AHHMH3M NO~NPeXHEMY OTBEpracTcs HayKoH. Mano
TOTO, €T0 He NpHEMIET M Halia KyabTypa. HeaasHo B pasrosope
¢ daeitTuctkoit w3 onepsioro opkectpa Canta-®e s noseaan o
6ecene ¢ ApyruM GneATUCTOM, 110 NPOUCXOXAEHHIO HABax0. IToT
MY3bIKaHT Gpast ¢ cobo# cemb IEAT, KOMIA LN Ha BLCTYIUIEHHE.
OH nponeMOHCTPUPOBAJ MHE, KaK 3BYYHT Kaxaas diaekita, U s
noxasasn Ha Ty, yes rosoc MHe ocobeHHo noHpaeuica. OH no-
Wrpan Ka Hedl CHOBA W BEXCTMBO OOBLACHWI, YTO HABAXO ronara-
IOT HENPUAWYHBIM YKa3blBaTh Ha IEHTY, TOYHO TaK Xe XKakK Y
HaC CYMTAeTCH rpy6OoCThIO THIKATh NaiblieM B uenoseka. OH no-
npoci 06pawiaTheo K Gaeiite no UMEHU K NMPEACTaBUA MHE ee.
[lo cyTH, WHCTPYMEHTL! 1A HETO ObUIH XHBLIMU CYLLIECTBAMH,
drelTUCTKA NOCMOTpEN2 Ha MeH$ C HeoBepHeM: «OH rOBOpPHN
3TO cepbe3HO?» JKeHIMHA oveRb N10OHAa CBOIO DAEHTY, HO HH
B KOEH Mepe He BOCPHHUMANA €€ KAaK XHNBOE CYIIECTBO.

TMoyemy aHMMH3M TaK nPOTHBEH 3ananHoii kyastype? Ectb
¥ Kakne-HHOyab NpU3HaKH TOTO, 4TO C PA3BUTUEM HAyKH OH
obpeteT y Hac cropoHHHKoB? Ectu 1a, To KakoBbl 6ynyT no-
cnRencTsvs?

Hayka yTBepXXQacT, YTO 3HEPrus M BELECTBO, K3 KOTOPAIX
COCTOMT KOCMOC, ABNSIOTCH MepTBbiMy. Huxakoro Hameka Ha
yyBcTBa. [ANWIe0 YCBOMI 3TOT YPOK Y IPEY4ECKHX aTOMMCTOB,
TIOJIaFaBIU MX, YTO CYLLIECTBYIOT TOILKO aTOMBI M nycToTa. [lono6-
Hbli NOAXO0J NOABOJIMA HaM MO3HATh MHOTOYHUCCHHBIE aclTEKThl
OKPYX2IOLIero MUpa 1 JaJieXO NPOABHUHYTLCA B U3YYEHHH NTPO-
LIECCOR, PONUCXOASILKEX B XHBOH M MEPTBO# nipKpoe. 310 Aano
HaM TakcKe BO3MOXHOCTDH H300peCTH OTPOMHOE KOHYECTBO pa3-
HuIX npn6opoB. Tak YTO AaTOMHCTHYECKHH HPUHLUT paboTaeT
BriosiHe HagexHo. OH FNacHT: OGLEKTHBHLI TONLKO T€ 3HAHHA O
MUPE, KOTOPHE MOXHO BbIPa3snUTh C NOMOLLLIO MATEMATHYECKHX
¢opmyn. [laBad KAYECTBEHHbIE, 2 HE KOJIMYECTBEHHBIE XapaKTe-
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PHCTHKH, HanpHMED, OTMEYas, Kak BECEJIO PE3BHTCS BblApa, Kak
NpeKpaceH nei3ax Wi Kak ASATeNeH APYT, Mbl BhIpaxaeM cob-
CTBEHHOE MHEHHe, 00yCnoBNeHHOE MPEXOAALLIUM MOMEHTOM.
Becenbe, pafocTh, KpacoTa, AeATENLHOCTb — BCE ITH KaueCTBa
HEJIb3A U3MEPHTb, ITO3TOMY OHM HE FOASTCA IS CTPOTOTO Hayy-
HOT'O ONKCAHUA PeHOoMEHA, XOTA BNOJTHE BO3MOXHO, YTO Y HHX
€CThb KOIHYECTBEHHBIE acneKThl. C TOUKU 3peHUA MaTepHanuc-
TOB, YTBEPXcHUe, 6yaTo ¢Qaeiita cnocobHa o6uaeTheA, ecNu Ha
Hee MoKa3aTsk NalbLEM, a6COMOTHO AvLIeHO cMbicia. OHO uMe-
€T NPaBo Ha CYLLECTBOBAHHE MCKMOUYHTENABHO KaK MeTadopa.
dneiiTa HEXUBas, eif HeCBOICTBEHH B CAHTHMEHTSL.

OT1kyasa 6epercs co3Hanme?

CeroaHs HayKy BHTEpECYET NPOUCXOXACHHUE U MPHPOIA CO-
3HaHMHA, KOTOPOE COCTOMT M3 YYBCTB M MbICAeid. Braroaaps uys-
CTBaM Ms! Y3HaeM, 4TO MPOUCXOAUT C HAMU UTH B OKpYXaloilleM
mupe. Hanpumep, Mbl HCNBITHIBAEM 6OJTb, MOPaHUB HOTY, W Xa-
JIOCTDb, FNSAs Ha 3achixaioutee nepeso. ItoaroMy npexae vem
CTIpallNBaTh, OTKYAA B3SI0CH CO3HAHUE, HYXHO PELIWTh, OTKY-
n1a 6epytcs yyBcTa. Hayxa nonaraet, 4to oHY NOSIBJISIIOTCA BOAEA -
CTBHE oflpeneneHHol ITNHaMUYecKoi opraHy3aunu 6ecuys-
cTBeHHO MaTepyn. MHBLIMM CIOBaMH, HalIH YYBCTBA ABNAIOTCS
CBOWCTBAMM YEr0-TO, HANPOYb JIMIIEHHOTO KaKKX ObI TO HH ObUIO
CNocoBHOCTEH K OLLYHIEHHAM U BOCTIDHATHIO. U 3necs BO3HH-
KAloT fIpobiieMsl.

MHOrounc/ieHHbIE TPHMEPhI [T0KA3bIBAIOT, YTO SMEPIKEHT-
HLIE CBOICTBA CUCTEM OTHPAIOTCHA HA CXOAHbIE CBOMCTBA CO-
crapnsoumux. HanpuMep, purMudeckoe noseieHue MypaBses,
| yXaXHBAOLIMX 33 CAMKOH U JIMMUHKAMH B MypaBeHHHUKe, B
HEKOTOPOM POJE SIRASAETCA IMEPIKECHTHBIM CBOMCTBOM. Takoe
YNOPSA04EHHOE NOBEJIEHHE HEBO3MOXHO NPecKa3aTh, Ceas
3a MeALTEHIEHNEM MypaBbeB Ha NeCHOM noniaxe. TeM He MeHee
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PHUTMHYECKOE NMOBEIEHNE pealbHO HaONIoAAETCA B MYPaBbHHOMN
KOJIOHHH H BOCCO3[2€TC B BHIEC KOMMBIOTEPHLIX Monenei.
OHO BO3HHKAET BCACACTBUE AHHAMHYECKH OPraHH3YIOLIHXCS
CHCTEM.

Ha uyeM Xe 0CHOBLIBAETCA KOUIEKTHBHbIA PUTM MypaBbLeB B
ynbe? Ha akTHBHOCTH WIIH NacCCHBHOCTH OTAEAbLHbIX ocobeii. B
TEXHMYECKOM CMEIC)IE UX MOBEAECHHE U BNPAMb XaOTHYHO, OHO
He NOAYMHSAETCS TOYHOH NepHoanyHocT™. ONHAKO 3TOT Xaoc
COCTOMT M3 CJIOXHbBIX KOMOHHauHH pUTMUUECKHX KOMIIOHEHTOB,
03TOMY Ha KOMITbIOTEPE JIETKO BOCMPOM3BECTH XH3IHL Mypa-
BeHHMKA. 31eCh HET HHKAaKOro 4yaa, npy KOTOPOM YTO-TO BO3-
HuKaer U3 Hmuero. Ipypona nocitenosatesbHA. YBHAEB APOUC-
XOlsimee, Mbl MOXEM ONUCATb (heHOMEH B TEPMHHAX NMOBEACHUA
YacTei CUCTEMBI H XapaKTepa UX B3IaHMOAEHCTBHH. DTO nipuMe-
HHUMO K MHOTOYHCACHHbIM NPUMEPaM SMEePIXKEHTHOTO NoBejie-
HHs1, HabmonaeMoro U B (PN3KKeE TBEPAbIX TEN H B OUONOTUHN.

OnHaKo ec/IiM 4yBCTBA MNOSARIAIOTCA M3 TOTO, YTO JIMILNEHO
Kaxkoro 6bl To HH 66110 NOROOHS YYBCTB, TO Mbl IEHCTBHTENILHO
Habn1o1aeM BO3HHKHOBEHHE YEro-To U3 HUYEro. JLns MeHs 3To
cpoaH¥ yyay. Kak y4eHblit 8 NpeAnoYnTAIO COTNACHTBLS C TEM,
4TO 3JIEMEHThI CHCTEMbI BCE-TAKH HMEIOT HEKOTOPBIE MPH3HAKH
YYBCTB, KOTOPbIE YCWIXBAIOTCS NPK ONPeAeNeHHON OpTaHH3allH
CHUCTEMBLI. JTa TOUKA 3peHHS WHPOKO ob6cyxnanacs B paborax
Takux punocodos, kak Anndpena Hopr Yairrxen («[Tponece n
peasibHoCcTb», 1929), Yapnnss Xaptinopx («®Punocotdus Vaiitxe-
nas, 1972) n Xssun Peit Ipuddun («PacnyrbiBas MMpoBOii yien:
CO3HaHUe, cBobOJIa ¥ NTpobneMa YLK U Tenar, 1998).

Hayka o kayecTtBe

MoxHo BHIETb, K YeMy Bce uaet. Koau ponyckaercs, 4To
MaTepUs CriocobHa K 4yBCTBaM, TYT U 10 aHUMHM3Ma pyKoH no-
natb, Ho ectb 06¢cTOATENBCTBO, KOTOPOE FPO3UT CHIIbHEE H3ME-
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HHTb HalIH NPEACTaRNCHUS 06 OKpYXatouieM Mupe. fl Kmelo B
BUAY CTaTyC kayectBa. CyIteCTBYET MHEHHE, YTO, CMOTpPS Ha
XHBOTHOE K A¢Nas 3aKITIOYEHUE O €10 COCTOAHWH, Mbl HE TpOC-
TO NPOCUHPYEM HA Hero HalH COOCTBEHHBIC 4YBCTBA, MBI Y3Ha-
€M O €0 HCTHHHBIX OHEYUICHUSX. ITO YTBEPXKAAET YUCHLIH-6U-
xesuopuct ®dpancyasa Yemenchenaep u ee xonneryd. OHd Bbi-
ACHHAU, YTO OLCHKH PAIHbLIX JioAei, HA6MIOAARIUX 32 OAHWM
M TEM XE XHUBOTHHIM, BO MHOoroMm Onn3ku. Hayka xax pai u
OCHOBBIBAETCS Ha TAXOH COINACOBAHHOCTU — COBMafEHHUE OT-
36IBOB [TO3BOASAET 3aKITIOUKTD, YTO COBLITHE ABNSETCA PEaIbHBIM
cdaxToM. Ha HaluMx razax HauMHaeT Pa3BHUBATLC «HayKa o
KayecTaes — METOH, KOTOPSLIH paHblite HE NPUHUMANCA Y4EHBI-
MU BCEpbe3.

Hayka, ocHoBaHRas Ha KOJIMYECTBEHHBIX TapaMeTpax, No3-
BONAET NPOU3BECTH CTONLKO TOBAPOB, YTOOLI yNORNETBOPHTD
NOTPeBHOCTH BCEX XUTEAEH UIaHETbl, OIHAKO OHA He rapaHTH-
PYeT, UTO Ka4eCTBO XHU3HH IIPHU 3TOM yaydiuuTtcsa. Hayka, ocHo-
BaHHasA Ha MHLIX KPUTEPHAX, MOXET BOCTIOJIHUTL 3TOT Npoden,
BEAb B OObINCHHOM XHU3HU KAYECTBO HE MEHEE BAXKHO, YEM KO-
AnvecTBO. Takoe BOCCTAaHORIEHWE CIPABEANHBOCTH BMECTE C
MPH3HAHHEM TOMO, YTO Y4YBCTBA CBOWCTBEHHB HE TOMLKO HaM,
HO M BCEM OCTAJILHbLIM CYLUECTBYIOIIHM Ha IUIAHETE, OTKPOET
HEBWIAHHBIC NPOCTOPbI Nepel HayKoi, TEXHUKOH U GU3HECOM.

Pacunperue HayYHBIX FOPH30HTOB HE [IPOMCXOAMT 32 OAHY
Houb. [oTpebyloTca npyHUUNUaNLHO HoBble PopMbl 0bpa3ona-
HUS, 00bEAUHAIOLIWE HAYKY H HCKYccTBO. HoBbIE CieuUHanUCThI
CYMEIOT AaThb UENOCTHYIO KAPTUHY MHPa. Toria RnacTHeie CTpyK-
Typbl OyAyT NPUHMMATE BaXHbIE PEICHHA B MHTEPECax BCex
yseHoB obuiecTBa W C yUeTOM Beex RoObIThIX 3HaHWi, Torna
CErOAHALLHEE BpeMsA MOKAXKETCA HALKUM MOTOMKAM HAaCTOSALLIUM
CpeaneBexoBbeM, B KOTOPOM CEMEHA NMEpPEeMEH TAUTHCH B TEHH
3emnn, obeperacMbie Teeit.



Mapx [l. Xay3ep*

J
MNMEPECAXKEHHbBINA PA3YM

ECJIH KypHle nepecaguTh KycoueK Mo3ra fiepeneikm, To oHa
HauvHeT «KJIaHATLCA» Kak nepenenka. Ho eciu ceMUAECATHAET-
HEeMY YeN0BeKY, TPHKOBAaHHOMY K WHBAMAHOMY Kpecity 6ones-
Hbio TTapk¥HCOHa, nepecaarHTh KyCOYEK MO3ra CBMHbH, TO OH
6LICTPO NOAIET Ha NONPaBKY M, MAJIO TOTO, CO BPEMEHEM CMOXET
BECEJIO MTpaTh B roind), HHYEM He oOHapyKMBas CXOACTBaA CO
CBUHbe. DT0 BOBCe He HayuHas ¢aHTacTHKa B xyxe [lyrnaca
AlaMca, 310 HayyHbIi paxT. CeroiHA Mk! MOXeM MepecaXuBaTh
TKAHb MO3T'2a HE TOMBKO MEXAY SPEACTaBHTENAMM OHOTO BHAA,
HO W MeXay BUnaMu. Uepes NATLACCAT €T TAKHE TOHKHE HEH-
pPOOHONOrYECKHE TEXHONOTHN TIEPEBEPHYT Hallle NOHUMAHHE
MO3ra — TOro, KaK OH pa3BMBaeTCA M Kak ponounonunpyer. Y
110 MEpe M3ydeHUss MO3Fa Mbl HAYHEM Nyyllieé NMOHHMATh, YTO
3HAYUT OBITh HE YEIOBEKOM, a IPYTHM BHAOM XUBOTHbIX. Hayu-
Hble U 3THYECKHE MOCAEACTBHAS TaKoit peBOIOLUMKY B HalleM
CO3HAHHH eulie NPEICTOUT OUCHHTD,

KakoBo xe GbITh APYTrHM OPraHH3MoM? BToT Bolpoc, siiep-
Bble chopmynrporaHHbit prnocopom ToMacom Harenem B 3Ha-

* Mapk [1. Xayaep — npodeccop pu3anonordu H nporpamMm no HeiipoHa-
ykam B [apsapackoM yHuBepcuTeTe. BxoawT B HHRIHATHBHYWIO Ipynny «Pa-
IYM — MO3r — NMOBeneHHE». 3aHKMAETCS MCCNENOBRHHEM KOTHHTHBHBLIX npo-
LeccoB. ABTOD KHUT « DBOMOUMA KOMMYHHKaUHi», «CTPYKTYpa KOMMyRMKALM

XHBOTHbix» (COBMECTHO € M. KoHU1uK) 1 « KK pa3yM: o0 yeM Ha caMoM nefte
AYMAXOT XHBOTHHIED.
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MEHUTO# paboTte «UTo 3HAYHT OBITH IeTyYeH MbllibIO?» («Du-
nocodnkan pesio 11, T. 83, okra6ps, 1974, c. 435—450), B oc-
HOBHOM KACACTCA MICUXHUECKOH XHU3HU XUBOTHBIX K 0cobeHHO
UX CyObeKTUBHBIX TICpeXHBaHu, X 4yBcTB. Hekotopbie cuu-
TAIOT, YTO MNOAYYHTHL 00 3TOM MPEACTARICHHE NONPOCTY HEBO3-
MOXHO, N0 KpaitHeit Mepe cerofHs. Jlpyrue nonaraiot, 4To 370
CHOXHas npo6liema, HO ee BO3MOXHO PELIMTL HaydHLIMH METO-
Jfamu. Tak Kak obcyxnath TaKHe BONpoch Npolle Ha NpUMepe,
NO3BONLTE OAWH MPUBECTH.

B cepeanine 1960-x roaos aBe rpyNNbl ydeHbIX HAYaNH IKC-
MEPUMEHTbl Ha MaKaKax-pe3ycax ¢ HEeNbIO BSICHHTDb, Kak OHU
6ynyT pearupoBaTh, €CIH YBHASAT, YTO Apyrasi MaKaka nojy4nnia
3nexTpollok. MpuGaU3HTeILHO B 3TO Xe BpeMS COLMONCUXOIOT
Crounn Mwirpam Hayan 3KCREPUMEHTH Ha JIIOAAX ¢ LEAbIO
U3Y4YUTb MX OTHOLLIEHHE K aBTOPHTETAM, 2@ HMEHHO: NOAYUHATCH
JIN OHH TPeOOBAHMIO PYKOBOAUTENS YAAPHTh IMEKTPOLIOKOM
Apyroro yeioBeka. B 01HOM M3 3KCNEPUMEHTOB ¢ MaKakaMu
0be3bsiny 06yYHAH TAHYTD 32 PLIYAr, YToOL NoayunTs ey, Korna
obe3bsiHa MOHsINA 3aiavy, B COCCAHIOI0 KIETKY NOCAIMIHU APYTYIO
ob6e3bsany. Tenepsb, Korna nepBast Makaka TAHYJIa 3a pblyar, xpyras
NOAyYaia CHAbHbIN yIap TOKOM. YIUBHTEIILHO: NEpBas He TONb-
KO NepecTasaia TAHYTH 33 pHiYar, HO ¥ BOIACPKUBAAACH OT 3TO-
I'o B TEYCHME HECKONBKHUX AHEH, XOTA U HE MNoJjlydana nuuly.
O6e3baHa rosiofaa, HO HE MPUIUHANA CTPaJaHMid coIIeMeH -
Hune. [Mpu 3ToM M3yyaeMas MaxKaka 4allie OTKa3biBa1ach TAHYTh
33 PRIYAL, €CH B COCCAHEN KIICTKE cujieNia 3HaKoMas eil 06e3b-
SIHA, U HEMHOTO PEXE — €CJIM HE3HaKOMast MaKaKa WK XHUBOT-
HOE PYroro Bujaa, HanpuMep Kponuk. HakoHel, Ta obesnana,
KOTOpast cama rNnocuiea B COCEIHEH KNIETKE U HCIBITANA 3JIEKT-
POWIOK, N0J1bLLIE OTKA3L BAKACH TAHYTD 32 PbIYAT, 4EM T, KOTOpast
TaKOro ONKITa ELIE HE NONYYnIa.

Pe3ynsTaThl 3THX 3KCNIEPUMEHTOB OCOOEHHO YAUBHTETbHEB
B CBETE JHAMETPAbHO MPOTUBONOAOXHBIX PE3yAbTATOB, NONY-
YeHHbIX MUArpIMOM B OMBITAX HA JUOAAX, KOTOPbIE OH OmUcan
B 1983 rony B kHure «lloguuHeHue aproputety». Korna asro-
pUTETHanA (DUrypa, TaKas KaK 3KCNEPUMEHTATOP B 6€/10M Xanare,
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NMPUKA3LIBANIA UCMBITYEMOMY TAHYTDH 33 PHIYal, YTOOM YAApHTL
TOKOM APYroro 4e/IoBeKa, UCHBITYeMblit TOKOPHO NOAYNHAACH
U MHOTCKPAaTHO THHYJ 33 pbivar, aXe eCJIK XEepTBa (aKkTep,
KOTOPOro peanbHO, KOHEYHO, TOKOM He 1K) Kaxabii pa3 60-
JIE3HEHHO pearnpoBaia Ha HioK. Ecau 6ut Ha 3emnio npuneren
MapcHaHHH, oH 6ul MOI 3aKTIOYHTb HAa OCHOBAHUH 3THX IKC-
NIEPHUMEHTOB, YTO MEKaK# CNOCOOHL! NOHATH YYXYi0o Gonb, a
JIIOAX — HeT. B oTnnMyHe OT MapcHaHHHa MBI 3HAEM, YTO JUOAH
cnocobHbl K cocTpananuio. BoT BHIPa3UTEAbHBIA OTPLIBOK H3
poMaHa [xopaxa Snnora «Anam buirs:

«...cepauie [Anama] panoctHo 3a6wiock. Panbiue Xer-
TH HHKOTAA TaK He KpacHeaa npy Buie ero. « Hanyran
Bac», - €Ka3a1 OH, NOJIHbIHA YOeXAEHHSI, YTO CJIOBA CEH-
4ac He UMEIOT 3HaUYEeHUA, TaK KakK XeTTH YyBCTBYET TO Xe
camMoe».

KoHe4yHo, MaKaKa-pe3yc CO4YBCTBYET 6AMXHNM H BONHYET-
51 06 ux 6naronoayyru, YTo MOATBEPXAAECTCH IKCNEPUMEHTAMH.
Ho Bo3aMoXHa 4 1pyras MHTepnpeTauus peayibTatos. lonycTuM,
0be3bAHe, KOTOpasA 10/KHA ObUla TAHYTH 32 pbluar, He HPaBHWIaCh
peaxuns coceNHeil MaKkaky Ha LOK, ¥ OHAa OTKa3bhiBaNach OoT
BO3MOXHOCTH NOJY4HTbh OaHaH, nulls O H30EXATh HENPUAT-
HbIX a3MouMii. MitH oHa onacanacek, YTO COCeAKa OTOMCTMT eif 32
6onb, KOT4a OHM OKAXYTCA B OfHOMH KjeTke. B TakoMm ciyuae
MAKaKa pyKOBOACTBOBAIACHL HE COCTPAAAHUEM, 2 COOCTBEHHbIM
uHTepecoM. Ho npu n1060# MHTEpnpeTaunn 3T 3KCNEPUMEH-
Thl MOKA3bIBAIOT OCOOYIO COLIMANLHYIO YYBCTBUTENLHOCTD 00€-
3bAH, MOATBEPXAAIOT, YTO MAKAKH UMEIOT SMOLIMH U LIEJIU, KO-
TOPLIM CMOCOGHBI cneaoBaTh. Takad WHpOpMauus nomMoract
y4eHbIM U3bICKMBATb CPEACTBA AN obecneyeHus baaronoayymus
XHUBOTHBIX. ‘

Ecte nu Gonee rymaHHbie crniocobbl y3HaThb 0 noTpebHOCTAX,
XKENAHMUSIX U UeliAx 6paTheB HalllMX MEHbLUHUX? Pa3rosapHBaTsh ¢
HUMU, KaK JoKTop JyanTra, counHeHnnin Xoio Jloturrom,
MbI He MOXeM. OIHaKO B HallleM pacflopsXXEHHWH UMEIOTCH Me-
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TOAWKH HabNIOACHHA 32 NOBEAEHHEM XHBOTHHIX. 3TH METOANKH
NO3BONSIOT BBIACHATb, Y4EM KOHKPETHaA 0CO0b N'oToBa 3aMNaTHTD
3a foiydeHHe XenaemMoro, PaccMoTpuM HERABHHE IKCINIEPHMCH-
Thi, TPOBOAMMBIC HA HOPKAMMU, XXHBYLLMMH B THTOMHHKE.

300TEXHUKH, pa3BofsiMe HOPOK, CYMTANH, YTO MX NOAO-
neYHble XHBYT B XOPOWIMX YCIOBUSIX. F1OA «XOPOLIMMH YCNOBH-
SIMM» OHM TMOAPA3yYMEBAIH HANHYKE BCETO HEOBXOMMMOro Ans
agoposoii xu3Hu. Ho yuerblie n3 KeMOPHIKCKOro yHUBEpCHTE -
Ta CYHTANH, YTO AAS «3ROPOBOH XH3HY» TPEOYETCS KOe-4To eule,
nomMumo nuiix 1 okl Jxopaxus MaHcoH U €ro XoJuieru co-
OPYAHAM CEMb Pa3HbIX KNeTox: B oaHoit 61 OacceiiH, 8 Apy-
roit — mat¢gopMa, B TpeTheil — Ipyla XaMEIIKOB, B YETBep-
TOH — NO0BABOYHDLII AOMHK, B NATOH — TYHHENR, B ieCTOH — Ur-~
pYlIKa, B CENbMON — HUYETO, KpOMe AOMUKA U KOHTEHHEPOB
INA BOAL U XopMa. PaccyaMB, 4TO BCEe XHMBOTHBIE WLLYT KOM-~
¢opTa, yueHslc peliMau MpemIOXUTL HOPKaM CACNaTL BbIGOp,
rie XHuTb. A 4TOOH A0CTYI K KiteTKam Obl/1 He CAUILIKOM NPOCT,
OHW YTAXENHAM NBEPLbl. DKCNEPUMEHT HMHTUPOBAJ 3aMKHYTYIO
3KOHOMMKY, NPU KOTOPOH KaxIM# AOMXKEH 3a BCE NAATHTD.
MbiiCoH ¢ KonneraMy Npeanoiarany, YTo Kaxaas Hopka oyaer
pBaThecs B 00/1:000BaHHYIO KAETKY, NOTOMY 4TO HaxonsiMecs
TaM BELLY e XXHIHEHHO HEOOXOXUMBI,

K ux yansneHH10, Bce HOPKH COCPEAOTOUMNHCH B KJIETKE C
GacceiiHoM. YueHbe yBeNUYHITH Bec ABepUbl. TOT Xe pe3ynbrar.
Torna wccaenoBatenu ybpanu Gacceitn. B orser y Hopok non-
HAACSA YpOBEHb rOpMoOHa cTpecca (KopTn3ona). Yo xotenm Hop-
ku? Bacceitn. NMouyeMy? INoToMy uTO Ha BOJIe OHY MHOTO BpEME-
HH TMPOBOJAT B PeKe WIH PYUbe, OXOTACH 32 paKaMH M JISTYILIKa-
My. BuiBoa: 4ro6nl HOpKam co3naTh Ha (repmax ycaoOBHMS [UIS
«3fIOPOBOI KHIHH», HYXXHO NOTPATHTECA HA HebonbluHe Gac-
ceitinl. Be3 Bomoema HOPKMU OILYWIAIOT TAKOH XE CTpeECC, KaK H
6e3 numm. CrnpalinBaerca, ¢ Kakoi CTaTH 300TEXHHKH JIMLIAnK
3BepbKOB 6acceiiHa? 3aech HET HUKAKUX HA SKOHOMHYECKNX,
HU 3THYECKHX 060CHOBaHMIA. OOBKHOBEHHOE HEBEXECTBO, KO-
TOpoe paccesyiM yueHbie 3 KeMOprikckoro yHuBepcHTeTa.

OnbITH € MaKaKaMH-Pe3ycaMH H HOPKAMH NMOKa3kIBaIOT, KaK
Hay4yHBIE METONbI MO3BOJISIOT ONPEAEANTD, YTO YYBCTBYIOT K
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XOTAT XHUBOTHALIE U KAKOE NMPAKTHYECKOE NPHMEHEHHE HAXOAAT
NoAy4eHHEIe pe3ynrratet. Ho onMcantbie onbITs A0BOIBHO NPY-
MHUTHBHBI IO CPABHEHHIO C IKCMEPHMEHTAMMH MEHETHKOB U HEfl -
poxupypros. Tenepb, Koria Mbi MOXEM U3MEHATH KJIETONHYIO
CTPYKTYPY XHMBOTHOTO, YAaNAS ONPEACACHHBIE NeHbI HIH BBOAS
HOBMIE, 2 TAKXKE MOXEM YAUIATL HAHU NEPECaKUBaTh KYCKH MO3-~
rOBOI TKAHW, IKAMA30H PeUIaeMBIX BONPOCOB CHABHO Pacium-
punca. Ho pacitimpuncst ¥ AHana3oH MOTEHUHATBHBIX ITHHECKHX
npobnem. BoabmeM HelaBHO BLIBEACHHYIO «yMHYIO» MbiIIIb, Ha-
3BaHHYIO 8 4eCTs WycTporo Tesicrepos Jymku Xay3epa. Ira MHLLb
OblNa Nony4eHa ¢ MOMOLIbIO METOAUK N'eHHOM HHXCHepHH. Jyn-
XK BBEJIM AONMOAHMTENBHYIO Konnio reHa NR2B, urpaioittero
BAaXHYIO ponb B (OpPMUPOBAHHM MaMATH, W OHA OKA3ANACH CO-
obpasntenbHee KOHTPOIBLHBIX 3K3EMIUIAPOB. Jlynxu 6bicTpee ux
padivyana obeKTHl, OTBEYANA HA HETATHBHbIC PA3APAXHTEAR H
Haxoluna tpan. PasHOLEHHA JI COOOPa3UTE/IbHOCTb HHTEANEK-
Ty — BOMPOC CROPHbIH, HO PE3YALTaThl IKCAECPHMEHTA ABHO
YKa3btBalOT Ha NOCACACTBHA FTeHHBX MaHUnyaauui. Ins toro,
KTO UHTEpPECYeTCH BIHAHNEM FEHETHKH Ha KOTRUTHBHbIE DYHK-
UMM, ITH PE3YALTATH BHITJISAST NPOCTO OUICTOMUTENLHBIMH,
OBH He ToALKO roBOpAT 06 3P PeKTHBHOCTH FEHHBIX TEXHORO-
TM#A, HO M TIO3BOASAIOT MPEANONaraTh, YT0 reHHag UHXEHEPUS
CNOCOOHA MOMOYD B pELIEHUY HEKOTOPDIX MPAKTUHECKHX IPO-
6uiem, 0cOGEHHO B JIeYeHHH onpeaeaeHHbix 3abonepaHuit. Ha-
MPUMEP, YBETHYHMB KOITHYECTBO CBA3aHHBIX C MAMATLIO peLen-
TOPOB B MO3re, TEOPETHYECKH MOXHO NPeA0TBPATHTHL NOTEPIO
MaMATH y NIofe#, cTpagaiouinx 6one3nbio AnbureiMepa.

Ho BoonytreBneHHe, BhI3BAHHOE IKCIEPUMEHTAMH HAK Mhl~
aMu, BCKOpE HECKOMBKO NMOMEPKIO. [lpyrue 3KCnepHMeHTh
8hLIABWIH YIPO3Y, KOTOPYIO TAAT MAHUNYASUKY C reHaMH U MO3-
roM. Yepes 1Ba roaa nocse conanms Jlynku yaeHbie yaHanm o
noboyHoM 3PpdexTe UCKYCCTBEHHON «MeHHANBHOCTHY. 3TO XO-
POILO OTIMCHIBACTCA NPHCKAZKOIN: «3a BCe HYXHO naaTHTb». 1o
CPaBHEHMIO C KOHTPOJAbHBIMH MblllIaMK ouepeaHasn Jlynxu nue-
112 MOBBILIEHHYI0 60IEBYIO UYBCTBHTEILHOCTD, TeHeTHK PHuapa
JlesonTrH B pabote «TpoifHaa cnMpasib: FeHbl, OPraHU3M K OK-
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pyXaioiiad cpeaa», pacKpMTHKOBaB NpoeKT «[eHOM YesioBekas,
3a8BW, 4TO TIPEXACBPEMEHHO ACNaTh 3ak/I0YEHHE O BIHAHUH
TeHOB Ha 1TOBEACHHE OpraHH3Ma, €C/IH Mbl He NOHKMAEM CJI0XK-
HYIO 83AMMOCBS3b KJIETOK H CPElbi, B KOTOPOH OHH (PYyHKLHO-
HHPYIOT. [10 €ro MHEHHIO, MbI GITYXJ2€M B «FEHETHYECKHX JUKYHT -
naxs. Youpas Kakoi-To reH, 3aMeHAR APYrUM WIH YABaHBAst, Mbl
MOXEM JiHtEL CTPOMTH CTATUCTHUYECKHE NOTAIKH OTHOCHTENbLHO
MOC/NEACTBUH. ITO BOBCE HE IHAYMT, YTO MAaHUNYNIALWH Ha renax
WIH Mo3re criefyeT npekpathHTb. Haobopor, ux Heodxonmo npo-
JOAXaTh, W60 OHU NPOKIIAALIBAIOT AOPOTY K HOBbIM OTKPHITHAM.
OgHako Npu 3TOM HYXHO OGbITh TOTOBHIMH KO BCAKOIO poja
OCNOXHEHHAM U TPYAHOCTSIM.

S1 yacro cnpawuBalo y cTyacHTOB: «Ecau 611 y Bac Gbina Bo3-
MOXHOCTb Ha BPEMSA MONYYHTb YaCTh MO3ra KaKOoro-HUOYRb XH-
BOTHOIO (C €ro cornacH), Yro Bl XoTeNnu bbi cebe nepecaauts U
OT KaKoro cyuiectBa?» B TeueHHe MHOFUX NeT TUAMPYIOT cAeay-
IolHe oTBeThl: «QOOHATENLHYIO IYKOBHLY CO0aKH, CNYXOBYIO
KOpY JieTYdeil MbILLH Y 3pHTENIBHYIO CHCTEMY Opiia», B 3TOM MbiC-
JIECHHOM 3KCIEPHMEHTE TAHTCA NOBYWIKA, XOTH COBPEMEHHbIE
TEXHOJIOTHH TMO3ROJISIOT NEPECAXUBATE HEKOTOPLIE YACTH KOPBI
TOJIOBHOSO MO31a YEJIOBEKY, JUIA TONO YTOOB! HIOXaTh, KaK coba-
Ka, CBILATD, KAK ICTY4AS MblLlb, M BUIETh, KaK OpeJt, IIPHLUIOCH
6nl 063aBECTHCH KOE-4EM enle. A HMEHHO CUCTeMOM 0bpaborku
HHOpMaLMH H TAKHMH NIEPHMEPHISCKUMH OpraHaMH, KakK co-
Gaviit HOC, NTOXOXHE Ha paaap yillM AeTydyeif MbILLH ¥ NBOHHAA
HEHTPabHasK AMKA CETYATKH OpAa. YeNOBEK HE TOALKO NMOTEps
611 XapaKTepHYI0 BHELIHOCTD, HO R CTah Obl I1yOOKO HeCYaCTHLIM,
HanpwumMep, ¢ nepecaxeHHoOH 0GOHATEbHOM crcTeMOr cobaxy
OH Yysijl Ob1 MULIMMOJIM MOYM 33 COTHH METPOB H COApPOTancs OT
YYAOBHIIHO pe3Koro 3anaxa. Cobaka xe HHTepnpeTHpoBaia 6ol
aApoMaT Kak MoBoj Ul Pa3BJICYCHHS WM OXOTbI.

Al xo4y NORYEPKHYTh BAXHOCTb nepepaboTKK MHopMaunu
HaUIMM MO3rOM, MOTOMY 4TO 00 ITOM acnekTe nopoi 3abniaalor.
IIns HarnaaHOCTH paccyXIeHUt obpaTuMcs K GpuiocodckomMy
napagokcy ¥ GUaLMY yXXacoB. B 1oTHKe eCTh TEOpUSI HACHTHY -
HOCTH, COMIACHO KOTOPO#H U1 IBYX OOBEKTOB X 1 Y, KAXKILIA N3
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KOTOPKIX COCTOUT M3 MHOXECTBa 4acrteil, x = y B TOM Cliyyae,
ECJIH Kaxas YaCcTh MHOXECTBA «o» ARJSAETCH YACTbHIO MHOXECT-
Ba «y» H HaobopoT. Kjiaccu4ecKHM NapasokcoM s 3Toro on-
peaeseHUst MICHTHYROCTY ABASETCA Kopabns Teces v aduHCKHX
MOpsiKoB. Koraa rpeKy oTnpaBWIHCh B MAasaHue, kopatib 6bin
HosBbiik. Co BpeMeHeM KopabesibHble CHACTU BLIXOAWIN U3 CTPOS,
H MODAKH 3aMEHAJIM WX HOBBIMH. K KOHLlY nyreuecTBus Bce
MCXOAHbIE YaCTH Kbpabns Obuint 3aMereHbl. Kak no-sauiemy,
ABJIACTCS JIM KOpabib, 3aKOHYUBUIHA MYTCINECTBHE, TEM XK€
xopaGneM, KOTopblif ero Hauasn? 3710 No-TmpeXXHEMY eilie Kopabnb
Tecen? IMpexae 4eM OTBETHTD, BCTIOMHHTE dbunem Pomana [o-
JaHCKH «Kuneur, B KOTOPOM PEXHUCCEP UIPACT TUXOTO KaHile-
JNAPCKOFO CAYXSIEro, oOUTAIOUIErO B MapHXCKON KBapTHpe.
[MpexxHutt xXuien FOKOHYMWI XU3HbL CAMOYOUHCTBOM, 9TO CBOIUT
KJIEpKa C yMa, H B Opeay OH MPOU3HOCHUT CIIEAYIOLLMI MOHOJOT:
«Ecnu s oTpexy cebe pyky, To CKaXy «si 1 MOSl pyKa», HO €C/IM R
OTpexXy cebe rosioBy, HyXHO M OY1€T TOBOPUTE «Sl U MOS FOJIOBa»
UK «s H Moe TeN0» ?» [1pUBERCHHBIE TPUMEPBI AEMOHCTPHPYIOT
CNOXHOCTH, CBA3aHHbIC C MHTepOpeTaunei. Ecau Mbt 3aMeHHM
0BOHATENILHYIO CHCTEMY YEJIOBEKA Ha OOOHSTENIbHYIO CUCTEMY
coBaKu Hin AaXe APYroro Y4eA0BEKa, Mbl U3MECHHUM HE JIMYHOCTD
4YeNOBeKa, a TOJLKO TO, KaK OH OLIYLLAET 3anaxu (0COOEHHO eCH
nepecaguM cucreMy cob6axku). Henosek, KOTOpoMy CAENAIOT Ta-
Kylo nepecaaky, OyAeT WHTepNPETHPOBATL 3afiaxX J10-CBOEMY.
Onnako ecnu feno KacaeTcs Apyrux obnacreil Mosra, Mbl 101K~
HB B KAXI10M Cy4ae AyMaTh, HE U3BMEHMUTCS W AMYHOCTb. Heli-
pobuonor AHronuno Jlamasno B HepasHeit paGote «OulyuieHue
IPOUCXORALIETO» BHICKA3T MPEAHONOXEHUE, YTO PA3HLIC YACTH
MO3ra 110-pa3HOMY BITMAIOT Ha BOCTIpUsiTUE YesioseKa. [lepecan-
Ka HEKOTOpHIX 06JIacTei MO3ra MOXET NPUBECTH K JpaMaTHycC-
CKHUM M3MEHEHHSIM JIMYHOCTH, KakK 3T0 ciy4duioch ¢ DrHHacoM
TefimxeM. Pabounii Teiax nosryuws TpaBMy JIoGHO#M JONH Y U3
1o6ponopsANoYHOro rpaxaaHuHa rpeBpaTuiica B abconloTHO
aMOpaJIbHOTO THNa.

Jlna aanpHeiwero o6cyXaeHNs NpobaeMbl NMepecaiku Mo3-
ra fasafre MpoBeneM €iie OJUH MbICJCHHLI 3KCNEPUMEHT,
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OCHOBAHHMI Ha IOCTHXKERHUAX HelpoHayk. Helpobuonory Mu-
remo Hukonenmcy u ero Kosieram yaanoch 3aperucTpupoBaTh
SNEKTPUUECKYIO AKTHBHOCTDb COTEH HEHPOHOB MO3ra TpeXNonoc-
HOI'0 AYPYKY/IH M C IOMOLIbBIO 2TUX CHIHAIIOB CO3AaTb YIIPaBif-
EMYIO MEXaHHYECKYIO PYKY. JTO AOKA3BIBAET, YTO Ha ONpeAcNeH-
HOM YPOBHE Mbl MOXXEM PaCILH(POBATH HEPBHbIH KOA M NOKATD,
KaK OH ynpamasfeT NoBeaeHHeM. Tenepb npeacrasbre, YTO BbI
3anucany HeHpOHHbBIE CUTHAIL JIOOOTO XHBOTHOFO M COCTABH~
N¥ KaTaNor ero MbICJieH B pa3sHbIX CUTyalusix. Bl 6yete unTats
MBICJIH XXMBOTHOTO, KOTZIa OHO €CT, CAKT, MPHBOAMT cebsl B NO-
PAOK, 3aHHMAeTCs ceKCcoM W abltaerca ¢ copoanyamn. Kax
NO-BaUIeMy, Bbl NOAMETE, YTO 3HAYHT ObITH XUBOTHHIM? JyMaio,
na. ConocraBus UITYUCHHS MO3Ta YeJIOBEKA W XXHBOTHBLIX, Mbl
HOCTUTHEM HEH3BECTHOH paHee rapMOHHUH € OKPYXalOLIHM MH-
POM.

B 6auxaiiline NATLACCHAT JET NOABHTCA MHOTO HOBBIX TEX-
HONOrKI. Bpsin ik KT0-HKUOYAL OyeT UX UCTIONB3OBATH TAKHM
obpaszoM. Ho kak 66! X HM MCRONB3OBANIH, TIaABHOE — 3TO MO~
pasibHble NOCNESACTBUS 3KCNEPUMEHTOB. ECan HauHyT nepeca-
XHNBATh YACTH MO3Tra ¥ BKJTIOYATh M BBIKJIOYATh FeHbl, KTO Oyner
OTBe4aTh 3a nocaeacTsnus? YueHuiit? Bpau? XuBoTHoe, 4acTb
MO3Fa KOTOPOro HCNOAL30BANH A1 YAYMILICHUS XXH3HH YeNoBe-
Ka? Ecni 0no6pAaT 3KCNEPHMENTL! CO CTBONOBLIMM KJIETKAMH U
pa3Hbie YaCTU MO3Ta HAYYaTCH BLIPAMIMBATL B KYJILTYPE, MOXHO
JIM GyneT ux nepecaxunarb monam? Yrobul Hayka Mora nosb-
30BaTbCA TBOPUECKOMH SHEPrHel YYEHDBIX, HHTE/UIEKTYNLHBIH
KJHMAT A0/KEH NOANEPXHBATL PARMKAILHEIE ¥ AAXKE PHCKOBRH -
HblE HCCICAOBaHMS, HO YYEHBIE NO/KHEI TAKXE 0CO3HABATD 10-
TEHIHANbHDIE 3THYECKHUE NOCNEACTBHIS CBOUX AEHCTBHIL, BKIIO-
4as M UccneaoBaHKA Ha XuBoTHBIX. [TocnoBaM Bepuapna Loy
(nbeca «Maiop Bapbapa»), BONpoc 0 TOM, YTO «IPaBHILHO» U
«HETPaBWILHO», «CMY1HAN PUNOCO(OB, CTaBUI B TYTINK 10pUC-
TOB, cOMBan ¢ MyTH BCeX OM3HECMEHOB U Pa3opsUt GONbIIMHCTBO
XYNOXHUKOB». LLIoy Mor 6b1 06aBUTh H YUEHBIX, KOTOPbIE APO-
JIOXA10T GOPOTLCA € pa3HHLIEH Mex 1y pe3yasTaTaMmu paboT v UX
NOCNEACTBHSAMH,



nucon FNonnux*

.
YEMY AETU HAYYAT YUEHbBIX

B 1997 rony yvenpie HACA npeanoxuiy onpeaeautb, Oblia
JiM Koraa-Hubyns Ha Mapce Bola, NOCPENCTBOM aHA/IN3a CBETa,
oTpaxeHHoro ot rop. Ecnu Boga 6n11a, To OHA OCTaBKIIA Ha rop-
HOW NOBEPXHOCTH ClleAbl YINEKHCIION COJH, YTO BAMACT Ha CIIEKTp
OTPaXEHHOTO cBeTa. B TOT Xe roa yeThpexyieTHUI MabYHK
Kensun Toxe ciienan oTkphitue. OH noHsan, kax paboraer ero
HoBaa urpywka. Eciu Ha Hee MOAOXHUTL KyBMKM, pa3naetcs
My3uiKa. KeByH npocnean, Kakas KMEHHO KOMOMHalws Kyou-
KOB 3aCTaBRASCT IUKATYKY UTPaTh, H C TOMOIULIO 3TOI0 OTKPHITHS
CTan ee 3aBOAUTb. Uepe3 MATRIECAT NET MW CYMEEM TIOHSATD,
xaxuM obpasom Kesun v yueHbnle HACA cMOrnH npuitTH K cBo-
MM OTKPbITUSIM. OTBET Ha 3TOT BONPOC H3MEHMT Hallle NPeICTaB-
JIEHHE O HayKe, JETCTRE, MO3re M, MOXET, AaXe reHax.

Jioau 3HAOT o4YEHb MHOTOE 06 OKPYXaloieM Mupe. Mbl
3HaEM O CKaJiax, BOJtHaX U TOCTEpaxX, KPONHMKAX, ManbMax U MAT-
HUCTOH NETYHHH, O POJMTEAAX, ACTAX H CTOMATOJOrax — 06
OrPOMHOM KOJIHYECTBE MTPEAMETOB, TLUIAHET, XXHBOTHbDIX U JIIOAEH.
B obueM W 1enoM, HalK 3HAHHA BEChMA TOYHBI: Mbl XOPOUIO

* Aauncox Tonuuk — npodeccop neuxonorud 8 KanugpopHuickom yHH-
pepcntere. Beayuinih cneumanscr B o6aacTH 2eTcxoro o6y e, oHa oHa M3
TiepBLIX MOKA3AN3, KaK NMCHXAIONHUS PaIBHTHA MOXET NMOMOYb PCILINTL CTapHic
dwinocodckue npotiemsl. ABTOp KHHT «MHUp, MBICTTH # TEOPHKH» (B COABTOPCTBE

< OHAPI0 MeNbLOB) M «YueHbIfl B KON bGenu: pasyM, MO3Ir H KaK AeTH obydaroT-
cAr (a coasTopetse ¢ Marpucueit Kya u Sanpro Mensuos).
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TMOHWMaeM, KaK paboTaeT TocTep, KaK pacTeT NETYHUS H B UeM
3aj1a4ya CTOMATO/10ra, U Mbl €XEAHEBHO HCMOJIB3YEM ITH 3HAHUA,
KOFZIa HaXHMaeM KHOMKM Ha ToCTepe UK AOTOBapUBAcMCs O
BCTpeue. M HE poXIaeMcs ¢ ITHMH 3HAHHAMH, Mbl IpHoGpe-
TAaEM MX B NIPOLECCE XUIHH.

Mui Takxe 3HaeM O TOM, YTO BLIXOAMT 32 paAMKY HOBCEAHEB-
HOCTH, — O MapCHAHCKHX ropax, BUpycax ¥ HerpoHax. B am
3HAaHUS TOXE AOBONBHO TOYHBI, W60 rno3eonsaiot 60poTbes ¢ Ta-
KHMH IPDSBHHMH IpoOJieMaMK, KaK 0Cla K JeNPECCHs, HE TOBO-
pA yX 00 OONBICEHHH, UMITOTEHLIMH H MUTPEHH.

Ho xaku1m 06pa3oM MBI ONy4aeM Bee 3TH 3Hamus? B xoHue
XOHNOB, EAMHCTBEHHbBIM HCTOMHUKOM HHDOpMauHyu ob OKpy-
XAIEeM MHPE VIS HAaC SRIIOTCA KpolueyHbie JOTOHBI, nona-
Jaloltrie B CETMATKY, M BO3AYWHbLIE BUOpaUHH, YAapAIOUIKE B
6apabalHy10 nepenoHKy. Kax M3 TaKOTO OrpaHH4YEHHOTO H He-
CBA3AHHOT0 Habopa CTUMYJIOB MOXHO H3BIEYb HHPOPMALIHIO,
NO3BOJIAIOUIYIO Y3HATH TIpaBay 00 OKpyXaloHiel AeHCTBHTENb-
Hocty? CAOBO «NipaBlar MOXET 3BYyYaTh HECKONBKO METapH3H-
YECKH, HO BCE Mbl 3HAEM MHOIO MpaBAUBBLIX GaKTOB: BHICOKAS
TEMNEepPaTypa ro3BoAsieT BhNEKATD Xieh; pacTeHMsIM Heobxoau-
Ma BOJIa; C/IH 3aNUCaTbCs Ha MMPHEM K CTOMATONOTY U He TIPHH-
TH, TO OH paccepRUTCS. C NCHXOOTHUECKOH TOUKH 3peHUA HALLH
3HaHUA 060 BCEM ITOM HE MEHEE YANBUTEAbHBE, YEM 3HAHHS U3
obnactu TeopeTHyeckoi dnsnuku unn acrpoHomun. Kakum 06-
pPa30oM B3aHMORENCTBUE MEXAY PH3HUECKUMH 00beKTaMH TTPH-
BOAHT K TOMY, 4TO OAUH OGBEKT Y3HAET 4TO-TO O IpyroM?

3a nocseAHKe NATLIECAT JET Pa3BHTUS TNICHXOJIOTHH 3TOT
80NpoC ycinoxHWicn. HoBble TEXHONOTHHU NO3BOJHAN ayuile
TIOHATH Pa3BUTUE PadyMa. MaageHUb U MaleHbKHE JIETH, KaK
BBISCHMJIOCH, 3HAIOT M YCBAaWBAIOT TOPa3no Gosiblle, YeM Mbi
Koraa-au6o npeanonaranu. K TpeM-veTRIpEM rolaM OHH yXe
3HaI0T GYHAAMEHTANBHBIE OCHOBLI TOTO, KaK ycTpoeH Mup. Te-
ODPHsl NNO3HAHNS IONXHA OOBLACHUTD, KAK OYCHL MAJTEHbKHE AETH,
He YMelolliMe YUTaTh, TTHCATh W Jaxe KaK CNeAyeT FOBOPHTb,
MOFYT TaK ObICTPO ¥ TaK MHOFO BHY4HTh. Haura cnocobHoCTh K
06yueHMI0 He MOXET ObITh CBS3aHa TOMLKO C 0OPA3OBAHUEM HIH
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TPEHWHIAMH, HIK COLIHATLHBIMH HHCTHTYTAMH — CKOpee, OHa
ARNAETCA HEOTHEMAEMON YACTBLIO YEROBEYECKON NPUPObI.

3a nocnegHNE NMATHIACCAT 1€T KOTHUTHBHAA HayKa OGbACHN -
Jla, 4TO MPERCTaB/IIOT CO60 Halik 3HaHMA 00 okpyxalolueM
MHpE, KaK Mbl 3TH 3HaHHE HCNOJMB3YEM H KakK 3TH 3HaHHUR 3aK0-
JMpOBaHbl B HalleM Mo3re. Hayka o pasBUTHH MO3ra CWJIBLHO
MPOoABHHYIAaCh B TOHUMaHWH TOTD, KAK U3MEHAIOTCA HaLLIM 3HA~
HHS IT0 MEpe Halllero papocneius. Ho Mul Bee ellte He oHuMa-
€M, OTKyZ1a bepyTcs 3T 3HaHUA U KaKMM 0Opa30M OHH 20T HaM
HWCTHHHYIO KapTHHY OKpyXalolero Mupa. OdyueHue Tak M oc-
TAeTCs B pa3psic «HepasrajaHHbie TalHbI», TAE-TO PAAOM C CO-~
JHaHHEM U poMaHTHYecKOH NilobGosbio. COMHEBAIOCH, YTO 32
GAMXaAMLIHE NATRACCAT JIET MBI JIy4llle MOUMEM CO3HaHHe AU
POMaHTHYECKYIO N11060Bb. Ho 51 AyMalo, 4YTO MBI CHJTBHO fIpOABH-
HEMCH B HayYHOM NOHHMaHWY 0DyyeHus.

Bo3BpaTnMcs K ApyroMy npeaMeTy u3yueéHusi KOTHUTUBHOM
HaYKH, K YeNOBEeUECKOMY 3penu1o. Kak npoucxoamT npespatie-
HUe KOMOMHAUUH NoNaaaloLluBX B rJa3a CBETOBbLIX JIyyeil B UH-
dopMaLiHio 06 0bbexTax v MX MEpelBUXEHHUSX B NPOCTPaHCTBe?
OTKyaa HaM YW3BECTHO, YTO NOMNAAAaIOUIMiA HA CETYATKY CBET SAB-
JNIfETCA ABYMEPHOH npoekiiyei Tpexmepsoro Mmupa? Bens HaM
HE KaXETCA, YTO MbI XXMBEM B TIJIOCKOM MMPE, XOT JIOTHYECKMU
morno 6u1. IToxoxe, becco3HareibHag XOPpeK1IMS H300paxXeHHs
YBMICHHOTO IRNACTCH HaLIEH BPOXIEHHOM YEPTOM: HaXe OYeHb
MaIeHbKHE IETH OTKINOHRIOTCS OT Npubanxkajouterocs oouexra.

Ho caMoe uHTepecHOE HE TO, YTO Mbl 3HaEM 3TH (PaKThH 0
CBOCM 3PEHHHU, a TO, YTO OHY MTO3BO/ISIIOT HaM Y3HaBaTb OrpOMHOE
KOANYECTBO APYraX hakToB. 1 MHTYRTUBHO CYMTAIO, YTO H300-
paXeHHe Ha CeTyaTKe ARIAETCA ABYMEPHOW MpOeKUMeH Tpex-
MEPHOTO 0OBEKTa. ITO [103BOJAET MHE 3aKJ1FOUNTD, YTO OTIpEne-
JIeHHOE H300paxeHHe Ha CETYATKE B JAHHBIH MOMEHT AOJAXHO
NPYHTY OT ABYX DMCKOB, COCAHMHEHHbLIX TOJCTLIM CTEPXKHEM U
NEXALLUUX Ha Ny RO oNpeAe/IEHHHIM YTIoM. 3T0, B CBOO OYe-
peds, IOMOraeT MHE HAUTH OUKH.

KoneuHo, cyiuecTByeT 06MaH 3peHus, 0COOEHHO ECJIH NCU-
XONOT AEMOHCTPHPYET 3pUTENIbHbIE UAN03MH. Ho ropasao wame

3-8207
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3peHHE NOCTABAAET BEPHYIO HHHOPMALHIO, 61arofaps 4eMy Mbl
NIENIaeM NPAaBAIbHBIC 3aKHOUCHMA 00 OKpYXaoteM MUpE.

Ho xak mo3r aenaer Takue saknoueHns? BoamMoxHo, B oTeer
Ha OTIpEAC/ICHHbIE UMIYALCH KACTOK CETYATKH aKTUBHPYIOTCS
onpejencHHbIe HEWPOHBI, KOTOPhIC MepeaaloT HHpOopMallHio
panbiie. HeitpoGuotorn MOryT 3aperducTprHpoBaTh aKTHBHOCTD
ONpeACNEHHBIX KJIETOK 3PUTENbHON KOPh!, KOrka XUBOTHOE Ha
YTO-TO CMOTPUT, U TaKUM 06pa3oM NOCTPOMUTL YTO-TO BPOAE
cxeMbl KOMMyTaumit. PesynsraTtel nogoOHbIX paboT NOKA3LIBAIOT,
KaK 3TO Bce paboTaeT Ha NPaKTHKE H KaK MO3T [IPOBOAUT Heo6-
XOAUMEIE BBIYHCAEHUS.

B m3yuenne apeHus BHecny CBOIO JIENTY pa3Hblc AUCUUTUIH-
Hbl. [Tcuxonory o6BacHAI0T, Kakue 306paxeHus NPeaMeTOB U3
KaKOMH 3pHTEbHON HHPOPMaUYH BO3HHKAIOT H YTO MK OLYLIa-
€M, KOTJa B HallM IJ1a3a nonafaeT onpeacicHHas KoMouHauus
CBETOBLIX JIyueil. 370 onpenesiseT CyluecTso npobdiaemol. Mate-
MaTHKHK AEMOHCTPUPYIOT, KaK MOXHO PElUTb 3Ty NpOOAEMY
MyTeM MIPHUHATUS HEKOTOPLIX OOMIUX AOTIYIEHWI OTHOCUTENLHO
CBA3M 00BEKTOB H CBETOBLIX Jiyueii. KubepHEeTHKH MTOKa3kIRaIOT,
KaK 3TH PELLEHUA MOTYT PHMEHATLCA B paboTte peanbHbiX pu-
INMeCKNX MatliuH. M HeHipoburosiorn o6sAacHSIOT, KAK 3TH pellie-
HUR MOTYT UCMOAL3OBATHCH B pabote pUIHYESCKONH MALUMHDI,
3aKJIIOYEHHOM B YEPETIHYIO KOPOOKY.

[MonodHas cTpaTerus B COCTOAHUM NOMOYL [TOHSTE [IPOUECC
0byueRuA. Crayana HyXHO ONpeNeanTb CYlLecTBO NpobaeMbl,
3aTeM MaTeMaTH4YeCKH BbIpaboTaTh €€ BO3MOXHbIE PELICHUS MTPY
ONpeReAeHHbIX NONYEHNAX U NOCMOTPETh, TPUMEHUMBI JIH 9TH
pewienus K pabote Hawero ronosHoro Moara. [locneaHee Bpems
yxe HabnionaeTcst NOROOHAS KOHBEPreHLIWA HOBbIX NOAXOAOB K
M3YyUYEHHIO 3TOH NPOoGAEMbl CO CTOPOHKLI Pa3HbIX AHCLMILIHH,
HanpuMep bunocopuy Hayxu, CTAaTUCTHKH W NCUXOJIONUN pa3-
BUTHS. B Ganxainue NATbaecaT NeT 370 npuBeneT K bopMynu-
POBKE 3aKOHUEHHOM HayuyHoil Teopun, 00BACHSIOLIEH Npolece
obyuenus.

Tenepb NOroBOPUM O TOM, KaK Mbl Y3HaEM O TIPHUHHHOI
CBSI3 BellleH — O TOM, KaK OJIHO COOLITHE BBI3BIBAET APYTroe. ITO
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BECbMa BaXHag npobiemMa, OCOGEHHO AIsi MaTeHbKUX ACTEN.
TcHxoorn NoKasanu, YTo AETH XOPOLIO HOHUMAKOT MPUUKHHO-
CAEACTBEHHDIE CBA3U. K TpeM-YeThipeM rofiam pebeHOK yxe 3Ha-
eT 6a30BbIe (haKTHI 0 TOCTEPE U METYHUH, KOTOPLIE 3HALOT M B3pOC-
nnie noad. Kpome Toro, K NATH roflaM OHM Y3HAKOT bonblie, yeM
3MAJIM B TPH Fof1a, a K céMM — elile 6onbue. Kak v yueHme, pe-
OeHOK, NoxoXe, XOpoo NOHBUMAET NIPHUNMHHO-CNEACTBEHHbIE
CBSI3H. E )

Ho 3HaHue O NPUYHHHO-CNENCTBEHHBIX CBA3SX — XOPOLIHii
NpUMEP pa3pbiBa MEXIY TEM, YTO MBI OLUYLHAEM, H TEM, YTO MBI
y3HaeM. Briepabie 3Ty npobaemy copMynnpopan dunocod M-
Bua Xym. Bee, uTo Mbl BUIKMM; — 3TO Yepeaa coObITHil. OauH
TUI COOLITHH MOXET BCET1a CASAOBATD 3a APYTHM, HO OTKYZA Mbl
3HaeM, YTO nepsoe coObTHE BhI3bIBacT BTopoe? B peansHoi
SKM3HH MPHYMHHO-CNEACTBEHHBIE CBA3N PellKO BKNIOYAIOT TOJTh-
KO 1Ba CODLITHS. JlecsTKH pa3HbiX SBIEHMH MOIYT DbiTh Cl1oX-
HbIM 06pa30M B3aMMOCBSI3aHbL. B peanbHON XN3HM O4EHb PEAKO
OQHO COOLITHE BCErna cnenyeT 3a BpyruM, Oosice TOro, Mhi He
BCET/1a 3HaeM, KAKOE H3 HUX CIIYYHIOCh iepBhiM. HeyBepeHHOCTs
H 3aMyTaHHOCTD ACAIOT CNOXHBIMH JAXKE MPHYXHHO-CIIEACTBEH-
Hbie CBA3M MeXAY OOBLIMHBIMH ABNEHUAMH, 3TO TOCTED 3al1bl-
MUJICA K cxer Xneb Wwin xnebHble KPOWKH BhI3BATH MOJOMKY
yctpoiictra? Unan Mbf 3anporpaMMHpOBaIy CAMILKOM BhICOKYIO
TEMIIEPAaTYpy M COOTBETCTBEHHO COXIJIN X1e0 M criayinu Tocrep?
Meul BHAUM AU CHIOMUHYTHYIO IIyTaHWLLY.

Kax ee pacnyrars? Ha ym nipuxoast apa cnocoba. Mepsuiit —
NOCTaBHTh CEPRIO IKCNEpUMeHTOB. Hanpumep, anporpaMMu-
pOBaTh BHICOKYIO TEMIIEPATYPY, He Kaaaq xieb B Toctep, WM
MOCHINATh XJieOHbIE KPOIKK Ha HarpeBaTeAbHbIH 3MEMEHT NpY
HU3KOoM TeMneparype. Bropoii — nonabnonars, B Kakux cayva-
AX AECMEHT ALIMMT, a B KaKKUX — HeT. TocTep ALIMUT TONBKC MpH
BbICOKO# TEMIIepaType He3apNCHMO OT Hannuns xaeba? Uan on
JbIMAT TONbKO KOTA2 B HEM NEXHUT YXe cropeBLinit xae6? Unu
OH RbIMUT Npu N1060i# TemnepaType?

Crapst 2KCNIEpHMEHTH WK NIPOBOAA HabnioaeHus, Mbl Ac-
JlaeM NPeAnoIoXEeHUA OTHOCHTENLHO B3 MOCBA3U MEXMY NpO-

3.
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UCXONALMMU COOBITHIMH, TaK X€ KaK Mbi IE]1aeM NPEATONoXe-
HUA OTHOCUTENBHO TOTO, KaK ABYXMEPHbIE 06Pa3tl COOTHOCATCA
C TPEXMEPHBIMH 06beKTaMH. TaK Xe KaK Mbl HHKOTAA He JyMaceM,
YTO XHMBEM B MJIOCKOM MHUPE, Mbl HUKOrAA He IyMaeM, 4TO XHBEM
B MHUpe 6e3 NpUYIHHHO-C/IEACTBeHHbIX CBs3ed. KoHeuHo, Kak 1
B Cllyyae 3peHUst, JEMOHBI MOIYT HapyHIaTh CBA3H, YTOOBL Hac
oypauuTh. Ho Mut He yduThiBaeM 3THX ACMOHOB H ABHXEMCs
sriepes. Kak ckasan DitvwreitH, «bor usouiped, Ho He 310Ha-
MEpEH».

Ipynna ¢punocodos nox pykosoacTsoM Kiapxa Dinmypa us
Yuugepcutera KapHern — Mesiiona U xubepHetuk JIxynea
Mepn ¢ konneramu U3 Jloc- AHXENECCKOrO YHUBEPCUTETA, IUTAT
Kanudophusi, Hayanyu pa3paboTKy MaTeMaTHYECKOH MOenu,
KoTopast 661 NO3BOJINIA BHIHTY 32 TPaHMLIbI HHTYWULIMHM U NIpes-
CTaBUTh NPUYHHHO-CNEACTBEHHLIE CBSI3M B BUIE MTPAMOTO allHK-
anyeckoro rpada (6aitecoBckoit ceTH). Pa3paboTka ocHOBbLIBA-
ETCS1 Ha NPEANOJAOKECHUU, YTO €CJIH OIHO COOLITHE BLI3HLIBAET
ApYTOe, TO UIMEHEHUE OIHOM NnepeMeHHo# ¢ 6onsiuoti BeposT-
HOCThIO BBI30BET U3MeHeHUe npyroi. Ecnu xre6Hbie KpowkKu
BbI3LIBAIOT 3aAbIMAEHHE, TO HX HATHYHE NOBBILIAET BEPOATHOCTE
NOABMEHHS AkIMA, DTY NPUYHHHO-CNEACTBEHHYIO CBA3b MOXHO
MpeACcTaBHTh B BUJAE CTPENOK, COSAUHSAIOMUX NEPEMEHHDBIE.
baitecoBckas ceTh ACNaeT HEKOTOpHIE NMPOCThIE Y obuine qony-
LIEHHA OTHOCUTEARBLHO TOTO, KAX KOMOMHAMA NPUYHHHO-CICT -
CTBEHHbIX CBsi3ei (KOMOMHaLUUS CTPENOK) COOTHOCHUTCH C KOM-
OuHauveil nepeMeHHBIX. BOT TpH cxeMbl B3aHMOCBA3Y MEXIY
KHOMKO#MH perynupoBKH TEMIEPATYPHI, MOANOPEBIINM X3e60M H
ABIMSIL{UMCS IEMEHTOM, COOTBETCTBYIOLIIUE TPEM ONHMCAHHBIM
TUINOTE3aM NMPUYUHHO-CAEACTBEHHBIX CBS3EH:

A. Perynsitop Temnepatyp > ropslumii x1e6 > abimsiuuiics
3nemeHT (TepMoperyiaTop NPUBOIAKT K NOATOPaHUIO XJie-
6a, YTO BBI3LIBAET 3AJbIMAEHHE DIEMEHTA);

B. Perynstop TeMnepaTyp > IbIMAILIMACSH 31EMEHT > rops-
wuit xieb (TepmoperynaTop nNpyBOANT K 3aALIMACHHRIO
3JIEMEHTA, YTO BBI3bIBAET NOoAropaHue xneba);
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C. DuiMsiumiics afieMeHT < peryisTop TeMneparyp > Moi-
ropeBwuii x1e6 (TepMoperyisITop He3aBHCMMBIM 00pa3oM
BBI3bIBACT 3aALIMIIEHHE 3/IEMEHTA H NOATOpaHue xieba).

Kaxaas U3 3THX cxeM [O-pa3sHOMY OOBACHAET B3aUMOCBA3b
MEXNY NMEpeEMEHHBIMK € Y4eTOM 6a30BbIX MIPEANONOXEHHH OT-
HOCHTE/IbHO NPUYMHHO-CICACTBEHHDIX CBsI3¢H. JTO NO3BOASET
cAejiaTh BEPHOE 3aKJ/II04EHHE Ha OCHOBAHUM PE3Y/LTATOB 3KC-
nepyMeHTOB ¥ HabmoaeHuin. HanpuMep, ecin H3 cxeMbl «A»
ybpaThb niofropesiunii x1e6, To Gonblie He A0MXHO ObITH CBA3M
MEX]ly peryinsToOpOM TEMNEPATYP U HarPEBalOLLINM SJIEMCHTOM,
a ecun yopath xied 13 cxeM «b»-u «B», TO cBA3b IOTKHA coXpa-
HUTBbCA. ECnu Mbl YMEHDILNUM TEMIIEPATYPY WIH KAKHM-TO ApY-
MM CNOcoBOM NORRANKM XJ1e6, TO 3NEMEHT 3aRbIMHTCH TONLKO
B TOM C/lydae, €C/ii BepHa cxeMa «A». Eciin Mbl YBETHYUM TEM-
neparypy, HO NPENOTBPaTUM 3aAbIMJACHUE 3JIEMEHTA, To Xied
fIO/IFOPHMT, TONBLKO €CJIK BepHa cxeMa «A» WiH «C». PasHble cxembl
MPUYKUHHO-CACACTBERHOI CBSIIU OYIyT COOTBETCTBOBATD PA3HBIM
B3aHMOOTHOLUEHHSAM MEXAY MEPEMEHHbIMH, aXe €CAU Mbi He
OyAeM peaibHO NPOBOAMUTH 3KCNEPUMEHTHI. MaTeMaTHKa no3-
BOJIAIET NOAPOOHO ONKUCATH BCE 3TN CBA3H MEXAY NPUUHHHBIMH
¢bakTOpaM¥u N BEpOSTHOCTBIO NPOUCXOXKAEHUSA COOBITHIE ¢ No-
MOHIBIO ropaino 6osee CAOXHBIX CTPYKTYP, YEM T€, KOTOpbIE 2
MCTIONb30BANA.

MaremaTHKa npejularaeT HEKOTOPYIO MPUYWHHO-CJICACTBEH~
Hy1o JJoruky. Kiaccuueckas JepyKuusl OTTaJIKMBAETCs OT He-
CKONBKHX 6a30Bbix AONYLUIEHWH W JOrMYE€CKKX BbIBOLOB, Ipe-
Bpallasg MX B MaTeMaTHYECKHH METON BHIBEACHUS UCTHHHBIX
3aKJNOYCHMI U3 HCTHHHLIX NpeanockUtoK. HoBas npuynHHO-
CNeJICTBEHHAS] JIOrMKa JIENaeT HECKONBKO 6a30BbIX AONYLICHUH
OTHOCUTENBHO MPUYHHHO-CACACTREHHOI CBA3H, a 3aTeM ITpea-
JlaraeT CUCTEMaTHYECKMIt MeTO/l BRIBEACHUSI HCTHHHBIX 3aKJTI0-
YEeHHUH U3 pe3yNbTaToB HAONIOAEHUR H IKCMTIEPHMEHTOB,

KunbepHeTuku Hayanu npeBpamiaTs abcTpakTHble MaTemMa-
THYeCKKHe POpPMYJibl B KOMIIbIOTEPHLIC NPOrpaMMEI, KOTOpbie
CMOCOOHBI peanbHO H3yUaTh MMP. OHO U3 OCHOBHBLIX pa3nnuni
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MEXY KOMITBIOTEPOM H YEJOBEKOM B TOM, YTO KOMIBIOTEPHbIE
NPOrpaMMbl MOTYT AENATh TOALKO TO, YTO Bbl MM cKa3ailu. Tecr
ThlopHHra, NO3BOASIOLINI CPABHMTH KOMIILIOTED Y UEJIOBEKA,
TpeOyeT He TONBKO TOro, YToObl KOMNLIOTEP MOT J&J1aTh TO Xe,
4TO B3POCbIit YEJAOBEK, HO YTOOL! OH TAKKE OOYHAICH ITOMY Ha
OCHOBE OMbiTa, COOTHOCKMOTO C ONbITOM pebeHka.

KnbepHeTHKI nepeBoaAT MaTeMaTHYECKHE AOMYIIEHUA B
noxobre MpUINHHO-CACACTBEHHBIX PadUKOB, KOTOPHIE Bbl-
BaeT KOMNBIOTEP HAa OCHOBAHMUHU ONpefesIeHHBIX KOMOKWHaUMiH
AaHHbIX. C MOMOUIBLIO 3THX TIOAXOA0B YUYeHLie, paboTaloWKne Ha
HACA, co3ganu nporpammy, 61arogapsi Koropoit pobor cMor
onpeaeNUTh COCTaB KaMHel Ha Mapce Ha OCHOBAHMM AaHHBIX
CIIEKTPOMETPA, HE KOHCYJILTUPYACK C IKCNEPTAMHU Ha 3emie.

Bee sty paccyxneHmns, BO3IMOXHO, KRXYTCS He CBA3aHHBIMYU
C BOTIPOCOM, C KOTOPOTO MEI HR3YAJIU: MBI XOTHM 3HaTb, KaK o0y~
4al0TCA 0OBbIYHLIE TIOAU — W OCOOEHHO ODBIMHAIE IETH, — A HE
TONBKO OCHAILEHHBIE TEXHOJNOTHAMU YUEHBIE, CTATUCTB! H KOM-
NbIOTEDPLE. Ho MNOABITAIOTCA CBUACTCIHCTBA TOTO, YTO B [IPOHECCCE
oBy4eHUs BCe MCTIONbIYIOT OAHHU U TE XE MaTEMaTHUECKHUE J0-
NYIHEHUSI OTHOCHTENLHO B3AUMOCBA3H MEXAY BEPOATHOCTHIO
MPOHCXOXIECHHUA COOLITUA U NPUUNHHON cBsiabto. [Icuxonory,
M3yyaioluye To, KaK B3pOCAbIE NI0AH ONPERACAAIOT IPHUHHHbIE
CBAI3H, TIPUXOMAT K TEM XE MATEMATHYCCKHUM MOJENSIM, YTO U
yueHnle-hunocodb.

Icuxonoru nojaraior, Y7o A€TH B BO3PACTE ABYX JIET HEOCO-
3HAHHO UCTTONB3YIOT MaTEMATUUECKYIO IOrHKY. MBI MOXEM AaTh
pebeHKy SKBUBAICHT TOCTEpa — MalMRY, ClOCOBHYIO NPOH3BO-
JIUTB pa3Hbie CROXHBIC AeHCTBUA, WK CHAOAHTE €0 YKa3aHHUA-
MY OTHOCHTEJILHO TOT0, KaK pafoTaeT 3Ta MalIMHa, WiH NOo3BOo-
JIUTL EMY CAMOMY JIOrafdaThCst O MPUHLIHTIE ASHCTBHUS M TTIOCMOT-
pPeTh, 4TO OYAET Jajblie. YAUBUTENLHO, HO peOEHOK JOBOABLHO
OLICTPO HAXOAUT MPaBKUIbHOE PelleHHE HCXOA U3 HMeloLlelics
B €0 pacrnopskeHuH HHpopMauuu. MajeHsKue ieTH ieiicTBY-
TE/IbHO HE YCTYNaIoT B HaXOAYMBOCTH yueHbIM. KoHeuHo, B oT-
JIAYUE OT YHEHBIX, JCTH COBEPIIEHHO HE TIOHMMAIOT, KAK HMEH-
HO TIPUXOAAT K CBOUM 3aKHICYEHHAM.
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B 6nuxaiinue nATLAECAT JIET Mbl CYMEEM 3arAsIHYTh B pa-
60Ty MO3ra, YTOOb! MOKATh, KAK YEJJOBEK MPUXOAUT K TOMY WAH
uHoMy peulesHio. 1o Mepe pa3sBHTHS METORUK BU3yaTH3alHu
Mbl HauHeM MOHUMATH, KaK YCTPOSH MOl U KaK (PYHKUHOHU-
pyer. OTBEThl Ha 3TH BONPOCH CKOpee Beero 6yayT CBA3aHH C
rpaHaAMO3HbLIM TPOPLIBOM B HefipoHaykax. CaMas BaxHas yep-
Ta MO3ra — CFI0COBHOCTD PEarHpoBATh Ha NMOJNy4YaeMyIo 13 BHELI-
Hero Mupa nHQOPMaLIKIO, HO ®MEHHO ITOT ACNEKT HaUMEHee
usyyeH. Takas CUTyallMs PaBHOCHJIbHA TOMY, KaK eC/tH Gbl Mbl
y3Hajid Bce 06 aHaToMUH MepTBoro cepaua. Kpome Bcero npo-
4yero, MO3r cnocodeH obyyaThes, M €CAH MbL Y3HaeM 6osblile 0
MexaHu3Max o6yueHHs, TO NONYYNM BDXHYK UWHGOPMaLIHKIO O
paborte Mo3ra.

B 6amxaitimme roasl BONPoc 0 TOM, KakK o6y4aeTca MO3E,
MOXET 0Ka3aThCst YacThio Gonee o611ero Bonpoca, Kacalowero-
¢ MOpQONOrHYECKOFO Pa3BUTUS BELIECTB3, 3aK/1IOYEHHOTO B
gepenHO¥ Kopobke. Ilpyras aktyanbHas fipobnemMa nBaauath
NEPBOTo ThicA4eNeTH] — KakKuM 06pa3oM uTO-TO HACTOALKO
NpoCcTOe, KaK OTLIONOTBOPEHHAS AHLIEKNIETKA, TPERPAIIIAECTCS BO
YTO-TO HACTONABKO CJIOXKHOE, KaK HOBOPOXAEHHBIH peGeHOK.
OnuH U3 YPOKOB reHeTUYECKUX UCCIEAOBAHNI NOCAEAHUX JIeT
3aK/II0YAETCSA B TOM, 4TO I'EHOM HEJb3S pacCMaTpHBaTh Kak Hox-
POOHYIO MHCTPYKLIMIO [UISI NOCTPOEHNSA OPraHH3Ma, OH He SiRNA-
etca TouHsIM TuraHoM. Ho rorna kak o pa6oraetr? IMoxoxe,
paboTa TeHOB CBOIUTCH HE K BLIMONHEHHIO TOUHLIX YKA3aHUH
MEXaHM3Ma HacNeNOBaHKA, a K WHHIIMAUWY KacKajla B3auMo-
CBSI3aHHBIX MPOLECCOB BHYTPU KJIETKU, KOTOPHIE U OKa3biBaIOT
Ha Hee BAOSHE NpeackaszyeMoe anuanue. Hanpumep, reHsl, otT-
BEYaKUlHe 3a NOJOBLIC NMPHU3HAKH, BRI3BIBAIOT BLIPabOTKY TeC-
TOCTEPOHA, KOTOPBIiA BO3NEHCTRYET Ha OpraHM3M OYEHD CNOX-
HbIM 00pa3oM. THOrna ycnoBHs CKNafbIBAIOTCS HE TaK, KAK «0XH-
JaloT» TeHbl, H CUCTEMA AaeT c60il. OnHaKO B GOALIUUHCTRE
CAy4yaeB yCAOBHS BMOJIHE NPEACKA3YEMBI, H TeHOM 3THM MOJb-
3yeTcs, CO3/IaBasi CIOXHDbIH OpraHu3Mm.

HNncrpykunn JHK MOXHO 1IpeACTaBUAThL KaK KOll, B KOTOPOM
3amn¢poBaHbl 001IHE NONYHIEHHA OTHOCHTEAbHO B3auMoaeit-
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CTBHI MEXQY KJIETKAMM, 2 TAKXKE MEXIY KIIETKAMU H OKPYXAaio-
UM MHPOM (4TO B GONBLIMHCTBE C/IYYaeB MOAPa3yMeBacT apy-
rMe KJIETKH) A0 POXAEHMSI OpraHuiMa W nociae Hero. 3auund-
POBaHHbIE JONYUIEHUA OTHOCHUTCIIBHO HAUIMX B32MMOCBA3CH C
OKPYXAIOIUMM MMPOM NO3BOJISIOT HAM XOpolno npucnocabnm-
BaThCA K oKpyXaioluei cpene. Bo Bcakom ciyyae, 3ToT o01mii
NOAXOJI BI10OAHE TPHMEHKM B GHOAOTUM.

CaMbiM 3HARYUTENbHHIM JOCTHREHNEM YHHPHUHUPOBAHHOMN
TEOpPYU NOIHAHUSA OYNET AEMOHCTPAIIHA TOTO, YTO CaMbI reHu-
anbHBIA YYEHBIH U CaMblii IOCPEACTBEHHbIK PpeOCHOK 3aHAMA-
10TCAL B NPUHLIKAME OAHUM U TeM Xe. B KoHile npouioro Bexa
3HaAHHWR HaYaNU CTAHOBUTLCSH CAMOIA LICHHOM BAJIIOTOH, TOXOOHO
3eMJie B GeoAANbHYIO 3ROXY WK KANMUTANY B 3TIOXY KanuTanus-
Ma. KOTHUTUBHBIE HAYKHN IOKAXYT, YTO 3HAHUS — ITO HE Npoc-
TO MPU3, KOTOPLIH MOXHO BRIUIPATh B OTHasHHOH BopLbe, 1o
PE3YJILTAT [IPOLECCA MO3HAHYSA, UIHAYAILHO NPUCYLLIETO Yo~
BEKY.
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.
K TEOPHUN MOPAABHOTO PA3BUTUSA

CTyneH'm, HavyMHaoUtMe UlyyaTh oOLLIMK KyPC NCUXOAOTHH,
4acTO YAMBIAIOTCA, HACKONBKO 3TO CKyyHas Hayka. OHu npn-
XOIAT B ayAUTOPHIO, Hadeach Y3HATL O TOM, Kax paboTaeT pa3yM
¥ TIONYYHUTH KaKOE-TO NPEACTARICHHE O TAKUX BEllax, XaK COH,
CO3HaHMKe, 310, CyMaclIecTBHE ¥ J1000Bb. 3AaKOHUYKB CEMECTD,
OHM pa3bpenaioTcs No rOpoAaM 1 BECAM, CMYTHO BCIIOMUHAs 06
UHTHUONTOPHBIX CHHANCAX, MARAOBCKMX CO6aKAX 1 CKHHHEPCKHX
KpbIiCax, a TAKXE 0 3a0aBHbBIX U CTPAHHBIX COLIMOTICHXOAOTHYE~
CKHMX 3KCHEPUMEHTAX U NMOCAEIHEN CHCTEMATHKE TICUXHYECKHX
3abonesanuit. Ho Bonpoch, KoTopbie HX WHTEPECOBAIH, OCTA-
JiMch 6€3 0TBETa, M UTO eHIE XYXKE — Y HUX NOSBWIOCH OLUYLCHHE,
YTO ITH BOTIPOCH! HUKTO HE H3y4aeT.
CeroaHsa CHTYauMs HECKONBKO YIYUILIHAACH TIO cpanucﬂmo
C TEM, YTO BLUIO RECATH ICT Ha3all, ¥ €CTb NPU3IHAKH TOI'0, YTO K
cepeiMHe ABAALATDL FIEPBOTO BEKa FICHXONOrMA CTAHET MeEHee
cKyuyHoit. OHa OyNeT oXxBaThBaThb WIHPOKUI Kpyr npobneM
Bb{1aBaTh HA-TOPa MACCY TEOPETHUYECKUX pa3padoTok. OHa 060-
raTuTcs METOAAMU M MACSMM U3 TaKUX obnacTtei 3HaHHW, Kak
* Mayas Baym — npodeccop ncuxonorn B Menbckom yHHBepesTeTe,
BCEMHPHO NPH3HAHHLIK cneLHanucT no iipobieMam pa3BuTHA A3biKa. B coas-
Topcree co CtuseHoM TTHHKepoM Hannucan oiHY M3 OCHOBONIQAAIAIOMMX patoT
8 310l obnacTu. ABrop Gollee NATURECATY CTaTed 1O NCHXONOTHN, THHTBUCTH -

K€, KOTHNTHBHBIM HAyKaM M HeHpOoHayKaM, a Takke KHur «Kak getn y3HaoT
3HaveHHe CoB» M «Teaa U RyuiKs», roToBAULERCA K nyGavKkauuH.
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3BOJIIOLIHOHHAA OHONOTUA, KYABTYPHAS aHTPONoNoTH K (uno-
codusi pasyma. ipyruMm cIoBaMM, yepe3 NAThAECAT JIET OHa Mano
qyeM OyaeT otiuuaTthest OT cebst CaMoit CTONETHE W AaBHOCTH.

IMepenecemcs B aepstHanuathiit BeK. B xoHue 1839 roaa
Yapn3 Jlapsun onybnukosan Tpya «flporcxoxneHHe BULOB».
TaM oH ripencka3san: «B GyayiueM oTKpoeTes HOBOE BAXHOE NOJE
ang uccaenosanus. flcuxonorust OyneT npovHoO CTOATh H2 HOBOM
(byHaaMeHTE, 2 UMEHHO Ha HEODXOAUMOCTH NPUOOPETEHU KaX-
JIOT0 YMCTBE HHOIO KayecTBa ¥ CNocOGHOCTH 110CTENEHHBIM Y-
TeM». A 3a 1BaAUAaTh IET A0 3TOTO B CBOEM JHEBHUKE OH 3anucan:
«Tort, k1o NoiliMeT 0abyuHa, cienaer SonbLIe Ans Pa3BUTHA Me-
Tau3nku, ueM Jlokk». B crenylournx kaurax «Flpoucxoxaenue
4eJIOBEKA M NOIOBOH OTOOP» M «BhipaxeHuie aMounit y moneit u
XHUBOTHBIX» OH NIONLITANCA OOBACHUTD NCUXONOTUHECKYIO pa3-
HHLY MEXAY YEI0BEKOM M APYTHMK MPEACTABUTEIAMM KUBOT-
HOIo Mypa.

B 1890 roay Yunbsim JIxetimc Hanteuatan «[Tpuuumnbl ncn-
X0A0THKU> — 06001 alonIni TPy 0 pasyMe. B TO xe BpeMs BbiLiNa
napyrast Kuura. Oda npuHamiexana nepy 3urmyrna ®peiina. Xo-
T BAiMgHUe Ppelina coxpaHaeTcs A0 CHX NOP, B COBPEMEHHOH
TICUX0N0MMH K EFO HREAM OTHOCATCS OYeHb HEONHO3HAYHO, TaK
KaK M KJIHHMYECKUE W IKCNEPUMEHTANbHBIE NAHHbIE HE MO~
TeepxaaioT ux. Ceronts Tpyas Opeisia uMeror ckopee HCTOPH-
YecKUi MHTEpEC, YUeM NMPaKTHYECKUM, 1 YaCTO OKa3biBalOTCH
TpeaMeToOM HacMelek, XoTa Dpeiix obnagan 3KCTpaopauHap-
HBIM MHTE/UIEKTOM, SHTY3Ha3MOM ¥ aMGNUMo3HocThIo. Harpu-
Mep, BOT C 4ero HaynHaeTcs ero « TofikoBaHWe CHOBUDEHUIH»,
onybankosannoe B 1899 roxy: «Ha creayrommx cTpaHuuax f
MOKaXYy, YTO CYILECTBYET METOAMKA, FTIO3BONAIOLIAA UHTEPNpeE-
TUPOBATb CHOBMAEHUS, TIPH &€ IPHMEHEHUH KaXUbIi COR Mpe-
BPATUTCA B CMbIC/IOBYIO TICUXHYeCKYto dopmannio, KoTopas
¥IMEET OTIPEAENIEHHOE MECTO B NPOLIECCAX, TPONCXOMSLIHX BHYT-
pH Hac, KOraa Mul GoaperayeM». Jlyx WIMPOKON nccneaoBaTesb-
cxo# nporpammbl ®peiiaa, ero crpeMsieHNe 0O6bEAMHUTD HAYKK
0 pa3yMe Ha OCHOBE MHTepTipeTaurii 6ecCO3HaTeIbHbIX IpOLeC-
coB ObLIM OYEHL CO3BYYHB! paboTam JdapeuHa n [xeitmca.
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B caeayioiiue CTo NeT [ICKXONOTHA, CTPEMACH OOPECTH ca-
MOCTORTEIBHOCTE, OTACTUIACH OT TaKHX AMCUMIIINH, KaK (H-
Jocodus 1 IBONIOLLHOHHAst GUonorusa. ONHUM H3 Pe3yiLTaToB
3TOrO CTANO Pa3sUTHE OHXEBUOPU3MA, KOTODHI YTBEPAWICS B
AMEPHKAHCKOH NICUXONOrKK AsaxuaTtoro seka. buxesnopuam,
oTpuUaA noaoxenue JxeimMca o TOM, YTO NCHXOJNOTHNA — 3TO
«HayKa O TICHXHYECKOM XH3HW», OCHOBRIBAECTCH HAa TOM, YTO
MOXHO 00beKTUBHO U3YYaTs AKLLEbL HabnlogaeMoe ARIEHNE, YTO
moboe foseieHUE eCTh PEIYALTAT OOYYEHUR H YTO HET NPUHUH-
MUANBHOI pa3HHKLLbl MEXAY NpoueccaMy 0OYYLHWUS Pa3HbIX BH-
OB (HANpUMEp, YEITOBEKa K KpPbiChl).

CerogHsi GUXeBUOPHU3M — A0COAIOTHO OTMEPLIEE TEYEHMUE,
NOTOMY YTO BCE €r0 MOCTYJIaThl OKa3anuch AoXHuIMU. Y xoTH
Bnarogaps GUXEBHOPUCTUYECKUM UCCACAOBAHUSM POAUNIACH
HOBasl METOAUKA (TEXHONOTHSA TeCTUPOBaHMUA criocalHocTed Y
HE YMEIOU(HUX FOBOPUTL XHUBOTHLIX U MNIANEHLIEB), C HUMH CBA-
33HO OYEHBb MaIO OTKPbITHH, KacalotMXcst H3yv4eHUsA YEnoBe-
yeckoit npupoast. CerofiHa AOMUHUPYIOILEE TEYEHHE B FICUXO-
JIOTUH ~— KOTHUTUBHOE, ONUPAICLLIEECT Ha BbIMUCANTEABHN I
aHAIN3 NCUXUYECKOo XU3HU, TIPU 3TOM Rce Boapile roBoOpaT O
JUHaMHKe napauieNbHO# 06pabOTKH JaHRLIX WU O paboTe
HepBHLIX ceteli. ORHAKO BO3MOXHOCTH KOTHUTHBHOW NCHXO-
JIOTHW OTPaHHYEHbI, TO, YTO HEeJib3sl CMOAENHPOBATb HA KOM-
nbIoTEPE, eif HeJocTynHO. OHa 3aHNMAETCH MCCNeNOBaHUAMH
MIPbI B LIAXMATHI, IEAYKTHBHLIM MBILITEHHEM, PACITIO3HABAHH -
€M 00BLEKTOB M A3bIKA, 2 TAKXKE PalAHYHbIMH POPMaAMH MaAMSATH.
AMOUKH, TOJOBOE BACHYEHHE, MOTUBALMK, JUYHOCTE U TOMY
10400HOE M3YyYaloT MPUKIAAHBIE HAYKH, TAKME KaK KJMHUYE-
cXas NCUXONOrus.

