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Yenosek u MawuHa

7 neka6ps 1941 roma scKaapuJiba AMOHCKHX TOPNENOHOCIEB H
60M6apaMpOBILMKOB COBepUIeHHO GecrnpendaTcTBEHHO MOoAoUIa K
AMEPHKaHCKOA BoeHHO-MopcKoH 6ase Ilupa-Xap6op na I aBaii-
CKHX OCTPOBAaX, aTakoBaJja ee H HaHecJa TsKesbie notepu THxo-
okeaHckoMmy oty CLIA.

Kaxk ke 3T0 MOrJo CayuuThesl, ecau 6a3a oxpaHsanach paauo-
JokatopaMu? O@HAaKO paaHoJOKaTop He Gbi BHHOBAT B OMJIOLI-
HocTH. OnepaTtop BHAesN Ha 3KpaHe JIOKATOpa CHTHAJBI, BBI3BaH<
HBHle npubamxkaioueifica sackaapuibeid. Ho B To Bpema eme He Cy-
LIECTBOBAJI0O BO3MOXHOCTH OTJIHYaTh Ha 3KpaHe JIOKaTopa CBOMH
CcaMoJIeT OT BPaKecKoro, ¥ OonepaTop pewuJ, YTO BHIHT aMepH-
KaHCKHE CaMOJIeThl, MPOBOJSILHE TPEHHPOBOUHBIE MOJETH. DTOT
clydai ciesasl coBeplleHHO OYeBHAHOH HEOGXOAMMOCTb CO3MaHHs
TaKoro mpu6opa, KOTopbii Mor 6bl OTIHYHTL CBOH CaMoOJeT OT
4yKOTO0.

He ananorununyio Jiu 3apauy penaer oGbIKHOBEHHbIH ABEPHON
3aMok? Bce BamiH 3HaKOMble, KOTOPHIM Bbl JaJHTE KJIOU, MOTYT
GecrnpensTcTBeHHO BOHTH B Ball AoM. «Uyxof», He HMelOLH Co-
OTBETCTBYIOLLEro KJI0ua, 3aMOK He OTKpoeT. Tak mpocToii Mexa-
HHM3M, 3aMOK, pelllaeT JOTHYECKYIO 3ajauy: «Ia» HJH «HeT», CBOi
uIH yyxoii. Jlaa sToro 3aMOK HyXJaercs JIHIIb B COOTBETCTBYIO-
H1eM KJiioue.

Bocrnosnib3oBa/iuch  KJIOUOM» M CO34aTelH  JIOKAIHOHHOTO
omo3HaBaTessl «CBOH—UyXKofi», JIOKaTop-3alpoCuHK Mochljaer
crelHaIbHBI cHrHal — 3anpoc. Ha camonere ycranaBauBaeTcs
nepefaTuHK — OTBETUHK, KOTOPBHIH H3Jy4aeT YCJAOBHBIA CHrHAJ-
oTBeT. DTOT CHrHaJ/ ofpa3yer Ha KpaHe JIOKaTopa 3HAUOK, MOKa-
3BIBAIOLIH, UTO BAHHBIH caMoJieT cBoH. UyxHue Ke caMo/eThl BbI-
3BIBAlOT Ha 3KpaHe JIOKaTOpa CHrHaJ 6e3 3TOro 3Hauka.

«Jla—Her», «CBOH—UYKOH» — 3TO MpOCTEHIHe JOTHUECKHE
3ajlayy, pellleHHe KOTOPHIX YesJOBEK MOPYYHJ MEXaHH3My, MallH-
He. Ho mepen JioibMH BO3HHKAIOT U ropasno Gojiee CJAOXKHBIE 3a-
AauyH. MIx pelueHHe JIOAH TaKxkKe CTapaloTcs NMOPYYHTh MALIHHAM.

ITepenncraem cTpaHHYKH HCTOPHH Hayku W TexuukH. Ha ctpa-
HHUIIB NOCJEJHHX JIeT BTOPIVIHCH Pa3BEPHYTHIM (POHTOM IeJble
apMHH pa3Hoo6pasHefIHX MaIll{H, pellalolluX pasjHyHble 3aja-
4y, paHee AOCTYNHHE JHMb YesnoBeky. Camble BaXkHble H3 HHX —
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3T0 GLICTPOAEHCTBYIOU[HEe 3JEKTPOHHbIE MaTeMaTHYeCKHe Mamliu-
Hbl — KpyMNHelllee NOCTH)KEHHe COBPEMEHHOH HayKH U TEXHHKH.
Ouu cnocoGHBEL He TOJMLKO pellaTh MaTeMaTHYeCKHe 3ajadd, Ho
MOTYT COBEpINATh H YHCTO JIOTHYECKHE OllepalHH: aHAJIH3, CHHTE3,
BbIOOp H MHOTHE ApYTHe.

1949 roa... HedrenepepaGatpiBaromuil 3aBoJ, MOJHOCTBIO YII-
paBJisieTcsl 3JIEKTPOHHON MAIHHOM...

1950 rox... DyeKTpoHHas MallHHA YHOpaB/seT MeTa/Jopexy-
IHM CTaHKOM, H3TOTaBJ/IHBAIOIHM CJI0XKHbIe JeTalu 0e3 ueprexei
npsMO MO pe3yJabTaTaM pacuera, KOTOPbIH BBHIMOJHAET OHA XKe
caMma...

1953 rox... DMeKTpoHHAsT MalUHMHA NHJAOTHPYeT caMoJeT Mo
CTI0XKHOH TpPaeKTOPHH, NMPEACTABJSAIOLIEH CO60H HenpaBHJbHbINR
YeTHIpeXyroJibHHK. MallnHa ynpasJjser nojerom GoJjee MIaBHO H
TOYHO, YeM JIeTYHK...

1954 rox... Hoio-Vlopk. MamuHa mepeBORHUT OTAE/bHbBIE, Clle-
IHAJIbHO COCTaBJ/IeHHble ¢paspl C PYCCKOro sI3blka Ha aHTJIHH-
CKHIL...

1955 rox... MockBa. D/IeKTpOHHAsi MalIHHA MEPEBORHUT C aHI-
JIMHCKOTO f13blKa Ha PYCCKHH OTPHIBKH M3 KHHT'H MO MaTeMAaTHKE...

1956 rop... MunaH. D/eKTpoHHAs MallHHA BUPTYO3HO HrpaeT B
«KPeCTHKH-HOJMKH». MaliHa 06513aTe/NbHO BHIUIPLIBAaeT, eciu ei
NpPHHALJIEKHUT NepBbld XOA...

1956 roa... Unnunoiic. dnektponnas mawmuHa HnnuHofickoro
YHUBEPCHTETA COYMHHUJIA KIaCCHUYECKYIO CIOUTY B TpeX 4acTsX AJs
CTPYHHOTO KBapTerTa.

1956 ron... [Tapuxk. KubGepHernueckni aBTOMaT, 3aMeHSIIOMIMH
H cTeHOrpadUCTKY U MAIUHHHCTKY, BblJaeT HalleYaTaHHBIH TEKCT
peuu opartopa.

1961 rom.. Cubupb. DaekTpoHHass MamuHa paciindpoBana
nUcbMeHa HCUe3HYBLIEro MJeMeHH Mais...

OTH MallMHB NOCTPOEHBl B pa3/HYHBIX CTPAaHAX, Pas3HbBIMHU
KOHCTPYKTOPAaMH, OHH pa3HooOpasHbl 1Mo cBoeMy ycrpoiictBy. Ho
Bce OHM OObefHHeHHhl O0llell YepToH: OHM COJNepr:KaT MHOXKeCTBO
3JIEeMEHTAPHBIX fYeeK, KaXkKIyl0 H3 KOTOPBIX MOKHO CPaBHHTb C
OGBIKHOBEHHBIM 3HaKoM. Tak ke, KdK 3aMOK, TaKas siuedika MOXKeT
6bITh IHOO OTKpBITA, JUOO 3aKpbITA; Ka)KAasd U3 sUeeK MOXKET Ha-
XOAHTbCS JIHIIL B OAHOM M3 IBYX B3aHMOHUCKIIOHAIOIHX COCTOS-
HHH, KOTOpble MOXHO yNOAOOUTb JBYM 3HAUEHHAM: «Ja» U <HET».
C noMolpio pa3iHYHOrO COEAMHEHHS TAaKHX SUeeK MOXKHO MoJy-
4YHTh U GoJiee CJIOXKHble JIOTHYeCKHe KOMOHHALMH, Hanpumep
KU—HU>.

KoM6uHaUHH «H—H» MOXKHO, KOHEUHO, MOJYYUTb H 6e3 3JeK-
TpPoHHO Mamuubl. HanpuMep, Takylo 3afauy pemaror 3aMKH GaH-
KOBCKHX celihoB. BanKoBckuit ceilip OOBIYHO CcHAGXKaeTCss ABYMHA
3aMkaMH. Koy oT 0JHOro M3 HHUX XpaHHTCA Yy Kaccupa, OT ApY-
roro — y KontpoJsepa. Hu oanH H3 HHX He MOXKeT CaMOCTOATE/Nb-
HO OTKPHITH cefidp. Eciu asepb cefipa OTKpLITA, ITO 3HAYHT, YTO
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OCYIIeCTBJIEHA CXeMa JIOTHYECKOH KOMOMHAUMH «H—H»: ceild) oT-
KPbIT H KOHTPOJIEPOM H KacCHpOM. DJIeKTPOHHAA CYeTHas MalllMHa
MOKET OCYLUeCTBHTb elle 6GoJiee CIOXKHbie JIOrHYeCKHe KOMGHHA-
LM, HANPHMEP «eCJH-TO», KHH—HH», KHIH—HJIH»> ¥ npyrue. Ho
9TO JNOCTHraerTcsl He CleliHaJbHBIM XUTPOYMHBEIM BHIGOPOM cxeM M
YCTPOHCTB A/S1 pellleHHs KaXK[OH JIOrHYecKOH 3aJau B OTAEJbHO-
CTH, a TeM, UTO 3JleMeHTapHble SUeHKH COeHHSIOTCS B Pa3IUUHBIX
KOMOGHHALUAX, Ka)KJasi H3 TaKNX KOMOHHALHN peasH3yeT Kakylo-
HHOYAb OJHY CBSI3b: «E€CJH M TOJBKO €C/IH», <«HH», <HJIH», <HEY,
«U» U T. 1.

Koneuno, Ha nepBblii B3raisij Kaxkercs, YTO Ha pelleHHH TaKHX
NpPOoCTeHbKHX 3ajau Aaneko He yepmeiib. Ho uenosek pasrasaen
CKBO3b 3Ty OrPaHHYEHHOCTb MAIIHHBI MYTb K PAacUIMPEHHIO ee BO3-
MoXXHOcTel. [l aToro cjenyer MCNoOJIb30BaTh IV1aBHOE MPEHMY-
11eCTBO 3J€KTPOHHOH MAaIUHHBI — 6bICTPOTY pa6othl. ITycTh KaxkK-
JbIA 3J1eMEeHT MallHHBI OTBEYaeT TOIbKO «Ja» H «HeT», HO UeJIOBEK
CyMeJ TaK pPacy/JIeHHTb CJOXKHble 3aflaud Ha psj npocreflux, mo-
CTYNHBIX MallHHe, YTO H3 3JIEMEHTapHBIX JIOTHUECKUX KOMOHHaLMUH
B pe3yJLTaTe CKJAJbIBAeTCsl pelieHHe Jaxe CaMBIX CJIOXHBIX Ma-
TeMaTHYeCKHX npobJyeM. Tak mocTynaer u caM yejqoBek. Btrpeua-
SICh CO CJIOXKHOU NMpo6JieMOlt, OH cTapacTcs peliaTh ee O 4acTAM,
CBEeCTH CJIOXKHBI BONpoc K psAAy npocteiimux. Pa3nuua, xoHeuno,
B TOM, UTO 4eJIOBEK JeJlaeT 3TO CO3HATeNbHO, 4 MalliHa — COBep-
HieHHO Gecco3HaTeqbHO: OHAa TOJBKC CJeNno BHINOJIHSIET Nporpam-
My, KOTOpYIO eil 3ajjaeT ueJOBeK, HCNOJIb30BaBIIUH NPH ee cO3/a-
HHH He TOJIbKO JNOCTHXKEHUS paJHOTeXHHKH, HO H 3aKOHDI JIOTHKH.

KoneuHo, He BCSAKYIO 3ajayy MOXHO nopyuutp MamuHe. Efi
JIOCTYNIHBI TOILKO T€ U3 HUX, KOTOpble NOAUHHSAIOTCS YETKUM MaTe-
MaTHYeCKHM INpaBHJIaM, 3akoHaM ¢opMaJbHOH JOTHKH. ToJsbKo
TaKHe 3aJaYd MOXKHO CBECTH K ONHCAHHBIM HaMH 3JeMeHTapHbIM
JIOTHUECKUM KOMGHHAUHUSIM H MPOCTHIM apHMeTHUeCKHM olnepa-
HuaM.

Hy»HO oTMeTHTb, UYTO NpPH CO3XAHHH 3JNEKTPOHHBIX BBIUHCIIN-
TeJbHBIX MAIIHH 0Ka3aJoch HEJOCTaTOYHBIM OGBEAMHHTb B HHX
MHOTOYHCJIEHHBIE GBICTPOJEHCTBYIOWIME CUeTHbIe sTuelKn. B mau-
HY NPHILJIOCh BBECTH CHElHaJbHBIE 3aNOMHHalOLHe G6J0KH — 6J10-
KH NaMATH.

Takue cioxHBIE JOrHYeckHe AEHCTBHA, KaK NepeBof ¢ OMHOTO
SI3blKa Ha JPYrofl Wix BHIOGOP HAHJIyYLIero NyTH pelleHHs CIO0XKHOH
MaTeMaTHUYeCcKoH 3aJauH, BO3MOXKHBI TOJbKO Osaropapsi crnocoo-
HOCTH 3JIEKTPOHHbIX MAlLIMH 3aNOMHHATb NPOrPAMMY H pe3y./bTa-
Thl BBIYHCJEHHH.

Crnoco6HOCTb 3/€KTPOHHBIX MaTeMaTHUECKHX MAaIlHH CpaBHH-
BaTb pe3yJibTaTbl BbIUMCJIEHHH, BbIOHpaTh HanboJee MpaBHJbHOE
peilenue, 3alI0MHHATb €ro H JAaJl0 BO3MOXKHOCTb NTPHMEHHTDb 3JIEK-
TPOHHbl€ MAWIMHB AJs1 YOPaBJEHUS M PEryJHpoBaHHsA. DTO MOXKeT
ObITh ynpaB/eHde MeTaJJIOPEXYUIHM CTaHKOM, CaMoJieTOM, pake-
TOH, YJIMYHBIM aBTOTPAHCHOPTOM, OTHEM apTH/JIEpHH. DTO MOXKeT
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6bITh peryJHpOBaHHe CJOXKHBIX TEXHOJOTHYECKHX IpOLLeCCOB:
BapKH CTaJ/lH, YyryHa, nepepaboTKH HeTH — pery/JupoBaHHe Mpo-
I[€CCOB aTOMHOI'0 M XHMHYECKOro NpoH3BOACTBA, BPEAHBIX H OMac-
HbIX AJA 340poBbsa Jiofel. HakoHel, 3T0 Moxer GbiThb ympabie-
HHe paboToil 1lexa, 3aBoja, BCeH OrPOMHOH CHCTEMOH 3HEeprocHao-
JKEHHUSA CTPaHBl U T. A.

Kak e ynpaB/sllOT 3J€KTPOHHble MaTeMaTHYECKHE MALIHHbI?
[Tonyuass oT H3MepHuTeJbHBIX NPHGOPOB CBeJEHHS O COCTOSHHH
ynpasJ/sieMoro o6bekra, 3J1eKTPOHHAA YnpaB/diouas MaliiHa Bce
BpeMsl CPaBHHBAET 3TH CBEJleHHSI C pe3yJbTaTaMH BbIUHCACHHH,
OCYILECTBJIIeMbIX €10 Ha OCHOBAaHHH HCXOJAHBIX JaHHLIX H NpPO-
rpammbl. B cayyae HecoBnaJeHHs cpaBHHBaeMbIX BeJHUYHH MallH-
Ha JaeT KOMaHAY HCIOJNHHUTEAbHLIM OpraHaM, KOTOpble Hemnocpen-
CTBEHHO YNPaBJSIOT 00DBEKTOM.

ITporpammoit AeACTBHH MalIMHBI MOXeT GbiTh MpeNyCMOTPeHa
Jaxe oleHKa OyAylero nopegeHHsl ynpasisieMoro o6bekra. s
3TOr0 MallHHA JOJIKHA MPOCYHTAThb HECKOJbKO BAapHAHTOB MOBe-
JleHust OObeKTa NPH PasjHIHBIX BO3MOXKHBIX H3MeHEHHSIX BHYTPH
cHcTeMbl M Bo BHemlnell cpepme. ITosyuuB passiuuHbie pe3yJ/ibTaTbl
H OLIEHHB MX C TCUKH 3peHHS 3apaHee 3aflaHHOI'0 KpuUTepua (Hal-
puMep, Mo MHHHMYMY pacxoja ropiodero HJHM HO KauyecTBY Ipo-
AYKIHH), ynpaBasiomas MalliHa BbIGHpaeT HAWIyUIIHHA BapHaHT.
Takas mamuHa Kak Obl IpUCNOCOG/ISeTCSl K H3MEHEHHsIM YCIO0BHH,
K ynpaBaseMoMy o6bekTy. OHa «3aMOMHHAeT» JydyLiHii BapuaHT
ynpasJieHHs, IPUMEHHMBbIH B Pa3JHYHBIX CJydyasx, Kak Obl «00y-
yaercsi» B npolecce pabGoThl, HaKamJIuBaeT ONbIT. TakHe CHCTEMb
ynpasJ/ieHHa MOJNYYHJH Ha3BaHHe «CaMOHACTPaHBAIOLIHXCA», «ca-
MoopraHusymomwHuxcsa» cucreMm. MM npusagsexur GoJblioe GyAy-
ree.

D/IeKTPOHHAsh MaTeMaTHUecKas MallHHA MOXKeT ObITb HCMOJb-
30BaHa AJ1A meJsell ynpaBJ/eHHsl TOJNBKO B TOM CJyyae, ec/u MOBe-
JeHde ynpasJjseMoro o6bekra MOAYMHSIETCS ONMpejeseHHbIM INpa-
BHJIAM, eC/IH OHO MOXKeT ObiTb ONHCAHO MAaTeMaTHYeCKHM SI3bIKOM
M 3aJlaHO MalldHe B BUJe NpPOrpaMMBbl YeTKHX, OXHO3HAYHBIX AeH-
ctBuil. OJHaKO HeXOTOpble NMpPOLEeCcCH MPOH3BOACTBA JO CHX MOP
ele He MOryT ObITb BblpakeHbl Ha SI3blKe MaTeMaTHKH, YTO 3aT-
PYAHAET NpHMeHeHHe JJs HX PeryJjinpoBaHHs 3JeKTPOHHbIX MaTe-
MaTHYeCKHX MallHH.

Ho cux mop MareMaTHYecKHe MALIHHbI MPHMEHSJIHUCh IJIs1 pe-
T'YJHPOBaHHA CJOXKHBIX NPOLECCOB TaKHUM Ke 06pa3oM, Kak H
OObIUHbIE CHCTEMBl YIIpaBJeHHsI. DTO 3HAYHT, YTO OHH MOAAEPIKH-
BaJIH pery/JHpyeMbl#i Ipouecc Ha 3aJaHHOM YPOBHe WJIH H3MeHH-
JIH €ro no 3apaHee 3ajJaHHOMY 3aKoHy. OZHaKO BO MHOTUX cJyya-
AX HauboJiee BBHITOAHBIH 3aKOH H3MEHEHHs Mpollecca Heu3BecTed.
ITosToMy perysaTOpbl CTaporo THna Jake B cOYETaHUM C BbIYHMC-
JIMTEJbHBIMH MalIHHAMU He MOTYT NPUMEHATbCA IJIsl peryJjupoBa-
HHS 3THX NMPOLECCOB.
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B nocienHee BpeMsl GblAM CO3JaHBI TaKHe MpPOrpaMMbi pery-
JIAPOBAHHSI, KOTOPEIE CMOIVIH NPEON0JeTh 3TH NMpensiTcTBusi. B ma-
TEMaTHYeCKyI0 MAlIHHY BBOJAHMTCA NMPHOGJIMKEHHAss MporpaMma pe-
ryJIHpPOBaHUs, YYHTHIBAIOLaA JHLIb OCHOBHBIE, B IOCTATOYHO} Me-
pe u3yuyeHHbIEe 3aKOHBI, KOTOPHIM JOJIKHA CJ1efloBaTh MalllHHa npu
ynpasieHun nporeccom. Ho B To BpeMs KaK K MaliuHe MpHcoe-
JHHSIOTCSl BCe H3MepHTEJIbHble NMPHOOPH], KOHTPOJNHPYIOLIHE XOZ
peryJHpyioliero opraHa, HCIOJHHTENbHbIE OpraHbl, yIpabJgioue
NOJI0OXKEeHHeM PeryJHPYIOUIHX OPTraHOB, He NMPHCOECAUHAIOTCA K Ma-
muHe, EcrecTBeHHO, BO3HHKAeT BONPOC: KakK Ke ynpapJjseT Takas
MallliHa, ec/H OHa He CBSi3aHa HeNOCPEeACTBEHHO C peryJHpyio-
LIHUMH opraHamMu? MaminHa nefcTBUTENbHO TepBOe BpeMs He yII-
paBisier. OHa HauHHaeT NPOXOAUTh, TaK CKa3aTh, Kypc 00yUeHHs.