W Bce-Taku Baaroaaps pactyuleMy B3auMOACHCTBHIO € ApY-
MMM 0DNacTAMM 3HAHHUA NOJIoXEHME ien MeHsaeTcA. BnonHe
3aKOHOMEPHO, 4TO HEKOTOPLIC MAECH MPHLILIM B NCUXO0AGTKIO U3
Ipyrux Hayk — dutocoduu (Aanuen Qernert u dxeppu ®o-
J0p), Teopun spomounn (Ywibam [amuneron u PoGepr Tpait-
BEPC), SKOHOMHUKH, aHTPONIONOIHI H ANHBUCTUKH. OAHUM H3
caMbiX RJIUATENBHBIX CTIELIMANKCTOB B 06AacTH NCHX0R0MMM CTA
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Junrsurct Hoam Yomcxy, ybu Hanaaxn Ha KHury b.®. Cxun-
Hepa «BepbanbHoe nosenetyer 100K GUXEBHOPH3M.

Becbma npoayxTuBHO# 0Ka3ajiach CBA3b ICHXOAOTHH C 3B0-
JlouHoHHOM Brnosorneii. B nocieatse HECKONBKO JIET OTMEYE-
€TCH P2CTYUUIH MHTEPEC K Nanoxelnio JlapBMna 0 ToM, YTo MO3,
KaK H BCE OCTajibHbIE OpraHbl, Pa3BUBANICS 110 3aKOHY €CTeCT~
BEHHOSO 0TOOpa, NOITOMY YMCTBEHHbLIC CIIOCOOHOCTH MOXHO
TONKOBATL KaK apantauum u nobounble nponykTsl. Mcenenona-
TenH, K3yyaiolMe IPUTENLHOE BOCTIPHATHE, HIKOTAA HE COM-
HEBAJIWCh B TOM, YTO IJ1a3 3BOJIORHOHHPOBJI UMEHHO KaK OpraH
3penviil. Ho B Apyrinx o6nacrsix NCHX0AOrHU pa3roBopul 06 380-
JTIOIIMH BCE €1e CUMTAIOTCH HAUBHLIMH U 1AXE NONAXHBAIOIH-
MU NOJAUTHKOMH. Bellueamasn B 1975 rony kumra 3.0. YancoHa
«Counob6yioorug» He nojiydyusa J0JIKHONo NMpU3HaHUs U3-3a
TOTO, YTO B Heil Oblla caefiaHa NONBITKA NPHMEHHUTH IBOIO-
LMOHHEIE MOAX0Abl K pacCCMOTPEHHUIO TAKUX SBJICHUM, KaK ar-
peECCHS, N0JOBOE BICYCHNE U ANBTPYH3M. TeM He MeHee YCHIH -
amu Jean Kocmugec W IxoHa Tyou n3 KanudopHuiickoro
YHMBEPCUTETA B NICUXOJAOTUM BO3HUKIO HOBOE HAaNpaBieHHE —
3BOMOUNOHHAA NIcHxonorusi. OHa 0O6beANHAET KOFHHTHBHYIO
MCHXONOrMI0 HAYKU M SBOJIOLHOHHYI0 Gronoriio. MHorue ee
NOAOXKEHNA KaXYTCH BEChMa NPOTMBOPEYMBLIMH, HO IPOrpam-
Ma HCCNENOBAHKH Bbi3blBaeT H0NBION HHTEpec. ITO 0COBEHHO
BAXHO, TaK KaK B BHJle CAMOCTOSITENbHOM BETBH NCUXONOTHH OHA
BPAL NK foXuBeT A0 2050 rona. Jtymaercs, caM TepMUH «3BOJTIO-
LHMOHHas MCHXONOrKsl» CTaHeT aHaxpoHH3MoM. OH npeanona-
Fa€T HANTHYME PA3/ICIOB NCHXQNOTHH, KOTOPhie He 3aHNMAI0TCA
fpoueccamy oTbopa, apantauuH u T.1. KoOHeYHo, BCeraa Hai-
[IyTCSl CUXONOrY, TIpeHebperalonime 3soaioLMel U, HaodbopoT,
YBJIEUEHHbIE MEXAHWIMAMU PA3BUTHS, HO IEHHOCTb RAHHbIX,
NPEAOCTARISAEMbIX IBOSIOUNOKRHOIR ICHXOJIOFHER, HE BHI3BIBAET
COMHEHHA.

B3aumogeicTBHE C pa3sHbIMHM AUCLIMIUIHHAMK DyieT U1 rneu-
XONOTKM OUYEHb TNIOAOTBOPHO. TpauUMOHHO fICHXO0FHS H3Y-
Yana ABE NONYASLUMHU: CTYREHTOB NEPBbIX KYPCOB M GeftbiX Kpbic.
B nocnentee BpeMs Kpyr uccienyeMsix 06bEKTOB pacluupuics,
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¥ OTHIOAb HE BCACACTBUE HAUBHOTO YOECKAECHUSA, UTO pa3yM y
BCEX ONUHAKOBHNMR, HO fIOTOMY, 4TO H3YYCHHE Pa3HbIX BUAOB
MO3BOJISAET OLCHUTD 3BOJIOUMIO TICHXUUYECKHUX cUCTEM. Kpome
TOTO, MOXHO PaCCMATPHUBATh PA3HBIC ACMIEKTbI XXHU3HH H OLLCHH -
BaTh AEXKAIIME B MX OCHOBE NICHXHYECKHE nipouecchl. Ceroans
MHOXECTBO METOAHK AaKTUBHO UCIOJIb3YETCH NPH U3YUCHUY Na-
MSITH M BOCTIDMATHSA, CKOPO 3TO CTAHET HOPMOM H U1 COUHATb-
HOM NCHXONOTHK U VISl NTCHXOJIOTUH JIHUYHOCTH.

PaccMoTpHM B Ka4yecTBe NPUMEpPa M3YYEHNUE MOPANIbHBIX
HopM. B «[lpoucxoxaeHuH Yenoseka» [apBuH nbitancs o6bac-
HHMTb YENOBEYECKYIO MOpa/ib B TEpMHHAX ODIIEro COBEplleH-
CTBOBAHMSA YESOBEYECKOTO HHTEMNEKTA. OM XOTeJ BO3BECTH SMO-
LHOHANBHAIE PEAKIMH HALIUX MPEAKOB B PAHT ITHYECKHMX HOPM.
Mopaibhbl#t KO MOXHO 6bU10 Bl MCIIOMBL3OBATH B KAa4eCTBE
obbekTHBHOM olenku. [xeimMc ¢ JlapsuHoM He cornacuics. B
KHUre «[IpHHUANBI» OH 3a8BWI, YTO YHHKAIbHDBIH ACTIEKT 4e10-
BEYECKOH NMPUPOAKI ABAAETCA NMPOCTO PE3YALTATOM [JONONHM-
TeNAbHBIX COUHANLHBIX HHCTUHKTOB, TaKHX KaK 32CTeHIHBOCTD
M CKPRITHOCTH, KOTOPbLiE OTCYTCTBYIOT Y APYTHX XHBOTHBIX. Co-
BpeMeHHMK JapBuHa Anbdpes Paccen Yosnnec Bbickasan cob-
CTBEHHYIO TOYKY 3peHMs. [10 ero MHEHHI0, YeJIOBEYECKHik Alb-
TPYM3M HACTONbLKO 3arafio¥eH, YTO CaMOo €ro CyUeCTBOBaHHE
CBUAETENLCTBYET O HETIPUMEHWMOCTH TEOPHH ECTECTBEHHOTO
otbopa K HenopeyecKoMy paymy. B utore npoGiema aibTpyus-
Ma M MOpanu, paHee paccMaTpupaeMas ToJAbKO hunocodaMu U
TEOJIOTAMH, CTasia HEHTPANLHOM! B 3BOTIOLUMOHHOH NICMXONOIHH.

Ha BBOAHBIX Kypcax MCHXOAOMKHN O MOPaNK HE FOROPST. TaM
NOCBAMAIOT HECKONBKO YaCOB H3YUEHHI0 KPhIC H aHAaTOMNH HEpPB-
HOil cucTeMB! NIPUMATOB. JINYHO A CRELMANU3HPYIOCH Ha NICH-
XOJIOTAH Pa3BUTHSA, M MEHs YAHBIRET, NMOYEMY yUeOHUKH YAeAsIOoT
60biLE BHUMAHWS U3YUEHHIO A3BIKA, YEM MOPaJIbHOMY Pa3BH-
TH10. HeyXenu He BaxHO, KaK y pebeHKa GOpMUPYIOTCS NOHATHS
O TOM, YTO TAKOE «XOPOillO» H YTO TAKOE «IUIOXO», ¥ KaK OHH
RIIMAIOT Ha IETCKOE fToBefeHNe?

3noro ymbicaa 3aech HET, CKyAHOCTh HHGOPMAUlHH CBA3AHA
HE C OTCYTCTBHEM MHTEpeCa K BOTIPOCY, a C TEM, UTO Mbl C/THILIKOM
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MAaJio 3HaeM O NCUXONIOTHH Pa3BUTHA. A BeIb U3yyeHUE NaHHOTO
acneKTa XH3IHCACATENBHOCTH HMeeT Boabmoe NpakTHYECKOE
3HaueHue. PoauTeNu U rocyaapcTeeHHkIE 1esiTeTH XOTAT 3HaTh,
KaK BOCTIMTaTh U3 IeTeH NTOpAA04YHBIX NIOASH 1 AOCTOMHBIX [paX-
JaH. Taxoe XelaHHe MOXHO CYMTATh YHHBEPCAIbHBIM, XOTS
KARXBIH 1M0-CBOEMY MTOHHMAET YTO XOPOio, a 4To Ioxo. Mal
CTPEMUMMCH NOJIYUHUTh OTBETh! HA KOHKPETHBIE BONIPOCHI: MOXHO
JIY IUIeNaTth AeTei; Kak BIWAET Hacuive B KNHO U BHACOUTpax
Ha (pOpMUPOBaHUE peOEHKA, MMEET MU pedEHOK, PacTyluit B
NOJIHOM CeMbe, NMPEUMYILIECTBO NEpel CBOMM POBECHUKOM M3
HETOJIHOM CeMbH; KaK RITHAET AeTCKHIA can Ha peOsunit TeMmre-
PaMEeHT ¥ YMEHHE CONEpEXHBaTh.

HecMoTps Ha TO 4TO roBOpAT NO TENEBU3OPY M AHIIYT B
raserax, TOYHLIX OTBETOB Ha 3TH BOMPOCH! HET. EcTh vws no-
raaku. OaHako MBI CMEEM YTBEPXAATh, YTO IETH XOPOUINX po-
JUTENEH UMEIOT 60JTbLIEe II2AHCOB CTaTh XOPOIIMMHU NIOABMU, YEM
JleTH THioxux poanteneit. Ipu 3ToM He BaXHO, YTO NOAPayMe-
BAeTCA O/ COBOM «IUIOXHX». XECTOKOE obpalicHne, alKoro-
JIM3M, LIN30PERNS UK HAMIEBATENbCKOE OTHOLIIEHHE K Gepe-
MeHHocTH. [pexu poaMreneit yacTo OTILIBAKOTCA Ha neTax. [lo-
qeMy TaK NPOUCXOAUT, Mbl He 3HaeM. BoaMoxHo, 310 3ddexT
BOCTIMTAHMS: arPeCCUBHOCTD PeOEHKA CTUMYTTHPYETCS arpeccuB-
HOCTBIO POIMTENCH. A MOXET ObITh, 3A¢Ch UTPACT POJIb FEHETH-
YeCKas NPeipacIioNOXEeHHOCThb, U CBA3b MEXY arPECCHBHOCTHIO
poanTens v peGeHka Nposesiach 6B aXe B TOM ciy4yae, eC/TH
Obf OHM HMKOIMIA HE BCTPETHIHCE. MOXHO NPEANONOXHTL U
BIMAHKE pebeHKa Ha poIuTeNei: arpecCUBHBI peGeHoK ¢ 6oJb-
1eil BEpOATHOCTBIO BLI3HIBAET FHEB H XXECTOKOCTD Y B3POCIbIX.
Cyluectsyior U npyrue oobsacHeHus. BeposTHO, 31ech Urpaoor
POJIb MHOIME BIAUMOCBA3aHHbIE (PAKTOpPHI.

HenasHo Bhinina MoHorpadHs, conrepxamas pe3yJbraThl
U3YUCHUSA BIHAHHSA TeJIeBUACHHS HA NOAPOCTKOB. B KOoRTpoiL-
HYIO TPYINY BXOAUNO NMSATHCOT CEMbICCAT uenoseK. Korma um
6bL10 N0 NATL NET, UX NPOTECTHPOBAIM Ha TENEBU3NOHHDIE Npen-
noutenns. JlecaTh €T CITYCTs yueRbie NPOBEPUIN HX YcneBae-
MOCTb ¥ nopeleHue. BhIACHHAOCH, YTO T€ NETH, KOTOpPLiE A0
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WKOJNbE CMOTPENH MHOTO 00pa30BaTeIbHbIX TTPOrpaMM, JIyullie
YYaTCH H OTAHYAIOTCA MEHbILIEH arpecCUBHOCTBIO F10 CPABHEHHUIO
C TEMM, KOTOpHIE, CUAA Ha TOPUIKAX, CMOTPENH BUACOPHALMBI,
fiepenoaHeHHble HacuaueM. Pe3ynbsraTe NccreroBaHus cora-
CYIOTCAl CO 3IPaBbIM CMbICJIOM: 00pa3oBaTeNibHbIC NMPOrpaMMbl
Ha 3KpaHe — 3TO XOpOoLLOo, a HACWIHE TaM XE — 3TO MUIOXO.

Onnako aBTophl MOHOIpadnH MAYT Aaibliie 6aHaNbHBIX BBI-
B0A0B. OHU YyTBEPXIAIOT, YTO CPpean aeTeil o1HM 6oJiee CKAOHHDI
K arpeccu, apyrue MeHee. TIATUIETHHE MaIBIIIK CaMU BhIGHpa-
JIH, YTO CMOTPETh: «Yaunuy Cesam» unv «Yauuy Basors. 3HaunT,
PE3YABTATHI KCCNEAOBAHUSA BCETO JIKLLE [TOKA3bIBAIOT, YTO arpec-
CUBHbIE JOIUKOABbHUKHI CTAHOBATCA XYJIMTaHaAMH, 2 THXUE JIETH —
«BoTaHUKaMu». Y 3Ha4NT, TeneBUACHUE HE UIPaeT B BOCTIMTAHUH
HUKAKOH POJIH.

He 3Hal0, NpaBbl 1H aBTOPLI MOHOTpapHU, MOXET, TENCBU-
IICHHE W 0Ka3bIBAET KAKOE-TO BJAUSIHWUE Ha MOApacTaloulee 1no-
kosieHne. HaM HyXHO He ToJibKO 6Gosbtiie UCCIeIOBaHHH, HAM
HY>XHA TEOPHt MOPANIBHOTO Pa3BUTHSL, OTIMPAIONIASICA HA PA3HBIE
AUCUHTUINHBI, BKMIOYasA KOTHUTHBHYYO MNCHXOJIOTUIO U 3BOJIIO-
UMOHHYI0 Teopuio. HaM HyXHa TaKasl Y€TKast TEOpHUS MOPaJTb-
HOFO Pa3BMTHR, KOTOpadA He YCTynana 6bl TEOPHSM Pa3BATHA
A3bIKA H BocnpUATUsi. TOJBKO TOTAa Mbl CMOXEM OCMBICAEHHO
U3yJaTbh NpO6AEMBI IPHYHHHOCTH M NPODWIAKTHKH.

IMosBuTcs MK Takaa Teopun B GArxaliLive NMATHACCAT NeT?
IMoka s HacTPOEH ONTUMHCTHYHO: A BEPIO, YTO NCHXOJIOTHs CTa-
HET HHTepecHee, IPaHULibl MEXIY pa3HBIMM JUCLHTUIMHAMM GO~
TpYyTCsi, AUMANa30oH UCCREeA0BaHUH pacluupuTea ¥ T.a. Uto xe
KacaeTcs Nporpecca B MOHHMARHUH [yGoKUX npobneM, Takux
KaK MOpalb WM CO3HAHME, TO 34eChb A Obl APHCOEAYRUIACH K
Hoamy YoMcku u punocody Kosnny Makrunny. B xoHLE KOH-
LOB, Mb! TIOJH, 2 HE AHTEIBY, U MOTYT ObITb BElUIK, KOTOPblE MBI
NPOCTO HE B COCTOAHHUM NMORATL. BO3MOXHO, NpHpoia MOPAITH
HIK CO3HAHNIA NICKUT 3a NpelesiaMy HESI0BLUYeCKOro PasyMeHHs.
Bo3MoxHo, B 3TOM MBI HanOMHHAaeM CO0aK, CTapalolUXcs Nno-
HATb MaTEMAaTHKY.

[Tcuxosnoram ocraercs nuiib ABUrathcs BEped, HaIEACh,
uyto MbI ¢ Yomcku U MakruHuoMm omiubaeMcs. Qanako oTcyT-
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CTBHE 3aMETHOTO NPOTrpecca IOMKHO NPUBECTH NX K HEKOTOPO#H
CKPOMHOCTH, OCOBEHHO B OTHOIUEHMHN (POPMHUPOBAHHS COLH-
anpHoW nonutuky. MeHnHo 13-3a OTCYTCTRHS Nporpecca B NCh-
XOJIOTHH 91 He MOBOPHN O €€ TIPAKTHYECKOH LieHHOoCTH. Pa3Be He
CRENYET OXVAATD, YTO MCUXOJI0TUS GYRYIIEro CMOXET UCLIENATD
MCUXHYECKHE 3a60/IeBaHNSA, YTO OHA ONOAEET HECUACTLE, NMpef~
PACCYAKM M HEBEXECTBO, HayYUT PacTHUTh A0OPOINETENbHBIX,
CYACTIIMBLIX M HE3aBUCHMBIX JtioAei H clenaeT ¢uic MHOTo 106-
phix fien? «KoHeuHo, ClielyeT», — OTBEYalOT CTATHH B ISTHLIEBBIX
XYpHanax ¥ Tpyabl [ICHXOJIOFOB, YBEPEHHbBIX B CBOUX CHax M
KXKAYILUUX NOJYYHUTh FPAHTB] U NOJATUYECKOE BIUSAHHUE.

Ha caMOM Zene, npakTHYecKas Nojb3a OT IICHXOJIOTHU MH-
HUManbHa. CoBETbl NCUXOIOTOB HacueT yNpaBiaeHHs oblecT-
BOM, DOpHOBI C KPUMKUHANIOM, 00pa30BaHUA M BOCNUTaHHUA Ae-
Teik — BYYLIEM C/TyYyae BCEro jiMiith NPOSBIEHHE 3APaBOT0O CMbIC~
na. MeHst yMUASIET PAacnpOCTPaHEHHOE YOEXAEHHUE B TOM, YTO
pebeHka HyKHO OKPYXaTh COUMANbHBIMU ¥ KOTRUTUBHLIMY CTH-
MYJIaMH B NE€PBRIC TPU roa XHU3HK, HHaYC KOHTAKTA C HHM He
YCTaHOBUTbL HUKora. PonuTenaM npennaraior 1aBath MIafeH-
LaM ciryluaTth My3siKy MoLapTa, He BOARTh CBOMX Hajl B IETCKHE
canbl U, rIaBHOE, He pa3jlyuaTb MaTh ¢ peGeHKOM B TIepBble Hachl
€ro XXM3HH. EAMHCTBEHHANA NO3UTUBHAA CTOPOHA MOAOOHBIX pe-
KOMeHAaluit — 370 uX HeloAroBeuHocTh. Ecnun BaM He HpaBAT-
Csl YYeHble COBETBI 110 TOBOAY TOIO, KaK BOCTIMTLIBATh JeTeH,
YEMY MX YYHUTh, KaK ¢ HHMU 00pallATLCS, TIONOXAUTE, Yepes napy
JIET TICUXONOTY HAaYHYT TOBOPUTb YTO-HHOYAL APYTrOE.

ONTUMU3M JAUKTYET, YTO Yepe3 MATHACCAT JET TICUXOJIOTUSA
CTaHeT boJee 3penoit HayKoit. OHa OyleT HCNONB30B2aTh METOAB!,
anpobupoBaHHbIE B CMEXHBIX OTPAC/AX 3HaHMA. OHA BILIOTHYIO
3aliMeTcd npupoaoit Mopasik. Mbl npuban3miMCsL K NOHUMaHUIO
paboThl pasyMa, 4TOOB! OCO3HATD BCIO CIOXKHOCTL NOCTARJIEHHOH
3alaYy H TO, HACKOABKO HaM AajieKo A0 €€ pa3pelieHus.

»
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d
HAYKA O TOHKOCTSIX

Koma peyub 3aXOAMUT O YesioBeKe Kak 00 3IMOLIMOHAIbHOM CY-
1ecTBe, MHOTHE ¥3 HAaC CTAHOBSATCA OTPAHUYEHHBIMY MATEPH-
anucTaMM, KOTOpbIE MONAratloT, UTO CyObeKTHBHLIH ONBIT HEJIb3s
CUMTATb PEANIbHbIM, €CAIY OH He CBsi3aH C ONPEAENeCHHbIMU 06-
NACTAMU MO3ra, HekponepeJaTiMKaMK KW 3KCTIpeccHel FEHOB.
HHBIMH C/IOBaMH, €CJIM HAM M3BECTHO, YTO 32 BOCTIPUATHE Ofi-
peacacHHOro Buaa 604 OTBEYaET onpeaciieHHas 001acTh MO3-
ra, To TaKyio 60/ib Mbl MPH3HAEM HayYHO I0KA3aHHOH, HO ecnu
O CHX TIOp He OOHapyXeHO, KaKoi OTac/ Mo3ra OTBEYaET, Ha-
NpUMeEp, 3a pEBHOCTb MU CTPaXx, TO K 3ITHM SMOLMAM Mbl OTHO-
CUMCSH CKETNITUUECKHU; €CJIH NPH HIN30(hpeHH M onvcaH aednIUT
onpejenseHHbIX HeHponepeaaTYHKOB, 3HAYNT, 3TO UCTHHHOE 3a-
6oneBaHRe, HO €CAM HHYETO TaKOT0 HE 3aPpUKCHPOBAHO, 3HAUNT,
3TO HE HacTosniee 3aboneBaHue, a NPOCTO NPOostBACHUE B3AOP-
HOTO XapaKTepa W/H AYPHbIX MaHep.

OrpaHuMyeHHBIE MATCPHAJIMCTHE HE TOJNILKO HE YBEPEHH! B
COOCTBEHHOM CO3HAHHWH, HO U B NpPOrpecce CBOCH JOKTPHHBbI.
OHM H3BPallaKOT CYTb HeHpPOHayK, CTpeMsACh HalTH B HYX nojl-
TBEpXIEeHHE BceM CyOBeKTHBHBIM BewaM. [TonobHbii B3rnsa Ha
4eOBEUECKYIO NPUPpOAY MOXHO Ha3dBaTh HH(MAHTUABHLIM, OH
fpeacrapIfeT JIOAeH B CHIILHO YNPOLIEHHOM BHAE.

* fixeddpu Muanep — npodeccop ncuxonoruy B Yuurepcurere Huio-

Mexcuko. ABTOp KHHIM «CnapMBaIOMMiica palyM: Kak NONMOBOH BuGop onpe-
ReNWN IBONOLKIO YEIOBEYECKON NPHPOILI».



82 Axeddpr Muarep

3HaMeHuTble MaTepuaucTsl Yapns Jdapsnt 1 Yisam [Dieitmc
HMEJIH COBCEM APYIYIO TOUKY 3peHHA. OHH YTBEPXIA/M, 4TO BCE
HIOAHCHI MbIC/IE U YYBCTB OGYCJIORICHBI MO3IOBOM aKTUBHO-
cTbio. He noctynasic CBOMMH yBeXACHHIMU, OHH NPU3HABATH
3a 4YeJIOBEKOM MPaBo Ha CAOXHYIO AYXOBHYIO XH3Hb.  aymaio,
YTO Yepe3 MAThIECAT JET IICMXOJ0rH cornacatca ¢ Japsuuom ¢
JxeimcoM. CnocoOHOCTD 4€10BeKa Ha TOHY Al LIKE NEPEeXUBa-
HMS cTaHeT 6eccnopHbIM GakToM, 4TO BJArOTBOPHO CKAXETCH
Ha COCTOSIHMU Halero obuecrasa. OrpaHnyeHHbIE MATEPHATIUC~
Thl CKJIOHHbBI CYHTATh, YTO JIIOAU, ITOKCTUYHbIE H HAIMEHHDbIE,
HeJANICKO YIUAHM OT XXHUBOTHBIX. OHU HTHOPUPYIOT KaYyeCTha, KO-
TOPbIE Mbi IPUOBPENH HEJJABHO, — KPEATHBHOCTD, I0GPOTY, IoMOD
u BoobGpaxeHue. bonee rubxuii MOAXOA K H3YYCHHIO UEROBEYEC-
KOW 11pUpOABbl MOMOXET HaM JIydllic NOHATL APYF Apyra, B pe-
3yAbkTATE Mbl CTAHEM 60J1ee OT3LIBYUBLIMH H CKPOMHBIMU, OO
OCO3HAEM, 4TO KaXAblH U3 Hac o0agaeT 60raToiM BHYTPERHUM
MUPOM.

Jns npaBAONOAOGHOTO ONUCAHUS YENOBEUECKOW MPHPORLI
TpeOYIOTCS HOBBIC TEXHONOTUM KapTHPOBAHUS HEHPOHHOM ak-
TUBHOCTH W PabOThl TEHOB B roJIOBHOM Mo3re. B xoae akenepu-
MEHTOB UCTIBITYEMbIN IOJKEH HE TOABKO PeLlaTh NPOCThiC 3443-
YK, KOTOpbiE€ HE BbI3bIBAIOT Y HETO 0COOBIX 3MOLUK, HO U BCTY-
NaTh B CJIOXHBIE OTHOWCHHS C APYTUMU JTIONbMH, OTHOLUECHUS,
CBA3aHHAIE CO BCEM CIIEKTPOM CBOMCTBEHHbIX HaM YYBCTB. D10
JIaCT B K2KOM-TO CTENECHU PCATLHYIO KAPTUHY NICUXHUYECKORM fLe-
SITEJIBHOCTH Y€JIOBEKA Y TIO3BOJUT BLISBUTD JEUCTBUATENbKEIE, 2
HE MHUMBIC PAa3AUYNA MEXIY OTACABHLIMY JIMUHOCTSIMH.

Cr0 JieT Ha3zan NOAPOOHBIA U KPAaCOYHbIH MOPTPET YEIORE-
YEeCKOro CO3HaHUsl MOXHO ObIJIO COCTaBNTh HA OCHOBE YTEHUS
poManaoB [eHpu I xefiMca. CoBpemesiiast MaccoBasi KyasTypa He
NPEACTABNAET TaKOH BO3ZMOXHOCTH — «Buakom» U «Ivcheit»
CUMTAIOT H300paXKEHKE TOHKMUX ABHKEHKH Ay1IK MATIONPUOLUIL-
HeIM. O6pa3oBaBIyIocd AIYCTOTY MIPHACTCA 3aMONHATD Hayke.,

B aeBATHALIIATOM BEKE NCUXONOTHEr B OCHOBHOM 3aHUMa-
JIMCh MYXXUHHDL, TIpMHANEXALME K 3anafHOoi OypXKya3HO# K-
TeanureHuUH. OHM u3yyanu cede NONOOHEIX, MOAATast XEHIUMH,
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nerer, Heobpa3oBaHHBIX NIIOAEH, MPEACTABUTENEH UHBIX KYJb-
TYD, @ TAKXKE XXHBOTHbLIX YMCTBEHHO HeNOJHOUEHHbIMH. KakK HU
CTPaHHO, CEerperauus cociyxuna nobpyto ciayxby. Uayuenue
NCUXONOTHYECKHU CXOZHAIX OOBEKTOB NO3BOAMIO YHEHBIM pas-
paboTaTh METOAHKH ONTUCAHHSA Pa3HbIX CTOPOH AyLLIEBHOMH XKU3-
HU. UHTeNNHUIeHTEI, B CBOIO 04YEpelb, YRIEKAUTUCH NCUXONOTHENR,
O YyeM CBHIAETENhCTBYET MEPENNCKa MexXay OpatbaMu Ixelmc,
Yunbam u leHpH aKTHBHO NpeaaBanyich CaMOAHANH3Y, CTapasAch
TIPOHHKHYTb B INyOMHY co3HaHus. Jlcuxonoreit 3aHnManncs
n ecrectBoucnerratend Yapnas JapsuH, v antponosor GpsHeuc
TansToH, ¥ HeBponaTonor 3urMyHl Opeiin, n punocod Gpanu
BpenrtaHo, 1 counonor Ixeiimc Mapk boanyvk, v ¢u3unonor
Bunbrensm Byuar. OHu He GosL1UCh pa3MbILLIATE O TIPHPOIE
3MOUUH, 3CTETUKH, JIIOOBH, CEMEHHOM XH3HH M laXe H3MEHEH-
HOI'0 CO3HAHMSA.

B nBanuaToM Beke ¢ JeMOKpaTH3auuel KynsTypsl U ycuie-
HUEM TEHACHUMUH peaAyKUHOHN3MA W NMO3NTHBH3MZ Cerperaums
B nicaxoaoruy ucyeana. OoHako, pacuIMpUB KPYr M3y4yaeMbIX
00BEKTOB, NICHXOJIOTHA CYy3KJIa chepy CBOMX WRTepecoB. Beay-
UIMM HalparA€HUEM B NIEPROif MOJI0BITHE CTONETUS cTal Buxe-
BHopHn3M. Ero anentsi, Hanpumep JIxou Yorcon u B.d. Ckun-
Hep, PacCMaTPUBAIH CYGLEKTHBHBIE IEPEXUBAHMS KaK WINIO-
30opHble. OHH KOHLEHTPUPOBANKUCH HAa BONpocax obyyeHnus,
KOTOPOE CYHTAI OCHOBOF MOBEJIEHHS, TOJIaras, 4To MbILLNEHHE,
YYBCTBOBAHUS H COLMANbHRIE B3aHMOCBA3H HUKaKOI0-OTHOLIE-
HUSA K ICUXHUYECKOR JEATENBLHOCTH HE HMEIOT.

B 1960-x rogax B NCHXONOrHU MPOU3OLINA KOTHUTHBHAS
peBoNoUMA. YueHble HaYanu BOCITPUHHUMATh MCHXUYECKUE NTPO-
ueccsl KaK NO3HaBaTENbHbIC ONEPallMi. DTO MO3BOAUNO NO-
NY4HATb KOMMNBIOTEPHRIE MOAEIH BOCMPHSATHS, OCMBICICHUA H
pa3roBopa. A COLMaNThHEIE, NOJIOBBIE, CEMEWHBIE BIAUMOOTHO-
LWeHHsI, pOMaHTHYecKas J11000Bb, POANTERLCKAA TOPAOCTb KN
npodeccHoHaNbHas peBHOCTD ONATL OCTAAUCh 3a 6opToM. Tlo-
3UTHBH3M, SMITHPU3M H PEAYKLIHOHU3M NEPENOXUIU HOouly AO-
Ka3aTeNLCTB Ha TEX, KTO CTPEMUACS ONMUCaTh YeN0BevecKoe Co-
JHaHHWe A3LIKOM undp. JIrboe coctosiine, HE MoAnaioeecs
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M3MEPEHHIO, PACCMATPHUBANOCH KaK HepeaibHoe. B urore 6onb-
1asl YaCTb CYObEKTHBHOM YeloBedecKoi XH3IHH BhiNAaNna H3 nons
3PEHMA MCUXONOTHM,

Kopoue rosopd, B ABaJLIaTOM BeKe 3anaiHasd XyasTypa W
3aMafiHas [CHUXOJIOTHA «aMepUKAHU3UPOBATHCH». OHH CTATH
Goree AOCTYMHLIMH — W MeHee rybokumu; bonee 0bLeKTUR-
HBIMUY B METOJOJIOTUK — U MEHEE TOUHBIMM B pe3yabTaTax; 6onee
NMOJIMTH3UPOBAHHBIMH ~— M MeHee TyMaHHBIMHU. OHH chokycn-
POBANIUCH HA OTAEAbHBIX JIIOAAX KAK Ha WHOMJIAHETHHAX, COCTO-
ALMX U3 pa3HbIX KOMIOHEHTOB U HANPOYL ANLUEHHBIX COUYANb-
HbIX, TIOJNIOBBIX ¥ CeMEiHbIX CBA3ei. HakoHel, OHH Hayuuaucsh
OMUCHIBATL NPOCThIE pedieKChl M HCTNIONB3OBATh KX B LEAX PEK-
JlaMbl M IpOTIaraHAbl, HO MOTEPSIN HHTEPEC K CKONBKO-HUDYAb
CIOXHBIM NPOSBIEHHAM UCJIOBEYCCKOW HATYpPh! Bpole ABOii-
CTBEHHOCTH, BOOOpaXeHu s, COCTPaAaHHA.

Jymaio, yepes naTbaecAT JeT NoAodHOE NOJSOXEHHE 1€ Co-
yTyT HenpueMaemMblM. HoBble TEXHONOTUM NO3BONAT H3y4aTh
ropasno 6onblWKK AMana3oH CyGheKTHBHBIX IEPEXUBaHMM ue-
noseka. [ossutea boee NpapanBas MOACAb HENOBEYECKOI IIPU-
polbi 61aroaapa TOMY, YTO YYEHbBIE CTAHYT UCCAEIOBATh peallb-
HBIE MBICJH U YYBCTBA B KOHTEKCTE COUMAbHBIX B3aUMOOTHO-
LIGHUIA. -

Hanpumep, MeToabt BUSYaIH3aUMH TOJOBHOIO MO3TA CMOTYT
N0Ka3aTb, KAKHE €70 OTAEb AKTHBHBI TIPH BbITTOIHEHHH Onpe-
JeSieHHbIX YMCTBEHHbIX 33Aa4. Jlo cux nop 60MbILIMHCTBO TAKMX
3ajav npeacrasnsior co0oi craHaapTHbIE TECTH Ha BOCIIPUATHE
WIH 1103HaBaTe/bHLIE CIIOCOOHOCTH, UCTTBITYEMOTO OHH He BOJI-
HytoT. CTyneHTOM s NOOHIBAT B LIKYDE NOROIIBITHOTO KPOJAMKA.
B TeueHme UieCTH 4ACOB 5 CpedH MPOYMX CPAaBHUBAI NPOCTHIE
reoMeTpudeckue Gpurypoi B saboparopuy MeaMuUnHCKON nIxo-
At (wrat Konym6us). 1 66U IpuBA3aH K KOKe, Ha MOIO rofo-
By ObLTM HanpaB/iCHbI ABaALATh CYeTUUKOB [eitrepa, Ha fiMie y
MEHs JIEXaNna Macka, Yepe3 KOTOpyio NOCTyana CMech KUCAO-
pola U paJHOaKTHBHOIO KCeHOHA. Sl ycepAHO pacCMATpHUBan
¢urypsl, Ho NONYTHO ObLT 3aHAT COBCEM APYrHM. Sl nepexuBan
13-32 HEAABHEH CCOPBI C ACBYLIKOH, IPUTOMITHAS CIOXET DMINb-
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Ma [Ma3osnnuu, 06QyMbIBaJ pa3roBopbi N0 NOBOAY ABHOTOC yraca-
HHSA fipe3ugeHTa PeraHa. DKCNEPUMEHTATOP, COUTSH MOM MbiC-
JIH «iLIYMOM», YCPEAHHA NOJTY4EHHbIC JaHHbIE U TEM YAORIETBO-
pHice.

CeronHstHHe TEXHONOTHY BA3YAJIM33UMHA MO3TA He TI03BO~
NS0T U3Yy4aTh CAOXHDBIE MBICAH H YYBCTBA, HEOOXONMMO paspa-
60TaTh HoBhie. B KaKo#-TO CTETIEHU MOMOXET YCOBEPLUISHCTRO~
BaHHE UCTIONBL3YEMBIX HHCTPYMeHTOB. Ecau yaacres 3adukcu-
POBaTb, KaKoii KyOMuECKMH MIWINMMETD MO3Fa aKTHBEH B TY HIH
WHYIO MUJLIMCEKYHAY, TO TOHKYE NCUXOJIOIMYECKHE TIIPOLIECCHI
CTaHYT HaM NoHATHee. He nexkmoyueHo, 4To rMpUaeTcs BEpHYTh-
Cf X NpaKTHKE ACBATHAALATOrO BEKa, KOr/Ia OMbIThl CTABWINA Ha
cebe. Iymalo, 6yaeT mone3sHo COBMECTHTL CAMOAHAINS ¢ BU3ya-
Jiu3aumei co6CTBERHOTO MO3ra, YTOOKI OHATh, KaKHE UMEHHO
obnacTy BeuiecTsa 3aneCTBOBaHbBI B JaHHOM CJiyyae. Bripouem,
Tako# noaxon Oyner HMETH NOBeACHUECKHE orpaHHueHns. He-
BO3IMOXHO YACNATb BHUMaHHE 3KCIEPUMEHTAIbHbIM JaHHBIM O
CBOEM MO3Te H OJTHOBPEMEHHO Y4aCTBOBATL B COLMAILHBIX B3a-
MMOOTHOLHEHHSAX, KOTOphIe 06BIYHO TPeGYIOT MOAHOIO HAlLETO
BHMMaHUs, HaNPHMEP, GAMPTORATH, TOPrOBATHCS, CAOPHTL, KOP-
MUTD pebenxka. ' '

BoabtiuM MOACNOPbEM NPH H3YYEHHHU YEJOBEUECKOTO CO-
3HAHUS MOXET CTaTh KapTHPOBaHHe rennoi axcnpeccun. Kax-
J1asg KJEeTKa MO3ra UMEeT TTONHbI Habop reHoB, HO B KaXIbIH
MOMEHT BPEMEHH JIMILID HEKOTOPHIE KNETKH IKCIPECCHPYIOTCH
(nepeBonaT cpoo HHGopMmaumio B PHK, a 3atem B HyXHHIil
6enox). Bonee Toro, 061aCTH MO3Ta Pa3NtUYAIOTCS O PUCYHKY
reHHOH 3KCHpECCHH, 2 TOT MEHAETCH H B NNPOLIECCE HALIErO pas-
BUTHA, 1§ B 3aBUCUMOCTH OT TOTO, B KaKYt0 CHTYALXHIO MbI TIONT2-
naeM. CyuiecrByeT obpaTHast CBR3b MEXAY COLMANbHOI 0bcTa-
HOBKOH, Heltpoduanonorven, akcnpeccueit reHoB M NOBEICHH-
eM. HeT HHKaKUX COMHEHHUH, 4TO KAPTUHA FEHHOIM 3KCIPEcCHH
MU3MEHSETCs, KOTIa Mbl BAIOOASIEMCH, KOTAa yMUpaET Halll APYT
WM KOTOa MbI NToJiyyaeM NpoaBuXeHHe no cnyxoe. IToutn mo-
60¢ COCTOAHME AyLlIN, JUISUIEECH HECKOJILKO YaCOR, Bbi3biBaET
HU3MEHEHHWE SKCNPECCHH FTEHOB. Y4eHble JIMLIb HauHHAIOT OTCte-
XHBAaTh 3TY CBA3b.
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C pa3BUTHEM TEXHONOrNI ¥ NOSIBACHUEM BOIMOXHOCTH OT-
CHEXHBATH TEHHYIO SKCIIPECCHIO B PEATbHOM BpPEMEHU Nepen
HaM# OTKPOETCA Aopora K HoBoi ncuxonorun. Ham yracrtes
MPOCACINTD CBA3H MEXAY COBPEMEHHBIMH COLURIbHBIMY CHTY-
alUMAMMU W FeHETHYECKH 3aNporpaMMUPOBAHHBIMH MOACASMHU
MOBEAEHHS, KOTOPbIE OHM Bbi3biBAOT. Mbl cyMeeM NOWTH JasTb-
e NYTAHBIX 3aABIEHH I, YTO NTPUPOJA U MUTAHUE «HEpa3Je/in-
Mbl», ¥ COCTABHTDh Gonee YETKYIO KapTHHY, KaK OnipeeNeHHbIe
CUTY2LMK, MBICTIH U UYBCTBA aKTHBUPYIOT ONpEAc/ieHHbIE TeHbE
U HaoBOopOT. DBONIOLMOHHYI0O GHONOIUIO MTEPECTAHYT CYUTATh
HabOPOM «UCTOPUil», M bl YBHIUM reHETUYECKHE CNEllbl 3BONO-
UMM MOBCIONY B HallleM MO3re,

HoBble METOAHKY BU3yann3alUM MO3ra ¥ KapTHpPOBaHHE
FeHHOH 3KCIIPECCHY 3HAYMTENbHO 060TaTAT Hall onbiT. Ecan
HaAYTCs 00BECKTUBHEIE HEMPOHHDBIE H FEHETUYECKUE MapKepbl,
TO T COCTOSHHA CO3HAHMUA, KOTOPbIe CETOAHS KaxXyTcs achemep-
HbBIMM WY YHUKAbHBLIMUK, GYAYT HA MOAHOM OCHOBaHUH CUM-
TaThCA HEOTBEMIEMBIMU YaCTAMM YEJI0BEYECKON RPHPOIDL.

[Mcyxonory AeBATHAALATOTO BEKa UCCIEROBAIM cebs1, npe-
Hebperas OKpYXaloWuMH, OHM 11060BanHCh COBCTBEHHBIM 60-
FAThiM BHYTPEHHHM MHPOM. BUxeBMOpHCTHI ABAALATOTO BEKa
3a0bIBAIN O cebe U pa3dUPATUCh B OKPYXAIOIIWX, OHHU OMUCHI-
Ba14 NIPAMMTUBHYIO YEJOBEYECKYIO IPUPOLY, OCHOBAHHYIO Ha
O0YUYEHUH H BIMMCAUTENBHLIX Npoueccax. [Tcuxonorn aaanaTh
NEPBOro BEKa COTPYT FPaHHLIbE MEXAY COBON M OKPYXKAIOUIMMM,
MeXay CYObeKTHBHLIM U 00beKTHBHBIM. OHH BbISIBAT HelipoH-
HBIE U TEHETUYECKHE XAPAKTEPUCTUKH CAMBIX MUMONETHBIX, Ca-
MBIX NPUUYIUTMBBIX Y IBOHCTAEHHBIX [TPOABRACHHU I HEJIOBEYECKOTO
co3Hanus. B peaysbraTte nodBuTCs ropadno 6ojee ryMaHHas
Hayka o yesioBeke. §l Hagetocn, yTo B 2050 roay cTyAeHTsI, Npoit-
Il EPBLII KYPC NICHXOMOTUM, C HETEpNEHUEM OyayT XNaTh Ha-
yajla HOBOro ceMecTpa.
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J
BYAYLLLEE CYACTbS

3aqcm, BO MMSI 4Y€TO KOHTPONUPOBaATh TeHETHKY uenoBeka’?

BoTt npobneMa, Koropas 6yleT OCFPO CTOATL repel HaMu
uyepe3 NATLAECAT NET.

Haumm npeaxy ucnosib3oBany rpyGble METOAUKH TEHETHYE-
ckoro orbopa. 3a10AT0 10 TOT0, KaK CTalo U3BECTHO O CYLIECT-
BOBaHUH TeHOB, hepMephl 3HATH, YTO AeTU HacNeayioT YEpTsl
POAKUTENEH ¥ UTO MOXHO BLIBECTH THIKBY HEBUAAHHLIX PA3MEPOB
WY yRYYUIHTS NOPOAY CBHHeH nyTeM cenekuuu. HecrmoxHo
ObUIO MPEANONIOXHUTb, YT NPUHLMN «OT JIYYIIEro POXIAETCH
Jiyquiee» MpUMEHUM M K yenntoseky. [naton nocssgTui 60s1biyo
4acTh MATOW KHUTH CROETO COuMHeHUs «focynapcTBeo» Bonpocy
MCNONb30BAHHUSA IPUHLIHTIOB Pa3BEICHUSA OXOTHNYbUX cO0aK ANs
«yCOBEPLICHCTBOBaRUs» TOocyaapcTBa. B raase 459 oH nucan:

<« JIYHIWUE MYXUYUKRDBI JONXHBI COCAHHATLCA C NyY-
HIMMH XCHLIHHAMH, a XYALUIHE C XyALUMH, MPHUYEM KaK

* Muxai YukceHTMuXaiin — aMeprKaHetl BENIEPCKOTO SIPOUCXOXKIEHMS,
B fIpOULIOM feKaK (aKyabreTa NcHXONorin YUKarckoro yHuBepcHrera. B Ha-
crosutee speMs NPodeccop MEHEILKMEHTA B YHNBEPCHTETE HOCAEAKILTOMHOFO
obpasosanua (KnapeMont, mtat Kanndophus). Ero vccneaoBanns v Teopetn-
qeckue pa3paboTKM B 061aCTH HCHXOAOTHH «ONTHMANHLHOTO O LTy HCAIANb3O-
BaNHCh TAKMMH H3BECTHBIMH NMOANTHYECKHMHU deaTenaMu, Xak buun Knuuron
¥ Tonu Bnap, a Takxe pyKOBOAHTEIAMH MHOTOYHCACHHBIX KPYTTHLIX KOPIIOpa-
umii no eceMy MUpy. Astop Gecrcennepos «[10ToK: NCHXONOTNA ONTUMATILHOCO
ONMKITAY, «DBONOUHOHHPYIOLWAA IHYHOCTD: IICHXGAOTHA TPETLETO THiCAYENe-
THA», «TBOPHECTBO» 1 «B MOKCKaX MOTOKAS.
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MOXHO PEeXe€, H TOTOMCTBO JIYHLLIHX MyXUWH H XEHIUHH
ClIEAYeT BOCTIUTHLIBATD, 2 TIOTOMCTBO XYAUHX — HET, TONb-
KO TaK MOXHO NOMIEPXHBATh OOGLIMHY B JIYYilieM BHAE.
Ho nenath 310 cneayer CKpbITHO, Tak YToOb 3HanM o6
3TOM AHWbL NPaBUTENH, HHAYE BOSHHUKHET OMACHOCTD
BOCCTaHMii». PaHee, B TpeTbed KHure, B rnase 415 ou
3ansun: «M Bor npexiae Bcero TpedbyeT OT NPaBHTEACH,
4TOOB OHM CHJIbHEE BCETO MPOYEro OXPaHMIH YHCTOTY
pachl».

Mouty Bce 06UIECTBA B CBOE BpeMSsI 3aHHUMANHUCh TEM, 4TO Mbl
HA3biBAEM «CBfEHHKON» UNH «feHHOI HHXcHephneii». B onpas-
IaHWE OHH YaCTO YTBEPXKIAIH, HTO HX ACHCTBUS HE UMEIOT HW-
yero obulero ¢ Guonorueit, YTo TakoBbl PESIMTHO3HLIC 00pAnbI
WIH HapoaHble 00biuan. [1oe3H0 NOMHHUTD, 4TO MBICITB O [IpaBe
KaX[oro Yenogeka Ha BOCHPOW3BOACTBO NOSABHIACE OTHOCH-
TeNbHO HeJaBHo. Flpexae CYMTaNOCh, YTO Pa3MHOXATLCH JOK-
Hht 1ML U3OpaHHbIe, Te, KTO ¢ 60ab1ol BEPOATHOCTHIO MOF
POAUTb YMMbIX U KPACHBLIX A€TEH.

IMpaxTuka cenfeTensCTBOBaNA B NOMK3Y OpaKa, 3aKiIK4yae-
MOFO MENXAY JIIOAbMU 310POBbIMH, CHILHBIMH, BAaroobpasHat-
MM, MaTepHalbHO BnarononyyHbIMU. B kauecTse rapanTuu, 410
JETH HE CTAHYT 00y30% AN 0011eCTBa, OLLI0 NPHHATO TpebOBaTHL
B OIHHX CTPaHaxX NPUAAHOE OT HEBECThI, B APYIYX — KAJILIM OT
XEeHHXa.

OO611ecTBEHHOE MHEHHE NOALCPXUBAIO BEKOBYIO TPanH-
uuto. Ecnuv yenosek 6bi 6egeH UK 6oneH, To anck o63abec-
THCH CEMBE Y HET'O pe3Ko coxpalllanuch. Cyiuectrosanu i 6onee
pPaUKATbHBIE CITOCOOB pEryiMpOBaAHUS POXKAAEMOCTH — KACT-
paums u getoyoniicTpo. HaBepHoe, kpemeHHe MNaacHLIEB TakK-
Xe CAYXIN0, KpOME BCEro npouero, 0Toopy XH3HECIOCOOHbix
HHAKBUAOB, HOO HE BCAKMI Manbill OHAroNoNyyHO NEPEHOCKHA
NOTrPYXEHHUE 8 XOJOIHYIO BOAY.

CrapHHHaa ceeKuus uua Hayraja, 6e3 manejliiero noHu-
MaHHA TOTO, KaK pa3Hbl¢ NPH3IHAKH NEPEJAIOTCH MO HACACACTBY.
CHUTyauus CHALHO U3MEHUNACH B Hatiu AHK. CeroHs aKTHBHO
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Pa3sBHBAIOTCA 1Ba HATIPARNEHHSA HaYKH O 4eNIOBEKE — NeHETHKa
NOBEACHHA Y IBONIOLMOHHANA icuxoaorus. feHeTuxa nopegeHus
M3y42€T OCHOBRI TTIOBCAEHHUSA U BCE, 4TO C HUM CBA3aHO, — NCH-
XHYECKHE 3aboneBaHUs, CKIIOHHOCTb K Pa3Bony, NOANTHYECKHE
APEAIOYTEHHS M AaXe YYBCTBO YAOBAECTBOPEHHOCTH XH3HBIO.
DBOMOUHOHHAA MICUXONOTHA HULUET MEXAHHU3MbI, MOCPEACTBOM
KOTOPbIX 3TH MPU3HAKH NEPEXOAAT OT [TOKONCHWA K TOKONEHHIO.
0O6a noaxoaa ApegrionarainoT, YTo B GOPMHUPOBAHMH NOBEACHUA,
MBICJCH H 3MOUMIT YYACTBYIOT NPUPORA ¥ BOCIUTAHHUE, HO B
OTAMYME OT NPAKTHKM ABAALIATOrO BEKA HHIHYE NPHUPOAE OTA-
€TCA NPEATIOYTEHHE. )

XoTs BaXHbIE IPHIHAKY BPSAA JIX MOTYT 3aBHCETH OT ORHOTO
WM 1aXEe HECKOJILKUX FeHOB, HEKOTOPBIE CMELNANHCTh YBEpe-
Hbl: 3pa «pa3paboTky deteli» He 3a ropamu. Jlaxe ecnu ux on-
THMHU3M Ype3MEpPEH, HEIb3 OTPULIATh, YTO Mbl CKOPO OKaXeMcs
nepefl TPYAHBIM Bui6opoM. UHTepecHO oTMETUTD, UTO BeayluMe
TEHETHKH, C KOTOPbIMH 1 U MOH KOJLIErn pa3roBapHBany B NO-
clierHee BpEMH, PEIKO BCEPHE3 OTHOCATCS K CTIOPHBIM aclIeKTaM
cBoeii paBoThl. OHM YTBEPXNAIOT, YTO HX HCCIIEAOBAH WA HE UME-
10T HU4€To 0611ero ¢ eBreHHKON. Bo3MOXHOCTL KIIOHUPOBAHUS
YeJIOBEKa Bbi3bIBAECT Y HUX CMEX, a ONMACHOCTh MCHOSb30BAHHSA
AOCTHXECHHH FEeHETHKH B AYPHBIX LENIX UX BOOOUIE He BONRHYET.
OHu MOYTH SAMHOAYLUHO OTPULIAIOT CROIO OTBETCTBEHHOCTS 33
npuMeHeHne Ao6bLIThIX 3HaHWH. C Ux TOuKH 3peHust, caMo ob-
IeCTBO HOJMXKHO PEUINTD, KaK pacnopsaauTses TeHHbIMK TEXHO-
norusmMu. «Coapeno M «o0LIECTBOS JUTA NPUHATHA Noaob6Horo
peleHUA?» — TaKUuMHU BONIPOCaMH TeHETUKM He 3ajalotes. [1o-
HEBOJIE MPHUXOAHT HA YM HCTOPHS, ChyuHBUIasica C GU3HKoi. B
1940-x rogax Husbc Bop yTBepxaan, 4To pe3yibTaTsl SKCNepH-
MEHTOB 10 paciltenieHUIO aTOMHOTO A1p2 HE HMEIOT HUKAKOTO
NIPaKTHYECKOro NPUMEHEHHUS.

Ecnu reHeTyKY HE XEAAIOT 32lyMbI BATLCSA, NOPa3MbILLIEM
MbL. JLONTYCTHM, YTO YUeHbIe Hay4aTcs pe3ko MOBbIWATL WHTE)-
JNIEKTYARLHLI ypoBeHb, JeXAUNNA B OCHOBE JIMHIBUCTHYECKHX
¥ MaTeMaTH4YeCKUX criocobHocTei. Xopouio 310 uau rioxo? 1o
HEIaBHEIC BpEMEHW IS TOro, YTOOL! CTaTh MpPEYCriCBAIOILNM,
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6071b1HOFO0 yMa He TpeBoBanoch. HyxXKo 66110 6bITh TONLKO TPY-
JONIOOUBBIM, YECTHBIM, NOPAAOYHBIM, 206poxenaTenbHM. Ce-
roaHs CNOCO6HOCTL K aBCTPaKTHOMY MBIUIICHMIO SIRNSAETCA He~
06XOAHMMOH MipeANnOChUIKOR AN N060r0 MaTePHaNbHOIO WIN
COLHANBHOTO ycHexa. Ecin Mbl H24HEM FEeHETHYECKH YCUIHBATL
ITOT NPU3HAK, TO TEHAEHUHS BHPACTET B reOMEeTPUYECKOMH Nnpo-
rpeccHY. YBEMNUHTCS pa3pblB MEXIY «reHHaZTbHLIMM» W «CPEAHH-
MU» JIOIbMHU H COOTBETCTBEHHO pa3HHila B UX SKOHOMUYECKOM
H MOJUTHYECKOM TMOJIOXKEHHHU. DTO NpuBeleT K pacnpocTpa-
HEHHIO HHOPUAMHTA: TOT, Y KOro ko3p@GuluMeHT HHTeIeKTa
sbilfe 200, HMKoraa He BribepeT cebe Mmapy ¢ KoddPHIMEHTOM
duxe 150. Ectv reHHble MAaHHNYASUWY HOBIHAIOT HA TAMETH,
TO TaKUE NMPEANOYTEH NS aBTOMAaTUUECKR NEPEJANyTCa U ceny-
IOLLKM TIOKOJIEHHSAM.

Ho yto, ecny NOBLICHTL MHTELNEKT Y BCEX JIOACH, Y BCeH
uMBHAM3aLMyY B nenoM? byaetr ny 310 Xopowo? HeussectHo.
Kax rosopmn ApucToTE b, H30LITOYHAA AOOPORCTEND ITEPEXOANT
B NOPOK: CMENOCTh — B 683pacCyACTBO, OCTOPOAXHOCTE — B He-
pewnrensHocTh. COMHUTENbHAA CBSI3b MEXIY TE€HMANbHOCTBIO
¥ 6e3yMHUEM 3aCTaBIAET NPEANOaraTh, YTO 3a CBEPXHHTE/IEKT
YeNnoBeK MOXET MONJIATUTLCA, HaNpUMEP, TMIEPYYBCTBUTENb-
HOCTBIO, KOTOPas BEACT K Pa3BHTHIO TPEBOXHOCTH H ICTIPECCUU.
Wau, cyns no aroucTMYHOW HanpaBieHHOCTH PallMOHAILHLIX
paccyXaeHHit B ctune AilH PaHa, npon3oiiner obpaTHoe: BO3-
HHUKHET BUA, NPCBOCXOAALIMI HAC MO PaBHOAYLUMIO U XKECTO-
KOCTH. ‘

Bonee dynnaMeHTaNnbHuMH BONIPOC — €C/IM Mbl HAYYHMCH
MAHHTTYIMPOBATh YENOBEYECKMMH F€HaMH, TO HaM CNELyeT CTpe-
MMUTBLCH K eanHooGpa3sHio WK pa3HoobGpainio? MepcnexTnia
cAenaTh BCEX 3eMJISIH YMHBIMH, KPACHBBIMH, AMOM1IMO3HLIMA U
ycrnieinbiMU OUeHL 3aMaHunBa. PazHoobpaane xe ypesato puc-
KOoM. KT0 3HaeT, 4To oHO npenoaHecer! OnqHako aprymeHTnl E.O.
Yitncona B nosib3y GMONOTHYECKOro pasHoobpasns IPUMEH UMb
H K ncuxonorwy. ONHOPOAHAA Macca He TONBKO BLIFASANT ny-
raloiue yHbUI0i, HO U MOXET OKa3aThCA NPOCTO-HAMPOCTO He-
XH3HecnocobHo#M. Tak xak Oyaymee Bceraa Henpeackasyemo,
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OlaCHO OPUEHTHPOBATLCA HA MPU3HAKH, OTBEYAIOLIUE CHIOMU-
HyTHO# noTpebrocTi. JIyuuie nMeTs pa3Hoo6pa3Hbiil reHodoH I,
obecneynBaoIMiM LITHPOKYIO TIAIUTPY CBOWMCTB, TOTAa YE0Be-
4YeCTBO HE MOTEPAET CIOCOOHOCTH K AIANTAI[MH.

Ecnn renHas nHXeHepHa OGyrer pyKOBOACTBOBATLCS PHIHOY -
HLIMK FIPMHIMNAMH, A He NMOJYMHATLCA YKa3aHUAM HeHTpalb-
HOIrO KOMIMBIOTEPA, CKONBKO B C/IEAYIOLEM NTOKOJIEHHH F0IXKHO
6bITH BOMHOB, paGoynX U TYHE4AUEB, TO HAHBONbILHM CIIPOCOM
6yIeT NONB30BATLCH TEXHONOTHA NPOH3BOACTS2 CYACTIIMBLIX Ae-
Teit. Popurtenu Ha Bonpoc: «HTo Bhi XenaeTe )i CBOEro pedbeH-
ka?» 0bbuHO OTBEYaloT: «Xopollee 06pa3oBaHue, XOpollas pa-
BoTa, HO CaMOe MMaBHOE — C4acThe Ha U3OpaHHOM [TyTH». B 3TOM
oHH cxoisaTca ¢ ApucroteneM. eiicTBUTeNbHO, 0Opa3oBaHue,
JEHbIM, KPacoTa, YM — JULUL CPEACTBa U1 JOCTHXEHNS LICH,
B TO BpeMs KaK CHacThe — caMa Ueib. Eciiya ¢ moMouibio HeKUx
YXHILpEHHil yaacTcs caenaTh AeTeil CHaCTAUBbIMHU, TO Oyaywime
POJUTEIIN BLICTPOSTCS B MHOMOKWIOMETPOBBIC OYEpEIN Ha TMpH-
€M K TeHETHKaM.

CornacHo pe3ynbratam ofciefiosatns OAH3HEII0B, Bhipa-
HIEHHKIX BMECTE M NO OTAEJILHOCTH, cyacTbe Ha 50% onpenens-
erca reHeTuyecKuMH dakropamu. KoHeuyHo, oleHKa cTeneHu
«CYACTbsI» BLI3BIBAET COMHEHHUS (KaXAblit 3TO NOHUMAET NO-
CBOEMY), HO CYLLIECTBYIOT OTpeic/IeHHbIE TPU3HAKH YNOBIETBO-
PEHHOCTH Xu3HBIO. Cylis 110 HUM, CHACTBE 3ABUCUT HE OT IMUHBIX
YCTEXOB MM HEYAAY, 4 OT IKOHOMHYECKHUX YCIOBUU, NOAUTH-
4ecKoit 0O6CTAHOBKH M MPOYKX BHEITHHX (pakTopoB. TeM He Mme-
Hee HACNEACTBERHOCTb UTPAET BAXHYIO PONb.

JonycrtuM, yepes HECKONLKO AECATKOB JIET Mbl HayduMcs
YBEJIMYHUBATL BEPOATHOCTb CHACTHsl y HALMX AeTei. Brinrparor
JI¥ OHH OT TaKo# ycrayrn? Beivrpaer nu oBUISCTBO U ueoBeye-
CKHH B B LesioM? TIpexae yeM OTBETUTD, NaBaliTe BLIACHUM,
YTO HaM U3BECTHO O CYACTHE. '

OueBHAHO, UTO MEPOIt CUACTBA CAYXHT CaMOOLLYLIEHUE.
OHo Xoppesnpyer ¢ MHEHHSMH POACTBEHHHUKOB K Iipy3eH, co
cnyyasgMM NaToJlornit B nopecHueM. YeoBek, YyBCTBYIOUIHiA
e CHACTAUBBLIM, X BLITSIAST TAKOBLIM W JIEPXUTCS COOTBET-
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cTBeHHO. Kak npasuio, c4acTAMBhLIE JIHOAM SBISIOTCS SKCTpaBep-
TAMM, OHU UMEIOT CTAOH/IbHbIE B3AHMOOTHOIHEHHS C OKPYXKal0-
LWIMMH W BeIYT 340POBYIO H NTPOAYKTHBHYIO XKH3Hb,

3uauur, sce B nopaake? He cosceM. OaHo U3 pacnpocTtpa-
HEHHBIX ONpeicieHHid C4aCTbsl TIACHT: «DT0 COCTOAHMUE, KOTa
HHUYero bonsie He xouerca». CUaCTIUBbIE JIONH HE CKIOHHBI
BBICOKO CTaBHTh MaTepHalbHOE 6J1aronoiyyne, oHM MeHee BOC-
NMPHUMUYMBLI K pEKJIaMe M TTpoNarauae, MX MEHbILE KHTEPECYIOT
BJIacTb 4 yenex. Jla # ¢ yero 6u1? OHM yxe cyactnuanl. Bolocs,
YTO CYACTAMBOE OBIIECTBO HECOBMECTHMO C Hallleil 3KOHOMM-
YECKOH CHCTEMOM, MOCTPOEH HOM HA YIOBAECTBOPEHHH HEHACHIT-
HBIX NoTpebHOCTEH.

Ilo cux nop akageMHyecKas HCHXONOTHS NIpeHebperana rpo-
OneMoit cyactbi. Jlymalo, paHo WM rno3fgHo e NpUACTCA HaBep-
CTHIBATh yNyuieHHOE. [N 3TOTO NMCHXO0A0TH OYAYT BHIHYXAEHbI
BEPHYThCS Ha KPYTH CBOsl, a UMEHHO 3aHATLCA rIcCHXnKoi. Oc-
HOBHbIM APEAMETOM UX NCCIICIOBAHUHA CTAHET HE KaKasti-TO «/1y-
11a», a Habop BeCbMa KOHKPETHBIX PEHOMEHOB, TTPOUCXOAALIUX
B FOIOBHOM MO3T€ B MOMEHTBI BOCTIPHSITUS, HHTETPUPOBAHUS Y
PeaKLIMH HAa BHEILHUE UIH BHYTPEHHHWE pasapaxuTenn. Peasib-
HOCTb TAKHX ABACHH MR, KaK CTpax, pafioCcTb, FHEB WIK Hajgexa,
K KOTOpPbLIM Y YejI0BEKa eCTb HEMOCPEACTBEHHBIN JocTyT, Gec-
CIMOpHAa.

JInyno g xouy paspaboTaTb CUCTEMY (PEHOMEHOJIOTUH, KO-
Topas Gbl NOMOTJIa OTBETUTH Ha C/IEAYIOLLIME BOMPOCHI; KAK MBIC-
JIH, YYBCTBA, LEU U ACWCTBUA MONCH HIMEHAIOTCS B TEUEeHHE
AHS ¥ BCEH XU3HU; KaK 3TH KOMIIOHEHTHl CO3HAHWS B3aHMO-
JEHCTBYIOT; B KAKHE MOMEHTbI MOBCEAHEBHOM XXU3HW TIOAN OLLY-
uta1oT cyactbe. JIro0oi U3 3TUX BONPOCOB TAHET 3a cOOO0 AeCAT-
KM Ipyrux, HanpUMep: KaK BIMSIOT Ha CO3HAHUE BO3PAcCT, oA 1
3THHYECKas MPUHALNEXHOCTh; KaK N0OKa3aTeNH, MOayYEHHbIE
CErOiHR, COOTHOCATCA C NOKA3ATENAMH, NIOJIydeHHBIMHA B NPO-
uuioM roay. M3BecTHo, 4To Nloau, YEM-TO YRIIEYEHHbIE, Liejeyc-
TPEMJICHHBIE, YYBCTBYIOT CeOsl CYACTAMBEE TEX, KTO BEACT BANYIO,
NYCTYiO XM3Hb. UeM MeHbllle YenoBeK AeAaeT HCKIHOYHTENBHO
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JUts ceBst U YeM LLpe Kpyr ero oB1HeHUA, TeM Bostee CHaCT/IHBLIM
OH ce09 oulytuaeT.

BaxHo y4HTEIBATh, YTO CO3HAHHE BECbMa CrieLHPHIECKHI
fipEAMET, ero HENb3A UCCAENOBaTh METOAAMHU, NOAXOAALIMMHU
ans 6osee MpOCThIX CHCTEM. DTO COCTOAHHE HENPEPLIBHO Me-
HaieTcs. Ha ocHoBaHWM TeXylEro MOMEHTa HEBO3MOXHO TOYHO
CK43aTh, yTo ByaeT uepe3 MHHYTY, 1aXe HMES BCio THPOPMaLHIO
0 6HOXUMHH MO31a, MeHeTHke, obyueHHy v T.15. Jlrobas cayuaii-
HOCTh CIOCOOHA HanpaBUTs XOA MbICEH WIN 3MOLIMI NO coBep-~
IeHHO HOBOMY MYyTH.

Ira HenpenackasyeMoCcTh 0cabeHHO YETKO NPOCHEXHBAETCH
B TBOpYecKOM JesTebHocTH. HekoTophble CUUTAIOT, YTO CTHXO-
TBOpeHHE (coHaTa, XKapTUHA WM HaydyHasA TEOPUA) OTpaxkaer
yMOHacTpoeHue noarta. Ouu omnGaiorcsa. 3a4nH Npon3BeAcHHA
AEUCTBUTENBHO MOPOXAAIOT MBIC/IK M YYBCTBA, BJlaAeBLIUE MO-
3TOM JI0 TOro, Kak oH Basiics 3a nepo. Ho paaButue ctuxa (n
3AECh YMECTHO BCIIOMHHUTD O CTUXHH) LIETUKOM 3aBUCHT OT 3a-
YUHA, OT TOTO, KaKHE OH Bhi3biBaeT accoumMauuu. O6pasyercs
paciliMpSIOUIMACS KPYT 3HAYEHNIH, BO3HUKAIOLMNX U3 aBTOHOM-
HOI, CaMOOPranu3yioLIeiica CHCTEMEI, ONUpaloileifica Ha CBoOe
MPeRIICCTBYIOIIEE COCTOSHUE, HO HE OTPaHHYEHHOE UM.

Bo3nmem Gosiee pacnpocTpaHEHHBIH ciyyail — peakuUuio
poauTesnei Ha poxiaeHue pebeHKa. TeHeTUKOB U NCUXOAOTOB-
3BONIOLIMOHUCTOB OYEHb HHTEPECYET, KaK H TOUEMY Y pONHTENeH
BO3HUWKAET MJIY HE BOIHHKAET JYXOBHASl CBA3b CO CBOMM YaJIOM.
PoxneHue pebeHka — crapeiuivii YenoBeyeCKUM ONbIT, Yyepe3
HETO NPpOIUAYU BCe NOKOJieHUs. TeM He MeHee NepBbiiil B3ras] Ha
cBoero pebeHka Bceraa nopaxaer. K aTomy cobbITHIO Hefb3s
noaroToBHThHeA. MMes mHpopMaLiHio 0 HOBOpoXaAeHHOM (06/MK,
3N0POBbE, NOBEACHUE) U eT0 POAUTENAX (B3aMMOOTHOLLIEHHA,
MaTepHaNbHOE TOoNoXeHHE, 06Lan YIOBIETBOPEHHOCTDb XH3-
HbKO), MOXHO JHIUb TaNaTh, YTO HMEHHO OHHY NOYYBCTBYIOT B
IaHHOH cuTyaurM. TOYHbI NPOrHo3 UCKITIOUEH, MO0 Ha CO3Ha-
HHE poauTes OYAYT BIMATL OYEHb MHOIO BHEWHMX, Npexons-
mux haxropos.
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fcuxonorus, 3aiiMUCE OHA BIUIOTHYIO M3yMeHHEM CO3HaHUS,
MO3BOJINT HaM TONY4YUTH 6a3y st ocMBICTIEHHOTO Bbibopa by-
nyutero. B npouioM Mp! 66LIY TOA06GHBI NaccCaxXUpaM B 3BOJIO-
LMOHHOM f1oe30e. CeroaHs 2BoNOHA] OONBIUE MOX0XA HA KOC-
MHYECKYIO PAKETY, U Mbl YK€ HE ITAacCCaXHphbi, 2 NHAOTH!, Kem Mbl
cobupaeMcs HaceNnuTh Hallly rinaxery? bruosoruueckMMU Komnu-
MU KOMIbOTEPOB WiH CYLHECTBaMH, OTKPBITbIMU BCEMY HOBO-
MY, Pa3BHBRIOLLIMMUCSE HENpPEACKA3yeMbIM 00pa3oM?

lMcnxonorus Bpoae BLIPY/IMBaET Ha BepHyio fopory. B CLHA
W APYTHX CTP2HAX CEPLE3HbIE YUeHble HAUHHAIOT H3Y4yaTh BOTIPO-
Cbl, KOTOPbIE HECKONBLKO AeCATUIETHIF Ha3al e NPU3HABANIUCH
Hay4HbIMUK NpobieMaMy (pa3yM, XU3HEHHbIE HEIH, BHYTPEHHUE
MOTUBaUMH U AYXOBHOCTb). byayuu npesnacHToM AMepHKaH-
CKO#t ncuxosiorndeckont accourauun, Maprun E.I. Cenurman
ocHoBal opraHuzaumio «[losntusHaz ncuxonorus». HamepeHns
€€ NATEKO BLIXOAAT 32 PAMKH AEUECHHUA NCHXHYECKHMX NATONOTHiA.
Cpenv 3a1a4 — BbISIBACHWE «CHITbHBIX CTOPOH», IPUCYUIUX BCEM
BpeMeHaM U KYyJbTYpaM, TaKUX KaK pa3yM, OTBara, ynopcTtso 4
YeCTHOCTb. 3aTeM NAAHUPYETCSI H3YYEHHE TOro, KaK 3TH Ka4eCcTBa
npuobpetanuch U KynsTuBUpoBainck. [oaobHas paboTa He
MEHEe BaXHa, YeM IMpaKTHUeCKan Tepanus W npoduiakTHKa
3a6oneBaHMii. OHa 1aCcT HAM HEOOXOAMMEBIE 3HAHUSA AN YCTell -
HOTO PCUICHUS IWIEMM, KOTOPHIC HEU3BEXXHO BOSHUKHYT Yepes
MATHACCAT JET.
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.
bYAEM AU Mbl YEPE3
MATLAECAT AET TAK XE MNMEYAAbHbDI?

B Hawajie HOBOTO BeKa O4eHb CA0XHO YAEepXaThes oT cobnas-
HAa, BO-TNIEPBbIX, OTAATH JOJXKHOE HAaUGOIEE 3HAYUMbIM COOBITH-
M WIN JOCTHXCHUAM NMPpEAbIAYUIETO CTONETHA U, BO-BTOPLIX,
3aMIsAHYTh B Byaylilee.

Hanpumep, MOXHO paccMoTpeTh 3abo/ieBaHls, KOTopkle
yaanochk nobeauts. JlornyHbIM BLIGopoM 6yaeT ocna — nobesa
HAJ Heit cTaNa OAHUM U3 CaMbIX GONBLIMX JOCTHXEHUIT MEIU-
UMHBI, HO elue H0Jbie XO4eTCs YoM HYTh TOAUOMHEJIUT, XOTH
BO MHOI'MX pa3BHBAIOLIUXCSA CTpaHax OH €llle BeCbMa pacnpo-
CTpaHeH. 3aech, Ha 3anajie, MHOTHE elle MOMHSAT Y)KacHbIi an-
TIapaT «XeJie3Hble JIerk1e», U306peTeHHbIi B HayaJle 1BaALATO-
O BEKa, Korga rnojiHOMHENNT BOBCIO CBHPEIICTBOBAJI. MHuorue
BhIXKHBLIIME, KOTOPBIM CEMYAC 32 MATHIECHT, J1EXAaT C NOCTNOANO-
MUECITIHTHBIM CHHEPOMOM — TOCJICAHHUM 3XOM 3TOMN 60ﬂc3HH, Ux

* PoGepr Canonsckit — npodreccop Guosnorun B CTandopackoM yHupep-
curere, npodeccop Hefposoruu B CTaH@opacKoil MEAHLIMHCKOM WIKONE U Ha-
yunbiii corpyaHuk Haunonansnoro Myses Kennn. Msyuaer crpecce u vespono-
ruyeckue 3abageBaHia BOT yxe apajauars set. Ero nocneanss xHura «fMamars
NPUMATOB» CTana pe3yibTaToM €XErOAHMX N0E310K B AQPPUKY. ABTOP KHHT
«Crpece, CTapeioltHil MO3T ¥ MEXAHU3MbI HEUPOHHOI cMepTH», «[TpofineMu ¢
TECTOCTEPOHOM H UCCACROBRHUA OHONOrHYECKHX OCHOB npyrux YyenoBeyeckHx

npobusiem» ¥ «[ToyeMy y 3e6p He GMBAET H3B: PyKOBOACTBO Mo 6opsbe co cTpec-
COM M CBR3AHHBIMM C HUM 3a60neBaHHAMH»,
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He 0 KOHUA pa3pylleHHas HeHpOMBIILEUHaa cHCTeMa ciabeer
W aTpodupyetcs. [Mpencrasnaior HTepec U paboTet CabuHa U
Conka. A MOXeT, ny4ile Bbi6paTs 60A¢3HU, KOTOPLIE CETOAHA
HE CTa/IM MEHEE aKTYAIbHBIMH, HO TIPOTHB KOTOPLIX HAYKA NokKa
6eccwnbHa? Torga aucTposates B psi Manapus, CITWJA, anoka-
YeCTBeHHBbIe HOBOOOPa30BaHWUSA, 3aboneBaHUA cepalla, AMaber
BTOpOfO THNA ¥ 60A€3Hb AJlbLITCHMEDA.

Ho eciiv rosoputs 0 TAXENROH 60N€3HU, KOTOpPAs CEroRs
nprodpeTaeT xapakrep dMUAEMHKH, TO HaI0 OCTAHOBUTLCA Ha
fonbluoit AenpeccHM.

INon «Gonniioit nenpeccueit» s NoapasyMeBaio HeE TJIOX0E
HACTPOEHUE TTOC/Ie KAKOH-TO HeylauH, Koria Yepe3 HECKONABKO
JIHEi Mbl OCO3HaeM, 4TO 3T0 Bce-Takil He KoHel cBeTa. bossinas
JlenpeccHs BHIBOAUT 1€JI0BEKA U3 CTPOS Ha MECALLbI M JIaXE FO/bi;
€€ XepTBbl BNasaloT B r1y6oKoe oT4assHUE K JIMLIAI0TCS Cmocob-~
HOCTH HOPMaJIbHO paBoTaTh, JIIOOHTh, TIOAAEPXKUBATL COLHAITB-
HblE CBSI3U, CNATh K €CTb. MHOrHe NPOCTO HE MOTYT TaK XUTb,
IIPUMEPHO B MONOBHHE Cly4aeB cTpajaiowme Gonbiioi nenpec-
cuel MbITalTca MOKOHYHTD XU3Hb caMoybuiictroMm. enpec-
CHUsl — COBPEMEHHOE NCUXHMECKOE 3a00J1EBaHKE, GUOIOTUYECKOE
HapylIeHHe, CBI3aHHOE C TeHETUYECKUMHU, HEHPOXUMHYECKUMHU
W FOpMOHAbLHLIMK M3MEHEHHAMHK, Ha pa3BuTHe Aemnpeccum
CHUNbHOE BAMSIHWE OKA3bIBAIOT YCJI0BUSA, OKPYXAIOLHE HENOBEKA,
BbI3bIBAIOLIME OlLUYLUEHNE BECTIOMOLWROCTH.

Bosbluas nenpeccus oueHb pacnNpoCTpaHeHa, MATHAALaTh
NIPOLICHTOB XHUTENEH pa3BUTLIX CTPaH CTpaJaik €10 XOTh pPa3 B
%H3Hu. Y oHa npononxaer pacnpocTpaHaThCS: 33 TTOCAEAHNE
MATHLAECAT IET 3a601€BAEMOCTh €10 B 3211alHOEBPOTTECKHX CTpa-
Hax ¥ CHIA neykioHHo pacter. KOMY-TO 3TN JaHHLIE MOTYT
NOKa3aThCs COMHUTENBbHBIMU. «CerotHa BosibHble nenpeccuei
yaie obpauialoTcs 3a MEAMUMHCKOH NMOMOIUBIO, YEM B NPO-
WAOM, ¥ BPayH ¢ Oosblieit BEPOATHOCTHIO CTABAT HPaBUAbHBIN
IHATHO3», — BO3pa3AT OHU. A S UM OTBEwy, YTO NMPHUBEAECHHbIE
paHee JlaHHble ABIRIOTCS pe3yibraTaMyt CTPOTrMX 3NHIEMHOJIO-
THYECKUX HCCAeaoBanMii. Tak yTo 3a601€BaEMOCTb Aenpeccueit
NeHCTBUTENLHO BCE BPEMS PACTET.
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Y yT0 HaM oXMIaTh Yepe3 naThaceaT Aer? K coxaneHHo, 2
JyMalo, 3Ta MERNLIMHCKas NpobaeM BpAl U HCYE3HET U CKopee
BCETO CTAHET elle OCTpee.

[Moyemy 1 Tak cumTao? Ham (M HalunM TenaM) 4acTo NpH-
XOAWUTCSA MMETh Nieno ¢ npobleMaMy, KOTOPLIE OKa3bIBaIOTCH
o4eHb BONEIHEHHBIMH, ECTIH MB TepsieM KOHTPO/L HAJLL CUTYa-
uMe MA¥ OKaspIBaeMCsl HENOAFOTORICHHLIMHK K Hel. Crpece
TAKXKE MOXET BO3HWKHYTb H3-3a NOTEPH COLMANBLHON NOALEPKKH
¥ CBA3aHHLIM C 3THM pasoyapoBanueM. B 1970-x ropax Mapruy
CeMrM3H ¢ xoneraMy U3 Yueusepchtera [TeHcnassaHuu pas-
pa6oTany YRHBUTENLHO NOACIHYIO MOJEND AETIpeCCUH. OHa Ha-
3BIBACTCS «BRIyYEHHas GECNIOMOLIHOCTL? . CTATKWBAACH CO CTPeC-
COBBIM BO3HEHCTBUEM, YEIOBEK OORIYHO BOCMPHHUMAET €0 B
KOHTEKCTE AAHHON CHTYaUMH, OrPaHHYUBACT €ro B CBOEM CO-
3HAHUM M NOHMMAET, YTO CBET HR HEM KIIHHOM HE coluescs.
Toraa yenosek cnipapnsercs ¢ cutyaurei. [Tpu nenpeccuu o
TepAeT crnocobHOCThL NOKAIM30BATh TOTPACEHHE, CTPECC NMPHOG-
petaet riobalisHble pasMephl, YENOBEK NMPHXOAUT K KATACTPO-
duyeckomy 3axnoyeHHo; «[110X0 He TOIbKO TO, YTO CAYIHINOCH
cobbiTHE, KOTOPOE 51 HE MOTY KOHTPOJHUPOBAaTh, HO TUIOXO BOO6-
e BCe, M A HUYETO HE MOTY KOHTPOIMPOBATD B XKH3HH», TakuM
06pa3oM yenosek obyyaercs 6ecnoOMOUIHOCTH. B npHHIIKMIIE
CHIIbHEHIUUH CTPEcc MOXET KOTO YTOAHO BBIBECTH U3 paBHOBe-
cus. [Mpocro moaeit, npeapacnoNoXeHHbIX K ASNPECCHM, OHa
HacTuraer obicTpee, 4eM Apyrux. C Touxku 3peHHs BUHonorun
JIenPeccHIo MOXHO OXapaKTepH3OBaTh Kak HeCIoCOOHOCTb BOC-
CTAaHOBHTH AYILIEBHOE CITOKOHCTBHE fTOCAe BO3ZeHCTBUS Hebna-
ronpHATHOrO hakTopa ¥ CKJIOHHOCTh B CTPECCOBON CUTYauMu
BNaJiaTh B OTYAAHHE, KOTOPOE HAHOCHT JAabHEH N YPOH.

Ecau roseser, B 6ynylueM MHOTHE (hakTopbl, Bhi3bIBAIOIHE
JIeNPeCcCria, COHAYT Ha HeT. BLITYCKHULIA WKOJIbI CaMa CTaHeT
peluaTh, KeM ei 6biTb — HEHPOXMPYpProM, AKPEKTOPOM Ipea-
MPUSATHSA UM cTOPTCMEHKOM. Pa3Horo pona cerperalimu, Bpoae
€BpEHCKHUX KBOT, «dpJIaHALIbI HE TPUHHMAIOTCS» U NMPOYHUE, HC-
Ye3HYT. MHOTHE U3 TeX, KTO TPAaANUMOHHO OKa3blBasica Ha 060-
4KHE XV3HHM, HAHAYT CBOE MECTO noa coaHureM. O6u1ecTso B

4-8207
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KaKOH-TO creneHyn noaobpeet, ¥ GOABLIMHCTBO JIOAEH CMOTyT
TaK WIH WHa4e KOHTPOAUPOBATb CBOIO XH3Hb. Bo3MoXHO, cO-
KpaTtuTcs pabcTBO, CXKMraHHe BAOB M U3HACHIOBAHUS — XOTH,
HaBEPHO, HEJIL3M OXHAAThL OT HAWIEFO BUA CIHLLIKOM MHOTOTO.

Ve ceftyac Hayka MiLeT AeHCTBEHHbIE ctocobsl Bopudhl ¢
aenpeccueit. Mbl y3namM Koe-yto 0 Helponepenarunkax. He
MCKJIIOYEHO, YTO OHM YHACTBYIOT B Pa3BHTHH Aenpeccun. Ectb
NpeAnoNOXeHHE, YTO MPH ITOM 3a60/1eBaHHH BhIpabaTLIBACTCS
OYeHb MaAO CEPOTOHHHA WK YMEHBUIAETCA YYBCTBHTENBHOCTL
K HEMY KJ1eTOK-MHULIeHeH. JIy4UINM NOATBEPXACHHEM 3TOM! M'K-
rote3nt ARAAETC 3PPEKTUBHOCTD AaHTHACTIPECCAHTA NTPO3aK,
KOTOpbIi CENEKTHBHO NOBBINAET BbIPpabOTKY CepOTOHMHA, Ne-
PEeAalowero CHrHaa bl MEXAy HeitpoHaMmu. [lpenapat npojionxa-
10T COBEPLICHCTBOBATD, K CXOPO OH OyAeT ACKCTBOBATH ObicTpee
H CWIbHEE, a TAKXKE ANIMTCA NOOOUHBbIX 2PPeKTOB, TAKMX KaK
CEKCyallbHble HApYLIEHUST Y MYXYKH ¥ oclabieHNe NaMATH U
BHUMaHus y Beex sioged. Mbl y3ranu, Kak cTpecc W YyBCTBO
6eCrnoMOIMHOCTH, a TAKKE CBA3AHHBIE C HUMU TOPMOHANBHLIC
H3MEHEHUSA MPHBOAAT K HEHPOXUMHYECKUM HAPYLICHUSAM, Be-
AYIIMM K Pa3BUTHIO fenpeccuu. Teneph yueHbie NKiT2I0TCH pa3-
paboTaTh HOBYIO CTPATETHIO JIEUEHHS IENPECCHU Ha FTOPMOHANb-
HOM YPOBHE.

Mui nocTeneHHO NPUBAUXAEMCS K TOHUMAHHIO NPHPOALI
3TOrO Heayra. YCTaHOBAEHO, YTO B MO3TE YEJIOBEKA, LNTUTENLHO
cTpafaioLerc aenpeccueit, HeKOTopbie 0ONacTH aHOMaNbHO
YMEHbILIEHBI, 0COOEHHO THTOKAMIT, HTPAIOLHK KIHOYEBYIO pOib
B GopMHpOBaHHHM onpeaeNneHHbIX BUNOB Namsitu. [Moctynawot
JaHHBble H O pONK HacJIeACTBEHHOCTH — HanpUMep, reHeTHyec-
K#e paznuyHs B paboTe CepOTOHHHIPrUMECKUX HEUPOHOB AU
B CHHTE3€¢ FOPMOHOB CTpecca. Bo3MoXHO, caMpiif yTHBHTEILHbI i
nporpecc 6yaet AOCTUTHYT B NOHHMaHUH 6HOIOTHYECKUX OCHOB
JIMYHOCTH. DTH 3HAHHA NOMOTYT Jyyile MOHATL MEXaHH3MBb!
3a11ycKa JENMPECCHHU Y PasHbIX JI0IeH H COOTBETCTBEHHO OOHA-
PYXHUTh pHYarH 1A €€ OCTAHOBKH.

Ho noueMy Toraa 8 BCe paBHO CYHTAIO, YTO B OYAYLIEM MBI
cTaHeM nevanbHee? B 0CHOBHOM MOTOMY, YTO CETOAHS CAKHIKOM
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MHOFO JeTipecCoreHHuIX (hakTopoB. Mory BoobpasuTtsh peub pac-
CEPXEHHOro KPUTHKA: «Bul XoTHTe cKa3aTh, YTo cefivac chuil-
KOM CIOXHbIE BpeMeHa? A kak Hacyer Esponsl Bapbapn Tak-~
MaH*? WUnu Beaukoit nenpeccnn? A o Bropoit MUpoBo#i BoliHe
Bbi CJIBILIANH?»

Hackonbko MHe W3BeCTHO, AENpeccHd B HETbIpHAALIATOM
BeKe 6bi1a 04EHb PACTIPOCTPAHEHA M NCHXUKA CPEAHEBEKOBOTO
eBporieHiLla CUILHO OTTHYANACh oF Hawe#t. Ho H B coBpeMeHHOM
MUpE JIENpeccHs — He B ANKOBUHKY, NOTOMY YTO Bce Gonbule
JOREH OKA3NBAIOTCS BHE PAMOK COLiManbHOH noanepxxun. Ha-
LK TPAAHUHOHHBIC MCTOMHUKH YTellleHUR B OyAyLueM, 6e3 com-
HeHusl, cokpaTaTca. CeMbM GynyT pacnagaThcs BCE ualle, T.K.
YPOBEHb Pa3BOIOB TONLKO pacTeT. CBA3K BHYTPU OOIMHBI YCTY-
TIST MECTO MOBMABHOCTH U AHOHUMHOCTH, KOTOPbLIE MBI TAK L1E-
HUM. CerofiHsl pellKo KTO NPOBOAMUT BCIO XH3Hb B MAJIEHBKOM
rOpoIKe B OKPYXEHHH POAHbBIX H APY3CH.

HoBrie TEXHONOTHH Bpsili AW NMOMOTYT NOHU3KTL YPOBEHb
CTPECCa, HECMOTPSI Ha TO YTO (2 MOXET, BCJIEACTBUE TOTO 4TO)
Mbl Ha 3TO paccyMThiBaeM. Mbl ByaeM nponoskarsh H306peTaTh
Cnocofbl IKOKOMHUTDL BPEMS, a 3aTeM, KaK 06610, GyaeM nepe-
CMaTpUBATh CBOY TLNAHGLI, YREIHYHBAK KONUYECTBO HAMEYEHHBIX
nen, Ml 6yaeM riony4aTh Bee Gonblile MaTepHaibHbLIX 6Aar, moka
HaLM npeacrarneHNs o 6a30BoM ypoBHe YIOGCTB HE H3MEHSTCA.
VY Hac orpoMHOe KOMWYECTBO pa3HbIX NPHCNIOCOBNEHNI 1 1LIK-
POKHit BLIGOD yIOBOJIBCTBHIA, HO BCe 3TO OKa3biBacTes becnones-
HBIM, KOFa MBI 33/IyMBIBaEMCSl, KaKOM TOTOBBbIF 3aBTpaK Npea-
MOYECTh, K KAKOMY XUPYPIY-KOCMETOJI0TY OOPATUTLCH Wik KaKOoi
HOBBIt aBTOMOGHIL MY CYNPyT(a) caenaloT Hac CYACTIUBEIMM.