Bor kak 3To npoucxonut. B nepuon oGyueHHsI peryJHpPYIOUH-
MH OpraHaMH ynpaB/sieT He MallliHa, a ONLITHBII omepaTop. Ha
OCHOBAHHH CBOEr0 MHOIOJIETHETO ONbiTa OH YIpaBJsieT Npouec-
COM, 3a4acTylo flaxke He 3Hasl BCeX 3aKOHOB, KOTOPEIM NMOJUHHSAET-
csl npolecc, WM 3Has UX npu6JamkenHo. Ho xopommuii omeparop
KOMITEHCHpPYeT 3TO TEMH 3HAHHSIMH, KOTOpHle OH NPHOGPEJ paHb-
ure, Ha6aK00as U OCMBICJIHBAs X0 Mpolecca,

Mamwnna xe B 3T0 BpeMsi, N0oJy4yast OT H3MEPHTENbHBIX NPHGO-
POB aHHBIE O XOJe PEryJHpyeMoro npolecca, BHIMOJHAET HeoO-
XOAMMBle pacueThl 1O 3afaHHON ell mporpaMMe. OHa cpaBHHBaer
pe3y/bTaThl CBOUX BBIYHCJEHHH, lle/b KOTOPHIX — ONpeNeNUTh No-
JIOXKeHHe PeryJlHpYIOmHUX OPTaHOB C TeM MOJOXKeHHeM, KOTopoe
ycTaraBauBaer omnepatop. Ha ocHoBaHHM Takoro cpaBHEHHSI B
ApOrpaMMy BBOIATCSI HeoGXOAyMble H3MEHEHHS, a B HEKOTODHIX
clIyyasix MalliHAa caMa BHIOHM3MeHseT 3afaHHYIO el mporpammy
¢ TeM, YTOObl CBECTH K MHHUMYMY Pa3HHIY MeKAy BHIYHCJIEHHEIM
NOJIOXKEHHeM DETyJHPYIOLIUX OPraHOB H TeM. KOTOpOe YCTaHaBJIU-
BaeT onepaTop.

[TocreneHHO yTOYHAS M JOMOJHAS NPOrpaMMy, YCTpaHASI HMe-
omuecs: B Hell AedeKThl, yAaeTcsi AOOUTbCA MOJHOTO COBIAJEHHS
pe3yJbTaTOB BBIYHCJIEHHS H TOTO NOJIOXKEHHS PeryJHpYIOIHUX Op-
raHoB, KOTOpble YCtaHaBJAHBaeT CrelHaNHcT. Takum ob6pasom,
ManiHHa obyuaercst y onblTHOro oneparopa. Ilocne Kypca oGyue-
HHSl MallMHa CMOXKeT MOJHOCTbIO 3aMEHHTb ero M B JaJbHeHieM
BecTH paGoTy caMOCTOSITEeNbHO.

ConocraBJasis Takue NMPOTrpaMMbl, CNOCOGHbIE BHIOH3MEHATHCS
B npolecce paboThl, YeloBeK A0OHBaeTCs NPHMEHEHHs YIpaBJsio-
LIHX MallMH fa)xke B TeX cjayyasX, KOTAa peryJlHpyeMbifi mpouecc
HEJOCTAaTOYHO H3YyYeH M KOTJa COCTaBUTb HCUEpPNLIBAIOUIYIO MpO-
rpaMMy AeHCTBHH MalllMHBI HEBO3MOXKHO.

Oco6enHo HArISAHBIM NPeACTaBJsieTcs NeHCTBHe MAlUHH C
rHOKMMH NpOrpaMMaMH, NpeJHa3HauYeHHbIX JJsi PelleHus: Pas3Jjiny-
HBIX CTPaTerHYeCKHX H TAaKTHUECKHX 3ajay: LIaXMAaTHHIX, laniey-
HBIX, BOGHHBIX.

Honyctum, B Hayase Urpel B LIaXMaTbl MawKHa o6Janaer
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JUHIb CAMBIMH 3JIEeMEHTAPHHIMH CTPATErHYeCKHMH HABBIKAMH H
OYeHb HENOJIHbIMH CBeAeHHAMH 006 0coGeHHOCTAX urpnl. Ckaikew,
B Hee 3a/102KeHbl JIUIUb OCHOBHDIE MPABHJIA HI'Pbl, HEKOTOPbIE TaK-
THYeCKHe 3aKOHOMEPHOCTH H IJIaBHOE — METOAB! YJyuLIeHHS 3TOH
TaKTHKH, OCHOBA AJIsl ee «00y4YeHHsI» B MpoLecce Hrphl.

A 3areM MallHHA HaYHHAeT COBEPLIEHCTBOBATHCSA H MOMOJHATH
CBOH «3HaHHUfA» OJHHUM H3 CJeAyIoHIHX cnoco6oB. OHa JaHGo aena-
eT npoOHbIe XOAbl H 3aOMUHAET 6/1aronpUsATHBIE H YCTPAHAET He-
6/1aronpusiTHHIE PE3yJbTATH, JHO0 nojpaxaer GoJjee ycrellHo
HrpaiolieMy MNPOTHBHHKY, MO0 MO/JyYaeT HY:XKHYIO HHGOPMALHIO
€O CTOPOHDI, OT BHEIUHero HabJ/ogaTelss — «YYHTeJIsA», KOTOpbIid B
TeUeHHe HeKOTOPOro BPeMeHH caM BHOCHT B NMPOTPaMMy MaLlHHbB
KOMaHAbl KaxAoro cjaeAdylomero Xona M, TakuM o6pasoMm, mepe-
JaeT MalldHe CBOH OMBIT. JIH6O, HaKOHell, caMa MalllHHa BO BpeMsI
HTPbi H NOC/IE €€ OKOHYAHHsS NPOU3BOAHT aHAAH3 JONYUIEHHBIX
OIHGOK M 00LIEero XoJa Mrphbl C LeJblo BHIPAGOTKH OGLUMX MpPHH-
IHUIOB TaKTHKU HMIPHL.

Has Toro 4To6Bl MallMHA MOIVIAa MPOH3BOAHTb 3TOT aHAJH3,
COBEpILIEHCTBOBATh CBOIO «CTPATETHIO», MEHATh «CTHJb» HIPHI,
HY2KHO, YTOOBI B IPOrpaMMe MalHHbl GblIa 06YC/IOBIEeHA BO3MOXK-
HOCTb yyeTa «OMbITa» MAalUHHbl B NPELBIAYLIHX HIpax U BOCHpPHUS-
THS BHEIUHHX YKa3aHHH.

[Tpumerenne 3/M€KTPOHHBIX MaUIMH AJIsi HTPHl B LIAXMaTHI,
WAlWKY, KOCTH, KaPTH H APYrHe Hrpbl, CO3MaHHe MPOrpaMM caMo-
yCOBEpILEHCTBYIOIEHCS CTPaTerHH HUrpel — 3TO, KOHEYHO, He ca-
MOIe/Ib.

CosznaBasi «oGyuaemMble» MalIHHBI H MPOrPaMMBbl AJiA HHUX, Mpe-
JlycMaTpHBaloliie BO3MOXKHOCTb CaMOOpPraHM3alHH MAaLIMHBI, ye-
JIOBEK pacIIupsieT BO3MOXKHOCTH MaTeMaTHYeCKHX MAalIHH 3a paM-
KH (pOpMaJIbHOH JIOTHKH.

Taxkne Mamunbl 6yAyT UMeTb B GYAyILeM OrPOMHOE 3KOHOMH-
yecKoe 3HayeHHe.

Pamkamu $opMasnbpHON JIOTHKH OrpaHHYeHbl IOKa elle ¥ BO3-
MOXHOCTH MalIMH-NepeBOJYHKOB. IIpeamochlyiKH I/ aBTOMAaTH-
3allMy Ipolecca NnepeBofa 3aK/II0YAIOTCS B TOM, YTO f3bIK NMOJAUH-
HAETCSl onpe/leJIeHHbIM NPaBHIaM JIEKCHKH H TpaMMaTUKH. Maluu-
Ha OCyLIECTBJIIeT NepPeBOL C OAHOrO A3blKa Ha APYrofl B COOTBET-
CTBHH C ONpejeseHHbIMH NPaBH/aMH, KOTOPbBE MOTYT OBITH MOJIO-
JKeHbl B OCHOBY mporpaMMbl. CTeneHb CORepIIEHCTBA HPOrpaMMbl,
KOJINYeCTBO H XapaKTep 3aKOHOMEepPHOCTeH, HCHOJb30BaHHLIX MpPH
ee cocTaBJIeHHH, o0beM CJ10Bapsi, BBEeHHOr0 B «laMATby Malld-
HbI, ONPEeAeNSIOT BO3MOXKHOCTb MauIHHBI-IEPeBOAYHKA.

Ecan 61 KaxKOMY CJIOBY NepeBOJHMOro TEKCTa, CKaxKeM, aHr«
JIHICKOrO, COOTBETCTBOBAJO Obl Ha JPyroM s3blKe, Hampumep,
PYCCKOM, OJHO-€AHHCTBEHHOe 3Ha4YeHHe H MOPAJOK CJOB B MpeA-
JIOXKEeHHH Oblyl Gbl Ha 00OHX SI3BIKAX OAMHAKOB, TO aBTOMAaTHYE«
CKHH nepeBof ocyuiectTBasijica 6ul mpocto. «[Ipountas» oueped-
HOE CJIOBO Ha aHI/IMACKOM fi3biKe (PH BBOJE B MAalUMHY KaXApoe
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C/IOBO 3aMeHsIeTcsl COOTBETCTBYIOLLed KOMOHHALK ! Ludp), MalIH-
Ha cpaBHHJA Obl 3TO CJOBO CO BCEMH AHIIMACKHMH CIOBaMM (C
HX UYHC/IOBLIMH 3HAUYEHHSIMH), XPaHALUMUCA B <TAMATHU» B ee aHr-
JUACKOM cjioBape, Hauwia Obl (BbIYTA M3 OMHOTrO YHCIA Apyroe W
MOJIyuHB HYJb) HYXKHOe CJIOBO M «3allOMHHJIa» Obl HOMEp TOM
AYeHKH «aMATH», B KOTOPOH HAaXOAUTCA PYCCKHH 3SKBHUBAJIEHT
5TOro cjoBa. B pesy/brare MallMHa aBTOMATHYECKH HaledaTaja
6bl Ha BHIBOJAHOM YCTPOHiCTBe HaleHHble TAKHM 06pa3oM pyccKue
cJoBa, o6pasyioliye nepesefeHHyIo ¢ppasy.

Ho na camom pene Bce o6cTouT ropasfio cioxnee. ITopsamok
CJIOB B MpPeAJNOKEHHH B GOJNBLUIMHCTBE fI3bIKOB OKa3blBAETCH Cylle-
CTBEHHO Pa3/JHYyHbIM. Boslee TOro, cMbIC/I OJHOTO H TOTO XKe CJIOBA
MOXeT M3MEeHSIThCS B 3aBHCHMOCTH OT €F0 MEeCTa B MpPelsIOXKeHHH
H OT COYETaHHS COCEJHHX CJI0B. B KHBOM Ye/lOBEYECKOM SsI3bIKe
4acTo AJISI OMHCAHHS OJHOI'O H TOTO Ke MOHATHA HCHOJIBb3YIOTCSA
pas/iuuHble CJ0Ba, TaK XKe KakK H OLHOMY CJIOBY MpPHIHChIBaeTcs
HHOTAA HecKosabKo 3HaueHuil. I1pu nepesoje ¢ 0JHOro s3bika Ha
OPYroH MOUTH HHKOTAA HeNb3sl NMEepeBOAUTH AOCTIOBHO: MOCTPOEHHE
¢dpassl B KaxKI0M s3bIKe NOAUHHSETCS ONpefeseHHBIM NMPaBH/IaAM,
Yacto HeKoTOpble c/10Ba BOOGIIE HE HMEIOT CaMOCTOSITeJIbHOro
3HauyeHHs1 U He noajexar nepesoay. Ilostomy mamuHa o6s3aHa
He MpPOCTO CPaBHHUBATb ONHO CJOBO ¢ APYTHM, a BBHIMOJHATbL Pl
onepauuii 6oJee caoxubix. Hanpumep, eciu nepeBOAHMOMY CJIOBY
Ha JPYrOM si3blKe COOTBETCTBYET HeCKOJIbKO 3KBHBAJIEHTOB, OHA
JOJIXKHA CHesaTh BepHbId BeIGOP ¢ yueToM cMbiciia ¢pasbl. TTocie
TOro KaK cJI0oBa OJHOTO s13blKa 3aMeHeHbl CJIOBaMH JPYroro f3bika,
MallHHa J0JIXKHa TPaMOTHO COIJ1acoBaTb HX MeXAy COOOH B mpef-
JIOXKEHHUH.

Tax kak mMampHa He o6/najgaeT pa3ymMoM, TO OHa He MOXKeT
RPOM3BECTH aHa/JM3 3HAYeHUs1 CJI0BAa MO CMBICJY NpeNJOXKEeHHs.
Maiuyne focrymneH ToJbKo GOpMasbHBEIN aHAIH3 ¢ MOMOLLBIO (op-
MaJIbHBIX 3aKOHOB, KOTOpble JOJIXKHbI OBITb NMPEABAPHTEJNBHO Bbi-
sIBJIeHb! YeJIOBEKOM M 3aJI0XKeHbl B MAaLIMHY B BHAE MPOrpaMMbl
aHa/aM3a. DTo YCJIOXKHSIeT NporpaMMmy nepeBoja, Tak Kak OHa CO-
JepKHT 3HAUUTeNbHO OGGJblIee YHCJIO KOMaHJI, YeM Iporpamma,
cocTaBJ/JeHHass JJIsi pellleHHsl MHOTMX MaTeMaTHYeCKHX 3ajad.
ITostomy eciu mepeBox HayYHO-TEXHHYECKHX TEKCTOB H Fa3eTHbIX
MaTepHaJoB NPHHIHUNHAJBLHO BO3MOXKEH, XOTA MOKa YTO 3aTpyd-
HUTEJEH H3-3a MaJIoro o6beMa «InaMsaTH» COBPeMEHHBIX MallUH, TO
3a/laud nepeBoja XyJ0XKeCTBEHHOH JIHTepaTyphl TOpas3fio CJIOKHee.

Hanpumep, B cOBpeMeHHOM HEMELKOM sI3blKe HMEETCS OKOJO
400 TbICAY CJI0OB, YTO MOTPEGOBANO Gbl IPUMEHEHHSI KOJIOCCAIBHOTO
KOJIMIECTBA 3allOMHHAIOMIUX siyeeK. Tak, A5l 3aMucH coaepKaHUA
KHUIH B 25 MeYyaTHBIX JIHCTOB, YTO COCTABJSET NPHGIU3HTENBHO
400 crpanun, neo6XoguMa anmapartypa, Mo C/AOXKHOCTH paBHas
[PUMEPHO 5 ThICAYAM TEJEBU30DPOB.

B nocnennee Bpems, npaBaa, co3naHsl NPUHIKNHAJBHO HOBbIE
BUALI «flaMsiTH», 006/1aJalolide BO3MOXKHOCTbIO 3aMOMHHATL M-
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JIHapAbl 3HAKOB H CIOCOGHBIE XPAHUTh HX B CNENHAJbHBIX «KHH-
rax» B Teyenne 50—100 ner. OpHEHTHPOBOYHO MOKHO CUHTATh,
4TO B OlHOM Ky6OMeTpe TaKoil MallHHHON «aMsATH» pa3Melllaercs
GoJiee 5 MHJIIHOHOB 3JIEMEHTOB, T. €. KaK pa3 cojJepKaHHe KHHUIH
B 25 meyaTHBIX JIHCTOB.

Kpowme Toro, HOBble 34lIOMHHAIOUIHE YCTPOHCTBA 06/1afal0T
orpoMHbIM  GbicTpoaerictBheM. IlepenncToiBasi aBTOMAaTHYECKH
«3aOMHHAIOLLYI0 KHHT'Y®, 33 OIHMH Yac MOXKHO MPOCMOTPETb
10 munnuapnoB uudp uau 250 THICAY MNEYaTHBIX JHCTOB, T. €.
4 MHJJIMOHA CTPAHHIL OGBIYHOrO TEKCTA.

DTH HOBblE 3alOMHHAlOLINE YCTPOHCTBA pa3pabaThIBaJHCh AT
GLICTPOEHCTBYIOUIMX MalIHH, TNpefHa3HAuYeHHBIX [Jisi aHasin3a
coIepKaHUsg MHPOBOTO (bOHJA HayYHO-TEXHHUYECKOH JIHTepaTypbhl;
JUI aBTOMAaTHYECKHUX CTPaBOYHBIX MAaLIHH, YTOOBI XpPaHUTb OTPOM=-
HOe KOJIHYECTBO CBeJeHHil; A/ HH)OPMALMOHHBIX M CTAaTHCTHYE-
CKHX MalluH, Heo6XOAHMBIX B TeX caydasx, Korpa Hago o6pa6o-
TaTh GOJBLIOH TNOTOK CTAaTHCTHYECKHX CBeleHHil o pa6ore mpo-
MLILIJIEHHOCTH, CelNbCKOro X03s1HCTBa, TPAHCHOPTA, NMPOAHAIH3H-
poBaTh HX M BhIpaboTaTb NaHHBlE [JIs TJIaHHPOBAHHA H PYKO-
BOJCTBA.

BeccniopHo, 314 GoJiee COBEpIIEHHBIE BHABI «aMSATH» JOJXKHBI
CHITPATh BaXKHYIO POJib H B pelleHHH npoGJuembl mnepeBona. Onu
HaMHoOro o6Jier4aT TeXHHKY aBTOMaTHYEeCKOro MepeBoja W PaclLlH-
PAT €ro BO3MOXKHOCTH.

IlepeBor XyHOMKECTBEHHOTO TEKCTa OCJHOXKHSETCH He TOJbKO
HeoOXONUMOCTbIO OTPOMHOro o6beMa cJaoBaps, HO H TeM, UTO B
XYyJMOXKeCTBEHHOH JIUTepaType BCTpPe4alnTcs oco6ele 060pOTHI, TeC-
HO CBSI3aHHBble C JKU3HbIO M OGBITOM Hapoja, KOTOpwle npu ¢op-
MaJIbHOM Nepesojie He GYAYyT NOHATH. B 3TOM ciyuae nepeBonuu-
Ky Hafio NepeBOAHTb TEKCT He GYKBa/bHO, a CO3[aBaTh HOBYIO
¢opMy, npaBUIbHO Nepelraomyio comepxanue. Takofi nepeson
ABTOMAaTH3HPOBaTh, KOHEUHO, HEBO3MOKHO.

DeKTPOHHBIE GHICTPOAEHCTBYIONHE BBIUHCAHTEIbHbIE MalllHHbI
nosBUJIHCH He GoJjiee 20 sieT Ha3ana. He ToabKo B ynpolieHHOM omnu-
CaHHM, HO U OpH IJIy6OKOM H3yueHHH paboThl 3JEKTPOHHBIX Ma-
LIHH co3[aeTcs MOJHAas HJJII03Us TOro, YTO OHH IEHCTBYIOT, Kak
yesnoBeK. Jlaxke mpu onucaHuu HeHCTBUA TAKMX MaIlHH HEBOJBHO
NPUXONHTCS NPUMEHATL CJ0Ba, KOTOPble A0 CHX MOp ynotpebJas-
JIUCb TOJILKO MO OTHOLIEHHIO K YeJIOBeKY, HampiMep MalllHHA <«Bbl-
YHCJASIETY, «NEPEBOJUT», <«aHaNU3HPYET», «3alMOMHHAET» U T. I.
Mtrl HegapoM TakK Nnoapo6HO OCTAHOBHJIMCH Ha NMpHHLHIE paboTH
9THX MAaUIHH; UX JefcTBUS KaKyTcsl OuYeHb OCMBICJeHHBIMH. Kak
TOJIbKO MOSIBUJIMCH 3TH MALUHHBI, HA HUX 0co0oe BHHMaHHe o6Gpa-
THJM (U3HOJOTH. A Henb3sl JH, MOAYMAJH OHH, HCNOJb30BATh TH
MAILIUHBI AJ15 H3Y4YeHHS TeX CaMblX YMCTBEHHBIX JeHCTBHH yesOBe-
Ka, KOTopble Tak GJIeCTsillie HMHTHPYIOT MALUMHBL [Js1 H3yYeHHS
NpOUECCOB, KOTOPLIe NMPOHCXOAAT B MO3ry 4eJOBeKa, B €ro Heps-
HOH cucteme?
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[MoHATb RO KOHLA 32aKOHBl JKH3HE[NEsITEeNbHOCTH OpraHU3Ma,
rmpoueccsl, NPOTEKaloLHe B €0 OPraHax, B3aHMOCBA3b UX; YYTKYIO
H TOYHYIO paboTy HEPBHOH CHCTEMbI, CJIOXKHYI0 H MYApyIO Aes-
TeJbHOCTh MO3ra; NPHPOAY UYBCTB, pa3yMa, BOJIH, TeMIIepaMeHTa;
HAYYHTHCS YNPaBJATb BCEMH CJOXKHBIMH IPOLECCAMH B JXKHBOM
opraHu3Me — BOT OJHA H3 OOJbIUHX 3aJay COBPeMeHHOH HayKH.

ITpoHUKHYTb B TalHBl XKHBOH NPHPOJALI — Takoe CMeJIoe Keja-
HHe BJajeJo He OAHHM NOoKosieHHeM y4eHbIX. [Tyt K atum TaliHam
JIOAH MCKaJH H B JaJeKOH APEeBHOCTH H HULYT B Hawu AHH. Ko-
HEYHO, ONBIT BEKOB He mpoiues 6ecciegHo. MHOroe, oueHp MHOroe
JOCTYIIHO Tenepb HCCIefoBaTeNio, Ho Jajieko ellle He Bce. Hema-
JI0 GeJIblX TMATEH H B MeJHUIlHHe, H B GHOJIOTHH, H B NCHXOJIOTHH.

Bosbiyio momouis okasaau yueHelM mojend. CHavama 3710
ObIIH TOJIbKO XKHBble MOJE/IH — XKHBOTHbIE U HX OPraHbl, KOTOpbIe
H B HAIlH JHH LIHPOKO HCNOJB3YIOTCS AJS1 HAOJ/MIOJeHHH H H3yue-
HHs yesioBedyecKoro opranusma. [lorom o6patuiu Ha ceGa BHHMa-
HHe MoJeNH (H3HYecKHe M (PH3HKO-XHMHUeCKHe, KaK HauboJjee
JAOCTYMHble H B HEKOTOPBIX CJIy4asX AOCTATOUYHO TOUHO HMHTHPY-
IOllHie MHOTHe fIBJIeHUS B XKHBOM opraHu3Me. Tak Obliu co3jaHbl
MOJeJH cepAla, nouek, jJerkux. [Toutu cro Jier Hazax Marreyuud
noctpous (pH3HYECKYI0O MOAEJNb HEPBHOrO BO36YyKIAeHHA, a JIuaiu
CMeJIO Jeslall BHIBOALI O NPHHIMNAX pPaCIpPOCTPaHEeHHS HepPBHBIX
HMIYJIbCOB M0 HEPBHBLIM CTBOJAaM, HalOa0jas, KakK BeleT cebs
JKeJle3Hasl MPOBOJIOKA B a30THOH Kucjore! CMenas aHaJ/orHs, XOT
Ha MepBbld B3IVIAL HEMOHSATHAsA, HO TeM He MeHee OYeHb MoJie3Hast
JJIfl HAayKH, ChirpaBllIasi B CBoe BpeMsi OOJbUIYIO pPOJIb B NMOHHUMA-
HHH Dpouecca pacHpocTpaHeHHUsT HEPBHBIX UMIYJbCOB B IKHBOM
opraHusme.

OcoGeHHO pacCIIMPUIHCh BO3MOMKHOCTH YYEHbIX, H3YYaIOUIHX
JKHBYIO MpPHPOAY, NOCJTe TOrO KaK Obuio 06HApyXkeHo, 4TO H3Me-
HAIOLHeCs 3JeKTPHUYeCKHe MOTEeHIHaJbl 0GHAPYXKHBAIOTCA TOYHDI-
Mu npubopamu npu paboTe cepaua, JIeTKHX, IIPH BO30Yy/KAeHHH
HepBa, NpH pabore Mo3ra. Mosr yes0oBeKa, HalpHMep, HelpepbiB-
HO, AHEM H HOYBIO, TeHEPHPYET 3JeKTpHYecKHe KonebaHus. Bpauu
CUHTAIOT, YTO B MO3re 3[JOPOBOTO YesoBeKa BO3OYKIAIOTCH KoJje-
6anuda ¢ yacroroit or 8 no 13 koseGaHuil B CEKYHAY C HaJI0XKeH-
HbIMH Ha HHX OoJsiee 4acTbIMH KOJIeOAHHSAMH — H0 25 B CeKyHAY.
Ilpu pasnuunbix 3a6o/eBaHUSAX 4aCTOTA H AMIVIMTYAA KoJeGaHHil
MeHSIIOTCSl, MHOT/Jla la’ke BO3HHKAIOT «3JeKTpHueckue OypH».

DyieKTpHUECKHe MPOLECCH, IPOHCXOASIHEe B HEPBHOH CHCTeMe
H JpYruX opraHax, 3a4acTylo XapakTepH3YIOTCS TEMH XKe 0cobeH-
HOCTSIMH H KOJIH4eCTBEHHBLIMH COOTHOLUEHHSIMH, UTO H KoJieGaHus
B HEKOTODBLIX 3JIEKTPHYECKHX CHcTeMaX. ITO Jaj0 BO3MOXKHOCTb
YUYeHLIM NMPHMEHATb 3JMEKTPHUYECKHe, a BIOCJIEACTBHH H 3J1eKTPOH-
Hble MOJEJ/IH JJ/151 H3yYeHHS JKH3HCAEATENbHOCTH KHBOTO OPraHH3-
ma. OnHo#t u3 mepBbIXx Gblia co3fana Bau-pep-Tlosiem 31eKTpoH-
Has MOJEJb CepAlla, HA KOTOPOM H3yyaJach pHTMHYecKas jesl-
TesNbHOCTh cepaua. Moaenr Bau-pep-IToass npepcrasiasia co6oi
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npocToll naMnoBhHil renepatop. HanpsikeHnue, napaeMoe 3THM re-
HepaTopoM, MO MEpPHOAMYHOCTH COBIAaJaeT C PUTMOM paboOThl
cepama.

Meicsib 06 HCMOJIB30BAHHH 3JEKTPOHHBIX MAaUIHH B KauecTBe
MoOjiesiell mpHLia, KOHEYHO, He cayuaiiHo. Pu3uoJjoru Xopoo
3HaJIH, YT0 NPHHLUMN AEACTBHSA 3aMKa H 3J€MeHTapHOH cueTHOMH
sIyeiiki 3J€KTPOHHBIX MAlIHMH CXOJEeH C NMPHHIHUNOM JAeATeJbHOCTH
HepPBHBIX KJIETOK. HepB ToXe MOXeT HaXOAUTBCA TOJNBKO B OLHOM
U3 JBYX B3aHMOHCKJ/IIOYAIOUIHNX COCTOSAHHI: JUOO HepB BO30YyXK/EH,
n1n60 HaxoAuTcsd B nokoe. 3HAUHT, »KHBOH HEPB TOXe JEHCTBYeT
10 CXEeME «J1a» HJIH KHEeT>.

Ho He Tosbko 3Ta aHA/OrHs NpHBJEKJa BHHMaHHe (H3HOJMO-
roB. «IlamsaTp» MaLIMHBI — BOT 4TO HX Ype3BbIUafHO 3anHTepeco-
Bajsio. Benbp namaATh, KOTOpas 3akK/AIOYaeTcs B TOM, YTO HH OJHO
BOCIIpHSATHE, pa3lpaXKeHHe He NPOXOJAHUT JJisl uejoBeka GecciellHo,
OCTaBJIsIeT «cjell» B ero HepBHOH cHCTeMe, OTJHYaJga A0 CHX NOp
TOJILKO uesoBeKal

«IlamMATb» MalIHHBI B HEKOTOPOM OTHOIIEHMH aHaJOrHyHa na-
msATH yesoBeka. [Tono6HO ToMy, Kak HepBHBIe KJIETKH HOJ BJIHSIHH-
€M pasJpaKeHHusl ellle AOJT0o XPaHAT «BOCNOMHHAHHA» O HeM, 3a-
NOMHHAIOIKE fYeHKH MalIMHbl TOXe COXPAaHSAIOT H3MeHeHHud, Npo-
HClIefllNe B HHX B pe3ysbraTe JelictBuii MawuHbl. Koneuno,
MeXAY «NaMsATbIO» MaWHHBl H MaMATbIO YeJOBeKa HMEITCS H
cyluecTBeHHble pa3jnyusi. Hanpumep, namsaTe uenoBeka, QHKCH-
pys coObiTHe, CONPOBOXKAALT €ro psAAOM CyObeKTUBHLIX BHeyatJie-
HHUH, NONOJHHUTeJIbHBIX COOOGpaKeHHH M APYTHX MCHXOJOTHYECKHX
($aKTOpoB, a «NaMATb» MalIHHBl NPeJACTaB/sieT cO60H YHCTO GH-
3HYECKHUH aKT, OObIYHO UMEIOIIHH 3/EeKTPUHUECKYIO NPUPOLY U (PHK-
CHPYIOUIMH HEKOTOpPHbIi Habop CHTHAJOB, NOJJEXKAallHX 3aNOMH-
HaHHIO.

YueHbIX 3aHHTepecoBaJsid U OOlHe MPUHUMNBLI YyOpaBJeHHs] H
peryavpoBaHHsi B KHBOM OpPraHH3Me H MallKHaX.

Kakue xe aHa/joruu Moryt G6bITb B CHCTeMaX aBTOMAaTHYeCKO-
FO ynpaBJeHHs H PeryJHpoBaHHs B XXKHBOM U HEXHBOM OpraHH3-
me? J)KuBOH OpraHH3M MOXKHO pacCMaTpHBATh KaK COBOKYMHOCTb
CaMblX Da3JMYHBIX CHCTEM aBTOMAaTHYECKOTd peryJupoBaHHs U
ynpasJieHusi. B opraHn3me yesoBeKka H KHBOTHOTO BCe OpraHbl
pa6otalor rapMoHHuyHo. OpraHusM CTPeMHTC K HOPMAaJbHOMY,
YpaBHOBEIIEHHOMY COCTOSIHHIO. 3710POBLIA OpraHu3M caM Moafjep-
JKHBaeT CBOIO TeMnepaTtypy, AaBJjeHHe KPOBH, caxapHblil Oananc
Ha onpejfeneHHOM YpPOBHe.

Kak ocyuiectBasiercsi 310 yrnpasJ/ieHHe, WJH, TOUHee, caMoyIl-
paBnenue? C MOMOIUBIO CJOXKHBIX CBSi3eH, KOTOpble CYLLeCTBYIOT
B opranuame. C noMoulblo cHCTEM ynpaBJeHdsi paboToi cepAua,
neyeHH, JbIXaTeJbHOro LEeHTpa, xejde3 BHYTpeHHeH CeKpeuuHu H
APYruX OpPraHoB. DTH CHCTEMBl YNpaBJieHHSl AeHCTBYIOT CPaBHH-
T€JIbHO HE3aBUCHMO APYT OT ApPYyra, HO OHH OO bLeAMHEeHbl LeHTPallb-
Holt HepBHOH cHcTeMoOH. 3afaya 3TOro ynpasJ/eHdA-—NOAACPKATD
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OT/[e/IbHbIE OPTaHbl H BeCh OPraHH3M B LEJOM B HOPMaJILHOM COCH
roauuu. OHAKO XXHBOM OPraHU3M He eCTb HeuTO U30JHUPOBAHHOE,
oTopBaHHOe OT BHelHeil cpeibl. )KuBO# opraHuaM TecHo cBs3aH
C OKPYXKIOIUM €r0 MHPOM, OH MOCTOSHHO B3aHMOJENACTBYeT C
HHUM, pearHpys Ha Pce H3MEHeHMs BHeUIHeH cpelbl, CTapascCh CoX-
paHUTb BHYTPEHHHH PeXKUM GPraHH3Ma HEHM3MEHHBIM.

BcnomMuuM HeKOTOpble NMpHMephl aBTOMAaTHUeCKOro peryJHpo-
BaHus B XHBOM opraHudme., Hanpumep, Avixanne. Mexanusm ca-
MOperyJHpOBaHHsSI €r0 AOBOJBHO ClQKeH. JlbixaTenbHBIH anmapar
cHaGKeH LeJBIM PSJOM UYBCTBHTENbHBIX HEPBOB, KOTOpble BO3-
6yKAaloTcd NPU NPOXOXKIEHUH BO3AyXa IO BO3AYXOHOCHBIM my-
TAM, NPH COKpAlleHUH JIETKHX, MpU OOGeNHEeHHH CcOoCTaBa KPOBH
KHCJIOPOIOM M o6oraileHHH ero yrijekucjaotodl. Tax, mpH BAOXe
JierKHe paclupsIorcs, N0 BO3AYXOHOCHBIM MyTAM HHTEHCHBHO MpPO-
XOAUT BO3AYX, COCTAB KPOBH TOMOJIHSIETC KHUCJOPOJOM, Ha UTO
pearupyioT HepBHblE OKOHUAHHS B KPOBEHOCHBIX COCyZaXx. ITOT
KOMIIJIEKC BO30YXK/€HUS MO HEPBHLIM BOJIOKHAM NepefaeTcs B Jbl-
XaTeJbHBIN IEHTP MO3ra, H OTTYAA MOCTYNAaloT KOMAaH/bl, TOPMO3s-
L He BAOX H CTUMYJHpYOLHe BbIAOX. [ToTOKN BO36yXKaeHHH, NpH-
HOCHMBIX YYBCTBHTE/bHBIMH HEPBAMH, 3aCTaBJ/AIOT BLOX CMEHATh-
Csl BBIAOXOM, a BBIAOX BJIOXOM, PEryJHPYIOT IMYOUHY NbIXaHHA H
€ro CKopocThb.

Ewme npumep — pedurekc kawns. JlomycTHM, Bbl OTEPXHYIUCD
KpoWKo# x/jeba, 1 OHa MomaJja BaM «He B TO ropJjo». Toruac npu-
CTYN Kaulisg NoMoraer BaM H30GaBHTbCA OT 3TOH HENpPUATHOCTH.
Kak xe sto mpoucxonut? Kpomka xne6a pasmpakaer HepBHble
OKOHYAHHUSA B CJIH3UCTOH 060JIOUKE HblXaTelbHbIX MyTed. DTH AaT-
YMKH pa3fipaKeHHs1 MOCHJIAIOT CHTHAJU3UPYIOUIHEe HMIYJbChl B
HeHTp. B oTBeT mMAyT nmpukasel MblmmaMm. Mpllnbl, COKPAaILasch,
BBI3LIBAIOT pe3KHe BBIAOXH (KallleJb), KOTOPhle H OYHUIAIOT TOp-
TaHb OT NMOCTOpOHHero mpeaMera. Korma kpouika BoiGpachiBaercs
CTpyeH BO31yXa, CHTHaJbl «OeACTBHSI» MpeKpallalorcs, Kauiesb
ytuxaer. Takum o6pa3oM aBTOMATHUECKHl peryasaTop MNpHBe
roptaHb B pexHee, HOPMAJIbHOE COCTOSIHUE,

ITpuMepoB aBTOMATHYECKOrO0 peryJHpOBaHHSI B JKHBOM Opra-
HH3Me oueHb MHoro. M B TexHHKe TakxKe MOXKHO HaiTu Gecyuc-
JIEHHOe MHOXECTBO IIPUMEpPOB aBTOMATHYECKOTO peryJIHpOBaHHS
u ynpasienus. CrajennaBuipHasi, CTeKJOBapeHHas, [JOMEHHas
neyd WJIH APYro# Kakoi-HHOyAb arperat WJIH OGbEKT — 3TO TOXKe
CJIOXKHbIE «OPraHH3MbI», B KOTOPBHIX C MOMOILBIO CHCTEM aBTOMATH-
YEeCKOr0 pPeryJIHpOBaHMsl CaMOOpraHusyercsi cTaGUJIbHBIA, HOp-
MaJIbHBI Npouece BapKH CTeKJa, MJIABKU cTaad Hiau yyryHa. s
YOpaBJIeHHS] 3THMH CJOXKHBIMH OObEKTaMH UeJIOBEK HCKYCCTBEHHO
OXBATHJI MX CJOXKHOH «HEpPBHOH CHCTEMOMH», COCTOsILEeH H3 Of-
HAeJIbHbIX MPHGOPOB, CEA3aHHBIX B LENH aBTOMATHYECKOTO peryJu-
poBanus. CBoeoGpa3Hble OPraHbl «4yBCTB» CHCTEMbI — JaTYHKH—
pearupyioT Ha pa3/iMYHble H3MEHeHHs] BHYTPHU 0GbeKTa H MOChAa-
I0T CHTHAJIBl B YNPaBJSAIOWIUA LEHTP, B «MO3r» CHCTEMBi. 3Aech
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Bcsl NMOCTynHBINass HHGOpPMaLHs O XO#e mpouecca nepepabaThl-
BaeTcl B MH(GOpMaUHIO YNPaBJAAIOWIYIO, KOTOpas MNPHBOAMT B
JBHXKEHHE MBIIIIbI» CHCTEMBl; 3aCJOHKH, KpaHbl, mu6Gepa, uaMe-
HAIOWIHE NOAayy B arperat BOo3AyXa, TONJIMBA H CHIPbA.

Jlo cux nop A5 aBTOMAaTHYECKOI'O PeryJiHpOBaHUs B OCHOBHOM
HCNOJIb30BAJIHCh aBTOMAThl, KOTOPHE OBIH I'MYXH K H3MEHEHUAM
BHeWHUX ycaoBuH. OHu HeACTBYIOT MO 3apaHee 3aJaHHOH Npo-
rpaMMe B COOTBETCTBHH C onpelesieHHoH HacTpoiikoil. C nospJe-
HHEM 3JICKTPOHHBIX YNpaBJAIOLMX MAallHH B TeXHHKe HAcTymaet
HOBasl 3pa — 3pa MalIHH, KOTOPHle, TaK e KaK H YeJlOBeUeCKHH
OpPraHH3M, NpHcHocabaHBaIOTC K BHELUIHHM ycJoBHAM. B Takux
cicTeMax 0coGeHHO Opocaercsl B IJla3a CXOACTBO C YeJIOBEYECKHM
OpraHH3MOM B NPHHUHIIAX NepepaGoTkKH HHpopMamuu: B paboTe
Lenell CBA3H, MO KOTOPHIM 3Ta HH(poOpMalUHUsa nepepaercs.

UYesioBeuecKuit opraHu3M sIBASIETCS CIOXKHOM CHCTEMOH, nepepa-
6artbiBalonlell mocTynarmomyio B Hero uHpopmaunuo. Bce pasapa-
JKEHHSI OKpyiKalollell Hac cpeir BOCOPHHHMAIOTCA OpraHamH
yyBcTB. Pasnnunble Bo3nelcTBHA TpaHCGOPMHPYIOTCS OpraHaMu
3peHHs, clyXa H OCSI3aHHMSI B HepBHEle HMIYJbCHl, KOTOpble Harl-
paBJIIOTCA MO GECYHCNEHHBIM HEPBHBIM BOJIOKHAM, SIBJISIIOLIHMCS
KaHaJlaMH CBsi3H, B M03T, KoTophlii [1aByioB Ha3Ba/ «ueHTpaNbHOM
cranluefi». Kopa ronoBHoro mosra yejoBeKa, cOCTOsSlasg H3 Or-
poMHoro KoJsudectBa (o 10 MuaIHapaoB) HepBHBIX KJETOK, COC-
peforoynBaer B ce6e IEHTPH BCeX OTAENbHHIX CHCTEM CBSI3H.
B xope rosoBHOro Mo3ra HenpepbiBHO NMPOHCXOZHUT nepepaboTKa
HH(pOpPMAaLlUH: CHTHAJNU3NPYIOIUX HMNY/JAbCOB B HMNYJBCH YIpaB-
JIeHHS, KOTOpble N0 MHJJIHOHAM HEPBHBIX BOJIOKOH NPOJE/LIBAIOT
06paTHBIH NyTb — OT MO3ra K MblLIIaM.