MHorue crpecc-GaKTophl HaueaeHs! Ha rofamsLHOE YyBCTBO
GecrnoMolIHOCTM. XOTs B HauieM Gofee LIHBUIN30BaHHOM Oy-
YLIEM XECTOKOCTb OYIET CHAALHEE OTpaHyyeHa, Bcerna HaiayT-
cA Te, KTO HE CTAHET MOAYMHATLCA orpaHuueHuaM. Ecnu 6yner
HEJIOCTYIMHO OPYXMeE, FOPOACKOH 3a0HAKa BG3LMET B pYKY [AJIKY.

* MIMeTcA B RrlYy 3HAMeHHUThIE KHUIW B. TakMaH «ABIycTOBCKHME NYMIKH»

" «Jfanexkoe 3epkanos. Iepeas noceaulena Espone nakanyne u B Hayane Tlep-
noii MMPOBOH BoVHM, BTOpas — EBpone X1V Beka. — flpumey. peo.

‘.
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U kax 661 HU pa3BUBANIMCH CPEACTBA MACCOBOH HHGMOPMALIUY,
OHU No-TipeXHeMy GYIYT pacCKa3biBaTh 0 CTpe/ibbe B coceiHeM
ropoje, FreHOUNAE Ha COCEAHEM KOHTHHEHTe, 00 yMUpaIommnX
IETAX U HCYEIAIOHINX 3KOCHCTEMAX.

EcTb euie oiHa ype3BpivaitHO BaXHASt NPHYMHA /1 BEPOAT-
HOTO pocTa acnpeccuu. Koraa Mbl CMOTPUM 1O TEJEBU30PY pe-
MTOPTaXH 00 ITHUYECKHUX YUCTXAX, 0 BoitHE B KOJUIEKE, O TPA3-
HBIX JENMUIKAX YAEHOB CEMbH MPE3IUACHTA, HAIUU ZETU CHUAAT
psAoM ¢ Hamu. He oTcrona Jiv pacTyiiee KOJTM4ECTBO aenpeccuii
cpeny NOAPOCTKOB U MOJIOJILIX Nioaei? Belb CHIbHBIE NEPEXH-
BaHMS B ICTCTBE 3aMETHO NOBHILLAIOT PUCK PA3BUTHSA AeTpecCui
B NMOAPOCTKOBOM BO3pacTe H B nocienylowtue roas, B geTctbe
YENOBEK Y3HAET O BO3MOXHOCTAX KOHTPONA HaJ BHELIHUMH CH-
TYAUHAMYU ¥ BO3MOXHbBIX UCTOMHNKAX NOLAECPXKH. A Mb] YUUM
IETEH C CAMOFO PaHHErO BO3PAacTa, YTO MHUD fIOROH BoAy ¥ ne-
Ya/iM ¥ 4TO B NONABISIOWIEM DONBUIMHCTBE C/lyYaeB HHYEro 1o-
IenaTh ¢ ITUM Henbas. Hyu ognH pebeHOK He B COCTOSSHUM 3¢d-
(PeKTHBHO OMPaHHYHTb B CBOEM CO3HAHHMH 3TY YAPYYaloLlyio
MHopMalmIo, KaK BIpOCasIid. B pesynbrate y pebeHka pasBu-
BaeTcsi 000CTpeHHas TATa K MaTepHaibHOMY OAaronoay4HIo Kak
K 3aLHTE OT GPEBPATHOCTEN OXPYXAoUieH cpeabl. D1a TECHAEH-
LM TOXE NPHHsATa MacluTabbl anuaemMuu. [lpyras BO3MOXHan
peakuus, Gonee pacnpocTpaHeHHAs CPEAH TeX, KTO CKIOHEH K
COCTPaJaHUIO Y Pa3sMbILLICHUAM, — 3TO CHUXEHHe 60JieBOro
nopora. CeMeHa OTYasiHHSA Y CACAYIOUIUX IIOKONECHH I yXKe noce-
AIHbBI.

A KaK HacyeT ieKapcTs — 3(hheKTUBHBIX NpenapaTos, Ko-
TOpbIC CAENAKT HAC CYACTAMBEE M criacyT ot 6oan? [locTynHee
CETOfHA aHTHENpPECCaHThl, B 061L1eM, HE CAULLIKOM deKTHB-
Hbl. MHOTHE NalieHThI BRIHYXAEHE! 0TKa3biBAaTLCS OT HX [TPHEMa
BCJIEACTBHE HenepeHOCUMblx MoboyuHbIx addexros. Apyrue ro-
AAMH 3KCNEPUMERTHPYIOT C pa3HBIMHM 1EKapCTBaMHU, B HaleXae
JOOUTBCA XOTh KaKOTO-TO 06jeryeHns. MHOMMM 3TO TakK M He
yaaercs, i OHH YMHUPAIOT OT NiepeAO3UPOBKH.

Ho nouemy He npeanonoXxuTh, YTO B KOHilE KOHLIOB Byner
1300peTero apMaleBTHYECKOE OPYaHe, KOTOpoE OGEauT e~
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npecchio? Boloch, Ha 3TO He CTONT paccunThiBath. [lepen Tem
KaK 3aCcecThb 3a 3TOT OUEpK, 1 MONPoGoBaN HafTH BUllE-TIpeIn-
neHTa papMaLeBTHYECKONR KOMIIAHUH, KOTOPHI# Obi cka3an: «[le-
npeccun? Yepes apaauats et Bu 0 HeH 3abGyzeres. Ho naxe
3as/U1ble ONTHMHUCTHl HE PELIWAMCH CREAATh NMOAOOHLIH Npo-
THO3. :
W 3T0 HeynnBUTENbHO. MEAWLIMHCKRRI NPOTPECC MOXET HA-
TH Pa3HBIMH NYTAMYU — OCyitaTh 6ONI0TA, VIHUYTOXKAA KOMa-
POB — Pa3HOCYHKOB MaJIipHK, AeNaTh IPMBMBKY, Cliacast ropoaa
M cefia OT OCTIbl, OTCEKATh H O6JTy4aTh 3NOKa4YECTBEHHEIE KITETKH,
u3bapnas wenoBeyecTso oT paka. Ho B 6opube ¢ aenpeccueit
TaKHe NMOAX0bl He N'OJATCA — NaHalleH OT NPEBPAaTHOCTEHR Cyb-
6n1 He cyuiecTByeT. Ecau 4ecTHO, TO yHeHble, KIWHWLIHCTH H
MCHXOJOTH-3BOJIIOLIMOHUCTRI, H3yYalollive npobieMy aenpec-
CHM, JOMXHBI CNPalliHBaThL HE NMoUYeMY 3TO 3a60seBaHe UMeeT
TAKO€ PACTIPOCTPAHEHHUE, 2 KaK MHE H BaM YAaeTcs ero u3be-
raTtb.



Crusex Crporay*

u
«<MAAEHbBKOE OTKPbITUE» ®EPMU
U BYAYLLLEE TEOPHUU XAOCA
N CAOXHOCTU

2 lekaops 1942 roga, nposoas CEXpPeTHDIC IKCNEPUMEHTHI Ha
rowanke Yukarckoro yHusepcutera, Iupuko Gepmu Briep-
8bIC B MUPE OCYILECTBIA UENHYIO AACPHYIO peaKLHIO, YTO CTa-
JIO pelIaloUHM ILAroM Ha NYTH K CO3JaRHI0 aToMHON 60Mbbl,
bustaroxapsi yroMy HMA (pU3KHKa CTATO U3BECTHO LINPOKOi ny6-
auxe. Ho B y3xoM Kpyry, CPean YHeHbiX, OH CNaBHJICS APYTHM,
a HMEMHO YAUBUTENbHOM 3pyamuuveii, Oepmu 65U BHAAIOUIMM-
CAl TEOPETHKOM H IKCNEPUMEHTATOPOM, BOT Kak ero onuchLBa
ko6 BpoHOBCKH: «ITO caMbiil YMHDII YeloBeK U3 BCEX, KOTO
1 KOrlla-IM60 BUAEA — HY, MOXET, 33 OTHUM HcxnoueHuem. On
66Ut HeBbICOKOTo pocTa. CocpelOTOYCHHBI, aBTOPUTETHBIN,
MPOHMHATENLHBIA, O4CHb CTIOPTUBHBIIA. OH BCerna UMe YeTKo

* Cmusen Crporayt — npogeccop LlenTpa npuknazHort MaTeMaTHKH PK
KophenbckoM yHnsepeuTeTe. 3aHHMaETCR HCCASIOBAHHAMH CHA M UMPKATHBIX
PUTMOB, CIHPANBHBIX BOMH, CIAPSHHKLIX NEREPATOPOB, CHHXPOHHOTO MEPUAHNA
CBETAAYKOB, Nepexona xoledcona U cerell «ManeHbKoro Mupar. CoTpyaHu-
YaeT ¢ TAKHMM CPENCTBaMH MaccoBoil HHGOpMatMK, Kak sHeilueps, «Caiikcs,
«CaiteHTndmk amepuxans, «<Hpo-Mopk Tatimcs, «Hblo-fopkeps, Bu-6u-cH 1
«CH-GH-3C HBIOCH. ABTOP NONYAAPHOTO YuebHMKa «HennHelHan ZUHAMKKa H
X20C! PNMERUTENLHO K DHU3UKE, GHONOTHH, XHMHH # uHxereprmnes. CKopo

BbIHAET €10 KHUMA «CHHXPOHHIAUUAS, OPHCHTHPOBAKHHAR HA HIHPOKME Xpyr
YHTaTENCH.
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MOCTaRIECHHYIO UE/ib, KOTOPYIO NIPERCTaBiIAN cebe O4eHb KORK-
PETHO».

Hesagonro nepen cMepThio, B 1954 rony, @epmu 3abapisn-
CA TeM, YTO GH3HKHK Ha3bIBAIOT UCKYCCTBEHHOM 3anayeit. Flpe-
KPacHMIA B CBOCH npocToTe BONPOC He NPEACTaBNA] HUKaKOH
npakTuyecKoi ueHHoctTH. g Pepmu peltetune 6ui10 UL
cnocoboM H3YYHTh Hekylo dpyHIaMeHTalibHYIo npobnemy. U
BOT npeacTaBuwicA waHc. Byayuu B Jloc-Anmamoce, ®epmu yBu-
Aen Hopetit cynepkomrbiotrep « MAHUAK». OH He MOF YyCTOATD
nepen cobnazvoMm v monpocvn Jxona INacta u CraHucnasa
VnaMa CHIMHTHPOBATL Ha MatlMHe BUGpauuio rubxoit ueny u3
TPUALATH ABYX YacTHU. Best cHcteMa nosxHa 6bi1a npeacrab-
JIATH CO00# Maeanu3npoBaHHYIO OJHOMEPHYIO aTOMHYIO pe-
WETKY, YAEPXHBAEMYIO XUHMNUECKUMU cBa3amu. Tlpu cnabolix
BHOpaLMAX XMMHYECKHE CBA3H ABHIAIOTCS JIMHEHHO: ECIH UX
pacTsHyTb, OHW Bo3BpalnaTes obpatHo, Ha atom nonyiieHuu
CTPOMNACh B TpaIMUKOHHaA du3uka Tepabix Ten. Ho ®ep-
MH 3Haj, 4TO peajlbHble CBA3IH He OYAYT ABHTATLCR NHHEHHO
NPH NOCTATOMHO cUNbHO BHOpauuK. Ero nurepecosano, yro
TOrAa npon3oitger. Maremarnueckue Moaes ¥ TOTO BpEMEHH He
NO3BOJISUIM OTBETUTh Ha TOT BOMPOC, HUKTO HEe MOT PelIuTh
YPaBHEHMS i HEAWHEHHBIX CUCTEM M3 TAKOro KOJIMYECTBa
YyacTuu.

Koneyno, 310 66110 T0O, UT0 HYyXHO. MDepMu B3gsics 3a ITY
npoGieMy, NOTOMY 4TO €€ HEBO3MOXHO 6biJ10 peLUMTh TPAAKLIN-
OHHBLIMU MeToAaMH. Teneps, C NOMOLLbIO HOBOTO KOMIBIOTEPR,
OH C KOJLIeraMH1 MOT MPOJINTE CBET Ha HeSIMHEHHbIC CHCTEMBI —
cambtit TeMHBII! BONPOC KitacCHYeCKO du3nku. PesynsraThl
OKa3aJMCh HIOKUPYIOIHME. YueHBbIC MTolaraiu, YTo Ipu BO3My-
H{eHUH CHCTEMB] HENIYHEHHBIE ABHXKEHNSA NIDUBEYT K TOMY, UTO
BCE YaCTHLbI HAYHYT ABHIaThCSt CAyHalHbIM 06pa3oM ONNHAKO-
BO BO BCEX HaMpanjieHUX. Takoe paBHOMEPHOE pacnpelciieHHe
3HEPIUY NPEACKa3biBaeTCA TepMoaAHHaMHKoi. Ho koMneloTep
noxasan cosceM apyroe. Ilo NpowieCTBUKU OUCHDL JANTEALHOFO
BPEMCHM YACTHLIH BEPHYJIHUCH TTOYTH TOYHO B HCXOAHOE COCTO-
anve. CTano OY4eBUAHO, YTO HEJTMHERHDBIE CUCTEMBI MOTYT NpU-
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BOAMTH K TOPAAKY. HeIMHeRkHOCTS POXAZET Xa0C, HO 3aTEM CaMa
€ro U YCTPAHAET.

®epMy NpULIER B BOCTOPr OT HEOXHIAHHOTO (heHOMEHa,
«MAJIEHBKOTO OTKPLITHA», KAK OH C HEXHOCTbIO TOBOPHA. K
COXaneHuio, BeinKuiM (hU3MK HEe yecnen onyBaAnKOoBaTh NOJYYeH-
Hbie pelynsrathl. [lacta 1 ¥nam, uto6nl He ripHcBaKBaTh cebe
YECTh «MANEHLKOTO OTKPLITUSA» , MOTHXOHBKY BIJHIOMHA M AaHHble
B OTYET M JHMLUb CNYCTA ACCATH JIET NOMECTHIH UX B COOpPHHKeE
pabot Oepmu.

B nauane 1950-x ronos npobnema ®@epmu — Iacra — Yna-
Ma JoMXHa Obina BurasaeTb ocobeHHo crpaHHoil. Toraa $pusm-
K2 B OCHOBHOM 3aHHWManach lpobneMaMy KBAaHTOBOW 3/1€KTPO-
JrHaMUKH. HUKTO U He AyMan o Takoil ycrapeBlueif BEUIn, Kak
KJaccuyeckas MexaHHKa. PaiBe ee He MOAHOCTHIO H3YYHIH 3a
TpH coTHH neT? Tonbko DepMu NoHsAN, YTO BCE KaK pa3 HaobopoT,
4TO KJIaCCHYECKast MEXaHHUKa e/lBa M3YYeHa, @ HENTHHEAHbIE CHC-
TeMbi BOOOILIE He 3aTPOHYTbI. OrisAbIBAACH Ha3a L, MOXHO CKa-
3aTh, YTo PepMH NOMal B TOUKY M € BLIBOPOM NpoGieMsl U C
UCTIO/Ib30BAHHEM KOMNBIOTEPA.

B neproit nonoBHHe ABAANATOTO Beka GbUIM CO3AAHBI YAU~
BUTEIbHbIE NPUGOPHI, MO3BOAAIOLINE HIYUATH HETUHEHHBIE CHC-
TEMBI: BAKYyMHas Tpy6a, 6naroapsa KOTopo# nosiBUIUCh PAHO-
NMPUEMHUKH U TENEBU3OPLI, CUCTEMA (Ha30OBOI CHHXPOHKU3IALINH,
[103B0AMBLLAR CO34aTb pafap, H KOMMYHHUKATOp, asep, O4eHb
IPUFOAMBIUUIACA JUISE TOUHOW ONITUKH K XHPYpPrUM rnasza. Hz306-
PETEHHA OCHOBBIBAJIMCH HA CAMONIOAIEPXKHBAIOWIUXCS HEAUHEH -
HbIX KONe6aHUsX, 3 UMEHHO Ha TEHACHLUH CHHXPOHU3UPOBATh-
CAl ApYr ¢ IPYrOM UAH C BXOXAWUM CHIHanom. B HOBBIX TEX-
HOMOMMAX UCNONB30BATMCH OT CHJIb! 1BA FEHEPATOpa, TaK XakK
MAaTEMaTHKa TOTO BPEMERH HE MOTJIa NPeACKa3aTh KOJUICKTHBHOS
nosejgeHue 0ONbLILOTO KOKYECTRA TAKUX CAMHNLL.

EnuHCcTBeHHOM AMCUMIIIMHON, KoTopas Obina cnocobHa pa-
60TaTb C OrpOMHOIT MAacCOM BIaUMONEHCTBYIOILMX HACTHL, AB-
JsU1ach cTaTucTHdeckas puanka — pasaen PU3IMKH, B 3a1ady
KOTOPOro K3HAYaIbHO BXOAWIO OMNMUCAHHUE MOBEACHUA ras3os,
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COCTOAUINX U3 MIWUINAPIOB Mafekya. DepMu xopoiwo pa3bu-
pancsl B CTATUCTHYECKOH PUIUKE U 3HAN, YTO OHA MPEKPACHO
OMHUCHIBAET CHCTEMB! B COCTOAHHMA TEPMOHHAMHYECKOrO pPaB-
HoBecHs. K coxaleHuio, IpM HapylieHHU paBHOBECHA Tpebo-
BaNHCh COBEpILIEHHO ApYrHe noaxonbi. U 310 oueHs HarnoMuHa-
110 pe3ynsTaThi 3KcnepuMenTta MPepMu — Iacta — Ynama: crc-
TEMa He BO3BpAIIANACH B COCTOAHUE PABHOBECHS OXMIREMbIM
obpazom. O6brYnas craTncTHYeckan GH3NKA 3A€Ch Obisla HETIPU-
MEHHMMA.

CraycTst NATRAECKT NeT nocie IKkecnepumeHTa Pepmu nytu
HEJIMHEAHOU TMHAMHUKH U C‘raTnc‘rnqccxoﬁ $U3NKH nepecek-
nuch. Ousnk Murtuest @eitrenbaym, MCMoNbL30BAB peHOPMatH -
3a1MOHHYIO rpyniy (METOA CTATHCTUYECKOH (DU3UKU, MOAYUNB-
wiuit HoGenteBeKyto npemMuio), MoKasas, YTo nepexo oT Nopsaka
K Xa0cy MOAYUHAETCA ONpeae/ICHHbIM YHUBEPCANbHBIM 3aKOHAM,
Ero uccnenobanus 66U MOATBEPXKICHH B TAKMX Pa3HbIX CHC-
TEMaX, KakK KJETKH CepleyHO MBILILLI, XHMHUYECKHE PeakLiHn
1 nonynpoBoAHHKH. Buonor-reopetuk Apryp Yurdpu nokasan,
YTO CHHXPOHU3ALUMS OFPOMHOM CETH OHONOrMUECKHX IeHepaTo-
pPOB OYeHb HanmoMHHaeT (pa3oBblie NMepexolibl, Bpoxe GbicTporo
3aMep3aHUs BOALI [TPH TEMNEpaType HUXE KpUTHYECKOH. [Ipyrie
MI0A0TBOPHbBIE MOJAETH CIOXHBIX CHCTEM — MOJE/b FeHeTHYec-
Kux cereit Crioapra KaybMaHa, caMoopraHUM3ylolMecs Kyun
necka lMepa baka, HCKycCTBEHHbIe HepoHHbIE ceTH JXkoHa
Xonédunaa — Toxe 0653aHbI CROUM MOABICHHEM CIUAHUIO CTa-
TACTHYECKOH DHUINKH U HENUHEHHOW RINHAMHUKH.

Heauneiinas iuHaMuka pa3ssuBanach, MOIYUHAACH HECKO/Mb-
KMM OpratiM3ylomdsM npuHupunaM. CaMslil BAXHDBIR M3 HHX 3BY-
YUT TaK: HEOOJBILIME CHCTEMBI BCETNA Mpolule, YeM Gonbluue.
CHayaJia yueHnie pa3o0pansich ¢ HeMHeHHON CHCTEMOH, BKITIO-
valouieii xee nepemerHbie. [1puMepoM Moao6HON CUCTEMBI CRY-
XUT Kayalowurica MaaTHHX, COCTOSHHE KOTOPOTO TNMOJHOCTLIO
OIMUCHIBAETCH €10 NMOJIOXEHHEM H CKOPOCTbIO B AaHHBI MOMENT.
TIpu HannunH ITHX ABYX NAPaMeTPOB 1ETKO ONPeleIMTDb pactio-
NOXEHHE MasiTHHKa B 11060 MOMEHT BpEMEHU.
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C TpeMa nepeMEeHHBIMH OKa3al0Ch CNIPABHUTHCA CAOXHEE.
Reno 8 TOM, YTO TaKMe CUCTEMBI MOIYT OLITL XaOTHYHLI. Xaoc
03HAYAET, YTO CHCTEMa NONYUHSIETCA onpeAeiceHHbIM NpaBHiIaM
H TEM He MEHee BelleT ceba HenpeackasyeMsiM obpasom. MNpu-
Mep — Kosichahmng nonynsurdil B IKOCHCTEMaX MM KanaHbe
BOAK M3 KpaHa. braroaaps pabotaM Sasapaa JlopeHua v apyrux
TEOPETHKOB Xaoca, BHNIJIHEHHBIX ¢ 1960 no 1985 rox, nosene-
HHE «CTPAHHBIX» CHCTEM BbUTO OXapaKTepH30BaHO H 0OBLACHEHO.
Bckope nipMHUAT Xaoca Hayan MCTIONb30BAThCA B IPaKTHYECKHX
uensx, B YACTHOCTH And WndpoBaHnd MHDOPMAUKMNP 1 CO3TAHNS
MY3hIKAJIbHbIX KOMIIO3ULIHH.

Ceroana HeMHeHHas AMHaMHKa pacipocTpaHMiach Ha ce-
TH M3 OFPOMHOTrO KOJIMMECTBa B3aMMOACHCTBYIOIMX €AMHHL.
[Tpu 3TOM COXpaHseT aKkTyanbHocTs npodbnema Pepmu — Ilac-
Ta — YNnaMa ¢ GoAbUIMM KOJIKYECTBOM CriapeHHbIX FEHEPaTOPOB.
Cpelu TaKKX CapeHHbIX CHCTEM CYWECTBYIOT NPUHLMIIB Op-
TalU3aLUKNKH, KOTOPbIE NIO3BOASAIOT CHOPMYANPOBATHL Dollee pas-
pelMbie 3aiaYd. OaHKY NPUMHLUMABLI KACAIOTCS COCTOSIHUSE OT-
NEJIbHBIX KOMIIOHEHTOB CHCTEMBI (KOJIEKTHBHOE NOBEAEHHE
KONEONIOUXCA YacCTHL Npotlle NPEAcKas3aTh, YEM NOBEJeHUE
Xa0THYECKH ABUXYLIHXCA, HACHTHYHbIE YACTHLIBI aHANIH3UPO-
BaTh NPOLLE, YeM pasHbie), APYrue — crnocoba CpsA3n Yacrull
(CETH C peryasipHOit wiau cnyvaiiHo# cTpykTypo# npoiie, yem
cety ¢ Goee CAOXHBIMH CBA3AMH). COBOKYMHOCTD 3THX 3BpUC-
TUYECKUX NPABUS NOLTATKMBAET K U3YYCHUIO DONBLIKX CUCTEM
HIEHTHYHBIX KOJIEORIOMHUXCH YACTHL, 0Opa3yIoiMX onpeneieH-
HYIO PELIETKY MK HHYIO NPOCTyio CTpyKTypy. Cpeln cameix
«TOPAMUX» TEM — CUHXPOHKR3ALMUS MHOTOUHCAEHHBIX CTIAPERHbIX
KBAaHTOBLIX YCHAUTENEH, HEHPOHOB WM CBEPXNTPOBOAALIUX YC-
TPOMCTB, UIBECTHLIX KaK «fepexon JIxosedcona». Hexoroprie
HUCCNIEAOBATENW BMECTO H3YHEHHSA OTIENbHbIX PELIETOK pacCMar-
pHBatoT GopMHUPOBaHHE CTPYKTYD, HIIU NAaTTEPHOB, B HENPEPbIB-
HBIX CpeliaX, TAKMX KaK XWAKOCTH, XAMHUYECKNE peakKuuH, a
TaKXe HepBHast ¥ ceplieyHas TkaHn. KapanoBonpoc, noxanyit,
caMbiit KapauHanbHbiii. EcTh NpeanosoxeHue, 470 AMHaAMUKA
CINPAnsHBLIX BONH BAMSET HA paboTy XeNy10UKOB.
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BauskuM nopobueM GONBLIMX HEIMHEHHLIX CUCTEM ABJA-
IOTCA «CIOXHBIE AXANTHBHBIE CHCTEMBI», KAK UX Ha3WBAIOT HC-
cnenosarenvn B HHcTutyre Canta-®e. 310 BOOOpaxXaeMbie MDD
MHUUTHOHOB KOHKYPUPYIOLIHX OPraHH3MOB (HanpuMep, XHMHYe-
CKHX BEL{ECTB, KOMIIaHH i1 WM TOPrOBLER), KAXKAMH M3 KOTOPhIX
npucnocatiNBacTCA K OKPYXAIOIUUM YCIIOBUSM M, COOTBETCT-
BEHHO, H3MEHSET YCNOBUSA LIS BCEX OCTabHBX, KOMIIBIOTEpHDbIE
MOJE/H PAa3HBIX CHTYalUM UMEIOT, KOHEYHO, CMEKYASTUBHLIN
XapakTep, HO OHH MO3BOJISHIOT OLIEHHTH 3HAYEHHE ECTECTBEHHO-
ro orbopa U 06BACHUTD, HANpUMEP, THOKOCTb 3KOCHCTEM, XH-
MUAYECKHE OCHOBK XH3HH, 60phby (PHpPM Ha PBIHKE TOBapoB H
YCAYT, a TakKXKe B3aneTs ¥ 06Baksl GoHA0BOK GUPXH.

Bo MHOrMX CMbBICTaX UCCenoBaHus yyeHbiX H3 Canta-(Pe
SIRNSIOTCHA BHYKAMK HccenoBaHnit Qepmu — Macta — Ynama.
O6paTuTe BHUMaHKe, HACKOJbKO CXOAHO OTHOLIEHHE K KOM-
TILIOTEPY: OH HE KaALKYASATOP, a HHCTPYMEHT rfo3Hauns. Y pe-
3yNLTAT OAMHAKOBBI: yAWBIIEHHE. A KaK Bam xapakTep Moaenei?
OnHomepHas enb YyacTru Pepmi 6bUIa CHIIBHBIM YIIPOWICHHEM
pPeanbHLIX KPHCTAUTHYECKHX PEWIETOK — M CETOAIHSUIHKE KOM-
NBIOTEPHRIE MOAEAN CIOXHBIX ANAITTUBHEIX CHCTEM Wb OTAA-
JNEeHHO HaTIOMHHAIOT PEANTBHBIE 3KOCHCTEMBE U PEANbHbIH PHIHOK.
B HauiM JHY TaKas CTpaTErHA ONPaBALIBACTCH, HO B CIEAYIOLIHE
HECKOJILKO ACCATHNETHH ee MpUAETCA MEHATL. [1apHaa 3ana-
4a — HaiiTu cnoco6m aenatb Gonee pca.nbuuc moneny 6e3 no-
TePH HHPOPMATUBHOCTH.

Crayana HyXHo OyZeT OITHCATh CBA3H CIIOXHbIX ceTei. BMec-
TO NOCTPOCHMS MACANBLHOM cnyuafiHOi Wik peryaapHoi Tono-
MOFHY, KaK ITO NSNAETCH B CYUIECTBYIOLMX MOLEANAX, HYXHO
NIOHKTH CTPYKTYPY peanbHbiX ceTeil. MHaue He noHaTs paboty
rOJIOBHONO MO3(2 WJIH MPHYKHY 3N0KAYSCTBEHHOTO fiepepoxie-
HHA KJeToK. B nocneanue TpH roaa Mbl NPHCTYNMWIA K NOApo6-
HOMY M3YYEHHIO Pa3HBIX CETEH: MMHILEBBIX LieneH, HEPBHOM cHc-~
TEMBI, ANEKTPHYCCKHX cxeM, UHTepHeTa 1 T.4. OKa3anoch, 4To
MEXOY HUIMHM eCTh Koe-YTo obliiee.

Bce oHH JeMOHCTPHPYIOT PEHOMEH «MANCHBKOIO MHpPa».
JQpyruMu cjioBaMH, NOYTH BCE NAapH Y3N0B CBA3aHL AOBONLHO
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KOPOTXMMH LenaMu. bonee Toro, KonduecTBo CBI3EH Ha Kax-
AbI y3eNi pacnpeReaseTcs o SKCnoHeHTe, o6pasya Gonbiuui
«XBOCT» KPHBOH, 4eM Y Tpad¥ka HOPMAILHOTO pacfipeicNICHKA.
DTO0 IHAUNT, YTO CYLLIECTBYET KaK yiiMa y30B, cllabo CBA3AHHBIX,
TaK H 3HAYHTENbHOE XOJIHYECTBO TMIaHTCKHX siaep («Iyrn» B
Hureper unu ATP B uensix Guoxumuueckux peaxuuii). Ilo
HAce, TOTIONOTHYECKHE YEPTh! ROJMKHK OKa3blBaTh RIHAHHUE Ha
KOJUIEKTHBHYIO IMHAMMKY — YCTORYHBOCTD K CJTyJaitHbIM O1IHO-
KaM WY YMbILIIEHHbIM aTaKaM, CIOCOGHOCTD K pacnpocTpane-
HHI0 HHPEKLHK WK IOSACPKAHUIO I106aNbHBLIX BRIUMCIIEHHRA,
OnHako cerofHa Mel HE UMEeM NOHATHS, KaK COOTHECTH TOMNO-
JIOTHIO CETH C ee oDleH AMHAMUKOM.

Ha camoM nesne BHE (PM3MKU y HAac OYEHDb MaJIO XOPOLUHX
MogeJieit AMHaMUKU. XOT9 B OHONOIHH, COLLMONOTHH H SKOHO-
MUKE CETH O4eHb PaCHPOCTPAHEHK!, Mbl MaJIO YTO 3HaEM O Npa-
BMJIaX YTipaBieHUS B3aUMOAEHCTBUAMMU MEXAY FeHaMM, JTIOABMH
WM KoMNaHWaAMH. U 3TO elle ONUH BOMpoOC, KOTOPbIH HYXHO
BLIACHHUTb B GnMXai e naToaecaTaeT. Haium MonesTR CIOXHBIX
CHCTEM HHUKOrAa He NOHAYT Aalblle KapMKXaTyp, €ClH Mbl He
HadineM cnocob onpeaensTb AMHaAMMKY HQ OCHOBaHHH HMEID-
wiekcsa HHGPOpMaLIHK.

Kraceunyeckast UnAOCTpaUmns 37010 — peKOHCTPYKIMA HEH~
POHHOI AVHAMMKN Ha OCHOBAKMK 3NEKTPOPHIHONOTHUECKNX
U3MepeHMUil, NPOBeiCHHBIX HA AKCOHE KallbMapa, cllelaHHasd B
1952 rosty. Anad XomxknH U 3Hapio XaKchH H3IMEHWIH Pa3HOCTH
NOTEHLIHANOB Ha MeEMOpaHe HepBHOW KIETKH U (PHKCHPOBAIH
€¢ Ha HYXXHOM ypoBHe. 3Mepsaa npocaynBaHHe HOHOB HaTPHS,
KaNHs ¥ APYTHX XHMHYECKUX 3/IEMEHTOB YEpe3 MEMOpaHy M H3y-
4ast 3aBUCHMOCTD 3TOTO NPOLIECCa OT HAMPAXKEHHA, YIEHBIE TOY-
HO OITHUCa/IK HEAWHEHHYIO AMHAMUKY OTAESIbHOTO HERPOHA.

[lIpobnema B TOM, uTO MeTox XOAXKHHa 1 XaKCAW He Noa-
XOBMUT 4181 Bcex cnyyaes. [Topoi HeBO3IMOXHO 3adhmKCUpOBATE
KaKylo-TO NIEpEMEHHYIO Ha XellaeMoM ypoBHe. [ing npumepa
PACCMOTPHM TEHETHYECKHE CETH, KOHTPOIHpYloiHe paboTy
KineTkH. C nosisnesuem J1HK-4yunoB Mbl nonyunau BO3MOX-
HOCTb OBHOBPEMEHHO U3MEPSATH aKTHBHOCT THICAY Pa3HbIX re-
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HOB BO BPEMEHM, HO Mbl BCE €1lle HE 3HAEM, KAKHE TeHbI C KAKH~
MH B3aUMOAEHCTBYIOT M KK OHM RIHAIOT H2 aKTHBHOCTb JPYT
ApYTa B KOJAUYECTBEHHOM BbIpaXeHuH. Bea ata HHdopManua
Kak-To oTpaxaetcs B 2aHHpix JJHK-qyuna, Ho Mbl He B cocTosi-
HHH pacuindposars Kold. Ecnu yaactcs paspabortaTh cnoco6
ONpERESATh JMHAMMKY HA OCHOBAHUH MHOXECTBEHHBIX H3MeE-
PEHHHRA, TO npousohiner NepeBoPoT He TOALKO B 6HONOrMH, HO U
B COUMOJIOTHH Y B SKOHOMHKE,

HpoGaema onucanua cBs3eii ropaigo npouue npodieMs! on-
peaesieHHs AMHaMuku. Ho naxe ecnu Mbl pasgenaemMca ¢ oben-
MM, epeli HAMH BCTaHET HOBast. ITo HeuaGexHO, €CIIM MBI TIpH-
MeMCA H3ydaTh HeTHHeHHbIC CHCTEMBI C MMJINHOHAMH B3aMMO-
JOCHCTBYIOIIMX NepeMeHHBIX. [psinyas npobieMa 3apoauiacs
euie B paGotax Pepmu — [lacra — Ynama. Moka Mbi ee urHopy-
pyeM, HO OXHAXAbl CTONKHEMCA ¢ Helt IMUOM K sy,

CnOXHOCTD B TOM, YTO Halll MO3I criocobey BU3yanu3upo-
BaTb TOJNBLKO TPH H3MepeHHA. TakuM OH cTan B nmpouecce 3BO-
mouun. He ucknioueHo, 4TO C MOMOLLBIO KOMITbIOTEpa H TPEHH-
POBOK Mbl PaCIIHPUM HaUIH BOIMOXHOCTH, HO BECbMa COMHH-
TeNBHO, YTO KOTA3-HUOYRb OHH CTaRYT OecrpeaeibHbLIMU.

C 1ex nop kak Anpu ITyaHkape 06HapyXu1 xaoc B rpaBuTa-
LHOHHbIX B3aAUMOAEUCTBHAX TPEX T/, TEOMETPHA Obijia HAlIUM
NYYIUUM TIOMOLIHUKOM B HENHHeHHOR nuHaMuke. [Tyankape
nokasan, yto 6e3 anrebpanyeckux GopMylr MOXHO OGOHTHCH.
Ecnu Bce mpaBwiIbHO W306pa3suTb, Mbl CYMeeM Y3HaTh MHOTO
BaXHbBIX CBOMCTB HeiMHEHHBIX cucTeM. Meron Tlyankape noa-
pasyMeBacT 3alaHHe OCH JUTA KaXa0H [epeMeHHOR COCTOSTHUSA.
Ecnu nepeMeHHBIX ABE WIH TPH, TO BU3YATH3HPOBAThL AMHAMH-
Ky jierko. Ho ¢ ceroansiiHeit noTpe6HOCTHIO YYHTHIBATD MU~
JIMOHb! NIEPEMEHHbLIX MbI YITHPaeMCA B CTeHY. [eoMeTpHueCKUH
MOAXO/ COXPAHSIeT CBOIO LIEHHOCTD, OH NO3BOJIAET HCIOJIB30BAThH
abCcTpaKTHBIE PACCYXIEHHUSA, HO 6e3 NPAMO# BU3YaIH3alAH 110-
HATL AMHAMUKY HENb39.

TeopetukaM HHKAK He yaaeTcs 06bACHUTH TYpOYACHTHOCTb.
XoTHl ypaBHEHHE M3BECTHO YXC Gonee BEKa, YYCHbIC He MOTYT
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NOHATD, KaK €ro pelieHHs paboTaloT B NpOCTPaHCTBE COCTORHNIA
TlyaHkape. Yckonb3aioT aTTPAKTOPbl — CYHIHOCTh ANHTENIbHOM
IHHAMHKH, ¥ BCE MOTOMY, YTO MPOCTPAaHCTBO COCTOSTHUI HMeeT
6CCKOREYHO MHOTO H3MEPEHHIA,

Koe-KTo Bo3pa3uT MHe, 4To ¢ 3T0H npobiemMoil 1aBHO cnipa-
BHJIMCb, 16CKaTh, COMIaCHO CTATHCTHYECKOM (hbH3MKe ra30B HitH
MarHHUTOB NPOCTPAHCTBO COCTOAHUH HMEET KOJHYECTBO H3Me-
peHu, paBHOE YUCY ABOraapo (RBaLATUTPEX3HAYHOE YHCIO),
TEM HE MEHEE CREUMANUCT XOPOIO NOHUMAET 3TH CUCTEMBL,
CornaceH, rT0HHMaeT, HO TOJLKO B TOM CJIyyae, KOra OHY Ha-
XOASITCH B COCTOTHHHY TEPMOIMHAMMYECKOT0 pasHorecus. Torna
NPeACKa3aTh XapaKTep UX NOBEACHUSA B TEYEHHE ROJIrOro BpeMe-
HHK HE COCTABNAET TpYAa. A Xe roBopio 0 CTATHCTUYECKOM TTOBE-
J€HMH B TeYEHHE ATUTEILHONO BPEMEHY COXHBIX CHCTEM, OHH
IAJIEKH OT paBHOBECHA. A TaK KaK TEOPETMKH I10Ka HE MOryT
ONPEREAUTH ATTPAKTOPBE, NOJ0XEHHE CTAHOBHTCA NPOCTO YAPY-
YAIOUIUM.

Eme copox net Hazan Puuapn Peinman ckasan: «Bbyayiuas
3pa NpobyXAeHHR YEIOBERECKOr0 HWHTEMIEKTA BNOJIHE MOXET
NPUBECTH K NOHHMAHWIO KAYeCTBEHHOTO COAePXaHUS YpaBHeE-
Hnit. Cerontsa Mul 3Toro He MOXeM. CeroziHg Mel He BUIHM, YTO
YPaBHEHUE TEYEHUs BOA! BKITIOUACT TAKMeE BEUIM, KaK CTPYKTY-
pb! TYpOyJeHTHOCTH, CeroiHs Mbl HE 3HAEM, CONEPXUT X YPaB-
nenue Lpénunrepa narymek, KOMno3uTopoB WK MOpaib. Ml
HE MOXEM CKa3aTh, ECTb 1K HEOOXOAMMOCTh B YeM~-TO GosblueM,
a uMeHHo B bore. M Mbl Bce MOXEM UMETh HA ITOT CHeT COO-
CTBEHHOE MHECHHE»,

Ecnnt MbI XOTHUM AOCTHTHYTb 3DB! IPOOYXAESHWA pa3yMa, HaM
HeoOXoAUMO 6exXaTp OT IeMOHA pasMepHocTH. Haneioch, B 2TOM
TIOMOTYT KOMbioTepbi. Koraa-H1uGyns OHU CyMeioT BU3yanu3n-
PpOBaTh NI060E KONHYUECTBO K3MepeHuit. OHHK yXe KeNatoT 32 Hac
IrpA3HYI0 paboTy, cosnasas Moaeu. TIpHuaeT eHsb, ¥ OHY BuiBe-
AYT 3aKOH CAMOOPraHH3aliMH CAOXHDBIX CHCTEM.

Takoe nNpeAnoAoXeHNE BuI3bIBAcT Gonbinoil Bonpoc. Byaem
JIY¥ Mbl 3aHMMAThCS TEOPETHUECKIUMHU pa3paboTKaMHK, €CIIM KOM-
MIBIOTEPL! HAYHYT CTIPABNATLCS C 3TUM Jydile Hac? Ecay oun
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6ynyT GopMyARpOBaThH CBOM 3aKNONEHHS B TEPMMHAX, HOCTyN-
HbIX HaM, TO CTaHYT Y€M-TO BPOJAE TPOTE30B — MPOACLKEHUEM
HaWKX COGCTBEHHBIX YYBCTB W MbIC/Ici, NpeACTaBnsasa He 601b-
LIYIO Yrpo3y, YeM DACKTPOHHBIA MUKpockoil. Ho ecnu 3akimioye-
HHSA OKAXYTCH HEMOCTHXMMBIMH, TO KOMIBIOTEPLI CTAHYT VIS
Hac yeM-To BpoZe opaKkynaos. B MaTemaTHke Takoe yxe cliyyaer-
ca. HexoTopale TeopeMbl JOKa3aHbl KOMMNbIOTEPAMH, OAHAKO
NOKa3aTeJIbCTRA BKITIOYAIOT CTOIb MHOTOMHCAEHHEBIE WK CNOX~-
HBIE YACTHBIE CTy4aH, YTO HY OMMH YENIOBEK HE B COCTOAHHUH UX
npoBepuTs. JIpyroit npumep — xoast «J1un 611o» BO BpeM# ILax-
MaTHo# HrpHl ¢ lappu KacnapoBbiM.

He Taxoe Jin Gyayinee yroTORAHO H3YYECHHIO CIOXHBIX CHC-
TeM? He okaxemcs iy Mel B pond NAacCHBHBIX Habmoaatened,
HECMOCOBHLIX YrHATHCS 32 COMAHHBIMU HAMW MaLOTUHAMMU?

BoamoxHOo, MepBuiM 2T0 novysersosan JHpuxo Gepmu. Ero
KOMIbIOTEPHBII IKCHEPUMEHT Obi aGCOMIOTHO HOBHIM CIIOCO-
OoM HayuyHofo McchenoBaHus. Y BrnosiHe JiIoTM4HO, YTO 3TOT
IKCIIePHMEHT CTat BO3MOXHKM 6/1aronaps paboTtam ero coBpe-
MeHHHKa JxoHa ¢pon Helimana, KoTophiif co3aa NepBHIA Bbi-
COKOCKOPOCTHOI KOMNBIOTEP B O KOTOPOM SIko6 BpoHOBCKM
CKa3an, YTO OH «CaMbli YMHBIH Y4eN0BEK U3 BCEX, KOTo 1 KOrla-
Nu6o BURen, 6e3 BCAKMX HCKNIOUEHNRIH»,



Cricapt Kaypman*

J
YTO TAKOE XXM3Hb?

B 3py TpuyMba MONEKYASIPHON OHOAOTHI MOXHO NPEAoNo-
XHThb, YTO Mbl CKOPO TNMOJIYYHM OTBET Ha BOJIHYIOIMHH BOMpOC
«YT0 Takoe Xu3Hb?». YBH, MOKa MKEI 3TOTO He 3HaeM. HaMm He-
MHOT'0 U3BECTHO O MOJIEKYNSIPHOM COCTaBe, O NYTAX MeTaboJIn3-
Ma, paboTe reHHbIX ceTell H 0 cnocobax MeMOpaHHOTO OHOCHH-
Te3da, HO YTO UMCHHO ACHAACT KACTKY XHBOM, MBI CKa3aTb He
MoxeM. OCHOPa XM3HK OCTaeTCs 3araaAkom.

[dymaso, uto B 6nvxaiiiiye NATLAECAT JET Mbi OTBETHM Ha
3TOT BOIIPOC, Y OTBET NPUBEAET K 3HAYNTENbHBIM U3MEHEHHAM
B hU3NKe U XMMHK, HE TOBOPA yX 0 Guonoruu. Ins moek o6-
JIBCTY 3HAHHMH TIOHWMAHHWE (DYHAAMEHTANBHBIX OCHOB XU3HH
6yneT 03Ha4aTL OCBOGOXIEHHE OT 36MHBIX OKOB — MbI BbISICHHM,
CYLLECTBYIOT 1 O6LLHE 3aKOHBI, yripaBisioume 6uocepaMu Ha
LPYFHX TJIaHETaX.

Henbas cxazars, uTo 370T Bonpoc 060ilaeH BHUMaHNEM.,
HanpuMep, B 1944 roy BbilL/Ia B CBET KHUIA C TEM € HA3BaHH-

* Crnoapr Kaypmah — Guonor-reopetuk. [Mouetruit npodeccop 6uoxummuy
MeHchnbBanckoro yHuBepeHTeTa, Yned ¢onaa Maxaprypa, npodeccop HHe-
TuryTa Canta-Qc, a TakxKe YieH-OCHORATENbL H HaydHBH PYKOBOAHTENDb «aBHOC
rpoyn» — KOMMaHUH, TPHMEHSAIOIIEH HayKy O CJIOXHOCTH K npofuieMam 613He-
ca ¥ ynpaenenus. Jipanuats NATH NeT Ha3ax pa3paboTai MOIeNH, IpecTanIA-
1owHe coliol cnyuaiitbie CETH, NPOSBNIOUIME ONpPeNeNeHHYI CaMOOPraH13a-
HHI0, KTOPYIO Ha3Ball «0¢CTLIaTHBIM NOPAAKOM». ABTOP KHHT «[IpoucxoxaeHHe

nopsakas, «Mccnenoparka» n «Bo Beenexnoli Kax 10Ma: MOWCK 3aKOHOB CaMO-
OpraHK3alKUu» (nocreaHsn HanucaHa Bmecte ¢ JAxopaxem JXOHCOHOM).
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€M, 4YTO K faHHK ouepK. Hanncan ee He KTo HHOM, KaK 3HaMe-
HUTHIN (H3NK DpBrK LLipémmurep. Ho nenrpansHoil TeMoit aroit
BEJIHKOJIEMTHOM KHHUTH CTana He pobremMa XH3HH, aBTopa 60Mb-
e HHTEPECOBANI HCTOUHMK YAUBHTEILHOTrO Nopsutka 6uonoru-
YECKHUX CUCTEM. ABTOP NPHUXOANT K BBIBOLY, YTO ITOT MOPANOK
He MOXET ObITh CNeACTBHEM CAYyYaHHHX COOLITHH, TaK KaK B
TAKOM cnyqae cnenosano 6e 0XXKHRaTh GyKTyaunit B Maciutabe,
paBHOM KBalpaTHOMY KOPHIO H3 KOJIMUECTBa YYACTBYIOUIMX Yac-
Tiil. U3yuyas MyTauus, #nHAYUHPOBaHHLIC DEHTTCHOBCKHMH N1y~
yamy, LLIpéauHrep noHsUI, YTO TEHbl MOTYT COCTOATh KaK Max-
CUMYM H3 HECKOJLKHX COTEH WM ThiCAY aToMoB. OxusaeMbie
bnyxryauny He COOTBETCTBOBANH HabnonaeMoMy HacneaoBa-
Huio npusHaxoB. [Tosromy LpéauHrep npeanoaoxun, 4To no-
pagox Tpebyer cTabMJILHOCTH XMMHUECKHX cBsa3ed (0cobeHHO
KOBAJIEHTHDLIX), KOTOPHIE MOAYHHAIOTCA 3aKOHAM KBAHTOBOM, a
He Ki1accuyeckoit ¢pu3ukn. 3areM HpéavHrep sametiul, 4t0
IPOCTOI KPHUCTAUL HE MOXET COACPXKATh MHOTO HHGpOpMaLHH,
NOTOMY YTO COCTOHT K3 HACHTHYHDBIX CTPYKTYPHEIX eIHHHKL. TTo-
3TOMY OH 32HHTEPECOBAICH AMEPHOTHYECKUMU KPUCTANIAMH,
4hsi CTPYKTypa MOTJIa 6bt conepXaTh MHKPOKOS, YIIpaBRNfIOWHN
pa3BHTHeM opraHiaMa. LI pénviHrep oka3ancs npaB — yXe yepe3
nessTh et Yorcon u Kpuk onucanu crpyktypy AHK, a eme
qyepe3 AeCATh NieT Obl paciundposad MUKPOKOL, TO €CTh FeHe-
THYECKH Koj.

Ho ecnu UlpéauHrep Tak reHHaibHO MpecKas3al UCTOYHHK
yNnopaAocHEHHOCTH OpraHM3MOB, OTBETWI JIH OH HAa COBCTBEHHBIH
BONPOC, 4TO Takoe Xu3He? [yMato, Het. B 2T0M ouepke 5 noc-
Tapaicsi 06bACHUTb CBOIO TOUYKY 3peHusl.

PaccMOTpHM GakTepHio, IUIbIBYLLYIO B HANTpaBJ¢HUH pacTy-
e KOHLUEHTPaUKK FOKo3kl. Mul Bee 6e3 koneGannil ckaxem,
yTo GakTepus cobpanach NOKYiaTh, HaM LISt 3TOrO HE HYXXHO
rafarb, €CTh 1M y Hee pa3yM. bakrepusi caMocTOSTENbHO Aeli-
CTBYET B OKPYXaIOILUMUX YCI0BHsX. 51 Oyny Ha3wBaTh CUCTEMHI,
criocofbHbIE K CaMOCTOATEIbHBIM NEHCTBHAM, «aBTOHOMHEHMH
areHTaMu». ABTOHOMHEIM areHToM siengercs nobas ceoboano
XKWByllas KNeTKa ¥ Takoit xe oprasu3M. Ho Gakrepus — 310
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«BCETO JIHiltb» PM3UYecKas cUcTeMa onpeaesicHHbiM ofpa3om
OpranM3oBaHHbIX MoJeky). [To3ToMy MEHA 3aHUMaET BOIMPOC,
HE B 4YEM UCTOUYHHK Nopsiika B 6GHOIOTHH, 2 KAKUMH CBOMCTBa-
MU DONXHa O6RaxaTh Puanyeckas cucTemMa, 4ToOkl ObiTh aBTO-
HOMHBIM areHTOM.

Jymalo, aBTOHOMHbIM areHTOM SIRASETCSA CHCTEMA, CNOCco6-
Hasl K CaMOBOCTIPOM3BOCTBY ¥ BRINIONHEHWIO O MEHbLIEH Mepe
0AHOro TEPMOJIMHaMHUYECKOTO UMKNa. HarmpuMmep, xryTvxu 6ak-
TEPHK MOCTOSTHHO BPAILAIOTCS M BHIMNOAHSIOT paboty, ABurasce
B BOAHOI cpene. bakrepusa ciocoGHa K BOCMPON3BOACTBY H NPH
NIaBaHHU BHINOJNHSAET paboyne uyknsl.

Ho cpa3y Bo3HHKaeT MHOXECTBO BOIpocoB. OnucniBas 6ak-
TEPUIO KaK CHCTEMY, BHIMTOARAIOUIYIO CAMOCTOSSTENLHBIE AeH-
CTBHA, $l UCNOJIb3YIO TEPMHHLI, KOTOPBIMH OObIYHO XapaKTepH-
3VIOT «IEHCTBUA» YETOBEKA: «paboTas, «lienb», «Bbibop». [1pa-
BOMEPHOCTH NPUMEHEHUs K 6aKkTepun NOJOOHBIX TEPMUHOB
BbI3bIBAET BHYTPEHHEE CONPOTHRICHHE. U nosiBnseTcs BONPOC:
«[Touemy?» MBI Beab ToXe Bcero NHilb GUIRYECKUE CUCTEMB,
NPeACTaBUTENY KUBOTHOTO MKPa ¥ — LIHMPE — BCSIKON XHBHOC-
TH Ha 3eMne. [lyMaso, HMEHHO IOTOMY, YTO OCO3HaeM 3T0. Tak
4YTO OCTaBHUM (bunocodckue npobneMnl B CTOPOHE H BEPHEMCA
K Hawemy npeaMery. Mul aeficTBUTEILHO UCNONbL3YEM OAMHA-
KOBbIE BbipaXeHHSA 1A ONTMCAHHA ABMXCHHS BCEX CBOGOAHO
XUBYLINX OPTAHH3MOB, JaXe OAHOKNETOUHMX GakTepuil. Tak
470, Ha MO B31/15L, TEPMUH «aBTOHOMHbIH areHT» BOJIHE Npa-
BOMOYEH.

BoamoxHo, Hailng onpenencHue Al CUCTEMB, CTIOCOGHOH
K CaMOCTOAITENbHBIM AENCTBHSM, A TEM CaMbIM HalIea ¥ HOAXO0-
Jsliee onpeaeacHue JUisl XM3HM KaK TakoBoil. Be3ycnoBHO, 3TH
MOHATUA NEPECEKAIOTCA, JaXe ¢ yYeTOM orpalHucHnil. Hanpu-
Mep, MYJiti ¥ HEKOTODLIC ApYyrve ruépuasi, 6e3yciioBHO, XUBBIE,
XOTS U HE CNOCOOHB! K Pa3MHOXEHHI0. ] He HacTauBalo Ha TOY-~
HOCTH CBOETO ONPEICTEHHSA K TOr0, HACKONABKO OHO NOAXOANT K
ONPEALSICHNIO XH3HH, HO, I10-MOEMY, B [IpeLiaracMOM TEPMHHE
€CTb Pa3yMHOE 3¢PHO.
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HeckobKO0 CNOB 0 KPYTOBBIX ONMpeficieHUAX B Hayke. Benom-
HHTe nasecTHOE ypaBHeHHe HbloToHa f= ma, u nogyMaitte, kak
onpenennts f HeaaBucHMoO o1 m. Cujla — 3T0 To, YTO NPHAAET
YCKOpEHHE Macce; HHEPTHas Macca — 3TO TO, YTO He TToANaeTcs
yCKOpeHHIo noa neiicreuem cvant. Ilyankape npuaepxusancs
yOeXaeHHR (C KOTOPhIM S COMJIACEH, XOTS U He Bce HIUKH CO
MHOIA connnapHb), 4To f = ma — 310 KpyroBsoe ofpeaenecHue, B
KOTOPOM NapaMeTphl «CHNTa H MAacCa» ONPEAENAIOTCA OMH Uepes
npyro#. 31o BOBce He yMaineT 3acAyr HebecHOH MEeXaRMKH.
BoanLMeM yreepxneHne JlapBrHa, YT eCTECTBEHH bITOTOOP CIO-
cobcTRYeT BRKHBaHHMIO HanBosee nprcnocoGaeHHbBIX ocobeil,
a Belb NTPHUCIOCOONEHNS — JTO CBOACTRA, YBEINYHBAIOLLMC IIaH-
cbl 0COBH Ha pa3MHOXeHHe. [lepea HaMu CHOBa KpyroBoe of-
peaeneHHe, KOTOPoeS He NMOMELAI0 TEOPHK 3BOIOLIKH C YCTIeXoM
WCRoNL30BaTh TPyabt lapsuHa.

Moe onpeneneHHe «aBTOHOMHbIH areHT» OIHOBPEMEHHO SIB-
J1AeTcs KpYTOBbIM ONPEHEACHHEM H NMEPEX0A0M K HOBOM TEpMU-
HOMTOTHHN — MOHATHAM «ACHCTBHES U «IIOCTYTIOK». A BOT «CaMO-
BOCTIPOM3BOACTBO» H «pabouMil LHUKI» HE ARNAIOTCA KPYTOBLIMH
OIpCNCNCHUAMH: HX MOXHO ONHCAThL HE3ABUCUMO OT aBTOHOM-
Horo areHTa. Ho nansHeiias nnenTdhrkalvs areHTa 4epes ero
CNOCOBHOCTD K CAMOCTOSTENLHLIM JCHCTBUAM NIPUBEIET K KPY-
roBoMY onpenaenenuio. 1 cHOBA 3TO He O3HAYAET, UTO TaKoe
onpeneieHHe He MMeeT HUKaKoM HaydHOIM ronb3sl. FlpuMenss
K CBOEMY KpaTKOMY OTPEACJIEHHIO METOAL KOHUENTYANbHOIO
aHANKA3A, S NPHLLIEA K BLIBOAY, 4UTO OHO 110 KpaHHEH Mepe focTa-
TOYHO colepXaTeibHO H HHTEpecHO. HackonbKo None3sbiM oHO
OKAXETCA, SIYCTh CKAXYT Jpyrue.

XapaKTepucTHKa XMMHYECKOW CHCTEMBI, CITOCOOHOMH K ca-
MOBOCTIPOU3BOJICTBY H BBIIOTHEHHIO PAGOUMX UHKIOB, Ha MO
B3rNMAL, TAKOBA. DTa cUCcTeMa oOsanaer, Hanpumep, OnHoi 1e-
nouxo#t JHK nnunoii B ecTs HyKASOTHAOB, KaTalM3RPYIoWIei
«CUIMBaHUe» IBYX LIETIOYEK H3 TPEX HYKIEOTUAOB, KOTOpbIE MOC-
Jie COeMHEHHA ODPa3yloT MASHTUYHBIA NCXOHOMY TeKcaMep.
Kcraru, rpynna [xanupu n3 Uucrutyra Ckpunrica ycneiuHo
NPOAEMOHCTPHPOBANA BO3MOXHOCTh CaMOBOCNIPOM3BOACTBA
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6enika, 10Ka3aB, UTO MONEKYASpHas perLivKaiing He obs3arenb-
HO JIOAXHa ONUPAThC Ha BpeMeHHble Konuu spoae JJHK nau
PHK.

Pabouuii HHKIT MOETO I'HTIOTETHYECKOTO ABTOHOMHOT0 areH-
Ta JOCTHTAETCHA NPH NOMOLIM XHMHYECKOH PEaKHHH pacilieruie-
Hus nupodocdara NP Ha xBa MoHodochaTa D + P ¢ BbiCBO-
6oxeHueM CBOOONHOM IHEPIHH, DTa IHEPrUs COMpAXEHaA C
NONONHHTEABHO) perniankauneit rekcamepa AHK vny nocneno-
BaTEIbHOCTH M3 TPMALIATH OAHOI aMUHOXUCIOTHI. CIIOBO «J0-
NOJHUTEABHOH» 03HAYAET, 4TO CHHTE3UPYETCA GOMbILE PENPO-
JYUHPYIOUIMXCA MOJIEKYJI, 4EM B TOM Cjly4dae, KOrka peakuus
PETUTMKALIMM He conpsraeTcd ¢ peakiHei nupogocdara, Mayien |
¢ obpa3zoBaHueM cBoboaHoM aHepruu. [locne pa3pylueHUs Nu-
podocdara B fe10 MOTYT BCTYNTHTb APYrHe HCTOYHHKH CBOOOA-
Hofi 3Heprun. Hanpumep, anekTpon adcopoupyeT QPOTOH v nie-
PEXOAMT B BO3DYXIEHHOE COCTOSHUE. 3aTeM OH BO3BPALLAETCS
B MCXOAHOE COCTOSIHUE C BLICBODOXAEHHEM IHEPTUH, KOTOpast
HMCTIOAbIYETCA U CHHTE3a NHpodocdaTta. TIpy 3TOM ero KoH-
LHEHTpaLUs OKa3biBaeTcs Bbilue TOM, KoTopas mMorna 661 6biTh
fIpU OTCYTCTBUM AONONHATENLHOM SHEPrUK 3nekTpoHa. Cyime-
CTBOBaHMeE paboyero uMKna onpenensiercs TeM (GakToM, 4YTo B
npoiiecce npespateHuit [P s O + @ u obpatHo dpochop «Bep-
THTCA», 4 HE OCTAETCA B COCTORHHH PaBHOBECHS. DTO MOJIEKY-
JIIPHBIIT MOTOP, BHITIOTHAIOIU M H TEPMOANHAMUYEeCKH it pabouuii
LMK,

Muorue 4epTbl MOETo T’MTOTETHYECKOT0 ABTOHOMHOTO areH-
Ta IOBONIbHO YHUKaAbHbl. Bo-nepBblx, 31a cucTeMa paboTaeT
TOJbLKO BHE COCTOSIHUS XMMUUECKOTO paBHOBeCHs. Bo-BTOpBIX,
OHa ABNAETCA HOBbIM KNACCOM BIOAHE JONYCTHMOI HepaBHO-
BECHOI{ CETH XUMMUYECKUX peaKLIMii, KOTOphIE CBA3LIBAIOT CAMO-
BOCHPOHM3BOACTBO U paGouMii umnki. Mel HUKOrAa paHbILE HE
CBSI3BIBANIM 3TH JBE PEaKLMH APYT C APYToM. Tenephb Mbl MOXEM
M3Y4YMTh WX IKCTIEPUMEHTAIbHO. B-TpeTbHX, No cioBaM pHU3HNKa
duauvna AHIepcoHa, MyTeM U3OBITOYHOIO CHHTE3a reKcaMepoB
JHK mniu uenouxu u3 31 aMHUHOKHCIOThI BCS CHCTEMA 3a11acaeT
3HEPINIO, KOTOpas NOTOM MOXET UCTIONL3IOBATLCA JUIS MCTIPaB-
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aeuns omnbok, nopodHo pepmentaTuBHoMy pemonTy JHK B
KJIETKAX OpraHH3Ma.

Jlo cux nop g Manaran cTporo HayyHuie AdHHbIe. [leperinem
Ha 316KYy10 NOMBY NPEATNIONOXEHNIH.

MeHs He coBceM YIORMIETBOPACT ONPEASICHYE NOHATHSA «pa-
6ora». nst dbusznku pabora — 3710 CHAA, ACHCTBYIOWIAS Ha ON-
penescHHOM paccTosHIH. OIHAKO TaK JIH BCe PocTo? B KaxioM
KOHKPETHOM CYYace ANifl BRIIOTHEHUs paboThl CHNa Npuiaraer-
csl KaKHM-TO yriopsaouyeHHbiM 06pasoM. Ho otkyna Gepyrcs
UCXONHBIE YC/IOBHA ¥ orpaHnueHuA? O6bl4HO HU3HKH HE OTBe-
4alOT HA 3TOT BOMPOC, H C TOUKK 3PEHHA aHATH3Ia JABHXXCHMS
MYILEYHOTro AAPa BIIOJIHE IOMYCTHMO HTHOPUPOBATH NMPEALIECT-
BOBaBUINHE ABHXEHUIO COOLITHS, YYMThIBAsA NIUb UCXOAHBH
NoABLEM SIpa, BEC CHapsaa, cyITy Betpa H T.4. Ho yrobm otiauts
NYLUKY, 3apAAKTB €€ X1 BHICTPE/IMTL, NIPHLHLNOCH BLITIOJIHUTD pa-
60TY. A €CNM TPOCACANTb BCE COOHLITHA, MPEALLIECTBOBABIUHE
BBICTPEIlY, TO MOXHO NOHTH M 0 Bonsworo B3puiBa. Brocdepa
pa3BHBAJach B TE4EHUE MUJUTHAPAOB JeT, H NOCTOSHHO BO3HH-
Kanu HOBBIE HCXOAHbIE YCI0BUS H orpaHuueHus. He npuHuMasn
VX BO BHUMaHHE, HENb3S OTBETUTb Ha BONPOC 00 IBOMIOLHOHHOM
pa3BUTHM.

Jpyroi cnocob NponeMoHCTPHPOBATh yillepOHOCTL KOHLEN-
UWH paboThi — 3TO PACCMOTPETh H30AHPOBAHHYIO TEPMOJMHA-
MHUYECKYIO cHeTeMy. Boo6paznm 6okc. OH B COCTOSHMH BBINON-
HATH paboTy, TOMBKO eCH pasieneH MeMbpanoid. B TakoM ciyuae
OJIMH OTCEK BMIOMHAET paboTy Han apyrvM. HanprMep, ecnn
JIABJIEHKE B Pa3HbIX YACTAX HEOAVHAKOBO, TO MeMbpana oTKI10-
HsiE€TCA B CTOPOHY TOTO OTCEKa, Fiie AABNEHHE MEHbLIE, BLITNIONHASA
MexaHHnuecKylo paboty. Bo BeenetiHoit norobHRit npouecc He-
BO3MOXEH, eCJik TONILKO OHa HE pa3fie/ieHa Kak MHHHUMYM Ha liBe
obnacti. Ho otKyna B3aThcs neperoponke!

MHe 6Gostbliie BCero HpaBUTCA Ofipene/cHBe NOHATHS «pa-
6oTa», Aannoe [TUTEPOM ITKMHCOM BO BTOPOM 3aKOHE TEPMO-
nKHaMUKH. [To ero MHeHM10, paboTa — 5TO «HEUTO», 23 HMEHHO
BbIHYXIIEHHOE BbicBOGOXaeHHE SHEPTHH, PaccMOTpHM UWIHHIP,
CONIEPXALLHAI MEXAY NOPLIHEM W N'ONIOBHO YACThIO CXATHIN ras.
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[a3 paclunpsiercs 1 ToAKaeT noplieHb BHA3. YTo 3xech apaser-
csl orpaHu4eHUAMU? QUEeBHAHO, CTEHKM IWIMHAPA M NOPMICHD,
MEXIY KOTOpbiMHM pacnosyioxeH ras. Ho oTkyna B3snuck 3TH
orpaHnueHus? A BoT oTkyaa. [lotpeGoBanoch BHROAHHTL pa-
60Ty, 4TOOH CACRATH LIWANHAD, COOPYAHTH NOPIIEHL, COBMEC-
THTb UX U HaKA4YaThb B UNAKHAP ra3. Takum 06pa3oM, Mbl IpH-
XOHM K UHTEPECHOMY UHKITY, KOTOPbIH PaHbilIE UCC/ICROBATENH
e 3ameuam. Moxoxe, 4Tobbi CAENaTH OFpAHNYEHHS, HEODXO-
JVIMO BBINOSHUTE paboTy, a2 4ToOb BHINOAHUTDL paboTy, Heobxo-
UMbl OrpaHHveHUA!

He#icTButenbio, npyu nonpobHOM pacCMOTPEHHH KOoHUenN-
uvu Ll péaunrepa 06 nHdopMaLMK, CKPLITOM B MUKPOKOAE €ro
ANEPHOANHECKOTr0 KPUCTAIA, MPHXOAHUIb K BHIBOAY: HAIHYHE
CKPHITO# B 4eM-TO MHOPMaUKMHK BEAET K YCTAHORIEHUIO Orpa-
HHYCHU I HA BEICBODOXAEHUE IHEPTUM, KOTOPast U IPOHIBOANUT
paboty. 312 3Heprusi MOXeT OLTh HCNO/Ib30BaHa IS NOCTPOE-
HMA AOTIONHUTENbHBIX OrPaHUYEHUIT HA BbICBODOXAEHWE IHED-
M, KOTOPas, B CBOIO OYEpelb, OyaeT BHIMOAHATL paboTy, B pe-
3y/BTATE YEro BOSHUKHYT CeAyIOIIHE OTpaHHYCHUA. MHe Ka-
XKETCA, BCE 3TO NOMXHO OHTL JO0BOABHO MYyBOKO BIUIETECHO B
TCOPUIO OPraHu3aUMK npoueccoB. XoTa Huuero noaodbHoro s
uHbopMaTHKe HET.

Mo# paccyXaeHHA He ARIMOTCA oTRIeYeHHBIMA. TTpeacra-
BUM, YTO KJIETKA BHINOAHSET TEpMOAMHAMHYECKYIO paboTy 1ns
[TOCTPOEHHST MONEKYN JAUNHUAOB U3 XHPHHIX KUCIOT H APYTHUX
CTPOUTEABHBIX 610KOB. 3aTeM NUMKAB 00pa3yloT YCTOHYUBYIO
CTPYKTYpPY — AxniocoMy. KaeTouHble MeM6paHbl — 3710 ABOHHOR
JIATIMAHBINA CNoit, obpasyrouiuit wap. Teneps caMn MeMOpaHb
HCNONB3YIOTCA KIETKOM L1 U3MEHEHHSI OTPAaHHYEHHH.

PaccMOTpUM M’MNOTETHYECKYHO Napy HeGONBIUX OpraHryec-
KHX MOJIeKyJ1 A M B, KoTopbie MOTYT YHAaCTBOBATh B TPEX XUMMU-
HYEeCKUX PEaAKLIUSX:

1) A u B moryT B3auMoneiicTBoBaTh ¢ oopazosarnem Cu D,
2) A v B MoryT B3auMOEHCTBOBATL C 00pa3oBaHueM E,
3) A u B moryT B3anmoaeiicTBoBath ¢ obpasoBannem F u G.
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B cBa3u ¢ TeM, uyTO A, pearupyi ¢ B, obpasyer C u D, xumu-
yecKHit rpanMeHT U 6apbepbl CNOCOGCTBYIOT NEPEXOLy MOREKYN
A n B B Monekynu C n D. AHanorn4Ho rpanHeHTb! U 6apbephl
cnoco6eTpyloT obpasosannio E, a takxe F u# G. Tenepb xuMu-
4YeCKMil rpaaneNT N Gaphephbl HaKJIaALIBAIOT OFPaHHYEHNA HA
s3anMoneicraue A u B, lonyctum, A u B nepeiinyT u3 BHyTpen-
He#l cpelibl KJIETKH B KAETOYHYI0 MeMGpany. Toraa nocrynareias-
HO€E, BPallaTENIbHOE H BUGPaLIMOHHOE NIBMXEHNS ITHX MOJICKY
HU3MEHSATCR, YTO NPUBEAET K H3IMEHEHHIO XHMHUYECKOTO TpanH-
€HTa U Gapeepa, oTaensiouiero A ¥ B or C u D (unu ot E, nau
ot F n G). Takum obpasoM, POpMHUPOBAHHE KNETOUHOH MeMb-
PaHsl, KOTOpOE NOTPe6OBANO BHINOAHEHUSA TEPMOARHAMUYECKON
paboThl, MPUBEIIO K N3MEHEHHIO OMPaHUYCHH, HAKNAIBIBAEMbIX
Ha XHMHYecKHe npespaulcHun A u B. lanee. Knerka Buimonns-
€T TEPMOJIRHAMHYECKYIO PaboTy i «CLiMBAHHS» AMUHOKNCAOT
¢ o6pazoBanueM 6enka-pepMeHTa, KOTOpLIH CBR3biBaeT A U B
1 NpeBpallaeT Mx ¢ Gonpbliei BeposTHOCThIO BC 1 D, a He B E
wi F v G. 3HaumT, XJieTKa BbINONHAET TEPMOAUHAMHYECKYIO
paboTy i NOCTPOEHUA OrPaHHMEHHU M, BEAYLIUX K BEICBOGOXK-
JEHHUI0 FHEPTUM (B JAHHOM CJlydae XHMUUECKOH) B ONpPEac/eH-
HOM uenH peakuni. ¥l BbicBoGoxkaaou1asncs I3HEPrys BbIMNOAHA-
€T paboTy no NoCTPOEHHIO NaNLHENRLIHX OrPaHHUYEHMIA.

Bce, 4To A1 CKa3a, — HCTHHHAA APaBia, HO OOLIYHO 06 3TOM
He ropopsT. KieTka B CaMOM Jie€ BLIROJTHACT paboTy: CBA3LIBA-
€T yNOpAAONEHHOE BbICBOOOXKIIEHHE SHEPTHI B OHOM MECTE [UIS
NOCTPOEHHS OTPaHHUYEHMUI W JanbHeRIero BbICBOGOXACHUS
JHEPIMU B APDYIroM, YTO 3aMyCKaeT penpoayKTHBHLIH nipouecc.
Taxy1o paboTy BLITOAHSAIOT BCE XXUBbIE KIETKH, HO, KAK HHY CTPaH-
HO, Y Hac HEeT crnocob0B — 110 KpaiiHei Mepe MATEMATHYECKUX —
IS ee onMcaHuA. Mexay reM GeckoHeyHoe JeleHHE KIETKH
NPUBENO B UTOre K 00pazosaHyio buochepsl.

XoT# Bce, YTO A FOBOPIO, BIOIHE COrNacyercs ¢ (pU3vUecKH-
MH 3aKOHaMH, HH GU3MKH, HH XHMHKH AaX€e HE UMEIOT II0AX0-
IALIeH TEPMUHOJNOM MY IS 00CYXAEHUS 3aTPOHYTHIX MHOI NPO-
ueccos. Ha 310M ¢oHe HacKoNMbKO BOTaTHiM HAYUHAET BHIMNR-
AETb onpefiesicHHE «ABTOHOMHBIi areHT»!
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KaKMM-TO HENOHATHbIM O0pa3oM KieTKa JeMOHCTPHpYET
¢opMy OpraHM3aLLM K, KOTOpast YCKOAb3HYJ/1a OT Haulei KoHuen-
uniu HHDOPMaUHH -~ KOHUETWH, B KOTOPO# HeT HUKAKHX yIo-
MHWHaHHI O HAOXEHHH OrpaHHYeHHH Ha Jiobble npolleccs,
[IPOXOMALLHE B peaibHOM (DHU3HYECKOM MUpe. Bo3bmeM s npu-
Mepa aoxaesoit aec. CywiecTBys 6€3 Kakoro-imbo ueHTpaabHO-
[0 PYKOBOACTBA, OH HANAXK LEAYIO CETh CIOXHbIX B33HMOCRA-
3aHHbIX npoueccon. [a, 6uocdepa BLINOAHAET yNOPSAOYEHHYIO
pabory, CBA3aHHYIO ¢ caMoBocnpor3soacTsoM. Ho s npeacras-
AEHUSA HE NMEI0, KaK OAUCATH ITY KOHLIENLHIO MATEMATHYECKH.
He UcKNioYeHO, YTO PACTUTENBHOCTD YKA3LIBACT HA OUEHL BAX-
Hbik MOMeHT. Bo3aMoxHo, BUochepa aenaer 4YTo-TO, He NOAAA~
touieecs MPoryHoay. B TakoM cinyyae HayyHbie noaxoant Heloto-
Ha, DifHTeriHa, bopa 1 bolbLMaHa UMELOT CBOM OrPaHHUYCHMUS,
HdymMaro, 6uocdepa NocTOAHHO MEHAET CBOC «(da30Boe NPo-
CTPAHCTBO», M A1 He 3HAlO HU OIHON MaTeMaTHYeckon 6a3ml,
KOTOpast NO38ONAET ONKCATh 3TOT npouecc. Ecau Mou npeano-
_ JIOXXEHMSA BEPHLI, TO OHY ONPOBEPraloT TEOPUIO DMHILTEHHA,
YTBEPXKAAIOLUYIO, YTO MOXHO PACCUHTATh BEPOATHOCTL MOGOro
ABJACHUA.

[1poGnema HenpenckalyeMocTu 6Hocdephl CBA3AHA C TeM,
yro AapsvH Ha3swBan npeasanTtauued. Ho npexae, yeM nepeii-
TH K Heif, paCCMOTPHUM NPOCTYIO agantalmio. Yro aenaer cepaue?
Kauaet kpoBb. Ho KpoMe TOro, OHO U3A3€eT 3ByK, XOTH 3TO ¥ He
SIRNRETCS ero 06513aHHOCTBIO (51 UMEID B BUAY (PEHOMEH, HMEHY-
eMbtil «cepicyHble TOHbI»). JUIA TOro YTo6h! NOHATL, Kakas YacTb
paboTHI cepaua HaM 6onee BaXHa, HEOOXOZUMO 3HATL CTPOCHUE
BCEro OPraHM3Ma M YCJIOBHS €0 CYLUeCTBOBRHUSA. ABTOHOMHbIE
areHTHl HEOTAEUMBI OT CPEIbl OOMTAHUS.

Teneps norosopum o npeanantauusx. Japsuu cuutan, 4to
4acTb OPraHU3Ma MOXeT UMETb (DYHKIIHM, KOTOPhIE B HOPMaltb-
HbIX YCIOBUSIX HECYIEeCTBEHHBI [UI 0TOOpa, HO B KaKOI-TO OI1-
peneneHHOW CUTyallH U OKa3bIBAIOTCA MONIE3HbIMH M MIOTOMY CO-
xpaHsiorest. UMeHHO TakiM 006pa3soM NOABUIIMCHL BCE OCHOBHbBIC
¥ Gonbilasg YacTh MUHOPHBIX aganTauui. Tak pa3sunack crio-
COGHOCTD JIETATh, CMOTPEThb, CALIIIATE, TaK NOABHIKCH NETKHE,
YEeNIOCTH 1 T.A.
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U aneck BoO3HUKaAET ClIOXHOCTh. KaK no-BauieMy, MOXHO il
MEPEYHCANTD BCE BOIMOXHbBIC JaDBMHOBCKHE NpeaanTalyvy s
cyuecTByroUx GopM XU3HH? TouHee, MOXHO JIH onucaTh Bce
BO3MOXHbIE npeananTaunu? CoMHEBaloCh, 4TO KTO-HHOYAb OT~
BETHUT yTBepAUTENbHO. HEMOHATHO aXe, KakK MOACTYNHTLCA K
COCTABICHMIO TaKOro cnucka. Jlymalo, ¥ 6paThCs HE CTOMUT, XOTH
Y HE MOTY HY OOBSICHHTh CBOIO YBEPEHHOCTD, HY fI0Ka3aTh. Jlyu-
lIe PACCKAXY CKa3Ky.

Oxo010 ABAALATH NATH MUJUTHOHOB JIET Ha3al Xuna-6buia
6enxa leprpyaa, Y see ot 3anaCTHi A0 LIMKONOTOK LN KOXHLIE
ckaaxy. HUKTO U3 copoanyen He XoTe APYXHUTL C TAKOH Ypo-~
AnHo#. Onnaxan [epTpyaa cuaena Ha MArHOJAKW U Pa3MbiLLIs-
Jla 0 CBOEM TropbKOM XUThe-ObiThe. C coceaHei coCHe! ee YBH-
neja coBa Bepra. O6panopaBluuch noxuse, bepTa kMHynach Ha
Oenky. [eprpyna B yxace paccTaBWia Nanbl ¥ ¢ KPUKOM IPbITHY-
na sau3. U nonerena! bBepra ocranace ¢ Hocom. Tlocae storo
fepTpyna nipocnaBuwiach M MECAL{ CIIYCTA BLIFOAHO BoILLJIA 3aMYX.
Ecau npeanofoxuTb, 470 MyTauHs 6bin1a JOMUHAHTHOM, TO CKO-
PO HapOAHAOCHh MHOTO GEeNbYAT CO CKJIaAKaMM KOXH Mo BokaM.
Tak, goporoit YMTaTENDb, NOABUAUCE BETKH-AETATH.

MoxHo jin 6bIN0 3apaHee 3HATb, YTO KOXHbIE CKIAAKH 10~
cnyxart [eptrpyne kpbuibsiMmu? HapepHoe. A uro y 6akrepuu pa-
30BbETCA CMOCOBHOCTD ONPEREAAT KaNbUMEBBH TOK PECHHYEK
u MaHespupoBath? He aymalo. O6obuwas, A xody cKa3ath, 4TO
HeJb3d NPEABHACTD, BO YTO BLUNLIOTCA JapBWHOBCKHE Npeajan-
TaUUH U KaKUMK BYAYT OKPYXaAIOLIME YCTOBHS.

OaHaxo cropnpu3bl HIYEM He MELLIAIOT 3BOMIOUWH. JlapBn-
HOBCKMeE NnpeafanTauMu BOZHUKawT Bee BpeMda. Buocdepa co-
BEPUIACT HEYTO TAKOE, YTO HERO3MOXHO 3apaHee onucats. U He
[I0TOMY, YTO 3TO KBaHTOBAsI HEONPENENSHHOCThb UK Xa0THYHOE
MOBEAEHHE, A TIOTOMY, YTO Y HAC HE XBATaeT MPEACTARNEHHH.

Byocdepa cosuparenbia, HO Henpeackayema. Cei daxkr
CHUNBHO KOHTPACTHPYET C TEM, YeMY HAC yYHa HbioTOH, 8 UMEH-
HO: B dHU3HKe OBBLIYHO MOXHO MpeacKalath UMEIOLHECS BO3-
MOXHOCTH — TO ecThb (pa30BOe NMpOCTPaHCTBO, 3aTeM Ha OCHO-
BAHUH 3aKOHOB K MCXOJIHbIX YCIIOBHIt MOXHO BbICUUTATE TPAEK-
TOPHIO ABHXEHNS YaCTHLIH,
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Jlymalo, ansa 6uocdephl HeNb3M YCTAaHOBUTD (ba3oBOE Npo-
CTPaHCTBO ¥ MMeoLHECH BepOATHOCTH. KoHeuHo, hU3nKH Bo3-
pa3aT: «ECIM NOAXOAHTL K CHCTEME C KJIaCCHYECKUX NO3KLMIA,
TO Beeraa ecTh KiaccHyeckoe $a3oBoe NPOCTPAHCTBO, HMEIOLLEE
N H3MEPEHHIH, B KOTOPOM MOXHO PACCYHTATh NOAOXEHHE H CKO-
POCTBh YacTHI (€CNM CHCTEMa H30/HpOBaHa)». Jlonyckalo, 4yTo
OHM IpaBH, HO BPSIA 1N UM YIACTCA NpeACKa3arth, Kakue nepe-
MeHHbIE NPU 3TOM OyAyT UIpaTh ponb (KaK Kpauihsa Genku fep-
TpyaH). [loxoxe, 30eCb MBI CTaIKMBAEMCH C OrpaHHUYEHUAMH
NO3HaHWUA, O KOTOPHIX PaHbLiie He NOA03peBain. PaipuBaloma-
Aca 6nocepa Ae1aeT HEYTO TAKOE, YTO HEBO3IMOXHO NpEACKa-
3aTh, Y HAC HET LISl 3TOrO NOAXOAAIMKX KaTeropuil. [lymaro, To
Xe caMoe MPUMEHUMO K K TEXHHUECKOMY NMPOrpeccy: CTo JeT
Ha3a/l HIKTO He MOT TNIPEANOIOXHUTS NogBicHHUe UHTepHeTa.

A ecniy Mol 1eCTBUTENIBHO HE B COCTOSIHMM NpPEacKas3aTh
TEXHOMOTHYECKHE BO3MOXHOCTH, TO 3TO BbIGHBAET NOYBY H3-TT0/
HOT Y roCTIOICTBYIOLEH B COBpEMEHHOH 3KOHOMUKE TCOPHH
«KOHKYPEHTHOro prIHOMHOIO paBHOBECHS». [laHHasi TEOPHS OC-
HOBLIBAETCA Ha BEPCHM, YTO MOXHO NPEACKA3aTh, KAKHE 3aBTPa
notpebyloTCA TOBAaph! U YCAYTH, a 3aTeM YOeAUTLCA, YTO cnpoc
paBeH NpeANOXEHNI0, U Bce TOBAaPh! NPOAAaBaTh MOKYNATeNsIM no
YCTaHORJIEHHBIM HeHaM. Ho yranats, B 4eM 3aBTpa OyRyT HyX-
JIaTLCA [OKYNaTeNny, HEBO3MOXHO, 3Ta TEOPUS HEBEPHA B CBOEH
ochoBe. OHa He YUHTBIBAeT JOMUHUPYIOWHiA baKT — Hanuyue
rn06anbHOM 3KOHOMHMKH. TOBapHl 1 YCIYTH CTAHOBATCH Bee 60-
Jlee pazHoobpasHbIMH, NOAOOHO pa3zHooOpa3vio BHIOB. Tlo-
yemy?

OyHaaMeHTaN bHbIE 3aKOHBI (PYU3UKH 00paTHMb! BO BPEMEHM.
Mb! IPUBBIKJIM CUUTATH, YTO BPEMS WJET, NOJIarasch Ha BTOpOi
3aKOH TEPMOAMHAMUKHU. 5l HE CNOPIO, HO MEHS EMYULAET CTpesia
BpPEMCEHH, OTAeNAKOLWAan npouLtoe U oyayuiee 6uocdepbt no-
CPEeACTBOM AapBUHOBCKMX Npeamantauuii. Iloxoxe, 310 He pa-
6oTa BTOpOIo 3aKOHa, 8 1apBUHOBCKHE Bapraluu 1 oT6op.

H nocnennee. BeeneHnas He CKJIOHHA K TOBTOpeHUAM. Pac-
CMOTPUM 6enoxk, coctoawnii U3 200 aMMHHOKXHCNOT. B cBsAsm ¢
TEM, YTO CYHLIECTBYIOT TONbKO 20 aMKHOKHCOT, TO KOJIHYECTBO
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BO3MOXHBIX 6e¢/K0B U3 200 aMUHOKHUCAOT cocTanisger 202,
rpy6o rosopsi, 10, KoanyecTpo 4acTvl B Halleit BeeneHtoit
cocrasisier npumMepHo 10%. Kak no-BaluieMy, BCE 1K BO3MOXHbIC
GesIKU CHHTE3UPOBaHbI cO BpeMmeHH boabLIoro B3pbiBa, MPOHC-
LIEAWEero TPHHARLIATh MWUIHAPAOB JieT Ha3aa? buicTpobie XMMu-
Yeckue peakLMH NpoxodsaT 3a peMToceKyHRy (1013 ceKyHibr).
3HaynT, KONHYECTBO BO3MOXHBIX CTONKHOBEHHI YaCcTHI MO
deMTOCEKYHIIHOS WIKane co speMeH BoabILoro B3psiBa COCTaB-
nsiet 10% x 10% x 10, uto pasHo 101, D10 Gonbulas BenUUMHA,
HO ropasfio MEHbIlas, 4eM KOMHUeCTBO 6eKoB 13 200 aMHHO-
KHUCOT, KoTopoe paBHO 10%%, TarkuM 06pa3oM, eciv 66 Becenen-
Has 3aHUMAaNach HCKAIOYUTENBHO CO3ilaHMeM GenkoB, TO WA
TOro, YToOBl CO3RaTh 6e/KH, cocTosuine U3 200 aMRHOKHUCIOT,
el notpeGoBantoch 6bi ewwe 107 xuaneit. Ho ona orpaHuyunach
TeMm, uTo Mbl ceiuac uMeeM. INoxoxe, Teprpyna, coBepiuUB nep-
Bblit NofeT, U3IMEHNAA GUIHYECKUN U MONEKYAAPHBbIA ANaH
pa3purusa BeenerHHoid. U 310 oTHOCHTCA K OonbLIEH YacTH aeil-
CTBWIX aBTOHOMHBIX areHToB. MBI IBUXEMCSI 110 YHUKAILHOMY
NyT¥ ¥ BauseM Ha Hero. JlymMaeTe, HeTr? MB Bbicanuanch Ha
JlyHny, ocTaBMA#M TaM KaKYlO-TO MaccCy, a ceJoBaTeNAbHO, UaMe-
HMJIA OpOUTANTbHYI0 AIMHAaMHUKY CONHEYHOW CUCTEMDI.