Hapo ckasatp, uTo cBSI3b Pa3/NHYHBIX OPTaHOB H OTAeJbHBIX
YYacTKOB KOPHI T'OJIOBHOTO M03ra Gblla OGHapyXKeHa YYeHBLIMH
yXxe faBHo. Ec/ii 3/leKTpHUECKHM TOKOM pasfipa’kaTh onpepaelen-
Hble Y4acTKH TOJIOBHOI'O MO3ra, TO NPHXOAAT B ABHXKeHHe onpe-
JlesleHHble FPYNIBI MBI TeJa.

Eme cro et Haszan Ha 3TO OGCTOSITENLCTBO OOpalllas BHHMa-
Hue CeueHoB. B crathe «Pediiekcrl rojsopHoro mMosra» oH mucas,
YTO BCE BHEIIHHE IPOSIBJIEHHSI MO3TrOBOH J€TeIbHOCTH MOTYT
GBHITh CBeJleHbl K MBILIEYHOMY NBHKeHHI0. Bo3melcTBys TokamMu Ha
onpejeneHHble 30HBI KOPBI I'OJIOBHOIO MO3ra, MOXKHO BHI3BaTbh ¥
yeJI0BEKa OlLYLEHHEe X0/104a, CBETa, 3ByKa H T. II.

Ilono6Ho TOMY, Kak nepefaercsi To MM HHOe BO36yXKaeHHe B
JXHUBBIX OpraHH3MaX B BHIE CEPHH OTAEJbHbIX MMNYJbCOB, TaK H
B 9JEKTPOHHEIX MaIUHHAX 3JIEKTpHUYECKoe BO36YyKAeHHe B BHIE
CepHH 3JIEKTPUYECKHX HMOYJbCOB PAacHpOCTpaHAeTcs OT OLHHX
AYeeK K JPYrdM, NpUYeM JHeHCTBHE STHX siYeeK, Kak Mbl 3HaeM,
noa06HO 1eACTBUIO HEPBHBIX KJIETOK.

AHanoruu, o KCTOpPbIX Mbl FOBOPDHM, KOHEYHO, OUeHb I'py6bl.

B toii ke cratbe CeueHoB 3aMeyasi, YTO MbIC/Ib O MAIIHHHOCTH
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MO3ra mpU KaKHX Obl TO HU ObLIO YCIOBUAX NS BCSKOrO HaTypa-
aucra Knaa. M Tyt e npeaynpexnal, 4To He CAEAYeT CAHIIKOM
MOJAaraTbCA Ha HAWIM CHJBL, HMes B BHIY TaKyl0 MaluMHy, KaK
MO3r: 3TO caMmas NPHYYAJIHBas MalikdHa B Mupe, Bynem ckpomubl
H OCTOPOXKHBI B 3aK/IIOYEHHAX.

Pasymeercs, HHKOMY U B roJIOBY He NMPHIET CTaBUTb 3HAK pa-
BEHCTBA MeEXJIY XKHBBIM OPrakH3MOM H [a)Ke CaMbIM COBepIUeH-
HbIM MexaHusmoM, Ho ecTb B HHX H CXOACTBO. DTO cX0ZHOE — B
CJI0XKHOH cHCTeMe yNpaBJeHHs, B CHCTeMe cBs3eH, 3ajayeil KOTO-
po# sAiBiseTcA NOAJepKaHHe KHU3HeJeATeJbHOCTH OAHOro, paboro-
CIOCOGHOCTH APYTOro.

H3yuas ¢ nmoMoumpio 3/71eKTPOHHBIX MOJeNell 3aKOHbI ynpasJe-
HHA B XKHBBLIX OpPraHM3MaXx, Ye/0BeK CMOXeT MOMOYb OPraHu3MY,
CIPABUTHCA C Pa3JHYHBIMH PacCTPOHCTBAMH B CHCTeMax ympas-
Jdeuusi, Hapywenus B opraHax ynpaBJieHHSI JKHBOrO OpraHH3Ma
MOTYT NPHBECTH K Pa3/JUYHBIM (QYHKIHOHAJbHBIM paccTpoiicTBaM.
Hanpumep, usBecTHbl ciydyau, Korjia 4ejJoBeK TepsieT cnocoGHOCTh
KOOpPAHHHPOBATh CBOM ABHKeHus. [loHMMaHHe MeXaHH3Ma 3TOTO
sIBJICHUS MOXKeT [IOMOYb HAHTH Mephl 60PbOLI C HUM.

CresaHbl mepBble ONMBITHI H3YYeHHSI PaGOTH JIETKHUX, IIHTOBUA-
HOH KeJsle3bl C MOMOLIBIO 3JEKTPOHHBIX Mojeneil. ¥YiKe co3paHo
3JIEKTPOHHOE YCTPOHCTBO, MOJenHpyiollee paGoTy cepAlla H Kpo-
BEHOCHOH CHCTeMBl. DTO YCTPOHCTBO MOXKET BBIUEPTHTH TPadHKH
(3/1eKTpoKapAUOrpaMMEl) paGoThl cepala, HOPMAaJNbHO (PYHKIHO-
HHPYIOLIEro M TPOHyTOro 3aGoJsieBaHueM. Ec/aH AeHCTBHTe/bHas
3JIeKTpoKapaHorpamMmMa cepana GOJNBHOrO COBMajaeT ¢ OAHHM H3
rpacukKoB, BblUepYHBaeMbIX 3JEKTPOHHOH MOJENbIO, 3TO MOXKeT
NOMOYb Bpayy yCTAHOBHTb HJIM MOJATBEPAHTb AHArHo3 3aboJseBa-
Husl cepaua. [logo6ublii MeTox MoXerT ObITH NpUMEHeH H AJS Of-
pede/ieHHsl XapakTepa HepBHBIX H NMCHXHYeCKHX 3aboseBanuil. Ha
OCHOBE CHATHIX Y OoJibHOTO 3HLEe(daJorpaMM M CpaBHEHHSI UX C
KPHUBLIMH, BbIYEPYHBAeMbIMH MO/EJHPYIOLIMM YCTPOHCTBOM, H3Y-
4aloTCA OTKJOHEHHSA OT HOPMbI B paboTe Mo3ra.

Ho Bce e Kak y3ko B 3THX cayyasix craBuTcA Bompoc! Beab
[JIf1 HAYKH BaXKeH He YaCTHBIA NHAarHo3, HHTEpecHO HU3YUHTb Bce
ocobGeHHocTH pa6oThl Mo3ra u cepana. Cepaue Moxer GHITh 370-
pPOBLIM M GOJIBHBIM, HO NOJIKHO CIpaBJSATbCA CO CBOell 3ajavei,
3ajlayelt noaJlepxKaHUs XKHU3HU 4YesqoBeKa. A Belb OHa TaK MHOrO-
o6pa3Hal! Bel noGexanu Ui MOAHSANH KaMeHb — cepjie 3a6Haoch
cuiibHee. Bamu oBnajgen ucnyr, pagocTb, BO3MyIEHHE — H MYJIbC
yuactuica. UenoBek Bo Bce «BK/aaaniBaer cepAue»! Kak ke oHo
ClpaB/ifieTcsl co CBOei 3ajauveil, Kak BJIusIeT Ha Hero padora Apy-
rux opranos? Ha atu Bonpocsl moMoraer oTBETHTb OJHA K3 CaMblX
noc/IeJHHX MOAeNel, MOJeNb MaTeMaTHYecKas.

BosbmuTe cBoI0 pyKy W Hauynaiite nynbc. CKoabko? OGBbIYHO
YHC/I0 yAapoB KoJsebaercs ot 50 go 100 B munyty. 1 Bel naxe He
nono3peBaere, YTo NPH BAOXe H BbIAOXe YAaCTOTa yAapoB cepana
pPe3Ko usMeHsercd, Tak pe3ko, Kak OblBaeT MpH NOAHATHH G6OJb-
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wo TsxKecTH. Ho 3TO mpoHCXOAUT KPAaTKOBPEMEHHO M MpPH 0ObIY-
HOM cueTe myJibca Jaie He 3aMeyaercs. ITO SIBJIeHHe BIOJHE
06HYHO, OHO MPOHCXOAUT 6€3 yyacTHst CO3HAHHUA H ABJgeTcs Heob-
XOAHMBIM YCJOBHEM CYIIECTBOBaHHS OpraHuaMa. YueHble yxe
3HAIOT, YTO NMYJbCOM 3aBeRYyeT He(OJIbIIOe HEPBHO-MEBILIEYHOE 06+
pasoBaHue cepAaua. Ero Has3blBalOT CHHYCHBIM Y3JI0M. DTOT CHHYC-
HBIF y3es dyepe3 oco6blii 6/yKal0UHil HEPB BOCIPHHHMAET BJHA-
HHMe Ha cepAue AblXaHHd, (PH3HUEeCKON Harpy3KH, NCHXHUECKHX Ie-
pexxuBaHui.

H3syuas pa6oTy cuHyCHOrO y3Jja, yueHble NMOMbITAMHCh ONHCATh
ee MaTeMaTHueckuM nyteM. M BoT, Korza ypaBHeHHe, OKa3aBllie-
ecsl JJOBOJIbHO yJaYHBIM MaTeMaTHYeCKHM aHaJorOM CHHYCHOTO
y3na, O6blI0 HalHCaHO, OHO MOPAa3U/I0 MAaTEMAaTHKOB TeM, YTO B
TOYHOCTH COBMNAAajoO C ypaBHEHHEM, KOTOpoe XapaKTepH3yeT
OGBbIYHBIH MasiTHHK. DTO YpaBHEHHe OMHCHIBAeT [BHXKEHHE TSXKe-
JIoTO 1Iapa, MOABEIIeHHOTO Ha cTepkKHe. Kasajoch Gbl, KaKoe OT-
HOWIeHHe HMeeT K cepAlly uiap Ha noaBece? Toabko TO, 4TO H
MafATHHK H cepille B KaKOH-TO CTeNeHH aHaJOTHYHBI KojiebGaTesb-
HBIM CHCTE€MaM, YTO NMepHOA KosieGaHHsS B OLHOM 3aBHCHT OT COK-
pailenus 6/yX/Jaloero HepBa, a B APyroM — OT H3MeHeHus AJH-
Hbl nojBeca. BoJabulero ot mogo6HONH Mojenun W He TpebyeTcs.
CoBceM He 06s13aTeNIbHO, YTOGBI MOMENb H €ro aHaJor GblaH Io-
JIloOHLI BO BceM. Barkna oOumiHOCTh 3aKOHOB, ynpaBJasdomux pado-
Toi o6oux. U Tenepb, UMes JIETKHI JOCTYN K MOJENH, MOXKHO H3Y-
YyaTh MaJlofocTynmHoe cepile. Bexp jerue H3MeHUTh AJHHY NOJ-
Beca MAasATHHKA H 9THM KOJIHYECTBEHHO HMHTHPOBATb 3aBUCHMOCTD
paboThl 6/1yKAAIOLIEr0 HEPBA OT AbIXaHUs, BO36YKIAEHHS, HArpy3-
KM, YeM BeCTH YMO3pHTeJbHble PacCyxKIeHHS O TOM, YTO HEJIb3sl
B3ATb B PYKH.

Yueubix 3aHHTepecoBas U APYroii MOMeHT. MasiTHUK MOMOraer
u3yyaTtb paboTy cepiua NpH HOPMaJbHOM ABIXaHHH, HO Belb OpH
[J1aBaHUH M HEKOTOPHIX CNOPTHBHBIX YNpa’KHEHHSIX HeoGXOAHMA
3aliepKKa AbiXaHHA mocse BAoxa. Kak ato Biusier Ha paGoTy cep-
Ila U XU3HENEATEJbHOCTb OpraHu3Ma? YpaBHeHHe MasiTHHKa
3Jlechb yKe moMoub He MorJs10. HyxHo GblJI0 HCKaTh HOBYIO MOJEJIb.

B npombillIEHHOCTH YacTO NMPUMEHSIOTCS 3JE€KTPOHHBIE CHCTe-
MBI, B KOTOPBIX HCKYCCTBEHHO MPOU3BOAUTCS 3aJepiKKa CUrHaJa.
BripaGoraer reHepaTop 3/eKTPHYECKHI HMIYJbC, a ClelHaNbHas
CX€Ma ero 4yTh MOMPHUAEPIKHT, IOKa He NMOHAAOOUTCA mNepenaTthb
ero B pabounil arperar. KakoBo ke GblIo yAHBAEHHE H PafocTb
YYEHBIX, KOrjla OHH YOeAH/]HChb, YTO 3TH CXEMBl 3aJIepKKH MOTYT
CMOAENHPOBAaTh BJHSHHE 3aJ€PXKKH AbIXaHUA. YUeHble HCClel0Ba-
JIH Cepleynylo peaTeabHocTb 50 yejoBeK M yOeIHJIHCh, YTO HOBAs
MoJAe/b YAHBHTENbHO TOYHO OTOOpakaeT CBA3b COKpalleHUs cep-
JleyHOH MBIIIULI C MPOLECCOM AbiXaHHA. A TaK KaK CXeMbl aBTO-
MaTHYECKOH 3aJlep>KKH XOPOLIO H3y4eHbl, TO YAaJloch HailTH MaTe-
MaTHyeCcKoe ypaBHeHHe, JOCTATOYHO MOJIHO OMHCBIBalollee Cephle
H €ro HepBHble peryasTophl. DT0 Oosiblias nobena MeToAa Mare-
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MaTHYeCKHX MojeJsell. XOTb 5TH MeTOAbl H He HOBbl — HX HCTOPHS
yXOMHuT Ko BpeMeHaM JlekapTa u naxe Jlamerpu, kotopsie npo6o-
BaJM MPUJIaraTh K H3yYeHHIO YEJIOBEUECKOrO INOBENCHHUS Te Ke Me-
TOABl H (POPMYJIHPOBKH, KOTOPHIE yNoTPeG/sA/JHCh B MaTeMaTHye-
CKOM (pH3UKe, — HO NPH COBPEMEHHOM YPOBHE HAYKH OHH JalOT
6craTbie BCXOMBI.

VnomsiHyTele MOLENH H APYrHe MaTeMaTHYECKHe MOAEJH OAH-
HAaKOBO XOpOUIO OMUCHLIBAIOT paboOTy MPOMBILIEHHBIX CHCTEM aB-
TOMATHYECKOTO PEryJIHpOBaHUs U AEHCTBHE «HCKYCCTBEHHOTO Cep-
Ala», MO3BOJSIONIEr0 XUpypraM B HeOOXOAMMBIX clyyasdx ocTa-
HaBJIMBaThb cepAlle Go/bHOro, 3aMeHsss ero aBToMaToM. M naxe
pa6oTy H3BeCTHOH KHOepHeTHUeCKOH HIPYUIKH — «Uepelaxu»,

B nsyuenun paGoThl MO3ra TaKXe HaMETHJICS CYLIECTBEHHBIH
nporpecc.

BeuepoMm 2 utonst 1962 roga B JIeKLHOHHOM 3aJie MOCKOBCKOro
ITonuTeXHHYECKOro My3esl BLICTYyNaJl BCEMHPHO H3BECTHLIH yuye-
HBIA, OfMH U3 co3nartedeil kKuGepHetukn Hop6ept Bunep. On pac-
CKasblBaJ O cBOeli HOBOH paboTe Mo H3yyeHHI0O OHOMOTEHIHAJNOB
Mo3ra.

deKkTposHuedanorpaMMbl yKe JaBHO NPHUMEHSIOTCS AJs H3Y-
yeHns: paboTel MO3ra, AJd JHAaTHOCTHKH ONMyXoJiel MO3ra H APYrux
sa6oneBanuil. Ho Kpaiine manasi BequyuHa 3THX GHONOTEHIIHAJIOB
He M03BOJIslJIa 0 CHX NOp NoJyyaTb STHM fyTeM JOCTATOYHO MOA-
pOOHBIX CBeJeHHH o paboTe HepPBHOM CHCTeMbl. BuHep pemnn
NPUMEHHTDb IJI1 U3yueHHSI GHONOTEHUHAJIOB MO3ra OcCOGBI MeTOA
MaTeMaTHUYECKOrO aHaJH3a, MIHPOKO NpHMeHseMblH AJs H3yYeHHs
CJAy4aHHBIX TNpOLECCOB HJH cJabbIX CHTHAJOB, HAGJIONaeMbIX Ha
¢one nomex. Beap anekrposHuedansorpamMmma npejcrabiaser coboi
He YTO HHOe, KaK 3alHCh OYeHb cJ1aboro curuaja ot paboTalollie-
ro MO3ra, NoJiyueHHYI0 Ha ()OHe CHJIbHBIX MOMeX.

TIpuMeHeHHBIH yYeHBIM METOA CPaBHHUTENBHO NMPOCT. DJIEKTPO-
sHIledaJorpaMMa 3anuchiBaeTcss He Ha 6yMmary uiu (hOTOMJEHKY,
KaK 3TO JeslaeTc B NOJUKJAHHHKAX, a Ha MarHUTHYIO JIEHTy NpDH
NOMOIIM MarHuTo(oHa, NPHCOEAHHSEMOTO K 3JeKTpo3HUedaJo-
rpady. 3areM JieHTa ¢ 3aMHChI0 MPOIMYCKAETCs 4epe3 CrHelHalb-
HbIH MarsHTO(OH, CHAaGXKeHHbIH ABYMS NeHCTBYIOLIMMH OJHOBpe-
MEHHO YHTAIOIUMH TOJOBKaMH. CHrHAJIB], MONYyYaloIHeCs B 3THX
rOJIOBKaX, MepeMHOXKaloTcsl MPH MOMOUIU ClelHaJbHOH pafHOTeX-
HHYECKOH cXeMbl 32 6OJIbLIOH MPOMEXKYTOK BPEMEHH.

B pesynbTaTe Takoit onepanuH MOXKHO MOJYYHTb BaxKHYIO Xa-
PaKTEPHCTHKY H3y4aeMoro mnpolecca, U3BeCTHYIO y MaTeMaTHKOB
noJ Ha3BanHeM «(DYHKIIHH KOPPENSIUHHS.

ITepBbiM pesyiabTaToM HOBOTrO MeTofa GbIO HEOXKHAaHHOEe OG-
HapyKeHue B XaOTHYECKHX, C epBOro B3IVIAAA, 3aIHCSIX JJEKTPO-
sHuedasnorpatda nepHoJHUYECKOro CHrHaja, Bo3HuKasuero 10 pas
B CeKynay. DTo Obll TaK Ha3blBaeMblil ajb(a-puTM, HTpaIOILHil
6o/IbIIYI0 POJIb B YeNOBEYECKOM OPraHH3Me, O NMPHCYTCTBHH KOTO-
poro B Mo3ry yueHble paHbllie HHYEro He 3HaJIH.
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Oxka3sblBaercs, YT0 MPH HOPMAaJILHOM COCTOSIHHM OpraHu3ma
3TOT PUTM OYeHb YCTOHYUB, HO OH CHJIBHO pearHpyer Ha pasJHu-
Hble BHEIIHHE BO3JefcTBHSA M BHYTPEHHHE H3MEHEHHSI opraHH3Ma.
ITosToMy OH MoOXeT ObiTb, aHAJIOTHYHO MYJbCY, HCIOJb30BAH AJis
auarsoctuku. Ho Tak Kak cepAile COKpalllaeTcs B AeCATb pa3 Men-
JieHHee, TO HOBbIH METOJ MOXKET INO03BOJIUTb MPOH3BOAHTH GoJee
TOHKHE HCCJIeJOBaHHsS ObICTPHIX peaKuuii opraHuama. Takoll Me-
TOJ HMeeT KOJIOCCaJbHOe NpaKTHYeCKoe 3HaueHHe, JleHCTBHTE/D-
HO, AJISL TOr0 YTOGBHI OGHAPYKHTb ONMACHOCTb, YTPOKAIOLLYIO 60/b-
HOMY NPH ollepalluy, Bpay, CYHTAIOLHI ero myJbc, AOJIXKeH 3aTpa-
THTb MHHUMYM 10 cekyHA, a HHoraa u MHHYTy. HMlHaye oH He cy-
MeeT ONpeNeJNHTb HapylleHHe paboThl cepAla, B cepbesHbix ciy-
yasix 9TO MpoMejJIeHHe MOXeT oka3arbci onacHelM. [Tostomy Ha-
6noneHune 3a ajabda-puTMOM, ropasfo GbicTpee pearupyiomuM Ha
H3MeHeHHe COCTOSHHSA OpPraHH3Ma, OpHBefeT K HOBOMY mporpeccy
B MeIHIHHe.

B 3akuiioueHde JOKTOp BuHep ckasan, uTo Ha OCHOBe 3THX
ONBbITOB MOXHO NPEANOJIOXKHTb, YTO FPYNNbl KJIETOK Mo3ra JaioT
YOpasJIIOIHe CHTHAMNBI (B HEKOTOPOH cTeneHU aHaJOTHYHbIE CHT-
HajaM, YNpaBJsiOLIUM AeifcTBHeM LHGPOBLIX BBHIYHCIHTENBHBIX
MallHH), NOAYHHSAS CBOEMy pPHTMY paloTy OCTaJbHBIX KJETOK
Mo3ra, a MoxeT ObITb M Bcero opranusma. OcoGeHHO MHTepecHo,
YTO YacTOTa ITHX CHT'HAJIOB MOXKET 3aXBaTHBAThCsd, T. €, NPHHYIH-
TeJbHO YNPaBJAATbCA BHEIIHHMH CHTHa/laMH, HalpHMep BCIbILIKA-
MU CBeTa C yacToToi, O/MHM3KOM K uactoTe aibda-purma. IDTa
BO3MOXKHOCTb, BEPOATHO, IO3BONUT pa3paboTaTb HOBBI METOA,
JleyeHHs] HEKOTOPBEIX 3abo/ieBaHHM, CBI3aHHBIX C HApYLIEHHSIMH
auapta-puT™Ma. A riiaBHoe — IOSIBHJIOCH €llle OAHO BayHOe 3BEHO
B LleNU TeX CBefeHH# o paboTe Mo3ra, KOTopble NMO3BOJSAT CO3/a-
BaTh OoJjiee coBepLUeHHbIE MOAEJH 3TOH IJIaBHOH YHpaBJsioLLeil
cHCTeMBbl OpraHu3Ma,

Oco6eHHO 3aMaHYMBAa BO3MOXKHOCTb HCIIOJb30BaHUS MOJeNei
JUISL U3YYeHHs] MPOLeCCOB MBILIJIEHHS YeqoBeka. B Hayke jmosro
TOCTIQNCTBOBAJIO MHEHHE, YTO NICHXHYECKAA H YMCTBEHHAR NeATe/b-
HOCTh UeJIOBeKa — 3T0 OCOGHlil MHp, HEelOCTYMHBIit 06BEKTUBHOMY
H3YYeHHIO, 3T0 «MUp B cebe». Hemeukuit yuenniii JlrogBur nuca,
4TO «H3y4aTh MO3T MeTOJAaMH TOYHOH HayKH — 3TO BCe PaBHO, UTO
H3yYyaTb MeXaHH3M YacoB, CTPEJIsis B HUX H3 PYKbSA».

Tem He MeHee Hay4yHasi MBIC/Ib H3bICKHBAJa CPeJCTBa MOAXOAA
K 3THM CJOXKHBIM BompocaM. Ele B KOHIle MPOUIJIOro CTOJETHs
pycckue yuennle Jlanunenckuii, CeuenoB, BBegeHCKuil MHOro cle-
Jaau B 06/acTH MOHHMaHHs mpoueccoB paGotsl Mo3ra. CeueHos
6bls1 y6exaeH, 4To MaTeMaTHKH NPUAYT Ha MOMoLUlb (H3HOIOraM
H MHOTHe (hH3HOJIOTHUeCKHe MPOLecchl U NMPoleccsH MblllIeHHs 6y-
AYT OMHCAHBl MaTeMaTHYECKHM fI3BIKOM H CMOTYT M3y4aThbCs C MO-
MOILBIO TOYHBIX HAYK.

Crenya CeueHoBy, Mbl MOXKeM CKa3aTh, YTO PYKOIO MY3BbIKaHTa
BBIPBIBAIOTCA U3 Ge3[yIIHOr0 HHCTPYMEHTA 3BYKH, NMOJIHBIE HH3HH
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H CTPacTH, a MOJ PYKOH CKYJIbNTOpa OXHBAaeT KaMeHb. Beap u y
MY3BIKaHTa M Y CKYyJbITOPA PyKa, TBOPAILASA IKH3HB, CMOCOGHA
AenaTh JIHIIb YHCTO MeXaHHYeCKHe NABHXKEHHs, KOTOPEHE, CTPOro
roBOps, MOTYT ObITb NOJABEPrHYTHl MaTEMaTHYECKOMY aHa/NH3y U
BhIpaKeHbl GopMyJIoH.

ITporpecc coBpeMeHHOH HaykH, BO BCeX ee PasHOBHIHOCTSX,
onpejessercd B 3HaUUTeNbHOH Mepe ee MaTeMaTH3alHeil, H 3TO B
60J/bIIOA CTENEeHH OTHOCHTCA H K GHOJIOTHH W K usnosoruu. Bot
noyeMy Mbicnin CeueHoBa O «apyKGe» GHONIOTHH M MaTeMaTHKH,
KOTOpHIe B €ro BpeMs CUHTANUCh «O6e3yMHBIMH», TaK aKTyaJsbHbl
Cerofiud.

CeueHoB GblT He TOJMLKO (PH3HOJOrOM, — OH Obl H MpeKpac-
HBIM HHXKEHEepOM, 03TOMY He YAHBHTE/bHO, YTO OH XKAaJ U xKeJall
o6beAUHEHFS 3TUX HayK.

B name BpeMst yueHble NOJYYHJIH B CBOE pacnopsiKeHue 3aMe-
yaresbHble MOJAEJH [Jid M3yYeHHs YMCTBEHHOH N€ATeNIbHOCTH ue-
JIOB€Ka — COBpeMeHHble 3JIeKTPOHHble MaTeMaTHUeCKHe MAaIlHHBL
Ilpu coctaB/ieHun nporpaMM AJisfl MaTeMaTHYECKHX MAIIHH yUeHbIE
B psfie CJIyyaeB CO3HaTe/bHO NPEANHCHIBEIOT MallHHe MHOPAAOK
JleHCTBUI, CBOHCTBEHHBI uesoBeKy. Tak, mporpamma nepeBoza
coBNajaer ¢ JefcTBUAMH YeJOBeKa, He 3HAIOMIero HHOCTPAHHOTO
A3bIKa, HO HMEIOLIETO €J0Bapb H 3HAKOMOTO C OCHOBHBLIMH IpaBH-
Jamu nepesofia. IlporpaMma pellleHus CJAOXKHEHIINX 3a4ay BBIC<
e MaTeMaTHKH, COCTaBJE€HHAs JJIA MAlHHB, B OCHOBHBIX uep-
TaX MOXO0XKa Ha NpOrpaMMmy, COCTaBJEHHYIO IJi BBIUHCJAHTENS, HE
3HAIOLIEro BhHICUIEH MaTeMaTHKH, HO yMelollero pa6orath ¢ apuod-
MOMETPOM.

Ho BoT npu u3yuyeHHH JeKTPOHHOH MAIUMHEI AJIS CJIENbIX, MO-
CTPOEHHON JJIf UTE€HHA NeYaTHOro TeKCTa BCHAYX, GbII0 O6HAapyKe-
HO, YTO B AEHCTBHH ee GJIOKOB HMeeTCs MHOTO OGlIero ¢ mpouec-
caMH o6pa3oBaHHs CBfI3eH B TeX yyacTKax rOJIOBHOTO MO3ra, Ko-
TCpble YNPaBJAIOT 3PHTEJbHBIMH BOCHPHATHAMH. B aToM cayuae
KOHCTPYKTOp MAILUHHBI JaXKe He CTPEMHJICA K HOJYYeHHI0 TaKoro
cxonctBa. OHO SIBUIOCH HEH3GEXKHBIM  pe3yJbTaTOM OGLIHOCTH
psAlla 3aKOHOMepHOCTeH paboOThl 3/IEKTPOHHOH CUETHOH MalIMHBI H
YeJI0BeYyecKoro Mo3ara.

HnTepecuo ynoMsanyTh ellle 0 cCnelHa bHBIX MOJAENAX, HJJIIO-
CTPUPYIOLIHX BbLIPA6OTKY Y XKHBOTHHIX YCJOBHOro pedJiekca H
npouecca o6yuenus. Kak ussectHo, [1aBnoB BripaGaThiBan y K-
BOTHBIX YCJIOBHBlEe pedieKchl, CUCTEMATHUYECKH MOBTOPSAsSi OJUH H
TOT XK€ ypOK: HallpuMep, CONpOBOXAas KOpMJeHHe coGaK 3BOH-
KoM. Uepes HeKoTOpOe BpeMs IpH 3BOHKe Y CO6aK HauMHaJ BblIe-
JSATbCH KeJYMOUYHBIH COK, KaK NPH KOPMJIEHHH. YueHbIMH ObLIH
co3llaHbl MOJEJIH, MOJYYHBLIHE Ha3BaHHE <«Yepenaxu» H «Mbl-
HIH», — 3TO NMPOCTeHIIHe MOAENH, C NMOMOIIBI0 KOTOPHIX MOXHO
HJLTIOCTPHPOBATD IIpollecc o6yuyeHHss U BbIpa6OTKH pedJeKcoB Y
JKUBOTHBIX.

Cosnapasi 3TH MOZeH, KOHCTPYKTOPHI HaleIWJH UX, NoXaay#,
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6oJiee COBepIICHHBIMH peakLHUsIMH, Gosiee OCMBIC/EHHBIM MOBejC-
HHeM, 4eM 3TO CBOHCTBEHHO HacTosuUM XuBoTHbiM. Ha mopenu,
HMUTHDYIOIIHE MOBEJEHHE XXUBBIX CYIULECTB, MHOTHE (H3HOJOrH
BO3JlaraJid OYeHb GOJIbIIME HaJEXKIbl, epeoleHHBAsA HX 3HAUEHHUE,
BO3MOIKHO, 3a6bIBast 0 TOM, UTO «B peajJlbHOM MHpe BCAKOe XHBOT-
Hoe JOJIXKHO GbITh FOTOBO acCCOUMHPOBATh Kakoe Obl HH ObLIJIO SIB-
JIeHHe ¢ KaKHUM Gbl TO HH GbIJIO JPYrHM», a 3[4€Cb 6e3yCJIOBHbIH U
YCJIOBHBIH pas3/paxKUTeJH HaMeueHbl 3apaHee, NpeJoNpeae/aeHbl U
HUKaKoi cBOGOJOH BOIM 3TH 3JIEKTPOHHBbIE CyIecTBa He obJaaja-
101T. Ec/lH B UX NMOBeJeHHH H TAUTCA KaKOH-TO CKPBITHI CMBICI, TO
OH CKpPBHIT TOJIBKO JJ1s1 IIOCTOPOHHEro IJ1a3a, a HUKaK He I ero
co3pareJsl.

AHanoruunble 4 eme 6oJiee CJAOXKHbBIE ONBITEL MOKHO OCYLLECT-
BUTb C IIOMOLIBIO 3JIEKTPOHHBIX YHHUBepCaJbHbIX MaliHH. s aT0-
ro cosjaloTcs clelHajJbHble NpOorpamMMbl  paboThl MAaLIUHBL, YTO
OTKpBIBaeT 60JbIIHE BO3MOXKHOCTH MJIsl MOJAETHPOBAHHSA pa3jHy-
HBIX OpPCLIeCCOB, NMPOUCXOAAILUX B XKHBBIX opraHusmax. Mojesnu
THMA «Yepenaxu», «MBILH» H Gosiee CJOXKHBIE AAJH TONYOK OYeHb,
BaXKHOMY HayYyHOMY HAIpaBJIEHHIO, 0 KOTOpOoM OyZeT paccKa3aHo
BO BTOPOH YacTH GPOLIIOPHL.

JKenanne HayuaTh ¢ MOMOIIBIO 3/JIEKTPOHHBIX MOJeJelH mpouec-
CBHl B KHBOM OpraHuH3Me Bce GoJsiee oBJiajfeBaeT yueHoIMH. M mpu-
MepOM TOMY CJAYXKHT MOJe/Ib, HMHTHPYIOILAsA He NMOBaJKH XKHBOrO
cyllecTBa B IeJIOM, JaXKe He OTHeJbHble ero pedJieKCel, a BCero
JuLb pa6oTy OfHOro oprana — pyku. Ho ata momens ctéut Bcex
ocraJbHbIX BMecTe B3AThIX. [ mpexse Bcero tem, 4To ee moseje-
HHe He NpejonpefiesieHO 3apaHee, KaK NOBeleHHe KHOepHeTHue-
CKHX MrpylleK, He BOCHPOH3BOJUT B TOYHOCTH 33 aHHYIO XKECTKY O
nporpaMMy. MoXKHO cMeJIo yTBepXaaTh, YTO 3Ta YHHKaJIbHAs MO-
JleJib YIpaBJsieTcsl MBICTIbIO YeJIOBeKa.

Ha oxnom u3 3acenanuii Ilepsoro MeK1yHapoIHOro KOHrpec-
ca MO0 aBTOMATHYECKOMY YIPaBJIEHHIO K JOCKe MOJOLIe] MOJIOROH
YeJIOBEK H MeJIOM YeTKO HaMHCaJ MPHBETCTBHE YYAaCTHHKAM KOH-
rpecca. DHTy3Ha3M, C KOTOPBHIM NPHCYTCTBYIOIIHE BCTPETUJH 3TO
NpPUBETCTBHE, OOBACHAETCA TEM, UYTO MeJl JepKaJia He PyKa, a Mpo-
te3. M He 06GBIYHBLH, a ¢ 6M03JIEKTPHYECKHM YlIpaBJeHHeM, ocylie-
cTB/AsieMblM Mo3roM. CHrHaJbl, YyOpaBJ/siiOliHe NpOTEe30M, CHHMa-
IOTCSl ¢ MOBEPXHOCTH KOXKH BOJIM3H TeX MBIUIL KYJbTH, KOTOpbIe Y
3l0pPOBOro YeJOBeKa YNPaBJSIOT JABHXEHHAMH KHCTH U NaJjbleB.

He 6yner GosnbwiuM npeyBeJUYeHHEM CKa3aTh, YTO STHM IMpPO-
Te30M ynpasJ/sieT BoJs yesioBeka. UenoBek 3axoTes B3ATb Mes H
HamucaTh Ha AOCKe onpejeseHHoe caoBo. IIpu sToM B MO3ry aBTO-
MaTHYeCKH BO3HHK/IU HepPBHBI€ HMIIYJbChbl, KOTOpbIE Y 3J0POBOrO
Ye/IOBeKa BBHI3LIBAIOT MbILIeYHblE peakIMH, HeoOXoquMble AJs HC-
MOJIHEHHUS ero XeJaHHA. ¥ UHBAJHAA TOXKe BO3HUKJIH 3T KOMaHA-
Hble HMIYJIbChl, HO OH JIHIIEH PYKH H OCYILIECTBJICHHe ero »efna-
HHMA CTaJ0 BO3MOXHBIM JIHUIL [pPH MOMOuiH npote3a. Komauanbie
HMNYJIbCHl BbI3BAJIH COKpAIleHHE OCTAaTKOB COOTBETCTBYIOIHX
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MbILIL H OJIHOBPEMEHHO nNofABJelHe GHONOTEHLUHAJIOB Ha GJIH3Je-
JKALMX yYacTKaX KOXKH. DTH MOTEHLHAJbl H HCHOJb3YIOTCH A5
ynpaBJeHUs] NPOTe30M. DTOT NPOTe3 CHpaBeNJHBO HAa3BaTh OAHHM
u3 yynec XX Bexa. On BomjoTus B ceGe NOCTUKEHHS KHGEpHETH-
KH, OHO(H3HKH U PaZIHO3JIEKTPOHHKH. B oT/H4ue oT paHee u3sBecr-
HBIX NPOTE30B, UCNOJb30BABLIKX CHJAY YUEJ€BHIMX MBI HHBa-
JHIa, 9TOT TMpore3 paboTaer 3a CUET SHEPrUH HEGOJBIUIOTO AKKY-
MyJsaTopa, obecneuyuBaloiiero pa6ory nporesa B TeUueHHe AHS H
3apsAXKaeMoro oT OCBETHTENbHOH CETH HOYbIO.

Brnonorenunansl BO3HHKAIOT U HAa KOXe 3[0POBOii pyKH, UTO H
No3BoJigeT NpeABHIETh LIMPOKOE NMPHMEHEHHe aHAJOrHYHBIX NpO-
T€30B B NPOMBIULIEHHOCTH. DTOT 3aMeyaTebHbi npubop He
TOJIbKO NO3BOJNIHT BEPHYTb MHOTHX WHBAJHAOB K IIPHBLIYHOMY
TPYNY, HO H 3aMEHHUTb PYUHOH TPYA B YCJOBHSIX, ONAaCHBIX AJs
3J0pPOBbSl H KH3HH yenoBeka. OH, BepOSTHO, BHITECHHUT MaHHIY-
JATOPLI, NPUMeHsAeMble IJs1 BHIMOJHEHHs pas/IMYHBIX omepauHii B
«TOPSYMX» 30HAX ATOMHBIX JEKTPOCTAHUME, NPH PEMOHTE CJIOXK-
HBIX YCTaHOBOK, B KOTOPHIE HE MOXKET INPOHUKHYTb UeJIOBEK, H BO
MHOTHX NOJOGHBIX CayuasX.

Mu pacckasanu JiHMlIb O HEKOTOPBIX COBPEMEHHBLIX MOMIENSX:
3JIEKTPOHHBIX MaLIHHAX, BHIIOJIHAIOIUX MaTeMaTHUecKue, JIoTHye-
CKHe NeHCTBHSA, U CNelHaJbHEIX MOAeNSX, C MOMOILBIO KOTOPBIX
MOKHO M3yyaTb MHOT'HE MLICJIUTE/NbHbIE, NCHXHYECKHE WU JpyrHe
(YHKUHH 4yesoBeKa, MOXKHO MOJe1HpPOBaTh 3TH NpPOLECCH B A0C-
TYIHOH AJs1 u3yueHusi ¢opme.

OnHaKo Henb3si 3a0blBaTh, YTO, HECMOTPsI Ha MHOT'He aHAaJNO-
FHH MEXNY YeJOBEUeCKHM MO3rOM, HEPBHOH CHCTEMOH M 3JIeKT-
POHHOJ CUeTHOH MaUIMHOH, UM CBOHCTBEHHH U r1y6OKHe, Helpeo-
JonuMble pasnuuusi. Ilo BEIpa)keHHuio OJHOrO Yy4eHOro, HepBHAH
cHCTEMAa — 3TO «MeXaHH3M OGoJsbllell CJH0KHOCTH, 4yeM JI060H
U3BECTHHII HAM HCKYCCTBEHHBIH MeXaHU3M, U ee JeHCTBHS, COOT-
BETCTBEHHO 3TOMY, pa3HooGpasHbl H cJoxHH. [Ipo6Gjema mnoHu-
MaHHs HEPBHOH JesiTeNIbHOCTH JKHBOTHOTO sIBJSIETCS ropasfo 60-
Jaee ray6oKoil, yeM mpo6GjeMa MeXaHH3Ma BbIYHCIHTEJIbHOH Ma-
HIHHBLY,

ITo3TOMYy OTOXKIECTBAATL peasibHble OPraHW3Mbl C TEMH MOJe-
JAMH, KOTOpble NOCTPOEHBl 1151 0ObsICHEHHs X, OTHIOAb He cJe-
Ayer.

Sto nonuManu ewe B XVI Beke. Buaes Ilackanb, KOTOpHIH
co3j/la/l 4y[O CBOEr0o BPEMeHH, OJHY H3 NMEePBBIX «IyMaloLHX» Ma-
IIHH, TOBOPHJI:

— He cnenyer o6ManbBaTh ce6si, Mbl AIBJSIEMCS B TaKOH Ke
CTeNeHH aBTOMaTaMH, B KaKOM M MBICJHSILHMH CYUIECTBAMH.

— Apudmernueckas MawuHa, — 106aBiasieT OH,—COBepIIaeT
IeHCTBUA, KOTOpble NPUHOJMKAIOTCA K MBICAH Gosee, ueM Bce, Je-
JlaeMoe }KHBOTHBIMH; HO OHa He JeJlaeT HUYEro, UTo 3aCTaBHJIO Obl
NpH3HATb, YTO OHa o6j1ajaeT BoJel, KaK XXHBOTHOE.