BepHeMcs k nepaoMy BOPOCY — KaKHE CHCTEM bl COCOOHK!
K CAMOCTOAITENbHBbIM AcHCTBHAM. Sl HE yBepeH, YTO HaTKHY)ICA
Ha aRexXBaTHOE OMNpeleseHNe XU3HHU, HO AYMAI0, YTO MCTHHA
rae-to psiaoM. KpoMe Toro, s1 yBepeH, uto B GaMxaiiiuue narb-
JECAT JeT MBIl HAYYHMMCA CO3aBaTh TO, YTO S HA3BaN aBTOHOM-
HbiMH areHTaMu. o Mepe KO3BONIOLIMOHUPOBAHKSI 3THX CUCTEM
MbI Oy/IEM BCe Yalle U CHibHee YAURIATheA. Kak 3aMeTin «xao-
THCT» B «[1apke 10pckoro neproias: «XXKH3Hb Beeraa Haillier cebe
noporys. On He 1o6aBu1, 4TO OBLIYHO Mbl HE 3HAaeM, KYAA BEAET
aTa popora. XXu3Hb OTKphIT2 M0bsIM U3MeHeHHAM. YTOObI e¢
MOHATb, HEOBXOAUMO NOAHATH PUIUKY U XHMHUIO HA HOBBIH ypo-
BeHb, OHY NOJIXHbI 3AHMMATLCS HE NPENCKAZAHUAMH, a UCCIE-
JNOBAHUAMM.
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BYAYLLIEE
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J
CbIH 3AKOHA MYPA

Muenumc yueHble UHOrAA Pa3RieKaloTCs, No3BoAAsa cebe
nuwsee. [Tutep Menanap Xopolio NOKMUMAa, YTO ENaET, KOTAa
Hanucan B pelieH3nH Ha «/1BoiiHyto cnupanu»: «Her cMmuicha
CNOPUTb C KEM-TUG0 CTO/b TYTIbIM, KTO HE OCO3HAET, YTO 3TO
CNOXHOE OTKPHITUE (MOJIEKYJISIPHOM FEHETHKM) ABIACTCS BEAH~
vaiiiuMM AOCTHXECHHEM HayKH ABaalaToro sexas. Meaasap, Kak
W aBTOP KHUI'H, KOTOPYIO OH PEUECHIUPOBA, MOXET TELUUTL CBOE
caMoJiof1e, HO COBCEM He 00A3aTeIbHO ObITh TYTbIM, 4TobbI C
HUM He comacuTbeA. Kak xe ObiTh CO CACAaHHBIMH paHee OT-
KPBITUAMU, MPUUYHCACHHBIMU K «HEORAPBUHUIMY»? DUIUKH
chopMYIHPOBAIH TEOPHIO OTHOCHTENBHOCTH H KBaHTOBYIO Me-
XaHMKY, 2 KOCMOJIOrH — TEOPHIO pacuinpsiioiieiics BeeaeHHOM.
PelunTeibo HEBO3MOXHO OfIpE/IENTDh «BeaHaiiliee» JOCTH-
XeHHUE, HO peBOJNIOLUA B MOJIEKYNSAPHOM FreHeTHKe, OE3YCJIOBHO,
Obis1a OAHUM #3 TPAHAHO3HLIX JOCTHXCHHUIR HAYKH ABAALATOrO
BeKa, a 3HAYMT, U Bcel Hayky BooGuie. Kysa xe oHa 3aBeieT Hac
B cneayiomine nathaecar jer? K cepente seka, BO3MOXHO,
mﬂoxum — 6Monor-3BoAUHOHKCT, paboraer B Oxcdopackom
npodeccopare nonyASpH3aAUMK Hayku, yupexaeHHoM Yapniom CumoHH. Ynen
Koponencxoro o6umectsa u Koponerckoro ofuUiecTpa AMTEpaTyphl, No4eTHhHA
JIOKTOP AHTEpaTYpPH U Hayku. B 1997 roay nanywiun MexayHapolnHyto nipemuio
«Kocmocs, a B 2001 rogy — npeMuio Kuctnepa. ABTop KHMT' « DTOMCTHYHBIH

reHs, «<PaciumperHbit peroTHs, «Crienofl yacoBmuk», «Pexa, Texymaa u3
pasts, «FloNHHMARCH Ha NHK HEBEPOATHOrOs H «Pacruievan pamyrys.
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oKaxeTcs, 4To Menasap 6615 6111Xe K MCTHHE, YeM NIpeanoa-
rajiv €ro COBpEMEHHHKH WM NaXe OH CaM.

Ecin cyMMUpoBaTt MOAEKYAPHYIO TEHETUKY OOHUM Cio-
BOM, 5 6h ckazan «undposas». KoHeuHo, reHeTuka MeHaens
TOXE OLUIA HU(PPOBOI B CMbICAE PaCUETOB HE3ABHCUMOTO pac-
npeAcaeHHA reHoB B noxoJeHusax. Ho cocTas reHOB TOra 0CTa-
BAJICAl HEM3BECTHLIM, OHH BIONHE MOTJIM 0Ka3aThCa CyOCTaH K -
AMHU ¢ HENPEPLIBHO MEHSIOILIYMHCA KAYECTBAMU, HEPA3NCIUMO
B3aUMOCBSI3aHHKMMH C onpelcisieMbiMH GEeHOTUNMHICCKHMMU
npu3HakaMHu. TeHerka YorcoHa v Kpuka HacKBO3b SBASICTCH
undpoBoOi, BKIIOYAS CaMy NBOMHYIO crinpanb. PasMep reHoMa
HM3MEPAETCH KONMYECTBOM OCHOBAHHH C TAKOM Xe& TOUHOCTBIO,
C Kakoil onpelienseTcs 06heM XeCTKOTo AMCKa B ruradbaiitax. Y-
BEHCTBUTENIBHO, 3TH JIBE eAMHHLIbI OueH b NOXOXH. CeroaHs re-
HETHKA CTaNia YHCTO HHpopMaLHOHHOi TexHonorneil. [Tostomy
BIIOJIHE BO3MOXHO CKOMMPOBaTh N'EH MOPO3OCTOMKOCTH y apK-
THYECKOMN PEIOb U NEPECANUTDb €TO B TOMAT.

3a nonBeka, NpoieAIAE C MOMCHTa B3PIBHOI'O OTKPbITHA
YorcoHa u Kpuka, ero nocneacTsus paspacTaiorcs no 3KkCno-
HEHTE, KaK ¥ NOJIOKEHO XOpoLleMy B3phIBY. A cCuHTal0, 4TO Bbl-
paxaloch 6yKBaJIbHO, ¥ XO4Y NOATBEPAHTH 3TO aHANOrMEH C
JAPYTHM XOPOUIO U3BECTHBIM OTKPbITHEM,, KaCRI0LMMCS MHDOD-
MalHOHHbLIX TEXHOAOTMH. 3aKoH Mypa yTBepXaaeT, YTo MOLLl-
HOCTh KOMMASGIOTEPOB YABAWBACTCH 32 KaX/Able BOCEMHaAlIaTh
MECSLEB. 3T0 IMIMUPHYCCKUI 3aKOH, HE UMEIOLLIMH TeopeTHye-
cKoro ¢pynnaMenTa, xora Hatan MupBona octpoyMHo npemio-
XHN cobCcTBeHHbI 3aKOH. «3aKkoH HaraHa» yTBepXIaer, 4to
NPOrpaMMHoOe obecneyeHUe CoBeplleHCTBYETCS OhICTpee, YeM
3akoH Mypa, no3Tomy oH H 6bia chopmynnpoBan. Ho kakoii 6w
HU 6bina MpUUKHHa, 3aKoH Mypa BLINONHAETCH YKE MNOUTH NATb-
necsar neT. MHOTHE aHATUTHKH NPeAnonaraiT, Yto oH Gyaer
BHITIONHATHLCA Y Jlafiee, OKa3hiBasl CHIBHOE BIMSHUE Ha Pa3Hbie
obnacTH, HO ITO HE SRISETCS APEAMETOM MOETO OYEPKa.

Hasaitte nyqiie o6CyanM, HeT Ik Kakoro-HHWbyab SKBUBa-
JIeHTa 3akoHy Mypa 119 BBMOPMAaIMOHHKIX TEXHONOINH, NC-
nonwayeMsix npv nayserud JHK. Jlyumine meTons! oueHKH,
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KOHEYHO, 3KOHOMHYECKHE, TaK KaK REHbLIH XOPOLIO OTPAXAIOT
CTOMMOCTb YEAOBEKO-4aCOB H obopynopaHus. Kak B TeucHuHe
JECATHNETHIT HIMEHSNOCH KOANYECTEO KHWJIoocHoBaHMit J1HK,
KOTOPOE MOXET ObITh CEKBEHUPOBAHO 32 OTIPEACNEHHYIO LieHY?
Ecau OHO yBeIMUHBAAOCH TIO 3KCNOHEHTE, TO 32 KAKOE BpeMsi
ynBausanock? 3aMetsre, MpH 31oM HCTOYHUK JAHK He umeer
3HaYeHHA (eCIM HE YUTAThb CaM KOJI, HEBO3MOXHO CKa3aTh, NpU-
HAINEXHT JIK OH HEJIOBEKY, TPUGY Wi MMKPOOY), YTO, KCTaTH,
MOATBEPXAAET POACTBEHHOCTb TEXHOAOTH, NPUMEHAEMBIX B
reHeTHKeE M Hayke 06 undopMaumu. MeToanku siccaenosanus
JAHK pa3Hbix BHIOB H KX CTOUMOCTb B Te4eHue H000ro KecaTu-
JIeTUS OBIAM NPHMEPHO OIUHAKOBBLIMH.

Bbi16paB 3KOHOMHUYECKHE OPHEHTHPHI, St HE 3HaJ, KaK U3Me-
pHUTh LUEeHY Ha TpakTHKe. K cuacthio, 2 norajancs ClipocHTh
ceoero kojery JIxotataHa XoaxkuHa, npodeccopa reHeTHKU
Okcdopackoro yHusepeuTeTa, OKa3anoch, OH HEAABHO BCE 3TO
yXe TpOollean, rOTOBACH K NEKUUH, W Mo0e3Ho npHcnan mHe
pacyeT CTOWMOCTY B PYHTAX CTEPAYHIOB Ha Napy OCHOBaHWA,
T.e. Ha «OykBy» Xoaa JIHK. B 1965 rony LeHa coctasisina npu-
MEPHO OLHY ThICAYY (PYHTOB CTEPIMHIOB Ha «OYKBY» JLiIst CEKBC-
HUpoBaHusa 5S pnbocomnoit PHK 6axrepuu (310 He IHK, Ho
croumocts pia PHK npumepHo takas xe). B 1975 roay ans
cekBeHUpoBaHUs BUpYyca X 174 npuuiiocs 3aTpaTHTL NPUMEPHO
1o pecarb GyHTOB Ha «6yxsy». [nsa 1985 rona XomxKnu He cMOT
HaWTH NOAXOAAIEro npuMepa, Ho B 1995 rosy CeKBEHHPOBaHUE
HeMaToasl Caenorhabditis elegans o6owinocs B oAVH yHT 3a
«BYKBY». IT0 NINOONEHHbIH 00LEKT HCCIEROBAHHI MOJIEKYISAD-
HBIX GHONOTOB, K KOTAa OHU TOBOPAT «HEMATOAA», TO UMEIOT B
BUIY HMEHHO 3TOT BHA. KO BpeMeHM KYIbMHUHALUH NPOEKTa
«[eHoM uenoBexas, B 2000 rony, CTOUMOCTS CEKBEHUPOBAHMSA
COCTaBnAMIa NPHMEPHO AECATH NEHCOB 3a «bykBy». /s Gonee
RaTAAAHOTo K306paxeHns A nepecuntan konvvecrso JHK,
KOTOPOE MOXHO GBLT0 CEKBEHHPOBATL 32 ONPEACAEHHYIO LEHY —
onuy THicavyy Ppynron. Pesynrrathl s 0106pa3un Ha rpadpuxke —
KOJIMYECTBO KWJIOOCHOBaHHIA 33 OHY Thicsivy GyHTOB, A BbiGpan

5-8207
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JorapudMUUECKYIO HIKaNy, TaK KaK 310 yaobuo — kpuBag 06-
pa3yer NpsiMyIo JIUHUIO (CM. PUCYHOK).

51 xouy roAYEPKHYTH, Kak 3TO OTMeTHA U npodeccop Xoax-
KHH, 4TO 4YeThipe TOMKH, OTMEYEHHbBIE Ha rpadUKe, — 3TO Yep-
HOBBIC MOACYETHI. TeM HE MeHEe OHM AeXAT NOYTH Ha MPAMON,
YTO MO3IBOAAET NPEARONAraTh IKCNOHEHIUAIbHBI POCT «MOLL-
HOCTH» CEKBEHHpPOBaHHUA. BpeMs yABOEHHS 5TOR «MOILIHOCTH»
(N4 BpeMs 1BYKPaTHOTO YMEHbILIEHHUA CTOMMOCTH) COCTABNRET
IBafuaTh CEMb MECSILIEB, YTO CPABHUMO C BOCEMHANLATHIO Me-
CcRUAaMH 3akoHa Mypa. YuuTbIRast, 4TO MPOLIECC CEKBEHHPOBAHUS
JOBOJIbHO CHALHO 3aBHCHT OT MOILIHOCTH KOMITbIOTEPOB, HOBHIA
3aKOH BO MHOTOM 0053aH 3aKoHy Mypa, 4To 0ObsicHseT HasBaHHe
MOEro o4epka. E

OHaKO HET HUKAKHUX OCHOBaHMWII 0XHAATH, YTO TEXHOJO-
ruMeckuit nporpecc 6yaeT WATH NO TakoH IKcrioHeHTe. f He
CTPOHA COOTBETCTBYIOUIMX MpadMKOB, HO MeHs OB YIMBUNO,
ec/y 6bl, HANPUMEP, CKOPOCTh CAMOJNIETOB, COKpAllIEHUE NOT-
pebaeHHs TONAWBA AN BbICOTA HEOOCKPEGOB KIMEHSUIHCH ON
no 3KcnoHeHTe. JlyMaio, OHU CKOpee UIMEHSAIOTCS B apuMe-
THUYeCKOM nporpeccuu. [eicrureasHo, B 1979 roay, Koraa
3akoH Mypa eule Toabko HauMHan AeicTBoBaTh, Kpncrodep
DBaHC MUCAT;

«CerogHsuIHue asToMoO MU OTAUYAIOTCH OT NOCE-
BOCHHBIX N0 MHOrUM nokasatensaM. Ho ecau 6r1 aBTO-
MOBWIbHaA UHAYCTPUA Pa3BHBASIACH C TaKOH XKE CKOpo-
CThIO, K&K KOMITBIOTEPHI, HACKOJIBKO Nieuienne U dp@ek-
TUBHEe BbUIH Obl MalIKHbLL. CeroaHs MOXHO GbLIO Obl
KYNHUTb «pOJLIC-pOIC» 32 OuH DYHT TPUALATL NMATL NIEH-
COB, YEThIPEX JIMTPOB XBaTal0 Obl Ha IPOGETr B ISATh M-
JIMOHOB KIWIOMETPOB, 38 MOLLIHOCTU — Ha TO, YTOOLI TpaHe-
noptuposats «Koponesy Esnuaapery l1». A ecnyu 661 Bac
MPUBIEKANA MUHHATIOPDU3aLIKS, TO Bbl MOTIH ObI OMec-
THTb HOJAI0XUHBI TAKUX aBTOMOOKAEH Ha OyNaBOYHYIO
rOJNIOBKY».
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H3yueHne kocMoca, Kak MHE Ka3alloch, TOXE HET He CAMIL-
KOM BIEYATASItOU{MMH TEMIMAMH, NONOOHO Pa3BUTHIO ABTOMO-
6uneit. Ho 3atem st BcnoMHuUn ciosa Aptypa Kaapka, ysH npo-
pouYECKHe CIOCOBHOCTH HeAb3st UTHOPHPOBaTh. BooGpassTe
Oyaymiunit xocMHueckuii xopabab, neTAWNK K 1aNeKOH 3Be3A¢.
Iaxe eciv oH OyaeT NBUTaThCst C HANBO3MOXHON CKOPOCTHIO,
eMy noTpebyIoTCH ReKa, 4TobLl RocTHYb Uesiu. Y yxe Ha noany-
TH ero 06roHMT Gosee GLICTPbii Kopadnb, cCO3AaHHBII 6naroga-
pAl TEXHOJIOTHAM Cledylolliero Bexa. [103ToMy MOXHO CKa3aThb,
YTO NepBblil Kopabiib BooblIe MOXHO He oTnpasiaTs. Ilo Toit
Xe NpHYUHE BTOPoit KOpadb TOXE MOXHO HE OTNPaBAATH, NO-
TOMY YTO €50 IKUMNAX HEU30EKHO OCTaHeTCs O33N CBOUX Npa-
AIPaBHYKOB, KOTOpLIE AOTOHAT UX Ha CBoeM Kopabanie. U Tak nanee.
OauH 13 cnocoboB pelieHHs AaHHOTO NapajoKca — y4ecTb, 4T
Pa3BUTHE KOCMUYECKUX TEXHOAOTHIM He MOXET HATH Brieped 6¢3
pa3BUTHSA APYTHX, 6oNiee «MeIeHHbIX» TexHonorui. To xe camoe
MOXHO OTBETHTb M TEM, KTO CUHTAET, 4TO €1 Obl MpoekT «IleHoM
YyeaoseKar» Hayany ceiuac, To ero 3agepiiniau 6s1 ropalfo ouicT-
pee, [1I03TOMY C HUM CJIEA0BANO MNOBPEMECHHTD.

Ecav orMeyeHHbie Ha TpaguKe JaHHbIE — JOBOJNLHO MpyGoe
npubnMXeH ke, TO IKCTpanoaauua npaMoii o 2050 rona npea-
craBasiercs ele 6onee ychoBHOM. Ho eciin «CoiH 3akoHa Mypa»
YHACNEAOBAN KAX¥e-TO YEPThi «OTHA», 3Ta MpsAMas Mo3BONMET
cllenaTbh HEKOTOpblie MPOTHO3K!. [aBaiTe npocieanM, Kyaa oHa
Hac npuBejert. Ipadux npennosnaraer, 1o B 2050 roay Mbl cMO-
KeM CeKBEHUPOBATh TIONHEIA r€eHOM OJHOTO HesioBeKa 32 CTO
(yHTOB MO CEroAHSALIHUM HIEHAM (3T0 NMPHMEPHO CTO LECThae-
cAT fosstapos). BMecTo Bcero npoexTa « TeHOM HejoBeka» Kax-
JBIi OTHENBHBIH YEI0BEK CMOXET 3aKa3aTh MPOCKT COGCTBEHHO-
ro reHoma. CoeunaaucTsl B 061aCTH NONYAAIMOHHON FEeHETUKH
GyayT BMeTb MOAHYIO UHPOPMALIHIO O YENOBEYECKOM Pa3HO0b-
pa3uu. MoxHO ByaeT NOCTPOUTL POAOCIOBHOE APERBO, OTC/IEANB
POACTBEHHbIE CBI3M JIOOOIO YesoBeKa Mo BCeMy MUpY. JTO ca-
MBI€e 1ep3KUE MEeUThI HCTOPUKOB. C TOMOUILIO Freorpadudecko-
ro pacnpeaeieHus TEHOB OHH CyMEIOT pEKOHCTPYHPOBATh 1epe-
MelLIeHUe HAPONIOB B TeYeHUE BCEX BEKOB, MPOCIEARTb MOXObI
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BMKMHIOB ¥ aMEPHKAHCKHX TAeMEH oT Ansgcku o OrHenHot
Jemnu. OHM y3HAIOT O HAIECTBHH aHrnocaxcos Ha Bpuranuio,
0 PacceNeHUH EBPEeB K AAXKE ONPEACTSIT COBPEMEHHBIX NOTOMKOB
TAaKHX 3HAMEHUTbIX HOJKOBOALIEB, KaK YHHIHCXaH,

CeroaHs peHTIeHOBCKHI CHUMOK IPYAHOM KJIETKH NOKa3bl-
BAaeT, €CTh JIM y YeA0BEKa paK Jierkux Wiy Tybepkyaes. B 2050
fOAY 3a TAKYy0 Xe¢ LEHY HaM BbUIAAYT NOAHYI0 HHGOPMaURIO O
BCEX HAWMX reHaxX. Bpau OyneT BEIMUCLIBATD HE TO, YTO peKo-
MeHayercs B o6LueM cayyae Npr AaHHbIX Xano6ax, a iekapcTBo,
TOYHO MTOAXOAsILUEE JUIA BALIETO FTEHOMA. DTO XOpOLo, HO Tiep-
COHaJlbHas pacrnieyaTka FreHOMa TakXe Npeackaxer ¢ Goablon
TOYHOCTBIO U BPEMSI ECTECTBEHHON CMepTH. XOTHM JIM Mb) 3TO
3HATBL? A JIaXKE €CH M XOTHM, TO XKENaeM JIH AEAHTLCS 3TOA BH-
¢opManmeit co cTpaxoBoi KOMNAaHMEH, KOPHANYECKOI KOHTOPOMH
1 npasuTeascTBoM? [laxe B caMoit 106poit 1EMOKpaTHH He Bee
oOpanyioTcsi Takoi nepcnekTHBe. He roBops yxe o ToM, Kak
noLo0HOR uHbOpMaLRKEH MOXET BOCTIONb30BATHCS KAKOH-HHU-
Oyab HOBOSIBAEHH W UTaep.

Ho HecMOTpst Ha BaXXHOCTb TaKHX Npobiem, UX 06cyxXneHUe
He ABJIETCA UeAbio faHHOTO oyepka. [To3BonbTe MHE BEpHYThCA
K bonee akafgeMuueckoMy npeamery. Ecm cTouMOCTb ceKBeHU-
poBaHHA OyneT ANt YaCTHOTO YeJIOBEKA COCTABANATDL CTO (PYHTOB,
TO 33 Ty Xe 1leHKy MOXHO OyAeT KyNHUTb ¥ TeHOM J11060r0 XHBOT-
HOTO, TaK KaK €[0 pa3Mep NPUMEPHO CONOCTABHM Y BCEX MJie-
KonmuTaowmx. Jaxe ecid NpeanoioXuTb, YTO «CbiH 33KOHa
Mypas K 2050 roay U3MeHUTCA (MHOTHe NIPEANONAraloT, YTO H
3aKOH Mypa yxe He GyldeT NpeXxHWM), BCe PaBBO OCTaHETCH
3KOHOMKUYECKH BO3MOXHO CEKBSHUPOBATD 3a I'oJl TCHOMbI COTEH
BU/JOB MO3IBOHOYHbBIX, THICAY BUAOB HACEKOMbIX, COTEH ThiCHY
OaKTepHit, MULITHOHEI BUPYCOB M GeCKOHEYHOE KOJIMYECTBO pac-
TeHui. Ho ronycTuM, y Hac yner Takoit 06beM HHPOPMaLIKH.
Y1o HaMm ¢ He#t menath? Kak ee nepepaborars 1 HCNOAB30BaTh?

OnHo¥ 13 CpaBHHUTEALHO CKPOMHBIX Liejiei OyaeT nocTpoe-
Hye NONHOI pusroreHeTHUECKOM Tabanibl. CylleCTBYET WL
O/IHO MCTHHHOE JIPEBO XHU3HH, YHHKANbHAasi KOMOHHALIUA 3BO-
JMOLHOHHbBIX BETBEH, H OHO 1O CEH JICHb 10 KOHIIA HE M3YYEHO,
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K 2050 roay mbi OyaeM BAANeTh MOAHOU HWHPOPMaLUMEHR, BO3-
MOXHBIM UCKJHOYEHHEM Oy YT IHLlE TEPMUHATbHbIE BETBYA 00Jh-
HIOrO KoXtHYeCTBa BUAOB (KaK 3aMeTHN Moii Koanera Pobepr
MDsil, 3T0 KOAHYECTBO U3BECTHO NIKLIL C TOYHOCTHIO O ORHOTO
HAH ABYX NOPSAKOB).

Moit nomonHux Man Your npeanonaraet, yto 8 2050 roay
HATYPANHUCTbI 4 3KONOTH BYAYT HOCUTB ¢ OGO NnosieBblc TAKCO-
HOMHYECKHE KOMILNEKTh!, NO3BONIAIOIIKE HAEHTHPULIHPOBATH
BHM/bI Ha MecTe, He OTIIpaBAAa HX My3eiiHbIM aKkcnepTaM. He-
CONbLUOH 30HA, MPUCOEIUHEHHDbIN K MOPTATHBHOMY KOMHbIO-
TEPY, MOXHO GYIET BOTKHYTb B AEPEBO, WIIH B TOJILKO YTO NO#-
MAaHHY!0 MbILIb, HJIH B Ky3HeuiKa. B TeueHne HeckaIbKHX MUHYT
KOMMbIOTEp NpoaHatHanpyeT kimodesble cerMeHTsl JHK u co-
O6IHT Ha3BaHHE BUIA W MPOUYI0 HHPOPMaNUIO, XPAHSILITYIOCH
B 0a3e naHHbBIX.

JHK-TtakcoHoM#us yxe Bbifaa HECKONMLKO clopnpu3son. Kak
300JT0T I HKKaK HE MOTY TIPUHATD, YTO TUTINONOTaMbl BaKXe K
KHMTaM, YyeM K CBMHbBSIM. DTOT BONPOC OcTaeTcs CropHbiM. Ho x
2050 roay oH 6yneT petieH, KAK U MHOXECTBO APYFHX, TaK Kak
6yayT 3asepiueHbl poeKkThl « [EHOM runnonoTaMas, «leHoM cBH-
HbH» U «[eHOM KUTa» (€CAM ATIOHCKHE IPY3bA HE CheAsAT O0heK-
Thi U3yYEHHUA K TOMY BpeMeHH). Ha caMoM aene aasa pelieHust
CHOPHBIX BOTNPOCOB CHCTEMATH3ALHM OTNALeT HEOOXOAMMOCTh
CEKBEHUPOBATH BECh TCHOM.

Mo6oyttbiM HPHEKTOM COCTaBNECHHSA NOJTHOTO IPERa XKH3HU,
KoTopbiit ocobenHo cibHO ckaxetcsl B CUIA, 6ysetr BecoMoe
NoATBepXacHHe (axTa IBONIOUKUK. FickonaeMble 0cTaHKH yT-
paTAT GoNblIOE 3HAYEHHE, TaK KaK COTHH OTACJbHBIX TEHOB Y
OTPOMHOTD KOJIHUYECTBA HbIHE XHBYIINX BUAOB (CKOALKO MH
TOABLKO NOXEJIAEM CEKBEHHPOBATH) NOATBEPAAT OOLLIHOCTS BCe-
O Cylliero Ha 3emJie.

370 roBopwI0Ch HEOIHOKPATHO U, HABEPHOE, CTAN0 GaHwTb-
HOCTBIO, HO fl TOBTOPIO: 3HATH TEHOM XHBOTHOTO — 3TO €lli¢ He
3HAYMT MOHATL XUBoTHoe. Cuanu Bpexxep (MHorue yansis-
I0TCA, YTO OH A0 CHX nop He nonyuwst Hobesnenckyio npemuio)
TFOBOPHJ1 O TOM, YTO TEHETHKE HYXXKHO CAENATH TPH 1L1ara, NpHYeM
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Kaxawlil nocaenyomui 6yaer cnoxyee npeasiayitero. [epaoii
war 6uU1 TPyJieH, HO OH MO3alM: ceroiHs onpenesieHbl aMHHO-
KHMCJIOTHbIE NOCNEAOBATEABHOCTH 6ENKOB HCXOS U3 HYKJIEOTHR -
HOIi MOCNeNoBaTENbHOCTH reHa. Bropoit war — BuluMcieHne
TpEXMEPHOI CTPYKTYPH! Denka vcxo/isi U3 OAHOMEPHO#M noce-
JOBATEILHOCTH aMKHOKMCAOT. PUIMKH CUHTAIOT, 4TO0 B NPUHIK-
rie 3T0 BO3MOXHO, XOTH U TPYAOEMKO, 1Npolie ¥ ObiCTpee co3aaTh
6€10K 1 TOCMOTPETD, YTO byseT. TpeTnii nar — moaeaupoBaHue
Pa3BUTHA SMOPHOHA UCXOM M3 NEHOB ¥ UX B3aUMOAEHCTBHI C
OKpYXAaIOWIHMH YCAOBUSMH, T.€. C APYFUMH FreHaMM. ITO caMbli
CNOXHBIH war, Ho 3MOpPHONOTrNA Pa3BHBAETCA OLICTPLIMH TEM-
namu (ocobeHHo B rnaHe uayyenus opyHkumnii Hox-reHos u
CXOAHBIX FreROB), K X 2050 rony, BeposATHO, 3T0 BYAET BOIMOXHO.,
Kopoue rosops, s nyMato, uro k 2050 rony sM6pronorys cymeior
BBECTH B KOMIBIOTEP TEHOM HEH3BECTHOTO XUBOTHOIO, H KOM-
NBIOTEP CKOHCTPYUPYET MOAECAD €10 SMOPHOHANBLHOTO M IOCTIM-
6pHOHANLHOrO pasBUTHA BILUIOTh O B3pOC0it 0COOH. DTO He
Oyner uMeTh 0cob0it NPaKTHYECKOM NOJIB3bI, TAK KaK MaTKa W
fliLexneTKa Bcerna 6yayT aemenne Kommblotepa. Ho ato nox-
TBEPAMT NONHOTY HALIETO MOHWMAHHUA, ¥ TAKHE TEXHONOTHH
HaiayT npuMeHeHnne. Hanpumep, no NATHY KPOBU JIETEKTHBB
CMOTYT coaraTh 0bpa3 Noao3peBaeMoro, ToYHee, 3To OyaeT cepust
00pa30B OT MTaJICHYECTBA 10 CTAPOCTH (TeHbl HE H3MEHSIOTCH ¢
BO3PAcTOM),

A Taoke nymaso, 4o K 2050 rofily MOSt MEYTA O «FeHETHUECKOH
KHMIe MEpPTBLIX» CTaHeT peanbHOCTHIO. CorjlacHO AapBUHOB-
CKHM NPHHUMIIAM, TeHB BREOB AO/KHLI CONEPXATH ONTUCAHHE
NPEAKOB, U3 KOTOPLIX 3TU NeHbl NPHULIH. TeHneTHueckHit nyn
BUAa — 3TO FIMHa, KOTOPOMY €CTECTBEHHBIN OTOOp NpHiaeT
dopmy. B kuure «Pacnneras panyry» g Hanucan:

«[1ono6rO TOMY KakK necyaHbie YTeChl NPHHHMAIOT
NpUYyLIHBEIEe GOPMBI NIOA ACHCTBUEM NYCTHLIHHBIX BET-
PoOB, NoAO6HO TOMY KaK OKEAHCKHE BOJIHAI (GOPMHPYIOT
ropul, [1HK BepGniona ropMuposanacs B npoiiecce Bhi-
XHBaHWSA B APCBHeEMH ITYCThiHE, B elte 6osice IpeBHEM MOPE



136 Puuapa Aokun3

U MpUBeNa K NOABACHHKIO coBpeMeHHbIX ocobGei. JHK
Bep6M1I0J0B FOBOPHT — MBI JIHWb HE MOHHMAEM 3TOT
A3bIK — 06 H3MeHsIoeMest MUpe HX Npeakos. Ecnu Mut
H3yuuM 3TOT A3biK, T0 JHK TyHUa # MOpCKO#H 3Beaabl
pacckaxyT o Mope, a IHK kpota 1 3eMAaHOro Yepss —
O NOA3EMHbIX TyOHHAX».

Hymaio, k 2050 rooy mbl A3bIK reHOB U3yuuM. Mot Gymem
BBOJMTL TEHOM HEU3BECTHOIO XHBOTHOIO B KOMMBIOTEP H 10~
JIy4aTh HE TOABKO PEKOHCTPYKHMIO CAMOTO XUBOTHOTO, HO H
KapTHHY MMpa, B KOTOPOM XWIH 1o APEAKH, BKIIOUas XMUiHU-
KOB, XEpTB, 11aPa3HTOB, MECTA 'HE3I0BAHHA ¥ JlaXe CTpaxH M
HaZeXNbl.

A Kak HacyeT 6oJiee NpsAMOi pEKOHCTPYKLIMH NPEeIKoB, BpO-
Jie napka opckoro nepuona? K coxanenuio, AHK B AHTape Bpan
I COXPAHUTCA B UHTAKTHOM COCTOSTHHHM, U HU CHIHOBBSA, HU
BHYKM 3aKOHa Mypa He BepHyT ero K Xu3HH. Ho BO3MOXHO,
NOSBATCA CIOCOObI, MOCPEACTBOM KOTOPBIX Mbl CMOXEM HCMOML-
30BaTh O6U/IbHbIH 6aHK faHHBIX coBpemMeHHOM [THK, koTopatii
oyaxer poctynex K 2050 roay. MpoekT «feHOM mIMMNaH3e» yxe
BBIMTONHAETCA, U Gnaronaps cbiHy 3aKkoHa Mypa Syner 3asepuier
ropa3pno 6bicTpee, 4eM NpoekT «[EHOM yenoBeka».

B KOHIIe KHHTH, NTOCBAILEHHOHN pa3MbILIIEHUAM O Cleaylo-
eM ToicaueneTHu («TeopeTHuecKaa GUONOTHS TPETBETO ThiCA~
yesetusis. Outocodekue Tpatcakunu KoponeBckoro obuiectsa,
1999), Cuaxu BpeHHep chenan cieaylowee NpeanoyioXenue.
Koraa reHoM mipMnaH3e Gyner NoJHOCTBIO U3BECTEH, MOXHO
OyneT myTeM cpaBHEHHA €0 C reHOMOM YeJIoBeKa (OT KOTOporo
OH OTJIMYAETCA THIbL HA OOUH npoueHT «6yks» [IHK) pexon-
CTPYHPOBaTh FeHOM Hallero obuero npeaxa. 3To XuBOTHOE, TaK
Ha3biBaeMOC HEJ0CTalOLUEE 3BEHO, XHI0 B AQpHUKe NSTh — BO-
ceMb MUIUTUOHOB IET Ha3a . Ecliy 310 NpeanomoxeHHE PpUHATS,
TO O04YeHb COBMA3RUTENBHO JaTh BON BoobpaxeHuo. Korna
6yner 3asepuieH npoekt «leHoM HegocTaloEero 3BeHay, Cey-
IOL{UM LAFOM OYAET COMOCTaBIEHHE €ro FeHOMA C TEHOMOM
COBPEMEHHOTO 4eIoBEKa. BhIsSICHUB pa3HuLy (C MOMOLIBIO 3M-
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OPUOOIHU), MLl TIORYYHM NIPHUBIN3UTENBHBIH 06pa3 aBCTpano-
NUTEKa, NPEACTaBUTENAEM poaa xoToporo ctana Jliocu. K oMy
BpeMeHH Kak OyneT aaBepilieH npoekT «[leHoM JTIiocH», passuTie
SMOPHONIOTUM JIOJIHO YX€ NO3BOJINTL BBECTH PEKOHCTPYHPO-
BaHHbIl FEHOM B AMLEKIIETKY YeN0BeKa ¥ WMIUIAHTUPOBAThL B
MAaTKY XeHUIHHEI, TaK YTO ByaeT poxiacHa HoBas Jlocu. besy-
CIIOBHO, 3TO BbI30BET 3THYECKHE MPOOAEMBL.

HecMoTpa Ha 6eCNOKOMCTBO OTHOCHTENBLHO CYACTIUBOMH
XH3HH PEKOHCTPYUPOBAHHOIO aBCTPATONUTEKA (Mo KpaliHeH
Mepe 3Ta 3THYeckas rnpobieMa BNojHe NOHATHR, B OTAHYHKE OT
DypPaUKHX BORHEHHUI HacdeT «urpbi B bora»), Tako# 3kcrepu-
MEHT OyeT UMETH HE TONBLKO HayyHble, HO ¥ STHYECCKUE BbirOAb!.
Ceroausi Mbl yXxacawlle 6e3XaI0CTHb K XNBOTHbIM, NTOTOMY
YTO 3BOJHIOLLMOHHOE 3BEHO MEXIY HaMM U LIUMIIaH3€ HEU3IBECT-
Ho. Pa6oTas Han «bonbuInM 06e3busiHbUM MPOEKTOM», HHHLIMH-
POBaHHLIM BblaoILMMCA aBcTpanuiickum dunocodom IMure-
poM CHHIepoM, s FOBOPHIL, YTO CJIyHaitHOE HaXOXAEHHE ITOr0
3BCHa OyoeT NOCTATOuHBIM, YTOOBI Pa3pyiliuTh NPEACTABNCHHUA
00 0cob0M UEHHOCTH YeloBeYeCKOM XH3HU NO CPaBHEHHIO CO
BCeMy Jpyrumm ee bopMaMu. Hanpumep, aebatst «I1po nafd»
OTHOCHTE/IbHO a00pTOB KM UCCAEA0BAHWI CTBOAOBLIX KJIETOK
BCEraa 03HA4aroT UMEHHO YeJIOBEYECKYIO XHU3Hb, XOTH BHSTHOMH
NPHYMHBI 3TOTrO0 HUKTO HUKOTAA He Ha3blBasl. CyllecTBOBaHUE
XWBOi, abituaiuei JIrocH HaBceraa U3MEHUT Hallle npeaCTaB/Ie-
HUe o Mopaty U noautTuke. lonxHa nu 6yxner JItocu cuntaThest
YyesloBeKOM? ABCYPIHOCTb 3TOTrO BOMpPOca OYeBUAHA, OHA CPOJ-
HU pa3rNarofibCTBOBaHUAM 10XHOAPPUKAHCKUX CYaeH, peluato-
L{HX, MOXHO J1IH OTNPEAESIEHHOTO YENOBEKA CYUTATL «GenbiMs.

[Moka 3THKH, MOpaAKCTHI M Teonory (6otock, x 2050 roay
TEONOTUA COXPaHUTCA) 6YIyT arOHHW3NPOBATD IO TIOBOAY NPOLK-
Ta «JenoM JliocH», BHONIOrY CMOTYT 3aHATHCA YeM-HUOYaL 6onee
aMOHLIMO3HLIM, HaNIpUMEpP NPOeKTOM «[eHOM IHHO3aBpa».

CoBpeMeHHbie MTHLb NPOU30LULTH OT AHHO3aBPOB (BO BCs-
KOM cAiyyae, OT NPEeaKOB, KOTOPHIX Mbl Obl CErolHA Ha3BaH
AMHO3aBpaMH, €CIY 6bl OHM BEIMEDSTH, KaK MOJOXEHO AMHO3aB-
paM). CAoxHast 3BOJIOLUOHHAR MHTEPIpETaliMsl FeHoMa Co-
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BpEMEHHbIX NITHL U IPYFUX BLIXMBILWX PENTWIHI nojkiacca
4pX03aBpoB (HanpyMmep, KPoKOoAWaoB) noasoxut k 2050 rogy
PEKOHCTPYMPOBATH OGODIIEHHbIH FEHOM AHHO3aBPOB. Mbl yke
CerofiHs cnocobHhl OCHACTHTD UBIMIEHKA 3a4yaTKaMu 3yOOB, a
3MEI0 — NanaMu. 3TO MOKA3LIBAET, YTO APEBHHE FEHETHYECKNE
MPU3HaKK He OKOHYaTENbHO YTpaucHbl. Ecnn npoekT «feHoM
AMHO3aBpa» OKaXETCA YCNEIHMM, BO3MOXHO, NOJYYHTCH UM-
NA3HTHPOBATb FEHOM B ALIO YCTPHiIbE U BHIBECTH XHBYIO, bl-
LIALLLYIO OFPOMHYIO slluepuLly. XOTb 3T0 yke HanoMuHaeT «[lapk
10PCKOrO0 epHONa», EAUHCTBEHHOE, YTO MEHA BECIIOKOMT, —
BPAR 1M MIPOXUBY IOCTATOYHO A0ATO, 4TO6H 3TO yBUAETHL. Mnn
yTobbl CEPAEYHO NOXATH ANHHHYIO PYKY JIIOCH.



Non Aaeuc*

d
BbIA AU BTOPOM F'EHE3NC?

«To, 4yto Mapc HacejleH KaKWMH-TO CYLECTBAMM, TaK Xe
O0UYEBUIHO, KAK U HEMOHATHO, YTO 3TO 3a cyuiectsa». TaKMMH
ciosamM B 1906 roay amepHkaHcKHit actpoHom [Tepcusans Jlo-
Y311 00BABIII O CBOEM OTKPBITUH. OH NPEeAIONOXUI, YTO XU-
TeJIH YMHpatonieit niaHeTh! TIOCTPOWIH KaHa bt Ui OTBOJAA BO-
Ibl, obpasyiolieiicss NP TasHUH NMOMSIPHBIX 608, B CyXHE K-
BaTOpUabHble paiioHsl. JIisi NOATBepXACHHS CBOEH BEPCHH
Jloyann npeactaBui1 CIOXHBIE KAPTHI.

C 1ex nop kak B 1877 rony AxosaHHu Ckuanapeisu ob6Ha-
PY>XH1 Ha Mapce ceTb TOHKHX JUHKA, MbICADH O XM3HM Ha Kpac-
HOIi TLIaHeTe Kazanachk BnojiHe npagnonoao6Hoi. I IIx. Yaanc
IEHHANBHO MCIIONL3OBAS €€ B BEIMKOAENHOM poMaHe «BoitHa
MHPOBs, onybnukosanHOM B 1898 roay. MHor#e acTpoHoMB!
COrAalIMCh, YTO HA Mapce BO3MOXHO CYLLIECTBOBAHHE KAaKUX-
10 hopm xu3un. B 1960-x B cropoHy Mapca 6bli oTnpaBieH
301/l « Maputeps. AaTuuku He 0BHAPYXWIH HUKAKUX MPH3HAKOB
WIHPOKO 06CyXaacMbix KaHanoB. B 1976 rony ABa KOCMH4ECKHX
kopa6as HACA onyctwinck Ha Mapc. OHy B3suin npoGy rpyH-

* Moa Aasuc — Pu3MK-TeopeTHK, Npodeccop UMepckoro Koslieka B
JNonpone # Yuupepcutera Kynnenenna. OGRacTb HaydHBIX MHTEPECOB — OT
PH3UKK 3eMeHTaPHMX YacTuL 10 acTpoSuonoruk. B 1995 roay 3a Bwnarouly-
H0CA AeATENhHOCTL YAOCTOEH npeMHu TemnserToHa Pa3MEcpOM OANH MHJTHOH

A0ANAPOR. ABTOP HayYHO-NONyAspHRX Gectcesiepos «O BpeMeru», «Pasym
Bora» u «[19T0¢ Yyno: NOMCK NPOACXOKNEHHS KUIHH»,
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T4 4 IPOAHAIM3VPOBANY €€ Ha NPEAMET HATUYWsi MUKPOGOB MM
CJIeIOB OPraHHYECKUX KoOMNOHeHToB. HHuero noaobHoro vai-
TH He YIaNoCh. YUYEHKIE NPULLAK K 3aKII0UERHIO, YTO KpacHas
[U1aHETa — ITYCThiM#M, KyMalowWascs B CMEPTOHOCHKIX YALTpadu-
OJIETOBBIX JAy4ax.

OHAX0 HeAABHO 3TO MHEHHE Hauano MeHATLeH. BoaMoxHo,
MBI IOTOPONTWIKCH 3anucaTh Mapc B 6€3XU3HEHHbIC NAAHETh].
®otorpadnn, caenantbie «MapHHepoM», 1EMOHCTPHPOBAIY
BBICOXILIME pycAa pex, HO Gonee noapobHbIe CHUMKHU € UCKYCCT-
BEHHOro cnyTHuka «Mapc rnoban ceppeitep», NMONyYEHHRIE B
NOCNEeIHHE robl, NMOKa3biBalOT YTO-TO NMOXOXee Ha BBLICOXILHE
03epa Win jaxe okeaHsl. O4eBHEHO, Koraa-to Mapc 6uii Teruioit
M RJIQXHOI 171aHeToi, Bpoae 3emau. Bo3mMoXHO iU, UTO B nipoLl-
JIOM TaM DbLi1a XXH3HbL? MoOXeT, ceroaHs oHa TAUTCA B KAKOM-
HUOYAb YKPOMHOM yronke?

Besivka BepoSTHOCTD, YTO B GIIHXARKIINE NATHAECAT JIET MBI
y3HaeM OTBeT Ha 3TOT Bonpoc. Actpobuonorus 6ypHo pa3p1Ba-
eTCsl, a8 UCCIIeOBaTENbCKHUE NIPOEKTbI, TAKKE KaK NporpaMMa
HACA «OpHAXHHC», CIOCOOHBI OTKPLITh HOBBIE NYTH 1A NO-
MCKA BHE3EMHOMR XH3HU, YueHble UCMBIThIBAIOT CTPACTHOE Xe-
JsiaHue nonacTh Ha Mapc. He uckiiioyeHo, YTo 3T0 Halll €AWH-
CTBEHHBIM IIAHC U3YYHTh BTOPOiIl reHE3NC BO3HUKHOBEHMS XXH-
BOFO M3 HEXHBOIo.

Ho rae uMeHHO cnenyeT uckaTh Xu3Hb Ha Mapce? e Tam
BOJa, 6¢3 KOTOpON CylileCTBOBAHHE M3BECTHBIX HaM (OpM He-
Bo3MOXHO? Ha nomocax MHOTO bJia, 0AHAKO HA3Kas TeMIepa-
Typa cpelibl NpoTUBoAeicTRYeT ero Tasinvio. Ho naxe ecau nen
pacTaeT, Bolibl He ripubasurca. Ona GLICTPO MCITApUTCH, TaK KaK
aTMocdEpHOE NaBAEHUE COCTABJSET MEHEE OIHOTO NPOLICHTa OT
3eMHoro. B npomnom Ha Mapce, noxoxe, 65U COBCEM ApyrHe
ychosusi. Temniepatypa Obisia Bbitle, B AaBIEHUSE aTMOCQEPHI,
KOTOpas coaepxana NapHHKOBbIE raibl TUMA IMOKCUAA Yrnepo-
J1a, XBaTaJlo Ha To, 4TOObI BOJa IOCTATOYHO MO0 OCTaBaiach B
XHIKOM COCTOSHUH. PacueTsl NOKa3bIBAIOT, UTO 3TOT «paii» 3a-
KOHUMJICA OKO/IO TPpeX — TATH MMJUIKApAOB JIET Ha3al, xOTH,
BO3MOXHO, NOTEMNJIEHHE NOopoil Bo3Bpawanock. Tpn ¢ NosoBu-
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HOM MHJLTMApAa 1T — JOCTATOUHO IUTHTEAbHbIA NepHon, 4Tobs!
XW3Hb ycriena NPUCnocobUTbe K K3IMEHAIOLIMMCS YCJIOBUAM.
[ToaToMy yueHble BO3Aaralor HaaexXay Ha o61acTh, JieXallyio
M0 NOBEPXHOCTHIO fiNAHETH. B npolueaiHe ABaALATD JIET OHU
C yAURICHYEM O8Hapy XWX Ha pOIHO#M IUiaHeTe MUKpo6oB, 61a-
rOICHCTBYIOLLMX B TONLIE 3¢MJTH K Ha AHE oKeaHa. B HekoTopbix
MecTax opraHu3Mbl ObUTH HalieHs! Ha TAYGHHE B HECKOJIBKO
KUIOMETPOB. OTH OpTraHU3Mbl OTHOCATCS K UHCHY TEPMODHI/IOB,
KOTOphle HOPMaAbHO CYLUECTBYIOT H Pa3MHOXAIOTCA HPH TEM-
nepaType Bbillie COPOKa rpanycos no wxane Llenbcusi, a Koe-KTo
[AaXe MPeTOYHUTACT TEMIIEPATYPY BbIILE TOUYKH KHITEHUS BOIHI.
HCcTOUHMKOM 3HEPrUH 1Sl MOA3IEMHBIX BUAOB CAYXHT HE Cojl-
HEYHbIH CBET, a XUMUYECKHE COCAUHEH IS, TOPOH OHYU CTIOCOOHHI
yCBaWBaTh ra3kl ¥ MMHEpansl, NPOCaYMBAIOLIMECH YEPE3 TIOYBY,
U MPAMO NPEBpaLaTh UX B 6HONOrHYECKYIO MATEPHIO.

KpacHas nnanera, kak n 3eMsi, UMEET TOPAYYIO CEPALICBH~
HY, UTO MOATBEPXAACTCA BYIKAHHUYECKOH AeATENBHOCTDIO. B
mybuHe Mapca HaBepHAKa WMEKOTCS 0DaacTH, rjie BYJNIKaHM-
4yecKoe TeIUIO PacTOfMIO BEYHYIQ MEP3JIOTY K 00pa3oBaio BoA-
Hble pe3epByaphl. B TakHx pesepayapax BNOJHE BO3MOXHO Cy-
LLIECTBOBaAHHE NPUMHUTHBHBIX popm Xu3HH. [1pu3HakoM atoro
MOryT ObITh ra3sl BPOe METaHa, NpocayuBaloLIyecs Ha OBEPX-
HoCTb. Eciii 30HAN 3adrKCHPYIOT KPOLIeYHble KOHLEHTPaUMy
6GHMOTeHHbIX FA30B B MapcHaHCKOW aTMochepe, 3HAYUT, BCE TaK
1 ecTb. Toraa KOCMUYECKUM anmnaparaM MPHISTCH YrayGHThCA
B Heapa nnaHethl. Hackonbko? HukxTo He 3HaeT, BpeoXeHus
BapbUPYIOTCS OT HECKOMABKHX METPOB A0 KMAoMeTpoB. B npo-
exTe EBponefickoro KOCMHUYECKOTo areHTCTBa «bUrib-2», Ko-
TOpHI# cTapTOoBAI B HIoHEe 2003 rona, Hame4eHO KCROBL3OBATH
CcHapsaan H Oypbi. COMHEBAlOCh, YTO € UX NOMOUILIO yaacTcs
HalTH Kakue-HUOYAb OPraHU3IMBI, 30ECh HYXHO YTO-TO MPUH-
UHMNHANBHO UHOE.

O6pa3upl, JocTaBjlCHHbie Ha 3eMJI0, O3BOJIAT OMNpeae-
JUTh, 661 1M Mapc xoraa-Hubyas o6utaem. CaMmoit 6onbiion
yRaueh Obiyla Onl HaxoaKa KaKOH-HUOGYNbL MUKPOOKaMeHeoC-
™. B 1996 Toay cnieunanuctel HACA 06baBHAM, YTO apKTH-
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Yyeckuil METEOPUT, U3BECTHLIHA nox HomepoM ALH84001 v ynas-
it Ha 3eMJ110 IWeCTHAAKATE MUIUIMOHOB JIET Ha3all, ARNKETCS
OocKONKoM Mapca v conepXHT cieist OKaMeHENBIX MUKPOGOB.
YueHbie NPooMKAIOT H3YMaTh METEOPHT, HO BPSI U TIO HEMY
MOXHO OyAeT caenaTh OAHOZHAYHOE 3aKNIOUEHHE O XA3HHU Ha
Mapce.

IlepBbiit noneT Ha KpacHylo niaxery 3a o6pasuamu HACA
TUTaHUPYET Ha KOHEU 3Toro aecsmunerus. Henunorupyembrit
anmnapar cobeper c ee NOBEPXHOCTH BhI3bIBAIOLIHE HKHTEPEC KaM-
HM 4 nipuBe3eT Ha 3emmo. KamHu noMecTsT B CTporuii KapaHTHH,
BO-NEPBBIX, Y4TOOBI HE 3arPSIIHUTL UX IEMHBIMH OpMaMH, BO-
BTOPBIX, YTOOBI HE TOMYCTHTL 3apaXeHHe 3eMIH HHOMIAHETHHI-
MU HakrepusiMu. BnpoueMm, BEpoOSTHOCTb TOTO, YTO BCEX HAC
1oyOMBaceT Kakasa-HUOyab MApCHAHCKana YyMa, HUYTOXHO Mana,
B cpeaneM Ha 3emimmio ¢ Mapca exeMecauHo nanaer OHH MeTe-
OpHT, a 32 BCIO FEONOTHYECKYIO UCTOPHIO K HaM MOHaneTano
TaKMX KaMHeil Ha Minapasl ToHH. M Hudero, XHBeM. A BoT
BEPOATHOCTE TOG, YTO B 06pa3LaxX OKAXYTCH MUKPOOPraHW3MbI,
BeJIHKa. DKCNEPUMEHTHI MOKA3ATH, YTO MMKPOOHI NIErKO BhLAEP-
XWBAIOT LIGK OT NepeMenst obctoaTenctrs. Cxopee Bcero xo-
JionHoe Ge3B03AYiIHOE NMPOCTPAHCTBO NOAEHCTBYET Ha HAX KaK
KoHcepBaHT. HekoTopbie 6akTepuu B HEGNATONPHATHHIX Ycno-
BHUSIX 0OpasyIoT Cophl M OCTAIOTCS B «CHANLIEM» COCTOSSHUU B
TeyeHHe OHeHb WTUTENLHOTO Neprosa. MasHoik onacHocTbIO Wi
MHKpOIYTE1IECTBEHHUKOB MOXET CTaTb paanaiiua. Ho ecin onn
6ynyT HaXxoaAMTHCS BHYTPM KaMH$# AMAMETPOM OKONO ABYX MET-
POB, TO YNLTPaHONETOBOS HUTYYEHHE, CONHEYHDbIC BCNBILIKH H
6ONLIIMHCTBO IPYTHX SHEPreTHYECKHX (aKTopoB UM He MoBpe-
AAT. Pe3synbTaThl BHUNCICHNA TIO3BOASIOT TIPEANOAaraTh, 410
HEKOTOphie 6aKTEPHI MOTYT CTIOKOIHO BpaiaThest BOKpYyr ConH-
11a MWJITMOHDI JIET, eCIn 0GOCHYIOTCA 8 TTOAXOAALIEH KAlOTe.
TTocnennss onacHOCTb — CTPEMHUTEILHLIA BXOA B 3EMHYIO aT-
Mochepy — ToXe He ONIXHA NOBPEeAUT: MUKPoDaM: TpeHBe He
yCrieeT pacriaBuTh KpynHuiii MeTeopHT. B obuiemM, noxoxe, Het
OCOGLIX NPENATCTBUI WIS YCTICLHOIO NYTELIECTBHR XHIHECTIO-
cobHbIX opranu3moB ¢ Mapca na 3emmo.
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Cocrourcs 1 Bropoit monet 3a obpasiuamMu. YueHsie cHaORAT
MapCOXO0ll CYTIEPKOMIIBIOTEPOM, HEPBHBIMH CETAMMU H CJIOXKHEI-
MU ceHcopaMH. MauinHa caMOCTOATENBHO CMOXET NPOBOANTD
HCCNENOBAHHS ¥ NIPUHHUMATD pellicHHA, Iae U 4To 6paTh. Pa3pa-
60TKa ClieuHaNbHONo. CaMoJieTa, COCOOHOro CKOAL3UThL Hal
BecnnoaHoM MyCTeiHEH, CHIIBHO PACUIMPHUT «KPYro30p» anmnapa-
Ta (nporyakamMu «ComxoypHepa», Ucnonb3osanHoro HACA B
1997 roay, pyKoBOAH OpOHTANBHLII CMYTHHK).

TexHONOrHYecKUe YCOBEPLICHCTBOBAHHA TO3BONAT XETATLHO
H3YYHTL MAPCHAHCKYIO NToBepXHOCcTb. Ho Bce xe 6yaer Henmpoc-
TO HaliTH KaMeHb, HaBepHSAKa cefiepXxaiuit 3 500 000-aeTHION
OKaMeHeNOCTb (He TOBOPSA YX O KUBBIX MMKpoGax). Ha 3emne
nmono6GHble cTaplbl BCTpeyaloTcs KpaiiHe pespko. Ecnay ciycra
NECATUNETHA HHTEHCHBHBIX HCCICA0BAHMIA BOTIPOC O XH3HHU Ha
Mapce ocraHeTcs OTKPBITBIM, TOTAA NOCAeAHEH HanexaoM pe-
IIMTH 3Ty Npobnemy 6yaeT Bhicagka YenoBeka Ha Mapc.

IKcnendLEHs 000HAETCS B KPYrNeHbKy10 CyMMY. CTOMMOCTD
1IoNeTa YeTHPEX aCTPOHARTOB COCTABHUT O MEeHbUICH Mepe fe-
CATKH MWUIHApAOB 20y1apoB. Ho BO3MOXHO, 3aTpaThl yaacTcs
cokpaTHThb. JloporoBusHa aKcneAMuny Ha Mapc cBA3aHa ¢ He-
00X0IHMOCTBIO 32MACTHCH NOPIOYMM IS BO3BPAlICHUSA Ha 3eM-
mo. He3aBHCUMBIA UHXEHep-KOHCYLTaHT Pobept 3y6puH B
KHHUre «B 3ammty Mapca», onybaukosaHHoi B 1996 roay, npea-
JIOXHA OTK33aThCA OT 3TOr0 3araca, UCMoabL3OBaB B KaYecThe
roprouero MeTaH, KOTOpbiii oGpasyerca NpH B3aMMoaeiCTBUH
BO/H M YIIEKHCIIOTO Ta3a. 3yGpuH cuMTaert, yro Ha Mapc MoxHo
nepenpasuTh XMMHYECKHHA pEaKToOp U NOAOXAATb, NOKA OH Bbl-
paGoTaeT 6aK roployero, MOToM MOXHO OChUIATh Hoaei. dnu-
TEABHOCTb TIOJIETA COCTABHT HECKOALKO Mecaues. [TpubeiB Ha
Mapc, acTpoHaBTHl NOCTPOSAT Ga3y ¥ 3AXKMBYT BIIOJIHE CHOCHO,
ITo muennto 3yopunHa, Mapce — sropoe nocie 3emnu 6e3ofacHoe
MecTo B ConHeYHOM cUcTEME. A

CornacHo cxeMme, NpeiacTaBieHHON| B KHUIE, aCTPOHABTSI
nposeayT Ha Mapce aBa rona, OHu 6yayT uccienoBaTh NoBEPX-
HOCTb TUTAHETHE, BYPUTD CKBaXHHB W J00HBaTh 06pa3iubt (co-
OTBETCTBYIOLLYIO aNNapaTypy 3apayee A0CTaBUT rpy3oBoil Ko-
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pabiib). YcTaBIyIo KOMaHy CMEHUT CBEXasi, YTO0bI 06€CNEYHTh
MOCTOSHHOE TIPUCYTCTBHE YENOBEKA Ha 3TOW MUIaHETE.

Okcneauuus Ha Mapc 6yaer ropasno 6osee CIOXHOM, YeM
noJyier Ha JIyHy. ¥ KOCMOHaBTOB MOTYT BO3HHKHYTb CEPbE3HbBIE
npodneMbl, CBA3aHHBIE C INIMTESIbHBIM NPeObIBAHUEM B HEBECO-
MocTH. He vcknioueHo, YTo NOATOTOBKA K 3KCNEAHUMH pacTs-
HETCA Ha JeCATWIETUA. TeM He MEHEE S HE BHXY CEPbE3HBbIX
NIpHYKH, MeLLaloIUX JIIOAM nonacTs Ha Mapc k 2050 roxy.

Yro, ecnu MbI IeHCTBUTENALHO HaiiaeM Ha Mapce Xu3Hb?
OTBeT 3aBUCHT OT TOTO, HACKOJIbKO HaligeHHbie (popMEI GyayT
OTNHYATBLCA OT 3EMHBIX. [leno B TOM, UTO MEXY KpPacHOH U ro-
Jqy6oil mnaHeToM MpoucXoauT obMeH BemecTBaMu. [1pocto ¢
3eM/IH W3-3a CUIbHOW TPaBUTALMK YIETAET MEHBbLIE KAMHEN,
yeMm ¢ Mapca. CxofcTBO 3eMHOIH M MapcHaHCKOM 6Uocdep Bech-
Ma YCIIOXXHHT KapTHHY. BrnoaHe BO3MOXHO, YTO XXU3Hb 3apOlIH-
Nach Ha OJHOM fIAaHETE U TEpPeHecJach Ha Apyryto. Ec/in Tak U
CAYYWIOCh, TO BO3HHWKAET BONPOC, YAANOCh JIM UHTPOLYLHPO-
BaHHBIM GOpMaM 3aHSTb BCE HOCTYMHbIE HHUIN U MOMEILATh
BTOPOMY F€HE3UCY, /M Pa3Hbie OHOIOTHYECKHE CHCTEMBI TT0/1E-
JIWJIK NTUILEBLIE PECYPChI.

KpacHas raHera BuirnsauT 60jiee noaAxXoAKWIEH 1A 3a-
POXIEHUS XH3HU, YeM rosnydasi. Mapc MeHblIe 3eMJTH Y ObICT-
pee ocTbiBaeT. He HCK110YEHO, YTO YCAOBHA, 6JaTONPUATHBIE
JUIS XU3HM, BO3HUKJIM TaM Ha NMOJMUJUIMAPIA JET paHbIe, YeM
3/1€Ch.

ITpuMepHO Yepe3 CeMbCOT MHIJIMOHOB AieT Nocie o6pasoBa-
Husl CoNHEYHOH CUCTEMBI, YETbIPE C MTONOBHHON MMILTHAPAA IET
TOMY Ha3aj, U 3emsis 1 Mapc 1oaBepralich aTakaM acTEpOUAOB
¥ KoMeT. JlapaliTe 8006pa3nuM, YTO MOLIHBIE Yaaphl CTEPJIH BCe
¢ nosepxHocTd Mapca. [lnaHeTy OKyTan nap, pacKajeHHbI 10
TpeX ThiCSY rpaaycos no wkate tenbcus. B pesyasrate Mape
[Iporpencs Ha KUWIOMETp BRyOb. B LeHTpe y Hero Toxe 6bu1o
04eHb ropsyo. EnMHcTBeHHasa xoMpopTHas obaacrb obpasosa-
J1aCh MOCEPENHHE , MEXY BHYTPEHHUM XapOM IUTAHETBI M XapoM
OT GyiCTBa MeTEOPHUTOB. Tya-TO ¥ yAanWINCh MHKXPOOpPraHH3-
Mbl. CornacuTech, BEpCHA 3BYYHT AOBOJbHO yOEAUTEIBHO.
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Bce xuBbie hopMbl Ha 3eMile R3aWMOCBA3aHbl, NMOTOMY UYTO
MMeIoT 00lLero npeaxka. Bee Buabl, cocTanisiowmiye Hauy 6Wo-
ctepy, BASIOTCA BETBAMH OLHOTO JipeBa XH3HU. EcH XU3Hb
3apoauiach Ha Mapce 1 pacnpocTpaHHRAach Ha 3eM10, TO JTHO0bIE
MapcHaHCcKUe popMbl 6YAYT NpeacTaBaAsiTh cO60It BETBU TOrO Xe
pacteHHus. K 2050 rony TexHoi0rus ceKBeHWpoBaHUsa GyneTt aB-
TOMaTU3UpoBaHa. C MOMONIbLIO MOOUIBHOM anTapaTyphl acTpo-
HaBTHl NPOBEAYT HeOOXOAUMBIEC aHAIU3LI. JlocTarasTe MapCcH-
aHckHe oOpa3iLbl Ha 3EMJTI0 CTAHET He3ayeM.

Ecnu kakasi-To popMa MapCHaHCKOM XXM3HH OKaXEeTCs cX0-
HoW ¢ 3eMHOM (hOpMOiA, TOTA NIPEANOIOKEHUE O TOM, YTO XKH3Hb
BO3HHUKIIA 26COMNIOTHO CJAYYaifHO WITHILL SAWHOXABI, OCTaHETCH
B cune. Torna HaM NPUAETCA 3aMNISHYTH B Apyrye yroaxu Bee-
nennoit. EnuHcTeeHHbIH 00bekT B CONHEYHO CHCTEME, KOTO-
Pt MOXET MMETh XHIIKYIO BoAy, — 3T0 EBpona, cnyrHuK I0nu-
Tepa. EBpona nokpeiTa TOJMIIEH b, O KOTOPLIM, BEPOSITHO,
JIEXHT OKEaH, NMOAOTPeBaeMbli MPWIUBHLEIM TpeHUeM. EBpona
HAXOIUTCS OYEHB JAJIEKO OT Hac, MO3TOMY OHa BpsiJl Jiu 3arpas-
HcHa MaTepueit ¢ Semau nnu Mapca. K coxaneduio, nUAOTUpY-
eMblii nonet K EBpone HeBO3MOXeH B 0003pUMOM Oyayliem.
OnHako yepe3 TPMILATH JIET Tyla, BO3MOXHO, OTIPaBUTCH He-
nuioTHpyeMulii anapat. Ero 3asnaueit 6yaer npobuthcs yepes
TOACTBIA cNoi naa. Jnst 3Toro MOXHO ¢HabLHTh 30HA HEOOThb-
UMM SIAEPHBIM PEaKTOPOM. PacTonus siea, 3011 MOr Obl NYCTUTL
B TJIaBaHUE MAICHBKYIO CYOMapUHY M M3Y4HUTh TEMHbIE OKEaH-
CKHe [IyOMHBI,

ACTpOOMONOTU CYUTAIOT, YTO BPAA K B ColIHEUHOMH CHCTeMe
yaactcs HailiTH 6onee coxXHbie GOPMBI XH3HK, UeM DakTepum.
Jnsi pa3BUTHA CIOXHBIX GOPM, BEPOATHO, TPeOYIOTCS MI0THAs
armocdepa, TeKyyasi Boaa, O30HOBBIA CJIOK ¥ TEKTOHHWYECKME
NAATLI, 06ecnedyuBalOLINE KPYroBOpoT atMoc(hepHbIX ra3os,
HanpuMep yriekucioro. MHBIMH CI0BaMM, BCE NOJHKHO OHITh
Kak Ha 3emJie. [TaBHLIM HanpaB/iEeHHEM HMCCJIENOBAHUN cleny-
IOLIUX JECSATUNETHIT ByaeT MOKCK B IPYrUX rajjlakTKax MNaHeT,
noxoxux Ha Hauty, K coxaneHuio, pacctosHue 10 3Be3/ CTOJNb
BEJIMKO, UTO WX U3y4YeHHUe B OnMxaiilee BpeMst He peCTaBs-
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eTCS BO3MOXHBLIM. Be3 noABIeHHS HOBBIX, PEBONIOLIMOHHBIX
TEXHONOI U TI000MY KOCMHUYECKOMY anmnapaty, OTHPAaRICHHOMY
3a npenenabl CoAHEYHON CUCTEMBI, NOTPEOYIOTC THICHUYH JET,
4T0OL! BOoCTNYL cBoeH nenu. MoaroMy nouck apyroi 3emau Oy-
AET 3aBHCETh OT COBEPLUIEHCTROBAHUS METOAKK Habmoaenns. B
NPOLLIbIE OBl aCTPOHOMbI, CUAA B 06CEPBATOPHAX, OOHADYXH-
JIH AecATKM nuaHer 3a npeaenaamu ConHeudo#t cucteMmbl. Ho
CTaliHOH2pHbie TPHOOPH! HEAGCTATOYHO YYBCTBHTEABHbI, 4TOOLI
HAalTH MnaHeTy pazMepoM ¢ 3eMITIO Ha CXOAHOH opbuTe Apyroi
3pe3abl. Heobxonnmbl CBEpXTOYHbIE ONTUYECKHE CUCTEMBI, pa3-
MEICHHBbIE HA CMYTHUKAX K CNOCOOHKIE YAARIHBaTh cnaduii
CBET, UCNYCKaeMbIH 3BE31aMU M OTPAXEHHbIii OT ILNaHeT, a 3aTEM
AHANU3UPOBATh CNEKTP B NMOMCKAX IPH3HAKOB XH3HU (Hanpu-
Mep, cofepxallerocs B aTMocdepe niaHeTs! KUCAOpoaa). 31o
rnaBHas uenb nporpaMmbl HACA «OpumKuHe».

[IpeanonaraeTcs CO3NATh CUCTEMY U3 YETHIPEX ONTHYECKUX
TEJAECKOMNOoB, 1BUXYHUIMXCS XOPOLIO CHHXPOHU3HPOBAHHAIM 06-
Pa3’oM, Ui CO3J1aHUS OrpoMHOIc UHTEPHEPOMETPA, KOTOPhIH
CMOXET ONpeNeNsTh AanieKHe aCTPOHOMHUYECKUE OObEKTH € He-
BEPOSATHOM TOYHOCTBIO. DTa CHCTEMa, HasbiBaeMas « TeppecTpy-
an wianet daiHrep» («Mckarenb NaHET 3eMHOR PYNIIbIY),
MOXeT ObiTh 3anyuieHa B 2016 roay. Ecian npoekT oxaxercs
YCTICHIHBIM, 32 HUM nocnegyer «[lnaner nmaaxep» — UHTED-
tbepomeTp, paspeleHue KOTOPOro COMoCTaBUMO C TENECKONOM
IHPUHOI TPUCTA WIECTLACCAT KUAoMeTpoB. OH NO3BOIAUT No-
NYYUTH Bonee NOAPoOHYIO KaPTUHY NNAHETHI H OOHAPYXHUTH
MPU3HAKH JI06O0# XMU3HUN. YIUBUATEIBHO, YTO YePE3 CTO NATLAEC-
cAT ner nocse Jloyanna Ml HaaeeMcs HAaHTH MPPHIALKOHHbIE
CMCTeMbI B ApYroif COTHEYHOH CUCTEME, 32 MHOTO CBETOBbIX JIET
OT Hac.

KoHeuHo, HaMm oueHb MOBE3ET, EC/IU Mbi OOHAPYXUM CITOX-
HYIO Pa3yMHYIO XU3Hb rae-HuOyabs nobnusocty. B apyrux con-
HEYHLIX CHCTEMaX BIMOJHE MOTYT ObITb NAAHETHI, MOXOXHE HA
3emi0, XU3HL Ha KOTOPbIX TNPOTEKACT Ha ypoBHe GakTepuil.
BoamMoxHo, nosieneHme CIOXKHBIX POPM XH3HH Ha 3emie 0Oyc-
JnoBneHo cnieundnyeckumMu cpoiicTaMu CosiHEYHOM CUCTEMBI.
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Hanpumep, Hama naaHeta uMeeT HEOOLIYHO Goabuiyio JIyHy,
KOTOpasi IOMOraeT CTabMAN3upoBaThL £€ ABHXEHHUE U NPEAOTBPA-
LIAeT Cepbe3Hbie KIIHMaTHYCCKHe BapHauuK. Bepostho, JlyHa
chopMuUpoBANach U3 Xycka 3eMITH, OTKONOBLLEroCs B pe3ynbTa-
Te CKONb3ALIEero yaapa o6nexTa pasMepom ¢ Mapc Bo Bpems
dbopmuposanus ConneyHoit cucremet. [ono6Hoe cobbITHE Bpsa
Jim nosTopsieTcs yacto. [lnaHera fOnnTep ToXE UrpaeT BaXHy10
1g Hac podib. OHa 3atiuLaeT 3eMITI0 OT KOMET M TeM COXpaHsteT
ee Maccy. ITH U Ipyrre O6CTOATENLCTBA, TAKKE KaK XUMrUecK Uit
cocTaB Hawed nnaHeTs! U cTabwmbHocTh ConHua, No3BOAAIOT
NpeAnonararh, YTo IIAHETHI, NOAQGHEIC 3emiie, BCTPEYaloTCa B
lanakTuke, MArko robops, peaxo.

[Tonck BHe3eMHOM XM3HU CTOMT Ha nosecTke AHs. OT pe-
3YJILTATa 3ABUCHT OYEHb MHOTOE, Belb 3TO H MOUCK HAC CaMHX,
OTBET Ha BOMNPOCH!, KTO Mbl U KaKOBO Haflfe MeCTO B KOCMOCE.
Ecin Xu3Hbp — 3T0 YAMBUTEAbLHAS CAYYafiHOCTb M PasyMHbIe
CYLIECTRA BPOAE HAC YHHKANbHBI, TO Halla OTBETCTBEHHOCTbD 32
CBOIO MUIAHETY HEMMOBEPHO BoapacTaeT. Eciu Mbl BCe-TakM Hai-
nieM apyrve GOpMBI XXH3HH, 3TO HABCET1a H3IMEHHT Hally HayKy,
PENUrHI0 H MHPOBO33pette, BeenenHasi, B KoTopo# 3aKOHb
NPUPORB GNATONIPUATCTBYIOT XHIHH, — ITO MECTO, T€ XKH3HbL
aBngeTcs PyHAAMEHTAIBHBIM NPU3HAKOM, 2 He HAHOCHBIM (paK-
TOpoM. 31O Beenennasn, B KOTOPOii Mbl ACHCTBUTENLHO MOXKEM
YYBCTBOBaTh cebs J0Ma.
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W
YTO MPOU3OMAET
U KAK 3TO MPEACKA3ATb

A,e.nan; IVTMTENbHbBIE NPOTHO3bl — 3HAYMT ynogoouThesa Mpo-
METelo: cynh6a TaKUX MPOTHO30B (eCiiy He NpeacKasaTencil)
TIOYTH HasepHsika 6yzet neyanbHoii. v Bce Xe 3To oueHb 3aMaH -
yyBO. 1 PCUINNCA UATH 3TUMH COMHUTEIbHBIMM TPOTIAMH, HO
CKOBLUEHTPHUPOBATLLA Ha CAMOM [1POUECCe NPEACKa3aHHA U OT-
HECTUCH K HEMY KaK K CBOCIO pOJia HJUHOCTPALHH.

Camplit BaxxHbi# PaKTOP AAS TOMHOTO NPOrHo3a — ypoBeHb
AeTann3aluu. OnbITHLIA HTPOK B HACTOAbHYIO HIPY YacTO 3Ha-
€T, No0eanT OH UIN TOTEPNNUT TOPAXEHHE, NOCse NePBbIX XOA0B,
HO PEAKo CNOCo6EH yraaath noapobHocTy dyHanbHOM XoHH-
rypauuu. ObpatuMcs K 6onee CIOXHOMY YPOBHIO MPOrHO3a.
MHorue 61osoru NPeanoaaraioT, YTo XHUBble OpraHU3Mbl O0M-
TalOT H& BCEX MNAHCTAX, MOXOXHX Ha 3CMII!0, HO OHY HE MOTYyT
CKa3aTh, CYLUECTBYIOT TAM NPUMAThI WIH HET.

* Ixou X, XonaaHa — npogeccop NCHXOAOFHH H KOMBIOTEPHBIX H HH~
XEHEPHBIX HayK B MUYKIraHCKOM yHUBEpCHTETE, IPODECCOp W YIeH Toneuu-
TeNbCKOro coseta MHeTuTyTa CanTa-@e, a TAKKE YfieH COBeTa AMPEKTOPOB
MexayHapoaHoro o611ecTRa reHETHYECKHX M IBONIOLHOHHBIX AJITOPUTMOB.
KPpyr HayYHbIX HHTEPECOB — CIOXHbIE AkANTHBHBIE CUCTEM b U KOMMLIOTEPHbIE
MOREAH KOTHUTHBHEIX poueccon. LUMWKO HIBECTCH KaK «OTCU FCHETHYECKUX

aNITOPUTMOBs. ABTOP KHHI «DMEPLKEHLMS: OT X20Ca K NOpaaAKy», «CxpuThiti
MOPANOK: KAK afanTauHu o6pa3yioT CIOXKHOCTb» H APYTHX.
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PacnpocrpaKeHHbiit cnocob npopouyecTBa ONUpPaeTCs Ha
AHATU3 TEKYLUKX TEHACHUM{E. C ero NoMOLULIO Ml TPeACKa3kl-
BaeM BCE, OT OYRYUIMX JOXOZ0B (6yb TO BAJIOBO HAUHOHANBHLINA
MPOAYKT WIH JIMUHBIC (PHMHAHCOBbBIE feSa) A0 COCTOAHUS Oy~
JSIUUH (BKIIOYAsA U3MEHEHHUE KONHMUYECTBA BUIOB). 3TOT METOA
NO3BOJISET ACJIaTh AOBOJILHO BEPHbIE KPATKOCPOUHBIE NMPOTHO3bI,
IOAroCpoYHbie CObIBAKOTCSH TONLKO B TOM CIY4ae, EC/IM peUb UIET
00 OUEHb «MHEPTHBIX» NTpolEccax, HaTIpUMEpP, O pOCTe NoNyJ-
LUWHW WIK HAKOMAEHWH [TapHUKOBBIX Ta30B B aTMocdepe.

C TOYKH 3peHHs TEXHOJIOTHii ¥ OBIIECTBA NMATHAECAT JIeT —
IIOBOJILHO AMTeEnbHbIA fleproda. Ha Takoil BpeMeHHO#R wikane
NPEBANHPYIOLIHE CBOHCTBA CHIBHO 32BUCAT OT TaK Ha3bIBIEMBIX
CNOXHBIX aNaTUBHbIX cHcTeM. CNOXHBIE aAaNITHBHBIE CUCTEMBbI
(CAC) cocTosT H3 MHOTHX KOMITOHEHTOB, Ha3LIBaEMbIX areHTa-
MU, KOTOpbiE NO MEPE B3aUMOIACHCTBHIT npucnocabauBaoTca
apyr K apyry. Ussectibie npumepbl CAC — ¢onnosas 6upxa un
UMMYHHas cucTeMa. [axe 3a OTHOCUTENALHO KOPOTKMi CpoK
CAC 1eMOHCTPHPYIOT LIHPOKHWi CIICKTP HCAMIMTHBH bIX {HENA -
Helubix) 3hdeKkTOB: cCaMoopraHu3aumio, xaoc, GppakTanbHbie
aTTPAKTOPHI, «3aMOPOXEHHMIE CTyHan», TOUKH ONOphl U T.1. CyM-
MUPOBATb JEHCTBUSI KOMTNIOHEHTOB, YTOOBI ONpeAcAnTS 001HYI0
TEHIEHUHUIO, HEBOIMOXHO. bonee Toro, y Hac HeT CTpoiHOM
Teopunt CAC, NO3TOMY HET U NPRHUMNHUAIBHO €XHHOTO CIOCo-
6a ornpeaecAsTh BIKAHME HEATRUMTUBHBIX Bo3aAeicTBHIA. B pesynn-
Tare, Koraa aeno kacaetcst CAC, npefckazaHns ObniBajoT OueHb
HETOYHBIMH.

HecMoTps Ha 370, i CUATAYO, 4TO NPOTHO3B HEOOXOAUMBI,
3T0 N03BOJISIET KOHCTPYHpoBaTh Mojenn. CeroiHA KOMIbiOTED-
HOE MOJACITHPOBAHHE ABISIETCA CAMbIM MOIHBIM HHCTPYMEHTOM
AHAIN3A PA3HLIX TUNOTE3. YueHbie NOAL3YOTCS UM, NOJ06HO
TOMY, KaK JIETYNK OMNpoOYyeT HOBbIH CAMOJIET C MOMOILLLIO UMU-
Tatopa noneta. Ipenckazanne Ha OCHOBE MOJIENU UMEET Cleay-
oI He NPECHMYILLIECTBA:

1. Yerko chopMynupoBaHHbIE IONYIIEHNS MO3BOASIOT KaxX-
JAOMY CYAMTD O PEJIEBAHTHOCTH M COOTBETCTBEHHO O NpaB-
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JONOXOOHOCTU MPOrHO3a U BLIABUraTb COOGCTBEHHbIE
[APEANONOXEHHUS.
2. CyurecTsyer BO3MOXHOCTb NPOCAEANTD, YeM OByCAORIE-
Hb! OLUMOKM, H YTOUHUTL NPOrHO3, BHECH M3MEHEHUS.
3. B0o3MOXHOCTb H3MECHATH YCJIOBHA H BO3ASHCTBHUS N03BO-
ARET NPOBEPUTH HAREXHOCTb POTHO3A.

OnHako UMEIOTCS ¥ HeLOCTaTKH. [UIA NOCTPOCHUSI KOMNbIO-
TepHoil MofieAy TpebyeTcs MHOTO BpeMeHY (HanpyiMep, 3a CPok,
OTMYLUEHHbIH MHE Ha HAaTTUCZHUE ITOTO OYepKa, HEb3A B NoJ-
HOH Mepe UCTI0Nb30BaTh TaKOM noaxoa). KpomMe Toro, He BCAKOE
SIRICHUE NOAKALTCA MOAECAMPOBAHKIO (BIATH XOTH Obl HAIMEHEHHE
KJiumarta).

Kak u npu coznaHni aHMMauuu, Npexie YeM pa3pabarThipaTh
MOJICIb, HYXHO ONPEACANTD, YTO BYAST N3MEHATLCSE MEANEHHO
Wi He ByaeT u3MeHaThesi coBecem. [TocTosHHBlE WIH MEILTEHHO
MCHSTIOLLIMECH KAYECTBA OFpaH WuuBaioT nporHoa. Onpenenue pam-
KM, CREAYCT NEPETH K INEMEHTAM, KOTOPbIE [TPOCTO KOHTPOJIH-
pOBAaTb UNW NOBEACHME KOTOPLIX IETKO MpeacKa3aTth. Kak npasu-
JI0, TEXHOJJOMMUECKNE UIMEHEHUSA NpOLLLE NPSABUAETD, HEM COLLU -
ansHbie, Xota nucarean-dantactul Xions Bepn, I k. Yannc u
Aptyp Knapk aenanu A0BOALHO YCNEHIHbIE COLMANbHbIE TPOTHO-
3bl. Hanpumep, BepH B 1863 roay BuinycTi1 B CBET NPOU3BEACHHE
«[lapvix B ABaauaTOM Beke». CnycTa uenuifh sek, B 1960 roay,
MNapux BO MHOrOM COOTBETCTBOB/ €0 ONUCAHUAM, HECMOTPSA
Ha TaKUE HEeNpeaCKa3yeMble BEUIH, KaK CMeHa MPaBHTEIIbLCTBA,
BO¥HA MJIM M3MEHEHME TPaHHULL. TeM He MeHEE AIMTENIbHBIE COLM -
ajbHble NPOTrHO3bI PEAKO OKA3bIBAIOTCA NPaBHILHBIMH. fopaoH
Myp nipenckasan Bpems, KOria MOWHOCTb KOMITbIOTEPOB yiB0-
UTCH, HO HH CIOBOM He 6OMONBIICA, YTO NOABATCA TAKKE COUN-
anpHble (heHOMEHB!, KaK Amazon.com Wi ¢-Bay.

IMoaTomy noiigy no NPoCTOMY NMYTKH — CHaYala ONIUILY TEX-
HOJIOIMUYECKUE HIMEHEHUR, KOTOPLIE, N0 MOEMY MHEHNIO, NPO-
HU30HAYT B HECKOJbKUX B3aHMOCBA3aHHbIX 00/1aCTAX (KOMMbIO-
TepU3auuu U pobotexHuke, GHOAOIMN, TPAHCNOPTE N UIYYEHUH
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KOCMOCA), 3aTEM NMPOAHATM3IUPYIO COUNaNIbRbIE TTOCNEXCTBHA
3THX M3MCHEHUN (BAMSTHME Ha NONyAAUMIO, RIAHAPOBAHUE N
0bpasoBaHKe, a TAKXE KOHPHICHLINANLHOCTh, MEAULIMHY U By-
AYL{ME HCCNEAOBAHHSA).

TexHoAOrMuECKHE NPOrHO3bE

PacuinpeHie BO3IMOXHOCTEH KOMITBIOTEPA H Pa3BUTHE TOTO,
4TO C HUM CBAI3aHO (HanpuMep, UHTepHera), 1oBoOAbLHO NIpOcTO
NpeacKa3aTh Ha IECATh — ABAANATEL JeT. 3aKoH Mypa oTHOCH-
TEJILHO COBEPILIEHCTBOBAHMA KOMILUIEKTYIOWMX OyAeT npoaos-
XKaTb BhIMOJIHATBCSA, U CErOAHALIHECE MELIEHHOE oBHOBJIEHUE
APOrpaMMHOro ofecneyeHus (NpPUMEpPHO ORHO — XBA AECATH-
NeTHs Ha YIBOeHHE 3P EKTHBHOCTH) TOXe coxpaHuTca. O6a atu
¢akTopa DyayT HrpaTh BaXHyo pojb. U xoTd ceronHs cosmaior-
Csl KOMMBIOTEPHI, CTIOCOOHDBIE «06YUaTLCS» BBHIMTOAHEHUIO NIPH-
MMTHBHBIX 32124, MbI HEAIAJIEKO YIILIH OT [IPOLLIOro BeKa, Koraa
HaJeNIWIM MalHHHY TAKHMH YeJIOBEMECKMMH CNOCOOHOCTAMM,
KaK YMEHME Y3HanaTh OObLEKTH B CTECTBEHHBIX 6¢CNOPAIOYHBIX
YCJIOBHSAX MJIM MOHMUMATh A3BIK TEKCTA. Y HAacC BCE clie OYEHb
HEOSIPCACNECHHLIC TIPCACTARICHUS O TOM, KaK 3aCTABHTh KOM-~
NbIOTEP K300peTaTh, PACCYXAATH CONJIACHO aHATOTHAM M 3Apa-
BOMY CMBICTY, (POPMYAUPOBATh THNIOTE3SI U T.A.

Petuth npobnemy CAC 3akoH Mypa He oueHb roMoraer,
MTOTOMY YTO fiaXe HeBoNbitIHe H3MEHEHNS CHABHO YBEIHYHBAIOT
CNOXHOCTL cucTemsl. HanpuMep, KOMUYECTBO BOIMOXHBIX NO-
CJIEAOBATENBHOCTEH M3 AECATH XOA0B B Hrpe «T0» Bo3pacTaer Ha
(ATb TOPAAKOB, €CJIW, HE MEHASA NpaBuT, 106aBUTb TOJIBKO OAHH
pAA ¥ OXHY KOJIOHKY, 4TOOBI 1ocka ctana 19x19. Ecny ato cnpa-
BeTHBO A UIPH, ONpencaseMOoi nonyaloXHHONM npaBui, To
410 ropoputh 0 Takux CAC, Xax PLIHOK HIIH NPaBUTENIbCTBO,
re AaXe NpeABaPUTENbHLIE MOAENH BKNIOYAOT NECATKH «33KO0-
HOB», OITHCHBAIOHINX B3aUMOe ACTBHA cocTaBAsOINKX? Takne
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NnpobacMsl He PELUIUTH C MOMOUIBI0 MOAHGDHKALIMH aTINapaTHHIX
cpeacrs, obycnousiuek nobeay «Aun 6mo» nan lappu Kacna-
poBaiM. U Bce Xe yueHnle He caalotes. Tepedpasupys cneuu-
aJiuCTa MO HCKYCCTBEHHOMY MHTEINEKTY MapsuHa MuHcku,
YIWBHTENBHO HE TO, YTO «/IHn 6;10» MOXET UMPATh B LIaXMATH!
C 4YEMITMOHOM MMpa, a TO, YTO UEJOBeK, HMEIoWUil ropa3ao
MeHblIe BOZMOXHOCTEH PacCUHTBLIBATD JECATKMA XOAO0B, CIIOCO-
6eH KOHKYPHPOBaTh C KOMITbIoTEpOM. TToNbITKM cO3AaTh Mexa-
HU3M, 06nanaiottuii Co3HaHUeM, BENYTCSI B TEWUCHUE BCEil HC-
TOpHUH YchoBeuecTBa. BoJLUIMHCTBO NICHXOAOTOB CYUTAET, YTO
CO3HAHWE CBA32HO ¢ paboToii HellpoHOB LEHTPaILHON! HEPBHOMH
CHCTEMBI, HO NMOKAa R0Ka3aTh He MOXET. HalTH 3Ty cBA3bL HeBe-
POSATHO CJIOXHO, N 1 HE AYMAl0, YTO yaactTcs B 6auxanimue
NATLAECAT JET.

CoumarbHbie NporHo3pt

Flpupona yenoBeka MEHACTCH OUYEHD MEIUICHHO, ECK MEHS -
ercs Boobiie. PUMcKHE ceHAaTOophi 060oralllaiuCh, CKYMas 3EPHO,
Korna y3HaBany o Tom, 410 Kapdareny rposur neypoxaii (310
rocyaapcTso B CeBepHoit AQpHKe ABASNOCH AN UMTIEPHM TaB-
HBIM NOCTABIIINKOM 3EPHOBbBIX). 32 RBE ThCAYM JIET YSIOBEUECKas
XAAHOCThE HE HCUe3lNla H cnocobbl HCONABL3OBAHUS NMOROOHbIX
CBEflCHUI HE CUNIBHO U3MEHHITUCD.

KpoMe uenoBeyeckoii IpUpoOAb!, ECTb U APYTHE OMEHb HHEPT-
Hbie pakTopbl. OHH ABAAIOTCA CIEACTBHAMM XUHEAEATENLHOC-
T nokosenuit. TIpyMepamu CyXxaTt U3MeHEHHe pa3Mepa no-
NYASiUHY W 3aBUCKMBIE OT HEro MPOUECCH!, B YACTHOCTH CKOTI-
JieHue NapHUKOBKIX Ta30B B aTMocdepe. bonklioe KoauyecTpo
HAUIUX COLNANBHLIX NpobJieM CBA3aHO C BONPOCaMH, KOTODLIE
HEBO3MOXHO ObICTPO PEIIUTD, [TOITOMY HEOGXOAUMbI AOITOBPE-
MEHMbIE RPABAOMOAOGHDIE MPOTHO3bl OTHOCUTENBHO TOTO, KaK
CETOHAINHHUE ACHCTBUA ayKHYTCH HaM B GyayiiieM.



YTO NPOM3OAAET U KaK 3TO NPEACKA3aATH 153

AKTHBHOE H3YYCHHE OHOIOrHYECKHMX TPOLECCOB CKopee Bee-
ro NIPORONXHUTCH, UGO CYHT OrPOMHBIE COLMANbHBIE N hHHaH-
coBble Bbiro/ibl. QO1HaKo, aHATU3UPYs MTOAUTHYECKHE, IKOHOMHU -
YECKHE M JIWUHDBIE ACTIEeKThl, 3eCh BAXHO YAEAATH BHUMAHUC
HcroNb3yeMbiM cpeacteaM. Ha pautensioe vccnenrosaHue oco-
6€HHO CHAILHO AaBUT XENAHUE MOBLICTPEE COPBATh Ky,

TexHOAOrMUECKHe MIMeHEeHH S

Henpexoasiuee TopxecTBo 3aKoHa Mypa nossoaser npes-
NOJIOXUTb, YTO B CKOPOM BpEMEHH 6YAyT MMHUMH3INPOBAHLL U
00BEAMHEHDI B OAHO HECKOABKO PaCIPOCTPAHEHHBIX YCTPOACTD
JBajILATOrC BEKa. B pe3y/brate MOABHTCS MEXIYHAPOAHBIH KOM-
MYHUKATOp-BUAEOKAMEpPa-KOMITbKTEP-aHUMATOP-YCTPORCTBO
I NO3NLIWOHUPOBAHUA-ONOKHOT pPa3MepOM C HAPYUHBIE YacChl
M CHaGXeHHbIii TPEXMEPHbIM ITPOeKLIHOHHBIM AHCTIACEM (BpOAE
TIPOEKTOpPa, KOTOPbIH APTYIIMTY HCTI0Jb30BAN B «3BE3NIHbIX BOH-
Hax»). 3T0 YCTPOHCTBO PACIIMPUT HALUIK BOIMOXHOCTH Y CTAHET
TAKMM Xe€ pacipOCTPaHEHHAIM, KaK Hapy4yHbIe yachl. CHabXeH-
Hoe yA00HbLIM TONb30BATEILCKHM UHTEPPEHCOM M MPHCIIOCO6-
JICHHOE K KOHKPETHOMY Y€JIOBEKY, OHO B NPUMEHCHHU BYAET He
CJIOXHEE 3aNUCHOH KHIDKKH.