HesioBEUECKHIT MO3I COAEPKHUT GECUNCTIEHHOE KONHUECTBO ped-
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JIEKTOPHBIX CBfI3€H, POXKAAOUHX pa3HoOGpasHble BHIBI TBOpUE-
ctBa. [1aBJoB rOBOPHJI, YTO MO3r YeJoBeKa TauT B cebe CTONBLKO
TBOPYECKUX BO3MOXHOCTEH, UTO YeJIOBEK 3a BCIO CBOIO XKH3Hb He
B COCTOSIHHH HCIOJIb30BaTh H MOJIOBHHY M3 HHX.

CrpyKTypa Mo3ra—>3TO HeENOBTOpHMOe, CiydaiiHOe coyeTaHHe
HepPBHBIX K/IETOK — HeiipoHoB. Ho 3To orcyTcTBHe mopsigka, 3TOT
Xaoc B COYETAHUH C OIPOMHBIM pa3HooGpa3HeM BO3MOXKHBIX CBSI-
3efl MeX/Jy OTJAeJbHbIMH KieTKaMu INOPOXAAIOT 3aMeyaTebHYIo
C/1aXKEHHOCTb pabOThl U€JOBEYeCKOro OpraHuaMa, HeAOCTYNHYIO
MalKHe, B CTPOEHHH KOTOPOil apHT uaea/bHblil nopsaoK. Heso-
BEKY CBOMCTBEHHBI CO3HAaHHe, HHIUBHAYaJbHOCTb, XapaKTep, TeM-
nepamenT. MauiuHa ke o6pedeHa HaBcerja JiHIIL CJeNo CAeno-
BaTh BOJIe CO3/[aBILEro €€ YejoBeKa, BLIMOJNHSThL JHLIb HOpPYYeH-
HOe eH [eJo, HO BBINOJNHSATh MOJIHHEHOCHO OLICTPO, TOYHO H aBTO-
MaTHYeCcKH C HayaJja 10 KOHIa.

KoHeuHO, MOXKHO CO3AaTh 3JIeKTPOHHBIA MO3T MOYTH KakK Yrol-
HO CJIOXKHBIM, GJIH3KHM 1O CBOEMY CTPOEHHIO K XuBOMY. Oxpun
aMepHKaHCKHH yuyeHbIl 3aXOJUT B CBOHX MEYTaX AaxKe CIHIIKOM
npaneko. OH roBOpHT:

— Ecaun 66l MBI MOTJIH pacrnosiaraTb AOCTATOYHBIM KOJHYeCT-
BOM LEHTPaJIbHBIX KJIETOK (3JE€MEHTOB HCKYCCTBEHHOro Mosra),
ecqu Gbl OHH ObIJIH JOCTATOUHO MaJibl, €C/iH Obl MBI, HaKOHell, pac-
foJsarajqi LOCTAaTOYHBIM BpeMeHeM, JOCTaTOYHbIM, YTOOB coGpaTh
BCE 3TO BMeCTe, TO Mbl MOIVIM Obl [IOCTPOHTb POGOTH], AEHCTBYIO-
mye 1o Jaw6oi 3agaHHOi mporpamMe. Bplio Gbl HETPYAHO MOCT-
poutb poGoT, BeAylHil ceGst B TouHOCTH, Kak [l:koH II»koHC uiu
Tenpu CMuT, uin ke poGOT, HMEIOILHH JMI0G0e KeaeMoe ycoBep-
LIeHCTBOBaHHe cBoficTB nosenenus Jxouca uiau CMmura.

Ho 3auem nam po6or, noxoxuit Ha kouca uaun Cmura? Bens
po6OT HHKOrAa He 3aMEHHT He TOJIbKO HbIOTOHOB H TaJ/IMJIeeB, HO
M I)KOHCOB H CMHTOB. 3aueM 3aTeBaTb THTaHHUYECKYIO paborty,
3Has Hanepen o ee GecrosesHocTH? UHC/I0 HEPBHBIX KJAETOK y ue-
JIOBEKa HCYHCISETCS UHCJAOM ¢ aecsatbio Hyaamu (101°), uto He-
CPaBHEHHO NPEBOCXOJHUT YUC/JAO 3JEMEHTOB CaMoil GOJbLIOH BbI-
yucauTesnbHOi MamuHbl, OQHH yuUeHbIH MUIIET, YTO MAIUXHA C Ta-
KMM KOJIHYeCTBOM 3JI€MEHTOB, KaK H MO3r, Hyxjajaachb Obl AJjs
pasMellleHHs] B NMOMELIEHHH, NIPEBOCXOASAILEM CaMblii OTPOMHBIH
He6ockpeb. [/ cHaGxkeHUs1 ee dHeprHell HyxKHa Obuia Gbl MOLUb
Huarapckoro Bomonana, a A/s oxJaxAeHHs ellle OAHH TaKof ke
BoJonaA. Kpome Toro, XoTs Takofi coBepIIEHHBI 3JEKTPOHHbII
MO3T BBINOJIHHUT JIF06o€e [0, pewuT J106YIo 3a4auy, HoO MOCTaBHTh
ee HHKOrAa He cMoxeT. OH BBIUIONHHUT JHUIb TO, YTO 3a4aHO eMy
4eJIOBEKOM, — He OOJIblle.

HckyccTBeHHBIA MO3T HUKOT/[[a HE BBIAJET 32 paMKH Npeaonpe-
JeJIeHHs, MallHHa He CMOXeT H306peTaTb, 3aHHTEPECOBLIBATHCS,
TBOPHUTb. De3 uenoBeka MamuHa, [axe caMas CoBeplueHHad,
HHYTO, OHA JIMIIb OpyAHe B ero pykax. Ee «Mo3r» He MbicauT, a
JIMIIb OTpaxKaeT MbICAH ee TBOpIIA.
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Ho TyT BO3HHKaeT BOMpOC: B KaKOH e CTeNeHH HCKYCCTBEH-
HBIll MO3r coBepieHeH? HackonbKo ero BooOlle MOXKHO CUHTATD
«MbplcasguMy, OauH U3 3apy6GexXHbIX co3nartesieli COBpeMeHHHIX,
«IyMaIOIUX» MaLIUH NpEeAJiaraeT CYMTaTh MAIIHHY CIOCOGHOM
MBICTIHTB, «€CJTH OHA MOXKET NPH H3BECTHBHIX MPEAMUCAHHBIX yCJI0-
BHUAX INOApPa)XKaThb YeJOBEKY B OTBETAaX HA BONPOCH HACTOJBKO
Xoponio, 4To6bl OOMaHYTh HAa 3HAUUTENbHEI NePHOJ BpEMEHH ye-
JIOB€Ka, 3ajatoiiero Bonpocel». Eciin  6bl gesio GBIO  TOJNBKO B
¢opmanbHOM onpeneneHnn cxoactBa! IIpu coBpemeHHOM ypoBHE
TEeXHUKH MOXKHO CO3/aTh B NMaMATH MaUIHHBI TakoH 0GbeMHCTHI
ClOBapb M 3aJaTh e€ff TaKylo NMPOrpaMMy, 4YTO OHa cMorJa Obl
COCTaBUTb NOJIHBIA HA6OpP OTBETOB HAa BCEBO3MOXKHBIE BOIPOCHL.

Hasa Toro uro6u HauGosee mMoJjiHO NMPHOIH3HTL MOAE]b MO3Tra
M HEPBHOH CHCTEMbl K OpHIHHasy, CYIWeCTBYIOT Topasfo 6Gonee
cepbe3Hble NPENnsTCTBHsl, KOTOPLIE YeTKO CGHOPMYJIHPOBaJ COBET-
CKHil MaTeMaTHK JIANyHOB:

— boJiee neranbHoe MozenupoBaHue INpPOLECCOB, NPOTEKAIO-
LIHX B HePBHOH cHCTeMe, TpebGyeT JafbHEHIINX CelnHaJ/bHbBIX CBe-
JieHuit o ee pabore.

K coxanenuto, Gosee neTajbHO CPaBHHBATL 3J1EKTPOHHO-CUET-
Hble MalKHLl H HEPBHYIO CHCTEMY H MO3T 4eJoBeKa HeBO3MO:KHO,
H60 KOHCTPYKTOpD 3HaeT JOCKOHAJbHO BCe O MallHHe, Torja Kak
(¢H3MoIOrH CAULUIKOM MaJjio 3HAIOT O MO3re W HepBHOH CHCTEMe.

[TosTomy Tak weHHbl Te paGoTsl Gu3nkoB M 6HOJOTOB, paano-
TEeXHHKOB W Bpauelt, KOTOpble NPOJNHBAIOT CBeT Ha Ty WJH HHYIO
CTOPOHY paboThl MO3ra W HepBHOH CHCTEMBI XXKHBOTO OopraHusMa.

H. 1. MeuHnkoB, 3aMeyaTeNbHbI PYCCKHH GHOJIOT, pa3BHBAJ
HJleI0 OpTO6HO3a, T. €. CTPOSI U NMOPsAJAKA KM3HH, OCHOBAHHOIO HA
HayKe, H B YaCTHOCTH Ha THTHEHe, KOTOPHI Obl obecneunBan ye-
JIOBEUECTBY TNPOJONKHTENbHYI0 6e360/Me3HeHHYI0 KH3Hb, NO3BO-
JISIOILYIO Pa3BHThb U NPOSIBUTh BCE €T0 CHJIH M 3aKaHUYHBAIOILYIOCSH
€CTECTBEHHOH, yKe He CTpalllHO#, a KeJaHHOH CMepThIO.

Hecomuenno, Meunnkos, Ceuenos, [laBioB npuBeTCTBOBAH
6bl 3aMeuaTesNbHble yCNeXH, NOCTHTCHYTHE B Halld JHU B 3TOM
HanpaBJ/IeHHH, NMPUBETCTBOBAM Obl HCNOJNIb3OBAHHE BO3MOXKHO-
cTell HOBOH HaykH 00 ynpaBJieHHH [JIs1 pa3BUTHA OGMOJNOTHH H Me-
JHIHHEL

«Ycunutenu» yMCTBEHHBIX CMOCOBHOCTEM

Yepenaxu, Ho He JKMBble, a MeXaHHYECKHe, 3a MocjelHee Bpe-
Ms cTaan HeoOblYaiiHO momy/aspHbl. O HHX MHOTO NHCAaJH B XKYp-
HaJlax, uX NMOKa3blBaJH B KHHO H IO TeJEeBHAEHHIO, HX «NOBaJKH»
CNyXKaT TeMOH HayYHBIX CNOPOB U (HIOCOPCKUX pa3nLyMHH...

DTH 3/MeKTPOHHbIe Ge3/eNyIIKH — TpsMble NOTOMKH JIEHHH-
TPajJCKOro MeXaHHYeCKOro Ica, cleJaHHoro 6e3BpeMeHHO CKOH-
yapwKMcs naypeatoM ['ocynapcreennoit npemuu I'. M. Ba6aTom,
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coGaku c [Tapuxckoit paauoseicTaBku 1929 roma, KoTopas mnoc-
AyuiHo 6exaJja 3a oHapem, HO Jasjia U OTBOPAYMBANaCh, €C/IU
doHapb MOLHOCHIH K €e HOCY, 3JIEKTPOHHOro rca, npejHasHayeH-
Horo niaa Hewo-WMopkcekoit BeicraBku 1939 rona, Ho pasaasseH-
HOrO aBTOMOGHJIEM, IMPHBJEKLIHM ero BHHMaHHe CBOMMH ¢a-
paMH.

OcHoBHasi 3ajlaua MeXaHHYeCKOi «uepernaxu» — MOHCK CBeTa.
Ha cBer oHa uaer ynpsiMo u LejeyCcTpeMJeHHO, HECMOTPsI Ha H3-
MeHeHHs1 B OKpyxkalouleli oGcTaHoBKe. «Uepenaxa» moJs3aer mno
nosly ¥ BpeMsi OT BpeMeHH MOBOPAuYHBAETCS BOKPYN CBOeH ocH,
Kak Obl OIVIiAblBasi OKpyxKalolliee IPOCTPAHCTBO B MOHCKaX CBeTa.
Ona 70BKO u36eraerT NpemsTCTBHS, OOXOAHT HOTH 3pHTeJed
H YBEPEHHO OTBICKHBAET CIPSATAHHYIO OT Hee HACTOJIbHYIO JaMiy.
OT rpoMKoro roJjoca HJH XJONKa OHa 3aMHpaer, COBCEM KaK HcC-
nyraHHoe KHBOTHOe, NPHTBOpsIOLleecs MepTBbIM. Bce 310 oHa
MOXeT jejiaTb 6jarofaps ¢oTosneMeHTy, MHKPODOHY H HEC/I0XK-
HOH 3/JIEKTPOHHOH cXeMe, yNpaBJAIOLLed ABHUTaTeJeM H pPYJeBbIM
KOJIECOM.

OcoSeHHO mopaskaeT B MeTaJIHUECKOil «yepemaxes» TO, UTO ee
MOXKHO «JPECCHPOBaTb» U «00yYyaTb» MOUTH KaK KHBOTHOE.

Ecan Heckosbko pa3 Bo BpeMsi 06Xofa «dyepenaxoii» npensr-
CTBHS CBHCTHYTb WJIM XJIONHYTb B JIAJOIIH, Y Hee BhipabaToiBaer-
cst 0cOOBIH «yCJOBHBI pediekes Ha 3BYK. Tenepb ecii CBHCTHYTh
Jaxe BO BpeMs ee JBHXKEHHsS BIepel, OHa yXe He 3aMpeT, Kak
npexnie, a MOCTYNHUT Tak, Kak OYATO OHA HATOJKHYJachb Ha HeBH-
IuMoe npensitctBue. «Uepenaxa» HauHeT 06XonuTh ero. Bece 3To
TOXKE AOCTHraeTcd MPH NOMOLUH 3JIEKTPOHHOH CXeMBl.

YCTpOHCTBO TaKoi MIPYIIKH HACTOJIBKO NPOCTO, UTO €ro MoB-
TOPUJIH CTyAeHTl MOCKOBCKOro MH:KeHepHO-(hH3HUEeCKOro HHCTH-
TyTa U MHOTHe IIKOJBHHKH. M OHH He c/eno mogpakaju KOHCT-
pYKTOpaM 3HakoMoi HaMm «uepenmaxu» — A. M. IlerpoBckomy H
P. B. BacunbeBy, a BHeC/IH B ee YCTPOHCTBO H KOe-uTO HOBOE.
Onu HayuusIu ABYX TaKUX «4yepenax» urpatb B ¢yr6od, U Te 3a6aB-
HO TOHAIOT MSAYMK M NMOAPaKalOT MHOTHM CMeLIHbIM MOBajgKaM
JHUBOTHbIX.

Takux Mogeneii, HIJTIOCTPUPYIOIUHX TOBeIeHHEe IKUBHIX CY-
HIeCTB, 3a MOCJeJHHE rOAbl Pa3Besioch YAUBHTENBHO MHOrO. JTO
H pa3sHoo6pasHble «MbIUIH»—MAacTepa HAXOJAHUTb BBIXOJ H3 CaMBIX
3anyTaHHLIX JIAOUPHHTOB, H 3JE€KTPOHHBIE «JTHCHI».

Mroro myMy Hazmenala u 3JeKTpoHHast «nodTtecca» Kasuo-
na, XoTopas yMesa COYHHSITb MO3MBbl, PHCOBATh KapTHHBI, COCTaB-
JIATb Y30phl JJIsi BU3AHTHHCKHUX KOBPOB.

Tak yueHble co3manu mepBble «XKUBble»> MeXaHH3MbI, MOJENH
OYAylUIMX CaMOOPraHHU3YIOUIHXCS MALIHH.

Jlerko npeaBuieTb, YUTO MEXaHU3MBI, NOJOOHBIE «Yyepenaxe» H
«JIUCaMy, HO ropasfo Gosiee copeplLleHHbIe, HAHAYT LIHPOKOE MPH-
MeHeHHe B TeXHHKe. DTO GyAyT He TOJbKO CaMOXOJHbIe MPHOOPHI
AJA HCCAeAOBAHUs AHA OKeaHa WU HEAOCTYMHBIX MMOKa YeJNOBEKY

24



nosepxHocreil nuaner. Ecau cyuiecTsyer «dyepenaxas, To oTuero
HeJ/b3sl NIPEACTaBHTh ce6e aBTOMATHYECKOH TPAHCNOPTHOM KM
CeJIbCKOX03HCTBEHHOH MaLIWHBI C «Pa3yMHBIM» MNOBEJEHHEM?
Unu noueMy He Moryr ObITb CO3J4aHbl HOBblE aBTOMAaTHYEeCKHe
peryJsiTopbl MPOH3BOJCTBEHHBIX NPOLECCOB, YUHTHIBAIOLIHE Teye-
HHe [pollecca, NpHUCnocabauBalOLIHecss K H3MEHeHHsM KadecTBa
CBIpbSl, pearupylolllue Ha H3HOC MHCTPYMEHTa, T. €. Bce Gonee
noJiHo obJieryaioliye TPyJA denoBeKa.

C moMoulblo MOfeJeH, aHAJOIHUHBIX «uepernaxes, yxKe co3ha-
Ha MaulMHa-IHcneTuep aspomopra. Takasa MallpHa, mojydyas OT
PaRHOJOKATOPOB CBEJEHHUsI O caMoJsieTaX, HAYLUIHX Ha NOCaIKy, B
NepBylo0 ouepelb NPOMyCKaeT Ha MOCANOYHYIO ILIOILAAKY T€ H3
HHUX, Ha 6OPTY KOTOPBIX HAaXOAMUTCA OOJBHOH HJIM B KOTOPHIX MOA-
XOAHMT K KOHUY ropiouee. B ciyuae mosyueHHsi CHCHAJOB aBapHH
MallHHa-AUCIeTYe) HAMPaBHT CaMoOJeET Ha 3alacHyl [ocajnoy-
HYIO TJIOLLafKY.

ITo TakoMy e NmpHHLUNY MOKET paboTaTth MallWHA-AHCHET-
yep Ha xene3Hoill mopore. Ilpu ¢dopmupoBaHMH cOCTaBOB Ha y3-
JIOBBIX CTaHUHsIX NMpu6Gop OyldeT YYHTBIBATb He TOJBKO BpeMs
npUOLITHS BaroHOB, HO M xapakrep rpysa. CkopomopTsuipecs H
CpouHble Ipy3bl OH GyAeT mpornycKarb B NEPBYIO ouepelb. TO He
TOJIKO YJYYIUHT HCIOJB30BaHHE MOABHIKHOIO COCTaBa M YCKO-
PHT JOCTAaBKy BaXKHBIX TPY30B, HO H YNPOCTHT paboTy CLEMIIHKOB
U jpucrnetyepal

Jla u Ha nmoure Takoil aBTOMAT He3aMeHMM. Beab o Moxer
NOPH COPTHPOBKE MOYTH HPHHMUMATh BO BHHMaHHe He TOJBKO pac-
NUcaHue BCeX MOe3[J0B M CaMOJIeTOB, HO M KOJIHUEeCTBO KOppec-
NOHACHUUH H MX CPOYHOCTb. B maMsTH aBTOMaTa-COPTHPOBIIMKA
6yneT 3ameyatyieHa Bcsl reorpaduueckasi Kapra CTpaHB, H OH
CMOXeT MIHOBEHHO HaMeTHTb CaMBblii NPAMOH M CaMblii CKOPBI
MapuipyrT.

Tenepb HECKONBKO cJIOB O «Mbimiax», IlepBass KuGepHeTHue-
cKas «Mblby Gblja moctpoeHa amepukanckuMm yuensniM K. Ilen-
HOHOM, H OHa JAeHCTBUTENbHO HANOMHHAJA HTPYLIEYHYIO MbILb.
Ona posxHa OblIa mOGUpaThCs A0 «cajla» — KycKa Kene3a, Ko-
TOPBI MOMelLaJICd B OLHOH H3 KJIETOK JlJaGHPHHTA — CHCTEMB
IUIMHHBIX, 3alyTaHHBIX KopuaopoB. Ecau «Mblllb» MycKaJjach B
INyTh B MOHMCKAaX «A06GbIUHM» B MepBBHII pa3, OHa MLIa AajeKo He
KpatuaiiuuM nyreM. Ho, no6paBiiuch ofHaXAb A0 «Cajla», OHA
B CledyIoUIHH pa3 ycTpeMJsach K HEMY IO CaMOH KOPOTKO# 10-
pore, 3aTpauyMBas Ha 3To ropasjo MeHblie BpemeHH. CosgaBanoch
BreyaT/JeHHe, YTO «MBbIIIb» BCIIOMHHJA JOPOTY.

CoBerckHe HHXKEHePbl TOXKE MOCTPOHJIH <«MblllIb», OJHAKO
BHEIHEe OHA HUYeM He HanoMuHaer Moaeinr Illeunona.

— OcyliecTBHTh TaKyl0 MOAeNb GLIIO HETPYAHO, — paccKa-
3piBasl aBTOp Halled «Mbitin» B. M. HMBanos. — 310 [A0BOJMBHO
npoctas KOMOGHHAUHUSA pesie, KOTOpPble B Caydyae HEOGXOAUMOCTH
OCTAlOTCA BKJIOYEHHBIMH HYXKHO€ BPeMS H TeM CaMblM «3aMOMHU-
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HAIOT» ONpeleJeHHYI0 1elb. BoJbIINM TOCTOHHCTBOM Hallell Mo-
JleIH ABJAETCS TO, UTO BO BPeMs YCKOPEHHOro NOHCKa ee He c6H-
BAlOT BHELIHHE NOMeXH. DTO NMOKa TOJbKO MOJeJb, ceiiyac 3afaya
COCTOHT B TOM, YTOObI IO AHAJOTHYHOMY TNPHHIHIY MNOCTPOUTH
HOBble MAIUHHBl M MEeXaHHM3MEI, CNocOGHbIE YUHTHIBAThL HaKalJH-
BAaeMBIi HMH ONBIT M HaXOAHTb HauJy4ylllie pelIeHHs] B 3aBHCH-
MOCTH OT YCJOBHH PabOTHI.

Jlerko ce6e npencTaBuThb, Kak 6ymeT paGoTaTh aBTOMAT, CO3-
JaHHBII MO TaKOMy IMPHHIHUNY, CKaXeM aBToMar-Gubaunorpad.
B TakoM aBTOMAaTe «CaJo» == 3TO OAHA H3 SUEEK, B KOTOPHIX Xpa-
HsATCs1 OGuOMHorpaduueckne KapTOUKH 1O ONpEeNeNeHHHIM pasje-
JlaM HayKH, TeXHUKH, HCKyccTBa. IlpuueM Kpynuble paspenbl 6y-
ZyT mojpasfensTbcs Ha MejkHe. Te B cBoio ouepenb GyAyT pas-
6uTHl Ha ellle Gosiee Meskue, o6pasys Kak 6 JaGUPHHT AJs
noucka. [Toayuns 3anpoc o TpebyeMoii JauTepaType, aBTOMAT-
6ubamorpad, Kak MBIIbLY, NMpOLIyNaeT BCe pasielsl — AYeHKH
CBOEH «NaMATH», IOKa He HAHJET «Canloy, T. €. MOKa He Haulynaer
TpeGyeMblit pasnesa. Torda oH ¥ BBIZACT HY:KHble cBeneHus. Ilpu
NMOBTOPHHIX 3ampocax OH OyHAeT JaBaThb OTBET MHOIO CKOpee, ueM
B NepBHIH pas.

CreunasucThl y6exJieHbl, UTO CaMble CJOXKHble aBTOMATHI, BHI-
NIOJIHAOIIME pa3/iHuHble (YHKUHH, MOXHO CO3AaTh IpPH MNOMOLIM
NPOCTBIX TEXHHUYECKHX cpelcTB. Jl0Ka3aTeqbCTBOM 3TOMY MOXKET
CIYXHTb ellle OJjHa CX€Ma, CO3[aHHasi COBETCKMMH Y4YeHBIMH, Ma-
KeT KOTOpOH [JeMOHCTPHpPOBaJici Ha BricTaBKe NOCTHXKCHMII Ha-
POLHOTO XO34/CTBa.

BcnomuuTe, Kak TPYAHO IO3BOHHTBCS 10 CHPaBOYHOTO GIOPO
Bok3ana. CKoJIbKO pa3 Bbl HH HaGHpaeTe HOMep, B OTBET Bce Bpe-
Ms yacTble BbICOKHE TI'YJIKH — 3aHATO. M 3TO MOHATHO: OGBIYHO
JIECSITKH YeJIoBeK OJHOBPeMeHHO NbITAlI0TCs BbI3BAThb CHPABOYHOE
61o0po. HoBas cxema npugacT aBTOMaTHYECKHM Tese(OHHBIM CTaH-
IHSIM CNIOCOGHOCTh BKJIOYATh BBI3BIBAIOUIMX CTPOro MO OuepenH.
Ha6paB Hy:XHBIH HOMep, MOXHO Gy/JeT CIIOKOHHO IaTh OTBETA.
ABTOMAT He JONYCTHT HAapYUIEHHST OYepeH.

AHasoruyHasi cxeMa CMOXKeT CJEeIUTb 3a pPaBHOMEPHOil 3a-
Tpy3Koil pasHoo6pa3HOro oG6OpyAOBaHHA, HanpuMep JUdTOB B
BBICOTHHIX AoMaX. JIUGTE B HHX pacnoJjaraiorcs TrpynnamMH, B
o6wux maxtax. Ho wame Bcero paGoTaer TOT JAH(PT, KOTOPHIH
pacnoyioxen OJHXKe K ABepH. DTO NPHBOAHT K HepaBHOMEPHOMY
H3HOCY MONBEMHBIX MaIUHH. ABTOMAT-MHQTEP YCTPAHHT 3TOT He-
JLOCTATOK.

ITono6Hble cxembl, cocToslHe H3 OOBLIYHBIX pese M NpHMeHS-
lollHecss B cCaMbIX pa3jMYHBIX o6sacTax, NpeAcTaBasAloT coGok
CaMOHACTPaUBaIOLLHeCs] YCTPOMCTBA, OCYILECTBJSIOIIHe ynpabJe-
HHE TeM WJH HHBIM nporeccoM 6e3 y4acTHs 4eJOBeKa.

OnucanHble MoJenH 06/1aaloT CBOHCTBOM OXHOBPEMEHHO YuH-
ThIBaTh MHOTO Pa3JHYHBIX 06GCTOATENBCTB. UTO Ke naeT HM BO3-
MOXHOCTb 00y4yaThbCfl, HCHOJIb30BAaTh NpeAblAYLIHHA ONbIT, NpHC-
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nocabiHBaTLC K MEHSIIOIMMCH BHEWHUM ycnosuam? [Ipexae
BCEro NaMsTh.

IMogo6ueM namaTn cHaGKeHbH MHOrMe aBTOMarthl. OLHaKO HHU-
Yero CBepXbeCTeCTBEHHOI'0 B 3TOM HeT. Bce oObscHsAeTC J0BOJIb-
HO NPOCTHIMH (PM3HYECKHMHU H XHMHYECKHUMHU SIBJICHHSIMU H IIpOLeC-
camu. [IpumepoB TeXHHUECKOH NaMATH BOKPYr HAC CKOJBKO yro-
HO: MarHuTo(oH «3alMoOMHHaeT» 3BYK, KHHIA — TEKCT, ¢oTorpa-
¢ust — u3obpameHHe, a 3JNEKTPHYECKHH CUYETYHK — pPacXoi
SHEprHH.

«[TamMaTb» MoMoraer aBTOoMaTaM B npouecce pa6oTsl npuodpe-
TaTh «HaBbIK». Kpome Toro, mpocreiiliye ycTpoicraa, oblLieH3Be-
CTHble B TEXHHKe, TaKHe, KaK pejie HJIM 3JEeKTPOHHbIE JIaMIbl, 10-
MOraloT UM NPHCNOcaG/JHBATBLCA K HM3MEHEHHAM OKpyKalowmed
cpelpl, T. €. CAMOHACTpaUBaThCA B Npouecce paboTbl. ABTOMATH €
NaMSThIO BBHIIOJHAOT PAK YUCTO JIOTHYECKHX (YHKLHH, OCYLIEeCTB-
JISTIOT NMOUCK HauGoJsiee MPaBHJIBHOIO pelleHHusi, 06/1aJal0T CBOHCT-
BOM 3allOMHHATb 3TO pellleHHE H aHaJH3HPOBATb CBOU [AEHCTBHA.
[Iporpecc aBTOMaroB NMOATOTOBHJIA MOJIOJAAsi Hayka o6 ympasiie-
HMH — KHOepHeTHKa. Bor nmoyeMy HOBble aBTOMAaThl B OTJIHUHE OT
NPHMUTHUBHBIX, CTIOCOGHBIX NMPOU3BOJAUTL JIHIIL OJHH H Te XKe Mpo-
cTefilllye omepauuH, Ha3biBalOTCA KHGepHeTHueckuMH. Kubepue-
THYeCKHe aBTOMAaThl yXkKe C YCNeXOM BLINOJNHAIOT HEKOTOPbIE 3a1a-
4H, A0 NOCJeJHero BpeMeHH TpeOoBaBIUHe HEINOCPEACTBEHHOIO
y4acTHsl 4eJOBEKa. ynpaBJifAlOT paboToi CTaHKOB, TeXHOJOTHue-
CKHMH NpoleccaMH M Jae LeJbIMHU 3aBOJAAMH H 3JEKTPOCTaH-
LLHAMH.

Takne MalHHBI — OT NPOCTEHIIUX O 60Jee CAOXKHBIX, JEKT-
POHHBIX, — BBIPYYaIOT Ye/J0BEKa B CaMbIX TPYAHBIX Cydasix.

DTO OTHOCHTCA H K TPOMO3JKHM H TPYAOEMKHM pacueraM, u K
paGoTe B CJIOXKHBIX YC/NOBHAX. DTO OTHOCHTCA KO BceM ObICTPO-
TEUHBIM NpOLECcCcaM, TJe YeJIOoBeK He ycneBaeT BOBpEMsl cpearupo-
BaTh, TAe OH He 06/ajlaeT JOMKHOH NMPOMYCKHOH CMOCOOGHOCTHIO,
T. €. He B COCTOSIHUH nepepaboTaTh AOCTAaTOYHO GHICTPO MOCTyNa-
IOLHi1 TOTOK CBEJEHHH.

Hanpumep, uesioBek, ynpaB/sIoOlIMi cOBpeMeHHBIM 6oeM, He
B COCTOSIHHH OLEHHTb CO BCeH MOJHOTOH Bce GbICTPOMeEHsIoLHeCs
YCJIOBHSl CpaXKeHHs: YHCJEHHOCTb BOMCK, OPYXKHS, HEOXKHIAHHbIE
MaHeBpbl NMPOTHBHHKA — M MTHOBEHHO MNPHHATh HaHJydllee pe-
HIeHHe. DTO OTHOCHTCA M K JIETYHKY, YYaCTBYIOILEMY B CXBaTKe C
BpaxKecKHMH camosieraMd. OH MOXKeT NpOCTO He ycleTb cAesaTh
BCE CJIOXKHBbIE pacyerbl, BLIOpATh JIyYLIHA MaHEBP NPH M3MEHEHUU
TAKTHKH, CKODOCTH H HAaNpaBJIEHHS IBHXKEHHS BPaXKeCKHX CaMo-
JeToB. 31ech, KOHeUHO, s(deKkTHBHEe 3/1EKTPOHHAA ObICTpOAEH-
CTByIOLI[asi MaUIMHA, KOTOPas He TOJIbKO ¢ KOJOCCaJbHOH CKOpO-
CTbIO YUYTeT BCE BO3MOJXKHbIE MOJIOXKEHHA CaMOJeTOB, U3MEHEHHSs
CKOPOCTH H ycJIOBHi 60s1, pacxoj GOoenpHIacoB H roployero, HO U
GyaerT aBTOMAaTHYECKH YNPaBJIATb CAMOJETOM, pa3rablBass U yuH-
TbiBasi HAMEPEHHS MPOTHBHHKA.
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M B NpoMBILIIEHHOCTH, KaK 3TO HH NMapafoKcaJbHO, YeJOBEK
HHOTa OKa3blBaeTcs «y3KUM Mectom». [IpencraBbre cebe, uto Ha
3JIEKTPOCTAHLMH NpoH3olLTa aBapusa. Bo BpeMs aBapuu uHOraa
HapywlaeTcss HOpMaJjibHas pa6oTa LeJBIX NPOMBILIEHHBIX paio<
HOB, TaCHET CBeT B JOMax, OCTaHAB/JHMBAETCH 3JEKTPOTPAHCIOPT.
3auacTylo ofHa aBapHs BJjeyeT 3a coboit apyrue. [laxe camblif
ONMBITHBIH AMCOETYEP HEPEAKO He CNOoco6eH MIHOBEHHO pa3o6paTh-
cs1 B o6CTaHOBKe U NMPHHATb HauJyullee pelnenue. [as storo emy
HYXHO ONpeaeneHHoe BpeMs, KOTOpOe, KOHeYHO, 3aBHCHT H OT ero
OILITA, ¥ OT UMeIOllelicss B €r0 pacnopskeHHy annaparypsl. dJek-
TPOHHAsI BBIYHCJUTENbHASE MAIIHHA B 3TOM C/1yYyae MOXKET 3a JOJH
CEKyHJHBl y4yecTb Bce OOCTOAITENIbCTBA aBapHH, pacCuUTaTh He-
CKOJIbKO BapHAHTOB ee yCTpaHeHHs, BIOpaTh HAWIYUIIHHA U3 HHX
H OCYLIECTBHUTD €ro.

Ho, noxaunyit, Han6osbIyI0 NOJb3Y 3JEKTPOHHBIE GHICTPOLEH-
CTBYIOIIHE MallHHBl MOTYT NPHMHECTH B pEIIEHHH TaKOil BajkHeil-
nied HapoOOHOXO3AHCTBEHHOH mNpo6JaeMbl, Kak MJAHHPOBaHHE H
yueT B rocynapcTBeHHOM Macuwirtabe. B nnanupylomue opranusa-
HHH CTEKAIOTCHA NaHHble CO BCeX NpelNpHUATHH. DTO MOILUHBIA IO-
TOK CBEJEHHIl 0 cpelcTBaX, HeoOXOAMMBIX AJS PA3JHUYHBIX 3aBO-
JI0B, 0 3aTparax Ha Oo6OpylOBaHHe, Ha aMOPTH3alHIO, O HE0OXO-
JUMOM KOJIHYECTBE TeX WJIH JAPYrHX HeTaJsiell IJisi CMeXKHBbIX 3aBO-
JIOB H T. 1. Bce 3T0 Hy>XHO CBOEBpPEMEHHO y4YeCTb H TaK NOCTPOHTD
NepCNeKTUBHBI NJIaH, YTOGH MOJYYHTh MaKCHMaJbHBIH 5KOHOMH-
yecku# addekr. [InanupoBaHUIO CONYTCTBYET OrpOMHAsT TPYd0eM-
Kasl CTaTHCTHYeCKass M BBIYHCJAHTeNbHAss paboTa, KOTOpYIO HeoG-
XOZHMO NOPYYHTb MaLIHHAM,

Henb3s1, onnako, 3a6eiBaTh, 4TO MalllHHA OrpaHHYeHa paMKa-
MH ¢opManbHOH JOrukH. OHa MOXKeT JIMWb BBINOJIHHTBL TO, YTO
3aJ10)K€HO B Hee YeJ0BEKOM B BHJe nporpaMMul pabotel. KoneuHo,
NporpaMMbl 3TH MOCTENEHHO YCJOXKHSAIOTCS: B HHX yXKe Tenepb
BXOIAT BO3MOMKHOCTH BbIGOpa, CpaBHEHHs, KOMOGUHHDOBAHUS H
psal JApYrux, MNO3BOJSAIILUX peliaTh OYeHb CJOXKHblE 3a4auH.

[Tporpamma Moxer jaxe MpenycMaTpHBaTh aBTOMAaTHUECKYIO
pa3paboTKy HOBBIX NPOrpaMM H YyueT ONblTa Npeablaylieii nes-
TeJbHOCTH MalluHbl. BO3MOXHO, 4TO B NpOrpaMMy MaulIHHbBl MOX-
Ho OyJeT BBeCTH M NpaBuJa, BeIpaxKalollue OTAEJbHBEIE MPOCTEil-
WHe JHaneKTHYecKHe 3aKOHOMEDHOCTH, HO MalllHHa HUKOraa He
CMOJKET NOJHOCTBIO BMECTHUTb [JOCTYNHYIO 4eJOBEKY MHOrorpas-
HYI0 M 6€3rpaHHYHO Pa3BHBAIOLLYIOCS JIHAJEKTHUYECKYIO JIOTHKY,
6e3 KOTOPOi HEBO3MOKHO NOJNJIHHHOE TBOPUECTBO.

Cka3saHHoe J1yyllle BCEro HJIIOCTPHPYETCs1 H3BECTHBIM MpHMe-
pPOM «TBOPYECKOH JHesITeJIbHOCTH» 3JIeKTPOHHOH MamnHel Macca-
4yy3eTCKOro yHHBepcHTeTa — «Myk». B Maliugy Gbiia 3ano0xeHa
nporpamma, npeaycMaTpHBalollas BbOOp H3 cJOBapsA H KOMOH-
HMPOBaHHE B COOTBETCTBHH C NMPaBUJAMH IpaMMAaTHKH CJIOB, MQJ-
XOAAIMX ]IS RanucaHusa Jio6oBHOrc nucbma. Bor ofpasen ee
MallUHHOM JIHPHKH:
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«Moe Manenbkoe cokposuine! Mosi BpaszymutenbHas
NpHUBSI3AHHOCTb YYAECHO IPHBIEKAeT TBOH JIACKOBBIl BO-
cropr. Tel Moe Jo6siliiee 060XKaHHE, MOE pacHUpaiollee
rpyab o6oxkaHue. Moe 6paTCKO€ YYBCTBO C 3aTAEHHBLIM JIbl-
XaHHeM OXHJAaerT TBoero gopororo Herepnenus. OGoxkaHue
Moeil JII06BH HEXHO XPaHHT TBOH a/uHBIH NBLI.

Teoii rockyrouguti Myks

drto He napoaus. DTO pe3yJbTaT OrpaHUYEHHBIX (HOpPMaJIbHEI-

MH paMKaMH BO3MOXHOcTell maliuHbl. [Toutu Bce BEIOpaHHbBIE Ma-

HIHHOM CcJI0OBa YMECTHBI B 3TOM IHCbMe, ()pa3bl MOCTPOEHBI rpam-
MaTHueckd npasBuiabHo. Ho pesysnbrar rosopHr cam 3a cebs.

CnpasJsilolascsi ¢ NPOCTHIMH JIOTHYECKUMH 3alauaMH B paM-
Kax ¢opMa/ibHO#l JIOTHMKH, HelpeB3oHIeHHAasd B pELIeHHH CJOK-
HeHIIUX MaTeMaTHYeCKHX mpobJieM, cyasiias HOBYIO TeXHHUECKYIO
pPeBOMIOLHIO B O0ecneyHBalollast HOBbIA OYpHBIN pacLBET TOYHBLIX
HayK, MallHHA Bce e HHKOIJa He CMOXET 3aMeHHTb YejoBeKa B
NOJJIHHHOM TBOpYECTBeE.

Yxe oueHb NABHO YeJIOBEK NMpPHMEHSET HCKYCCTBEHHBIE HCTOY-
HHKH 3HEpI'HH, KOTOpble HAMHOTO NPEBOCXOAAT 3HEPTHIO ero Myc-
KyJ0B. Tenepb B ero pacnopsKeHHH ThHICSYH JIOWIAJZWHBIX CHJI,
TOrja Kak ero co6CTBeHHble MBILILBI MOTYT JaThb JHUIbL OKOJIO OA-
HOH AecATOH JolagHHOA CHJIBI.

A MOXHO /1M NOCTPOHTh MALIMHBI, 06/a4aloLUIHe «YMCTBEHHbBI-
MH CIOCOOGHOCTAMH», IPEBOCXOISLIUMH B TaKOH ke Mepe Crocob-
HOCTH MO3ra, MeXaHH3MBHl, pelialoliye 3a/aud, HeNOCHJbHbIE AJA
4eJIOBEYECKOro HHTEJJIeKTa?

Takue 3apaun, KOHeyHoO, BcTpeyaioTes. A cOCOGHOCTH yesioBe-
YecKOro Mo3ra CTO/b e OrPAHHUYEHHBI, KaK U CHJIa €ro MbILILL,

IToueMy-TO TMPHHATO CYMTATh MO3r BeCbMa COBEpIUEHHBIM.
Mexay TeM OH H2COMHEHHO HecCeT cjeJbl MpeJbiCTOPHH Yes0oBeKa
H pa3BHBaeTcd oyeHb MelJeHHO. Ho 3aTo OH naBHO Oco3HaJ cBOe
HEeCOBEepLIeHCTBO M 3aCTaBHJI UejOBeKa CO31aTh YCTPOHCTBA, KOM-
NMeHcHpyoliHe ero HeJocTaTKH. Tak MOSABHIHCH CO3HATENBHO CO3-
JaHHbIE YeJOBEKOM BBIYHCJHTE/NbHbBie W yNpaBJsiollde yCTPOHCT-
Ba, cnoco6Hble pafoTaTh Gosee onepaTHBHO, YeM MO3T, HO CO3/aH-
HbI€ IO €r0 3aMbICJy B IOMOLLb YeJOBEKY.