Y1oObt cO3AaTh KOMNblOTEP, ciocobHuiit padorath ¢ CAC,
noTpedyeTcA NporpaMMHoe obecneueHue, UMUTHpYoLlee TH6-
KOCTb yesioseyeckoro yma. Heobxonnmst nmporpaMMet, ymelo-
wmue obyyatbes U paspuBatTbes. ClleayeT H3yuyaTh TAKUE COLK-
anbHHle PeHOMEHD!, KaK Kole6aHUe MUPOBOTO PLIHKA, U PeLliaTh
3konoruveckue ponpocki. Sl gymaio, 6yaeT co3naBaThes Bee
6onblie MporpaMMm, CNOCOOHBIX K caMoOMoARdUKAUMH Ha oc-
HOBaHMM NOJTy4aeMoro onbiTa. Yepes nATLACCAT AET, BEPOATHO,
NOABATCA poOOTHI-MTOMOMLHMKN. XOTH OT HKHX U Heb3s Oyner
OXHMAATh 2A6KBATHON peakuMH HAa 4TO-TO HEOXHAAHHOE, HO
BHINIONHATD PYTUHHYIO paboTy ot cMoryT. COMHEBAIOCh, YTO
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4yepe3 AATHACCAT JICT HaYKa ¥ TEXHHKA OfapAT HAC «paJyMHbIMH»
MalllHHaMK, HO [10N1aralo, 4TO B KOHLE KOHLOB ROUAET U A0
3TOrO.

bnaronapsi KoMInbloTepaM M aBTOMAaTH3HPOBAHHBIM N1abo-
PATOPUAM CHJIBHO NPOABHHETCA Halle NMOHWUMAHHE XH3HU H
XUBLIX OpraHn3mMos. K cepearHe ABafnaTh NepBOro Beka Co-
BPEMEHHbIE METOAbi NedEHNS JMOKAUECTBEHHLIX HOBOOOPa30-
BaHMA (XUPYPrusa, XWMKHoOTEPanna u obayueHue) GyayT cunrarh-
CA TAKUMH XK€ YOOrMMH 1 HeadpeXTUBHBIMU, KaK KPOBOIyCKa-
Hue. [lyMalo, Mbl HayHHMCS NOJTy4aTh XHBYIO TKAHb B TPOGUPKeE
M3 NPOCThIX HEXMBBIX BELIECTB H CO3IABaTh Bce HeobxoaMmMoe
IR JleueHma 3Toro n Apyrx 3aGonesannii. ¥ noutr Hapepraka
MbI CO3JaMM HCKYCCTBEHHYIO HMMYHHYIO CHCTEMY, CrTocobHYlo
6OpOTLCS ¥ € XMBLIMH H C KOMNILIOTEPHBIMY BUpYcaMu. Molib
Haield NpUPOAHOIt UMMYHHOH CHCTEMBI YaCTO HEOOLICH BAIOT,
a Bellb OHa DopeTcs ¢ HBONbUWHM KONWYECTBOM BO3BynHTencH
HacToNbKO 3 PeKTUBHO, UTO MBI NOAOATY U3beraeM 3abonesa-
HUHA, ~ 3TO BpeMs, €CIM NEPEBECTH HA YPOBEHDb KIIETOYHKIX
TEHepaLMi, CONMOCTaBMMO C nepuoaoM oT Cpeasnx BEKOB U 110
Hawux AHed. [JluarHocTudecKue BO3MOXHOCTH UCKYCCTBEHHO#M
UMMYHHON CHCTEMB! NO3BOJISIT HAM PELUNTDL HEKOTOPbIE CIOXK-
HOCTH C CEKBEHHPOBAHHEM TF€HOB, OTBEYAIOWINX 33 CIOXHbIC
LN CUTHWILHLIX MOAEKYJI, KOTOpblie 06eCTeYnBaloT Cornaco-
BaHHYIO paboTy KIETOK M BX cnocobHOCTL NpucnocabnnpaThes
K NepEMEHYHBLIM YCIOBHSAM CyHIECTBOBAHHSA.

ABTOMOOM/Ib ABANRLIATOrO BeKa fal rpaxXnaHaM pa3BUTHIX
CTPaH XeNaeMylo MOGUALHOCTL, HO NOPOAWA TPaHCNOPTHYIO
npobaemy. Ml Bce cTpanaeM oT NeperpyXeHHOCTH aopor. Takoe
NOJIOXEHHE BELLICH NOANEPXMBAETCA yXacaloweit tidpacTpyk-
Typo¥ U cnaxeHHo# kamnanuei n066uctos. Tem He MeHee Ha-
funoaaoTCs NPU3HaKH UCNPaRNEHHS CHTYauHH. KOMNbIoTepHbBIC
TEXHOAOIMH U CHCTEMbI TNO6ANBHOMO NMO3ULIMOHHPOBAHNS AAIOT
Hagexay Ha u3obpeTeHne HHAMBUAYATBHOIO TPRHCNOPTa, He
MPHUBA3AHHOrO K fioporaM. Bnonxe BO3IMOXHO, YTO Y4EPE3 NATb-
DECAT JIET MOSABATCA annapathl, CNOCOBHbLIE NEpeMeIaTHCS H TI0
3eMJie, ¥ no Bole, M o Bo3ayxy. JUIs TaKOro TpaHCnopTa fipH-
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aerca pa3paboTaTh HOBbIE NMpPaBUIa ABUXKEHHS, 4TO 10TpedyeT
OnpeeseHHbIX 3aTPaT. 3aTO OH NO3BONUT CAIKOHOMHTH HA MH(-
PaCTPYKTYpe, TaK KaK OTrajeT HatoOHOCTb B PEMOHTE HI0cCe 1
MOCTOB.

1. Hakoneu, Mbl ¢ HOBOI1 3Heprueit NpUMeMCst 3a UCCICA0-
BaHye KocMoca. COpOK JIeT Ha3ai Mbl MEYTaNYU JOCTHYb
rpannu Beenennoit ua cBepx3ByKoBOM caMoieTe. 3aTeM
OT JTOi HIEH OTKA3ANHCh H NEPEKITIOYUITUCH Ha PAKETY-
uocuresib. Teneps, noxoxe, Mbl HAYUHAEM OTKA3bIBATHCSA
OT 3TOM GecnepcneKTUBHON JUHUK ¥ CHOBa TPUHHMA-
eMcsl u300peTaTs ABHTaTe/ibHbIE YCTAHOBKU, TaKHE KaK
peakTrueHblil asuratesb CKPAM (SCRAM).

2. Hauwma, koropas cMOXET CBOG0OAHO MaHeBPUPOBATH B
MEXTUTAHETHOM TIPOCTPAHCTBE, OyAeT UMETh SIBHBIe Ha-
Y4HbI€, BOEHHBIE H 3KOHOMHUYESCKHE NPEUMYLLIECCTBA nepen
APYFHMH HapoOXamMH, noao6HO TOMY KaK 3T0 6bLI0 € MO-
PEXoaACTBOM B NATHAALUATOM ¥ IHECCTHAAIIATOM BEKaX.

3. ACTpoHOMMU# KOHila ABafiiaToro BeKa, ocobeHHOo baaroga-
ps KOCMUYECKOMY Teneckony Xa66nxa, mokasana, cxolb-
KO BCETO YANBHUTENLHOIO OXMAACT HAC «TaM».

COl.I,HaAbele HIMEeHeHUR

CamMan OCHOBHast 3afaya OMXKaMILMX JeCATUACTUIE — 3TO
NPHUBECTH YUCAEHHOCTD HENOBEYECKON NONYASKLUHUN K YPOBHIO,
OTBEYAIOLEMY PECYPCOEMKOCTH TUlaHeThl. Halm caMblie cepb-
e3nbie NpobsemMbl (HEAOCTAaTOK MUILH, KCYE3HOBEHHE ACCOB,
rNoBaIbHOE HOTEIICHHE U NSDUIIUT SHEPIUM) CBA3AHDBI HMEHHO
¢ nepeHaceNleHHOCTBIO 3eMaH. PacTyluee CToONNOTBOPEHNUE Bbi-
3bIBAET y JH0ACH DUIHUECKMI H NCHXONOMHYECKHU CTPece, KO-
TOPBIA HEBO3MOXHO YMEHbLIIMTh TEXHHUUSCKUMH CPEIACTRAMU.
Ceronsst NpUOPHTETHOCTL ITON MPOOAEMbI OCO3HAIOT Lefble
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Hauuu (HanpuMep, Knurait), noaTomy s AyMalo, 4To Yepes NATh-
AECAT NeT HacellcHHe 3emau OyIeT KOHTPOAUpOBaTLEs 6e3 Mac-
COBLIX KaTacTpod Bpoae YyMbl UNYU MHPOBOH BOMHDI.

Mul Bce yalle oGpauiacMes M K APYTUM N0ATOBpeMEHHBIM
npobsieMaM, HaurHaeM NoApPo6HO MX 06CYXKAATh U UCKATL NMYTH
paspeuieHna. Heobxonumule 018 3TOro HaBbIKM, KaK BCeraa,
OTTauMBalOTCA B Urpax. Ho XapakTep HallEro «MOfITOHa» W3Me-
HHAcA. Ha cMeHY HAcTOJBHHWM W 300POBbIM MIPaM MPHLLITH
KOMITBIOTEPHBbiE, Takue HWrpni, KaKk «CHMcHTH» B «LiuBunnaa-
uns», 061ery210T MOHMMAHHE CNOXHBIX COLHONONUTUYECKUX
B3aUMONEHCTBMH, a yaoOHBIN TpexMepHBI HHTepdeic No3Bo-
JIAET 3aypsJHOMY TIOJI3OBATENIO ¢ NETKOCTHIO OnpoboRaTh pas-
Hble BapHaHThi. C pa3BUTHEM 3TOi TEHREHLIWU NOABATCH UIPHI,
MO3BOJISIOILME MOACAMPOBAThL TAKHE COXHBIE CHCTEMBI, KaK
KAHMAaT M UCKYCCTBEHHBIN UHTeexT. Bee 6onbliie Hapoay cTa-
HET pasMbilUIATH, KAKOW RapHaHT Gyayiero Boi6path. MUHH-
aTIOpHOE MHOTO(PYHKUHOHANBHOE YCTPOHCTBO NO3BOJIMT aHANK-~
3UpOBATh Pa3BUTHE COOKITHI NPH MOO0H KaXTONHEBHOMH CHTY-
auuu. Kak W ¢ BUAEOUIpaMH, HaBLIKOB NPOrpaMMHPOBAHUS He
notpebyercs, 1O0CTATOUHO GYAET MHTYUUHH U 30paBOTO CMbIcha.,
OO6sbIKHOBEHHbIE A1oaM 63 0cO60ro HanNpsXxeHWs BynyT yUuThCS
OLEHHBATDb ITOCASACTBHA CBOKX TIOCTYNKOB. BHe BCgKOro com-
HEeHMs, 3T0 6J1aronMPHUAITHO CKAXETCA U Ha COCTOAHUH KOHKpeT-
HOTo 00LIECTBa, W Ha MOJOXEHUH B MUPE.

KoHeuHo, 3nech BOSHUKHYT OnpefcicHHbIE COUHANBHbIE
npobaemsl. Kak xe 6e3 Hux! OnHa yXe CyllieCTBYET: pacTyului
pa3pblB B 3HAHMAX U IOXOLAX MEXIY TCMH, KTO MOXET NO3BOIUTH
cebe MMETh «MIAHUPOBLUMK», W TEMH, KTO HE XOUET WIH HE B
COCTOSIHMM ero NnpHobpecTy. B pa3BUTHIX CTpaHaX «MNAHHPOB-
HIMK», KOTOPbiil CTAHET COCTaBHOH YacThlo Tehedona, byaer
NQYTH Y Kaxjaoro. B npyrux ctpanax — spsau. CeroaHs Menee
NATHAAUATH NPOLIEHTOB XuTejed HOXHOI AMEPHKH UMEIOT
cpeaHee 06pa30BaHe U OYEHb HEMHOTHE PEMYNAPHO NOAb3YIOT-
¢ TeneoHOM.

CyuitecTByeT 1 apyras, 6osce uppokas, npobnema. OHa ka-
caeresl BeeX. ITo cTpeMiieHHe K KOHPHUACHLMaNBHOCTH. Pacripo-
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CTpaHeHye BUIcoKaMep U ObICTPhIX KOMMYHUKATOPOB KAKIOTO
MPEBPATUT B XypHanucTa. O6OCTPUTCA CErogHALlIHee npucTpac-
THE NMPECCH K OT/IaLERKIO BCETO, YTO MIPEeICTARINET «0O1MeCTBEH-
HBlil MHTEpeC» (HecYacTbs, YEJOBEUSCKHE CMAGOCTH U TOMY NO-~
no6Hoe). CpoGona OT BTOPXKEHHS B JHYHYIO XHU3Hb JIEXUT B
caMoM cepjilie AeMoKpaTHYeckoro oblecTsa. HenapoM cka3aHo:
«Moi#t nom — Moa kpenocte». Ecnu 310 npaso 6yaer nornpaHo,
BO3HUKHeT THpaHud. K cepeamHe asanuarh nepBoro Beka 6yner
TEXHONOTHYECKHU BO3ZMOXHO OTCIEAUTH NoApoGHOE fepeaBuxXe-
Hue Mo6oro yenoseka. M bl OKRXEMCSA NOMHOCTBIO B PYKaX BHELL! -
HHX CWJI, TaK Xe KaK cpelHeBEeKOBbie pabbl, KOTOpLIM TpeboBa-
NOChb pa3petlieHne 1S Toro, YTodh BbleXaTh B OHXaiLLYyIo fe-
peBHi0. Kak 1 ¢ orpaHW4YeHHsIMY Ha CBOBOLY CaMOBbBIPAXCHUSA
(B MepenoJHEHHOM TeaTpe Hesibafl Kpuuath «[Toxap!»), anecs
NPUAETCA YXECTOYATh 3aKOHDI, 3anpeiliaiouine npasuTeNbCTBY
W OTAEAbHBIM IMLLAM BTOPraThCA B CBATAR CBATLIX YEJIOBEKA.
HeunapectHo, CMOXEM JTU MbI He IONYCTUTh peaiu3alluH XYTKOR
danTasum Ix. Opysnna, npeacraRaeHHON! B pomaHe «1984».
BnipoueM, ecTb 1 Xopollas CTOpOHA B Pa3RHTHH KOMMYHHKALIHH:
yucno orpabacHuii, U3HACHNOBAHHIA U NPOYUX NPECTYIUICHHIA
JOMIXHO COKPaTHTHCA, TaK KaK PACCYUTHIBATL HA OTCYTCTBHUE
CBHAETENEH NTPECTYNHUKY OYAET CAOXKHO.

CoBepLIEHCTBOBAHME 3HAHMI B 0GACTH GHOJIOrHM IACT HaM
6ecnpeleaeHTHBI KOHTPObL Haa 60/1E3HAMU U TPABMaMH M OC-
Boboaut ot Gonu. OAHOBPEMEHHO BO3PacTET yrpo3a OHoM0TH-
yecko# BOiHB M OlKOOK B reHHOl uHxeHepuu. Ho aymarlo,
HeobxoauMEIe Mephi 6e30MacHOCTH OyAyT NpeANpPUHATL 6e3
ono3naHua. Uckyccrseiknan nMMyHHasi cucteMa obecrieuut
MOLLHYIO 331U TY OT eCTECTBEHHBIX # MCKYCCTBEHHBIX NATOTEHOB.
Ee cnocobHocTh 06HapyXMBaTh GHONOrNYECKHUE MONEKYI, He-
cyu(ue aHTHIeHbI, 4 TAKXE TEXHONMOTHYECKAA aBTOMAaTH3aLuA
pa3paboTKH ¥ NPOH3BOACTBA JICKAPCTB MPUBEAYT K CHUXEHHIO
CTOHMOCTH Jiaxe peaKMX npenapaToB. CHUXEHHUE CTOMMOCTH
JIeYCHHS U YCOBEpLIIEHCTBOBAaHHE METO10B AMATHOCTHKHU NO3BO-
NAT HAKOHEL YKPOTUTH LIEHbI Ha MEARLIMHCKOE 06CTYXUBaHNE.
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BoamMoXHOCTL MaHEBPHPOBATH B MEXTIUIAHETHOM NPOCTPaH-
CTBE OTKPOCT COBEPLIEHHO HOBYIO 3Py B Pa3BUTHU YEMIOBEYECT-
8a. Yepea nuTbacCAT €T y HaC, BeposATHO, GyayT 6a3wl Ha Jlyne,
Ha Mapce 1 Ha EBpone, criytiuke IOnutepa. 3tH 6a3sl Syayr
noaobuem NEPBbIX eBporieAckHUX nocesernii B Hosom Caete B
MATHAALUATOM H llecTHaguaToM Bekax. OHu obecnedar rnocTo-
AHHbBIHA TOTOK YAWBUTENbHBLIX HOBOCTEH, TOACTETHBAIOLLMX HALLE
BooOpaxeHue 1 JIlobonbTcTBo. Ho rMaBHoe — CHALHO MOBLICAT
LaHch! Ha obHapyxeHue B lajakTvke HawiHx GpaThed Mo pa-

3yMy.



Poanu bpyxc*

.
OB bEAUHEHUE NMAOTU U MALUNH

B TeYeHue 1o MeHEIIEeH Mepe NATHCOT NET HayKa U TEXHOJIOTHHN
NOCTABRMANH (PaKTEl, KOTOpbiE YAWBIANW Hac, MPUUMHSIH HaM
JUCKOMPOPT, NPUBONUIIM HAC B OTHasgHUE, a Topoii B ApocTh. B
HaYyane CEMHAALIATOTO BSKA NOCJIE NOYTH MATUIAECCATU NET BHU-
MaTebHbIX HabmoneHui v c6opa uHpopmauuu Manunei Haxec
yAap Nno UepKBu, 3aABHB, 4TO 3eMisd He tanaeTcs LieHTpom Bee-
nexHo#. HecMoTps Ha ero TakTHYeCKHIi OTKa3 0T CBOMUX yoex-
AeHUH, yYYeHbIM CKOpPO CTAN0 QUEBHUAHO, YTO 3eMi1st — achcTBH-
TEAbHO HE UEHTD BCCJ']CHHOﬂ, @ BCEro IN1Ub OZ1HA U3 HECKOJIBKHX
nnaneT ConHeyHOM cucteMsl. Tlo3Xe OHY BLISCHWIH, YTO B
Conuue — 370 NHIb OfIHa U3 MHOTOYHCNECHHBIX 3BC3M, a 3aTCM
OCO3HA/IH, YTO H Halla lanakTuka — nup OJlHa U3 MHOrHX TMa-
JIAKTHK. CC[‘OL[HS[ Mbl CTapacMcCs NMOHATH, OTHOCHUTCA TN 3TO U K
HaulieMy MUpY.

* Poann Bpykc — pykoBoAnTeb AAGOPaTOPHH MCKYCCTBEHBOIO WHTEN-
nekTa v npodeccop KOMILIOTEPH KX HayK B MaccauyceTcckoM TEXHOIOMMYECKOM
HHCTHTYTE, a TAKXe PYKOBOAMTE/b H OPraHu3aTop MPOKU3BOACTBA KOPOPAUHMN
«A#ipo6OTs — NIAPTHEPa MHOTUX M3IBECTHLIX KOMTIAHHH B JIETKOH ¥ BOSHHON
OpOMBILUIEHHOCTH. BB OHHM H3 HeThipeX Benywmx B duasMe Ippans Mop-
pnca «BueTpeii, acieanil M ReYIIPaRIcMbliis, B HA3BaHHH KOTOPOTO HCHOb-
30BaH 3ar0J0BOK CTaThH Bpykca, onyGnukosarnHoi B «XKypHane 6pyiTaHckoro
MeXNIaHeTHoro obulectaas. ABTOP KHHI «MalWMHHOE 3pEHYUE, OCHOBAHHOC Ha
mogaesisxe, efIporpaMmuposauie Ha s3vixe IHCI», «KemGpuitickul nutesnexTs

H «[110Tb ¥ MaUIMHB: KaK HaC HIMEHAT pOBOTHI», KOTOPAs HELABHO BLILLIA B
CBeT.
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Yapna JdapsuH oOHapyXuWa, YTO NIOAH ABASIOTCS ANIIB Ya-
CTbIO LApCTBa XHBOTHbLIX U CBSI3aHb! C XXUBOTHBIMH KPOBHLIM
poncTBoM. Ceit 6eccropHbiit pakT Aaxe CeronHA NPOAOCIKAET
OLITH NPEIMETOM NTONMTHUECKNUX UIP B KHTE/IEKTYatbHOM Get-
naMe CoeanHenHbix L TaToB. ABaniiatelit BeK He CIBHO Pa3BWI
3Ty MHIC]b, HO pa6oTa Kpuka n YotcoHa noxasana, yto 60/b-
IIKHCTBO OCHOBHBIX FEHOB YeJI0oBEXa C1a60 OTANYAIOTCH OT TAKUX
Xe reHOB APOXXEBbIX 'PHOKOB HIIH (DPYKTOBLIX MylLlIeK. B KON-
e BeKa Hac MOTPACNa BEPCHS, YTO XHU3Hb NOSBHJIACh BOBCE He
Ha 3emae, a Obula 3aHeceHa ¢ Kakoi-To Apyroi rutaHeTsl. U
HaKOHELL, Mbl Y3HATH, YTO Y HEOBEK HE TaK MHOTO IreHOB, KaK
MBI TTOJIATAJIH, — MEHbILIE, YEM Y HEKOTOPbIX XXUBOTHBIX U faXe
Kaprogensn.

Kaxnoe oTkpbiTHE 6pocaeT BhI30B HallieMy NpeacTaBieHHUIO
0 caMuXx ce6e. Mbl TepaeM CBOI0 0CODEHHOCTb ¥ pacTBOpsieMcs
B OKpyXaioLem Mupe. Kak 3To HU TAXEN0, HO Mbl IaNTHPYEM -
€Sl K HOBbIM OOCTOATENBLCTBAM, TAK KAK HY OJIHO M3 OTKPbITHIL He
ABNSETCA COBCEM YX HEOXHAAHHBIM. OGHapyxeHHe BHE3IEMHO-
FO pa3yMa MOXET OKa3aThCAl CHRBHOM BCTPACKON, U HaBEpHAKA
TakoBo# 6yneT. Ho ¥ K 3TOMY Mbl HCTIOABOb TOTOBAMCA, Baro
Bce 60nbllie Hapoay NPUCOELUHSETCA K NTPOrpaMMe NOUCKa BHe-
3eMHOT0 pa3dyMa. Bce OTKpbiTHs, Kacatolinecst Hallero Buaa,
OMHPAIOTCA Ha MHOXECTBO paHee 1O6RIThIX HaKTOB, CMIOPOB H
o0CYXNeHN, Tak 4TO UX MOXHO Ha3BaTh 0606LLCHNAMMY.

Cyzna no BceMy, B 6nuxaliliive MATLAECAT JeT NpON3oHIyT
HOBbIE oTpsicaioiiue 060611eHUs1. OHM MOFYT KOCHYThCS caMob
YeJI0OBEUCCKOM CYLIHOCTH, HTO YpeBaTo XECTOKUMH BOiHAMH 3a
COXPaHeHWe HHTEATIEKTYANbHBIX U penuruo3tsix norM. Iepsnie
BCTIBIUIKN 3THX BOMH Y€ 3aMETHDI, U BLITVIAAAT OHH O4€Hb He-
npuaTHoO. Ipsayiune 06o61ueHHs yrpoxXaloT CTEpeTh FPaHb MEX-
1Y YEJIOBEKOM U MallIMHOM, YTO Noapa3yMeBaeT NPpaBOMEPHOCTD
NpoBeJeHKs HAl YeIOBEKOM JHOObIX MaHHIYAAUMK. CHTYauus
OCJIOXHSETCSI TEM, YTO TEXHONOIHH, OTHOCSILIHECS K YeI0Beyec-
KOMY Tejly ¥ BOCTIPOW3BOACTBY, CKOPO NONHOCTBIO U3MEHSATCH,
KaK 3TO CIyYHAoCh 32 MUHYBWHE NATHIECAT NET.

HernacHas noxTprHa coBpeMeHHOH MONEKYNApHOlE 6uano-
MM rjacuT: «Bee XuBble CUCTEMbI, BKJTIOYast Hac ¢ BaMH, BN~
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10TCA IPOLAYKTOM B3aUMOIEMCTBUA Mosekyi». CoBpeMeHHas
61onoris OCHOBLBAETC HA CTPOroM MaTepranu3me. He cywecr-
BYET HHYEIO, KPOME MOJIEKYJ, B3aHMOREHCTBYIOMMX COTNACHO
AeACTRYIOMIMM Ha HYX CHJIaM M CITYYaitHOCTH, ODYCIIOBIEHHOM
KoneOaHUAMM TeMNepaTypH W KBaHTOBLIMM 3ddekTaMu. Her
HMKAKOTro JIHKCHPa XH3HH, HHKAKHX XH3HEHHbBIX CHJI, HUKa-
KOTO [TIOACO3HaHUS, HUKAKOI AyLIK. Taxoi noaxon cpeay y4eHbIx
He ebaTHpyeTca, TaK Xe KaK He BH3bIBaeT COMHEHUH yTBEPX-
LCHHME, 4TO M MEI 4 KapTodeib MPOUCXOAKM OT 06iiiero npeaka.
Eciin nonoxeuus o MONEKYIAPHOH OCHOBE XH3HH WTH 3BONIO-
UMY CHONOTHYECKKX CHCTEM OKAXYTCSA JIOXHLIMH, 3RAYHUT, BCe
(cesibcKoe X03MCTBO, MEANLIMHA, XHMHYECKasd U (bapMaueBTH-
YyecKasd NPOMBILUNEHHOCTD, 2ITHAEMHONOTHS, MEPBI 10 COXpaHe-
HHIO OKPYXKalouei cpeibl) 6a3upoBaNoOCs Ha HEBEPHLIX NMpea-
MOCHINKAX K APUHOCUIIO XeNaeMblil pe3ynsTaT o BoJie NPOBYU-
AeHusn. Ellle napoyka-apyras HoBOCTEH O XHBbLIX CUCTEMAX, H B
clielylolliUe NECATHIETHR NPOU3OHIET KaYeCTBEHHBIH CKaYyOK.
Bo3MoxHO, OH cHIrpaeT WA 6MONOTHH CTO/b XK€ pa3pyLiUTeNb-
HYIO POJIb, KakK NOABICHUE KBAHTOROH MEXaHUKH 418 (PU3NKH
MK N3006peTeHUe KOMMNbLIOTEPa — MTH MaTeMaTHKH. Bripoyewm,
OCHOBY OCHOB OH He 3aaeHeT. T1ocTynaT o ToM, ¥TO Mbl ABASEM-
CA NPOAYKTOM TPH/THOHORB B3aUMORCHCTRUI GECTONIKOBLIX MO-
NEKy/, OCTAHETCA, 3TO HE (PNOTHCTOH U He 3HUp, 3T0 PakT,
KOTOPLIH €XEeIHEBHO U €XEYAaCHO NOATBEPXAACTCH ThICAYaMH
HOBBIX SKCNEPHMEHTOB.

Jlo HenaBHEro BpeMeHU GONBLUIHHCTBO JI0/iei OCTaBaIOCh
B O1aXXEHHOM HEBEAACHNH OTHOCHUTENILHO UCCAe0BaHUIE Moe-
KyApHOH SMONOTHH M ANILD CelYac HAUMHAET 3aMevaTh Npo-
ucxoasiwee. HutHewtHuit npeannent CoenvHerHbix Wratos
Jxopax Byw-maanmuit mocBSTUI oYEPENHOE BHICTYILICHUE
110 HallHOHAILHOMY TeleBUIEHUIO CTBOJIOBBIM KieTkaM. [Tpo-
aHANU3UPOBAB CXPLITHIC HI0AHCHI OMOJIOMMYECKUX UCCIIEa0Ba-
HWIA, OH O6BABII, COCTABUTMCH Ha STHUECKHME U NONUTHYECKHE
coo0paxeHHs, KaKOro poAa UCCIIeIOBAHUA CTBONOBLIX KJIETOK
NpaBUTENLCTBO HaMepeHO UHaAHCMpoBaTs. HecoMHeHHO, Ha-
UIMM Mpe3nRCHTaM ellie He pa3 MpuIeTcs pelaTts oAoOHbe
Bonipochl. KpoMe Toro, HaBepHAKa BO3HUKHYT pasHOrjacus

6-8207
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1BOKATOB C 00EHUX CTOPOH, 2 Ha YU LIb! BblitAYT pa3THEBaHHbBIE
Macch! ¢ TpeGOBAHHAMM 3ANPETHTHL HE TONBKO APOWU3BOACTBO
reHeTHYecKH MOAHPHULUHPOBaHHbIX IPOAYKTOB, KaK ceiiuac, HO
M TEXHOJIOTHH, YHUXAIOWME Hallle AOCTOUHCTRO, PaBHAIOLKE
Hac ¢ u3yyaeMbiMH HaMH Xe apTedakTaMi.

Mbl yxe Hauanu npespauiaTs aHAIHTHHECKHE HHCTPYMEHTSI
MOMIEXYARAPHON 6UONOTHY, Pa3BUTHIE 32 NMOCAEAHHE MATLACCAT
NET, B HHXEHEPHBIE HHCTPYMEHTBl. DTO NM0O3BONSAET HaM MAaHU-
NyJUpOBaTh CAMO XU3HLIO, B TOM YHCAE W YENOBEUECKOM, Ha
caMOM (PYHIaMCHTANbHOM YPOBHE.

(IaThaecAT IeT Ha3aa, cpa3ly nocie Bropoit MupoBo# BOHHH,
npousouina TpaHchopMauua MHXEHEPHBIX HayK. UHxexepus,
onupasLiasicss Ha paboyyio CHOPOBKY, IPEBPATHIIACH B AMCLIMM-
JIUHY, CTporo noauuHexHHyio pusuke. Ceituac Mbl HabGnopaeMm
Havano HoBo# TpaHcHOPMaLIUM HIDKEHEPUH, TENEPb OHA OyaeT
NPEeUMYLLECTBEHHO OMHUPATLCH Ha GMOJIOTHIO, XOTA ¥ HE OTKA-
KETCs COBCEM OT CRA3ei ¢ PpU3nKoil. 5 Bo3rnariaio 1aboparopuio
MCKYCCTBEHHOIO HHTE/UIEKTa MaccauyceTccKOro TeXHONAOTHYe~
CKoro HHCTHTYTa. B XOMHaTax, rae npexae Npon3BOIAWIHCH KpeM -
HHEBblE KPUCTALIBI, MbI cocTaRMmieM nporpammst U3 [IHK-no-
CNIeROBaTEJIBHOCTE M BBOAMM UX B F'€HOM, CTPEMSACH CO3[aTh
6uopoboroB. OGpa3Ho roBOpPA, Halla 3a1aua Ha Ganxanuue
TPUALATH JICT — HAYYUTLCS BbIPALIUBATH CTOR, BMECTO TOI0 4TO-
6bl CaXaTh IEPEBO, YXaXKHBATDH 338 HUM, PYOUTB €ro, paciiuaAuBaTh
Ha NOCKH M Tax sanee. Myl XOTHM NpeBpaTHTL 1a60paTopHio B
KOHBelep no c6opke po6OTOB U3 KPEMHHS, METAILIA M XHUBbLIX
KieTok. [ToKa Xe Mbl BhipatliMBaeM MBILLIEYHbBIE KAETKH H HC-
fl0/Ib3yeM HX B KaueCTBe NPHBOAA B fIPOCTLIX YCTPOICTBAX, SB-
JISIOWMXCSH POTOTUNAMHU NPOTE30B, KOTOPLIE MOXHO 6y1eT Gec-
LIOBHO HHCTA/IMPOBATh B Yenoseyeckoe Teno. OTaeneHus, pas-
pabaTbiBaBUIME MOHCKOBbIE MauiMHbI AN M HTepHeTa, Hayanu
u3obpeTaTh NpOrpaMMbi, CrocobHbIE aHATU3UPOBATD YeJIOBE-
YECKUH reHOM B ITOMCKAX TPHYHH TOTO WK WHOTO 3a60/1eBaHus,
B xoMHaTax, MCITONb3YeMbiX PaHee MU NMPOMIBOACTBA CHCTEM
aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHHSA, MbI H3ydaeM uepeb-
panbHbli KOHTPOMb 32 ABUXCHHAMM 4esoBexa, yToOkl NoToM
DeNaTh HEMPOHHbIE NTPOTE3bl IJIA MOACH € MTOBPEXIACHHEIM MO3-
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roM. A HalUH CNEHHANHNCTH N0 BUACOCHCTEMaM, KOTOphle BO
BpeEMeHNa «XOJIOAHOM BOHHBI» pa3pabaTbiBaiu aITOPUTMBI 1,15
obOHapyXeHUs PYCCKMX TaHKOB, TENEpb CO3AAI0T ClleLHaU3HU-
POBaHHYIO0 CUCTEMY BH3YaIU3aUMH TR UCMTOJIb3OBAHHA B Hell-
poxupypruu. Ml Takne TpaHcopMaLBy NPONCXOIAT ¢ HHXKEHE-
paMy NOBCEMECTHO, HE TONBKO B MaccauyceTccKOM TeXHONOrn-
YECKOM HHCTHTYTE.

IMepsrMH Ha cebe MCNBITATIH HEHPOHHBIE NPOTE3bl NIOAY,
MMEIOLHE Cepbe3HbIe KHHHYecKHe npobaeMbl, OHH xoTenn
KOMMEHCHPOBATh TENECHbIE M BHYTPEHHUE NMOBPEXIEHHsA. Ve
JaBHO CYLIECTBYIOT HCKYCCTBEHHBIM peryisTop CEpACYHOrO PUT-
Ma, HCKYCCTBEHHHIH CYCTaB, 2 HENABHO NOABUIOCEH M UCKYCCT-
BeHHoe cepaue. Ceroaxa B obHxon BXOAAT 6onee CA0XKHbIE Hel-
POHHbie ApOTe3hl. JAECATKH ThiCAY MALMEHTOB, CTPAAAIOIIHNX
noTepeit cayxa, HOCAT CNELIMANbHbLIE MPHCNOCOOIEHNUS, UMIT-
JNTAaHTHPOBaHHbIE BO BHYTPEHHEE yX0. DTH UMIUIAHTaThi obecre-
YUBAIOT CIBILKMOCTD MONAIOKNHBI 3BYKOBLIX 4acTOT MYTEM
npaAMOH CTUMYNSLMH NeprbepHYEeCKUX HEHPOHOB d/1eKTpHYE-
CKMM TOKOM. FlaLMeHTH! cnbliat 61arofapsi KOMGMHAUMM KpeM-
HHEBBIX H 6MOJIOrHYECKUX HEPOHHBIX CXEM.

Jhioan, cTpanalouire aereHepaUyeii XeToro niaTHa cetyar-
KH, CTAHYT OCHOBHbIMH KNTHEHTaMu GUOMHXXEHEPOB, KOoraa byaeT
pa3paboTaH cxofHblit 2PGEKTHBHBIN 3PUTENBHEIT UMAJIAHTAT.
YyeHble 110 BCeMy MHPY CTPEMATCS CO3aTh TEXHOOTHIO, 1103-
BOJIIOLIYIO UMTIJIAHTHPOBATh B CETHATKY YEJI0BEYECKOro Iiiasa
KPEMHHEBYIO KaMepy, Kotopas 6buia 661 crnocobHa nepexaBaTh
HU3obpaxensie NpPAMO Ha 3pUTENbHBIE HEPBLI WK OTINPABAATH
€70 B COOTBETCTBYIOLLUIA LIEHTP FONOBHOTO Mo3ra. beinu npose-
ZeHbl 3KCNEPUMEHTH TTO KPaTKOBPEMEHHOMY BXMRBIECHHIO 110-
no6HBIX yerpoiicTs. K MOMEHTY HanHCaHUA 3TOro OUepKa Tpoe
NaLMEHTOB HOCAT UMINAHTATHI CETYAaTKU yXe Gonee roaa, xo-
TA pe3yNbTaThl SKCIIEPUMEHTOB 110 CUX MOP He ONYOJIHKOBAHHI.
3pUTEALHBIC UMIAAHTATL] CAENIATh TOPA30 CJOXHEE, YEM CITY-
XOBBble, XOTS Obl MOTOMY, YTO HEOBXOMAHMbI ThICSYH TOUHBIX CO-
€AWHEHUI MEXAY YMINOM KaMephl M HeiipoHaMU (U1 pacno3Ha-
BaHMsA OObIYHOM peyH JOCTATOYHO JIMLIL HEGONBUIOro KoHye-
cTna coeaAnHeHMit). OAHaKO ecTh BCE OCHOBAHMS TIOJIaraTh, 4T0O
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UMIUIAHTATBl CETYATKH CTAHYT CTO/1b X€ PACIPOCTPAHEHbI, CKOJb
U KOXJIeapHble,

MNauueHTnl, CTPaAaoWME NApaNnHYOM PYK U HOT U UMEIOLLHE
BBICOKO PACOIOXKEHHYIO TPaBMY THO3BOHOYHUKA, HE NO3BONA-
IOLLYIO TOBOPUTb H KOHTPOJIUPOBATb ABIXAHUE, TENEPb MOTYT C
NOMOLLbIO HEAPOHHBIX UMILIAHTATOB, BXXHBJICHHBIX B MO3T, MbIC-
ACHHO YNPaBASTL: KOMALIOTEPHO! MBIIBIO. DTO NO3BOASIET UM
OGHATLCA ¢ OKPYXKAIOWMUM MUPOM: Onyxnats no UHTepHety,
ne4aTarh TEKCTHl W BECTH 3NEKTPOHHYIO nepenHcky. UHoraa
poGOTH! MOMOTAIOT UM AXE YIPABAATHCA ¢ OLITOBLIMH RenaMH,
MoXHO paccUMUTLIBATDL, YTO TEXHONOTUH, MNO3BONAAIOUIHE THRKE-
JI0GONBHBIM HE TEPSITh YENOBEYECKOE TOCTOMHCTRO, OYAyT 11po-
JONIXATb PAa3BUBATLCA,, ACCOPTUMEHT UMILIAHTATOB PACLLIMPHTCA,
BO3MOXHOCTH paboTaTh yBeAMYaTCS.

FlpoBoasATcS U Apyrie SKCNEPUMEHTHI IO BXUBIEHUIO KpeM-
HHMA ¥ META/1a B TEJIO YeNIOBEKa IS PElICHUA MEAMLIMHCKUX
npo6neM. Hanpumep, cylwecTByeT yCTpOHCTBO AN TPEHUPOBKH
MBIUILL [TOCJAE HHCYABTA U TPAaBMbI MO3BOHOUHMKA U T4 MEPEHa-
NpaBJICHUS HEPBHBIX CHTHANIOB Y NallMeHTOB ¢ 6oae3Hbio fap-
KHHCOHA. MBI HazeeMcs, YTO K HUM CYMCIOT MIPHCNOCOOMTHCA
KpUTHUecKue o6nacTi ronoBHOro Mo3ra. )

He 3a ropamy BpeMeHa, Korjia nofo0Hble KIIMHHYECKHE Npo-
Helypbt HAYHYT UCMOABL30BATLCH HE TOALKO B MEAMLHHCKMX
uensx. Yepes necats — ABALLATH JICT HaLUA KYNLTYPa M3IMEHHUT-
csl, ¥ Mbl ByieM HCMoAb30BaTh POOOTEXHHMKY, KPEMHHI M MeTaIL
JUIS1 COBEPLICHCTBOBAHMA HALLIHX CIOCODHOCTE ! NO3HABaTL MUD
Y AeiicTBOBaTH B HeM. 310POBbIE JIIOAH CMOTYT UMITTAHTHPOBATh
cebe B MVa3a ycTpOMCTBa, NO3BONSIOWMKE BUIETH B MK pakpac-
HOM UN# YABTPaHONEeTOBOM CNIEKTPE, W UMIJIAHTUPOBAThH B
MO3r NpsamMoe 6ecnpoBoAHOE COeRAHEHME ¢ UHTepHEeTOM.

Kpome Toro, npuMepHo 4epe3 YeThepTh BEKA Pa3BepHETCA
LIMPOKOE UCTI0Nh30BaHKe FeHHOM nHXeHepuu. OHa OyaeT npH-
MEHATHCA He-TONBLKO B CEALCKOM XO0351HCTBE U MEAULIMHE, KaK
celvac, Ho ¥ B HePTAHOH NPOMBILIIEHHOCTH, B NPOU3BOACTBE
MJIACTMACC U APYTUX MATEPHANOB, B YTHIIU3ALIUU OTXOAOB U ApY-
mx cdepax, KoTophie ceityac CI0XHO BOOBPa3HTb.
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Ldymaio, Kk 2050 rogy Mbt HAyYHMCH BOCTATORHO aKKYPaTHO
HCIONb30BaTh METOBl FEHHOH WHXEHEPHU IS YAyYRUCHHS
cobcTBeHHO# NNoTH. U 370 He cTaHeT ceHcauueh, Bellb HOBHE
TEXHOJIOFHH 6ynyT 6a3npoOBaTbC Ha JOCTUXEHHAX «CTaphIX»
HayK. ,

OnHMM M3 NEPBbIX YCOBEPINEHCTBOBAHMH YENOBEKA MOXET
CTaTh yBEJIMYEHHE KONNYECTBA HEHPOHOB B KOpeE NOJTIOBHOTO MO3-
ra. Ha kpbicax Takue 3KCrnepHMeHTH yXe nipopoastca. Ecnu B
onpeaeNeHHbIA NEPHO Pa3BHTHA Kpbice H06aBUTH OAKH COit
HEApOHOB B TONOBHOK MO3T, TO €€ YMCTBEHHbIE CNOCOOROCTH
yBenuyarcs. XOpoleHEKO W3Y4HB FOPMOHAJIbHbIH GanaHc ye-
JIOBEKa, KOHTPOJIUPYIOIMH pa3BUTHE MO3Ta B AETCTBE, Mbl CMO-
XeM 100aBASITL HEHPOHK] KO B3pOCJIOMY MO3TY, TEM CaMbIM No-
BbiLIIasi CBOHM MHTE/UIEKT H BOCCTAHABNNBASA NamsTh. beaycnoBHo,
6ynyT yxacHble olIMGKN K CTpalitHbie HCTOPHH o6 KX nocnen-
CTBMSIX, HO OHH HE NMOMEILAOT TEXHONOTHYECKOMY POrpeccy.

K cepeanne npanuars nepsoro seka 6HOTEXHONOTHH, BEPO-
AAITHO, MO3BONAT BuibUpaTh hHanuyecxye, YMCTBEHHBIE H THYHO-
CTHbIE XapaKTepUCTHKM Oyayuero pebeHka. Mbl Bce BHAENH,
KaK BO3MOXHOCTb ONPEACTINTD MO [UIONA U3MEH WA COOTHO1iIE-
Hue nosios B nonyasuusax Kuras u UHaMu, Tak yTo CIOXHO
NMPEANOAOKHTL, KAK HOBOE JOCTHXEHHE UMEHHT YEJIOBEYECTBO
B LIENOM.

Mbl Takxe HayuyuMca MOAYNTHPOBATb COOCTBEHHBIC TEa.
«KocMeTHYeCKMHA peMOHT» 32 NOCAEAHUE ABARLIATH IET NOJTYYHN
IKPOKOE PAcTIPOCTPaHeHHe B 3aNalHbiX cTpaHax. Yepes nsarsb-
AECAT NIET Ha CMEHY XMPYPrHH ¥ GHOXHMHHU B 3TOH obracTH
NpHAET FreHHas HHXeHepHs. BoabIIMACTBO 104l HaBepHAKa
3aX0TAT 003aBECTHCH «BeWHOH MOIOAOCTBIO» , HO MHOFHUE TIOXE-
Ja0T 030POBHTLCA MW MPHCTIOCOOUTHCA K ONPEACIEHHOMY
00pa3sy xu3Hu. NpuuyIHBOCTE POAA YENOBEYECKOTO YBETUYHNT-
¢S HACTOJILKO, YTO Mbl CETOAHS Y NPEACTaBUTL cebe He MOXEM.

TexHonorum, paspaboraHHble Wi U3MEHEHHUA HeJloBeYe-
CKO# NMNOTH, HalaYyT NpUMeHEHHE H B TIPOMBILIIEHHOW MHO-
pacTpyktype. To, 4To cerogHs NPOH3BOAUTCS, OYAET BHIpALUW-~
BaTbCA (BCMIOMHUTE TIPUMEP CO CTONOM). [eHeTUyecKH Moau-
¢$ULMPOBaAHHBIE OpraHU3Mbl OYAYT COBEpLIATL MOJIEKYJISPHLIE
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MaHHMNYAALHN, AOBUHYACH LUHDpoBOMY ynparneHuto. Hauu
TeJIa N MaTepHabi, 3roTaBIMBaeMble Ha pabpyikax, 6yayT onn-
HakoBbIMY. BO3MOXHO, HaM yRacTCSl pa3sfienHTb MX B CBOCM
CO3HaHHWH, KaK CETOIHA Mbi BUIHM Pa3HULy MeXIY YeoBeUe-
CKO XXH3HBIO U XHU3HBIO MHKY6aTOpCcKOro Libinnenka, Ho cmy-
LIEHHME 3aCTABUT Hac rny6xe 3afyMaThCs O CBOSM CYLLECTBOB2-
HUH, TaK YTO Hallie BHROBOE CAMOCOIHAHHE HAaBEPHAKA U3ME-
HUTCH.

Mo Mepe pa3sBHTHS HAYYHOrO ¥ TEXHMYECKOTOo fporpecca
Mb! ByAEM CHOBA M CHOBA CTAIKUBATLCA C OAHUMH U TEMW XKe
TPEBOXHLIMHU BOTIPOCAMM: YTO TAX0e XH3Hb; YTO JenaeT Hac
«HOABMW»; TOYEMY APYrie CYLiecTBa He JOCTUTAIOT YENOoBeUe-
CKOTO YPOBHS; UTO TAKOE «CBEPXYENOBEK»; KAKHE UIMEHEHHUA
4e0BEYCCKOM! NPUPOALI Mbl MOXEM MPHHATD; 3TUHUHO 1U MAKU-
TIyIHPOBAaTh YEeJIOBEYECKOH XU3HbIO; 3T HBI JTH AaXKE TE MaH!U-
MNYASALMHU, KOTOPbIC HAaMPaRAeHb HA «KOPPEKLHIO»; Yeil BapHaHT
«KOPPEKIUH» Ayillie; YeH BAPHAHT «XU3HU» U «4eJIOBEYHOCTH»
JIyqllie; KaKylO OTBETCTBEHHOCTb HECET YYCHbIHA 38 MAHUITY/IS UMK
Hajl KaKUMH Obl TO HH 66110 POpMaMM XU3HH.

06 3ToM 6yayT CTOpHTDb He TObLKO yYeHbBIE. 10 Dyner ob-
CYXaTh Bce OGLLECTBO, MTPHYEM C TAKUM OCTEPBEHEHHEM, UTO
HE MCKJIIOYEHBI AKThi BAHAAIN3MA, a TO ¥ NAIHOMAcWITabHuie
BOJiHbI.

OTKpHTUA, CACTAHHDIC 32 [TOC/IEAHHE NATLCOT NIET, U3MEHU-
JI Hallle TOHWMaHHKe CBOEro MecTa B KocMoce. OTKPbiTHA chie-
AYIOLLMX NIATHIECATH NET USMEHAT CaMo MecTO. MBI iepecTaHeM
ObITh NNaCCUBHLIMU HAONIOAATENAMH NOPAAKA BEWICH U NpeBpa-
TUMCA B OMEPATOPOB, MAHUIYTHPYIOLIMX XHU3HbIO. MBI BbliizeM
3a npejenn JapBUHOBCKON 3BOMIOUMH. Mb! HayHeM ynpapiaTh
TEHE3UCOM M KaK OTIeNbHble 0Co6M W Kak BuR. [1o cpaBHeHHIO
C rPAYIIHMH COOBITHAMM HALIM IKCMIEPUMEHTHI € paciuene-
HHEM siipa NOKaXyTcs AeTCKUMH urpamMu. Ham npuaercs caep-
XHBATb U KOHTPOAHPOBATH CBOC BLICOKOMEPUE, €CITH MbI XOTUM,
YTOOBI CHTHA/IBI HALLIMX NOTOMKOB KOrIa-HUGYb 06HapyXuIH
«NIPOTPaMMBbi ITOHCKa MHOILTAHETHOrO pa3yMas, pa3BepHYThie
rae-hnOyab Ha APYIHMX UTaHETax.
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Q
BYAYLLLEE MATEPUM

XMMHKH ~— Bo/UEOHHKH, paboTaolue ¢ MaTepue. OHK co3-
A210T HOBbIE BELLIECTBA H3 3eM1U, BO3AyXa U BO/Ibl K NeNAT dop-
Mbl, KOTOpKIE, BO3MOXHO, HE CYLECTBYIOT GOjlblue HUrae BO
BcenerHom. Ho B otinyme ot pa6oThbl BOAWEGHHKOB UX IeATENb-
HOCTb OTIMPAETCH HA PEANTbHYIO OCHOBY — ITY0OKOe NMOKUMaHHe
TOrO, KaK COEIUHAIOTCA ATOMbI M KaK M3 HUX 06pa3yioTcs HOBLIE
KOMOHWHaiuu., PauMoHanbHBIH MOAXOA K H3YYEHHIO MaTepHH,
BeAYLIHICA Y XMMUKOB, poauacs 6naroaapsi 3KCnepuMeHTam
CEMHAAUATOro — AEBATHAALATOrO BEKOB U YKPEITHACA B IBaA-
LaTOM BEKE MOCJIE NPUIOXEHNS K XHMWHU TPUHUMTNIOB KBAHTOBOM
MEXaHUKH.

IMnoabi AeSITENLHOCTH XHMUKOB 33 NOCNEIHUE MATHIECAT NET
BHAHLI MOBCIOAY. DTO JIEKApCTBEHHbIE MPenapaTht, YATUHSIOHINE
XKHW3HB, HTeuuBaloUIMe 6one3sHy ¥ yMeHbluatomue 6onb; He-
MPOMOKaeMbl€ TKAHW Y KPaCUTEJH, HITOHAIOUIHE CKYKY; JIETKUE
W NpOYHbIE MAACTMACCH U KEpaMHYECKUE MaTepriasibl, 3aMEHSR -

* [Murep 3rxnnc — npoteccop xumun B OkcdopackoM yHHBEPCHTETE H
npenonasartess Konjeaxa uHkonwbHa. Ero TEOPETHYECKHE HCCIEAOBAHUA NTO-
CBAtEHD], B YaCTHOCT), MATHUTHOMY PE30HAHCY M 3N1eKTPOMArHHTHLIM CBOH-
cTBaM Mosiekyll. ABTOp yuyeGHHKOB «O6uian xumus», «DH3HYECKad XHMUA»,
«Heopranuueckan xnMmuss, «Monexynsprnas KBaHTOBast (PUIHKa», «KBaHThI,
«TIpHHURNB GU3NYECKON XMMHMK»  HAYYHO-NONYNASPHBIX KHHUT «Monexybr»,
«BTOpoft 3aKOH», «ATOMK!, 3NEKTPOHBI U H3MEHEHHSI» H HEAABHO BhillleMICH
KHHIH «[lepHoRHYECKOS NAPCTBQO®.
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IOMMHE JEPEBO H XKESE30 H MO3BONAIOIINE CO3AaBaATh HEOBbIUHbIE
npeaMeTsi; NoNynpoBOAHUKM, NpeobpasuBuive Haw GuIT, U
CBEPXITPOBOAHKUKH, KOTOpbIE NIpeodpa3aT ero cHibHee, a TaKke
ropiouce, naBiee BceM HaM cBoOony nepeauxeHus. KpoMe
Toro, 61aroaps yCWIMSIM XHMUKOB BO3HHKAIOT HOBLIE Hanpas-
NEHKA B HayKe. MaTtepranoBesieHHe — 3TO XMMHS HOBBIX MaTe-
pUAJIOB, 00JIAAIOLIMX ONpeAe/ICHHBIMY MEXaHUYECKUMMU, SNEK-
TPUIECKHMH U MarHeTHYECKHMH CBOMCTBaMK. MonekyaspHast
6UONOTUSA — YIMBUTEJIbHOE TBOPEHHKE ABAALIATOFO BEKA U OCHO-
Ba 6HOMOrMKN U MEAMIIMH I ABAALIATH FIEPBOTO BeKa — ABIACTCA,
0 CYTH, XUMHEH CNNOXHBIX MOJIEKYJT, OTBETCTBEHHDBIX 32 XHU3Hb.
CoBpeMeBHasi MeAULIMHA, 32 UCKITIOUEHUEM XUPYPTUHN, TOXE
SIRNAETCA OPUKIAIHON xuMueit. Kopoue, Bce, 4TO CBA3AHO Co
CBOMCTBaMH U NpespallieHUAMM BEHIECTBA, OTHOCUTCA K XUMUH,
HECMOTpPSA Ha TO, XHBast 9TO MaTEPHA UNH HET.

Jymano, B 6nmxaitliye naTbAECAT JIET Pa3BUTHE XUMUY MOt -
JIET [o cliefyiolium HanpasieHusM. [epBoe — coBepIneHCTBO-
BaHHe KIACCHYECKOH TEXHONOTHH, K KOTOPOH OTHOCHUTCH CMe-
WIWBaHKE, HAarpeBaHue v B3GANTbIBaHME. DTa TEXHONOMMS PO-
JMUIach B MAaCTEPCKMX AJIXHMHUKOB M PacliBesia B COBPEMEHHbBIX
nabopatopusix. YueHble HAKONWIU 6oraTeiitinit onbIT B OCTPO-
€HHH M3 ATOMOB OTIPEALJIEHHBIX CTPYKTYP. [losiyueHHbIE 3HaHUA,
HECOMHEHHO, OyyT MCIOAb308aHbI NPH CO3NAHWM HCKYCCTBEH-
Horo MHTeieKTa. CTpaTterus cMuTe3a OyaeT Bee vale pa3paba-
ThiBaThCH C NOMONIBIO KOMMLIOTEPA, KOTOPLIN DAarogaps CBOMM
HEHPOHHBIM CETAM AOMOXET OTLICKATh BepHoe peuteHue. Mc-
MOJAB30BAHHE KOMIbIOTEPOB B XUMWU OYIET paCLUMPATLCA MO
Mepe IpPOU3BOICTBA Bee 601ee CNOXKHbBIX CTPYKTYP — He TONBbKO
6e/1KOB U HYKJIEMHOBBIX KUCJIOT, HO M OpraHMYeCcKuX MaTepHAJIOB
U1 XpaHeH U MHPOPMALIMH, YTO NMO3BOJMUT YCOBEPILICHCTBOBAThL
caMH KOMNbIoTepbl. MalliHbl HOBOTO NOKOAEHHS CTAHYT KOM-
nakTHee, Co BpeMeHeM OHH GYIYT CO31aBaThcsl BOOBILE U3 MO-
JIeKYA, TaK KaK 3TO caMas MeJiXas 4acTHLIa, HMEIoLLas CJIOXHYIO
APXUTEKTYPY U CTPYKTYpPHDIE Ka4ecTBa. XMMHKH HaYHYT CTPOUTD
MOJIEKYASIPHbIE KOMIBIOTEPDI C MOMOUILIO HABBIKOB, KOTOPLIE
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OHU IPHOGPENHN B fipoLecce CO3NAHUA OTHOCUTEALHO MTPOCTHIX
MoJieKyn.

BTopoii NyTh — reHHas HHXeHepUs. OpraHH4YecKas XHMun
U3HaYaNbHO 3aHHMaNach NMPOAYKTaMH JCATENBHOCTH XUBBIX
OpPraHH3MOB, @ UMEHHO YIIEPOAOM H €ro COCAHMHEHUAMH. 3aTeM
cdepa ee WHTEpecoB paciinpHaach. BoaMoxHo, B ByayuieM xu-
MUKH-OPraHMKH HAMHYT COTBOPATh XHW3Hb U3 Yero yroaHo. s
aroro uM npuaercs cuHtesupoBaTh JHK nin akerBanenTHy0
MONEKYNAPHYIO CHCTEMY XPaHEHUSI HH(POPMALIUY K NTOMECTHTD
€€ B UCKYCCTBEHHYIO ANUCKICTKY, 3aLLHUIRCHHYIO CHHTeTUYECKOM
MeMOpaHol ¥ CHaGXEHHYIO UCKYCCTBEHHOM CUCTEMOI MeTabo-
NH3Ma, HEOGXOAUMOro TS perumKanun. Yxe ceiuac MOXHO
NOJYYHTb GONBUIMHCTBO KOMITIOHEHTOB, HEOOXOAMMEBIX JUTA CO-
3JaHW [IONHOCTBIO MCKYCCTBEHHOM CHCTEMBL, A yXKe Yepes NAThb-
niecat net HaBepHAKa 6yaeT co3naHo 60MbILOE KONHYECTBO XH3-
HECNOCOOHBIX UCKYCCTBEHHBIX 6eKOB. 51 HE yMalo, YTo U3 ce-
TOAHAUIHEN OPraHUYecKoi XMUM B GanXxaitiune NaThaecaT aeT
BbIAENIUTCA HCTUHHAS OPrAHOXHMHSt — CUHTE3 XUBBIX OPraHMn3-
MOB, HO 32 3TOT NEPUOA XUMHKH HayJaTcsl NPOM3BOAUTL pabo-
Taloulde OenKu, a TaKXKe CHHTETHYECKHE MEMOpaHbl, OIH3Kne
Nno CBOUM CBOWHCTBaM K KaeTouHbIM. K cepeaHHe BeKa Mbl Hay-
HeM coOupaTh AeTanm, HeOOXOANMbIE 11 UCKYCCTBEHHOTO BOC-
npou3eeseHust Xu3Hu. Korxa-Hubyab y XWMHUKOB OTNANCT He-
o6X0AUMOCTD IepXAThHCA 33 YINIEPO/, TaK KaK MTOSSHTCH BO3MOX-
HOCTDL BBOIMTDL B XXHBbIE OPraHU3Mbl KPEMHHUH U TEpMaHUH, YTO
Oo0YCNOBUT BOZHUKHOBEHHE aBCOMOTHO HOBKIX (POPM XH3IHH.
Ycnexy B 3TOM HanpaBRAEHWH, eCTECTBEHHO, BLI30BYT BONPOCH!
3TUYECKOrO HOPALKA, HO NOKA HE CTOMT BOSTHOBATLCA: PaHoO.

XoTH HayuHBII N TEXHRYECKHH [TPOrPece NepeyepKHYN yoeX-
JNEHHE B TOM, 4TO TOJTLKO XWBbIE 0CO0U CIOCOOH I BLIPaGaTHIBAThL
OpraHuyeckHe CoeARHEHHUS, CHHTE3HPOBaTh BCE Ha CBETE, 1o~
XKTYHA, Hesb3s. CyuiecTBYIOT MOJEKYIIBl HACTONBKO CAOXHbIE,
YTO UX ACHCTBUTENLHO MOTYT BbLAABATDb TOIBKO XHBBIE OPTaHH3-
Mbl. XHMHKH GYIyT pa3sBoNTb HX, KaK GEpPMEph! KOPOB, TEPMUH
«arpoxMuMms» obperer HoBoE 3HaueHue. bakTepusam yxe nomor-
J11 3aHATH MeCcTo B paboueM CTPOIO, 1O MEpe Pa3BHTUS reHHOM
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WHXEHepUM nx 6YIyT UCTIONb30BAThL Bee 3dexTirHee. He BUXYy
OCOOLIX MPHYHH, NoYeMy ObF XMMHUUYCCKHM NaGOpaTOpPUSM He
CTaTh [OCTaBUIKHKAMH CHiIPbs ANst HedTenepepabarkiBalowmx
npeanpuaTMil. B TeueHne GIMXaHIUX MATHAECATH JIET BaX-
HOCTb F€HHbIX TEXHONOIHH GyneT Bo3pacTaTh BCIEACTBHE UCTO-
IEHHR NTPUPOAHLIX HCTOYHHKOB YFAE€BOAOPOJIOB,

Tperuit nyTh — «uHAUBHAYANbHBIA NoMBs. Ceituac XuMK-
KH YXe CocobHbI IEPEABUTATH ATOMBI B XeJlaeMylo o6NacTb, a
B OyayLueM oHu 6yRyT CTPOUTB MOJIEKY/TH] ATOM 32 aTOMOM. ByayT
CO3/1aHbi HOBbIE CTPYKTYDbL, KOTOPhIE HE CMOTYT CYLIECTBOBATH
B 06LIYHBIX YCIOBUSIX, B BO3ayXe Hin pactBope, CloxHo npea-
CTaBUTb, YTOOLI TaKHE TEXHONIOI Y TOHAAODHANCH NPOMBILLICH -
HOCTH, BIIPOYEM, OHa BCE BPEMS pa3BHBACTCH, H «HHIHBHIYa/lh-
HbIH MOLIB» MONIEKY HEJb35i CKUALIBATD CO CYETOB.

KoHuenuusa «iHIHBIAYATBHOTO NOLKBA» HABOAMT Ha MBICTb
O HaHOTEeXHoNorusAX. besycnoBHO, XUMUS BHECET NMOCHALHBLI
BKJ1aJl B NIPOU3BOACTBO MENbYAMIUNX KOMIIOHEHTOB M MOUCK
NyTeil CO3AaHKA 3IEMEHTOB, KOTOPHIE CEFOHSA, O CYTH, «Bbi-
TECLIBAIOT M3 KaMHs». MoJiekyasapHasa HHXEHEPUA YXKE TTPpOn3-
BOAHT MUKPOCKONUYECKHE AHANOTH MEXaHMYECKHX KOMMOHEH-
TOB, ¥ 3TH TeXHONOrKH 6yayT pa3suBatbcs. Co BpeMeHeM 6yayT
HakeHbt Crocodbl HAHONPOM3BOACTBA 3yOLIOB, KOJEC, OCEH,
peMHeit, MOCTOB M BCEX OCTANbHLIX NpHcnocobienuii. Tlpexne
CTOPOHHUKH HAHOTEXHOMOMUi CYMTAIK, YTO XHMHKH CMOTYT
cobupaTh MUKPOCKONHYECKHE BEPCHH MaKPOCKOTTMYECKUX Ma-
WIMH: MOJIEKYJISPHbIE KOJEC2 C MONEKYASPHBIMY TOPMO3HBLIMU
NpUBOAAMM, BEPTALLMECS Ha MOJIEKYJIIPHBIX OCSIX C MOJIEKYSD~
HBIMY NoglIMNHKMKaMu. T1py 3TOM npeanonaraiocs, YTo CBOH-
CTBa aTOMOB MOXHO HE YYHTbIBAaTh HIH TPOHU3BOABHO N3MCHATD.
Tenepb no6opHUKKH HAHOTEXHONOTHI YTBEPXIAIOT, U i C HUMH
COrNaceH, YTO XMMMKH CMOTYT pa3pabaTsiBaTh MOJEKYIAPHBIE
aHalor¥ MaxXpOCKOMMUYECKMX MalllHH HMEHHO Ha OCHOBE pe-
ANBHBIX CBOMCTB aTOMOB. OiHa U3 NPUBREKATENbHBIX MEPCIEeK-
THB — C MOMOWILIC F'EHHOH MHXEHEPHH 3aCTaBUTh DakTepyu
MPOH3BOAMTD 3yDuaThle KoJieca, KJIANaHbl U PYXXHUHBI WK AaXe
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ueane MaliMHLl, COCTOSIIME HE TOJILKO H3 OPraHKYeCKHX, HO U
JPYIHX COEAHHEHHH.

Ceroang Boanaraior 60MbUIHe Haje KA HA UCNONb3OBAHME
HaHOTPY0OUEK H3 YIJICPOAA ¥ 230THCTOTO 6Opa, XOTA YCTiexy noka
ou4eHb cKpoMHBL. Ho yXe yaanoch BBeCTH B YTIIEPOAHYIO HAHO-
TPYOOUKY 1EMb aTOMOB Y NOJYYHTL M30AUPOBAHHBIK Nposos
JAHAMCTPOM B OAMH aTOM, TAKHE NNPOBOAA HEOOXOAWML AN Ha-
HONPOW3BOACTBA KOMNbIOTEPOB. ECTb Bce OCROBAHMA NOAAraTh,
YTO pa3Mep KOMNbIOTEP2 0co60ro HazHaYeHHA OyaeT yMeHblIeH
A0 pa3Mepa MBUIHHKK 1 YTO TaKHE KOMRNbIOTEPH MOXHO Oyaer
pacceMBaTh B HYXXHOM MecTe nodobHo asposonio. B xoHue KoH-
LOB, MO3T MypaBbi HEHaMHOro 60ble NBLUIMHKK U NPU 3TOM
pbecneyyBaeT HCNOJHEHWE OYEHD CIOXHBIX Y PA3HOOOPA3HKLIX
dbynkumit.

Yraepoausie HAHOTPYGOUYKH NPHTOAATCA U B MAKPOCKOIH-
YECKMX KOHCTPYKLHSX, TAKMX KaK NMOABECHBIE MOCTHI H KYTOJIO-
obpasHiuie coopyxeHuA. Onu Gyayr obnamarsh orpoMHoi#k npou-
HOCTbIO A5 CBOETO Beca. BnonHe BO3MOXHO, UTO NEOAE3UYECKHE
Kynona, NOCTPOCHHLIE Ha ONOPax U3 YyrAepOoAHBX HaHOTPYGo-
4eK, ONHAXKIN 32WMTAT HAC OT IKOJOTHHECKUX MOCACACTBUH
Haluero NoBeACHMUsA, FIOMOTNYT BEPHYTH K XHU3HU MYCTHIHH, KO-
JIOHN3UpoBaTs Mapc Mnu aaxe MeXSLiaHETHOE NPOCTPAHCTEO.
Yepes nATHAECAT IET YINIEPOAHBIE HRHOTPYGOUKH BNOTHE MOTYT
CTaTh NPOMBILLIEHHBIM MPOJYKTOM.

Oanako NoHMMaHue caMOM XMMMH 33 NATBACCAT AET NPo-
ABHHETCA MAIO. DTa HayKa XOpOLIO H3ydeHa, H BPA /N NOABAT-
cA Kakue-HHOyAs HIMEHEHMS, Kacalolecs ee dhyHaaMeHTalb-
HbIX IPHHLKBNOB, DTO HE 3HAYMT, YTO XHMHSA MONHOCTHIO Npea~
ckasyema. OLHUM M3 caMbiX 6OIbLIMX CIOPNPH3OB ABaXLATOrO
Beka cTano oGHapyxeHue QysnepeHa — MoJieKkybl yraeposa-60,
no ¢opme HanoMusaoleH GyTOONbHBIA MAY, U €e aHAIOTOB,
BKMO4as YIJIEPORHYIO HAHOTPYOO4KY. XOTH CyLleCTBOBaHHE YeT-
BEPTOl ANNOTPONHOMK GFOPMBI YIIEPOAA M NPEANONAFANOCH, HH-
KTO He OTHOCHMJCA K 3TOMY cepbe3Ho. TeopeTHyeckas XUMHA
OueHb NOMOTracT pa3paborke KBaHTOBOM TCOPHH H CTaTHCTHYE-
CKOM (PH3MKH, HO JUTA NPEICKAIAHUA OHA HE CITMLLKOM NOLXOAMT.
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[TosToMYy MOXKHO 0XUAATh AAJIBHEHALLKE CIOPNPU3BI, HO TIO0LIC
OTKPbITHS OyyT COOTBETCTBOBAThH CErOAHARIHEMY NIOHUMANHHIO
OCHOBHBIX TPHHLIMTIOB.

Tenepb norobopumM 06 HCIOAB30OBAHUH KOMNBIOTEPE B XH-
MuU. 1o Mepe pacluupeHus 6a3nl JaHHBIX H Bce 6oslee aKTUB-
HOTO MCNONb30BaHKA HEHPOHHMX ceTeH OyaeT noBullIATHCH
HaIeXHOCTb BHIYHCICHHH 001LEMHBIX CBOHCTB OTAENbHbIX MO-
JNIEKYNAPHLIX CTPYKTYp. KoMinbioTep Oyaer Bce Gosice HAE KHBIM
KOHCY/IbTaHTOM. OCHOBHBLIM NPUMEHEHHEM KOMIbIOTEPa CEro-
IH5 ABNSETCS. CKPHHWHT COeIMHEHH Ha hapMaKoNOrH4ecKyio
AKTHBHOCTb ITYTEM BbIYMCJICHHSA CBONMCTB MX MOJIEKY/T H OLIEHKH
HX BO3MOXHOTO ACHCTBHA. DTO MOXET Ha MHOTO JIET COKPaTHTb
BpeMs pa3paboTKu Jiekapcrpa. B HacToswee BpeMa 3anyLieHa
MporpaMMa CKpHMHUHTA, KOTopas UCNONb3yeT (Kak Y porpaMMa
MTONCKA BHE3EMHOTO pa3yMa) NPOCTauBAIOLINE KOMNTLIOTEPHI N0
BCEMY MHDY, YTOOBI CKAHWPOBATH MOJICKYJIbl, NPEACTABNAIOLINE
dapmakonornyeckuii vHTepec. Ucnosb3oBaHKE KOMITLIOTEPHOH
TEXHOJIOMMH HaBepHaKa OyneT pacliupaTses, oco6eHHO nocne
YCHIELIHOMO 3aBeplUeHNs NPoeKTa «[EHOM YETOBEKa», KOTOPbIit
MpefoCcTaBuyl MHOTO HOBOH HHGOPMaLHK.

Komnblotep 6yAeT Bce aKTHBHEE NPHMEHATHEH U NPH CHH-
Te3e COEAMHEHMIA, BKIlOYas KaTain3aTopsl. KaTajin3aTtop — 310
cybcraHims, obecneupBaouias Xon HEKOH PeakLMH ¢ HYyXXHOM
CKOpOCTBIO, COXpaHAsich B HEM3MEHHOM BHae. Kutaickuit ne-
pornud, 03HAYAIOUIUIE «KATATU3ATOP», NEPEBOAUTCS TAKXKE KaK
«CBaXa», YTO OYEHb TOYHO fiepeAacT CMBIC) NOHATHA. OCHOBHbBIE
YCHJIUS XMMHKOB HanpanieH bl Ha pa3paboTky Gonee adpdexrrs-
HbIX, ACHIEBLIX, CTOMKMX M CEJIEKTHBHBIX KaTaiu3aTopos. OHHU
OyayT HeobxoauMbl 00 TEX HOP, NTOKA MPOH3BOIATCH XIMUYECKHUE
coearHenusi, CaMble NepBbie KATAAU3ATOPbI GBUTH OYEHb NMpPH-
MHUTHUBHBIMU — KYCOUYKMHU XKeJ1e3a MIH CETKA U3 TUIAaTHHDBI K pOaUsL.
Ceiluac xaTaM3aTOpH! YCIOXHWAKCH. B 6anxaiituue naTbaecsT
JIET MOABUTCS KX HOBOE NMokoJieHye. KataiusaTopol 6yayT npen-
CTaRNATh COOOM TBepaLIE Tesa, NPOHU3AHHDIC KPOXOTHBIMU TYH-
HEJISIMU M NONOCTAMM Pa3MePOM € MOREKYIy. BonblukM npenmy-
1IECTBOM MUKPONOPHCTOrO MaTepHaia ABISAETCS WHPOKas Ho-
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BEPXHOCTD (10 CYTH, 3TO CIUVIOLIHASA MOBEPXHOCTD) U CMTOCOOHOCTD
4pe3BLIYAHHO M30UPATENBHO MPOIYCKATH MOJEKYJIbI OfpeNecH-
HOro pasMepa ¥ TMNa. CeroHs Takke MaTepHaibl M3y4aloT U
pa3pabarbiBaloT ¢ MOMOUIbIO KOMIIBIOTEPA.

Jlo cux nop A He TOBOPWI O TPAAHLWOHHOM 3aHATHH XH-
MHH — aHA/IM3¢ OKPYXKaIoLHX MaTepHaioB. CoBeplIEHCTBOBA-
HHE XHMHYECKOTO aHA/MKN3A B ITOCNECRHHME NATHAECAT JIET IPUBENIO
K caenytouieMy. Bo-nepsuix, poaunaces xpomatorpadus — pas-
nenenve cmeced, OAM3KUX MO COCTaBY M CBOACTBAM B AMHAMMH-
YecKHUX YcoBHAX. Bo-Brophix, BO3HHKAa Macc-criekTporpadus,
NIpH KOTOpOH MONexyny u3yvaioT no ee ¢pparMenTtam. Obe 3t
TEXHOJOrHH BECbMa YYBCTBHTEJIbHEE Y 4ACTO HCMOML3YIOTCA COB-
MECTHO. B-TpeThix, MOABHIICSA KOMILIEKC METOIUK, HA3bIBaEMbli
cnekrpockornms. K 3toMy BUIy aHan13a OTHOCHTCS, B YaCTHOCTH,
AnepHbIH MarHuTHBEH pedoHaHc (AMP), Ha ocHoBe KoTOpOro
pa3paboTaHu METOAVKH BU3YaIN3allMH, UCTIObL3YEMbIC B Me~
AHLHHE,

SIMP oxasancs Hanbosiee YHUBEPCATBHBIM HHCTPYMEHTOM
xuMMM. [TATLACCAT NIET Ha3al, KOFda H300pesu 3Ty npoueaypy,
OHa MpeACcTaRisia CO60i MOHHTOPHHT NOJIONIEHHA PATVIOBONH
(s0po BOAOPON2 UIMEHSJIO OPHEHTALMIO B CMJIBHOM MarHUTHOM
none). C tex nop AMP 3HauurensHo ycosepieHcTBopaau. Ce-
TOAIHA MCTIONB3YETCs CROXHOE O0OpYN0OBaHHUE, NO3BOAAIOLLEE
pOCAEeAUTh TIOBEREHHE LIEJIBIX TPYTITI AaTOMOB BOAOPO/Ia B 3a/{aH-
HbIx ob6cToaTenscrBax. Cyast 1o BceMy, 3Ta TEXHOJIOTHA TIPOROJI-
XUT pa3Busatbes. [Toxoxe, oHa GyneT YCIOXHATLCA H COBEP-
LIEHCTBOBATLCA HeckoHeyHo. C KaxJIbiM BUTKOM €€ pa3BHTHS
XUMHKHM OYIyT NoNy4aTh Bce bosiblie WHGMOPMALIKK 0 MOJIEKYNIaX
ucciaeayeMoro obpasua. [locieaHuM Gonbiumm ycnexoM Obuio
onpeaencHHe CTPYKTYDbI O/IKOB B YCIIOBHAX, BJIM3KKX K €CTECT-
BEHHEIM YCJIOBUSIM XHUBO# KJieTkH. AMP crons yHuBepcasieH,
YTO MCMOJb3YETCs Y NPH NONBITKAX CO3AaTh KBAHTOBBIA KOM-
netotep. Kto 3Haer, Moxer, B nanekom 6yayiem AMP-cnexr-
pOMeETp HayHeT Aaxe gyMarh 00 HayyaeMbiX MoJieKkyaax!

XumMust — Hayka O CTPYKTYpe U cocTase. XMMUKH CTapaloT-
Csl TIOHATH CBOICTBA MOREKYNILI HA OCHOBE H3YUEHHA €€ hopMBbI,
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pa3Mepa H pacronoXeHus atoMoB. Ternepb OHU XOTAT HAYYUTh-
CA ONpeNesTh CBOUCTRA 6es1Ka Ha OCHOBE U3YHECHUS TPEXMEPHOH
CTPYKTYPHI €10 MONEXYAb. 3AeCh €CTh U TEOPETHYECKME U 3KC-
TepHMEHTANbHbIE NPOOAEMbI, KOTOPbIE, BEPOATHO, Yepe3 NAThb-
JECAT AeT GyayT pelleHb.

Hanbonee akTyanbHan TeopeTnueckas npobnema, cTositan
Tiepell XMHMUKaMM, 3BYYHT Tak: «EC/IH 3HaTh aMHHOKHNCIIOTHYIO
[TOC/Ie1I0BATEALHOCTD BeJika B IOAHNENTHAHOM LIeNU, Kak Npea-
CKa3aTb (opMy, KOTOpYIO 31a UeMNb NPHMET B €CTECTBEHHBIX YyC-
nosuax?» Gopmoit 6eKoBOR MONEKY/IN BO MHOTOM ONpeaensi-
10TCA €€ CBOWCTBa — BOT TO4YEMY 3Ta mpobJjeMa BKIIOYEHA B
NpoeKT «[eHOM YesloBeKa», 1ieib KOTOPOro — OTCAEANTh MH(pOP-
maumio JHK yepes 3akoaupoBanHbie B Heil 6EJIKH, a TaKkkKe
H3YYHTD GYHKLIKH 3TUX BenkoB. OfHH U3 MOXXOA0B K PEILEHHIO
npobGiaeMb! yknanxy 6enka (Tax ee HasbIBaIOT) — BHIYHCIICHNS,
11 Yero HeODXOAMMbI OMeHb MOLIHbBIE KOMTTbIOTEPH!. TpebyeTcsa
NIPOaHATIM3UPOBaTh BO3IMOXHAIE CKPYYHBaHNAA JIIUHHOM Noan-
nenTuanoit nemn. Mccnenosarus NpoABMIraloTCS Ha PEAKOCTh
MEJIUIEHHO, U, BEPOATHO, B OitMXaiiive AecaTUASTHS 3TOM Npo-
61emMot Hyaet 3aHUMAThCS MHOXECTBO Jllonelk ¥ opralH3aumil.
CHHTYE3UPOBATH NIONMUTNIENTHAHYIO LeNb NOBOJIBHO MPOCTO, HO
3T0 OECNIONIE3HO, eCliH He YAACTCsl TIpPUAATh el GOpMY, HYXHYIO
IJ15 BO3HUKHOBEH WS ONpeRencHHbIX PyHKLMA.

AKCnepUMEHTANLHO Npobiema yKanku 6enxka Bo MHOTOM
65i1a peilieHa 6naronapsi NPUMEHEHHIO PEHTIeHOAN(PPAKIIHOH-
Horo Merofa. OH bl pa3paboTaH CTO JIeT Ha3all U TEM HE MEHee
noMor orpeaenuth cTpykTypsl IHK, a Takxke nu3ounma, HHCy-
NIMHa U reMorio6uHa. B mocnenHee speMs npyu peHTreHoAN G-
paKiLY UCHOJIb3YIOT CHHXPOTPOH — OrPOMHKIIL afnnapar, B Ko-
TOPOM 3JIEKTPOHBI CTPEMHUTEJNILHO JIBHXKYTCS MO KPYTy, MCNycKas
PEHTIEHOBCKUE JIYYH NPH U3IMEHEHHU HanpasieHusi. CHHXpo-
TPOHb! MCMNOJIL3YIOTCS TIO BCEMY MUpY. BLICOKOMHTEHCHBHBIE
pPEeHTreHOBCKUE NY4H NO3BONAAIOT ObICTpee Nonyyath audpakum-
OHHbIE TIATTEPHLI, MPHUYEM BECEMa JETATU3HPOBaHHbBIE. CKOpO
CTaHeT BO3MOXXHBIM ORPEAENSTh CTPYKTYDY MOJIEKYJT B PACTBOpPaX
H JaXe HablIoaaTh 32 XOROM peakUi B peaIbHOM BpEMEHH.
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CHHTe3, aHAIM3 U CTPYKTYPa — TP [NIaBHAIX OObEKTa H3Y-
YEHHR XMMHH, H Mbl TIOTOBOPUAHN O KaXAOM U3 HHUX. HaxoHelr,
€CTbh XHMHYECKas peaKlMs — NpOUecC NPeBpalleHHs OTHOH
CYGCTAaHUKHK B APYTYIO. YCMeXH, JOCTHIHYTHIC B CIIEKTPOCKONHH
6n1aroaaps TPUMEHEHHIO UMITYILCHBIX J1A3¢POB, TTO3BOJISIOT XH-
MHKaM H3yHaTh XOA XHMHYECCKHKX peakU kil 110 PeMTOCEKYHAHOM
wikaste (10~ cekynant). Ha 310i1 tikane neTawnii aToM KaXeTcs
easa momywuM. [Toxa TakuMm 06pa3oM HayueHs IHIUEB CaMBle
TPOCTHIE PEAKUMH, HO JIET Yepe3 NAThIECAT MOAEPHHINPOBAHHAA
CNEKTPOCKONHUA MO3BOJUT U3YUaTh PCANHHBIC PCAKLIMH, MOXET,
Jaxe KaTanM3HpyeMbie epMeHTamMu. Torna Mbi cymeeMm noa-
CMOTPCTh 32 NPEBPALICHHEM ONHHUX BELLIECTB B IPYTUC, YBHICTD
aTOMBbI U MOSIEKYEI B CAMBIE «AHTUMHBIE» MOMEHTBI HX CYILECT-
BOBaHUS. 370 JACT HaM HaKOHELL NEHOE U rnyBokoe noHnmaHue
dopmM MaTepHH, KOTOPO§t MBI ILITAEMCA MAHHTYIUPOBATD C 110-
MOUIBIO TEX MJIH HHBIX TEXHOAOTHIA.



Poaxep K. Wenk*

-
CTAHEM AU Mbl YMHEE?

Tax i yX Mbl yMHBI? CTaHeM JIM co BpeMeHeM ymtee? Ko-
HEYHO, 3TO 3aBUCHT OT TOrO, YTO NOHMMATD IOJL CTIOBOM «yM»,
Be3ycnosHo, 06beM HalliMX 3HAHUIA YBETHYMBACTCS — BO BCIKOM
clydae, CO3laeTcA TaKoe BrieuaTleHue. XoTs cerofiis cpeaHui
pe6eHOK UMeeT JOCTYT K Fopaifo 6onbieMy oonemMy KHpopMa-
UM, YEM €T0 POBECHMK MATLICCAT JieT Ha3an, MHOTHE BCe Xe
CYMTAIOT, YTO AETH CTATH MeHee 00pa3oBaHHBIMHU W YTO LHKOMH
TEpAIOT CBOIO 3¢hHEKTUBHOCTS.

Bonpochki 0 TOM, YTO TaKOS «HMHTEANEKT» K YTO O3HAvAET
«6biTh 06pa30BaHHBIM», CEFOAHS HE BXOAAT B 001aCTh HayuHbiX
UHTEPECcOB ¥ He 06cyXaaloTes o0LecTBEHHOCTLI0. TeM He MeKee
Y KAXA0TO U3 HAC €CTh COOCTBEHHOE MHEHYE Ha ceili cueT. [lymalo,
B O/iKaiiiine NATbAECST JIET OHO CHUIBHO U3MEHUTCS.

* Ponxep K. LlleHK — BenyiuM#i yyeHL B 061aCTH UCKYCCTBEHHOTO MH-
Te/IeKTa, npeAcenatenb U TeXHUYecKuit anpextop «Korsutus apt xopf.»,
npodeccop LLkoab xoMnbloTepHbIX HayK B YHusepcutete Kapueru — Meano-
na. Padee so3rnapasn UHeturyt obpasosatensHbix Hayk B Cesepo-3anannom
YHUBEPCUTETE, [lie TeNEPb SRIAETCA €10 MOYETRHM NpodeccoOpoM. ABTOP KHUF
«JlHHaMUYeCKas NaMAThb: TEOPHA OOYYEHUST KOMTIBIOTEPOB W Atofei», «Paccka-~
XH MHE MCTOPUIO; HOBBII B3TNAN HA PEaNbHYIO U UCKYCCTBEHHYIO MaMSATh»,
<PyKoBOICTBO Ut UeHUTENER pa3ymar, « BupTyanbHoe 06yueHue: peBoNIOLM-
OHHbi} MOAXOR K BOCTIMTAHMIO BLICOKONPOheCCHOHANBHRIX paboTHHKOB», «[1po-
M3BOJIbHOE PAacKpaliMRAHWE: BOCTIHTAHME YMHBIX IETEH JIyTeM HapylUeHKs
npasui» U «Pa3zpaborka Mupoporo E-obyuenusi».
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IIprMepHO AeCATH NET BHA3aRX MHE NPEATONXHIY BOWTH B CO-
CTaB pedKOJLerHi HOBOTO H3aHuA « BpUTAHCKOMN 3HUMKIIONE-
auu». MoWMH copaTHUKaMH CTaTH B OCHOBHOM BOCBMHACCATH-
JIeTHHE TYMaHUTapHH. Y MeHsl TeXHHYecKoe o6pa3osatue. Kpo-
M€ TOFO, % Gbl1 HAMHOTO MOJIOXE OCTalbHbIX. [T03TOMY MOH
C/1I0Ba 4acTO BOCNPHHUMANIHCK C yanBiaeHHeM. Koraa s cnpocun
y KOJLNEL, COrJIacuauch 6bi OHH YBEIHUMTE OOBEM SHLIHKNOTIEAHH
B JECSITH Pa3 IIpU YCIOBHM, YTO PACXOABI HE BO3PacTyT, OHK OT-
BETHAM OTPHLATENBHO, NECKATh, HHIHEIMHHI BADHART COACPXUT
BIOJIHE JIOCTaTO4 HO HMdopMativn.  cka3an, 4TO B TAKOM ClIy4ae
yepe3 AECKTh JIET OHH OKAXYTCS He y Rei. OHY HE NOHAJNM, YTO
sl UMEIO B BHAY, XOTA A NOCTapancs o6hACHHTE UM NPHEAHKEHUE
TOTO, YTO CeroAHs Ha3bIBAaIOT « BceMupHo# nayTuHoit». MMoaxe,
Y3HaB O TOM, UTO Mbl OAWHAKOBO CMOTPHM Ha Oyayiuee, TuTepa-
TYPHBLIT KpUTHK W paguoBeaywmii Knudpron deiiaumeH ckaszan
MHe: «[lymMaio, HaM BCEM CKOPO NPUAETCS CMHPHTBCA C TEM, UTO
TaKWMH NPOEKTaMH, KaK «DHUUKIIONEAUs», OyayT pyKOBOAHTD
JHOAU, MeHee 06pa3oBaHHBIC, YEM Mbis.

TiaBHBIM PEaKTOPOM « BpHTaHCKON SHIMKIONE IHHM» TOr A
61 Moptumep Amnep. OH Takxke OTBeYasi 32 W3NARHE CEPHH
nof Ha3BaHueM «BeNMMKue KHHIU 3aNafHONO MUpar», KOTOpas
ApogaBafack (M NpPoAacTCA) OTHAEAbHBIMH BbillycKaMu. B 3o
cofpanue 3eMHOH MYApPOCTH (BO BCAKOM CAyvae, N0 MHEHHIO
ALLEPA ¥ €70 KOJJIET) BXOAAT KHYUIM, NPEUMYLLECTBEHHO Han!-
CaHHBIE 10 IBAAHATOrO Beka. Sl nonHTEpecoBancs y Aanepa, He
CYMTAET JTH OH LleNIeco00pa3HbIM BKIIIOUNTL B cepuio Gosiee coB-
PEMEHHBIEC KHHUTH, Ha YTO NOAYYWI OTBET: « boNblias 4acTh yM~
HbIX MbIC/IEl JaBHO 3aITHCaHAa».

V6exneHue B TOM, YTO BCE BEJIHKHE MBICJIH YXeE 06Hapoa0-
BaHbI, a IPOYHE HENOCTOWHB BHHMAaHUA, NOBNEO Hag obpaso-
BaTENLHON CHCTEMOHA U UHTEJUTMIeHUHEH AMEDHKH B TEYEHHE
JOJAroro BpeMeHH. BOT OTPBIBOK H3 TOKYMEHTA, pOXACHHOro
cpenu cteH lappapAckoro koutenxa B 1745 roay:

«Ec/iM BBISICHUTCSH, YTO MOJIOAOH YeIOBEK JHAKOM C
courMHeHUaMn Mapka Tynwaus Lluuepona “unu eMy no-
HOOHBIX ABTOPOB, CBOBOAHO YHTRET AATHHCKYIO FIPO3Y H
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noa3nio, 6e3 oWHB0K CKNOHAET IPeYECKHe CYLLECTBU-
TeNbHBIE ¥ CIPATACT PPEYECKHE rAAroabl, TOMAA €M MOX-
HO IPHHATH B KOJUTELXK. HUKTO HEe MOXET 6biTh MPUHAT
6e3 TaKMX MPEABAPUTENBHBIX IK3AMEHOB»,

MopTiMep ALnep ¥ COCTABUTENL TapBapACKUX NPaBuJl, Ha-
BEPHOE, TIOJIATAAU, YTO H3YYEHUE Y€JOBEKE H BCENO TOFO, YTO C
HMM CBS3aHO, YCTICUIHO 33BEPILEHO B JANEKOM NPOLUIAOM, NO-
3ITOMY 06Pa30BaHUE O3HAUAET NPOCTO XOPOillee 3HAHHE TPYIOB
IpeBHUX MbicanTeneid. C 3Toil TOYkH 3peHust, O6pa30BaHHbLIM
JIeTKO Ha3BaTh 3PYAMTE — YENOBEKa, CrocoBHOro paccyXaaTh
Ha HCTOpHYecKHe, dunocodeckue U nuTepaTypHuie Tembl. Ox-
HaKo 00pa30BaHUE HE CBOANTCH K 3PYAULIMU, TaK Ke KaK UHTE)-
JIMFTEHTHOCTb — K YMEHUIO UUTUPOBATH 4yXKHE MBICTY ¥ IEMOH-
CTPUPOBATL 3HAKOMCTBO C ONpeAeaeHHbIMUA JOFMaMH,

Yepes naTbAeCAT JIET NMOJYYNTL KHPOPMaLHIO ByaeT OYeHb
nerko. JloctatouHo OyIeT caenaTh 3anpoc BCAYX, H HyXHble CBe-
JeHua bykBanbHO oDpyIIaTCs Ha roNloBy (eCiy, KOHEYHO, ITOTO-
JIOK 00opyaoBaH HeobxoauMoU annapatypoii). HesaueM 6yaer
MOMHUT, 4T0 Ppeitg roBopui 0 cyneparo, MOABUTCA BO3ZMOX-
HOCTb CIPOCUTb 06 3TOM M BBICAYLLATE OTBET caMoro Ppeiina
(MJTH KOTO-TO OUEHb Ha HETO TIOXOXErD), a 3aTeM CllE H Y3HATh
MHEHWSA NATH ONIMOHEHTOB. IasHoe 6yneT YeTko chopMyaHpo-
BaTh BOMPOC, 2 YX 32 OTBETOM jAeno He ctaHeT. U Gonee yMHBIM
6yIET CYUTATHCA HE TOT, KTO YMEET OTBEYATh, a TOT, KTO CNOCOBEH
Bpa3yMHTEAbHO CIPOCHTD.

MBI ciMIUKOM A0JTO XHUIK B obluecrBe, OCHOBAHHOM Ha
orBeTax. [IpH3HaKH 3TOro MOBCIOAY: B TEJEBUIHOHHBIX LIOY,
TaKuX KaK «Pyck» ¥ « KTo x04eT cTaTh MILIHOHEPOM >, B UIpaxX
BpoAae «TpuBHan nepchio™, a 6oblle BCero B KOAaX, I11e OTBe-
Tbl — 3T0 BCe. B mKoax Bee 601bllie HCMONb3yeTCS TECTUPOBA-
Hue. [ konbt 00y4yaloT oTBeYaTh, HO HE Y4YaT 32/1aBaTh BONPOCHI.

HoBsble TeXHONMOIHH U3MEHAT 3aBeficHHbIR nopsaok. Koraa
Ha Mara3uHHble NIPUAABKU JIETTIA KapMAHHbIE KAIbKYJIATOP.I,
BCe MPUHSIKCH BHIACHATL, MOXHO JIH 3TO YCTPOMCTBO HCNONb-
30BaTh Ha 3K3aMeHaX., B pesyabrare B MaTEMATHYECKHUE TECThI
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nonaiu 3alauM, 6osee CAOXHBIE, YEM TIPUMEPH Ha JIeNIeHUE B
ymHoxeHue. [ToBceMecTHOE pacripocTpaHEHHE YCTPOHCTB C HC-
KYCCTBEHHBIM HHTEJIIEKTOM OyaeT UMeTh Tako¥ xe a¢dexkT. Ho
Mepe pacnpocTpaHeHMs MaLLIH, CTIOCOGHBIX OTBEYATS Ha J1o6hle
UHTEPECYIOLIUE Hac BONPOCHI, Mbl OyAeM Bce MeHblile UEHUTD
moneit kak Hocuteneit nHpopmanun. HptHelnuii npusumun
LIKOJIbHOro 06pa3oBaHKs, OCHOBAHHLIA HA TOM, WTO CaAMBIA YM-
Rbifl YeJ0BEK B ropoJe BEHIAET, A OCTANbHbIE CHASAT H C/YIIAIOT,
yiigeT B npounioe. 3HaHHA 6onbiue He 6yayT CUUTATHCH TOBAPOM,
KOTOphIil HyXHO npuo6perats. Bee, yTo nerko npHobpecTh,
OBLICTPO TEPAET CBOIO LIEHHOCTD, ¥ 3HAHHS OXHAAET T2 XE YYacTb.

B LieHe 6yayT yMHbIE BOTIPOCHL. A PO 3pyAUTOB OyayT Tipe-
HeOpeXuTeNLHO roBopHTL: « KoMnbioTep Ha BobLIee He Crioco-
6eH».

Boo6painte KapTHHY: BuI CUAKTE B TOCTHHOM, 6ecenyere co
CBOCH Apaxailieil MONOBHHOMA, U BAPYC Y BaC BO3HKKAET Chop.
Brl 3aaupaete roaoBy: «K1o U3 Hac npas?» Cpepxy xoMmnbloTep
OTBEYaEeT, YTO K BallleMy Pa3roBopy rOTOBL! NPUCOEAMHUTHCH
HECKOJIbKO YenoBeK. Bbl BRIGHPaeTe TeX, 0 KoM CLIIIANM HITK C
KEM roBopwIn paHblie. HaunHaeTcs MpuarHblit o6MeH MHEHU-
AMH. B KOHUE KOHLOB 3HRHHA WCUEPTIHIBAlOTCA U B TOCTHHOM
BOLIAPAETCS TUIHMHA. Bbl BCKpHKUBaeTe: «3aHATHBINA Bonpoch —
H MPOCHTE KOMTIbIOTED CBA3aTh Bac ¢ APYrMMH Joasmu. K Rot
BCe 3aMHTEPECOBAHHBIE JINLIA OKA3bIBAIOTCS PSIIOM C BaMU (BMP-
TyalnbHO), W AUCKYCCHA Npofokaerca. Ecnu Takoe craner Bo3-
MOXHO, KOTO MBI OYIEM CYHTATH «0bpa3oBaHHbiMU»? U uto GyaeT
03HAYaTh «<HHTEMIEKT»?

Y100H petiiuTh, BO YTO Koraa-HuOyAL npespatures obpa-
30BaHHe, HYXXHO NPEACTaBUTb, KakoBa Oyner XU3Hb pebenka.
Yepe3 nATLACCAT JET CETOMHSWHHUE ILKOJIb OTOMPYT, TaK Kak
MOTEPSIOT aKTYANIbHOCTh. 3a4eM NPOTHUPATh IMTAHbI B WIKOJE,
€CNM AOCTYINHO BHPTYalbHoe 00pazoBanue, ecay B n11000M Mo-
MEHT MOXHO NTOJYUHTL KOHCYJIBTALLHIO Y TyHINHX YYUTENEH MU-
pa? O6pasosaHue yxe ¢ AByXIETHero Bospacra 6yner o3Hayarb
nocTyUxXeHne Br6paHHOi obaacTH 3HAHUHA C NMOMOLLbIO Npe-
TIonaBaTeNel, KOTOpbie GyayT NPUXOANTH N3 BUPTYANLHOTO NPO-
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CTPaHCTB2, YTOOL! OTBETUTL HA BOTIPOCH! U MOCTABHTb HOBBIC.
JlwbonbiTHOMY peGeHKY GYRYT OTKPLIBATLCA BCE HOBBIE MUPBI,
O6pazoBaHHe B T2ZKOM ofecTBe OyaeT 3aBUCETb OT TOTO, KaKYI0
HMEHHO chepy ACATENIBHOCTH B BUPTYANLHOM, a 33TEM H B pe-
ankHOM MHUPe Bhl H30palu U HACKOJILKO XOPOLIO &€ H3YYUITH.

Ha yrioMsiHyToe B Hadane cratsy 3ameqarye Deilanmena g
OTBETKIL, YTO NioaAu He BYAYT McHee 06pa3oBaHHLBI, POCTO 06-
pazoBaHue craHeT apyruM. B mupe Kaudrrona @eitaumeHa o6-
Pa30BaHHbIM CUMTANCS YeJIOBEK, NMOXYYMBLIMI AuTLIoM B [ap-
Bapae (MAH 3KBUBAJICHTHOM YUeOHOM 3aBeAEHUW) H O3HAKOM-
SIEHHDB i C OCHOBHLIMY JOFMaM¥y 3anagHoro Mupa. [1py aTom o
coBceM He 0DA3aTeIbHO NONXEH Obl yMeTh pOrpaMMHpOBaTh
Ha Java uau NOHUMAaTbh OCHOBbBI HeitpoHayk. Uepes nateaecar
net Tapsapa 6yaet cylecTBOBaTh, HO UEHHOCTH €0 JAHIJIOMOB
CUJIBHO TIOHU3UTCS.

B caMoMm rinybokoM cMricie obpasoBaHHE BCETAA UMENO OT-
HOUIEHUE K JeHCTBMIO, 2 HE K 3HaHUI0. OB 3TOM rOBOPWIM MbIC-
JIMTE IV BCex BpeMeH, ot Apucrotens («[loTomy 4TO npeaMeTsl,
KOTOPLIE Mbl JOMXHBI BHIYYHTD, NIPEXAC YEM ACIaTh, Mbi H3Y4a-
eM Ha npakThKe») u lanunes («Bbl He MoXeTe HayuUTL yeoBe-
K2, Bbl MOXETE TONILKO MOMOYb My HalTH 3TO BHYTPH cebsi» ) 10
A.C. Heitnna (<4 caniidy ¥ 3a6biBalo, s BHXY W 3aMOMHHAI0, 5
JIENA10 ¥ TOHUMAI0» ) ¥ D HUITeHHa (« EAMHCTBEHH b1 HCTOUHUMK
3HaHKI — onbiT»). [HIKoNb UrHOPUPOBANU 3TY MYAPOCTb, OHM
NpeAnoYuTaty, no ciosaM JxoHa [biod, MPUHUNN «y4HTh,
BAUBASI».

BupTyanbHbie wKoAn 6yayuiero cTaHyT NpUBJIEKaTh y4a-
WIMXCA He QMIUIOMaMH, a rpenjaracMeiM onbiToM. OH Byaer
IOCTYMeEH T H3Y4eHUs! B JIIOGOH MOMEHT, TO3TOMY GONbUIMH-
CTBO CTYASHTOB OVAYT MOCTYNATHL B KOJUIEAX IOpa3fio paHblie,
YyeM B BOCEMHANLAT JICT. YCrieXy B BUPTYAIbHLIX HaBbiKax OyayT
n06yX1aTk HX K AUTbHEHILIEMY 00y4€HHIO, MTOJOGHO CeroaHsil-
HUM BUACOUIPAM. ATTECTYIOLLIME opraHbl 6yayT 60/blne HHTE-
PeCOBATLCH YMEHUAMU (TTOJYYESHHBIMU BUPTYATIbHBIMU 3HaKAMK
OT/THYHS), YEM NPOAEHHBIMK KypcaMH.
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OnmIT B pa3HbIX AUCLMILIMHAX NTOTPeOyeT yeuauii. Bcemup-
HO M3BECTHbie (PM3ZHKU, BMECTO TOTO YTOOM YUTATh JEKUHU B
Fapeapackom wau Konym6uiickom yHuBepcurere, 6yayr pabo-
TaTh C AU3aiHEPaMH-NIPOrPaMMHUCTAMH B CTPEMJIEHHN CAENATh
NporpamMmbl, TTO3BOAAOLINE H3YHaTh (PHIHKY ONBITHAIM NYTEM.
Takoit onbiT 6yACT nocTyneH Kaxnomy. [lpuzHakom yma Gyner
CUMTATBCA He JNUIUIOM, BbI1aBacMblif YueOHBIM 3aBeJEHHEM 3a
- XOpolllee YCBOSHHE ITPOrpaMMbl, 3 BONPOC, Ha KOTOPbIH KOM-
MLIOTEPHas NpoOrpaMMa He CyMela OTBETHTh U XOTOPbIA NpH-
ULJIOCh NepeaapecopaTh NI0aAM. UHTeIeKToM OyayT cuuTaTh
CNocoBHOCTb BRIPBATHCH 33 NpeAcabl a6pa3oBaTebHOH Npo-
rpaMMBl. ’

CrtaHer i1 Hawe o01ecTBO YMHee Glarogapst TakiM HOBO-
BBeAcHNAM? Ecnt¥ aMeTh B BUNY CIIOCOBHOCTb MBICHTD, TO IORH
6L, ecTh U 6yayT yMHBIMM. HO ecau ToBOpHTL O TAyOHHE M
UIMPOTE MEILLIEHHWS, TO A4, CTaRYT. [eHHManbHBIH neulepHbii
XHTENb, KOTOPOMY ObLIH 1OCTYNHB O4€Hb OTPaHUYEHHBIE 3Ha-
HHSI O MYPE K YpE3BbIYaIHO OTPAHUUEHHASA HAPOAHAA MYAPOCTD,
MOT OTIEpUpPOBATH OYEHb CKYAHLIM HA60POM HWHCTPYMEHTOB.
Bo3aMOXHO, OH NOHHMaN NPHPONY YeJOBEKa TaK XE XOpOLLUo,
KakK no3xe ee nNoHuManu rpeku. Ho no 6onsmoMy cyery ero
HeJib3A HAa3BaTb YMHHKOM.

To xe BepHO H B OTHOLIEHWH MPEKOB, KOHEYHO. APHCTOTEND
KaXETCH HaM reHHaJIbHBIM, TTOTOMY YTO OH MHTEPECOBANCS Npo-
61eMaMH, KOTOPbIe MHTEPECYIOT HaC U MO CEH A€Hb, U BHEC
6onblUOH BKIIAN B WX H3ydeHUe. M Bce e APUCTOTEND BbIFISANT
110 CMELIHOTO HaWBHbIM, KOTIa 3aTParKBaeT BOMIPOCHI, KOTOpbIE
Mbl 3HaEM ropas3fio Jayylie ero. Kaxaoe nokoieHne CoBEpilieH-
CTBYET NOAXOAbI, OTKPbIBas NOPOry st MoToMkoB. [1okoneHue,
clieflylolliee 3a HaMU, CIeJIaeT OTPOMHDIIf NPLIKOK Brieped. Yepes
NATBAECHT JIET TOT (hakT, YTO Mbl CHACAU B KJaccax, CIYLIanu
yumuTeneil v INCTaNM YueORHKH, GyAeT BbI3biBaTh cMeX. JIonu,
OIS ABIBAACH Ha3ah, ByAyT yIMBASTLCS, TOUeMY NOTpeboBanNoCh
CTO/IbKO BPEMEH U, YTOOLI H3MEHHTB CHCTEMY 06pa30BaHusl, 10-
yeMy Mbl MPUIABANM TaKOE OFPpOMHOE 3HAYEHHE OLUECHKAM Ha
3K3aMECHaxX UM NOYEMY MBI CHHTATH, YTO XOpOI1las NnaMsaThb yka-
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3piBaeT Ha BoICOKU i nHTENNEKT. CHOopMYAUPOBAHHOE B BOCEM-
HAAUATOM BEKE IPEACTARICHHE O TOM, 4YTO OGPa30BRAHMNE ECTh
BHYLIEHHUE OTIPCACNEHHBIX MIEH NO yKa3Ke [IPaBUTENLCTBA, OyaeT
KA3aThCA YXACHBM. KOHTpoRupyeMblii PaBUTENBCTBOM ZOCTY
K HHOPMaLIMH, CYLUECTBYIOUINI ceityac B HEKOTOPbIX CTPaHaX,
McHe3HeT KaK CTpaluHbii coH. Jlioboit onwiT OyaeT AocTyneH
KOMY YrOIHO U Fli€ yroAHO, Tak 4To ueH3ypa kaHet B Jlery. Mpa-
BATENBCTBA OPOCAT JaXe MeUTaTh O MPUHACTHOCTH K 00pa3oBa-
HHIO, Te CErOAHS JOMUHUPYIOT. YUHHOBHUKH HE CMOTYT KOHT-
POJMPOBATEL PacTIpEAENCHHE BUPTYaJbHOTO ONBITA, YXE CETOIHA
OHH TePSIOT KOHTPOb HaJ TeJIEBUAEHHEM H 10CTYNOM K UHTep-
HETY.

Hepes nATHAECAT NET Mbl TOMMEM, 4TO ONNT — [JIABHOE
MEPHUIO HHTEJLIEKTA, a CMOCOOHOCTD PACILIMPATE MPAHMULL! ONTbI-
Ta — nposiBaeHue csobonontobua. OCHOBHOI OTPaCHbIO UH-
IYCTPHM CTaHET CO3JaHue BUPTYAIbHOIO ONBITA; OH OyaeT yn-
PaBNATH HALIUMU JTOMAMH M 3aMEHHT HaM wIKosik. To, YTo Mhl
CETro[iHA UMEEM B BUACOMTPAX H HayuHO-haHTacTUdecKuX $Hrlb-
MaXx, CTaHET peasibHOCThI0. CeroaHs, HanpuMep, «DBepKBecT»
TIPUTATHBAET COTHU ThICAY JIOACH, OHU 3aCENAIOT BUPTYILHOE
NMPOCTPAHCTBO B HaleXIe N0ONTHCA onpelesIeHROro CTaTyca,
cPOPMHUPOBATH B3aUMOOTHOLLEHHUS, 003aBeCTUCH KAKHMU-TO
o0beKTaMu. 3Ta Urpa CTaia CTOJb PEAILHA, 4TO 6€ YYACTHUKH
NPOJAIOT BUPTYANbHBE OOBEKTH 33 KOHKPETHbIC JIEHEXHDIC
3HaKH. MHOre HrpoKiu NOSHOCTBIO CTPOSIT CBOLO COLHANbHYIO
XH3Hb HAa OCHOBE UTPbI. B OyayileM BUPTYabHbIC MHPKI CTAHYT
ropasjio CNOXHEE U CUJIBHEE YBA3AHDE C PEATBHBIM MUPOM,

Mpl AEHCTBUTENLHO CMOXEM OTIPABAATLCA KyAa M KOrna
3aX0THM, YTOOL! TOTOM PACCKA3bhiBATh O CROHX NMPHIUTIOHEHHAX.
Hac 6yayt nHTepecosarh Te, Y KOro 6ojiblle onbiTa 8 BUPTYaltb-
HbIX MHpax. Mbi noiiMeM, 4To HMEHHO ocTaBIInecs 6e3 oTBeTa
BOMPOCH! Y CNOCOBHOCTD KPHTHYECKH OTHOCHTLCA K cebe annsi-
I0TCA HCTHHHBIMHM MEpHUJIaMK KHTEJLIEKTa. DTO XOPOLIO CO3Ha-
10T YY€HBIE B OTJIHUME OT OueHb MHOTHX. [ToNUTUKHM XOTAT npo-
CTBIX pelUCHUM, YYUTENA XOTAT TOUHBIX OTBETOB, BU3HEC XO4eT
ObiCTPOro 060poTa KanuTana, BKIaAYHKU XOTAT NpUOLINHU, Te-
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JIE3PUTENIH XOTAT «MbUIbHBIX ONEP», ATTECTAUMOHHbIE KOMUCCHI
xoTaT 6a110B. B TakoM ob6illecTBE yMHBLIM CYHTACTCA TOT, KTO
YAORAETBOPAET MEPEYHCIEHHBIE XenaHus. B TakoM obulectse
naxe Knnprou Qelinumen nouyscTsoBan 6b cebs ayrcaii-
ACPOM.

OnHaxabl MEHSI NONPOCHIK NPOUHCNIEKTHPOBATh TEXHUYE-
CKME KOJLIEIDXHA, 4TOGhI OLIECHHTH YPOBEHb NIpenonaBanms. B knac-
ce, TAE 3aHBMANKCH OyNyHIMe TOBapa, XaXAbli CTYAEHT UME
co6CTBEHHKIN YTONOK C KYXOHHOM yTBaphio U nauroit. K atomy
Heyero no6aBuTs. Llikona obyyana nonet Ha npakrtuke. K co-
KANEHUI0, TAaKOH NOAXOA HE ARNAETCA OCHOBHBLIM NPUHLIUNOM
BO BCEX TEXHHUYECKHUX KOMIEIKaX, 3aTO B APYrUX By3ax Aeno,
noxoxe, MeHsercs. Ilo Mepe Toro kak ypeanyMBaeTcs NOCTYR -
HOCTb HHCTPYMEHTOB, OHM YAE/IAI0T IPAKTHKE Bee 60J1bie BHH-
maHun. Hanpumep, B YHuBepcutete Kaprerd — Mennona, rae
s paboTalo, NEPBOKYPCHUKH caMK COOMPalOT KOMNbIOTEPDI, Ha
KOTOphiX OyayT pabotaTh caeaylomme yeTnpe rosa. MoxHo ne
COMHEBATLCA, YTO OHU TTIOHUMAIOT paboTy KOMNILIOTEPA, pas3 yMe-
10T €ro ¢oonpaTs.

B 6yaywiei cucteme 06pa3oBaHMA — OCHORaHHOI Ha Npak-
THKE — BaXHbI 6y1yT HaBLIKM, a HE OTRIEUeHHEIE 3HaHNA, Bon-
POCbI, BOHMKAIOWME Yy CTYIEHTA B RPOLIECCE BUPTYANIbHOM yue-
Obl, OYAYT KACATHCH BAXHBIX-MHTEJLIEKTYanbHMX Npobnem. [Tpn-
4YEM CTYACHTY [TPUAETCH YTOUHATD, KAKO#H ONbIT IOPOAWA TOT HAM
MHO# BONPOC, YTOORI KOMNBIOTEP MOT IPEATOXKHUTH eMY KOHK-
DPETHOE PELUEHHE W PEAIbHO BLINOTHUMbBIC ACHCTBUA.

Ml BCe CTaHEM HAMHOTO YMHEE B TOM CMBIC/E, 4TO Tepe-
cTaHeM GOSiTbCA HOBM2HLI, Baaroaapa H3MEHEeHUAM B cHCTEME
06pa3oBaHHA Hall MHTEMIEKTYyalbHRH MUp 60ablue He 6yaeT
JeJIMTHCS Ha TexHapei  ryMaHHWTapHeB. Mbl Bce 6yi1eM npocTo
mo6o3HarenbHbLIMKU, a 3HAYUT, GeHOMEHANBHO YMHbBIMMU.



HAxepoH flanse*

u
NMOTOAOK CAOXHOCTU

ncpnon o6LIMX BRYKCASHHA BTOPO# MOAOBUHbLI A8AN{ATONO
BEKa XapaKTEPH30BAICS CTPAHHLIMU KONEGaHUAIMH MeXAay ro-
JIOBOKPYXHTENbHBIMH NPEYBETIHUEHNAMY H NPUBTHXKEHUAMMU K
Kosnancy. OcHoBaTea KOMNLIOTEPHLIX HayK ObUTH CKIOHHBI K
npeyseanyeHnsIM: AHa TYpHHT pasMbIEUISL, MOTYTJIH MaLIMHBbI,
0COGEHHO ero abCTpaKkTHbIE «YHHUBEPCAIbHbIE MAIITUHBI» , B KOH-
11€ KOHLOB 3aMeHUTs Nitoaeit, a Knoa sHHoH cyuTan, uto Tep-
MHH «dopMalivs» OXBaTbiBaecT a0COMOTHO BCe, BKAKOYAs Tep-
MOAHHAMMKYECKHE MPOLIECCHI.

C TaK¥M Xe YCTIeXOM MOXHO YTBEPXIaTh, 4T IIo00H xMMuye-
CKuit Mpenapar srngeTCst X1BbIM CyLIECTBOM, TOCKONBKY XH3Hb
OMMUPaETCK Ha XUMHYECKUE B3aAUMOeCTBIS . DTO YTBEPXKACHHE
HeE BbICKA3aHO KeM-HUOYAL TOJIBKO MOTOMY, UTO OYEBHAHO: NPO-
uecchl, MPOUCXOAALLIUE B XHBOM OPraHM3ME, HECOTIOCTABHMbI
I10 CJIOXHOCTH C TEM, YTO NPOUCXORUT B 1abopaTopHO# npobup-
Ke, Takyto pa3HUILY Mbl YyBCTBYEM HHTYMTHBHO. Ho Mbt He outy-
ulaeM CTOJIb YETKOE pa3MexXeBaH e MeXay MHGOpMaUuMOHHBIMU
cucreMaMiu. CepbesHbie HCCIeA0BaTENH, paboTasluye C TaK Ha-
3blBaéMbtM MCKYCCTBEHHbIM WHTE/IEKTOM, CUMTAIN, YTO KOM-

* IxepoH JlaHbe — ydyeHbit-KHOEPHETHK M MY3LIKAHT, XOPOLO HIBECTHBLIH
6aaronaps csoeit paboTe B 061aCTH BUPTYANbHOI pealbHOCTH. Benyumit yuennif

«HawHn TENEUMMEPLWIHOH HHULIMATHR» — ACCOLIHALLHA YHHBEPCHTETOB, H3Y-
HAIOWMX pONb YU NMPHMEHEHNA HHTCDHCT-TBXHOJIO]'M“ HOBOI'O NOKOJACHHUS.
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NLIOTEPL! CKOPO HAYHYT 6€ryo pa3rosapuBaTh He XyXe niojei,
rmonobHble MRICTH BLICKA3HIBANUCH AaXe B KOHUeE 1950-x ronos.
3T0ro 10 CHMX NOP He NPOU30LLIIO, a MBi BCE Liie He OT/IaeM cebe
OTYET, HACKONHKO CHOXHO NMOHMMATD A3bIK Y CKOJIBKO BPEMEHH
yHIET Ha CO3AHHE TAKHX KOMINBIOTEPOB,

[IpakTuxa npeyBeAuyEeHHI NPOAOIKAETCA, U JaXe Cpel
HaYYHOH «KHOEpHETHYECKON» INHUTHI MOXKHO HAKTH TeX, KTO
BEPHT B HEH3OEXKHYIO « HHAUBUIYANBHOCTL» KOMTBIOTEPOB, KO-
TOpast pa3OBLETCA TAE-TO Yepe3 NojBeKa. Toraa KOMabLITeph
CTaHYT CTOJIb YMHBI M MOUIHBI, UTO HE TOIBKO 3aMEHST YE0BeKa
KaK rocroacTsYomylo popMy XH3HU, HO K MPHOGPETYT RYACTh
Haj MaTtepveit H 3Hepruei, TaKk YTo ByayT BECTU MUCTHUECKUH
unu 6oronogoBHbI 06pa3 «KH3HKU», AGCONOTHO HEAOCTYTTHBIM
4e10B8e4ecKOMY MOHHMAHHI0. Kax 6bl CTPaHHO 3TO HH 3By4ano,
HO MMEHHO TAaK MHOrHe MOM KOJuieru npeacrasnaor cebe Oy-
ayuee,

YuraTeN M, HABEPHOE, 3HAIOT, YTO MEHS OCYX/AaJIH 3a aKTHB-
HYI0 NONYJIAPH3ZLIHIO TEPMHHA «BUPTYAIhHAA PEATbHOCTL» , YEM
A rpeLinyT B BOCbMHUAECATHIX rodax npouunoro seka. Ho yacro e
NOHUMMAIOT, YTO LEABIO BUPTYAILHOH peaibHOCTH AARAACTCHA He
OINTMCaHKME M BOCCO3IAAHHNE (PU3HYECKOM PEATBHOCTH (YTO HEBO3-
MOXHO), a M3ydyeHHE NMO3HABATEAbHEIX GYHKLHI YenoBeka u
BO3HMKHOBEHHE Y HEro onpelneneHHbIX MHo3ui. B ceoeit oc-
HOBE BUPTYQIbHAS PEANbHOCTh — 3TO Hay4HOE M3yyeHHe BO3-
MOXHOCTEeH cLUeHUYecKOW Marum, a He Bocco3aaHme pusnue-
CKO#l peaAbHOCTH.

Hapaay ¢ napanoM A0OHKHXOTCKKX NPEYBEIHYEHHHA Teope-
THYECKOH MOIKM KOMNBIOTEPOB Obia U GecKOHEeUHas uepela
pa3ouapoBaHHit pa6GoToit peanbHbiX MHHOPMAUMOHHBIX CHCTEM.
KoMnbioTep — eIMHCTBEHHBIA NPOMBILINIEHHBIX NPOAYKT, KO-
TOPLIH NPYU BHIMOJHEHUH OOBIYHLIX ONEepaLlHif 4acTo U Henpe-
CKa3yeMo 1aeT c6oil.

IMoYTH rOCTOAHHO HENOOLIEHMBAETCA CTOMMOCTh O0CTYXHU-
BaHHUA HHGOOPMALIMOHHBIX CHCTEM, YTO MOXHO Ha3BaTh PHTYa-
JI0M coBpeMeHHOro 6u3Heca. ToyHee, 3TO KacaeTcs NporpaMm-
HOro obecneyeHUss — Ha HEro HCBO3MOXHO YASCpPXUBATh Mpei-
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CKa3yeMble LieHbl, OCOOEHHO Ha HEKOTOpPHE BHAB MPOrpamMM.
AnnapaTHrie MOLIHOCTH MPOAO/IKAIOT YMEHbIIATLCA B pa3Mepe,
YBEMUMUBATH CKOPOCTb PaGOTht H NELIEBETh (N0 SKCNOHEHTE,
npeAcKa3asnoii 3akoHoM Mypa), ¥ HMEHHO 3TOT YCieX roaxiec-
ThIBAaeT (haHTACTHUECKME NEPEOLICHKH. B 32KphITHIX cucTeMax ¢
Heb6ONLUINM N MOCTOAHHBIM CACLHPUIECKHM KHRTepdelicoM
nporpaMMHoe obecneyeHue ToXe MOXET ObITh AOBONBHO Ha-
NEXHBIM, XOTS ¥ HeaelleBbIM. TIpUMEpOM CrYXHT KXon, ynpas-
JIAIOWUA COBPEMEHHBIMKM caMoJieTaMy, TAKHMH KaK a3pobyc.
ITporpamMmbl, € KOTOpLIMK HENErKo paboTaTh, HMEIOT CNOXHBIH
W3MeHsomniica nHTepdeiic (HanpuMep, NPorpaMMsl nepco-
HAJLHOTO KOMITLIOTEPA, OHH ONMEHL ¢HEYMpaRASEMbI»). TakuM
o6pa3oM, nporpaMMbI ACASTCA HA ABa THMA, UX HE CIERYyeT ny-
TaTh. B KOH1IE NBAAIATOrO BEKA BCE MAHWKOBAJIM, OXHWAasA, 4To
BHpYC Y2K HaHeceT KosiocCanbHblil ypOH. DTOro He NpOH30o1LLIo
N0 TOM NpUYUHE, YTO 6obLuas 4acTh HHPPACTPYKTYPHLIX Mpo-
FPaMM BTIOJTHE YIPaBASCMbB, XOTA ¥ HEACLIEBbI.

IMonaraio, 4yto B 6xaiuIMe NATHAECAT IET 2TH ABE TEHIACH-
LMW — MEPEOLeHKa BO3MOXHOCTEH H HEROOLIEHKA CTOUMOC-
TH — coxpaHsTcs. Tako# CleHapHii MOXHO Ha3BaTh «JilaHeTa
CMPABOYHOTO CTOJIa», MPH KOTOPOM YeNIOBENeCTBO GyAeT B OC-
HOBHOM 3aHHMaTbCH 06CTYX I BAHHEM 04eHb GOTbILIMX TPOrpaMM-
HBIX CHCTEM. DTO He OYeHb MJIOXOH BapHaHT, TIOTOMY YTO BCE
OyRyT 3aHATHI BHroaHBIM AcjioM. Ho Takoe ckyuHoe Gynyiiiee He
ABASETCA HeN36eXHbIM. He UCKNt0ueHO, YTO HaYHeTCa HoBas
3pa KOMMNbIOTEPHbIX HayK, KOTOpas NpeaitoXuT abcoslloTHO HO-
Bbl€ BO3MOXHOCTH.

g Hayana KOMNBLIOTEPHbIE HayKH ROJIXHBI BEPHYTHCA K
CBOEMY HCTOKY M TNEPEeOCMbICIHTL B3aMMOOTHORICHHS HHGOP-
MaUuK U pusnyeckux npoueccos. Knoa LIsHHOH reHHanbHO
NPELNOXUI CBA3aTh U3MepsseMble OUTHI € SHTpONHEH Gu3nde-
CKOi1 cucTeMbl, HO 3Ta POPMYAHPOBKA B U30JIUPOBAHHOM BHIE
crioco6Ha npuBecTH K ominbkam. Ha npakTike MOXHO U3MEPUTD
He Bce OUTHI, KpOME TOTo, HEKOTOPBIC M3 HHX BaXHeEe APYIrHX.
BonbLMHCTBO NOTEHUMATIBHO H3MEPSAEMbIX GHTOB B (PUIHYECKUX
cUcTeMax Ha NMPaKTUKe TEPAIOTCS B MOPE CTATHCTUYECKUX pac-
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npeneneHunii. Cornacto Meradope, MONyAAPHOH B KOHLIE ABAA-
UaToOro BeKa, B3MaX KpeuibeB 6260YKH MOXET OTKIMKHYTHCA
HeJeo CNycTs WTOPMOM Ha Apyroi cropoHe 3eMau. KOMop
3AKJHOYAETCA B TOM, HTO AAXE €CJ/IM OFHANALI TAK OHO U CIIYUHT-
co, MBI BCE PaBHO HUKOTAA HE Y3HAEM, ACHCTBUTENHHO JIH AaH-
Hbill WITOpM pa3byuiesanca U3-3a TOro, YTO B ONpPEaeACHHBIA
MOMEHT BOH Ta 6abouka B3MaxHyna KpelibaMH. MaMepaemnie
GUTH MMEIOT Pa3Hbiil «NMpUUMHHBIA NoTeHUHa». HaBepHoe,
uHpopMaunio LLISHHOHA cneayeT NepeMMeHOoBaTh B «ITOTeHLIH-
allbHYI0 HHOopMaLHIos, YTobn BUT cTasn BaXHBIM, T.6. MMEJ]
BBICOKHI NPHYMHHBIA NOTEHIIHAN, OK AOAXEH ObITL YHTAEM M
SARNATHCS KPUTHUECKON 4ACTBIO CHCTEMBI. ITO NIPUBOAUT K TOMY,
YTO MHOIAA BOSHUKAIOT CUTYaUHHU, (TPU KOTOPHIX BEIYHCACHHA
npuobperaior 60Jiee yOOKYI0 «CEMaHTHKY», WIH CMBICH,

B koMnbloTepHoil Hayke Bceraa Onila npofGaema, XoTs Ha-
JIMYKE ee NPH3HABANIOCH HevacTo. YTobbl orucars €e cyThb, Npea-
Jiaraio BOOOGPa3UTL HEKOE TUieMs, He HMelolLee UHPOPMaLIH HH
O A3bIKE, HH O KYJILTYpE, HH 06 HCTOPHU YesioBeYecTRa. Takue
CyUIECTBa €IBa JIU CMOTYT MOHSTh Ha3HaueHHe U paboTy nepco-
HAILHOrG KOMITbiOTepa, Tak Xxe Xak Y Hlexcnupa, ecnl oHHU
Cly4aifHO OKAXYTCH B COBpeMeHHOoN bubnuorexe.

U 310 He BRIMBILILIE HHas TPoGaeMa. CI0XHOCTL NPOrpaMM-
HOTO oBecneyeHMs CEroiHs OrPaHNYEHA CNOCOBHOCTLIO Yeno-
BEKa K TOUHOMY aHanu3y ¥ ynpaeieHuio. HeobxoqumMo HaiTH
HOBBYH CIOCOD MBILLJIEHHA H HOBbIH YPOBEHb MPOrpaMMHpOBa-
HUA, UHAYE HaM HE yaacTcs MHcaTh bonee ACCATH MULTHOHOB
CTPOK KO/1a, KAKMMH Obl OLICTPRMH, MHOTOPYHKUHOHAUILHBIMH
Y BBIHOC/IMBLIMM HH CTAIH HaLIH NIPOLIECCOPBI.

Ha aape 3noxu XOMNblOTEpH3aLlHU, BE BTOPOH IMOJIOBHHE
[MBAALATONO BeXa MHTYHTHBHBIM — €XHHCTBEHHO ROCTYNNHHM —
NIOAXONIOM K aHanu3y HHGopMaL KK 6bL1a nepeaaya UMITYILCOB
no nposoaaM. Teopust HHPoOpMaUMH, KOTOpasi Bce elile NJOMU-
HUPYET B CTAHAAPTHHIX YUeOHBIX NporpaMmax, 6a3vMpoBanach Ha
ToueyHOM 06pase okpyxaloiuero Mupa. Ucrounukom kona ciry-
KW1a HMUTALMUE UMAYILCOB, KOTOPBIE MOXHO 66110 OnI tocne-
JOBaTEJILHO OTTIPABNATH O NPOBOLY.
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UTobH paciuudpoBaTh CMBIC] SEKTPHYECKHX UMNYILCOB,
TpebyeTca nporokoa (nexoaep). KoMmnbjoTepHas Hayka # co-
CPeROTOYWIACH Ha HeM. B peaynbrarte nosswnca Unreprer. Ho
CHUCTEMbI, CO3JAHHbIE NPUPOROH, PYHKLHOHUPYIOT NO-APYTO-
MYy. XOTA TEOPETHYECKH BO3MOXHO HCIONb30BATh ANTOPHTMHEI,
pa3paGoTaHHbBIE B BaALIaTOM BEKE, st 06BRACHEHHS ResTeib-
HOCTH 3pUTENIbHOH KOPbI fOJIOBROTO MO3ra, NOAYYaolEH CUT-
HAJIB OT 3PHTEALHOTO HEPBA, HO Ha NPAaKTHKE 3TO CAeJIaTh Hpe3-
BbIYaiHO CNoxkHO. CTPOrHii NPOTOKON HE MO3BOASET A1CKBATHO
onucats paboTy cHCTEMbt, MOAyYaioLei GONbLLIOE KATHYECTRO
napaieNibHbIX CTHMYNIOB. ECnM Xe Mbl 3aMeHUM TpoBOjaa Ha
MOBEPXHOCTb, AMCKPETUIUPOBAHHYIO B Pa3HbIX TOYKAX, TO CY-
MEEM NEPENTH OT ANTOPUTMUYECKHX MPOTOKOJIOB K TEXHONOI K~
M, BKIIOYAIOWHM KNlaccudrkaLnio 00pa3ioB M aBTOMaTHYE-
CKOE TOAJEPXKAHUE MOLEREN.

[1pencrasuM cebe Takyto cuTyaLHio. B MeanurHCKoi wiko-
Jie Tpynina pa3paboTuyuKoB AeCATLJIET TPYAHAACh Hall CO3/1laHHEM
BHPTYaJ1bHOTO CepAalia, KOTOpOe NO3BOAAET NPEACKA3LIBATE pe-
3yAbLTaTHl XHPYpruieckoro JiedeHua. OnHOBpeMEHHQ B Apyroi
LIKOJIE IPYINa CNelManuCTOB pa3pabaThiBaeT BUPTYaibHEIE Jier-
kue. [lotom 2T aBe rpyniisl pelialT OObeAMHUTD YCHANSA U
CO3aTh BUPTYalbHYIO TPYHY10 KJeTKY. [ToutH HaBepHAKa OKa-
XETCH, YTO OHU ByAYT UCTIONB3OBATh HECOBMECTHMBIE NTPOTOKO-
Abl. HasepHsika 0HM He TONBKO BLIOCPYT pasHble 6a30Bble Ma-
HIMHbI, ONEpaHOHHBIE CUCTEMBI, SI3bIK BRIHOSIHEHHSA U T.4., ¥
HUX GyAyT K pa3Hbie KOHUENTYaNbHbie noaxoasl. OfHa rpynna,
CKaXxeM, n3depet rinobanbHblA MPUHLKIT HUCXOASLLETO AHANK3A,
a ipyrasi npeAnoYTeT BOCXOASNMI puHuMn. OaHa rpynna cle-
A2eT aKUCHT Ha CEMaHTHYECKOM aHaluae o0beKTa, Apyras 1no-
CTapaeTcst CO3AaTh aHANOT HEMPEPbIBHOM cucTeMbl. B ceere Te-
KYILUMX fpeACTaBNeHH I 06e rpynnbl HaBepHSIKa CyMEIOT CAeNaTh
NPOTOKOJ, NO3BOAAIOILINA 0OMEHHUBATLCA CHFHANIAMH MO TIPO-
BonaM. Ho Takne npoToKojbl oueHb npodneMaTHYHBI. KpoMe
TOTO, OHW OTPE3alOT NYTH K YAYUIUEHHIO JitoObIX Moaenei oT-
OENBHBIX OPraHOB. YeM BCEe 3TO KOHUMTCS, Mbl Y3HaeM uepe3
HECKOJILKO JIET, TIOTOMY 4TO TaKUe paloThi ceifyac BeayTCs.



MOTOAOK CAOXHOCTH 189

Y0651 IOHATH, B 4€M TYT 3arBO3/1Ka, HYXKHO KOCHYTHCS ITPO-
6neMH HacnenoBaHus HHGOPMALIMOHHBIX cHCTeM. OnipeaeneHue
aXPYTIKOE» JyYLile BCETO OMUChIBACT CCTONHALLIHEE NPOIPAMMHOE
obecneuenyie. 3-3a crpeMseHus cobNIOCTY NPOTOKOS OHO SI0-
MaeTcA MPH NONKITKE €10 «K30THYTb». BeaeacTeue aton «1oM-
KOCTH» FIporpamMmMbl CO3Aa10TCA CIOAMHM (BbLIO Ob) OYEHB CIOX-
HO ¥ IOpOTo 0TKa3aThCs OT NIPOTOKON0B, KOTOPHIE HCTTOJIb3YIOT-
CA Pa3HLIMM NONL3OBATENSIMU B pasHbIX uesax). Mol nonanu B
TYNUK, 2 MporpaMMsl JHIIHIMCH TMBKocTH. B KoHLe ABaauaTo-
ro BeKa 3To 0Ka3a10Ck Ha PyKy TOProBOii CETH: TOT, KTO COhIBa
nporpaMMnoe obecrieyeHue, CKONOTHII OFPOMHOE COCTOSTHHE.,

Tporpammtoe obecneyeHHe UMEET U APYTYIO, 6onee rocan-
HYIO XapaKTePHCTHKY, A Obl Ha3Ball €€ «CeaMeHTaLuel». 310
MpoUECC, H3-32 KOTOPOro XECTKUMY CTAHOBATCS HE TONbKO
APOTOKOJLI, HO ¥ NPOrpaMMHbie NPOAYKTsl. B kKadecTse npu-
Mepa MOXHO B3ATHL daia. Jlo 1984 roaa HEKOTOPbBIE YYeHhle-
KHOEPHETHKH CUHTAIH, YTO Ay4lIe HMETb MENKOPalapobieH-
HYIO CTPYKTYPY XpaHEeHHst UHPOPMaLIMK — [0 CYLLUECTBY, OAHH
rinobanbHbIN (aiil, caeNaHHBIA K3 MEJIKHX 3NTEMEHTAPHBIX KOM-
MOHEHTOB, NOA00HbIX OykBaM. [TpoGHas NapTHs KOMNOLIOTEPOB
«MakuHTOLI» He UMeNa daiinoB. 3aTO NOCNESAYIOIHE YXKE HC-
NMOABL30BAIH UX, TaK Xe KaK U «BuHmoyc», «KOHUKCe» W nipoyse
BCEMMPHO NpU3HaHHbIEe ccTeMbl. CErONHSA CTYCHTOB y4aT, YTo
daiinel — crons Xe QyHaaMeHTANbHEIE XU3HEHHBIE pealni,
KakK ¥ OTOHBI, XOTSH M ARNAIOTCA U300PETEHHEM UENOBEKA.

BepHeMcs K BUPTYansHOMY ceply M Jierkum. Kak Toabko
Ipynia UHXeHepoB BbibepeT obuIMit MPOTOKON, OH CTAHET XO-
ITHHOM MONOXEHHS: MOAUGHIIMPOBATE ero 6yJieT HeBO3MOXHO
BCNEACTBUE JOPOTOBH3HbI H CIOXHOCTH. M306peTaeMble npo-~
TOKONB! MOINOINAIOT J0OLIe HaeH 0 B3aHMHOM 0BMeHe nHdop-
MauMei. MbICTUTENbHBIA NPOUECC HPEeKpaLaeTes.

Xopolueit uensio Gavxaifux naTraecAaTH et b Obf nonck
CHUCTEMBI, KOTOpasi COCAVHUT KOMNOHEHTHI GONbLUKX CHCTEM.
Bo3MoxHo, ansTepHaTnBa yXxe pa3pabaThiBacTcs MPH CO3AaHUH
BUPTYaNbHOH rPYAHON KNETKH.
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JlonycTiMm, IBe TPYNNb KOMNLIOTEPILIKKOB CO3AAIOT MOAEIH
OHOro (bK3MUECKOrNO OpraHa npy yCI0BHH, YTO KaX/ast MOAE/b
OyeT «cYMTATh» APYTYIO HAacTOSIIMM PH3INYECKHM OpPraHOM,
rnapamMeTpbl KOTOPOro, HaTipuMep TeMneparypy, T1aBAeHHE U XH-
MHUYECKHH COCTaB B Pa3HbIX TOYKaX B pa3HHE MOMEHTH BpeMe-
HH, 3aMIMCbIBAIOT peaibHble AaTyuKu. B 3ToM cayyae xaxnas
MOJieSb OYAET BOCNPUHMMATD ADYIYIO KAK TOBEPXHOCTDb, KOTO-
PYIO MOXHO pasbuTh Ha Meabuaikiune cexropa. O6Mena 6onee
CNOXHBLIMH NapaMeTpaMK MeXAy TAaKWMM MOAECSMH NIPOHCXO-
InTh He Oyner. B pesynsrare norpebyercs TONBKO OAMH HA3KO-
YPOBHEBLIA IPOTOKOJ, onpeaeaseMblil npupoaoit busnyecknx
U3MEPCHUI.

g Toro uTo6BI Takas cxeMa AeiCTBOBANA, OJHa KOMaHaa
KOMTTBIOTEPLLIMKOB JOJXKHA HayYHTh CBOKO MOENb paCro3HaBaTh
napaMeTpbl MOJENH, KOTOpYlO padpaboTana Apyras KOMaHja.
Kpome Toro, Kaxaasi KOMaHIa JOAXHa HayuMThCsl €O31aBaTh
MOZEJIH IPYIHUX OPTaHOB, YTOOB! TOMOTaTh HHTEPITPETALIMH H3-
MEpEeHH. DTH «1060UHBIC» MOAEAH HE RONXKHBI CYLLIECTBOBATh
KaK HE3aBUCHUMbIE CTPYKTYPbl, OHH JIOJDXHbI COAEpXKaTh eAMHbIE
MeToALl 06paboTKH CUTHAIOB ¥ YMETh NEpEeHacTPanBaThca Ha
Xony.

51 6b1 Ha3BaJ 3TY CXEMY «CTATHCTHYECKON TIPUBA3KOM K NIO-
BepXHOCTH». ECIM OHa croauTest UM MOJeMPOBaHHUS bH3Hye-
CKMX OpTaHOB, TO COMIET W JUISl pacll¥peHUs] BOZMOXHOCTEN
COBPEMEHHBIX KOMMBIOTEPHBIX ceTel. Aymaro, B 6ynyleM no-
ABATCA ONepalMOHHbIE CUCTEMbI, KOMITOHEHTHI KOTOPLIX OyayT
Pacrno3HaBaTh, UHTEPIIPETUPOBATD H axXe TIpeACKa3biBaTh na-
paMeTpsl Apyr Apyra. Haneloch, oy 6yayT MeHee CKIOHHDI J0-
MyCKaTh CEPLE3HBIC OLIMOKHU.

Ceroans Mbl IBITAEMCS CO3/1aTh TPOMO3AKHE HU3KOYPOB-
HeBbie HHHOPMALMOHHBIE CUCTEMBI (CTEA0BAHUE MPOTOKONAM)
H C BBICOTb! YHUCTO TCOPETHUHECKHUX p_accy)mcnnﬁ HaagMEeHHO
oTBepraeM A06YIO CIOXKHOCTh. Y Hac MPOCTO HET TPOMEXYTOY -
HOTO0 3BeHa — cNocoba omucaHus CIOXHBIX CUCTEM B TCPpMHHAX
B3aUMOOTHOINEHHW I MeXAy 60abLIMMH KoMNoHeHTamu. Ho ec-
M YIACTCA CMOJEINPOBATD YEJIOBEYECKOE TeNO KaK rpad MH-
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b opMauHOHHON MOBEPXHOCTH, TO MOXHO JIH BYAET HCTIORb3O-
BaTh 3TY MCTOAUKY MOJENHPOBAHHUS JUIA OTIKCAHHS XHUBHIX Op-
raHu3MoB?

TpynHo cpaBHUBATL pe3yabTaThl BHIUMCICHUH C pe3ynbTaTa-
MH, DOAIYHEHHLIMH B IPOLIECCE IKCTIEPHMEHTOB, TaK KaK Y Hac
HET MHTYUTHBHBLIX NpeAcTagieHuit 06 OTHOCUTENLHON [IKane
VMHGOPMAUHOHHBIX CTPYKTYpP. M pa3BUTHE TEXHONOTKI, W 06-
ILECTBEHHOC MHEHUE TIOATAIKHBAKT K 3AKAIOYEHHIO, YTO KOM-
MBIOTEPHBIE CHCTEMBE CKOPO 110 CJIOXKHOCTH CPABHAIOTCA C CUC-
TeMaMH NPUPOAHBLIMH, B KauecTae NpHMepa yKaxy Ha pacxoxee
YTBEPXIEHME O TOM, YTO HE 3a FopaMiu TO BPEMS, KOT1A KOMIbIO-
Tep OyaeT NOHUMATE YEOBEYECKYIO PeYb U PEarHpoBaTh Ha HALUW
3MOUMUH.

Oaut U3 cnocoboB NPeoJoNETb HEBEXECTBO — 3TO MOAY-
Matb. [JaBajite 3agyMaemMcs, ObUta 1M 3BONIOUMSA €CTECTBEHHO
HEYKJI0XHMM MTPOLECCOM MNH ABUAACH PE3YALTATOM MaHMITYsI-
LiM#i HEKOIO CYTNIEPKOMIABIOTEPA, KOTOPbii ONTHMHU3NPOBAL CBOIO
paGoTy 118 nosyyeHHs1 BOXACASHHOrO PE3y/ibTaTa 3a MakCH-
ManbHO KOpoTKHit cpok. [1pasaa, Kak 00bIYHO, JIEXKUT TAE-TO
nocepeauHe. A CKIOHAIOCH K MOCAEAHEMY TPEAMOAOKEHHIO!
3BOJIIOLHA 6bL1A, HO O4YEHDb IQPEKTHBHASA B BLHITOTHERUM Kpai~
He CNOXHbIX 331a4. A HEKOTOPbI€ MOH KOJUIETH NTOAAraloT, 4TO
yepe3 KakKue-HUOyab TPHALIATh — MATHAECCAT et 3akoH Mypa
MO3BOJIMT HALUM KOMNTbIOTEPaM O60rHaThL MPUPORY.

KynbTypHnsie Metadopbi OTHOCHUTENBHO UCKYCCTBEHHAIX W
SKMBBIX CHCTEM ONUPAIOTCA Ha KOMMbIOTEPHI NPOLIOro BEKa.
Xopxe Jlync Bopxec onucan 6ubanoTteKy, colepxaluyio Bce KHH-
T, KOTopble Koraa-nubo 6K Wiy 6yayT HanucaHbl, Ecau Obl
TaxKoBas CyuleCTBOBANA Ha CaMOM fiefie, TO noTpebosanack Obl
XH3Hb HECKOJIBKHMX TTOKOIEHHH, YTOOL! JOHTH A0 HYXHOH TOJI-
k. [opaszzo npoie Gb110 Gbi TPOCTO HANMKUCATH XOPOLUYIO KHUTY.
Puuapa Jokun3s BooGpaxan 6MENHOTEKY BOIMOXHBIX XHBOT-
HAIX, O KOTOPOH WWAPUT HEBHAUMASA pyKa Caenoi 3BOIIOUUH B
MOUCKAX ONTHMANBHBIX CYLIECTB JUIA KaxXiIoi 3KoJoruyeckoi
Huwn. lymaio, ofa aBropa HaxOAWJIMCh NOA BINEYATIEHHEM Ie-
HE3HCa XOMMBIOTEPHBIX TEXHOIOrHH.
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B onamxaiiinne naThAeCAT NET MHXEHEPb! U NTPOrPaMMUCThI,
HECOMHEHHO, OyAYT YUnThIBaTh TeopHio HacsenosaHus. Ilpo-
CTPAHCTBO KOHDUIypalUuil CNOXHBIX NPUYHHHBIX CHCTEM Ha-
CTOJILKO MIHPOKO, YTO €10 Ype3BbIYaitHO TPYRHO NPEACTABUTDL B
BUZie GUOAUOTEK, ¥ XOTS OBl NOTOMY, 4TO Y HEAOBEKA HHKOTAA He
OyaeT 10CTaTOYHO BpEMEHH WK SHEPryUn LIS MPOCMOTpa CTeN-
naxeit. Crioapt KaypMaH, HanpuMep, JIOOMT roBopiTh, 4TO
Halua BceneHHass HEROCTaTOUHO CTapa, YTOObl CHHTE3WPOBATL
BCE BO3MOXHBIE GenkKH gaxe HeboabiiMx pasMepos. Iloaromy
TIPH MOJCIMPOBaHHM CIOXHBIX CACTEM CIENYET YUUTHIBATL Te-
'OpMI0 HaCICIOBaHMS, 3TO OTPAHUYHT NPOCTPAHCTBO KOHQHTY-
patuii.

ONIRH U3 UHTEPECHBIX BOTIPOCOB — 3KBUBAJIEHTHO JIN «Ha-
CNEAOBAHHE» «CEMAHTUKE». TEpMHHOM «CEMAHTHKA» ONTUCHIBAIOT
BCE, YTOJICKHT 32 TIPEAESIaMH CHHTaKCHMUYECKO#M XapaKTEPUCTHKH
CHCTEMBbI, OCHOBaAHHOM Ha nMpoToKone. Hacnenosanue coanaer
HEU3IMEHHLIN KOHTeKcT HHOopMauMoHHOM cHcTemut. Hacrnieno-
BaHHE MOXET ObITb C/I0XHBLIM. OHO YMEHBLIACT NPOCTPAHCTBO
KOH(UIypauHii CUCTEMbI H ICHCTBYET MOAOOHO IHH3E, YCHIHBas
NPUYMHHBIA NOTEHUHaN GUTOB.

OTBeT «1a» Ha LEPEeMOHUH BpakocoYeTaHUs1 WMeeT 6onbile
NMOCAECACTBUIH, YEM TAKOMW XK€ OTBET, JaHHbIH Cly4ailKOMY Npo-
XOXEMY, MOTIPOCHBINEMY Y Bac cnnyku. LlepeMonus 6pakoco-
yeTaHUsa obsanaeT UCTOPHEH, KOTOPYIO CNOXHO TepeaenaTh.
I HK mmeeT cMbICa TONBKO B KOHTEKCTe SMOpHUOHA — U30JIHPO-
BanHas uens JAHK spsitan 6yneT noctratouno MHGOpPMaTHBHOM,
yT1o6b1 HalliM HpaThsi 110 Pa3yMy CMOTIM Ha €€ OCHOBE CO3aTh
uejioe CynlecTBO.

Pa3paboTynky MOTyT HCNOAB30BATL KPYNHOMOIXYALHbIH NOJI -
X0/l K ONKCAHHUIO MPUPONRHBIX CUCTEM KAaK UH(MOPMALMOHHBIX,
BbIXO/IA 32 paMKu Mexux ripumepos Kiona lllsHHoHa. B koH1e
JBaNLATOro BEKa ObITOBANO MHEHHE, YTO Hallle NOHUMaHuie K-
3UKH CTAN0 HACTOBLKO IITYOOKHMM, YTO MOPa NMepexoguTh K U3y-
YeHHUIO CIOXKHBIX CHCTEM. 3TO IpoLlE CKa3aTh, YEM CAENATD.
HyxHo HayunTbCca aHANW3INPOBaTh APHPOAHBIE CUCTEMBl Ha
fipeAMeT TIPHYMHHOrO MOTeHUMaNa. B KaXAblii MOMEHT BpeMe-
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HY NI HeBONbIAA 4aCTh MATECPHH WIN 3HEPTHM OKA3LIBAET
3HaYMTENbHOE RIusAHKE Ha Gyayiiee Beel cucTeMbl (3TO 0COBEH-
HO KacaeTcsl XHBbIX opraHu3MoB). U Bceraa HyxHo ydYUTHIBaTb
pa3HKLLy MeXRY OONbLIOH CHCTEMOH U MaJTEeHBKOM, HanpuMep,
KPOLIEYHBIE USMEHEHHS B CHHANCE MOTYT UMeTs Bosiee cepbel-
HbIE ROCNEACTBHSI, YeM CXOAHBIE H3MEHEHS Ha NMOBEPXHOCTHOM
CNOE KOXH WIH B JIODBIX APYrHX TKAHAX OpraHu3Ma,

Crioapt KaydmMaH npeanonaraert, YTo XH3Hb MOXHO Ofpe-
ICNIKTDh KaK TMPOoUeEcc, CNOCOOHHI K CaMOBOCTTPOM3BOACTBY M
BbLIMONHAOWMI pabounil nukn KapHo (kjraccHueckaa Mofenb
NpeBPaILEHNS IHEPTHH B paboTy). ITo nNpeanonaraer 1o MeHbL-
eft Mepe oMK crnocob aHanyu3a npupoaHbiX cucTeM. Kaxaki
unky KapHo cBf3aH ¢ KAKMM-TO PETYASTOPOM — YaCThIO CHCTE-
Mbl, OTBeYalollieii 3a ee BO306HORNIEHUE. DTOT PErYNRTOP 06a-
JiaeT 60IbLUMM APHYHHHBIM MOTEHHHANOM, YEM APYIHE yyacT-
HUKM UKKNA. CnenoBarenbHo, U3MEHEHUS B PETYJiATOpaX CUJIb-
Hee MORNUAIOT Ha CUCTEMY, YEM U3MEHECHHS B APYTHX €€ YacTsX.
Heu3BecTHO, HACKONBKO NONE3HbIM OKRXETCS MOAOOHBIH METOR
aHANM3a OKPYXAIoLLEr0 MBpa Kak NHPOPMALHOHHOR CUCTEMD,
HO B 1060M ciiy4yae KakoH-HUOYAb MeTOA CIEaYeT HaHTH.

Ecnn mui pazpaboraeM opManbHblit W 0OLLIMA KPYNHOMO-
NyAbHLIH MeTo pa3bopa HpU3HYecKoH CHCTEMbI Ha NPHRHHHbIE
HHbOPMALMOHHBIE CTPYKTYPbI, TO CyMeeM A0CTHYL Heobxoam-
MOI0 YPOBHSI CJIOXXHOCTH B U3MEPUTEILHON H HHXKEHEPHOM KOM-
noHexte. Hanpumep, HaM yaacrca ouleHUWTh, HACKONBKO CNOX-
HO CUCTEME OTIPOGOBATb COOCTBEHHbBIE CTPYKTYPb!, TAK KaK CBA3U
B NPHUHHHBIX LIEMAX MOXHO By/ieT 0XxapaKTepH30BaTh (pHU3NUEC-
ku. OnuIT paboTsl ¢ KPYNMHOMOAYAbHBIM 00bICHEHUEM NPOCTHIX
NPAPORHBIX CHCTEM HOJATOTOBUT Hac K paborte ¢ npupoaHbIMH
MOAENAMHM HacNea0BaHKs. Yepe3 NATbAECAT NIET Mbl, HABEPHOCL,
He TORABKO CMOXeM onucats crpoerke ¥ dyHkunu JHK (uro
ceifuyac crapaeMmcs Acnarb), HO ¥ NPOMEXYTOUHBIE CUCTEMBI,
orpaHHuMBaoLIMe e U3MeHEHNA. MHBIMH cioBaMM, Mbl TOMe-
HAEM NO3ULMIO CO CTPaTernyeckoii Ha 3BOJIIOHHOHHYIO, PACIIK-
PHUM YroJi 3peH!s, YBHIHM MUD B €r0 Pa3BUTHH.

7-8207
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Yepes nAThAECAT ET GHONOMMS H MEIMUHHA GYAYT HAaNIOMM -
HaTp reorpadpnio. UccneroBalnsa craHyT 6osee crinaHupoBaH-
HBIMH, a PE3YALTATHl MEHEE YAHBUTEALHBIMH. OHaKO YMEHHE
MPOKJIaAbIBATH MAPUIPYT YBENUYUBACT CKOPOCTh NYTEIICCTBUS
no onpefeneHHoro npegena. ftouaB HeKOTOpBIE acNEKTH NPH-
PO, Mbl He 0043aTE/IbHO Hay4HMCA yNparisTs UMH. BeposTHo,
Mbl 06HApYXHM YTO-TO HERPEOAORMMO TpyaHoe. BoaMoxHo,
3BOJIIOLIMA HE 3PA NOTPATHIA MHOTO BpEMEHH MUISI AOCTHXEH NS
onpeneneHHuX KoHdurypaurit. He HCKIIOMEHO, 4TO OHHU CO-
CTARIAIOT CHCTEMY 3aLUHTHI OT AYPAKOB. OTO JIULLL OJHH NIPUMEDP
Aanexux pybexeli nnpopMaUHMOHHBIX HayK. B camMbix pa3HBIX
UCCNEOBARHUSAX, OT IKOHOMHUCCKHX 10 CERbCKAXO3AHCTBEHHBIX,
Mbt 6yaeM orpaHuueHbt GakKTopoM CROXHOCTU — BapbepoM,
KOTOPbIHA BpsA W OyAeT npeolioieH CaMbIMU MOLLHBIMHU H BpiCT-
POAEHCTBYIOLIMMH KOMTTbIOTEpaMH. MBI eliic He 3HaeM, Tae UMEH-
HO NexaT 3Tu 6apbepbl, HO YEPE3 NATHACCAT AeT 00A3aTe/IbHO
y3Haem.



Aasup Feneprrep*

u
CTYYACbH B «[IOTOK»

l'ITo CNIYYHTCH € KOMTIBIOTEPHBLIMA TEXHONOIHSAMHU B CNEAYIO-
wue naTbaecat aet? Iie Mul 6yaem yepes nonseka? CeronHs B
HHTEepHET NbIOTCA 110TOKH BHPOPMalIMH, CKOPO HaYHETCH «Be-
ankas pauuoHanulaums». MUHGopMaunosHble TEXHONOr1Y ne-
peHayT Ha HOBbIe CTaHAAPTH. M 3TH cTaHaapTh He 6yayT UMETD
HH4ero o61UEro ¢ CeroaHALINHM KOMMEPHECKHM [TPOTrPaMMHbIM
obecneuenneM. MmaBHoe — 3T0 cnocob opraHHU3anuu camoi
nHdopmaunu, BaxeH OyaeT He Gpaysep, a CTAaHAAPT HHTEPHET-
crpannu, (Ceroqusaninuit UHTEpHET yeTapeeT, XOTs Kaes coxpa-
HHTCA.)

CraHaapTHo#t dopMoit HHpopMauuru SyaeT To, YTO A Hasbl-
BaloO «HHGOPMALHOHHMI 1MoToKs. OH byaeT Tak Xe BaXeH, Kak
KHHTH, H 00€CTIEYUT CPABHUTEABHO ACHYIO, YETKYIO H TIPOCTYIO
CTPYKTYDY KHOEPIPOCTPAHCTBA. ITO HAIMEHHMT Hally KYALTYPHYIO
X#13Hb. CerofHA Mbl NPOBOAUM BOCEMBAECAT NPOLIEHTOB Bpe-
MEHH, BOJIHYSCH O popMe (B pa3HblX CMBIC/IaX 3TOrO CAOBa), #
——"ﬂ—mmcpmep — npotheccop KOMNbIOTEPHBIX Hayk B Henbckom yHu-
BEPCUTCTE H PYKOBOLHTENb HCCACAOBATENBCKHX paboT B «Muppop Bopaa TeK-
Honogxucs (Hsuio-Xeitpe). Kpyr HayHHRIX MHHTepeCOB — ynpanneHue HHPop-
Maumneit, napaineabHoc nporpaMMupoBaHie n HcKyCCTBeHHb(ﬁ HHTENNEKT.
PaapaGotansan uM sMecte ¢ Hukonacom Kappobepo lenepHTepoM cucteMa
nporpaMMupoBaHns Linda (1983 rox) arnserca ocROBOMR JUIR MHOFUX KOMTIbIO-

TEPHBIX KOMMYHHKALUMOHHBIX CHCTEM (10 BCEMY MHPY. ABTOp KHHF «3epKansHble
aupie, «My3a 8 Matlinies, «1939s, «Pucys xnanbe» ¥ eKpacoTta matmns,

7.
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JHWDb ABAALATH TPOLICHTOB YACAAEM COIEpXaHUtO. Yepes naTe-
JECAT JIET 3Ta NPONOPLHUS NEPEBEPHETCS.

HauGonee BaxHa cBexasn HGOPMaLnsl, IPHXOAKILAA B pe-
abHOM BPEMEHH H co0bialolas, YTo NPOUCXOAHT NPAMO CeH-
yac B oduce, B WIKOAE, B cEHaTe, B npuropole. Ho ckopo Mbl
6yaem y3HaBaThb, YTO NPOUCXOANT [AC-TO B KHBEPNPOCTpaHCTse.
CeroHsIWHHI Xa0THYHBIA 3anuHalowmiics UHrepHeT GyaeT
3aMEHEH HENPEPbIBHbIM BE3NECYUIUM BUPTYaIbHbIM TPOCTPaH-
cTBoM. CeroHa Hblo-iopkcxas ¢poHIoBaa GHpXa JeaeT nepe-
BOABI C KAKOI0-TO MECTa Ha 3eMJie B KaKoe-TO MeCTO KiGepnpo-
CTPAHCTBA, a icpe3 MONBEKA K 3TOMY NPHAYT ¥ BCE IPYTHe HHC-
TUTYTHI. (51 BnepBbie 3aroBOpHJI 00 3TOM B KHUTE «3epKATIbHbIE
MHpui» B 1991 rony 1 npoaosmxaio NpUAEpXHBATLCA ITOFO MHE-
Hus.) He BcraBasi ¢ 1106MMOT0 Xpecna Uy INBaHa, Bbi CMOXETE
NPy XejNaHUN NONKITIOUUTLCS K Jlej1aM CBOero oguca, KoLl
WM puiHka. Ho 3To He 3HaYMT, YTO JIIOAH NEPECTAHYT BBIXOJHTL
U3 noMa. Hao6opot, duanuecknit n couransHulit nanawadpr
UIMEHUTCA B COOTBETCTBUH C HOBBIM MONOXEHHEM NES.

Flpexae yeM onMCLIBATH STH GONBILIKE UIMEHEHHS, TIO3BOJIb-
T€ NPUBECTH 3aKOHBI, KOTOPbIC 6yNyT HMH YIpaBAATS.

1. B mupe mexnonozuii cocmosnue dea U CKOpocMms pa3sumus
6ydem 3asucemo om npozpammnozo obecnederun, a He om
annapamnsix demaneil. CKOpoCTb COBEPUICHCTBOBAHUSA
TEXHONOTUIH He 3aBUCHT OT 3/IEKTPUUECKUX CXEM WAV
«KOMIBIOTEPHOTO Genkas u apyrux usobpereuuit. OHa
3aBUCHT OT CTPYKTYPbI pa3pabaThiBacMOro NporpaMMHoO-
ro obecneyenusi. Ecny Bol npuayMany HOBbI# criocod op-
FaHU3auHH HHPOPMaLHH (HOBYIO CTPYKTYPY TPOrpaMm),
TO U alnaparHoe obecneyeHKe Ls HEro B KOHLIE KOHLIOB
OyneT paspaboraHo. Ho eciin npocto co3aath MOUIHBIC
HOBbIC KOMILTEKTYIOLHKE, TO CaMH Mo ceGe OHU OyayT
6ecnone3nnt. Heckonbko MHHYT Ha3afd 3aXonW1 MO cek-
peTapb, OH COOOLIWI, YTO YMTACT HOBYIO KHKTY O OyaylieM
koMnbioTepos. Kak 1 noaarasgiowlee 601 HHCTBO TARKKX
KHUT, OHA NOCBSUICHA annNapaTHHIM cpeacTBaM. Kunru,
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ToCBALIEHHbIE GyaynieMy NporpaMMHoro obecrnedyeHus,
BCTPEYAIOTCS KpaWHEe PEIKO — MOXoxe, 06 3TOM HHKTO
HHYEro HE 3HaeT.
Pasmsbiuwnsda, Ha yro GyayT noXoXy Haluy TEXHOJIOTHK
Yyepe3 NOABeKa, Mhl CKIIOHHL! lYMaThb 0 CKOPOCTHBIX CETSIX,
MOJIEKYIAPHBIX H ONTHYCCKHUX KOMIMLIOTEPaX, HOBLIX
CPEICTBAX NEepeRayn HHQOPMALIKK H APYTHX annapaTHBIX
yyjgecax. 3To BAXHO M YAHBHTENbHO, HO CaMo ITo cebe
6ecnone3Ho. TeXHONOrKuM CAEaYIOLEro BeKa 6yayT 3asu-
€eTb OT pa3pabaThiBaeMbIX NPOrpaMM.
MokasarensHbiA MpHMep: ¢ cepearHbl 1980-x KoMMnbo-
TepHbIE KOMITICKTYIOLUME Pa3sBHBAIOTCA C ITOPa3UTEIbHOM
ckopoctbio. K uto? Hackanbko syuttie CTanu BeIYUCTe-
HM$ 110 cpaBHeHuIo ¢ 1985 rorom? MpakTrueckag pabo-
T4 ¢ KOMITBIOTEPOM OCTaach TaKOH Xe, KaK M 1ecTHal-
uats et Ha3an. [poueccop 2001 roaa He ayylue Moaean
1985-ro. OH TpebyeT B COTHHM pa3 Goible NaMITH ¥ MOIL -
HOCTH, HO & pabome HU4YEM HE OTJIMYAETCS (BO BCAKOM
cliyyae, HHUeM BaXHbIM). [AHHaMHuecKue Tabauubl B
CBOEH OCHOBE TaKHe Xe. DAeXTPOHHAA TouTa Takas Xe
(CeronHsa elo Noab3yeTcd ropasno Gonwliie Hapony, HO
cama no cebe oHa ocTalach TaKoit ke, Kak M B 1985 roay.)
Pabounii cron, aiinosast cucTeMa, rpadMyecKuil HHTEp-
deiic (ecnu y Bac B 1985-M Guit «MakuHTOILI» ) — BCE 3TO
OCTaNOCh TAKHM Xe€, KaK M MONTOpa eCATWIECTHA Ha3an.
ERMHCTBEHHBIM 60JIbLUMM N3MEHEHHEM B KOMNBIOTEPHOM
XH3HH CTaNo nosaBneHHe UHTepHeTa, HO U OH COCTOUT
U3 MPOrpaMM, a He U3 KOMIUTEXTYIOIIHX.
CeronHs riporpaMMbt He pa3BHBAIOTCS, a 3HAUNT, He pa3-
BMBAIOTCH U TEXHOAOTMH. PeBOMONMM B annapaTHOM
obecniedeHKHU CTOAT HeMHor0. [l pasBHTHS Heobxoan-
Ma peBOJIIOLIMA B MPOrpaMMHOM ofecnieyeHHH — 1 He
COMHEBANTECD, OHA NPOH3ONAIET.

2. Obutecmao 3amernsem 1mo-mo, Ko20a Haxeoum Ayvuuil 6a-
puanm, a He npocmo Hoéwii. He cneayeT oXuaaTh, 4To
yepes NATLAECAT JieT Bee BGyner npyruM. OCHOBHBIE IPHH-
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UUITEl OCTAHYTCH TEMH X€. 3T0 KaXKETCH OYCBHIHLIM, HO
TAKOBLIM HE SIRNSIETCA.

NMpoutbiM neToM Ha nepsoil cTparuue «Hilo-Mopk
TaiMcC» Kpacosaicn 3arofioBox « Hactynaerue apul 31ek-
TPOHHLIX KHUT, TOXOXE, OTK/1aAbIBaeTes». TOOOM panblie,
B asrycre 2000 rona, komnauuu «BapHc 3HR HoGnb»,
«Maiikpocodt™ U HeKoTOphLie IpyrHe OGBABWIM O HA-
CTYNACHHU 3PH INMEKTPOHHBIX KHUL VX npeacka3anus
OKa3aTUCh HEBEPHBIMH. MOXET, KHHIM COXPAHAIOTCA YXe
IBE ThICAYH JIET, MPOCTO [TOTOMY 4T0 YAOOHBI, 2 BOBCE HE
fIOTOMY, YTO UHXEHEPW -KHBEPHETHKH TONBKO cefluac
CMOTAY HX 3aMeHUTB? B 1999 roay s nucan B «TafiMc»:
«3aMEHHTb KHUM'M KOMMBIOTEPAMH — BCE PABHO UTO 32-
MEHMTD XHBBIE LIBETHI MCKYCCTBEHHBIMU». 51 yTBEepXIan,
YTO KHHUI'M — 3TO BeAWvaitinad pa3paboTka NocaeaHUX
ABYX ThICSAHENETHH.

Ho camas yaupuTenbHas Belllb, KAacaloLIAACH MPOTrHO-
30B, — 3TO TO, 4TO BCe yXKe 6bin0. «Kcepoke» 06baBii o
CMEPTH KHUI U CKOPOM NPHILIECTBHU «3ACKTPOHHOrO
yTHBa» eile B 1970-x. Tak 4YTO MOTY Bac 3aBepHTh: Yepe3
JECATh — ABallATh JeT B «TafiMC» MOABUTCS 3arojloBOK
«HecMoTpA Ha NocCiAeAHKUE MPOrHO3LI CHELHAIUCTOB,
KHKUIH YAEPXHBAIOT CBOU NO3HUKM» . (YMHBIC NI0IH NOB-
TOPAIOT YyXkue oKuOKH.)

Yepes nmATLACCAT NEeT Mbl OyAEM MO-NMPEXHEMY YHTATh
KHUTY, HaneyaTaHHbie Ha Gymare, U 1I060BaTLHCH KapTH-
HaM#, UCNOJHEHHBIMY Ha XosicTe. Ecau ot mobuTte ber-
XoBeHa u cmotpute punsmel Opesa Actepa, To Gyaere
JeNaTh 3TO K uepe3 NATLACCAT AeT (1ail bor Bam 3nopo-
BbA).

3. Owymunoe éce20a Gepem sepx Had Heocazaembim. KHUrA

noGexnaer KOMNLIOTEP HE MO CEHTUMEHTANLHBIM WIH
3CTETHYECKUM MPpHYMHAM. OHa HMEET NpakTHUECKHE
npenmyiiecTsa. OHa, No CyLIECTBY, Gosee NOpPTaTHBHA,
ee Npolle NMCTaTh, Ha Hel yaoOHO NKucaTh K ee Aerye
4YUTaThb, YeM YTO-THGO Ha 3KpaHe. Ho 3akoH Tpuymda
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OIYTHMOTO MOXET TICPECTaTh ACHCTBOBAaTh YEpe3 NSTh-
JIeCAT €T, 2 TO M PaHblUE, 3TO CBA3aHO CO MHOTHMH ce-
roassusnmy paxTopaMn,

KnaccnueckuM NpHMEPOM AIBASIETCA MOXOA 33 MOKYNKA-
Mu. Jl1060# cornacutes, 4To HeGOMbILIOH YIOTHBI MarasuH
Ha LeHTPANLHO#MR YAKLE AYYllE TOPrOBOrO LIEHTPa, KOTO-
PHIit, B CBOIO OMEpedb, Ay4llle, YeM MarasnH-cxiaan. Ma-
ra3sMHbI-CKJ1aiki HHKTO HeE IOOHT, HO MHOTHE HMH NOJIL-
ayiorca. KoMy HpaBHTCA noKynarhk KHUTM Ha Amazon.
com, TAe HeT BO3MOXHOCTH HX MOJHCTaTh H NOTPOraTh?
U Bce xe MHoOrMe nprobpeTaloT KHUIM Yepe3 Amazon.
com, ccbltasfch Ha yao6cTBo, a nopoit 1 Ha Bbiroxy. [Ipak-
THYECKHE COOOpaXeHHUS BCeria NPHOPHTETHLI.
YHWBepCUTETH MyUHIHch Obl M3-32 3TOTO 3aKOHa U ero
NOCNEACTBMIA, €cin Ol He OBUIN CTONMb CAMONOBOJILHbI.
O6pa3zoBanue yepe3 MHTepHET yXe akTHBHO pa3BHBaeT-
¢ no pceMy Mupy. UeM MoxeT YHHBEPCMTET ONpaBaaTh
CBOE CyIECTBOBAHHE, €M N11060# Kypc MOXHO NPOHTH
yepes UHrepHeT, ¥ Ka4ecTBO TaKMX KYPCOB BCE BpeMs
pacTeT? YHHBEPCHTET NPOARET 4TO-TO HEOlyTHMOoe. OH
NpeUiaraeT COMHHTENbHBH ONBIT NPOXUBAHMA B CTYAEH-
4eCKOM ropojiKe, CTATKKBas BAC TMUOM K JIKLLY C yunTe-
JISIMU M (4TO BaXXHee) ¢ APYTHMH CTYNEHTaMH, a TAKKe ¢
CaMUM ropoakoM. Yepes noyipexa XEBAHOCTO MATH NPo-
LIEHTOB YHUBEPCHTETOR 3aKPOKOTCH, OCTAHYTCH TOJIBKO
Tiyduive, Te, YTO MpeanaralT oca3aeMble 61ara — npe-
CTHX, KOTOpbil 03HayaeT paboTy, n neHbru. Ho u 3tn
yye6Hrle 3aBeneHusl, KOHeEYHO, M3MeHAaTeA. Hanpumep,
Lenbio Kadeapkl aHTMMHCKOTro A3bIKa, O6BIYHO POCKOLL-
HO OCHAUIEHHOI, sianfeTcs 00yueHKe BEIMKOM InTepa-
Type. Ho cerogHsa MHoTHe CIOBECHUKH YTBEPXIAIOT, Y10
HHKaKOM «BenUKOlt nMTEpaTypbi» He cyliecTByer. He
YAUBIIOCH, €CK OOIIECTBO KOraa-H1uOyab Ha 3TO OTBETHT:
«[leficTBUTensHO? ToTNa yYuTe CTYAERTOB KaKo#-HUOYAb
Ipyroii epyHae», «leficTBHTeNnbHO? Toraa MHe He HYXHBI
BaWy Kaenpoi».
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O6uieo6pazoBaTeNbHble WKOJLI, KOHEYHO, TOXE OyayT
H3MEHEHbI.

4. 3axon umetiu [ena Nyavda: mexnonozus — 3mo cpedcmeo,

a He camolyens. Benukuit NMaHuCT yMep noyTy ABAJLATHL
net Hazal. Tynnn yBAEKANCA TEXHONOTHAMM H BIAAL) UMH.
B navane 1960-x OH clienan cMenoe MpeackasaHue, YyTo
3BYKO3aMHCh BLITECHUT XHBYIO MY3biKY. OH OCTaBWI CLE~
HY M ywen B CTYAHIO 38yKo3anucH. OH Gecriokowics 060
BCEX acfieKTaX CBOMX 3anucel — i O My3BIKE ¥ O TEXHO-
Jqoruu. I'ynba ymep, Ho ero 3ancH fipoaoaXaloT NoAb30-
BATbCA BBICOKHM CIPOCOM. SHTY3HACT TeXHonorkit, [yana
3aMEHHA UMH BEKOBbIE Tpaguuuy HermonHeHnust. OH uc-
NOJIb30Bajl HOBeE#LINe pa3paboTKH CBOETO BpeMEHH s
3a1CH 3ByKa.

Ceronna Mul 6pefHM TEXHONAOIMMAMH {BO3BMUTE J1100YI0
rasety). 910 He3n0poBbtit Open. Mbl 6oiTaem 0 TEXHO10-
TUSIX, CTPEMSCH H30CKaTh TeM, KOTOPbie HAC TPaBMHPYIOT.
ToBops 0 TEXHONMOTHAX, MBI MOXEM HE 06CyXaaTh KCKYC-
CTBO, HayKy, fipeccy, KpacoTy, NoBeacHHE poauTeneit ¥
HPABCTBEHHBIC (B NTPOTHBOBEC AOANAPOBHIM) 06si3aTeNb-
CTBa Meped AETbMU,

TexHONOrMM — 3aBOPAXURAIOIAA TEMA U AOBOALHO [TY-
6okas. Ho B koHile Konuos (M fynsa 3To 3Har), ovu
BCENO NKLUL CPEACTRA, @ He Uesb. Yepes naThiecaT Jet
TexXHOJ0rMy 6yayT ropasio Gonee MOWHBIMH U Paciipo-
CTPaHCHHBIMY, YEM CEMOAHS, — M 3TO BCE, YTO MOXHO
cKa3aTb. Ho MBI 8yaeM MeHbIe HA HUX 3aUUKIIEHBI, YeM
ceitvac. '

HekoTopbie NepciieKTHBL! PA3BUTHA arnapaTHbix CpeacTs

coBepilieHHo oyesaB . KoMMbioreps! 4 4unbi ¢ 60abWIUM 00b-
eMOM MMaMATH CTAHYT HACTOJLKO AelleBbIMHU, 4To 6yayT ycra-
HABNKMBATHCA MOBCEMECTHO ACCATKAMH ThICAY, HAY GyayT 060-
PYAOBaTh KaX/I0€ HOBOE 3A2HHE, Oyab OHO YaCTHBIM MW KOM-
MepyecKUM. MX ByayT TOCTOSIHHO 3aMEHATD, KaK Yepenuily Ha
KpblLLIE.
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Yepes nareaccar aeT (win 6victpee) UHTEPHET YCTYNINT Mec-
TO KH6epcdepe, HAaNOTHEHHON HHDOPMALUMOHHBIMH TOTOKAMH.
3arasinys B TaKo#l MOTOK, Bbl HAAIETE KBUHTICCEHLKIO MYAPOC-
TH B JIMLE KAKONO-TO YeJI0oBeKa Uik B 06pase HeKol opraHi3a-
umK. BaM He npuaeTcst HOCUTh HHGOPMALIHOHHBIE CTPYKTYPHL C
coboit, OHY OYRYT CNexOBaTh 3a BaMH Yepe3 KH6epnpoCTpaHCTBO
nonobHo aenspuHaMm,

OaH#M U3 PE3YJILTATOB ITOFO CTAHET 3HAYUTENLHOE NOBBI-
enHe 6ezonacHoctTu. Kaxaas kpoxa HHpopMaLuyn (eCTECTBEH-
HO, B 3aKOAUPOBAHHOM BHUAE) OYAET pEMIHMUHPOBATLCA ThICIYH
pa3 no BceMy KubeprnpoctpancTsy. Kaxnas nigopmanuonnas
CTPYKTYpa OyleT pacnpOoCTPaHATLCH NO THICAYAM Pa3sHbIX MUK-
poMalliMH. YTOOB YHHYTOXUTL HIIN YKPACTh MHGOPMALIMIO,
ROTPe6yeTCst OTPOMHOE KOMUYECTBO CKOOPAMHHPOBaHHbIX ATaK.
- Baui coBCTBEHHDI KIIIOY K KOLY, KOTODbII Bbl ByaeTe HOCUTH B
KOUIENBKE, HE TOMBKO MO3BOAUT pacwiudpoBaTh AAHHBIE, OH
NO3BOAMT THICAYAM N0 OTAEJILHOCTH BeCCMBICAEHHBIX HUTEN
CIIOXHUTBCA B CNOXHYIO CMbICIOBYIO KapTUHY, U OHa byaeT cy-
ILLECTBOBATD, TONLKO MOK3 Bbl Ha HEE CMOTPUTE.

[poBeaeM MBICIEHHBIR IKCTIEPUMEHT. BooGpazuTe noTox
CBETa, NMPOHHKAWIUWA B KOMHATY Yepe3 OTBEPCTHE B LEHTpE
CTEHbI H NMaAaloL M Ha NPOTHBOMNONIOXHYIO cTeHy. Bul Bctaerte
B HEHTPE KOMHATH - JlyuH npoxoaaT npaMo nepea BaMu. Koneu-
HO, CaM CBET HEBHAUM /10 TEX NOP, NOKA OH HA YTO-TO HE YNAaJeET,
MO3TOMY [TOTOK KaXeTcst BaM CHOTIOM 1106J1eCKUBAIOIHX bUIH-
HOK wiu Kanenek. HHPoOpMauUHOHHbIH NOTOK ABHXETCH «CO
CKOPOCTBIO BpEMEHH», KaK Yachl: KaxAaast 6iecHyBuiast bUIKH-
Ka IBUXETCS clipaBa (U3 Oyayilero) K UeHTpy (HacCTOsILLIEMY) H
HaneBo (B rpouwioe). Bot MOXeETE «HACTPOUTHCA» HA NMOTOK —
MOCTaBUTb IKPaH (BPOAE TEHHUCHON PAKETKH) NOA HYXHBIM
yrinom. 3to OyaeT Baul «NOTOKOBBIH TioHep». [ToTok nanser
yepe3 Baill TIOHEP C NOCTOSIHHON CKOPOCTHIO. IMsAaa Ha 3KpaH,
Bbl MOXCETE HaGMOAATH 32 TPOXOAAILIMM NIOTOKOM.

WndopMaLHOHHDIHA NOTOK — 3T0 3/IEMEHTHI MH(OpMALLHK,
yXoasuue B npouwioe. JlonyctiM, Mbl npespaTuM «Cu-CINOH» B
HHGPOPMALMOHHBI MOTOK. MOXHO npeacTaBUTh cebe «Cu-CITIH»
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Kak yepeny Kaapoe c NPpUKPENIEHHBIM K HMM 3BykoM, Koraa Bbl
cmorpute «Cu-CIT9H» no Tenepusopy, Kaapbl CMEHSIOT OpYr
Ipyra oyeHn 6p1cTpo. BooGpa3im, YTo Bee 3TH Kaiphl PaCTAHYTHI
B NOTOK U BBl CTOWMTE B LEHTPe KOMHarHl. Flpasas nosnosuHa
noToka nycra — 3710 Gyayuee, Kaapsl eme He oTcHATH. Koraa
«Cuy-CIIOH» coznaeT HOBBIN Kaap, OH MaTePHANIM3YETCS NOCE-
peluHe KOMHATHI, B «HACTOALIEM» H IUIABHO OTXOAMT BAEBO, B
«npouwnoes. Eciv Bbl NOMECTHTE CBOI TIOHEDP B «HAacTOSIEE>
(1Mnu cpaly cnesa oT Hero), To OyaeTe BUACTL KALPH! O Mepe X
Co3RaHusl. B TaKOM MBICJIEHHOM 3KCIIEPHMEHTE Bbl MOTJIH Gbl
npocMarpuBaTh Bee Kaapn! «CH-CIIOHs,

JlonycTHM, KTO-TO BCTaHET cjieBa 1 HACTPOUT TIOHEP Ha TOT
xe notox. OH Toxe Gyaet cMorpers «Cu-CIIDH, Ho, cToa Ha
IECATb MHHYT JIEBEE OT ¢HACTOSILLIEro», OH OyAeT BHASTb KaAphi
NecATUMHHYTHON RaBHOCTH. TloToK «Cu-CI19H» yxoaut nane-
KO Haneso. Bel MoXeTe CMOTpeTh Kaapbl, CO3NaHHRIE Yac, Tol
HNK AECATDb JieT Ha3al. A YTO HaCcueT NpaBo# CTOPOHBI MOTOKA,
6yayuiero? «Cu-CIIH» ctpout nianst Ha Gyayulee, cocTapis-
€T IPorpaMMbi. OTH NNaHbI XPAHATCA B «ByayIEH» YaCTH NOTO-
Ka. Ecam «Cn-CNOH» pewunt BuinycTHTL B 10 yTpa BO BTOPHUK
KaKylo-TO nepeiauy, oH NoMecTHT 00 3ToM 00bsrIeH e B 6yay-
e yacTH NoToKa, cooTBETCTRYoleH 10 yTpa cieayowero
BTOpHHKa. U 3T0 06BARNCHNE [TI2BHO NOTINBIBET K HACTOSILUEMY.
Bce 3ariaHipoBaHHbIE TIEpe1ayyl NAABHO NMILIBYT K HaCTosALe-
MY, [Ie IEPeCTaloT ObITH NIAHAMM K MPEBPALLAIOTCA B KAAPH.