YesioBeuecKnit MO3r €o3[aJ OpraHH3CBaHHOE OO6LIECTBO JIIO-
Jeit, ero HayKy M TexHHKY. OH HayuHs 4ejOoBeKa moayyaTb noba-
BOYHYIO MOUIHOCTb € NTOMOLIBIO MallHH, KOTOpble MOXKHO paccmar-
PHBATb KaK «YCHJIHTEJIH MOILHOCTHY». UTO Ke YAUBHTEJNLHOrO B TOM,
4TO Ha JAPYro#, 60Jiee BLICOKOH CTaJHH Pa3BUTHSA YeJOBEK MOCTa-
BHJI 3aJ1a4y CO3[aHHs YCHJHTe/sI» YMCTBEHHbIX CIOCOGHOCTeM?
HasnayeHHe Takoro ycusuressi 3aK/aI04aeTcsi B TOM, YTOGbl HeH3-
MEPUMO YBEJHYHTb NMPOU3BOJUTENBHOCTh YeJOBEYECKOr0 MblLlie-
HHUA.

Ham moryt Bo3pa3uts, 4T0 B 3TOM c/ydae cnocOGHOCTH MatiH-
Hbl JOJIXKHbI TPEBOCXOAHTh CMOCOGHOCTH ee KoHcTpyktopa. Ho
Beib H MEXAaHHKH CPEeJHHX BEKOB CUMTAJIH, YTO HHKAKAA MALIHHA,
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NPUBOLKMAas B JeACTBHE YENOBEKOM, He MOXKeT JaTh Gosblue pa-
60THI, YEM OH B Hee BKJAJbIBAET, YTO HHKAKAsl MalllHHA He MOXeT
YCHJIHTb MOLIHOCTb YesioBeKa. M oHM no-cBoeMy Obl/IH MpaBhl, N0~
TOMY 4TO UM OBITH H3BECTHHI JIMIIbL NPOCTHIE MEXaHHU3MBI; pbluar,
6JI0KH, 3y6uaThle Kojeca H T. I, KOTOpbie MOTJIH npeo6pa3oBaThb
CHJIy YeOoBeKa, HO He MOIVIH AaTh eMy JOMOJNHHTEJNbHOH 3HepruH.

Ho nokopenne mapa u 0co6eHHO HCNOJNb30BAHHE 3/1EKTpHYe-
CKOii 3HepruH ONPOBEPrIH 3TH CpPeJHeBEKOBble YyOexIeHHs.

CoBpeMeHHble 3/1€KTPOHHBIE BBIYHC/JAHTEIbHbBIE MAIUIHHBI KOJOC-
CaJbHO YBE/JHYHJIH BO3MOMKHOCTH YeJoOBeKa B 06JlaCTH YMCTBeH-
Horo Tpyna. C HX moMouiblo pellleHbl MHOTHe 3aJayH, paHee CUH-
TaBIIHECA Hepas3pelIHMBIMH B CHJY CJIOXHOCTH H TPYAOEMKOCTH
MaTeMaTHUYECKHX AeHCTBHI, HEOOXOAHUMBIX AJIST HX pelleHHs.

Ha yuennix mpousBeno orpoMHoe BreuaTaeHnue OGJecrsilee
JIOCTHXKEHHEe MaTeMaTHKOB MOJIOJIOTO CHGHPCKOro oT/AeNeHHs Aka-
JIeMHH HAayK, paciindpoBaBIIMX TPH NOMOILLA BLIYHCAHTEAbHOH
MalUWHBl TAHHCTBEHHble NMUCbMEHa JaBHO HCYe3HYBLIEro Hapoaa
Mafs.

CoTpyZHHKH MOCKOBCKOTO HHCTHTYTa aBTOMATHKH H TejeMe-
xanuku AH CCCP nocraBumtu nepex coboit 3aauy oOyuHTh BbHIYH-
CJAHTEJNbHYIO MalIMHY pacno3HaBaHHio 06pa3oB. B yacTHOCTH, OHH
XOTAT HAyYHTb MAIUHHY YHTATh, NPHYEM OHa JOJXKHA Oyner
CMpaBaATbCA HE TOJbKO C JIOObIM NEYaTHHIM TEKCTOM, HO H C py-
KOMHCSAMH.

Kasasocs, npolie BCero BIOKHTb B aMATh MalIHHBI 06paslibl
BCeX BO3MOXKHBIX HalHcaHUil Bcex OykB andaBura — H 3aznaua
Oyner peweHa. Ho 3ToT npsiMoit nyTh OKa3biBaeTcss HENpPOXOAH-
MBIM: TaK BeJHKO pa3HooOpa3sne WIPUPTOB U OCOGEHHO NMOYEPKOB.

Yuenble pellHJIH 3aCTaBHTh MalUIMHY BCKPBITH TO OOllee, YTO
HMeeTCsl B HaMUCaHUH Kax a0l GYKBH, H300paKeHHON pas3JHuHHI-
MM JionbMH. TIpH 3TOM OHH HCXONMJIHM M3 TOTO, YTO JIOGBIE BapH-
aHTBHl HanucaHusg OYKBBHI «a» OjHxKe APYr K APYIYy, 4eM K jJrobomy
HanucaHUo GYKBBI «0» WJIH KaKOH-MHO60 npyroit 6YKBH. DTO mpel-
CTaBJIeHHe O TOM, UTO pa3JiMYHble 06pa3bl OJHHAKOBLIX MOHATHH
6auxe OZHH K ApyroMy, yeM K o6pasaM ApYyroro NmoHsiTHs, ObLIO
Ha3BaHO «KOMIIAKTHOCTBIO®.

ITOT MyTh OKa3aJjics OYeHb NMepcnekTHBHLIM. B mepBBHIX onelTax
MalliHe, cHaOXKeHHON ycTPOHCTBOM st HabJslojeHus H3obpaxke-
HUH (HAaNOMHHAIOIIMM YCTPONCTBO IJIsi Mepelauyd TeseBHAEHH:),
6bly1 TOKa3aH psfi HaNHCaHHi HecKOJNbKUX OykB H uudp. B mamu-
Hy Gblya 3aJjl0¥eHa MporpaMmMa, no KOTOpoil OHa BBIABJAJA NPH3-
HaKH, o6luue 45 Kaxkaoi nanHoi 6ykBbl M uudpsrl. [Tocae koport-
KOro mepHoja oGyuyeHHs1 MallWHAa Ge30MHGOYHO ONMO3HaBajka 3TH
6yKBEI U LU(DpHI cpean 6OJMBIIOTO MHOXKECTBA Pa3JHYHBIX OYKB H
uudp, nogaBaeMbix el 6€3 BCIKOro nopsiaKka.

Hnorna roBopsit, UTo MailHHA MOXKET cHeJaTh Bce, YTO 3aJ0-
JXHT B Hee 4eJIOBEK, HO He CNoco6HAa OTKpPHITh YTO-JHOO HOBOE,
TaK KaK NporpaMmy AelicTBHiIl B Hee 3akJ/ajJpiBaeT yenoBek, Cto-
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POHHHKH 3TOH TOYKH 3DEHHS He YYMTHIBAIOT Ipoliecca «06ydeHHs
MallHHBIY,

Ha npumepe pacnossHaBanus o6pa3oB BHAHO, UTO MalllHHA He
«3a3y0pusia» BCeX BO3MOXKHBIX HanucanMii. Ei Obia samaua
nporpaMMa, 1o KOTOPOH OHa BbIABJfAJA OGLIHOCTL B 3aJaHHOM
MHOrco6pasuu o06pa3oB, NPUTOTOBJEHHBIX AJA ee OOYUeHHS.

DTO 3HAYHT, YTO MallHHe MOXHO 3a/JaTh KakK Gbl NpaBHJIa, KO-
TOPbIMH OHa JOJI)KHA PYKOBOJCTBOBATbCs NPH BCEBO3MOXKHBIX U
3a4acTyI0 HEH3BECTHBIX KOHCTPYKTOPY BO3AEHCTBHSX Ha Hee CO
CTOPOHHI BHELLIHEH Cpefbl.

$IcHo, uTO, He 3Has, KAKOBbI OYAYT 3TH BO3IEHCTBHS, KOHCTPYK-
TOp He MOXET 3apaHee 3HaTb U TOTO, K KaKHM pe3y/bTaTaM MpH-
IeT ero MailldHa, o6y4yeHHast NpPH IOMOIUM CO3AAaHHOH UM MHpoO-
TPaMMBL.

OTH NpUMepH! MOKA3bIBAIOT, YTO yKe B HAIUH JHH CYILECTBYIOT
MallHHBI, KOTOpPBlEe B H3BECTHOM CMbIC/I€ MOXKHO Ha3blBaTb YCHJIHU-
TEJSIMH YMCTBEHHBIX CTOCOGHOCTEH.

Ho MoxHO a1 cka3aTb, UTO MalllUHA YMHee uYesjoBeKa? AHr-
JHACKME yuennlii J:xon BepHan Tak oTBeuyaer Ha 3TOT BONpOC:
«Bes yMHBIX JMofeil s/IeKTPOHHble MAIIUHBI [VIYNbl, OHH Ja)e e
3HAIOT, KOrla JAesaloT Iaynoctb. Eciiu BBl cocTaBHTe Iynyo npo-
rpamMMy, TO H H3 MaLIMHBI H3BJIeUeTe YEemyXy».

U npusoaur 3a6aBubiit mpumep. B CHIA 6bu1 co3nan ajek-
TPOHHBIH MO3T C TeM, YTOGHl OH OTBeTHJ, Korfia Gyaer BoitHa. Bee
HeoOXOoNHMble JaHHBle OblIM TLIATEJbHO 3anporpaMMHpPOBaHBI U
BBeJeHbl B maMaTh MauuHel. OTBer MamuHbl raacuin: — [a.
— Yro, ga? — yAHBH/INCH KOHCTPYKTOPHI H HX BOEHHBIH Lied.

ITporpamma 6blna nepecMOTpeHa M CHOBa BJIOXKeHA B MAaLLUHHY.
Hoswiit oTBer 6bl1 elile Gosee «HcuepnbiBaloUMM»: — Tak TouHo!

B03MOXKHOCTH 3JIEKTPOHHBIX MalIMH NOTpsAcaioT BooGpaxke-
HHe... OTH MAalIHHBL yXKe CIOCOOHBI He TOJbKO peHllaTh CJOXKHEeH-
uige H KOJIOCCaJbHO TPYAOEMKHE 3a1a4U, HO U OTKPbIBAaTh 3aKOHG-
MepHOCTH, HEH3BECTHble ee TBOPLAM, KAK MBIl 3TO BHJEJIH Ha NpH-
Mepe paciiM(ppPOBKH MHCbMEHHOCTH Mafis.

Ho... DiiHiTeitn 6bl1 npas, rosops; «Uto 6bl HH Hesasa Ma-
myHa, oHa OyJeT B COCTOAHHH PELIHTh KakHe YrogHO mpoGJ/eMbi,
HO HHMKOTJa He cyMeeT NOCTaBHTb XOTs Obl OAHY».

ITocranoBKa 3a1a4, HCTHHHOE TBOPUECTBO — MPOAYKT ueJioBe-
Yyeckoro pasyma. MauHHB e NOMOTAalOT HaM B peLUeHHH 3THX
3ajJay W Jaxe yKasbiBalOT NPaBHJbHBIA U GBICTPHIA MyTh HX pe-
LIeHHUS.

B IMapuxe yyacTHHKOB cocTosiBlIeicA He Tak AaBHO Mexay-
HapOJHOH TeXHHYeCKO! KOH(epeHIUH MPHIVIACHIN HA HEeOGbIYRBIH
NpHEM, YCTPOEHHBIH peJakUHAMH ABYX TeXHHUYECKHX XKYpHaJoB.
Y Bxona rocreft BcTpeyas He OpPraHH3aTop IpHEMa, Kak 3TO Obl-
BaeT, a poboT-aBToMar. ['ocTh Bpyuas eMy CBOH IpHIVIACHTENb-
Hblf GUJIET, © aBTOMAaT I'POMKHM [OJIOCOM OODBSBJ/IAN €ro HMs H
¢amuano. B TO e MrHoBeHHe KaMepbl T€/1E€BH3HOHHBIX YCTaHO-
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BOK, HalleJleHHble Ha NpHIIeALIero, nepelaBajiu ero u3obpaxeHue
Ha HECKOJIBKHX 3KpaHaXx TeJeBH30pOB B 3aJle.

Yrowmaau 3pecs Toxe aBromartel. OfHM M3 HUX noxaBanu 6y-
Tep6poabl H 3aKYCKH, Apyrue — HaNHTKH. ABTOMAaTHYECKHM BH-
HOUYEPNHAM NPHXOJNHIOCH JOBOJBHO TPYJAHO: Beb HM HYXKHO GBLIO
MEHSITb COCTaB KOKTeHJiedl B 3aBUCUMOCTH OT TOro, KTO IOIXOIUJ]
K HUM, MyXYHHa HJH XeHIUHHAa. OfHaKo MeXxaHHYecKHe OdHLH-
aHThl CHOPaBJAJHCb, TOBOPAT, CO CBOHMH 00S13aHHOCTAMH
HEJyPHO...

..KubepHeTHYecKH# npHeM, aBTOMaTh-Kade M aBTOMaTH-6y-
¢deTol... B Hal Bek, KorJia MallHHE ¢ (paHTAaCTHYECKOi GbICTPOTOM
NpPOU3BOAAT CJIOKHEHIIHe, HEeJOCTYNHblEe YeJOBEKY BBIUHC/IEHHS,
BHINOJHAIOT (QYHKUHH NEPEBOJUUKOB U Oyxrajtepos, Oubanorpa-
(poB M MJIAHOBHKOB, CTEHOTpa(UCTOK H MAIUMHHUCTOK, HTpaloT B
IIaxXMaThl, COUHHSIOT CTHXH U JIOGOBHBIE MUCbMA H NaXKe «MHIIYT»
MY3bIKY, CTOHT JIH 3TOMY yAuBasTbcs? KubepHeTHKa 3a mocaen-
HHe TOJbl CTaJjla Ype3BbluaiHO pa3HOCTOPOHHEH.

drto MoJiogasi HayKa, HO Pa3BUBAaeTCs OHA OdYeHb OBICTPO.
B HayuHO-HCc/enoBaTenbCKUux JabopaTtopusx GeraloT KHOepHeTH-
YeCKHe KHBOTHble, YueHble-OHMOQHU3HKH co3[lajn KHOepHeTHue-
CKYIO MOJleJIb cepjilla U MbITAIOTCS MOCTPOUTh NPOCTEHIINe MOACNH
«KHOEpHETHYECKOr0 MO3ray.

Jlaxe HekoTopble 3apy6exKHble XYLOXKHHKH OTIAIOT AaHb MO-
Ze, NTpUUHCss ce6s K HOBOMY HanpaB/IeHHI0 — «KHOEPHETHYECKO-
My». A yyacTHHKaM KOHrpecca 1o KuGepHeTHKe, KOTOPEBIil POHCXO-
nua HefaBHo B Benbrun, B HaMiope, npHiioch faxe BHICAYILATD
HanyTCTBHE... KATOJHYECKOH UEPKBH 3TOH MOJOAOH HaykKe.

He ynuBuTe/bHO, YTO MOJ BneuaTIeHHEM MEPBBIX JHOCTHIKEHHH
HOBOH HayKH HeKOTOpble 3apy0eKHble NMHCATeNH yxkKe NpelcTaBH-
JI1 B CBOHX NPOH3BEAEHHSIX TParnyeckylo KapTHHY OGYAyLlero, Ko-
TOpOE OJKHJaeT YeJOBeYecTBO: «OOLIECTBO» H3 «MBICJAAIINXS aBTO-
matoB, CoOCTBEHHO, YesioBeKa, N0 MX MHEHHIG, Torja He GyIeT;
HaACTYIHT 3pa CTaNbHBIX JIoaei...

Dra nepcnekTHBa, rOBOPSAT, Hallyrasia Jaxe co3jfartens Kubep-
Hetuku HopGepra BuHepa.

A Ha KOH(pepeHUHsX YUeHBIX, BCTpeuax ¢ MHcaTeNsiMH, XKYypHa-
JIUCTaMH, CTYAE€HTaMH OJWH H3 CaMbiX TrOpSgYHX HTY3HACTOB KH-
GepHeTHKH, akageMuk A. U. Bepr, roBopur:

— CBs3aHHbBIEe C NPOHU3BOJACTBOM, TPAHCHOPTOM, SHEPreTHKOH
M CeJIbCKUM XO3AHCTBOM, 3JEKTPOHHble MalIMHBl OsuXkailiero 6y-
aoylero obecneyat caMoe COBepLIEHHOE MJaHHPOBaHHe HapOJHO-
ro Xo3fHcTBa, CaMOe COBEpLIEHHOe ynpaBjeHHe UM. Mbl AOJKHbI
HCTO/Nb30BATh 3aMeyaTesbHble JOCTHXKEHHs1 MATEeMATHKH, 3JeKT-
POHHKH, aBTOMaTHKH JUIS COBEPIIEHCTBOBAHNA KHOEpHETUKH, HAY-
K1 06 ynpaBJaeHHH npoleccaMu, TPOUCXOASILHMH B XKHBOH NPHUPO-
Ile, TEXHHKe, B yeJ10BeuecKOM 0OGL1eCTBe,
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HATIOMHWHAEM TO/NMHUCYUKAM

B 1966 roay uszaTeabctBo «3HaHHe» MPOZOANKHT BHIMYCK
noAmKcHbIX Gpomop cepuu

«HAPOZAHBLIT YHHUBEPCUTET»

no 7 gakyAbTeram:
€CTeCTBEHHOHAYYHOMY,
TeXHHUKO-3KOHOMHYECKOMY,
CeAbCKOX035HCTBEHHOMY,
AWTEPaTyPbl M HCKycCTBa,
npaBOBbIX 3HaHMH,
e aroru4ecKkomy,
340pOBbA.

IT0 eauHCTBeHHble B Halllell CTpaHe M3JaHHA, CHENHAAbHO
npejHa3HaY€HHble JASA CAyUIaTeAed HAapOAHBIX YHHBEPCHTETOB
H NOCTPOEHHbIE CTPOro No ux nporpammam. Bpomopn mannca-
Hbl HHTEPEeCHO M JZOCTYNHO, MO3TOMY OHH SBAAIOTCA IJCHHBIM
noco6HeM He TOABKO AAsA CAyllaTereH HapoJAHBIX YHHBEpCATE-
TOB, HO M JAs BCeX, KTO CTPEMHTCA MONOAHHTH CBOM BHaHHA H

3aHHMaeTcA camMoofpasoBaHHeEM.

Cpean arTopor Gpomnop ReaymiMe COBeTCKHe yueHble: WAEHbI-KOppec-
nouaentst AH CCCP C. B. Boucorcknit, B. H. Cudopon, aeiicTeuteAn-
uvi waen AMH /[l. A. Maauon, uren-xoppecnongenr AMH A. A. IMok-
porckmid, goxtopa u xanguparei nayk M. A. Bopoaum, B. H. I'yases,

. X. Kapanerany, @. C. Kapsunxun, A. H. Karaiiropoackuii,
A. . Ilarare, . U. Meaun n apyrne, a Takike HMHcaTeAHd, KYpPHAAHCTBI,
NeAarorn, oGUIECTBEHHble M MOAHTHUECKHE JeATEAH.

B 1966 roay mapaay ¢ obbiumpivm Gpomiopamm B 3—5 m. A. 6yayr
poixognth kourn obwvemom 10—15 m. A. dTo mocobua, manmcasmbie MO
HporpaMme OUpeAEeAeHHOr0 (PAKyAbTETa H PACCTATAHHbIE HA To, uTo6BI gaTh
YHTaTEAl0 PaKOH4WeHHnHE puxA 3manmi, O6mmit o6bem mo Kamzgomy da-
ryabrery 60 mewarHmix Amcror B roa.

Tloanmtarbcn moO:HO — Ha Kaxkabiii (DAKyABTET OTAEABHO HAH Ha
HeCKOAbKO BMecTe — 6es BcAKHX orpaHHueHHH B OTJEACHAAX CBABH,
NOYTAMTaX, a TaKke y 0GIIeCTBEHHBIX paclpOCTPAHHTEAeH HeuaTs.

Ioanucnan uena Ha ogUMR QaKyABTerT:

Ha 3 mecana — 45 xon.
Ba 6 mecages — 90 xom.
na 12 mecauen — 1 py6. 80 xomn.

excol (axyabreros B xartarore «Cososmemarm» ma 1966 rog
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