IToToK — 3T0 NOCNEROBATENLHOCTL BCEX HH(POPMALIHOHHBIX
co0BlLEHMI, KOTOPbIE Bbl CO3AATH WM MOAYYHIH. DNEMEHT
NMOTOKA MOXET BLITh KAPTUHOM, BUAEO- WJIK ayAMOPaArMEHTOM,
IOKYMEHTOM, (PAaKCOM, MHTEPHET-3aKNaIKOH WK Mo6o Apyron
eauHULeit naHHbIX. (OnKMcaHHbIE Bbillie 31€MEHTHE MoToKa «Ch-
CII9H» roMoreHHsl, Ho GORBIIMHCTBO PeanbHbIX TOTOKOB OYEHD |
reTeporeHHb.) B Hauane Ballero noroxa, AANEKO CAeBa, Bafie
3NEKTPOHHOE CBHIETEALCTBO O POXIEHHH, ¥ OHO yAeTaeT Bee
nansuie. MNpsamMo nepea BaMM, B «<HACTOALIEM» , MATEPUANHU3YETCS
HOBOE 3NEKTPOHHOE cool1lieHue. Bee TOKYyMEHTRE, C KOTOPEIMH
BbI KOT1a-JIHD0 paboTaIH, pacnoNoXeHbl B «TIPOLLIOM», BJICBO#
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4aCcTH NMOTOKR, H MEMTEHHO ABHIAIOTCA npodb. YTo6ul nopabo-
TaTh C HOBOW BEPCHENR CTaporo JOKYMEHTA, BHl €0 KONHUpYeTe,
NoOMeLaeTe KONyIo B «HacTositiees ¥ paboTaere ¢ Hell. Baw
TEKCTOBbI npoueccop 6yaeT ckoppeKTHpoBaH TakuM 06pazom,
YTO NOKYMEHT OCTEHETCA 3aPAKCHPOBAHHBIM Ha 3KpaHe. B 6y-
Rylile# yacT NOTOKA 8W ByneTe XpaHUTh CBOM TUTAHBL, PACHU-
CaHue BCTpeY, HaffoMUHaHNA. Bee oy GyayT MeieHHO MUbITE
K «HaCTORLUEMYs, 3aTeM MEPECEKYT €0 U YILILIBYT B UCTOPHIO.

Koneuno, s MHOTO Yero nponycTii v He O6bACHHIT BCE «KaK»
u «noyemy». Ho rnasHoe B TOM, 4TO NOTOX GYIET XpaHUTH BCE
JOKYMEHTH Bauleit xuaHHu. Ecay BN 3aX0THTE OTCIeIUTh NTOTOK
B «HACTOALIEM», TO TICPEA BAMH TIPONILIBET KAXKABIK /IEMEHT
undopmauun. (TenedoHHbBIE Pa3TOBOPLI — TOXE YaCTh TOTOKA).
Bce Bante npouwuioe CTaHeT AOCTYNHHWM, TaK XK€ KakK H Baulu
niaxbl Ha 6yayuiee. OHO HEGONBIIOE, HO BAXHOE YTOUHEHHE:
BaillK MEIHUWHCKHE KapThl TOXE GyIyT XpaHUTHCA B MOTOKE.
Oy NPUHALNEXKAT BAM, Y Bbl CMOXETE NPEAOCTABAATD UX XOMY
yroi{o B8 n1060it Toyxe 3eMHOTO LIAPA.

Kubepcdepa 6yner nonHa MHGOPMALUOHHHIX NTOTOKOB.

Ecnm Bpl pabotaere, UHGOPMaALHOHHAN XU3Hb BALCH KOM-
NaKUK TOXe TedeT B notoke. Kaxnoe 3amevyaHue, oobssieHUe,
HOBI NMPHKA3 WIH OOCYXICHHE CeMEHHbIX CHUMKOB MOsBIA-
€TCS B «¢HacTOAUICM» M TUTLIBET B «TipoLwioes. Kaxablit paboTHUK
WMeeT CODCTBEHHB Bhix0/l B NOTOK KOMNaHUK. Ho Bawm 1y~
HBE ZOKYMEHTH H ITOYTOBLIE COOOLIEHUA BUIHK TOALKO BaM,
XOTH [UTbIBYT BIIEPEMELLIKY C IOKYMEHTaMM KOMNaHUK. B notoke
NIPOKCXOAAT COBEILBHMSA, BbIBEIUHBAIOTCA HHCTPYKUHH U NIPH-
Ka3pl. Ynpanasiomue NpeiipHATHAMH OTCeXHBAIOT NOTOK,
MOAYYAIOT OTTY/IA LEHHBIE YKA3AHKA U BOILIOLIAIOT HX B KHIHD.
Tlnadbl KOMNaHuit, cobpaHus, MPOEKThI N CPOKH — BCE XPaHUT-
cs B Gyayuieit yacTH noroka,

[ToTOK crameT «pazymMoM» XomnaHuy. PaHbilie KOMNaHHH
HHUKOTa He HWMeNnH pa3yMa. JToT pa3yMm Oyaer OTAHUYATLCA OT
4e/I0BEYECKOro, Tak KaK BO3HHKHeT Gnarogaps yCHIusaM MHOTUX
moaeit. OH 6yler perucTpUpoBaTh Npoluioe, HacTosuee u by-
ayueee. M Hudero He 6yaer 3a6biBaThb.
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Co KO0 WY YHUBEPCUTETOM Bee ByReT cxonHbiM obpa-
30M. Kutace MM Kype MOXHO NpeacTaBUTh ce6e B BUAE MOTOKA,
TOC/IEA0BATENLHO NPENCTABASHOUIETO YueGHbIA MaTepuan. Cry-
DNeHTHI 6yyT ONHOBPEMERHO U3Y4YaTh NPEAMET, KK B CBOCH
TouKe. A yunrens Gyner HaGmogaTs 38 BCEM NOTOKOM, OGHOBJISTH
MaTepyan ¥ OTBEYATh Ha BOTHPOCH!, DNEKTPORHBIH CTYNEHYECKHIA
ropoaok — 3710 norok. Yro npeacrapnsier coboi «XH3Hb CTY-
IEHYECKOTo ropoikas? O6cyxaeHus rmoc GU3MUECKHIt KOHTaKT
(6e3 xotoporo npuaercs o60HTHCH). B cTyaeHUEeCKOM NOTOKE
OXHOBpEeMEHHO OyayT BECTUCH COTHM OHCKYCCHH, NpepbiBasich
H BO30OHOBISIAICH KaXAhlit HA OTAEABHOM HHMOPMaLUNOHHOM
a/leMeHTe. YHUBEPCUTET BbIBEINUBACT JUIAHBI U PACITUCAHHA B
«bynynieM», a cTyleH4eCKHE AMCKYCCHH NAABHO YACT2IOT B
«npounoe», CTyreHYecKunii ropoaok 6onbliie He 6yaeT pacrno-
JIOXEH B KAKOM-TO MECTe W MPHBA3aH K KaKOMY-TO BpEMEHH,
€ro UCTopHs GyAeT 3anncaHa B NOTOKE, U BbI CMOXETE NOTPY3NTb-
cs1 B Hee TAe Y KOrIa p3iyMacTte. Y Bac MOSBUTCS BO3IMOXHOCTb
MPUCOCANMHNTLCA K 06LLeMY pa3yMy U HOUYBIO, CHA B TOCTUHOM,
U YTPOM, JIEXA Ha IsiXe.

Prinox ToXe npeBpaTHTCA B MHGOPMAUMOHHBIH NOTOK, e
OYLYT BCTpeyaThesl TIPOAABLbLI U MOKYHATEN.

Il kona no-npexHeMy byaer cobupars MecTHHIX AeTeid, O -
HaKO NOHATHE «Kacc» oToMpeT. Kaxabiil pebeHok byaer non-
KJIIOUaThcs K CBOEMY NOTOKY, U CTO YeJOBEK, CUAALLKX B 3ane,
Ha caMoM fene 6yayT YUUTBLCA B CTa Pa3HLIX [KOaxX. 3a HUMH
6yaeT NPUCMATPHBATh OTBETCTBEHHbIH COTPYAHHK (He 003a-
TeJIbHO TipenofaBaTesib). Oduchl 0CTaHYTC CAYXEOHBIMH NO-
MEUIEHHSIMH, HO JIIOAK B HHX OyRyT paboTtaTh Ha pa3Hbie KOM-
naHuu. 3naHus, noaesieHHbiE BHYTPSHHMUMH NEPEropoAKaMy Ha
KJIaCCHl H KaBWHETHI, ICUE3HYT 32 HeHaR0OHOCTbI0. MarasHHb!
yXe UcHe3aloT — TOproeis yepes MHTepHeT ceftuac pa3puBacT-
€Sl HE CTHLIKOM 6BICTPO, HO HY:KHO YUMTHIBATL ADUMUTHBHOCTL
CErofHUIHUX CaUTOB.

Xopoto 3To Wiy MIoXo (NoCAeACTBHA HaBepHsAKa Oyayr
HEOAHO3HAYHBIMU), HO KOMMEPLIKA 1 06pa3oBaHHE HEYMONHMO
nepexonsnT B KubepnpocTparcTrO. [NaBHbIM 3¢hdeKTOM nosce-
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MECTHOTO pacnpocTpaHeHHA HHPOPMALIKOHHBIX TOTOKOB 6yaeT
olylieHHe GJIH3KOTO COCEACTBA Y BCeX XXMBYLIMX Ha 3emie.
fopoaa Kak LEHTPBI KyJbTYPHOM M AEJOBOH XH3HU 3aXUPEIOT.
A Xa/ib, OHH — He Xyillee u3obpeTeHde yenoseyecrsa. Bnipo-
4yeM, KOrJa OHH CTaHYT HaM He HyXHbI, Mbl HAYHEM LIEHUTH UX
CHJIbHee.

Byner mu MeHblite aBToMoOWIEi Yepe3 naThaecsT niet? Her,
MX CTaHeT Gonblile, MOTOMY YTO HaM Hpasumcs PYIuTb. baaro-
f1apsi HOBBIM TEXHOJIOTHSIM Y Hac NMOSAIBUTCA YitMa cBOGOAHOTO
BpPEMCHU [UTA MOOHMMOro 3aHATHA.

TakuM 06pa3om, yepes NAThACCAT ieT MUp GyaeT no-aApyro-
MY BHITAISJETh H NO-APYroMy pabotats, OH cTaHeT HaMHOrO 60-
rade. U BoIMOXHO, HEMHOIO cYacTANBEE.



Bxozed Nlegyxc*

u |
PA3YM, MO3I U AMMHOCTb

B nHauasie cBoeit Kapsepsl 3urMyHa Ppeiin n3yuan HepBHYIO
CHCTEMY, OH CYUTAN, YTO MOHKWMaAKHWE PaboTbl MO3ra NpPoOabET
CBET Ha ceKpeThl ecnxnyeckoit xn3un. Ho Bckope oH noHsa,
YT0 NOCTYINMHBIC 1 HIYYEHHUSA MO3TAa KHCTPYMEHThE HEAIOCTATOU -
HO COBEPUIEHHB, H NepeLUeN Ha YUCTO NICUXONOrHYeCKHE Mot~
Xonpl. Mexny TeM B NOC/AEAHUE oAbl HEAPOHAYKM CTAaNU YAH-
BHTEILHOU ANCLHMTUIMHONK, U Ppeill M3yMHica Obl CENaHHBIM
otkpeiTHAM. U BCE Xe MHOTOE OCTacTCs Hen3yueHHKM. Hanee g
paccKaxy, KaKMM, Ha Moit B3risd, GyneT pa3BuTHe HREAPOOHO-
JNIOTUH B OaMXKailline roawl.

U3yueune paboTbi mo3ra

Heiipobnonoru CHJILHO NPOABHHYNIHCH B NOHWMAHHNH TOTO,
KaK MO3TI YHpapASeT BOCIPHATHEM, NaMsiThio M 3MouuaMi. CHa-

* xozet Nenykc — wien npoeccopara [enpun JhocH Mozec, B HacTosnlee
ppems paboraet B Llentpe Herponorku Hito-Mopkekoro ynueepentera. Muoro
JIET NOCBATHA H3YYEHHIO HEBPOAOTHYECKHX MEXAHNIMOB YEIOBEYECKMX IMOLIMI.
ABTOP KHMT «CHHANC! KAK HALIY MO3TH CTAIM TAKUMH, KAKHE Mbl eCTh», «DMO-
UHOHATBHBIA MO3T 3AMAI0YHbIE OCHOBK 3MOLMOHATLHON XH3HM» (COBMECTHO C
Maiixnom [aasanura), «MHTerpUpOBRHHBLIL PaTyM» U PEMAKTOPOM (COBMECTHO ¢
V. XepcT) KHUru «PazyM v MO3I: IHAN0TH KOTHKTHBHOMH HEAPOGHOROrUus,
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qajia obbeKTaMH McCNeJOBaHUIH CAYXHIM XUBOTHBIE, TPEUMY-~
LICCTBEHHO KPBIChI ¥ O0e3bsiHA. TaKoi METOR BIQJIHE TOAUIICA
718 H3YYeHHA TeX PYHKUHIA MO3ra, KOTophle OAHHAKOBR Y Ye-
JIOBEKA H XHBOTHOTO, HO He MOAXOAMJ ANA HM3YYCHUA YHCTO
yenoseyecknx PyHKuUMA. TToaromy yueHbie NEPEKNIOINCH Ha
MaUHUEHTOB C NOBPEXIACHHBIM MO3roM. Ho ¥ 3TH HccagaoBaHus
MX He YRORIICTBOPWIK: NONyYeHHBE JaHHbIE CKOPEE CBHUACTE/b-
CTBOBL/IH O CITOCOGHOCTH MO3ra KOMIIEHCHPOBATh YTPaYeHHbIE
(DYHKUMK, YEM TOKA3BIBANK €T0 HOPMa/bHYIO paboTy.

CoBpeMeHHbBIE TEXHONOrKK NO3BOJIAIOT U3YYaTb HOPMalh-
Hy10 paboTy Mo3ra 4 06¢LIAIOT MOTHATL NOHUMAHHE CBA3H MEX-
Ay MO3TOM ¥ Pa3yMoM Ha HOBB{# ypoBeHb. Hanpumep, MeToau-
KH BU3YUTH3ALUHH C NMOMOWbI0 QYHKUHOHAILHOIO SAEPHOrO
MarHuTHOro pe3oHanca (PAMP) nosponsior 6¢3 0cobbix Tpya-
HOCTEH perMCTpMpOBaTh aKTHBHOCTD MO3Ia NPH PEBICHUM TeX
WIH MHBIX 33134, Cerogns 6onbias 4acTb HCCIEAOBAHUM C NPH-
MEHEeHHEM METOAHK BU3YaIH3aliMK HanpapieHb! Ha anpodalnio
3TOrO TOAX0J2. YYEHhie XOTAT yOeAUTECA B TOM, UTO KapTHHA
paboTH MO3Ta NOJTyYaeTCsl TAKOH Xe, KaK W NMPH UCNOJb30BaHUU
TPAAKUKOHHBIX METOAUK. TeM He MeHee TEXHONOTHA BU3yalH-
3auMM Obl1a 3aJeHCTBOBAHA NPH.U3YIEHAY MHUHAANEBAAHOIO
Tena. OnbTH, NOCTARNEHHLIE HA KPBIC3X H APYTHX MJICKOMHUTA-
JOLLMUX, MTOKA3AJIH, YTO 3Ta He6onbu1as 06acTh B BUCONHOM Aone
HUTpAaET KNIOYEByiO PONb B ONIPECACIEHHH OMACHOCTH H peakuMy
Ha Hee. Ha ocHOBaHUM 110AY4eHHBIX JaHHKIX YNEHbIC CAeani
BBIBO/I, YTO Y 4EJIOBEKA C NOBPEXICHHMM MUHIATEBHAHMNM Te-
IOM HapyiiieHa cnoCco6HOCTL Pacno3vaBaTh onacHOCTb. OHM
TIPOAEMOHCTPHPOBANH ¢ noMolbio GAMP, yTo npy NOSBAEHUN
yrpo3hl y JioJci akTHBUPYETCA HMEHHO 2Ta 4aCTh MO3ra.

Jng HeitpoBUONOrHUECKHX UCCAEI0BAHM I OYCHE BAXKEH MO/ -
60op XxuBoTHbIX. HanpuMep, 3a onepaTHBHYIO NaMATb — MIPOLtEC-
COM, TIO3BOJIAIOUINM YAEPXHMBATL U HCTIONbL30BaTh UHGMOPMA-
LUHIO, — OTBEYALT 00N1aCTh MO3ra, Ha3biBaecMas AopcosiaTepanbHON
npedponTanbHOM KOpoil. Y KpHIC €€ HET, TO3TOMY Ha HUX HENlb3f
NPOBOHTH NOROGHBIE HCCefOBaHHA. O6e3bstHbl HMEIOT 3Ty 06-
nacTtb Kopel, ¥ OOAbLIAS 4aCTh HHGOPMALKH O e¢ PONH B onepa-
THBHOH MaMATH NOTYYCHA B XOAE IKCNEPUMEHTOB Ha IUUMNAH3E.
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Jlpyro#i Bua namsiti — BepOATLHBIN — MOXHO HU3YYaTh TOJNIBXO
Ha uenoseke, U 31ech DIMP spasercsi GonbWMM 10ACNOPLEM.
bynyuiue nccienoBaRUs YEN0BEYECKOTO MO3Ta, BEPOSITHO,
rnoiayT no TpeM OCHOBHRM MartparneHHaM. Flepsoe, camoe npo-
3anueckoe — Mbl GyneM nosipobHee H3yHaTsh NPOLIECCH], 0 KOTOPBIX
YX€ 9T0-T0 3HaEM, HanpUMep HeAPOHHYIO OPraHU321IMIO BOCITPH-
ATUSR, NAMSTH, SMOLMA, S3bIKa H OfEPaTUBHOM nmaMsTH. Bropoe
Hanpap/ieHHe MPeATIoNAraeT U3YYeHHE TOro, KaK STH NpolleccH
B3aUMOJEHCTBYIOT, HTO NPHBEAET HAC K CHCTEMHbIM KOHUETTUIHAM
byHKIMOHHMPOBaHHA MO3ra ¥ NO3BONUT XOTH 6b1 HavaTh GoOpMY-
JIKPOBATEL TEOPHIO, OOBACHIOLLYIO NOABIERNE pa3yMa. Takue pa-
BOTHI yX€e NPOROANTCH, HO NTOK2 OHH O4EHb MAIOUHCAEHHDI.

TpeThe HanpaBneHHe, BEPOATHO, caMoe BaxHoe. CeroaHs
TIOUTH BCE HEIPOOHOMOTHUECCKHE KCCIEA0OBAHUSA COCPEAOTOYEHBI
Ha BLISCHEHUM, KaK MO3r (PyHKUMOHHKPYET Y HODMANbHBIX 10~
neit. (Ytobsl MOATBEPAUTL HOPMY, HCCIEAOBAHUIO NOABEPracTCA
MHOXeCTBO 06BLEKTOB.) YACHHUB ceGe THITHYHOE TeYeHHe Mpo-
LIECCOB, Mbl CMOXEM NEPEHTH K U3YYEHHUIO TOTO, KaK GOpMUpY-
0TCSt YHUKAIBHBIE KavecTBa, obpasyiouine ARYHocTs. [1ns 31o-
ro noTpebyeTca NpUHUUNIKANBHO KHOM TTOAX0A — NpOBEAEHUE
60J1b1I0T0 KOMIMYECTBa H3MEPEHUIT Ha OHOM YeNOBeKe, a HE
OIHOTO U3MEPEHNA — Ha Macce NoJei.

CoBpeMeHHbIE TEXHOMOTHH 1210T HAM MOLLIHBIE CPEACTBA ANS
aHaN|u3a NPOLECCOB, TTPOUCXOANLUINX 0Ll YepenHOoi Kopobkoit
y yenosexa. BO3MOXHO, CKOPO MBI Hay4YHMMCR YHTATh Er0 Kak
OTKpHITYIO KHMIy. He nopa ny 3aaThesl BOIIpOCOM, TOTOBO JU
Hallie 06LWECTBO K TAKOMY NMOBOPOTY COOLITHII? Kak OHO nocTy-
MUT B TOM CJYYaE, €CITU, 3ar/IAHYB B MO3F, Mbl YBHIHM, YTO Ye-
JIOBEK HaMepeH KOTO-TO 3ape3aTh WJIH H3HacWIoBaTh?

YnpasaeHHe NaMmsATLIO

Kaxnblit pa3 np# GopMUPOBaHHU NIAMATH B MO3Te ITPOHC-
XOAMT HACTPOHKA INEKTPOCXEM — CHHANTHYECKHX COEJUHEHUI.
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BbIFIAAUT 3TO NPHMEPHO Tak. B HeApOHax, yyacTBYIOLMX B
BLINOJIHEHHK KAKOT0O-TO ACHCTBHSA, NPOHUCXOAAT XHMMYECKHE
M3MEHEHMA, B PE3YJIBTATE YEro AKTUBHPYIOTCSH FEHbI ¥ CUHTE3N-
pylorca Genku. Orn Genky nepenpannAioTc K aKTHBHBIM CH-
Harcam, rae n3bupatrensHo H3IMEHAIOT SDPEKTHBHOCTh TEX U3
HHX, KOTOPbIC AKTUBHPOBAIUCH TIPY NONYYEHHH CHIHaNA. OTH
U3IMEHEHHA ¥ 00YCNOBAHBAIOT MaMsTh. MCXORS U3 TOTO, YTO HaM
YK€ M3BCCTHO, BIIONTHE MOXHO OXMIaTh, YTO B GauxakiueM Oy-
JylleM MOABHTCA BO3MOXHOCTD Pa3HBIMM CLIOCO0AMH U3MCHATD
MaMATD. -

CeropHs JIOIH XHUBYT ACJbINE, H COOTBETCTBEHHO Gonpile
CTPANANOT OT CBA3aHHHIX C BO3PACTOM HapylueHWit namaTi. CHib-
HEe BCETO 3TH TIPOGUIEMBS fIPOABAAIOTCA Y JodeH, CTPafalomnX
Bbone3HbI0 ANblirciiMepa H HEKOTOPbIMY APYTUMU HEBPOJIOTH-
YeCKMMH NATOJNIOTHAMH, HO NaMsITh HapywlaeTca U y nonei 6e3
SIBHLIX 3a00/1eBaHMi MO3Tra. YYECHBIC CTApalOTCAd C NMOMOLILIO
MHGpOPMALIHH, TONYYEHHOMH B XOAC IKCNIEPUMEHTOB Hall MyXaMH,
KPhiCAMM, KPOJHKAMH U 00e3bAHAMH, pa3pabotath crnocobbi
yAYMUIeHHS NAMATH YeJioBeKa. HanpuMep, TOUHO YCTARHORACHO,
4YTO MHOTHE (POPMHBI TAMATH 3aBKCSHT OT HelponepeaaTuuKa ry-
TaMaTa M ero peuentopon. [1o3roMy 0aHa U3 cTpaTern# yayy-
e HUS NaMATH — Pa3paboTKa NeKapcTs, CHOCOBCTBYOIWNX FAY-
TaMaTHo# Heilponepenaye. KpoMe Toro, B GopMHPOBaHHH TTa-
MSITH OYeHb BaXHbl HOHHbie TOKH (0COGEHHO KalbuWeBbiit),
cReaywouMe yepel NoTaMaTHHI peuertrop B HelpoH. T1oBbI-
UIEHHE KOHUEHTPALNM KaNblIMA BHYTPH KJIETKH BEAET K aKTH-
BallUK MOJIEKYNT, KOTOPBIE, B CBOIO OYepElb, aKTHUBUPYIOT reHEI.
CrnenosatenbHo, Ipyroi crpaTernei ynyutneH1s namaTH saBisi-
eTcd pa3paboTka 1exapCTB, MOBLILIAOUINX CTIOCOOHOCTD KITETOK
AKTHBUPOBATD reHbl, YTO YBETHUHBAET CUHTe3 6eJikoB, Heobxo-
JAMbIX Ut CTAOKIM3aUMHM CUHANTHYECKUX CBsi3e i, 06ycRORMR-
BaIOLIKX TTAMATb.

Ho kak noMoub JIOAAM C HEBPOAOrUYECKUMI YipobneMamu
Bpose 6one3nn AnsureiiMepa? HenapHo 6b110 06HapyXeHO, 4T9
B rAMIOKaMNe (061acTH MO3ra, OTBevalolueH 32 CO3HATEAbHYIO
NaMATb) MOTYT O6PA30OBLIBATLCSH HOBLIE HEHPOHBI. D10 BeenseT
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HafeXAb. ECAN yRACTCA 3aCTABUTh ITH KJIETKM 3aMEHHTH Aere-
HEPHPYIOLLHE HEHPOHBI, TO IAMATH MOXXHO OYAET BOCCTAHOBUTD.
H ecan ¢eaepanbHoe MPaBUTEIBCTBO Pa3BAXKET PYKH YYEHBIM,
pa3peuivs pabotaTh CO CTBOMIOBBIMM KJIETKAMM, MOXHO OyaeT
APCIOTBPALUATh PA3BUTHE TAKMX AATONOTHH, KaK 60/ie3Hb ANbLL-
retiMepa, y NPEAPacNoNoXeHHBIX K HHM AU,

Jlpyroe BO3MOXHOE NIpHMEHEHHE AOCTHXCHUI HelpoHa-
YK — 3TO HEHTPpIN3aLIMA NaMATH O TPaBMHPYIOLUMX FHI0AAX.

Takasg namMATh BbI3bIBACT Pa3BUTHE CTPECCA, U ECJIH €€ CTEPETD,
TO ‘cTpecc MOXHO Oyaer ymeHbwinTh. UccaepoBarenn Haumu -

cnocobbl BAUATH Ha GOPMHPOBAHHE H CTAGWAM3ALIMIO NAMATH,
3TO MOXET NPHUBECTH K NOSBIEHUIO REKAPCTB, HIPHEM KOTOPBIX

CPa3y HoCJC TAXEJOTO 3MN301a NPENOTBPATUT Pa3BHTUE TPaB- -

MHUpyoiei naMatu. Ho B CBA3M ¢ TeM, YTo CTaBMAU3aLMA Ra-
MSATH TPEOYET ML HECKONBKHX YacoB, T.e. BpeMcHK, Heobxo-

JAUMOTO AN CUHTE3A U UCTTORb3OBAHUA 66)11(8, TaKoit noaxona

nMeeT orpaHnueHms. Ho BoaMoXHO, OynyT anbTepHATHBLIL.

Hosble uccaenosavua Ha KpPBICaX NMOKa3anu, UTO XOpOoIio -

cPOPMHUPOBAHHYIO MAMATH MOXHO HAPYUIUTh, €CJIX BO3ACHCT- |

BOBaTh Ha 6EAKU B MECTE XPaHCHUS MaAMATH B MOMCHT BOCIIO-
MUWHaH¥# O TpasMHpyolleM 3nu3oae. Ho 41obbl Takot noaxon
MOXHO ObL10 MCNONb30BaTh, HE Hapylas NAMATDb O APYTHMX CO-

GLITUSAX, TEKAPCTBA JOJKHM J1eHCTBOBATh TOJNLKO Ha HYXHYIO |

obunacts Mo3ra. JList 2Toro Heob6xoaMO YCTAaHOBHTE MECTO Xpa-
HEHNS TPaBMaTHUECKON NaMATH, a2 TAKXKE HaliTH CNocobh BRe-
JIEHUS NEKapCcTs JIOKATBHO, B HYXHY0 obnacth. Mut obeynum
3TOT BONPOC AdJIee.

KoneuHo, aaxe ecm HaM yaacrea HailTH cniocob ocnabasats

WK YAAAATDL HEXENMATENAbHYIO NAaMATH, Mbl BPAL JIH Gy.lch aenaarnp

370 6e3 oraaKH Ha o6cronTtenbeTBa. [lpencrasste cee XepTBY
XonoKocTa, KOTOpblid B Te4eHHE ASCATHACTHH XUBET C MAMATHIO

0 N1arepe cMepTH. OTa NaMATb, HECOMHEHHO, CTANA YaCTbIO €0

JHYHOCTH. Heyxenu ctouTtb yaanaTs pal YXXACHBIX 31TH30H0B U
TEM caMbIM TPaHCcHOPMHPOBATh IHYHOCTL?

HHorna aocTikeHUR HayKU CTaHOBATCS YacTbIO NOBCCAHEB-
Ho¥i XH3HH. BO3MOXHO, CKOpO nosABSTCA NpoAaBacMble 6¢3 pe-
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LienTa TabNeTKH, 03BONSIOLIHE COXPAHATH B TAMATH 0CO60 Ap-
Kv€e BOCTIOMHHaHUA 06 onpeaencHHbix coObTHaX. HanpuMep,
BBl XOTUTE KaK MOXHO JIYHIl€ 3alTOMHUTDb AEHb POXACHRSA RAH
uepeMoHHI0 6pakocodeTaHusA. HenocpeacrseHHO nepen Top-
XECTBOM B! PI0TacTe TabNeTKY, yayviuaolityo paboty rnyrama-
Ta WIM APYTHX MOJEXYN, ¥ BCC NPOMCXOAsAIEE 3anoMHHaeTe 8
MeNbuaiiinX MoapoGHOCTAX.

Co3aanne «yMHLIX» ACKAPCTB

Mak6et Npocun O «CAAA0CTHOM KaKOM-HHOYAbL AypMaHes,
4TO6b HINEUHTH CKOPOL. CEeroaHs CylEeCTBYET MHOTO 1IEKAPCTB,
NOMOTAIOMIMX YenelHO 60poThes ¢ AeNpeccHed B ApyriMHM Nick-
XUYeCKMMH pacctpoiicTRaMi. Ho MeankaMeHTO3HOe neyerme
HUMEET CBOIO LeHy — nobounbie adpexTl. Yepes narnaecur aet
WM paHblie ACKAPCTBA OyayT BOCCTAHARNMBAThE HAPYLUESHHbLIE
CBA3M B MO3TY, HE BLI3bIBASH HEXENATSILHKIX NOCAeACTBH. Jna
CO3JaHHSA TAKKX NpenapaToB HeobxoaHMbE 0CO0ble HCCIle10Ba-
HHS W pa3paGoTKu.

HyxHO HayunTLCH TOMHO ONPERENATh, paboTa KaknX HepB-
HBIX [MyTel HapywaeTcs NPH TOM KM KHOM 3a6osieBaHuu, Hc-
CNeOBAHMS B 3TOM HAarpaBIeHHH YK€ BEAYTCA, HeMYy OYEHb
noOMOraeT BU3yanu3alusa Mo3ra. B pesynbrare yueHbie BHIACHN-
JIH, YeM MO3T Y€JI0BEKa, CTPANAIOIIErO AEeNPECCHE, TPEBOXHBIM
paccTpoRCTBOM Wi WH3OPpeHHelt, OTAINYAETCS OT MO3ra 310-
posbix oAeH. Ho uto6b1 Mcnosib3oBaTh NOAYYEHHbBIE PE3YIbTa-
Thl, HeOOXOAUMO GOJIblLE YIHAThL O HOPMATLHOM paboTe pa3HEIX
obnacreii Mo3ra,

Hanpumep, Ha OCHOBAHHH JaHHbLIX, NOAYYEHHBIX Ha TIOASIX
W XXUBOTHBIX, Pa3YMHO NMPERNONOXUTE, YTO NCHXHYECKHE pac-
CTpOiCTBA, CBA3aHHbBIE CO CTpaxaMH (HaHUYECKHE paCCTPOICTBa,
NOCTTPaBMaTHYECKMIA CTPECC, CHHAPOM OOLIeil TPEBOXHOCTH,
thobnu B NapaHonaanbHas WK30gpeHns), BOIHUKAIOT K3-3a
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HapylieHui paboTH OTIEJIOB MO3Ta, OTBETCTBEHHAIX 33 CTPaXx.
Kak yxe oTMeuanoch, MUHIAIEBUAHOE TENIO HIPACT BaXHYIO
poJib B pabore 3THX o6aacTeit, NO3TOMY U3MeHEHHE ero PyHKUHHA
BEJICT K BO3HHKHOBEHMKIO CHMIITOMOB TPEBOXHOCTH. B yactHoC-
TH, HEYMECTHBIH cTpax 00yCAOBACH YpPe3MePHOM YyBCTBHTEb-
HOCTBIO MMHAAIEBUAHOTO TEAA: OHO ONpeAeseT ONAaCHOCTh H
BBI3LIBAET 3ALUMTHYIO PEAKLMIO B CHTYalluK, He NPEACTaRIfIo-
el peaibHOM Yrpo3bl. A HTUILIHSASA aTPECCUBHOCTb NPOHCTE-
KaeT 13 TOro, YTO MHHAANIEBUAHOE TeJ0 ByHKLIMOHUPYeT yepec-
4yp CHAIBHO, BbI3biBas 3AILHTHYIO PeakLUI0, HECOTOCTABUMYIO
C YpoBHEM ONAcHOCTH. K upeaMepHas 4yBCTBUTENLHOCTh M TAKas
X€e aKTHBHOCTb MUHIAIEBUAHONO Te/1a MOTYT GHITh CIICACTBUAMU
reHeTHueckuX aHoMaiuit. Kpome Toro, oba supexra (HeymecT-
HBIiA CTPaX U HITMLIHASA aTPECCHBHOCTE) MOMYT YCHIMBATHCS O]
BAMAHUEM APYyryux obnactefl Mo3ra, KOTOphie CBsi3abl C MUH-
JAIECBHAHBIM TEJIOM U PEryl1upyloT ero Gyskuuu. HHsiMuU cio-
BaMW, HapyilICHUs B MOBEACHHUH YeJIOBEKA MOTYT BO3ZHHKATh
BCJIEACTBUE PA3HbIX HAMEHEHHWH B paboTe MUHIANEBHAHOIO TENa
HIH B CBA3SIX MEXY HUM U APYTUMH O0TACNaMH Mo3ra. Boamox-
HOCTb ONPEACINTL C NTOMOUWIBIO BU3YaNH3allMU NPUUHHY TOTO
MM KHOIO MICMXHYECKOTO PAcCTPOitCTBa He OTMEHSRET Heobxo-
AUMOCTH TPOBOANHTH HCCAEHOBAHKS Ha XKBOTHLIX. [ToxobHLIE
HCCAENOBAHHS MO3BONAIOT fIORPOGHO UYYMTh HEHPOHHDBIE Me- .
XaHU3MEI HA YpOBHE OTAC/IbHMX KNETOK U CHHAIICOB.

Korna ¢ nomolitbio TEXHOJIOTHH BH3yaTH3ALIMH YCTAHOBAT, .
KaKMe HepBHbIE MYTH HAPYLLAIOTCA MPH ONPeACNICHHBIX 3a60M1e-~
BaHUSIX, a 3aTem Onarogaps HKCNEPUMEHTAM HA XKHBOTHBIX U3y~ |
4aT OpraHu3auMio 3TUX MyTeil, MOXHO ByleT NPMHUMATLCA 3a
pa3paboTky npenaparos, cneunduuecKky BO3RCHCTBYIOUIHX Ha
KOHKpeTHbIE nyTH. OaHa K3 BOSMOXHBIX CTPAaTerHi — HCIIONL-
30BaHHE AOCTUXKEHUH MOACKYARPHOW reHeTHKU. Ecnu Bhisic-
HHTCA, UTO KAKHE-TO MOJIEKYAIbl CHHTE3UPYIOTCR TOJIbKO B MUH-
HaneBUIHOM TE/E MW CUHTE3UPYIOTCA TaM KAaKUM-TO onpeae-
JIEHHBIM CI0CO00M, MBI CMOXEM HCIIONb30BATh 3TH MOACKYIH
U «BKJTIOYEHHSI» NekapcTa. [IpH 3ToM aekapeTBo MOXHO 6y-
eT NPUHUMATH OOBIYHBIM CIOCOOOM, OHO MOMANET B KPOBb H

[PPSR S, SO S SRR RPISY YOUNRRP IIv > W PO Y
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riepeHeceTCd K HYXXHOMY y4acTKy Mozra. ITpenapat 6yAeT uaro-
TOBMEH TaK, YTO HaYHET REACTBOBATL, TOMIBLKO IOBCTPEYABILMCD
€ OMPEOCACHHOH MOJeKyNnoil (Hanpumep, NPUCYTCTBYIOMIEH B
MHHEICBHIHOM Tene). JleKapcTBo HOBOro NOKOSEHHA NOMOXET
BOCCTaHOBUTb HOPMaNbHYIO PabOTY MYHAANEBHAHOIO TeNa, He
BJMSAS Ha paGoTy APYTUX CTPYKTYD, YTO YMEHbIIUT HeXeNaTeb-
Hbi€ noboutinie addextui. Cnenyonteii Hawei npobneMoii cta-
HET NMOUCK CNoco6a HIGHpATENLHOrO BO3AEHCTBUSA Ha HapYLLIEH~
HBlE hYHKLUHH,

Peakums 3atMThi MUHAAAEBMAHOTO TeAa

MuHxaneBHIHOE TE10, KaK ¥ MHOFHE Apyryue o0/1acTH MO3-
ra, paboraer 6€3 Hallero KOHTposis. Mbl MOXeM.OLLyLLaTh [10c-
NeICTBNA aKTHBALMM MHHIAACBUAHOTIO TeNa, HO HE B CHAaAX
BJIMATH Ha €ro pabory. ITo oueHb nevansHo. MHHAANEBUAHOE
TEN0 CrOCOGHO MOATOAKHYTH HEIOBEKA K COBEPLIEHHIO NPECTYI-
JIEHHS, KOTOPOE OH HHKOTAA HE COBEPIUMI OBl CO3HATERBHO.

B 1opsicnpyAeHUHH JaBHO CYLIECTBYET TEPMHH «NIPECTyILIEe-
HME B cOCTOAHNN addpexTa». N3yueHne peakunH 3aMTH MUH-
IIafeBUIHOTO TeNa IOMOXET OOLICHHTL Takoe sireHue. [1o mepe
TOro Kak Mbl 6yeM 6onblue Y3HaBaTL O pabore MO3ra, Iopuc-
Thl GYRYT Nyqille NOHUMATE NPHYHUHBI IPECTYNJIEHUA, COBep-
UICHHBIX 4110 CTPacTH»,

Hasaitre 06CyaHM, YTO S UMEIO B BUAY NOA BhipaXEHUEM
«peaklivs 3alMThl MUHANEBURHOTO Tesias. He HyXHO nyrath
3TY 32LUKTY C HAPYUIEHKUSEMH, KOTOPLIe 0ObIYHO HAa3bIBAIOT «Ma-
TOAOrMYECKON 3aUIMTHON peaKumner»  rioapasyMeBas NpecTyn-
SICHUS, BH3BaHHBIE KAKHMHK-TO PUIHYECKUMHK HAPYLLIEeHNS MU B
roJIoBHOM Mmoare. 51 roBopio 06 HHCTUHKTUBHON 3aiuTe. OHa
CBA3aHa € TEM, YTO MUHAANEBHAHOE TEAO KOHTPOMUPYET IMO-
UHOHANbHOE NMoBeeHUE Ge3 y4acTHaA co3Hanus. B npoBokauwu-
OHHBIX 06CTOATENLCTBAX MUHAANEBHAHOC TEAO NTOPOXAACT APH-
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CTYN6! HEKOHTpPOAUPYemoit arpecc. OaHaKOo, YTOOK A0KA3aTh
CROIO HEBHHOBHOCTD B Cylle, BaM HeoOxoaumo OyaeT oObACHHUTD,
4710 OBCTOATENLCTBRA JAEHCTBUTENLHO YIPOXANTH Ballei XH3HM,

BaxxHoit 3anaueit MUHAANEBUAHOIO TeNa ARIAETCS OhiCTpas
HHUIMALMA 3aLIUTHOH PEaKLIUM B CYYae HEOXHUAaHHOM onac-
HocTH. Ho ecsiv pa3apaxutens npogonxaer aeicTeoBaTs B Te-
YeHUe HEKOTOPOTrO BPEMEHH, TO MOBEACHHE HAYUHAET KOHTPO-
JIpOBaThCA KOpoil ronosHoro moara. Kpome toro, peakummu,
BbI3bIBAEMbIE MUHIANCBUAHLIM TEIOM, SBAAIOTCS OBICTPHIMH,
OIPUMUTHBHLIMH U BPOXAEHHBIMU, [TPH 3TOM OHH BHIIOIHRIOT-
Csl CTEPEOTMRHLIM CNOCOBOM, T.€. OHY OAUHAKOBBI Y BCex NIpell-
craButenedl onHoro Buaa. [Toatomy, ecan aeiicTBue ABNsAETCS
HaMEepPEHHLIM, BLINOJHACTCS CPAaBHUTENLHO MEIJIEHHO (B Teye-
HHE CEKYHI, @ HE MUJUTMCEKYHIL), BKJIIOY2ET CAOXHYIO NOCNeao-
BATEABHOCTb ABUXCHHA W BapbUpYETCA Y pa3HLiX NI0AEH, TO
MHHIANEBUIHOE TENO HE OTBEYaET 33 Hero. MuHaaneBuaHoe
TEJI0 MOXET JINiLIh KOCBEHHO BAUATD HA CJIOXHbIE PEAKLIHH, HO
B OCHOBHOM OHY CBA3aHbI C APYrUMY O6NaCTAMA MO3ra.

HAymaio, HeMHOTHe NPECTYIUIEHUS NONAAALOT NOJ ofipeseie-
HHE «MHCTHHKTUBHAA 3auinTa». OAHAKO OYEBHIHO, YTO APyTHE
obacTy Mo3ra ToxXe GyHKLUHOHUPYIOT HE3ABUCHMO OT CO3Ha-
HHA, Ja R CaMO COIHAHUE ARTAETCH NPOAYKTOM MEXaHHUECKQi
paboThl HelporHbIX ceTeil. [103TOMY, XOTH TEpMUH «3aU(HTHAR
peakuMs MUHIAICBUAHOMO Te1a» HE COBCEM TOYEH, OH NPABU/hL-
HO OTpaxaeT cyTb. BoamoxHO, Gyayuve nccneaosaHua 6anan-
ca MEXAY CO3HATEALHBIMHU H HECCO3HATENBLHBIMH TIPOLIECCAME
TOJIOBHOTO MO3Ta NOKAXKYT HEOOXOAMMOCTL NEPECMOTPA OTBLT-
CTBEHHOCTH Y€NOBEKAa 32 CBOH nocTynku. U Bo3MoxHoO, 310
CYYUTCA B GAMKAKILKE MATLACCAT JIET.
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N
YTO AEAAET HAC TAKMMMU, KAKHUE
Mbl ECTb: B3TASIA U3 2050 TOAA

Meﬂs MONIPOCHAM KaK cTapeituiero uneHa OOiecTsa uccne-
JNOBaH U IETCKOFO Pa3BUTHR (B deBpane MHe HcnomnHunoch 120)
" cOCTaBUTH 0630p HayuHBIX JOCTHXeHUH B Halllel 06aacTH 3Ha-
HUH 32 MOCAEAHHE MATBACCAT JIET, T.€. 38 NEPBYIO NONIOBUHY
ABaaNaTh nepsoro Beka. Ho npexae yeM roBopuTh 0 ACTAX, MHE
" Bbi XOTEJIOCh CKA3aTh HECKOABbKO CNOB O MoAsX Bpoae MeHa. Kak
XOPOINO 3HAIOT YNEHbl HALIEH OPraHH3allny, CTapeHHe — 3TO
" ToXe pa3sutHe. K HanGosiee BaXHBIM HayYHbIM AOCTHXEHUAM
- IPOILAOTO BeXa, NO-MOEMY, OTHOCUTCS paspaGoTKa JieKapCT,
- cItocoOHBIX MPEROTBPATHTD M aXe HECKONLKO YMEHBLIUHTD MNa-
TOJIOFHYECKHE NPOLIECCHE B MO3TY, CBSI3aHHbie C Gone3HbI0 ANbii-
;»refiMepa. He Mory ckasaTh, 4TO Y MEHS MpeKpacHasi MaMsaTh,
| IO3TOMY NpOLLY TPOCTHTD, €C/TH YIIYIUY HTO-HHOYAb BXHOE B
. CBOCM 063ope. OnHako caM GakT Toro, 4TO MHE TIPSMJIOXKKAN
' HamMcaTh 3TOT OYepK, NOATBEpXAAET dPPEKTHBHOCTL TaKUX
;. JIEKapCTB.
: ml’uq Xappuc — nucateibHuLa W nchxonor. lonroe spema (n-
" cana y4e6HHKH NO NETCKOMY pa3BUTHIO, HO OXHAXAL OCO3HANA, YTO TO, YEMY
‘~OHa YUYMT YHTaTeNeH, HesepHo. Hanoxuna B craTbhe cOGCTBEHHBIC BITMUILI HA
aocnmauue actedl n onybnankosana ee B XypHane «[Icuxonornkan pesior. B
1998 roAy 3Ta cTaTbhil 66112 OTMEUCHA NpeMuelf AMEprRKaHCKOR NCUXonOrHYec-

: L xoft accounaunm. ABTOpP KKHTH «[ToueMy fieTH CTAHOBATCS TAKHMH, KAKHE OHH
" eCTbe, Bullltenutel B GHHAN KOHKYPCa Ha TlyTHTUEPOBCKYIO NPEMHIO,

Y

|
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Teneps no3sonbTe NMEpeiiTh K TeMe 0630pa; ROCTHXEHHA B
obnacTy JeTCKOro pasBuTUs 3a nocaegHue naThaecar et K
Havajly ABaJLaTh NIEpBOro BeKa cneuMaiucThl yXe MHOroe 3Ha-
JIY 0 Pa3BATHH HOPMAJIBHbBIX ACTEH: O TOM, KaK OHY yuaTca ay-
MaTb, FOBOPUTD, YHTaTh K T.0. Ho ObL10 0YeHb Masio H3BECTHO O
TOM, 4TO GOPMUPYET UX JIUYHOCTH — NOYEMY OIUH pebeHOoK
CTAHOBHTCH J100pLIM, Pa3yMHbIM B3POCALIM, a APYroH — arpec-
CUBHBIM H BCNbLUTbYHBbLIM. CeLMaNUCThI (B ABAALIATOM BEKE OHH
HA3BIBANU CeOS NETCKUMH MCUXONOFAaMHK) CYUTANH, YTO NOHU-
MAatOT NPUYUHY PaVTUUUIA B [MOBEACHUHN PA3HLIX AKOAEH, HO, KAK
TeNepb BRACHWAOCH, OHW BO MHOTOM ouinGanuce. [1oaTtoMmy
CaMbiM BaXHBIM AOCTMXEHHUEM ABAALATH NMEPBOro BeKa CTaio
NOHKMaHWE TOTO, MOYEMY pa3Hbie NOAH CTOMh HECXOXH MeXaY
co0ofi, K yMEHME UCMOAB3OBATD HTH 3HAHMA.

Mpexae yem nepefiTy k Gosiee MogpobHOMY pa3bopy TEMBI,
AyMalo, Mose3HO 6yaeT 06CyAUTD TPUYHHEL, 110 KOTOPLIM B I1PO-
HUIOM BEKE H3YYECHUE YETOBEYCCKOTO PasBUTHA TIPOABMIaNOCh
MeaneHHo. BeeMy BHHON GbLI0 npeHeOpeXeHUe TeHETUKOM U
MCITONB30BAHKME YCTAPEBILIMX METOAWK UccaeaoBaHuA. JInwe K
2000 roay crieyHaHCThi B 00J1aCTH AETCKOTO Pa3BUTHSA HEOXOT-
HO COTNIACKHNHUCH C TEM, YTO KaXIbliH peOEHOK NPH POXIEHHH
“MeeT coOCTBEHHbIH HAbOP XapaKTEPHCTHK, ROCTABLUMUXCS EMY
OT MaMNbi ¢ MaMOR. A 10 TOTO OHM YIIOPHO TBEPAWIH, YTO HEAOBEK
MPH POXAEHHH NOJOOEH YUCTOMY THCTY OyMaru!

Ha-na, B 1950-x ropax 60MBUIHMHCTBO CMNELIMANKCTOB MONa-
raio, Y70 NCHXOIOTHYECKOH pa3HHLB MEXAY HOBODOXACSHHbBIMU
HET, YTO AETH HAYHHAYOT PA3HHTHCS MO MEPE HAKOTUICHHS X H3-
HEHHOIO OMnbiTa U NOA BAMSAHHEM OKpyXawoilei cpeanl. Mccne-
NOBATENbCKUE METOAHKH, OCHOBAHHBIE HA 3TOM fIPEANOOXKe-
HHH, 6bLIY BRONHE JIOTUYHBL. OIHO NUTOXO ~ OHU MTPOAOKAIH
MCHIONb3OBATLCS M TOTA3, KOMRA BHIACHWIOCH, YTO MOCLIIKA HC-
XOIHO HeBepHa.

MeTtonmnka uccnenopaHuit 6pi1a npocta. CneunatHeTs B
o0JIaCTH «COLManu3auMu» CHaYyana u3ydyaiu cpely oOuTaHMs
AeTeit H U3MEPAJTH NapaMETPhl UX PA3BHTHS, 3aTeM OHU COOTHO-
CWIHM JaHHbie O Cpele ¢ PeOAYBMMH XapaKTEPHCTHKAMH H Aca-
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JI¥ BBIBOABl, HANDUMED, TaKKe: «Y J10DUTeNel KHUT BbIPaCTaIoT
KHUrodew», unv «M3 oTuinenaiHoro Yaga MOXeT NMOAYYHUTHCA
NpecTynHUK», «IJoAPOCTOK, C KOTOPBLIM POAHTENH BEAYT 3a1y-
“u1eBHbIe 6ecenbl, pEAKO MOMAAAET B Ype3BbiYaiHbIE CUTYAUUH».
Ha ocHoBaHMH NoAOGHBIX BHIBOIOB COCTABNSUIMCH PEKOMEHA-~
uuv 1s poautenest ™mna: «Ecnu xotute, urobbl BallH AeTH
XOPOLLIO YYHJIHCTD B WIKOJE, YyHTaliTe MM noGonsute kKHUL. Ecau
HE XOTUTE, UTOOBI JETH BbIDOCAH arpecCUBHBIMH, 6pOCETE MX
winenathk. Ecny xotnTe ybepeub aeteit ot 6eabl, noyalle Bbidbi-
BafiTe WX Ha OTKPOBEHHOCTb». Yl npasuTenscTBo CLUA Bblaens-
JIO Ha BCE ITO OTPOMHbLIE TEHbIU!
Ceityac ycrapesiasa METOOHWKA BBIILIBACT CMEX, HO MNOJBEKa
-Ha3al OHa BOCNIPHHUMANACh Ha PEIAKOCTb Cepbe3Ho. Cneunanuc-
Th! B 06JaCTH ZETCKOTO Pa3BUTHA Jaxe HE MCION30OBAIH TIONY-
" AApHbIE HbIHE TepMHHBI. OHM NIPU3HABANIN, YTO AETH KMEIOT
' reHbl, HO OTKa3bIBAHCD ROMYCKATH, YTO 3TH FEHbl ACTH NOAYYA-
10T OT POAHTENIeH U, 3HAYUT, HAC/EIYIOT Takue Buonoruueckue
“4epThi, KAK WHTE/UTEKT, YPOBEHb arpeccHH U CO3HATENbHOCTb.
[Touemy xe cneuHanucTsl 0 AETCKOMY Pa3BUTHIO BCE-TAKH
CMHUPUINCH Mepel ouesHAHBIM dakToM? MoToMy YTo paGoTh B
~CMEXHDIX 00/1aCTAX 3HAHHA A0KA3AJTH, YTO HX BbIBOABI HEBEPHHI.
- Mccnenosaresiy B 061aCTH reHETUKHM NOBENCHHA (ceronHs 60ib-
* e N3BECTHOMH MO CBOMM TIOAPa3AcaamM) NOKa3aIH, YTo obHapy-
. XECHHbIC B IBAA1IATOM BEKE KOPPENSUNM, KOTOPbIE TaK NI06HIH
f«nmupoaa'rb MIEXArOry, MOTYT OBITE NOSHOCTBIO OOBACHEHB! Ha
§*OCHOBAHMH T€HETHYECKOro CXOACTBA MEXIY YNeHaMU ORHOM
E-cemby. Eciiu HeenenosaTh pHeMHbIX A€TEH, TO BCe KOPPEAALUH
| ‘MCYe3aloT.
- 51 Gbuta B yHclie TeX, KTO B Hayane BEKa BCEMU CUJIaMH OT-
l'c'rausan ApaBOMEPHOCTDb 3THX reHeTHdeckoh Teopuu. Hexoro-
F phle NPENCKA3LIBAY, YTO MOl KHUTa «T1pUpoaHbIe nonyleHN A»,
E ®nemuasn B 1998 rogy, cTaHeT «N0BOPOTHO#M TOUKO B UCTOPUH
E-ficuxonoruns. K coxaneruio, 3Toro He npousouno. Takoit Gosb-
k' @0# KOpa6/ib HE MOXET PE3KO NOBEPHYTh. OH NPOLOJIKAN ILIKITH
A JION YNIPAaBNEHHEM H3BECTHbIX AKAAEMMKOB, BITOJIHE YIORACTBO-
s PEHHBIX CHTyaunei. [loTpebosanock MHOTO TONYKOB, YTOGb
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3aCTABHTH €r0 UIMEHNTH KypC. [1epBhIM TONYKOM, HACKONBLKO S
NOMHI0, SBUNACh KHUTa 3una Poy, Builienuas 3a HECKONBKO
Jer 10 Moeid «fpaHHLb ceMeHOro RIHAHWA». B Hayane Beka
Bbhiina kHMra Crueena Iunxepa, 3atem kuura Pobepra Mno-
MHHA, TOTOM KHHI'H DnaphKa Byaca w Aburaii Box. Boamoxho,
HE BCE 3HAIOT, UTO ByAcC B cBOE Bpemst GbLT 4EMITMOHOM N0 HIPE
B rosibg. A AGMrail — He TanbKO B MPOLLJIOM NMPE3UACHT ITOM
OpPraHM3auMHu, HO M MOA BHYYKa.

Ho camblit Gonbinoi Taniok npauies He U3 HayK O pa3BHTHH.
PacuinpoBKa reHOMa Yea0BEKa NOC/YXXIIa OTPOMHBIM CTHMY-
JIOM K F€HETMUECKHNM MCCACAOBAHUAM, YTO NMPHBEO cHaYala K
aHaJIM3y, 2 3aTeM W K NOHHMaHHIO TOro, KakK KpoLIeUHLIe Pa3iii-
4YuA B reHax CMOocOoBHE BLI3LIBATH JHAYMTEIbHbIC PANIHUHA B
XapaxKTepax H KOTHHTUBHbIX CNOcOOHOCTAX. Y HakoHeEL, AETCKHE
NCHUXONOTH OCO3HANH, YTO He MOTYT ONPEACINTD BIUSAHHE OK-
PYXKAIOILHX YCIOBHH Ha pa3BUTHE peOEHKa, €C/IM HE 3HAIOT, Ka-
KHE YEpTHl H CKJAOHHOCTH peGEHOK YHacneAoBai OT POAHTe-
Jiei. be3 yuera HacAeACTBEHHOCTH IQOLIe UCCNENOBAHMYA pa3-
BHTHS a6COMOTHO OeCNONEe3HbI.

CeroaHa Mbl MOXEM aHATHIMPOBATb MHOFME NEHETHYECKHE
3 deKThl, CKAHMPYH FEHOM YENI0BEKA H H3yJasi pa3Hbie KOMOH-
HauMh reHoB. Ho B Teuenre MHOIHX NIET YYeT FeHETHYECKHX Co-
CTARIAIOLIMX TPSOOBAN MCMOALIOBAHNS CJIOXHBIX METOANK,, TAKHX
Kak M3yueHHe NpHueMHbIX AeTel 1 GinaHenos. U xots 3T MeTo-
2Bt 661K IBHO GoNee NPOAYKTUBHbE, CTaphle TEXHOMOMHH IPOAoI-
XA UCTIONB30BATHCS BIUIOTH 10 2016 rosa, Kor/a npaBUTENLCTBO
Coeaunennnix llltatop HakoHel nepectano GMHaHCHPOBATh MC-
CAENOBaHMA, HE YUHUTHIBAIOWHE HACIEACTBEHHOCTD. JTO pEliicHHE
NPOHU3BEJIO PEBOJHOUMIO B Hallieii 061aCTH 3HaHUSA, U HE TONBKO
NOTOMY, YTO [PEKPaTIHIO GeccMbICEHHbIE paGOThI, HO U NOTOMY,
YTO B 3TO BpEMSsI CTAapOE NOKOJEHHE YUYEHBIX BbILLIO HA MEHCHIO.

Buiin u apyrue daktopsl, cnoco6GCTBYIOMHE U3MEHEHUIO
HarpaBleHns ncceaoBaHuit. 1 oTMeyy TONBKO OIMNH: AaHHLIE,
MOMYYEHHbIE B XOA€E NAAEOaAHTPONMOJOTHUECKHX H3BICKaHMIA, Ca-
MOe BaXHOe OTKpHTHE 6110 cnenano B 2021 ropy, no-moemy,
rae-1o 8 CKaHIWHaBUH WIH Hemnoaaneky ot Hee. Bo haax 6bu10
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obHapyXeHO TEJO NPeAKa eBPONEHLIEB, KOTOPBIH YMep npUMep-
HO ABaXLATH CEMb ThiCAY JeT Haldal, Ho nHTepeceH Gbin Ae caM
esponeell, a ero oaexaa. [lansto 6bIN0 cAeNaHO H3 KPAaCHBOrO
I'ycTOro Mexa, KoTophiit CHayaa He CMOTAM MIe HTHHUMPOBATS.
Kak BH 3HaeTe, BTOCACACTBUM OKA3AJI0Ch, YTO 3TO 1IKYpa He-
aHIepTaNbLa — TOYHEE, TpeX HeaHAepTaNnbleB, 3T0 OTKPLITHE
NPUBENO K NEPECMOTPY HACH 00 IBOJIIOLIHH H HCTOPHH FOMHHH-
J108. ITO NPOAESMOHCTPHPOBAIO TO, YTO NAACOAHTPOINOIONAM
J3BHO CJte10BAN0 NOHATE. HEAaHAESPTANBLb! ObUTH MOXHATDI, Kax
MaMoHThl. UHa4ye oHM He CMOTJIH OBl BRIXHTL B 3ajieReHEION
Espone, HakHAKA HA TLIedH U3 OAeHbeH LIKYPH — HeIoCcTaToy-
Has 3alIMTa OT MOTOAHbIX YCAOBUH, a HTOJIKY H HHTKY OHU ellle
He 1300peH, Tak YTo WIHTL He yMeaH. Bravyane 6b110 C1OXHO
NPUHATL MBICIL O TOM, YTO HAILNM NPEAKH He TONLKO yHoTpe6-
AN B MHULY MACO HEAHAEPTANBUEB (4TO 66110 NMPOCTUTEALHO!
HeaHAepTanbilbl BOCTPHHUMAIM HALLKX PEAKOB TaK Xe), HO K
HCTIONb30BAHU HX TENECHBIH NOKPOB B KAUECTBE OACXKIbI.

3710 OTKPHITHE NOATBEPAMIIO TO, O HEM MBI BCErla JoTalbhl-
BaJIKCh, 2 UMEHHO: NIOAH — CaMble XECTOKUE XUILHHUKH, KaKHe
TONBKO XWX Ha rulaHeTe. Barnana Ha yesnoBeyeckylo mpupoay
cran Gonee peanucTHaHbIM, Mud o «Graropoansix auxapaxs
6oLt oT6poted. Haiuy npeaxy GbUTH YMHEI, HO OTHIONb He 61a-
ropoaHsi. Mb! 61 HE CMOTAM A0CTHYb TAKOW CTENEHU PA3BUTHA,
€CAN OBl GEUTY XOPOLINMY PeGATaAMH.

BnpoueM, NpH onpesencHHbIX YCI0BUAX MBI BITOJTHE MOXEM

_ BecTH cebs1 npuianuHo. OcTaeTcd BLIACHUTL, KAKOBH 3TH YC-
JNoBUS.

YT0o Mbi Y3HaAM O AETCKOM PA3BHTHUH

Sl npoury NPOLEHHSA, YTO TaK MHOTO FOBOPHI2 O FeHETHKE,
KOraa Bcex HHTEPECYET BAHAHHE OKPYXKAIOLLHUX YCJIOBU N Ha pa3-
‘BUTHe pebeHka. Ho xak f yXe oTMedana, YTo6nl NpaBUILHO
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OLLEHHTD 3texT cpeabl, HeobXoNKXMO cHavaia POAHAIUIHPO-
BaTh RIHSAHKE I'eHOB. TeXHONOTHY ABaALATH [1EPBOTO BEKa NO3-
BOJISLIOT NPOAENATH 3TO € 60NbLIOH TOYHOCTHIO.

Kccneporanns nokasany caepywowee. Xors OKpyXawolue
YCIOBHSI ACCTBHTELHO OKA3LIBAIOT BAXHOE BAWAHUE Ha pa3-
BUTHE pe6eHKa, OHH AeHCTBYIOT He TaK, KaK yYeHhie Tpeanosa-
Tany B ABAALATOM BeKe. bonblMHCTBO ONMHCaHHBIX TOTA2 KOp-
pensumii uny spagaucs npaMuiM 3¢ dekrom GyHKLHOHRPOBA-
HUS [EHOB, T.€. 6BLIH CBA3aHBI C OHONOrNYECKHM CXOACTBOM
Mexay peGeHKOM W POANTENRAMH, WIH OOBSACHUTHCH peakuuelt
poanTeneit Ha noseaeHHe pebenka. HanpuMep, poauTtenu c
MEHbLIER BEPOATHOCTHIO OYRYT Pa3roBapuBaTh NO JyllaM C nNoj-
POCTKOM, KOTOPHIii NpeHEBPEXUTEIBHO OTHOCUTCS K UX CAOBAM
WM He ciyiaeT ux Boobiue. Y 0BbIMHO MMEHHD TaKKe NOAPOCTKH
¢ 6osbluei BEPOATHOCTBIO NONAAAIOT B HENPHATHLIC CHTYaLUH.
HeBo3MOXHOCTE NOTOBOPUTH NO IyIIaM — C OIHOH CTOPOHb H
CKJIOHHOCTE K IJIYTILIM MOCTYNIKaM — € APYTO# KOpPpenrpyior,
TIOTOMY YTO BHI3BAHBI OAHOM U TOI Xe NPUIHHON — NUYHOCTHIO
NoApPOCTKaA.

YeMm xe obbsicHaeTca anuHoctb nogpoctka? lNoyeMmy oanu
Pa3yMHBIA, a ApYrod UMNYALCHBHLIA, MOYEMY OAMH MHUJIBLIA U
RoOpRIA, a npyroi 3n0i? YXe 3a HECKOJIBKO NECATWIETH 10
HaCcTyNJIeHUs ABaALaTh TIEPBOTO BEKA Mbl 3HAJIH: NTPUYUHOM
cBoeobpa3ns xapaKkTepa ABMSETCA HE TONbKO HACERCTBEHHOCTD,
FeHETHYECKME BapHALMH OOBACHSIOT ML [TOIOBUHY MEXUIHY -
HOCTHBIX painHuuii. Ho oTHOCUTEIbHO HEereHeTHYECKuX dak-
TOPOB, ONPEACISIOWMNX POPMHUPOBAHHME TUIHOCTH, GBUTO U3BECT-
HO OYEHb MAJIO, TIOTOMY YTO BPEMSt U AEHLIY G111 BHIGPOLLIEHB!
Ha HEKOPPEKTHO MPOBOJIHMbIE HCCIENOBaHHA.

IlpopriB cayuunca, KOraa HCCNEA0BATENN OCOIHANM XapaK-
Tep B3aWMOACHCTBUI MEXRY TMYHOCTBIO U OKPYXAIOWHMH YC~
JIOBUSIMH. YXe AaBHO ObINIO U3BECTHO, YTO HA AMYHOCTL YeNo-
Beka DOJIbLIOE BJIMAHHUE OKa3biBaeT CHUTYAlIM4, YTO B pa3HLIX
CHTYaLHAX MOAM BERYT CEOR 110-pasHOMY, HO BCE-TaKH IIPH 3TOM
COXPaHSAIIOT KaKHe-TO CBOM YepThi. B ABaAUATOM BeKe Hemnpa-
BWJIBHO OHWMAJIH NPUPOIY ITHX NOCTOAHHLIX YepT. Hanpumep,
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HeKOTophIe IETH JOCTABNAIOT HENPUATHOCTH H IOMA M B LUKONE.
YyeHble nonaraaun, YTO TIOXOE NOBEACHHE B LIKOJE CBA3AHO C
KakMMH-TO NPOHCIIECTBUAMH AoMa. Ho Koraa ctano BO3MOXHO
pasAeSiuTh BIIHAHME TCHOB U OKPYXAIOWME YCIOBHA, TO BbifiC-
HMJIOCh, 9TO CKJIOHHOCTb pefeHKa K OMHHAKOBOMY NOBEAECHHIO
B Pa3HbIX CUTYALUAX NOJTHOCTHIO NPEAONPEAENEHA FEHETHYECKH.
BaustHue okpyxaiouei cpeasl He NepeHOCHTCA M3 OJHOM CHTY-
auuK B APYrylo (XOTA €C/Id CUTYaUMU NNOXOXH, TO H BIUSHHE
cpelbl GyAeT CXOAHBIM).

[NonyyeHHbie 3HAHKA NO3IBONKWIN NIOHATH, [I04EMY AOMALI-
Hee OKpyXeHHe pebeHka Tak cnabo BIAMSET Ha TO, KAKUM OH
phipacTeT. KOHeuHo, ceMbA HMEET BAXHOE 3HaYEHHE, HO 4TOObI

. YBHACTb ec BIMsIHUE, HYXXHO Ha0mioAaTh NoBecHHE pebeHKa ¢
POIMTENAMM H C OpaThaMK M cecTpaMH. JINYHOCTL B3POCHbHIX
JuoAeH peiko OLSHHBAIOT B TAKUX YCAOBUSAX, TOITOMY BIHSIHYE

~ ceMb ceOs He o6Hapyxusaet. [IpyuHHa TOTO, YTO POAHTENH He
0Ka3LIBAIOT AOJTOBPEMEHHOIO BIMAHUS HA IMYHOCTb pebeHKa,
NPOCTa: B3POC/BIC JIOAU HE XHUBYT C PORUTENAMH.

JLnst TOro 4To0b! BHIACHHTH, KAK OKPYXEHWE peOeHKa RIHA-
eT Ha GOPMUPOBAHHE €r0 THYHOCTH, HYXKHO OLIEHUBATB TO, HTO
MpoucxoamT ¢ pebekoM BHe AoMa. TIpy aToM sMeeT 3HaueHHe
NoYTH BCe — y4eba B uiKoJe, obllIeHHE ¢ COCEAAMH, OTHOLUEHUS
C YYMTEJISIMK M CBEPCTHUKAMM. Mbl yXe 3HaeM, YTO KyAbTypa
WIPACT B BOCITUTZHUH BAXKHYIO PONib, HO OKa3bIBACTCA, JUIMTE/b-
Hu# 3ddexT OHa 0Ka3bIBALT, TOAbKO ¢CH NPHBUBAETCA HE PO-

© AMTEJNAMM, a KEM-TO ApyrM. Eciu KynbTypHad Tpaauuus nepe-

- MaceTCA PONUTENSAM#M, TO PeOEHOK BOCTIPHHMMAET €¢ KaK He4To,
OTHOCRILEECH HCKITOYHTENBHO K CEMbE H HE MMEIOLLICE 3HAYEHUA
3a NpeAcaaMy poaHoro goma. Takum ob6pa3oM, ecii BbI XOTHTE
BBIPACTHTb KYJIBTYPHOTO YEJNOBEKA, NOALIILINTE €MY COOTBET-
CTBYIOILYIO cpeay. boabIIMHCTBO poAUTeNieil TaK U NOCTYNAIOT,
HurepecHo 6bU10 Obl Y3HATD, MOYeMy 3TO cpaGaThiBacT.

ﬁ Hawm Bce eue MHOTOE HyXHO Y3HaTh. B Hauane seka s ontu-

! MUCTHYHO rroAarana, 4to K 2050 roftly Mbl BLIICHHM OCHOBHAIE

- HE CBA3AHHbBIC C FEHETHKON NPUYHHDI, ONPEAESTIOLUHE PARTHIUS

. MEXIY FIOALMH, T.€. OTHOCAIIMECK K MHAUBHAYAILHOMY OMBITY.
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Ho noka mui cMorny HaRTH OOBACHEHHS TOIBKO UIA TIOJIOBHHbL
PAVIMUMMA, TAK 4TO OCTANbHbIE MEXANYHOCTHLIE BAPHALHU OC-
TaloTcA 6€3 o0bsicHEHNH. Mbl 3HaeM, YTO O4HHU U3 HEOOBLICHEH-
HBIX pa3IiM Ui CBAI3aHbI C OKPYXAIOUWHMH YCIIOBHSMHN — BCAKH-
MU MENKHMH TIPOUCUIECTBHAMH. Takne NpoucUIeCTBHS TPYRHO
H3y4yaTh WNH NPEeacKa3biBaTh. [ pyrue paanuuns HMeIoT 61ono-
rMyYeckHe NpHUMHbBI — HETEHETHYECKME, HO GHONOTHYECKHE.
Jlaxe neTv ¢ MACHTHYHMM Ha0OpOM reHOB (MACHTHYHBIE ONM3-~
HELB, WY KJIOHB) NPH POXACHHH HE ABARIOTCA OXHHAKOBHMH,
WX NAMAUISPHBIC JIKHHUM, a TaKXe rONIOBHO# MO3r ¢1abo, HO pa3-
HaATcs. Ceityac MccneaoBaTeny IPUCTYITAIHM K H3YYEHHIO MONle-
KYJSIPHBIX MPOLIECCOB, OTBSTCTBEHHBIX 33 3TH €1Ba 3aMETHLIE
pazTnuus.

¥YBbl, MBI 10 CHX NOP HE CHOCOOHBI CKa3aTh HABEPHAKA, KAKO-
po OyleT nopeneHUe pebeHka WK KTo M3 Hero Buipacter. Koe-
KOT'0 3T0 pazapaxaet. OIHako CaMOMY EMY HPaBHTCS, YTO JPYrHe
He MOTYT MpeACcKa3aTk ero nobeacHHe!

Ucnoab3oBaHHe NOAYMEHHDBIX 3HaHMH

Kak Mbl Tenepb 3HaeM, TO, YTO NPOUCXOAUT ¢ pebeHKOM
ZIOMa, BAKSET Ha €ro NOBEACHHE B CeMbe, a TO, YTO Cliyuaercs
BHE 10Ma, ONPENESIACT €70 NOBEACHHE «Ha yinue», Ecan poma
NMoBeAeHYE peOeHKa Bhi3biBaeT NPOGNeMbi, TO Mb] MOXEM NTOMOYL
POAUTENAM MEPECMOTPETH NpHEMbl BocMHTanua. Eciu nosene-
HHe pebeHKa BbI3bIBAET NMPOGAEMbI B IHKOJE, TO C ITHM JOJIKHBI
CRPaBNSKTLCA YUUTENNA, HO U UM MBI MOXEM AaTh XOPOILHUE COBE-
Thi. Hanpumep, Mbi 3HaeM, Kak obeperaTh MaJieHbKOT0, c1aboro
WJIH HEKPACHBOIO pebeHKa oT OcKopOieHHUI n obuIL.

Mh! Tenmepb 3HaeM, YTO peGEHKY HYXHKI CTaGMIBHBIC YCIO-
BUSl BHE JIOMa, UYTO POAUTEIIAM HE CAERYeT TepeeskaTh ¢ MecTa
Ha MECTO CIUILIKOM YacTO, PABHO KaK HE HYXHO YacTo NEPEBO-
JANTh OTMPLICKA M3 OAHOM LIKOALI B Apyryw. PeGenky xpaiite
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Heo6xoaMMa NOCTOSSHHAA KOMHAHUA CBEPCTHUKOB, 4TOOH He
MPUXOAUNIOCE NOCTOAHHO 32BOEBLIBATh MONOXKEHHE B HOBO#
rpynne aereid, alanTHpoBaTLCA XK UX CTAHAAPTAM, MTOBEACHUIO,
onexine u peunt. Kak BoissCHUAOCH, HE BaXHO, CKOJBKO POLUTE-
Nel pacTAT pebeHxa (M KaKoro OHM NoNa), — MaBHOE, YTO6bL!
WU3MEHEHUS! B OTHOLLUECHMAX PORMTENAECH HE BAUAIH HA XM3Hb
pebenka BHe AoMa. Hexapowm nionu 8 ABaauaToM BeKe HEOAOH-
PUTEABHO OTHOCKHIIMCE K PA3BOaM, a B Havane ABauAThb NEPBO-
ro — K POAMTENSAM, KOTOPbIE PajiM COOCTBEHHOTO YA06CTRA Mne-
PeBO3WAM pebeHKa M3 TOPOAA B rOPoa MIH MEHSNH KIKOJY 3a
KOJION.

K cyacTblo, CEMORHS MYXYHHA H XEHIUMHA OTKIANbIBAIOT
poxacHue pebeHka 1o Tex nop, noka He 063aBeyTe NOCTORH-
HBIM XWibeM. [l OCTHXEHUS pENPOAYKTHBHOM MEAULIMHEL [ION0-
XHAH KOHELl He3aNaHUPORAHHKIM 6epemMerHocTAM. O6paTHas
CTOPOHA Hale# cnocoBHOCTH KOHTPOJSHPOBATL 334aTHE — CO-
KpailleHHe pOXIAacMOCTH. XOTS NPABHTE/ILCTBA GONBIIKHCTEA
CTPaH BCEMHM CTIOCOBaMH NMOOWPAIOT POXAEHUE AeTeld, yenone-
yeckad NONyAstMA HEYMOJHMO COKpaltiaeTca.

C ToYKH 3peHHA aeTeil, Bce 3ro K aywueMy. KoHkypeHUua
32 MECTO YYHTEAT NPHBENA K TOMY, 4TO BCE HALUK YUHMTENA BhI-
cokonpodeCcCHOHATBHB (M BLICOKOOTLIaYnBaeMnl). letn yuatca

- B HeGoALUWINX KAACCaX M HEGOMBLIMX IIKONAX, YTO MMEET MHOIO
NMPEUMYLUECTB HE TONBKO B CMBIC/E YAyYILICHHA 00pa3oBaHHA.
PaHbiie NoxpocTKi XOAWTH B OYeHb GonbuIMe WKOIL ¥ Pa3bi-
BATMCh Ha IPYINbI O KAKUM-TO (IPH3HAKAM: NI00AILKE YIHTHCA
¥ He mobstue yYUTbCS, CROPTUBHbIE 4 HECTIOPTHBHBIE, CMYTJIBIE
u cBeTNoKOXHE. PesyabTat yacro GuiBan o4eHb IiayeBHbIM. C
HebONbIIMMHU KIACCAMM K HEGONBUIMMHK MIKOAAMH TaKoe CAy-

" 4aercs OUYeHb PEAKO, H Mbl HAYUHAMCh CTIPARMATLCA C KPHUIUC-

. HbIMH CHTYaLIHAMH.

[Mony4yeHnbic 3HaHUA OUeHb NTOMOraloT poanTensiM. Bo BTo-
POt NONOBUHE ABAMUATOrO BeKa O6ITh poaKTENeM ObLTO CIoXHeEE,
4eM Korda 66 TO HU 66i10, MOTOMY YTO «CMICUMAIUCTRI» YOEXK-
fany poauTenen, YTO ¥ UX AeTeit xpynxasw NCUX#Ka U moboi

| HEBEPHBIH 1Ar MOXET HAHECTH HEMOMPaBMMbLH ypoH. Poaute-
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1y BoSNHCh OKa3LBaTh iloboe AaBNeHHe Ha AeTeit. Pusnyeckoe
HaKa3aHWe UCTOJIb30OBANOCH PEAKO, BMECTO 3TOro NpakTHKOBA-
JIM TaK Ha3biBacMblii TaiiM-ayT, KOTOPbIf CllOXHee 6bLN0 Brifep-
XKaTh PONUTENSIM, YeM AeTaM. lere# Han0BaIU NOCTOSHHLIMA
oOBATHAMK, OLENYIMU, TORAPKAMY, ONOGPEHUAMMU U 3aBepe-
HUAMMN B J1i06BH. TaKk HeBepHO 6bIA UCTONKOBAH TOT (DAKT, HTO
DETH HYXHZAI0TCA B NOCTOSHHOM BHMaHUU. JIioqu oueHb cra-
PaRMCh ObITh «HATYpanbHbIMH», MIPH 3TOM CTHAb BOCITMTAHUS
neTel 3aCTAaRNAI BX CAEPXMBATL BCE ECTECTBEHHHNE NMOPLIBbI W
CHMYANPOBATb N1060Bb, KOTOPYIO OHH NOAYAC He OULYLIAJH.
HHoraa uM npuxoannock 0TKa3biBaTh cebe B caMbix 0BbIkKHO-
BEHHSLIX XKENAHUAX, HAMPHMED NMOCNAaTh HOUYbIO.

Cnocob BocnuTakug neteit NnepHoarnyecKy K3MEHIETCS, OT
CTPOIOCTH 10 BCEAO3BOJEHHOCTH K 06paTHO. l NpoXuna RocTa-
TOYHO OAIo M BUaeAa besikoe. T, KaK pacTHIIH AeTel NAThAECHT
JIET Ha3a[, cerofiHst Kaxercd cmeurHmM, Ceroqus AeTH He no-
JIYYaIOT CTOALKO BepbansHoro 1 GU3IHUECKOTO BHHMAHHS, KaK
paHblie, M 3TO UM Ha noAb3y. BHe JoMa OHU B TeueHHEe MHOTHX
JieT o6uIaI0TCs ¢ ONHOM'H TOH Xe HeOoAbLIOH rpynnoi ceepct-
HHUKOB. ’

B pesynbtate, Kak 3T0 HY CTpaHHO, Tefepb [Pyiia aeTeH
6onbliie NOXOXa Ha IPEBHEE MAEMA, YeM Ha LIAAKY MaTeHBKUX
aMEpPUKaHLICB KOHIA NPOLLAOTro BeKa. S He MOTY OKA3aTh IpH-
YHHHYIO CBA3b, HO ¥ YPOBEHb AENPECCHU CPeiM HHX ropa3lo
HHXe. . :

Ha 3105 onTHMHACTHYHOI HOTE NMO3BONLTE 3aKOHYHTH 0630D.
Brarogapio 3a BHUMaHHE.
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AEKAPCTBA, AHK U KYLLUETKA
NMCUXOAHAAUTUKA

B 1950 rony xuMuK 13 ppaHuy3ckoi dapMalieBTHUECKOR KOM-
naHuy «PoH TTyneH» M3IMEHWT CTPYKTYDPY aHTUICTAMUHHOTO
npenapara M cIiydaliHO Co3Ral IEKapCTBO, CHUMAIOLLEE HABSA3-
YHBBIE MBICIH Y BOJBHbLIX LUKH30(pPEHHEi. 3a HECKOBbKO JieT
HOBOE J€KapCTBO NMOAYYWIO BCEMUPHYIO U3BECTHOCTb NOA Ha-
3BAHHEM «XJIOPTIPOMa3HH» («¢TOPA3UH») H CTANO NEPBbIM peafib-
HO 3(PEKTUBHBIM NPENapaToOM 1A IEYEHUA TCUXHUECKHX 3a-~
6onepannii. XJ10pNpOMa3HH NOJOXHA Ha4Ya10 HOBOMY Hanpas-
JICHHIO B NCHXUATPUH, KOTOPOE Pa3BUBAIOCH B TEYEHHE BCErO
ABaI1IATOTO BEKa.

OrpoMHBIH yCriex X10prpoMa3vHa NMOoRXJIECTHYR KOHKYPEH-
o cpenu papMaueBTHUECKUX KOMINAaKKA. B peayasTtare wiseit-
uapckasi bupma «Teirn» MoIMdHLMPOBaNa CBOH COGCTBEHHbII
BHTHIMCTAMUHHBIA npenapat. HoBoe nekapctBo, Ha3BaHHOE
«UMUTNPAMHH» («TODPAHU»), He 06130210 aHTUNCUXOTHYECKHUM
3 ¢eKToM, HO NoMorallo 60poTbes ¢ TIXENONH Aenpeccueit, U
"% Comsomn Baporaec — wieH npodeccopara XKauns v Candopra Pobepr-
COH, pykoBogHTens LeHTpa HeitpoGuanacuv w ncuxuarpuu npu Kanudoprini-
CKOM YHHBEDCHTETE W Rpeacenatend YueHoro coseta HaltnOHAAKHOTO #HCTH-
TYTa [ICUXMYECKOrO 3R0PO8bA. ABTOP KHUL « MDAEKYAB W NCHUXHYeckue Bones-

Hi» U «leHB HacTpOEHHs: NMOHCK HCTONHMKA MAHHKM ¥ Jenpeccui». Ceituyac
paGO'raeT ral KHuro# o NICHXOTPOSIHNX CPENCTRAX.

8-8207
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OHO TMPONOXHIO AYTh AJIA COBPEMEHHAIX aHTHAECNPECCAHTOB.
3arteM LiBeitliapckas xomnauua «Xodpdman — Jg Pows coana-
JIa XJIOPAMA3eNnoKCHA (THOPHYM), KOTOPLIA XOTH H He OMOTa
60poThCA © NCUX030M, HO obseryan TPEBOXHbBIC pacCTpOitCTBa.
A BCKODE MOSIBUICSH U ana3enaM (BaIHyM), CTABILKI HA NECATh
JIeT — HaYyuHas ¢ cepeaunb 1960-x — caMbiM NponaBacMbiM
JIeKapCTBOM B AMEpPHKE,

K BOOAYILCBICHYIO MyOAHKH NMPUCOCAUHMIUCH BOCTOPIri
ydeHsiX. B xone uccnenosanuii BIMSAHMA 3THX NpenapaToB Ha
HeliporepelaTyuKK — XUMHYECKUE COCAHHEHHUA, IepeaaloL e
CHUTHAIbLI MEXIY HEpBHBIMU KiaeTKam¥, 6bl10 oBHapyxeHo, 4To
XA0pNpOMa3ud B olipeacicHHOM cTeneHH B6J0KHpyeT paboty
godaMHHa, UMHIIpaMUH YCUIHBAET AeHCTBHE HOp3aNMHedpUHa
M CEPOTOHMHA, a2 AMa3eraM CTUMYNUPYET aKTUBHOCTb MaAMMa-
aMuHoMacasiHo# kucnoTel (TAMK). B xaxnom cnyuae rabnio-
JAN0Ch H3MEHEHWE MPOBOASLLUMX 11YTei NOJOBHOIO MO3ra, KOH-
TPOJHPYIOUINX IMOLIMOHANKHBIE ACMEKTHI NOBEACHUS.

3TY OTKPLITHS TTOATONKHYAH (hapMaLEBTOB K CO3AAHUIO e~
KapcTB, o6naanaomMx CXOAHbIM JefiCTBHEM Ha Heilponepenar-
YUKU, HO HE UMEIOLUMKX HEeXENARTENAbHbIX MOBOYHLIX 3 dexTos.
Noasunuck HoBbie, 6onee 3dpdexTUBHEIE M Ge3onacHbIe Npena-
parbi. Haubonee u3necTHRI U3 HUX pnyokceTuH (Npo3ak), Ko-
TOPBLA BHayate GLU1 ofipeaesieH KaK BELECTBO, CTUMY/IUPYIOULEE
CEPOTOHHMHORYIO Heliponepeaauy. 3areM Oul1a nokasaHa ero a¢-
(beKTHBHOCTD [Uisl IEYEHUA TAKENOW M YMEPEHHOMN JIEIPECCHH.
D10 N1eKapCTBO OTHOCHTCH K rpynne ceneKTUBHbLIX HHIHEUTOPOB
obGparHoro 3axBarta ceporoHuHa (CHO3C). Ouu ycunupaior
3¢pdeKTUBHOCTb CEPOTOHMHA NYTEM NOJARIEHUSA ero obpaTho-
I'0 3aXBaTa HEPBHBIMMU KJIETKAMH, KOTOPbIE €10 BRUIENSIOT (TAKHM
ofBpa3oM perynupyercs ero acicraue). Bckope nosBunyvch cxos-
Hble IEKApCTBa: cepTpanui (3010¢T), NapoKCeTHH (nakcun),
¢$AyBoKCaMUH (JIYBOKC) U HMTANONpaM (Lienekca).

Mo Mepe npumereHnss CUO3C ncuxnaTpbl NOHANM, YTO
3TH APENaparhbl TOMOraloT He TOAbKO NpH aenpeccHu. Ceronxs
CHUO3C wInMpoKo Hcnoib3yloT IS ICYEHHA NPHCTYHOB MaHU-
KU (NaHMYECKHX paccTPOUCTB) W HEKOHTpOAupyemoro 6ecno-



AexapcrBa, AHK v KylleTka ncxoaHanTHka 227

KolicTBa (cHApOM2 obnleit TpEeBOXHOCTH), UX 3P HEKTUBHOCTE
MOATBEPXAEHA B CPABHUTEILHBIX KOHTPOJIUPYEMBIX HCCIEN0BA-
HHUAX.

DPPexTUBHOCTL BCEX ITHX M APYIUX HOBLIX NpernapaTon
H3IMEHKNA TICHXUATPHI0. [10 MX NoABAEHNA IIOAEH, CTPALAIOLIMX
AYleBHHIMH pAaccTPORCTBAMY, B OCHOBHOM JICYMIIH NICHXOTEPA-
AEBTUYCCKUMH MeToaaMu. Teneps B Kypce eueHunst 0653aTesibHO
BXOAMUT XOTA 6b! OIMH AHTUACNPECCAHT. A BOOGLIE-TO pa3nkie
' ICHXOTPONHBIE CPEACTBA NPHHUMAIOT AECATKU MUITTHOHOB aMe-
PHKaHUEB.

Ha cMeny xnopnpoMasuny, HMUIIpaMiHY H AKa3enaMy npu-
i ux Moaudukauny. He aBnasacs 0co60 AEHCTBEHHBIMA 1O
CPABHEHHIO C HCXOMHBIMH NPENApaTaMH, BCE OHH HMEIOT KaKte-
T0 no6oyrbic 3ddexTnl. PazpaboTKa HOBLIX NeKapPCTB, KaK 1 B
1950-x ronax, onupaerca Ha MeTOA NpPo6 W olHGOK.

CneayouMii NpopLIB B TCUXHATPHK BPAA 1K OyaeT CBA3aH
€ YCOBCpUICHCTBOBaHHEM eKapeTB. CKopee oH HacTynMT Ola-
rOAapA OTKPLITHAM '€HETHKOB.

YyeHrix AaBHO KHTEpECYeT NpodiicMa HHAMBHAYAILHOH Npea-
'-' PacroN0XEHHOCTH K HapyliieHUsM nopeaeHus. Tloyemy y on-
HOFO MOCTORHHO BO3HUKAIOT ICUXHYECKHE 3a00JIeBaHHA, a APy-
" ro#l yacto cTpajaeT OT njoxoro HactpoeHHs? [loyeMy onHH
_ CKJIOHEH K JIETPECCHH, APYFrOd — K TPEBOre, 2 TPETHii — K M-
30hpeHudeckomy Gpeny?

' CeroftHR NPUHATO CYUTATD, YTO NOROGHBIE HAPYILIECHHS ME-
' JOT HacleACTBEHHBIA xapakrep. Hanpumep, Bo3bMeM wn3odpe-
HMU10. Y GoNbIIHHCTBA MOAEH BEPOSITHOCTD €€ Pa3BUTHA COCTaB-
nsger oavH 3 cta. Ho ecan mnsodperneit cTpanaoT poaurenn
unu 6paTha M CeCTPLI, TO PHCK BO3PACTAET B BOCeMb pa3. To xe
. CTIpaBeIUBO W U1 APYIOoi pacNpoOCTpaHeHHON NPHYKBHEI ACH-~
X030B — MaHHaKalbHO-JICHPECCHBHONO PACCTPONCTBA, KOTOPOE
eliie Ha3LIBAOT GUNOASPHBLIM NCUX030M. 31€Ch T2 Xe KapTHHa:
PHCK Pa3BHTHA 3a00/1€BaHAA COCTARIISET O[WH NPOUEHT, HO NIPH
HATMYHH 6ONbLHBIX POACTBEHHHKOB OH BO3PACTacT B BOCEMb pa3.

‘.
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CxoaHas cuTyalMS # C IeNpPeccueit U ¢ TPEBOXHbIM PacCTpoit-
CTBOM.

HekoTopoe Bpems Ha3ad 3Tu JaHHbIC BbI3bIBAIM TOpsAYHe
cnopsbl. YacTb NCUXHMATPOB CYKUTANA UX NOATBEPXIAEHHEM TOrO,
YTO aHOMaNbHOE MOBEACHHE IPOCTO NEPEHUMAETCA Y pofUTENEH,
cectep ¥ Gpathes. [1pOTHBOTIONOXHAA CTOPOHA 3aABNAAA, YTO
CKJIOHHOCTb K pa3BHTHIO 3a60neBaHusa Hacaeayercsi. CerofaHa
GOJBUWIMHCTBO YYEHbIX COTNAMIACTCA ¢ TEM, 4YTO B Pa3BHTHH 3a-
6oneBaHHUA BaXKHbLE M HACTEACTBEHHbBIC NPU3HAKH H OKPYXaio-
e yenosuss. Cneayiouum warom B OLEHKE 3HaYHMOCTH Ha-
CAeACTBEHHbIX (PAKTOPOB CTAHET MOMCK ANBTEPHATHBHLIX PopM
YHACTBYIOWMX reHOB. Takyo Hafexay NofaeT MOLUHOE pa3BUTHE
TEXHOAOTH NMPAMOro HCCAEOBAHMSA AlIeneit.

AnnensiMu Ha3biRAIOT pastble (GOpPMbl OTHOIO ¥ TOTO XKE reHa.
OHM BO3HHMKAIOT BCNEACTBHE CAYY3MHbBIX U3MEHEHUH B CTPYK-
Type AHK 1 onpenensioT cpeay npoyero NpeapacnonoXeHHOCTb
yenoBeka K 3abosieBaHU10. HoBble METOAUKH T103BONAIOT YCTa-
HOBHTb, KaKasi ajleNb 3a YTO OTBevaeT. Ternepb BMECTO TOTO,
4T0GbI CMOPHTD O POTK HACREACTBEHHOCTH ¥ OKPYXEHHS B pa3-
BUTHH AYLLIEBHOMO HENYTa, Mbl MOXEM COCPEeJOTOMUTS BHUMaHUE
Ha MOUCKE «TIPECTYMHOM» AJIICAH.

OaMH 13 crocoBOB Noncka — cpaBHUTEAbHbI aHann3 JHK.
Ecau BRIAICHHUTCA, 4TO TO/ILKO CEMBH, UMEIOLLHE GONBHbLIX, HECYT
ONpPEAENIEHHbIC ALIeNY KaKOro-To I'eHa, TO TaKas Koppensuus
Oynet cuuTaThea BaXXHOM. Ecoii Takas Xe annesnb oOHapyxuTcs
TOABLKO Y 60AbHbBIX 4AEHOB §ONBILIOIO KONINYECTBA CeMeif, TO 3To
106aBUT yBepeHHOCTH. B KaK0il-TO MOMEHT KOJIHHECTBO nepeii-
LT B XAa4ECTBO — POJib AJIC/IH B Pa3BUTH K 3a6oseBaHus oyner
MpU3HaHa yCTaHOBAEHHON. IMEHHO TakUM crioco6oM GbLTH Bbi-
ABACHBI AJUICJIH TPEX Pa3HBIX NEHOB, KaXAbiH U3 KOTOPLIX CHlb-
HO NOBBILIACT PHCK Pa3BUTHA 60Ae3HU AdbilreiiMepa, HAYHHa-
rouie#ics B Bo3pacte ao 50 seT. B onHoi rpynne ceMeit BUHOB-
HWKOM 0Ka3aiach aLNeSib reHa, Hasbigaemas APP, B apyroii — PS1,
a 8 Tperbeit — PS2.

O06HapyxeHHe aieneil, NoBkILAILHX PUCK PA3BUTHA 60-
Ne3ny AnbureitMepa, NoaxXIeCTHYI0 FeHETHYECKHE HCCNISA0Ba -
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HHUSA WH3ohPEHHH, denpeccut U OUNOMASIPHOTo pacCTpPOHCTBA.
BoabLIMM JOCTOMHCTBOM 3THX UCCAEA0BaHMI MO CPABHOHHIO C
MpeablAyLIHMH GbUIO TO, YTO OHM CTPEMUAKUCH BBISIBUTh KOPpe-
JALRKIO MeXAY 320016 BAHUEM U HATHYHEM aJlieiel pa3HbIX re-
HOB. K cOXaeHH10, 0 CHX NOP TaK K HE yAAN0Ch OOHAPYXUTh
aLNenb, KoTopas 661 TOYHO NOBLILIAAA PUCK Pa3BUTHS KAKOro-
anbo U3 3THX Ncuxmuueckux 3abonesaHuit. He nocTuruyro oco-
Obix yCrieXoB U B TEHETHUECKMX HCCIEAOBAHUAX TaKKX pacnpo-
CTpPaHEHHRIX bone3Heit, Kak nuaber v runeproHud. [puuyuHok
TAKOro NMoJIOXEeHHUs Ae/l MOXET OhITh TO, YTO CKNIOHHOCTD K Pas-
BMTHIO iaHHbIX 3a6oneBaHHil onpenensieTcs koMbHnaLueit an-
Nesieil pa3sHbiX TEHOB, 38 HE BapHALIHAMH KaKOro-10 oqHoro. Cos-
peMeHHEIE TEXHONOTHH NO3BONSIOT OTHOCKTENILHO ETKO BLIAB-
JaTs peakue Gopmal oaHOFO reqa (sanpumep, APP, PS1 nwnu
PS2), Ho HaliTH ansleny, NoBLILLAIOLLYE PUCK 3a00AEBaAHHA TONBb-
KO NIpM HACNEAOBAHUM B KOMOHHALIMK C IPYTYMMU FeHaMH, No-
NPeXHEMY O4EHb CITOXHO.

[To Mepe U3yueHHs reHOMa YEJIOBEKA 3Ta CNOXHOCTL Oyaer
npeononieda. Yxe noappoblo onycana crpyktypa IHK. Teneps
uayyalorca o6pasunt AHK pazmmuubix moaeit, utobut onpene-
JWTh U ONMUCaTh OOLIME AIENN KaXAO0ro M3 TpUALATY THICAY
FeHOB. JTO 4Ype3BLIYANHO YNPOCTHT MOHCK BUHOBHUUEI (MNH
BHHOBHMIL) B CKJIOHHOCTH K TO# MAKY HHOM ncuxudeckoik 6ones-
HH. ONHOBPEMEHHO H3LICKMBAIOTCA HOBBIE COCO6A! AETAIBHO-
ro usyuenns JHK.

bnaropaps coBeplIeHCTBOBAHHIO TeXHONOrUi cbopa u aHa-
JIN3a reHeTHYecKoi WH(POPMALIMU CKOPO CTAHET BO3MOXHBLIM
wypokoMacuTabHLIH NMOKUCK TPYNN ajuieiei, BAHAIOMMX Ha
CKJIOHHOCTD K PA3BHTHIO OMpPEENeHHbIX ICUXHYECKUX Boe3HEH.
CronmocTb aHanu3a JJHK Bce BpeMs cHUXEeTCH, ¥ B KOHLE
KOHUOB MbI nnepefiieM OT OTHOCUTEIbHO HEBOBILIKX CEMEHHBIX
UCCaeA0BaHHH K cKpUHHHTY obpa3ios JHK, B3saThIX y ThicaY
HEPOACTBEHHBIX APYT APYry MaLHEHTOR. Takue H3bICKaHHUA 1103~
BONAT BbIABHTL PEAEBAHTHBIE WUICAH, NPH 3TOM Y KaXKI0ro na-
UMEeHTa MOTYT GbiTh OOHAPYXEHB AHLIB HEKOTOPHIC M3 HUX.
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Takas npock6a byner BOCIpUHUMATLCH COBEPLICHHO HOD-
MatbHO. 3aKOH, peryaupyounii xpaHeHue dainos JHK u ra-
PaHTHPYIOWKI UX Hepa3rnatiieHue, 6yaer pa3vacHATh Heobxo-
JHUMOCTD pa3peLuaTh JOCTYN K HUM ONPEeRENeHHBIM CTIEUHATUC-
TaM. Y MioTHe nauyeHTs ¢ 3TUM cornacatca. Hanpumep, Te, y
KOro pOACTBEHHHKH CTPANAIOT FICHXHYECKUMM PACCTPOMCTRAMH,
3aXOTAT OUEHUTH PUCK 3a60feBaHUA M MPUHATD HEOBOXOAUMBIE
NpodUAAKTHYECKHE MEPDBL. A MaUMEHTH, XeNalouue MoAyInThL
MeJUKAMEHTO3HOE JIEYEHHE, 3aXOTAT APHHUMATDH NOJXOAAINE
HMEHHO TS HHX Npenaparel.

TeneTnyecxas nudopMauus Gyner oueHb NEHHONU, NOTOMY
4YTO K TOMY BpPEMEHH MOSBKUTCA OFpOMHbI BHIGOp nekapcTB.
Onuu npenapatsl 6yayT npeacransth coboit yayylieHHbIE Ba-
pHaHTbl CETOAHALLHNX JleKapcTs, obianaroimne 6onee M3bupa-
TEABHBIM ACUCTRUEM HA HEHPOTPAHCMHUCCHIO. [lpyrie BOZHUKHYT
6narogapa HOBHIM 3HAHUSAM O (PYHKUMUAX MO3ra. 3ateM nocne-
QYIOT ripenaparsl, pa3paboTaHHbie Ha OCHOBE JaHHbIX O FEHETH-
YECKHX BAapHALIMSIX, NOBLILIAIOUIMX PUCK NICUXHUECKUX 3a6one-
BaHHN.

TeHeTHyeckas WHDOPMALINS O ICUXUYECKHX 3a60neBaHMsAX
HE TONBKO H3MEHUT AHAMHOCTHYECKYIO U TEPAllEBTHYECKYIO NpPak-
THUKY, HO U yrIybuT Haluv nosHaHusa o camux cebe. B nepBoii
MONIOBUHE ABAALATOrO BEKA KyLIETKA MCUX02HANUTHKA NOMOMA
HaM MOHATH, KAKOE CHIBHOE BAUSIHUE Ha HAC OKA3bIBAIOT NOTa-
eHHsie cTpacty. Bo BTopoii nosiosuHe ABaALIaTOrO BEKa NNCHX0-
TPONHbBIE AEKAPCTEA NPOACMORCTPUPOBANH, HACKOIBKO BCE MbI
33BHUCHUM OT MPOCTHIX XHMHUUECKHX COCIHHEHU BPOJIE CEPOTO-
HUHa 1 nodaMyHa. BeisinjieHre annenell OTKpOeT HaM T1a3a Ha
B6yonornyecxoe pasHoobpasue Haiuel nonynsuuu. XoTs HHTEp-
MPETUPOBATh 3HAYEHHE MHOTHX alieneit OyaeT BeCbMa CNOXHO,
HEKOTOPbIC U3 HUX HaBEPHAKA OKaXKYTCS NONEe3HRIMH MHCTDPY-
MEHTaMH JUTR aHATH32 H PEKOHCTPYKUMH KaXIO0H XU3HEHHOMH
HCTOPUH,



Hauncu Itkodd*

o
CKAHUPOBAHUE MO3TA,
MOBUADbHbLIE YCTPOUCTBA
N KOPOTKUE BCTPEYN

B aBToGuorpagpuueckoM odyepke «Moit nyTh X xacuauamy»
dunocodp Maptue BybGep onucan rcTpeuy, nponsouieninyio B
BykosuHe B 1910 rony. OH TONBKO YTO 3aKOHYMJI JEKUHIO H
otauixan B MecTHoM Kade. K HeMy nofoiues YeoBeK Cpearux
JIET, KOTOPOTO OH Ha3LIBAET «MucTep M.»,

OH ckazan: «/{okTop, y MeHs eCTb A04b. — ToMonuan
W 1poaoaxXwi: — OHa BCTPEYAETCs C MOJIOALIM Yeione-
koM. — CHoBa noMonyan. — OH CTYIEHT I0pHAHYECKO-
TO MHCTNTYTA, CAAT K3AMEHBI C OTAMYUEM. — [UTHHHas
nay3a. — JlokTop, oH HagexHuI yesoBek?» bybep yau-
BWICS, HO OTKA3aTh B OTBETE BbUIO HENIOBKO, ¥ OH CKa3al:
«Muctep M., u3 Toro, 4To Bbl COOGLUWIH, AICHO, YTO OH
BECbMa npeycrieBalowuil U crnocobHuit». Ha 3toM Muc-

* Hancu O1kodd — corpyannk meanumickoro ¢gaxynsrera lapsapacko-
10 YHHBEPCHTETA H IICHXHATPUHCCKOTO OTRENEHHA MacCavyyceTcCKod GoJIbHHLN
obuwero npoduns. Bxoaur B WHHUNHATHBHYIO rpyrny <PazyM — Mo3r — f1ose-
nenues. [yGnHKyeT CTaTbM, NOCBALLCHHbIE HCCIENOBAHHAM BOCTIPHITHSA Kpa-
COThI, IMOUHH K YCNOBEYECKMX NTHLL, B «H3iyeps, «KorHuwmoHs, «<Huiopoh» u
APYTHX HAYYHEIX XypHanax. Jlaypeat MHOTOUHCAEHHBIX IPeMUA. ABTOD KHYIM
«BuixuBative npenecTHe LM HAyKa KpacoTsis.
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Tep M. He ycnokouncs. «Ho noxrop, xoporiasi 1n y He-
ro ronoa?» Bybep oTBeTHII: «DTO CKa3aTh CJIOXHEE, HO
B JII06OM cnyuae Ha OAHOM TPyAOaI00MIN NaneKko He ye-
J€Ulb, y HEro ONPEAENACHHO AOMXKHO OMTL HTO-TO B ro-
nope». Muctep M. ioMonuan u cnpocki, xak 6ul nosa-
BOIA MUTOT Pa3roBopy: «[1oKTOp, EMY JIyulLe CTaTh CYAbEH
Wi lopucToM?» Bybep otsetnn: «O6 3T0M 3 HHYEro He
MOTy ¢Ka3aTb. §| He 3Hal0 3TOro MONOIOro YEI0BEKA, U
Aaxe ecnu 6bl 3HAN, 3aTPYAHUIICHA Obl KaBaTh COBETH B
TakoMm aene». Mucrep M. nocmorpen Ha By6epa ¢ rope-
4bl0, K KOTOPOH NPUMELIHBAINCDH Xa10CTh U NOHUMa-
HMe, ¥ TPYCTHO npou3Hec: «JoKTop, Bbl IPOCTO HE XO-
THTE CKa3aTh».

51 BcnoMmHalo 3TY UCTOPHIO, KOTAA JBa pa3a B HENENIO OC-
TaBAAIO MHP UCCAECAOBAHMIA H MOTPYXKAIOCH B OMYT AICUXOTEpa-
nun. flpyeMsl nonHel ApamMaTH3Ma, IOMOPa M Nadoca. Y nauu-
CHTOB CTO/LKO Pa3HbIX BOMPOCOB!

— BpocuTb in MHe XeRy?

— A cekcyanbHbiit MAHBSIK?

— [MoyeMy st Bce BpeMst YYBCTBYIO YCTIOCTR? .

~ MoXeT, MME NTPOCTO NEPECTATh pA3roBapuBaTh ¢ 6PaToOM,
pa3 OH Bce BpeMsi MeHsI o6rxaet?

— MoXHo 14 3apa3uThbes, AOTPATUBAACH 0 KOMNAKT-AMUC-
KOB B MarasuHe? ’

— Kax s Mory ObiTb yBEpEHHBM, 4TO He MPHYNHAIO Bpeq
cBoeMy peOeHKyY?

Hyorna y MeHA BOZHHUKAET Xenanue Opocuthed o6paTHO B
NabopaTopMIo, HO OOLIMHO 51 CMUPSIOCH U HAYKHAIO UCKATb NMYTH
VIS Pa3pelICHHA BONPOCOB.

Cerofiif, B Haualle ABAAUATb NEPBOrO BEKA, Mbl 3HAEM OYEHR
MHOIO O HEPBHBLIX MYTAX TOJIOBHOFO MO3ra, 06 o0paboTke UM
uHbOpMaLMM H O TEHETHYECKOM KoJle uenosexa. M xors nocro-
SIHHO nipyAaraloTcs 6onbume yennmus, yroGbl HalTH BceM 3THM
CBEAECHHUAM NPHMEHEHHUE B MEAWLIMHE, 1610 N0KA HE CIBHHYJIOCH
¢ mécTta. Bpems ropsiuero onitHMHU3IMa HelpoGuonorvu ssenser-
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Cst BpEMEHEM HEYOB/IETBOPEHHOCTH NCUXUATPHH H OCTOPOXHbBIX
HazeXxa KIHHHYECKOW ncuxonorvn. Ecnu ceroansinHue TeH-
JEHIIHHA COXPAHATCH, TO Yepe3 NMATHAECAT JIET OCTAHETCH OYCHb
MAJNO0 MPaKTHKYIOWKUX NNcHXHaTpoB. Celfdac Bce MeHblite CTYASH-
TOB-MEAINKORB XOTAT CMEUHANTU3IUPOBATLCA B OGNACTH NCHXHAT-
pun. Haunnas ¢ 1929 roga nx Huxoraa He 6uu10 Tak Mano. On-
POCHI NIOKA3LIBAIOT, B YeM NpUuKUHa. CTyAeHTbl YyBCTBYIOT, HTO
MCUXMATPHA MEHbLIIE TOMOraeT MailieHTaM, CTABHT MEHblile
MHTEPECHBIX 33434, ARNAETCA MEHEE NPECTHXHOK H XyXe ona-
yMBaeMoOii, yeM Jiobas Apyras MEAULIMHCKAA CNELHATBHOCTbD.,

PazouapoBaHue pachpocTpaHsAeTcs U CPEAM NMAaUUEHTOB.
Bonbiias yacTs monesi, UMEIOLIHX NCHXHATPHYECKHE MPobBaeMBl
(cornacHo «/InarHoCTH4YECKOMY M CTATHCTU4ECKOMY PYKOBOI-
CTBY 110 NCUXKYecKuM BonesHam», Buinyck 4), He obpainaiotes
K BpayaM. OIHU He CBA3BIBAIOT CBOW CUMITTOMBI € TICHXHATpUe-
CKUMHM paccTpoéicTBaMu. Jlpyrue nonaratorcsl Ha NOMOILUB POA-
CTBEHHWKOB U Apy3eit. TpeTbH CUMTAIOT, YTO MOTYT CIIPABHTHCSH
CaMU ¢ MOMOUIbIO MOJUTB, OTAbIXA, YNPAXHEHHH, BA-TAMUHOB,
06e300AMBAIOWMKX NPENAPATOB WIH CIHPTHLIX HANKTKOB. Yer-
BEPTHIE He MMEIOT MeIHLIMHCK O cTpaxoBKH. [1sThle CTECHAIOT-
ca unm 6oaTcs 3aKefiMUTDL cebst AuarHo3oM. Onpochi noxkaani-
BAIOT ¥ TAKYIO NPHYMUHY: NPHMEPHO NOJAOBHHA ONIPOLUEHHBIX HE
JOBEPSAET CTAHAAPTHOMK NCHXHATPUYECKON CTPATErHU ACYCHHA
(nexapcrsa M Tepanug). Y ncuxoTepanesTos HeT HEAOCTAaTKa B
KJIHEHTAX, HO 3HAYMTEJIBHBIA TIPOLEHT H3 HUX — 3TO JIIONU C
«HeOBOCHOBAHHBIM 6€CNOKOMCTBOMY, Y KOTOPBIX HE AHMArHOC-
THPYIOT HUKAKHX TICHXHYECKUX 3a00JeBaH K.

M 31a npobnema Gyaer sce octpee. B KHure «OxpaHa ncH-
XHYECKOTO 300POBLA B MUPE: NPOBAEMbS U TPHOPHUTETHI B PA3BU-
BaloliMxca ctpaHax» (1995 ron) PoGepr lexapne u ero Kojneru
¢ Kadenpsi o6ecTBEHHON MeaRLIMHB TapBapaCKOro YHHBEP-
CHMTETa NPEACKA3BIBAIOT, YTO KOJHYECTBO CTPANatOLUX NCUXH-
YEeCKMMH paccTpoicTRAMM OyIET pacTi MO BCEMY MUDY XOTH Obl
yXe NOTOMY, 4TO YBEIUUUBACTCA MPOAOCIKUTENBHOCTD XHU3HH 1
Bce GousblIe CTAHOBHUTCA MIOACH, NMOABEPKEHHBIX BO3PACTHLIM
3a6osieBaHUAM. YieHble MOAATaoT, Y10 K 2020 roay Aenpeccus
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10 pacCNpOCTpaHEHHOCTH BYIET yCTYNaTh TOABKO HILIEMHYECKOH
Gonesnu cepana. B kauecTse NpUUNH pacipocTpaHeHHs aenpec-
CHY OHH Ha3bIBAIOT COLMAIBHYIO H30JS1LHIO0, UIMEHEHUE COLIN-
aNnbHO# poSiM, CHHXEHHUE YPOBHA XHUPHBIX KWCAOT OMera-3 n3-3a
rno6afbHOro yRACYCHHS AMETaMM, U3MEHEHHS AUArHOCTUYeE-
CKUX KPUTEPHEB U METOIOB OUEHKH, 3 TAKXKE HaBA3YNBYIO PEK-
JlaMy aHTHAENPECCAHTOB Bpojie NPO3aKa.

A He PYTYpPONOF, HO OCMENIOCh CACAATE HEKOTOPbBIE FIPOrHO-
3B1 OTHOCHTEJIBHO TICHXMATPUH B ABAALATDH NepBoM Beke. Cerosi-
HSIllIHEE HEMOBONBLCTBO — 3TO XOPOLlIMit 3HaK, OHO NpUBENET K
nepeMeHaM. 5l HauHy C TEOpKH, a 3AKOHYY NPAKTHKOM’, TOTOMY
YTO A yBEpEHa: U Yepe3 NojiBeka, KOraa H3obperyr ouepenHoii
«T1pO3aK», Moy OyayT HCRBLITHBATSL TOTPEOHOCTD NMOTOBOPHUTD.

KonsepreHuua 3Hasmi

BoT npocToit NporHo3: NPEICTaRICHHUS O TOM, YTO CAVH-
CTBEHHOM NMPUYNHON 3a60/MeBaHMA MOXET ObiTh WK NpUpoaa
WAYW BOCNUTAHKE, OyNyT OTOPOLLCHBI KaK a0Can0THO HeBepHHIE.
ITcnxuatpuueckue NpobaeMbl HE MOTYT ObITb BbI3BaHBI OHHM
FEHOM WJIH OJHUM HelporiepeAaTUHKOM (CEPOTOHUHOM, foda-
MHHOM H T.1.), TaK Xe€ KaK He MOTYT ObIThb CBA3aHbI C AETCKHM
NOTPACEHUEM OT TOTO YXKacHOro pakTa, YyTo y AeBOYEK HET ne-
Huca. UcTouHukoM U npUYHHOK GONBIIMHCTBA PACCTPOMCTB
SIRJISLIOTCH CJIOXHBIE B3aMMOJICHCTRHS MEXILY N'eHaMM H OKpyXa-
IOWMMH YCOBHAMM, TTOAl KOTOPLIMH TTOAPA3YMEBAIOT BCE, YTO
HE CBA3aHO ¢ reHamu. BO3MOXHO, NPepacnonoXeHHOCTb K
6GOJILIMHCTBY NICUXUMATPUUECKUX 3a00/ieBaHHl onpegeasercs
MHOXECTBOM r€HOB, .

MeHee oueBHAHDBIN, HO HEH30eXHbI i BLIBO: ICUXOTEpATIeB-
TH MEPECTAHYT CUMTATh, YTO MO3T — 3TO He MX enapxus. Yepes
NATLAECAT JIET HaYKH O pasyMe ¥ Mo3re oobeannarcs. B aesst-
HAILlaTOM BEKe HEBPONOrHIO K NCHXUATPHIO Pa3Ieiiy, OTAAB
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4OpPraHUYECKUE» H «HEPBHbBIC» PACCTPONCTBA B BEACHHE HEBPO-
JIOTHH, a PasyM H ero «PyHKUHOHAIbHbIE» M «IICHXHYECKHE»
paccTpoiicTBa — B BeeHHe NcHXHAaTpUH. CerofgHA ACHO, YTO BCE
[ICMXHYECKHE NpouecChl O0YCNOBICHB paboToH HEPBHBIX KJIETOK
U npobseMbl pa3yMa W MO3ra SIBAAIOTCA Pa3HbIMU CTOPOHAMHM
OAHOH 3adauH.

TeM NCHXOAHANUTHKAM U TEPANEBTaM, KOTOPHIE OTBEPraloT
HepOHayK#, A COBETYIO B3INVITHYTh Ha YEJIOBEYECKHUI MO3r —
6¢3yC/IOBHO, HEICTETHYHDbIHA 06BEKT NpY paccCMOTPEHUH HEBO-
ODYXEHHbBIM IJ1a30M, HO MOUCTHHE MpeKpacHbii rnpu 6osee ae-
TAJIBHOM HM3yYEHHWH. DTOT NMOAYTOPAKHUIOrPaMMOBbIii OpraH,
COCTOS LM M3 MWUIMAPAOB HEPBHBLIX KIETOK (MX KOAUYECTBO
COOTHOCHMO C KOJIMYECTBOM 3Be3a B Hawel fanakTuke), obpa-
3YIOILIUX COTHH ThICAY CMHATNITHYECKUX COEANHEHUH, ARasgeTCH
caMoit CJIOXHOM CTpyKTypoii Bo BeeneuHoit. J1ns yueHoro Her
3aHATHA UHTEpecHee, YeM HabmoaaTh 3a paboToi Mo3ra, Kak OH
3aNOMMHAET, AYMaeT K XenaeT. Bo3HHKaeT BaxHbIit BONpoc: Kak
3TH ITOTOKH KPOBH  CIGXKHAA CETh CBA3CH CTAHOBATCA HALLIUMU
MbICNSIMH ¥ yyBcTBaMK? IMeHHo 3TOT Bonipoc 6yner 3aHHMaTh
HaIIM yMBl B Dauxaiumue narsaecar aer. Kaxk nucan reHetuk
®pancya XKaxob, «3akaHYHBAIIHHCA BEK 3aHUMANCS HYK/IEH -
HOBHIMH KMC/IOTaMH U Oenkamu. Caenylounit Oyser cocpeno-
TOYEH Ha MaMsITH U XeJaHUAX. CMOXET JIU OH OTBETHTD HA 3TH
BONPOCHI?».

Yro o6uuero y Hayk o Mo3re ¢ icuxorepanueit? Ectb MHeHue
(oc060 oTcTaBaeMoce Heitpobronorom 3prHkom Kataerom), yro
MICUXOTEpanus BIHAET HE TOJbKO HA Pa3yM, HO U Ha MO3T, TIpHU~
yeM GykBanbHO, DdrpekTHBHAS TepanHs paboTaeT TAKMM XE
cnocofboM K1 06ycnonieHa TEMU XKe MeXaHU3MaMH, UTO U AI00blie
Ipyrue hopMbl MFHTEHCMBHOTO 00yueHHA. OHa Bbi3blBaET U3MEHE-
HHA B 3KCIPECCUH TEHOB, TE, B CBOIO OYepeb, YCHIUBAIOT CH~-
HaTITHYECKHE CBA3H U BbI3bIBAIOT CTPYKTYPHbIE U3MEHEHMSA, KO-
TOpbi€ NEPECTPAUBAIOT B3AUMOLEACTBHE HEPBHBIX KJIETOK MO3ra.
MOXHO NpOBECTH aHAIOTHIO € 00yueHHeM npodeccHoHanbHo-
ro my3sikaHTa. Heitposor AsibBapo [Mackyanb-Jleod npearnosio-
XHI, YTO JaxKe PENeTHLUHA B YME BbI3bIBAET H3MEHEHMUS B MO3TY.
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CeroHsa UMeeTCst BO3MOXHOCTb CPaBHUTh 3 HEKTUBHOCTD
TICUXOTEpanuu U npyueMa IeKapCcTBEHHRIX Mpenaparos. TexHo-
JIOTHst BUYaAIM3aUUH NO3BONSIET YBUAETH MO3T 10 M MOCIIE Neye-
Hua. Y Takoe nccnenosaune 6uU10 NPOBEACHO, B KaYeCTBe 00b-
€KTa U3YUCHHS BbICTYNAIM AIOAM, CTPAlalolLiHe HEBPO3OM Ha-
BA3YMBOCTU M Gonbluoi AenpeccHeii. Kak BulgcHMIOCH, 06e
dopmb! Tepaninu BriosiHe 3bPEXTHBHE M BbI3bIBAIOT CXOAHLIE
U3MEHEHHA B MO3re. Pe3yNsTaThl MO3BOAAIOT NPEANOiaraTb, 4To
062 so3efiCTBUA NPUBOAAT K ONMHAKOBBIM MCHXONOTHYECKUM
n3MeHeHUsM. B Gynyiem Mbl CMDXEM TNyTeM NPOCTOTO CKAaHHPO-
BAHWA MO3ra NAaLKCHTa pellaTh, HaCKOAbKO 3¢ deKTHBHO Npo-
BOXUMOC JieUeHUE Y KOTAA €TO CIICAYET NPEKPATHTD.

®dpeita ycTynaer Aopory AapBuHy

Haxonsics non anmsinnem reopud Opeitna, ncuxoTepanesTyl
¢ 1940-x o 1970-x ronos (a HeKOTOpbie H MO cel eHb) OBH
YBEPEHRI, 4TO NCUXHUYECKHE PacCTPOHCTBA yXORAT KOPHAMH B
paHHee AETCTBO, MO3TOMY Tepanua A0MKHA BKIIIOYATS NOAPOO-
HYI0 PEKOHCTPYKUMIO COOBITHI 1aneXOro NpoNLiero, YTo ARJIA-
€TCSl HEBEPOSITHO CJIOXKHOMN 3ajaueil ¢ y4eToM HeHaaeXHOCTH
namatH. «Ewe roa, n yeaxaio B Jlypas, — ckazan dnpy Cunrep
(B vicmonHeluu Byau AneHa) o CBOMX NMSITHANLATH rofax fcH-
xoananu3a B «JHHU Xon», [lcHxoaHANHTHKK ONpaBabiBANH
DJIHTENbHOCTD NIe4ebHOro Kypca COXHOCTbIO NOCTaRNEHHOM
3anayu («Cy3uKuit KaHam 1oXKoM He BeiKomnaetibs» ). Ho nccne-
JOBaHKS HE TIOATBEPXKAAIOT, YTO TPRBMa, NOJYYEHHAsA B paHHEM
NETCTBE, MOXET CTaTh IPHYNHOMN KAKHX-THO0 NCHXUATPUIECKHX
3abonepaHuil. [lake NPpHYHHON NOCTTPABMATHHECKOTO CTpecca
SIRNSTIOTCS COOBITHSA, MPONUCILEALINE BO B3POC/bie rofdsl. XOTq
MUKPOCKOMWYECKKI aHAUTH3 paHHErO ACTCTRA NalyelTa AeRCT-
BUTEJIEHO MOXET APEIOCTABHTE HEKOTOPYIO LIEHHYIO HHdopMa-
UHKIO, COBpEMEHHDIE NaHHbIE MOKA3bIBAIOT, 4TO NaMSTh ABAACTCH
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BecbMa rubkoi. [Ina 60oppbhI ¢ HexenatebHbIMH BOCOMUHA-
HUAMM pa3yM HCoJb3YeT 3a0LIBYHBOCTD, 610KARY, MHOTAA 10X-
HYIO NaMATL — TaKYyIO LieHY Mbl TUIATUM 32 NPOLIECCH NTAMATH,
KOTOPhIC B LICJIOM CJTYXAT HaM HEIUIOXO.

B crarbe «[e BLIKMBET NMcUxoaHanIn3?», Buiue/iieil B
1997 roay, ncuxuatrp Astax CtoyH 3assun: «[lcHxoananu3a u xak
TeopHs H KaK NPaKTHKA SBAReTCH GOPMOit HCKYCCTBA U APUHAN-~
JIEXHT He K HayYHoO#, a K ryMaHHTapHO# cdepe. OH 6anxe k
JMTEpAType, YeM Kk Hayke». [1o mepe Toro kak Opeia nepees-
*KaeT B MCKYCCTBO, unieH JlapeKHHa MPOHUKAKOT B HAYKH O NTOBE-
IEeHUU U B MEAHUMHY. Yepes NATLACCAT NET MEAMLHHY OyayT
OMpeaeNaTh AAPBUHOBCKHE NPHHLMITLL. M03T, Kak 1 10boii apy-
ro#t opraH tena, PopMHPOBANICS NOA RAUSHUEM ECTECTBEHHOTO
0T60pa U pa3BHBAN NICHXHYESCKHUE ITPOLECCHI, CTOCOOCTBYIOINE
BOCTIPOM3BOACTBY ¥ NOMOraioltue BROKUBAHHIO. AKUMEHT B TICU-
xuarpuueckoit npaxkrnke 6yaeT nepeopueHTUPOBAH ¢ 6ONE3HYU
Ha NOJBEPXKEHHOCTb, C CHMITTOMOB — Ha AXANTHBHLIE 3aIMTHBRIE
MEXaHH3MBI H C OrPaHUYCHHOCTH OTAENLHOM UCTOPHEH Gones-
HHU — Ha H3y4YeHUE APYTHX CMEXHEIX OONACTER KU3HK.

PacnpocrpaHeHHOCTh HEKOTOPLIX 3aboneBaHuii 6yaer cooT-
HECEHa ¢ TeHaMH, KOHTPONMPYIOUMIMMH WX, U APYTHMH NPU3Ha-
KaMH (BO3IMOXHO, NOJE3HBIMMK), KOTOPhi€ CBA3aHbI C ATUMM XKe
reHaMH. [pumMepoM MOXeET CITYXHTb MAHUAKAIbHO-ACN PECCHB-
HOE pacCcTPOBCTBO: 3HEPTUA, TROPYECTBO U BAOXHOBEHKE, CBA-
3aHHBIE C JIETKHM MaHHaKanbHMM CHHAPOMOM, MOTYT AaBaTb
NPEHMYIIECTBA HEKOTOPBIM NALMEHTAM WJIM JHOASIM, KOTOpDhIC
UMEIOT 3TH N'eHhl Y HE HMEIOT KITHHUYECKHX CUMOTOMOB. Jlpyrue
3a6oneBaKus 6yayT oGpACHATHCA CO0EM onpeae/ieHHbIX NPoUec-
coB B Mo3re, HanpuMep (pH WHIohpEeHUH) TeX, KOTOPLIC B
HOpPME OTACNAIOT HallM CODCTBEHHEIC ACHCTBHUA OT ACHCTBUH
IpPYryx miofeit, i (NpH ayTH3Me) Tex, KoTophle IOMOTaloT HaM
TIOHAThL HAMEPEHMSA M Y4YBCTBA OKPYXAIOUINX.

HexoTopble CUMNTOMBbI MOTYT YKa3blBaTh HA HECOOTBETCTBHE
OKPYXAIOUIHX YCIOBUI TOMY, YTO ObLIO paHbile, WIH NPOCTO
NpeacTapnATh coboH Upe3MEepHYIO peakuuio 3amuTs. Hanpu-
Mep, TaK HassiBaeMoe 0Dlltee TPEBOXHOE PacCTpOHCTBO, BEPO-
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ATHO, BOSHHUKIIO KaK 3alUTHAsA peaKkLMs rTPOTUB HESBHOM onac-
HOCTH, @ GOOHH — KakK 3alNTa OT ONPEALNICHHbIX onacHocTel,
TaKHX KaK KpOBOTeYECHME, BHICOTA WU YKYC SAOBUTOH 3MEH.
[TocTrpaBMaTHYECKHIi CTPECC TOXE HMEET YTWINTAPHOE 3Have-
Hue. OH BO3HHKAET ISl TOTO, YTOOK! HeJIOBEK MOMHMA ob onac-
HocTH H U3beran ee B OyayuieM. Jlerkas aenpeccust MOXET Bhi-
NOAHATL aXANTUBHYIO PYHKIKIO, cOeperas pecypchl OpraHu3Ma
B TAXEJ0e BpeMs, NIPH3LIBAA K HEMY Ha NMOMOLLGL U NaBas eMy
BpeMA Ha nepeolenKy ueneii. Jlerkasa aenpeccus Takxe GuBaeT
M TIDU3HAKOM FNOXOPHOCTH, KOTZa YEJOBEK HE MOXET MAH HE
XOYeT MPOTHBOCTOATH ABTOPHTETAM.

C 3BOMOUMOHHON TOYKH 3PCHHS NeYaib, CTpax, FHeB, OT-
BpaLLEHUE, CTHIR H BSAHA MOTYT PaCCMATPHBATLCA KaK NPUCITO-
cobaeHueckue U 3allHTHble peakuun. INogobHo xawno nnu
dusnyecxoit 6onu, oHY BHIONHAIOT NONe3HbIE PyHKUMU. On-
HaKO OHU MOFYT GbITh Mary6Hb1, NOTOMY YTO pabOTaIOT 110 NPHH-
UHNY «AETEKTOPa AbIMa» (KaK 3To Ha3Bajl nNcuxMaTp Muuuran-
cxoro yHusepcureta Paunonsgp Hecc): sydiile HanpacHo noa-
HATbL TPEBOTY, YeM NpoMoprats noxap. CeroaHa Mbl XUBEM B
ropasno 6onee GeaonacHOM MHUpe, YeM HalllM APEAKH, — CHH~
3MNnach yrpo3a HHGpexUHOHHLIX 3abonesaHuit, ronoaa, Haname-
HUA XMLIHWKOB ¥ NMPUPOAHLIX KATaKIW3MOB. BeposaTHo, nauu-
€HThI, CTP2AAKXIUHKE CErOJHA OT TPEBOXHLIX PACCTPOHCTB, OKa-
3asuch Gbl B BEINTPHILLIE, CCAH Obl XXUAH B AATEKOM NIPOLLIOM.

DBO/HOLMOHHBIE OOBACHEHNA CTABAT BAXKHBIC BOMPOCH OT-
HOCHMTENILHO TEPaneRTHYECKUX CTpaTervit. Ecin HexoTOphie CHMIT-
TOMB! (HarIpuMep, cTpaxy npn ¢obusx) HMeloT Guonormueckoe
NPONCXOXIEHNE, TO HE SRIAIOTCA JIH OHH HERINEYNMBIMU? 3TO
Hie TaK: 60A3Hb 3ME UAM BHAA KPOBH MOXHO BbIJICUHTDb 3a He-
CKOJIbKO YacOB C 110MOUIbIO IKCNo3uLmoHHo Tepanvn. Ho ecin
HEBPO3 HaBA3YMBOCTH, JIENPECCHS , TPEBOXHOCTb U (GOOHH ABHO
BBLIBOST YCI0BEKA H3 CTPOA U TPEOYIOT JieHeH s, TO Nerkas Tpe-
BOXHOCTb U AETIpecCHs MOIyT ObITh BeCbMa noje3Hsl. OHu Mo-
FYT NOMOUYb YENOBEKY WIMEHUTDb CROIO XH3Hb, MEPECMOTPETD
CBOM WIH YyXHe pelleHHs, NOMUPHTLCS C APY3bAMM WIK pof-
CTBCHHHKaMH, #306exaTh onacHocT. Kak yka3misan Hecc, 610
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651 OMIHOKO# AenaTh O6LIECTBO CAVNIUKOM GEeCCTPaRINLIM HAX
CJIMLLKOM YCTOMYHMBBIM K NEYaiH H NOTEpe.

Mpu Takok cMeHE NPHOPHTETOB U3YYEHHE 300POBbst K Gia-~
ronosyyus Oyaer He MeHee BAKHBIM, YEM H3ydeHHe GosiesHel.
YueHbie M3 caMbIX pasHeix obnacTeii (OT MO3UTHBHOI NCHXO0M10-
CHH JO MOJIEKYASAPHOM reHeTHKH) BynyT U3y4aTs, YTO 3aLlKLIa-
€T AI04eil OT HECHACTHI, YTO MPEAOXPAHAIOT HX OT CTpecca H
KaKMe reHbl, OKPYXAIoHIHe YCTIOBUS KK TEMIIEPAMEHT clocob-
CTBYIOT 3210p0B10. Chbepa «[ICHXHYECKOTO JI0POBLA» HEPECTAHET
OBITH OIIMGOYHBIM TEPMHHOM, TaK KaK OyaeT BKIII04aTh HE TOJIb-
KO nayuyeHmne Gonesnes,

OT KO#KH K MOOGHABHBIM YCTPORCTBAM

TpannuuoHHasA NCHXOAWHAMHYECKAs Tepan1sd OCHOBbIBA-
Jlach Ha B32aUMOOTHOLIEHHAX Bpaya U nauueHTa. Ppeita B3piBan
K BOODpaXeHHIO: THAJIOr ¢ MCHXOAHANMTHKOM 3aTparusajn Bce
acnexThl XW3HH nauuneHTa. Kax mucan Jlnrron Ctpauy B npe-
JAMCROBUH K « Bbliaroumcs BUKTOpHaHLiaM», Guorpadus — «Ha-
HboNee nenuKaTHas M YeNoBeYyHas 061acTh HCKyccTsa». [pak-
THKA nNcUXxoaHanu3a Guita o6peucHa. KpuTukyemas 3a «Heonpe-

_AeSIEHHbIE MPUEMBI LUTS pEHEHHS HEOTpeAeJEHHbIX IpobiaeM ¢
HeonpeaeNeHHbIM pe3ynbTaToM», OHa HUKOTIA HE NIpeiHa3Ha-
Yanace 4% 601 bIUMHCTBA HAUHEHTOB C TSXEIbIMH ICHXUATPH-
YECKUMU CUMITTOMAaMH.

Kakoso xe Oyayuiee ncuxorepanuu v o YeM Bpadu GyayT
6ecenoBath ¢ nauneHtTaMn? flcuxorepanus 6yaet doxycupo-
BaTHCA Ha KOHKPETHBIX npobiemax, 6eceibi OynyT KOPOTKUMA
¥ NPUBA3AHHBIMK K HACTOSLIEMY BpeMeHH. Jleuenue 6yaer onu-
paThCs Ha METOAMKH, N0Ka3aBLINE CBOIO 3dxpeKTRBHOCTD. [1cH-
XOoTepanesThl OYAYT Nonb30BaThCA CNEUHATbLHLIMH PYKOBOR-
cramy. [1poBONHTL TaKy10 TEpanmio 6yAET NCHXOMOT (MMeoLLUH
TIPABO BBLINUCHIBATHL PELETITh) WY COUMATbHBIH PabOTHUK, PEXe
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ncuxHaTp. Teruioe oTHOWEHHE ¥ COYYBCTBHE TEPANEBTa He T10-
TepAIOT CBOE 3HAYCHHUE, HO Tepaliug OyleT MeHble CBA3AHA C
B3aUMOOTHOLWICHHAMU H Gonswe ¢ 06MeHOM wHBOpMaLHeH.
OpraHusauus ncuxorepanuu Oyaet 6osee ru6koi, THYHLIE
BCTpPeUH Bpaya M NallMeHTa CTaHyT HeobGa3aTenbHbl. [lchxosor
ynanurca 8 UHTepHeT. Yepes «[1anM nwiom, HanpuMep, MOXHO
OyaeT NOAYYHTH UHCTPYKUHH, YTO JeNaTh BO BpeMsA NPHUCTYNa
nanuku. Meuxorepanus nepecraHer 6bTh TONBKO clioBaMu. B
OXHMIAHMH JuTeNbHBIX NodeToB B KocMoc HACA npoduHan-
cHpyeT pa3paboTKy MOSMTBHLIX YCTPOICTB, CHTHAM3MPYIOLIHMX
0 AeNPECCUH, TPSBOXHOCTH WM yetanocTi. KocmonasT Banepuit
PioMuH 3ameTun: «<Ecnu nocaanth ABYX MyX4uH B KabuHy u
OCTaBUTh WX BMECTE Ha B2 MeCALa, TO BCE YCAOBUS LIS YOUM-
cTB2a OyayT Hanuuo», Cpenctsa paHHeil AMATHOCTHKY NO3BOART
y3HaTb, KOF[1a aCTPOHABTY HeOOXOAUMO fpeKkpaTtuTh paboty U
OpUHATH NekapcTia («[locnywaiite CBOIO 3aNUCh KOTHHTHBHO-
noBeAeHYECKOi Tepanuns, UNu «[TpUMUTe aHTHAETIPECCAHT»,
niun «Cnenaiite nepepsiB M OTAOXHMTE TPH 4aca»). 3eMHKE na-
UMEHTBI, Xe/IaloWIHe MPEeKPaTHTb AeYeHue, HO OTCIeXHBaTh CBoe
COCTOIHUE Ha NpeaMeET TPEBOXHbIX NPH3HAKOB, TAKXe CMOTYT
NM0Jb30BaTHLCS TAKUMM YCTPOICTBAMU.

Komnbloteps Gyayiiero CMOryT pacfio3HaBaTh HaLy SMO-
uuu. MobHNBHbIE YCTPOICTBa, NPUKPENUIEHHLIE K OJCXKAE, VK-
pauieHUsIM WK OYKaM, OYAyT IPOBEPATH HALUH TAPaAMETPbI (KO-
RUYECTBO MOpPraHUif r1a3a uau u3rnb 6posei o cpasHeHUIo ©
«HOPMOIi»), 2 NMNIAHTHPOBaHHbBIE YCTPOiicTBA BYAYT KOHTpO-
AUPOBATH PaboTy BHYTpeHHUX opratos. Po3 INnkapa n3 nabopa-
TOPUM KOMMYHMKaUMH MaccauycceTcCKoro TEXHON0rM4eckoro
HHCTHTYTA B UHTEPBHIO, ONYOAHKOBAHHOM B «ATAAHTUK MaHCAY»
B 1998 rogy, npeanoaoxuna, 4To MOGUILHLIE YCTPOICTRA, pea-
THPYIOLLIME HA IMOUMHK, BYAYT «BMUTHIBATG Ball peaNbHbIH U
Metadoprueckuit zanax... Kaxk n HHXHee Oesibe, OHH, BEPOATHO,
OyayT TMYHBIMU BEIHAMH U CTAHYT MOUCTHHE NIEPCOHANBHBIMH
KoMIibloTepaMu». Jlymalo, OHYM Bce-TakH ByayT B Gosbineii cte-
neHy MOOHNBHBIMY TEPANEBTAMMU, HEM NOAIITAHHUKAMU.
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Ho 3auem nmiofsM 6yneT HyXHa Tepanus, eciy OHW CMOryT
BBINTUTb KOKTe#/1b U3 BLCOKO3dPeKTUBHBIX nekapcTs? Ecaun
NEKapCTBEHHLIE NPEriapaThi CMOTYT O6/IEr4aTh TAXEbIE COCTO-
ARKA, TO GOMBUIUHCTBO monei 6yayT BulGHpaTh UX. PedyastaTol
MHOFOMHUCNEHHBIX HCCIEHOBAHMI FIO3BONSIOT NPERNONAraTh:
XOTA ONHUM NOMOTAIoT JieKapcTRa, 3 APyruM — Tepanus, ag-
dexTuBHEee Becero UX koMbuHalua. JlexapcTaa 0061€MAI0T CHMIT-
TOMEI, 2 Tepanus NOMOTaET NIOJAM PELIHTD MPo61eMbi B HAWTH
Buixol. KpoMe Toro, GonkHbIE ¢ Gonkineit BeposTHOCTHIO ByayT
YIPUHHMMATH JICKAapPCTBa, ECJIH OQHOBPEMEHHO 6yNyT NPOXOAUTH
Kypc ficuxorepanuin. [Lns MHOTHX NCHXoTepanus 6yaeT Ay4iDvM
BLIGOpOM, 60 OKa3biBacT HA MO3r TAKOE XE BIIMAHUE, YTO U
J1IeKapceTBa, HO OOXOANTCH TOPa3No AcCRIE, HE UMeECT NOGOUHBIX
3dxpexTOB U NOMOraeT NOYTH CToNb Xe 6bicTpo. Y ele. Jiexapc-

- TRA ACHCTBYIOT TONBLKO NOKa UX NPUHHMAIOT, 38T0 NCUXOTEPaNUs
. obeutaer 6onee AnUTEALHBH 3PdeKT, 6aaronaps TOMy, 4to oby-
YaeT NalHeHTa, KaK NEPXATLCA,

Tcuxorepanus GyRywero B YEM-TO NPHONHIUTCA K TPAIH-
IHOHHOI Tepanni. HekoTopbiM nauneHTaM He NOAOHAET KOpOT-
KMii Kypc, UCKJTIONAIOLHI IHYHBIH KOHTAKT C BpayoM. BoaMox-
HO, 3TO KOCHETCA TeX Joack, koropbiM Tpebyerca nocroaHHoe
neyenne. Taknum nauueHTaM Gyaer HeoHXOANMa HENOCPEACTBEH-
_Hag NOMOMUIL TEPaNensTa, Npeanastaralontas couyscTsume, BHuMa-
HHe, BlyMUHBYIO Occeay, 0cBOOOXAEHHE OT ONNHOMECTBA, CAH~
HeHHe. B MUpe KOPOTKUX BCTpeY, NOCTOSHHONH CMEHBI MECTO-
XHTENLCTBA, CKAHUPOBAHHI M CTHMYyNA1MH Mo3ra Bee ewie Oyayr
TIPOBOAMTRCS Gecelbl, HIMCHAIOIHE HALLIC MHPOBOCTIPUSTHE.
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qm Bbi3bIBaeT 6onesHn? CoBpeMEHNbIE TEXHONOMHH HACTONb-
KO CJIOXHbI ¥ 06€1IaHNS CNEUMANTUCTOB TaK ONITUMHMCTHYHBL, YTO
HEHCKYUICHHbii1 YATATEN b MOXET PELINTh, YTO NPHYNHBH Gose3-
Hel xopoto noHATHb. Ho 3T0 He rak. MeauLIMHa Bee eitie cTa~
PAaeTCs BLIACHUTSL NPUYUHB MHOTOYHMCHEHHBIX H3MATbIBAIOIIIAX
3aboneBaHMii: HHAPKTOR, UHCYALTOR, 6ONE3HH AbLreitMepa,
WH30PPEHUM, 3T0KAUYECTBEHHBIX HOBOOOpa3oBaHUH U AMabera.
KavectBo Haieil XH3Hn B OnMxaiimye narnnecat ner dyaer
3aBMCETb OT TOro, HACKONLKO HPpPeKTHBHO Mbl CMOXEM GOPOTL-
¢sl C XpPOHHYECKHUMMH DOJIE3HAMM.

[MoaobHo npyrum GuonorudeckuM gpeHoMeHaM, NpUYMHa
MOXET paCCMATPHUBATLCA B MEXaHHCTUYECKOM cMbicie («Kakue
areHTh! BHI3WMBAIOT 3a601eBaHre?») WK B 3BoMOLBOHHOM («Ka-
KOBbI MEXaHK3MbI 0TGOPA, NPHBENLINE K HOABICHHIO 3a00JIeBa-
Hua?»). B nepsom caydyae npuantb 6onee unu MeHee onpee-
JIEHBI SINILb ANS [IOA0BWHEL 6oNe3Heil, NEpeUUciCHHBIX B COBpe-
MEHHBIX MEAUIMHCKUX yueBHHKAX. MexaHHCTHYECKHE NPHUYUHBI
MOXHO Pa3Ac/IuTb Ha TPH KATETOPYH: reHETHYECKHE, NTapa3uTH-

* Mon V. 3sanna — npodeccop buonoruu koanerxka AMrepcra. Oaun u3
3ayuHaTeNcH 2BOMOUHOHNON MeanuuHb. Hapany ¢ yTenuem sekumit B cTylieH-
4€CKOM ropoake nNpoOBOAUT CEMMHADK U CHMITOIHYMN TI0 BCCMY MHDY. ABTOP
KHHT «3BOOUNA HHPCKUHORNLIX Boste3HEl» (KOTOPYIO CHUTAIOT NTEPEJIOMHBIM

MOMCHTOM 8 PA3IBUTHH ITOMH 061CTH HAYKH) U «BpeMs 4yMbl: KAK XHTPHIC HH-
chexumMn BRI3LIBAIOT paK. 60e3HH CEPALA ¥ APYTHE CMEPTEILHBIC HEaYTHY.
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yeckue (BKUTioHas MHEGEKUHOHHBIE) H HEMapa3suTHYecKHe, HO
cBA3aHHEIE C BIMAHUEM OKpYXaIOILCH cpefbl (TakHe, KaK paau-
alMs KM U30LITOK WK HEZOCTATOK HEKOTOPHX XHMMMYECKHX
BELLECTB).

BoNbUKMHCTBO CNENHATHCTOBR B 06/1aCT MEANLIMHCKHX HayK
NMPUIAEPKUBAIOTCS «BA0YHOTO NPUHIIMMIA» B MOAXOAAX K H3yye-
HHIO NMPUYUH 3a60eBaHnit. OHY CTapaloTCs NOHATL Pa3BHTHE
60ne3H Ha YPOBHE KJIETOK M Ha GNOXMMHUYECKOM YPOBHE, Ra-
BesiCh TaKuM 06pa3oM HaliTH pelleHHe. 3To npuBieKaTeAsHasd
Hftesl, HO IO CHX MOP OHa He NpuHecia 60JbILOro ycnexa — Ta-

. KOro, KOTOpbi# noasouini 6b1 HaliTH YOeANTeNLHOE PEUIEHHE, 3
" He «natarth ALIPkI», KaK 310 Aeraercs ceroaHa. To, 4ro Jislouc

- ToMac TPUALIATD AET HA3aj 3a8BWI B ouepKe «TexHOMOrMs Me-

~ AWLMHbBI», BEPHO U cefivac: «bonbiinas yacTh MEANULIMHCKOM Npak-
: THKM, OT TPAHCTIIAHTALWH OPTaHOB ¥ ONEPaLMil NO IYHTHPO-
. BAHMIO 10 JIEYEHHA AN0KAYECTBEHHBIX HOBOOOpasopaHUil, ABRA-
© @TCAl «IUTOMAaHbEM ABIP», WIH NMOMIEPXUBAIOLLEH TepanneHs.

CrieuHanucTh OTBEYAIOT, YTO COBPEMEHHDIE 3a60NIeBaHKA CTAN0
CNOXHEE IeYNTh, NOITOMY «1aTaHHE NKIP» — BO3MOXHO, Jiyy-
uree, Ha YTO MOXHO PACCYUTHIBaTh. OJTHAKO HCTOPHS C 3TUM He
cornacHa. Bece BpeMsi HaxoaaT HoBkle 2 deKTHBHbBIE CAOCOODL
nedeHWA 3a60JeBaHUM, KOTOPbIE HEAABHO CUMTANMCH HEM3IE-
YUMBIMH. OBLIYHO TaKHe peldeH st npuXxoast 6iaroaaps usyye-

_ HMIo npuurH uHdeKunonubix 6oneaver. Hanpumep, 3a ara

. MPOULIRIX JIECATUAETHA BNaroaapsa CKPUHUHIY KDOBH H3 BUDYChI

renatuta B 1 C ¥ lunpoKoMy NpUMEHEHMIO BaKLIMHbI [TPOTHB

. renaruta B 66110 npejoTBpallieHO OTPOMHOE KOJTHUYECTBO 3a60-

JeBaHuii neuyeHy. KpoMe Toro, A3Bbl XeNyAKa M ABEHAALATH-
NIEPCTHOM KHILIKH, a TAKXKE W0KAUYECTBEHHbIE HOBOOOPA30BaHUA
XeJyJIKa CErOAHs JieyaT ¢ NOMOIIbIO aHTMOGHOTHKOB.

Ho naxe cpean nHdekUUOHHBIX 60ae3HEH Goabwas 4acTh

OCHOBHBIX YCTIEXOB I0CTHIHyTa 611aroaapst J€AYKTHBHbIM LUaraM,
. @ He «GNOYHOMY» HHIAYKTMBHOMY MeToay. Koraa Gosee aByx
. COTeH JieT Ha3aa Daeapa JkeHHep BBel BAXUHMHAUHIO, OH TOHNA-

PO LS

.. TAS1 HE UMEJI, YTO TAKOE BHPYCHI. Tonseka CRYCTs oCHOBaTe/IN
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coBpeMeHHOI anuaemuonorust [xon CHoy u Mruau 3emmens-
Bajic, B I1a3a He BUAEBUIME GaKTepuii, mokasanm, Kak nepejaa-
toTcst UHGEKLIHOHHbIE 3360/16BAHHA H KAK MOXHO NPeJOTBPaTUTL
nX pacnpoctpaHeHue. Jxozed Jincrep, NpoaeMOHCTPUPOBaB-
twinit 3HEeKTHBHOCTL CTEPHAHIAUUM XUPYPTUUSCKHX HHCTDPY-
MEHTOB, TOXE HHKoraa He Bugen baxrepuii. [ayns 3panx u
AnekcaHap PreMuHr NpaKTUYeCKH HUYEro He 3HAIH O Mexa-
HA3MaX XMMUUECKOTO HHIMBKHpoBaHus GaKTeprHalbHOro pocTa,
Koraa chopMyaupoBaityu KOHUENLHWIO TEPANHK RHTHOHOTHKAMH
U BBENH €€ B NPaKTHKY. Bce 3TH npHMephl NOKa3biBalOT, KaK
BAXHO HE OrPaHUYMBATHCH ONOYHBIM [OAXOA0M, Ha KOTOPBIA
OIMUPAIOTCA CErOLHSWHHE MEAHLMHCKHE HCCIEIOBaHMA, a UC-
MONL30BaTh ¥ APYrHe METOAbE, CNOCOBHKIe NpHBecTH K 3¢ dek~
TUBHOMY pelicHWIO. QOIMH U3 TAKUX ITOEXOA08 — OLIEHKA MPUYHH
3abosieBaHMA C IBOJIOLUMORHOM TOUKM 3peHUA.

OBONIOUMOHHLIE 0GBACHEHHA OCHOBBIBAIOTCA Ha FeHETHYe-
cxux apnymnHax. CiaenaopatenbHO, MOXHO NPEANoNaraTh, YTo
3BO/ITOLIMOHHAA MEANUMHA OO BACHAET 601€3HH YEJIOBEKA B KOH -
TEKCTE YeJI0OBEUECKOro reHOMa. DBOMIOLHOHHAA MEAXLLMHA Aeit-
CTBHTENbHO NpeAiaraeT Takue 06bsicHeHUa. HanpuMep, XxpoHu-
yeckHe 60NE3HN MOXHO 0OBACHUTHL TEOpHEH CTapeHHUA: opra-
HH3M pa3pyllaeTca, NIOTOMY YTO B Pe3y/ibTaTe eCTECTBEHHOTO
ot60pa GOPMHUPYIOTCS MPU3HAKH, MTONE3HLIE B MONOIOM BO3pac-
Te, HO MPEABABASAIOWNE CHET B CTAPYECKUE rObl, KOTAA NaBNCHHE
€CTECTBEHHOr0 0TOOpa MeHee BHpaXeHO. ApyrumM oGbacHeEHEM
XpoHuyecknx 3abonesannii MOXeT G5Tb HECOOTBETCTBHE COB-
PEMEHHBIX YCJIOBHI TeM, KOTOpble 6b11M paHblle, Koraa ¢op-
MHPOBAIHUCH FeHbl yenoseka. Jpyrad ansTepHaTHBa — HHbEK-
LHOHHbBIE TIPHYHNDL, XPOHHYECKHE BONE3HH MOTYT ObITh Ciel-
CTBUEM Pa3PYWIHTENBHOLO SeCTBUS HHDEKUMOHHBIX ar¢HTOB,
KOTOpBi€ IOTHXOHBKY Pa3pyiuaioT TKAHH, NMPHRBOIA B KOHLIE KOH~
LIOB X TAKUM CEPbE3HBIM NOCTECACTBUAM, KaK HHObAPKT, pak Han
6one3ns AnbureiiMepa. MocnenHsas BOIMOXHOCTh He NPOTHBO-
PEYHT TOMY, YTO SBONOLIMOHHOE OBBACHEHUE RONKHO OMPaHK-
YNBATBCA TEHAMM, IPOCTO HaAM CJCAYET YYUTHLIBATL HE TOJNBKO
TEHOM YENOBEKA, HO M TEHOM Napa3nuToB.
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Mbt ¢ Moum konneroit Iperopn KolupaHoM noguepkUBaiy, -
YTO NPH PACCMOTPEHUU NMPUUMUH PaCIPOCTPAHEHHBIX XPOHHYE-
CKHX 3a60J1e8aHMI B KOHTEKCTE 3BOMOUUH HEOOXOAUMO YIHThI-
Bats MH(exuun. Ecnu npuyunHoi 6oneswn aangerca nedekrHas
anenib, TO YacTOTa MyTallui JOMXKHA ObITh XOBONBHO HH3KOMH,
yT1O6BI MOAAEPXKHUBATL HabmioNaeMyi0 YacToTy 3a6oneBanuit. Boi-
XHBaeMOCTb 6OIbHBIX H BCTPeYaeMOCThb 3a60neBaHHH He yKia-
JAbIBAETCH B «CTAPYECKYI0» FUNOTE3Y, U XOT] HOBbiE (haKTOPHI
OKpYXalollieit Cpeibl B NPHHUKTIE MOTYT MI'PaTh CBOIO ponb (Ha-
NPUMED, pax JErKyx OT KypeHus), npeaiaracMole HeHHMEKLH-
OHHBle hakTOpbl OKpYXalolleH cpeabl caMu no cebe HerocTa-
TOUHSI JUist 0OBACHEH U HabM0AaeMbIX BCTIbILLEK 3a6oaeBanuil.
O6bacHeH e SNMHASMHRONOrHYECKUX BCTTbiieK 6YAeT BhTTISAETh
Gonee yGenuTenbHbIM, €CnK K GaKTOpaM OKpyXatoLleH cpelbl
A05aBuTh HHDEKLUNOHHBIE moseTpHA. Heobxoanmo Takxke yuu-
ThIBATh IBOJIOLHOHHLIE NPUHUMIIBI, TaK KaK I¢HETHYECKHIA
KOH(IMKT MHTEPECOB MEXAY NATOMEHOM W XO3AWHOM MOXET
BeCbMa J10J1IF0 NOAREPXHBATL PacnpocTpaHeHHe 3a60eBalns.
B KpaTKOCpOYHOi NEPCNIEKTHBE NEHETHYECKad TTOABEPXEHHOCTD
onpejeieHHOMY Bo30yRUTeMI0 OyaeT cnocobCTBOBATh BHITECHE~
HH10 0cO0U (M AedEXTHOMO reHa) NOA BAUAHHEM ECTECTBEHHOTO
orbopa. Ho B 1onrocpoyHoit nepcrneKTHBE reHeTHYeCKas Nnoa-
BEPXXEHHOCTb MHPEKLIMOHHBIM 3a601eBaHusaM GyaeT NOCTORHHO
" MEHSITBCS B XOJ€ KOIBOJIIOLIKH MATONCHA K X03siHHa. EctecTBeH-
HLII 0TOOP cMOCOOGCTBYET BRXKHBAHHIO NONYASLMH, UMEIOLEH
cpeiacTsa 60pbOB! ¢ MaTOreHOM, TakHe CpelCTBa, B CBOIO OUYEpelb,
CTUMYJIMPYIOT Pa3BATHE OTBETHBIX TPU3HAKOB Y MONY/siLHiL BO3-
Synutenci, ¥ T.A.

[pruyrHBl XpoHHUeCcKHX 3abonealnii 6yayT HaiaeHH OT-
HOCHTEABLHO GHICTPO — HE IOTOMY, YTO CTIELIMAINCTH Pa3HLIX
MEAMLMHCKAX JUCLHTUIHH HRYHYT OXOTHO NMPHUMEHATD 3BOIO-
UHOHHLIE TIOAXOAH B CBOEi 06/1aCTH, 3 B CBA3H C TEM, YTO OHHU
celiyac 06CyXAAIOT H YRACYSHHO U3Yy4atOoT HHGEKLIMOHKRbIE NIPH-
YHHE! XPOHHUYECKHX BonesHell. YYHTHBAA HCNOAb30BAHHE 2BO-
JIOUMOHHBIX NOAXOAO0B, IIHPOKHME MEAHLMHCKHNE HCCNETOBaH HSt
K HakoflIeKHble JaHHbIE, A AYMAJO, 4TO PACAPOCTPRHEHHLIE U
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caMbie pa3pylIHTEALHbIE XPOHUYECKHe 3aboieBaHnA — aTepo-
cKnepo3, anaber, GonesHb AsburefiMepa, 60AbIIMHCTBO A10Ka-
qJecTBeHHBIX HOBooGpa3oBaHKi M RpobiieM ¢ becnnoguneM — ve-
pe3 nAThaecAT neT 6yayT npusHadbl UHGDEKLHOHHBIMU 110 CROEH
npupoae. (3ToT NPorHo3 A0BOALHO GECNOUBEHHBI, HO K TOMY
BPEMEHU A BPs1 U GyAy ROCTYTNEH A KPUTHKH.)

Eciv 3BOAIOLMOHHBIN IMOAXOA OKAXKETCA 3AEKBATHBIM, TO B
cnefyiollne aecaTuneTHa SyayT obHapyxeHs! Boabyaurenu 6o-
Jle3He#, KOTopbie NepeYucieHsl B Tabnuue.

He cneayer cunrars, yto onpeaeieHne HHGEKUMOHHOIM NpN-
YMHBI B OCHOBHOM 3aBUCHT OT HMeIoWWXcs (hakToB. MemneHHbI A
Habop naHHbBIX AEHCTBUTENBHO NOMOIAET, 0 TEX MTOP MOKA HAET
[pOBEPKa COOTBETCTRYIOUIMX THNoTe3. BeposaTHO, Mbt HUKOrAA
He MOAYYHUM TPeByeMbiX CBUAETENLCTR, TOTOMY YTO aGCONIOTHOE
N0Ka3aTeNbcTBO WHPEKUHOHHON TIpUPOABI MOXET OKa3aTbCst
HEJOCTYHBIM 1A 60JbILHHCTBA OCTABILMXCA XPOHHUECKUX 6O-
Ne3Hel, BbidbiBaeMbIX HHpeKuuaMu. Hanpumep, B TeueHUe no-
cheaneit 4eTBEPTH NPOLLIOTo BeKa MEAHUMHCKOE cooblecTro
APH3HANO, YTO NPHYUHOK capkoMbl Kanoum sangercAa supyc
reprnieca 8, a nipuunnoit T-kKneTouHoro nelkosa B3pocaniX — BU-
pyc HTLV-1. Ho takue Xe KoppeasiuioHHbIE CBHAETEABCTBA HE
6bUTH Obl MPUHATHL AN aTEPOCKAEPO3a, NOTOMY YTO MHOTHE
JECATUACTHS UCCACIOBAHUN 1 pasNUYHbIE MHEHHUR 00 3TOM 3a-
601eBaHKM NIPUBEIH K MOSBAEHUIO Y MHOTHX NIUYHO# 3auKTe-
PECOBAHHOCTH, YTO TOPMOIUT MPHHATHE NIOGBIX HOBBIX Haek. U
4T0OB! OCBOGONMTHCA OT ITOrO TOPMO3a, NOHANOOHTCA BpEeMSL.
3aech oyeHb IPUMEHUMEI NpUHUKNK Yapnia Japsuna, Makca
IMnanka u Tomaca KyHa: 4To6b H3MEHHUTD NONIOXEHHE BETLEH,
3HAYHTE/IbHAA YacTh CTApOH rBapAMM NOJIXHA YHUTH Ha TICHCHIO
WAH MCYE3HYTHb ¥ HAa CUEHY JONXKHBI BLIHTH MOOABIE ClieLUa-
JIMCTRI, IMIECHHBIE cTaphlx AorM. Yephbiil iomop: Bo36yanTteny,
NPHYACTHLIC K Pa3BHTUIO 3TOIN0 3a060/1eBaHHA, CBEPTHYT TEX, KTO
OTPULIAET UX CYLLIECTBOBAHUE,

Moii nporHo3 onupaercs Ha UCTOPHUUYECKHIA OMBIT, COTIACHO
KOTOPOMY MEXAY NePBbIM NosBIeHUEM YOeNNTeNILHRIX ZAHHBIX
U NPUHATHEM aKTa HayHOi 0611ECTBEHHOCTLIO NPOXOAUT OAHO
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¥ TO X€ BpeMs. 51 yuesn U AMCTaHUHIO, OTACTSIORYIO MHDEKLIH-
OHHYIO MPUMHHY OT TOTO, YTO CYMTAIOT NPUYHHOI ceifyac. [y-
Malo, YTO HHPEKUMOHHAA MPUYHHA HEKOTOPHX (opM 310Ka-
YeCTBEHHbBIX HOBOOGPa3oBaHW rosiosbl K €U OyAeT YCTaROB-~
neHa 6bicTpee, YyeM WHGEKUMOHHAA NTPHYHHA aTepoCKICpo3a,
HECMOTPS Ha TO, YTO AaHHLIX B NEPBOM CJiyyae MeHblle. B oc-
HOBHOM 3T0 CBS3aHO € NPELEACHTOM: BO3MOXHbiii NaToreH (rna-
MWUIOMaBHMPYC Y€JIOBEKA) yXe Obil npH3BaH NpUYKHOI pa3Bu-
THA paka weiky MaTku. KpoMe Ttoro, riouck nNpuYrnH TaKHX
3N10Ka4eCTBEHHbIX HOBOODBPazoBaHKi, KaK T-KneToUHbIi Neliko3
B3pOCIbIX ¥ capkoMa Kanoiuu, He 06peMeHeH CTONb CHABHBIMH
JIMYHBIMU HHTepecaMu. Tak xe, ecau Chlamydia pneumoniae
NPU3HAIOT NPHYUHOIH PACAPOCTPARHEHHMIX XPOHHUYECKHX 3260~
NieBaHU# (aTepocKacpo3a, HHCYJbTa, 60J1€3HH AnbLUreiMepa u
MHOXECTBECHHOIO CKJICP033a), TO €€ YYACTHE B Pa3BUTHH APYrUX
3a6oeBanMil OyaeT NPUIHAHO C lerkocTblo. ONHAKO B TAKOM
cnydae o6 MM OyaeT He TN TKAHH, a FTeHeTHYECKan nipeapac-
NOMIOXERHOCTL — aJlieNb MCHWIOH-4, KOTOPY!IO CBA3LIBAIOT C
noBLilUeHUEM yg3BUMocCTs uia C. pneumoniae.

Moxoxe, BO3MOXHOCTL HHPEKUMORHOTO NMPOUCXOXACHWUS
3NOKAYECTBEHHBIX HOBOODpa3oBaHMii BLI3BIBAET OCOOEHHO aK-~
THBHBIE BO3paXeHHs. 3To A0BOJILHO CTPaHHO. B pe3yabraTte
MEAMIIMHCKMX UCCTENOBaHUH yXXe YCTAHORNEHO, YTO MPHMEPHO
NATHAAUATL — ABAALIATH NPOUEHTOB BCEX VIOKAYECTBEHHBIX HO-
BoOOpazoBaHHiK YEAOBEKa HMEIOT HHPEKUHOHHYIO NPUPONY
(RBamuaTh NATH NET HA3AJ CYRTANOCH, YTO MX BCEIO OAMH Npo-
HEHT), 2 NOJHOCTHIO HCKNIOUUTL HH(DEKIIMOHHOE MPOHCXOXAC-
HViE yHAETC JIKLL B MATH CyYaax u3 cra. Boitta mexay cro-
POHHHKAMH M NPOTHBHUKAMH rnnotTednt 06 nHdeKUHOnHO#
NpHYHHE paKa Benetca npuMepHo ¢ 1910 rona, xoraa IeTon
Poy3 nokasan, 4To BHpPYCbl MOTYT BHi3BBaTh INIOKAYECTBEHHbIE
HOBOOOPa30BaHNS Yy UNIUIAT. B xoHue 1970-x, koraa 6uun noa-
TBEPXIEH BKITAN B pa3BUTHE 310K2YECTBEHHBX HOBOOOPA30Ba-
HHH OHKOTEHOB M HEWHEKUMOHHBIX KaHLIEPOreHOB, Hanbonee
SIPOCTHLIC NPOTHBHUKH TEOPHH 00 HAdeKuMOHHOH nprinHe
paKa npa3IHoBanu nobGeay, Tak Kak NosgBUAOCH Xopoiliee obbsic-
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HeHue NpUpoabl 3THX 3a6onesatuii. B nocneayouine rogst OHH
NPOACJIXANM 3aABIATH O Mobeae, XoTs NOHEMHOry Hayaiu CAR-
BaTbh no3utMH. UX oruueckoit oln6xoi 6510 To, YTo NOKa3a-
TeAbCTBO MPUYACTHOCTH ONHOMO MEXaHH3Ma OHY BHUIABAAK 33
0KA3aTeNnbCTBO HEMPHYACTHOCTH Apyrux. Ha camMoM aene sce
TPH NPHUMHBI pA3BUTHS 3a00/IeBRHHUIT HACTO ACHCTBYIOT COBME-
CTHO.

Kak ¢ B ciiy4asx ¢ aTepocK/iepo30M M 310KaYeCTBEHHBIMU
onyxoasMi, BHOEKUUOHHAS NPUPOAA HEKOTOPLIX NCHXHUECKUX
3abonesanuii (Bpose win3odpeHUH) Bpaa v Oyner ycTaHoBACHA
B CKOPOM BpPEeMEHH H3-32 IMUHBIX COOOpaXEeH Uil CNELMANUCTOB.
Kpome Toro, sgeck Hrpaet poib U cneuMbprKa NCUXHYECKUX
BoJsIe3HeH, 3aTeMHAIOMAA HX HHDEKLIMOHHYI0 npupony. Kax y3-
HATH, YTO Y MBIV [TOABWINCSH rA/UTIOLIMHALINM, Napanoiis, ae-
npecchst win MalHA? KOoHeuHO, MOXHO BCIIOMHUTD NCHXMYE-
CKOE paccTpOMCTB0, pa3BUBawoLleecs NPU cudHaxce, HO ero
MHQeKIHOHHAS NpHpola Oblia ycTaHoBNeHa 6€3 Tpyaa: pa3 CH-
¢wnc apngercs HHPEKUMOHHBIM 3a00/1EBZHHEM, 3HAYMT, U TICK-
XH4ecKoe pacCTpoACTBO Y cDUANTUKA BbI3biBaeTCA HHPEKLIHEH.
H cnaboymue Bcnteactaue cudunmca 66110 0TALNEHO OT APYTHUX
NCUXHYECKHUX HapylueHH . CoBpeMeHHbIe ncHuxHYeckue 6ore3-
HH HeH3BECTHO! NMPUPORLI He ObLTH YETKO CBA3AHBI C KAKHM-
au60 ocTpbiM 3a0oneBaHeM, NO3TOMY OHM GONbLE HANOMUHA-
10T T-KneTouHslit eiiko3 B3pocablX # capkoMy Kanoury, yem
cimaboymue npu cudpunuce. [loueMy xe Tordga s cTojb ONTH-
MHUCTHUHO HAaCTPOEH OTHOCUTENLHO HHPEKUMOHHLIX NPUYHUH
wH3IohpeHUU? IMUICMHOTOTHIECKUE RaHHbIC ROBOJILHO Ha-
CTOMYHBO YKA3BIBAKOT Ha UHPEKUHUOHHYIO NpuuuHy. Hanpuwmep,
6onbHbIe 1n30dpeHREH Yallle pOXAAIOTCS B KOHLE 3UMbI HJIK B
Havanae BeCHBI, YTO MO3BOAAET NPEATNONaraTh NpecHaTaIbHbIC WIH
HEOHATANBHBIC MHDEKUHMH, TMK KOTOPHIX MIPHUXOAUTCA HA 3UMY
¥ PaHHIOW BecHy. OBHapyXeHHad 3HaYRTeNLHAs KOPPEISLHA ¢
APHCYTCTBUEM OMPEAELNIEHHLIX MATOTEHOB TOXE YKa3blBacT Ha
MHDEKUHOHHYIO NpHUpOAY 3Toro 3abonesaHus. Hanpumep, pe-
3ynbsTaThi HEAABHO NPOBEACHHOTO HCCIeI0BAHUA NMTOKA3ANH, HTO
COPOK [IBa NPOUEHTA 60abHBIX LiU3odpeHUER KMEIOT MOROXH-
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TeJIbHR} aHann3 Ha Toxoplasma gondii (napasut Mo3ra), NpH
3TOM CPEAH 3ROPOBBIX NIOAEH MONOXHTENbHBIC Pe3yNBTaThi B~
SBJICHR! JIMWb Y OAHHHANLATH NPOLUCHTOB. BO3MOXHOCTL HH-
GexUHOHHOH NPHPOAL! IUH30(PPCHUN CCTONHSA CEPbe3HO U3YYa-
0T IaXe Te CMELHATUCThI, KOTOphIe AECATD JIET Ha3al OTMAXH~
BaJIMChb OT NOAOOHBIX nMpeanosoXeHuid. Bce 310 HaBOAUT Ha
MBIC/Ib, YTO YCTaHOBIeHHE HHDEKUMOHHOR NPUYMHLL WIM30-
¢pernu OyneT 3aBHCETh OT CMEHbI TOKOJNIERUH YYEHBIX, H 3TO
AOJDKHO TIPOH30MTH Hepes NATHAALATD JeT.

O6HapyxeHue Bo30yanTerel XpOHHYECCKHX 3a00aeBanuit B
6arxxafilune NATHAECKT jieT OyaeT crnocobCTBOBaTL pa3paborke
COOTBETCTBYIOLLIMX BaKUWH. B Tex ciyvasx, korna naroreH He
CAVHIKOM M3MEHYHB, BaKliMHa OydeTt oueHb sd¢exTnnHa. Cne-
A0OBaTEAbHO, MOXHO oXHaaTb, yTo FHK-BHpychi, Takue Kak
NanuiNoMaBHPYChE YeloBeKa, OyaeT npoiite KOHTPONIHPOBATh C
NOoMOMLIO BakKLUKMH, yeM PHK -pupycht Bpoge BUY. Takas cTpa-
TernA 6opLObI ¢ 3a601eBaHUAMM He fTOTpedyeT pa3paboTKH PyH-
NaMEHTA/ILHO HOBBIX TEXHOMOrHA, MBI YK€ 3HaeM, YUTO Hy)XHas
BAKLIMHA NPSAOTRPALLEAET pacnpocTpaHeHue 3a6oneBaHuil, a HyX-
HbE IPOTHBOKUH(EKUHMOHHBINH FIpenapat NoMoracT HaneYupaTth
60e3Hb U NPEJOTRPALLACT ONAaCHOE PasBUTHE HRPEKIUU. Mul
yXKe JHaeM, YTO NPEKpalieHUEe pacnpocTpaHeHUs HHbeKuu
cnacaeT u OTHCALHBIX NoaeH K Ueane nonyasuun. Ucropus
pa3paboTku cpercTB 60pbOLI ¢ 06HaPYKKBAEMbIMH HHDEKLIK-
OHHBIMY areHTaMK BECbMa 0OHaNeXuBacT.

st undekunosinbix 3adoneBaHni IBOAOUMOHHBIE ACTIEK-
Thl B OCHOBHOM KacaloTCs 2BOMIOLKY BUPYNEHTHOCTH. [louemy
HEKOTOPbBIE NApa3uThl CTAHOBATCSA BO3OYAUTENAMH OTHOCHTE b~
HO Jierkux 3a6oneBanuii, Apyrye 8LI3LIBAIOT CMEpTENibHbe 60~
J1e3HH, a TPETLYU — YTO-TO nocepeauHe? OTBET Ha ITOT BONPOC
FO3BOAUT pa3paboTaTh TPETUH NOAXOA K KOHTPOIO Baa HHpEK-
LIMOoHHbIMM 3a60neBannsAMU. [ToMuMo neueHns Goneskeit v npe-
NOTBpAlEHHUS PacNPOCTPARECHHUA HHPEKUHA M CMOXEM KOH-
TPOJANPOBATH IBOAIOLHIO NATOTEHOB, NpeBpalliag onacHbic BO3-
Dyaurenu B GesonacHble opraHu3aMbl. 19 KaxXnoi KaTeropuu
3aboneBaHnit Teopns 1 umetolirecs (akTbl YKa3blBaloT 110 MEHb-



MNobexaas 60Ae3Hn 253

uieit Mepe Ha ONHH CNOcob6 ROCTHXEHUA 3To# uean. [ymaio, B
chenyowne ABanuaTh NAThL AeT 6yayT NPOXEMOHCTPHPOBAHLI
nepBbie YCrexm Takoro 3BON0LHOHHOr0 NOAX0Aa — BO3MOXHO,
6narogaps YMENOMY MCOb30BAHHIO BaKLIMH WIH Npekpaule-
HHIO PacMpOCTPAHEHUA Yepe3 MUTHLEBYIO BoAy BO3ByauTencit
Anapen B cnabopa3BuThix cTpaHax. HyXHO Takxe yuuTsIBATh
YCTOWYHBOCTb MHKPOGOB K aHTHOHOTHKAM: YeM MeHEe ONaceH
NATOreH, TeM MEHbWE cleayeT UCIONb30BAThL aHTUOHOTHKH,
yToOBt HE CTIOCOBCTBOBATL PA3BUTHUIO YCTOWYHBLIX LLITAMMOB.
Ecnu MbI cMOXEM KOHTPONHPOBATH 3BOIOHHIO BHPYAEHTHOCTH,
TO HaBEPHAKA CMOXEM H KOHTPOJIIMPOBATH 3BONIOLHIO YCTOHUH -
BOCTHY K aHTHOHMOTHKaM.

Mepsbiii Xe KpyNHLIK ycnex NOAXIECTHET HCMOAb30BaHHE
TaKHX 1noaxonos B 6oprbe ¢ ApyruMu GONEIHAMH — TaK yxe
6bL10, KOraa NOABUAWCH, HATPHUMED, MPOTHBOBHUPYCHDIE BAKLM-
Hbl ¥ aHTMOMOTHKH. BeaeacTaue TOTo, YTO AaTy AOCTHXKEHUSA
NEpPBOro ycriexa CoXHO MpeackasaTh, 8PeMA peakUMH Ha HEro
ToXe Heu3pecTHO. K cepeauHe 3TOro Bexa Mbl, BEPOATHO, fipe-
BpaTHM BO30ynnTeneit HeKOTOpbLIX 6one3Heil (HanpuMep, Bbiabi-
B2IOLIEN0 THXKENYIO ANAPEI0) B GE30MACHBIC AN HENOBEKA MUK~
poopraHu3Mbl. Ho moMck npuuuA BOSKUKHOBEHMWA GOMBIUMHCTRA
TAXEALIX 3a6oneBaHNit OyaeT MPOAOAKATHCS.

Y10 ne npon3oiaeT B Oanxaikuine nathaecaT Aet? Mul Ha-
BEpHAKA HATKHEMCA Ha BO30yauTeseif, cnipaBuThea € KOTOPIMY
oKkaxeTca HenpocTo. HanpuMep, ceronHs nossasioTes Bee HO-
Bbte criocobel 6opsbbi c BHY, oanako v Yepe3 NATLICCAT eT OH
He ucyesHet. Texuuka «iaTaHuns Abp» NO3BOMMT NOAABUTH Pa3-
sutue CITH/la, HO NONHOCTHIO CHPABUTLCH C BUPYCOM He YRACT-
€1, TaK KaK aHTHBHPYCHBE NPENapaTh! ¥ BaKUMHBI CHEPXHBAIOT,
a He noGexnaT 31oT Bupyc. BUY obaaaaer norpacaiouwe re-
HETHYECKOI MOKOCTHIO, OH JIETKO 3BOIOUHOHUPYET, pa3BHBAA
YCTORYUBOCTD K aHTHBUPYCHBIM NPENApaTaM, U CKOpee BCEro
CMOXET NPOTUBOCTONTH ¥ BAKUIMHALIMH. MOXET 1TOMOYb HCTIONL-
30BaHKE KOMOWHALUMI AHTHBUPYCHBIX CPEACTB, HO MOJHOTO pe-
WeHua npobieMbl 310 HE pUHeceT. J1yMalo, Mbl 1Lar 33 IMATOM
Gynem otsoesuiBaTh ¥ CITH/la Xu3Hb GonbHOro: aet aecaTh
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6arogaps aHTMBHPYCHBIM MpenapaTaM, elle et aecats 6naro-
apst CBOEBpeMEHHOMY BBEACHUIO TEPaNeBTHUYECKOH BAKLIMHbI
BCKOpe 1nocie WHGHUMPOBAHHS U elile NeT AeCATh Graronaps
KOHTpONIO 3a 3BOJIIOUMEN BUPYNeHTHOCTH. Ho 106UTbCs non-
HOFO KOHTPOJIS Hall 3a6051e8aHKeM B GiMXKaRIKe NATHIECSAT NET
Bpsid M yaactcs. Tak Obuio ¢ andrepneit, OCnoit, KoxoleM,
KOpbIO W noavoMuearToM. He ciaenyer 3a6uipaTh 0 noGouHbIX
addexTax, CBAIaHHbIX C UTUHTCLHBIM [IPHEMOM AaHTHBUPYCHBIX
NnpenapaToB.

HecMOTps Ha cerofHsIHWE CTpaxK No MOBOAY BO3HMKHO-
BEHMHS M PaCNPOCTPaHEHUA HOBbIX OTIaCHbIX 32601eBaHU it BpO-
e CITU1a, MOXHO GbITh YBEPEHHBIM, YTO B CACAYIOUIHE NO-
BEKA TaKOBLIX GyNeT He Honee OHOTOo, a BEPOSITHO, H BOBCE He
OyzeT. Yxe Gosiee Bexa HaCeJNCHME 3eMHOTO 11apa aKTUBHO MUT-
PUpYET. DTO NPUBEJO K TOMY, YTO CErOAHA Mbi CTATKUBaeMcs
TIOYTH CO BCEMH BO3OYIHTEHAMH, UMEIOLIKMHCA Ha TUIaHETE.
Y npu 3TOM NHLWIE B OTHOM (M3BECTHOM) CJIydae BO3OynnTeNb
pacnpocTpaHHACs 3a Mpefeasl CBoci reorpadnueckoii o61acTu
¥ Bbi3BaN robanbHyio anuaeMuio: BUY-1. Tem He MeHee Ha
npumepe CITHUa yueHbte U obuIBaTeNM NPERYNPEXIAIOT, YTO
W Ipyrde natoreHbl MOTYT NpeaAcTaBAsTh CEPLEIHYIO YIPO3Y.
KanauaaraMu 8 ryGHMTENH 4enoBe4eCTBa ABRAIOTCH BHPYCH IK-
30THYECKHX NFeMOPPArHYecKUX IMXOPaaoK, TAKKX KaK nHxopan-
Ka Dbosa ¥ Mapbyprckas 60se3Hb, NEPECHOCHMBII KOMapaMu
BUpYC JIKXopanku 3anagHoro Huna, xaHTaBypyc (Bhi3BaBLUNIA
HERaBHIOK BCNbILUKY 3aGoneBaHKsa Ha ioro-3anane ClA) u
NPHOH, Bbi3biBalOMIMi KOPOBLE DEliEHCTRO, a TAKOKe ero hopMa,
[1opaxalolilan 4esoBeka, — HOBH BapuayT 6oneann Kpeiti-
denvna — Akoba. Ho 3t crpaxu HanpacHbl. XOTA nepeyuc-
JIECHHBIE NAaTOreHhl ¥ BbI3LIBAIOT CEPbE3HBIE OONE3HU, OHU HE
MPEACTARNAIOT ONIACHOCTL B MMobaibHOM Macirrabe. OHH He
HMEIOT HeoOX0AMMBIX JUIS 3TOTO NPpH3HaKoB. BUpyc ixopaaku
3ananxoro Huna He MOXeET MepeaaBaThCsl OT YEIOBEKA KOMA-
pam. Brupyc 56012 caniikoM NNOXO BLIXHUBAET B OKPYXAIOWNX
YCIOBHSX, YTOOb! BBI3bIBATL NETANbHYI0 HHMEKLHKIO Y aionei.
[IpMoHS! NEpenaloTca MEXILY I0XbMH TOMBKO NPH HEOOLIUHBIX
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¥ KOHTPOJHPYEMbIX CIIyYasiX, TAKUX KaK KAHHHOaNM3M 4 TpaHc-
NJIAHTALHA POrOBHLIBL.

PeanbHyio0 yrpo3y NpeacTaBASIOT BO3BYAUTENH, KOTOPBIE YXKe
cpeay Hac ¥ yOMBAIOT HAC W MOTYT Pa3BUThL TAKYIO COCO6-
HocTh. Eciiu npuHATbL (aKThl, yKa3biBatollie Ha HHPEKIHOH-
HY10 Npupoay 3THX 60Nie3Hel, TO BCE MH YXe BHIMUPAaeM OT
yXacHoil rnobanbHOl NaHAaeMHH WHGapKTOB, HHCYNLTOB, 6o-
JIE3HH ANTbLINEHMEPA M JOKAYECTBEHHRBIX HOBOOODA3OBaHHIT —
TIAHAEMU#, BH{3bIBAEMBIX MHOEKUNOHHBIMH areHTaMH, KOTOPHIE
KpaitHe OracHb!, HO He BHIABJICHBI. M bl ortacacMcs HECKOJbKHX
OecnpHU30pHbBIX KOLIEK, KOTAa HAC BLICAEKHUBAIOT Aconapabl. B
clenyonme NojiBeKa Mbl HaKOHeL BbIYHCJIHM 3THX JIeonapaos
Y 1IpUMEM MePbl, UTOOL 3aLMTUTHCH XOTb OT KAKHX-TO U3 HHX.
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