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MMHUTALNA MATEJUIEKTA

«ULNDPPOBASA MATNSA»

OkoH4aHue. Hayano — Ha cTp. 1
"3ABTPA". A ecnu malumMHa gacT coomn?

KoHcTtaHTH BOPOHLOB. B nio6on
TEXHUYECKOWN cucteme BO3MOXHbI 1 coou, 1
aBapuu, U HeOXnOaHHbIe XUTPOCNETEHUSI
TEXHUYECKMX HEeOOCTaTKoB C MPEeCnoByTbIM
yernoseyeckum cpaktopom. [ns ceeaeHus
PUCKOB K MUHUMYMY WHXXEHEpPbl MCMofb-
3YHOT MOOENMPOBaHME W UCMbITAHUS, NALLYT
npasuna 6e30MacHOCTU M MHCTPYKUMM MO
akcnnyarauum. Komnbtotep ¢ "MCKycCTBEH-
HbIM MHTENNEKTOM" — 3TO TOXEe TeXHU4e-
ckasi cucTeMa, npefHasHaveHHas Ons aB-
TOMaTM3aummn pyTMHHOro Tpyaa. 3a paboty
nboN TEXHUYECKOW CUCTEMbI OTBEYatoT
noaun. "VICKyCCTBEHHbIN MHTENNEKT" He sB-
nsaeTcs UCKMYeHnem: oby4varollyo Bbl-
OopKy cocTaBnsAwT nau, Mogens Ans
NPOrHO3MPOBAHUS NN MPUHATUSA PELUEeHUN
TOXe NPUAYMbIBAKOT NOAMW, anropuTM, Ko-
TOpLIA onpeaensieT napameTpbl MOAENN Mo
BblOOpKe, TOXe CO3[atoT 04K, HaKOHeL,
KOMMNbIOTEPLI, HAa KOTOPbIX 3TO BCE pabo-
TaeT, Toxxe genatoT noan. MHoro 3BeHbeB B
3TOW Lenoyke, n Bcrogy noau. Ecnu npo-
dheccroHanbl YTO-TO HE NpeaycMOTPenu,
TO OHW [OOMMKHbI 3TO WCNpPaBWTb, caenarb
BbiBOAbl Ha Oyayllee, B OTAENbHbIX CIy-
Yyasix NOHeCTM OTBETCTBEHHOCTb. HasbiBaTb
Takme CUCTEMbI "MCKYCCTBEHHbIM WHTENNeK-
TOM" — 3TO TEPMMHOMOrMYeckoe Heaopas-
yMeHue, Ha Moy B3rmsaa. A nepeknagbiBaTb
Ha CWUCTEMY OTBETCTBEHHOCTb MOXHO
TONbKO OT "He3HaHust MaT4yacTu”.

"3ABTPA". A kak paboTtaloT Heunpo-
cetn?

KoHctaHTuH BOPOHLUOB. lMoHuma-
HWe HewWpoceTen HadyMHaeTcs C TOro, O
YEM 51 TOBOPHO CTyAEHTaM Ha NepBOu fnek-
UMM No MawunHHoMy obydyeHuto: "3agadva
nocraeneHa, ecnm y Heé ectb AHK —
[ano, Hawvtu, Kputepuin". Yto gaHo? O0y-
yatouwiasi Belbopka. Yto HanTtn? lMpencka-
3aTenbHYyl Mogenb ANS MNPUHATUSA
pELLUEHNIA; 3TO MOXET ObITb HEMPOCETHL UNK
yTO-TO Apyroe. o kakoMy Kputepuio oue-
HMBaem mopenb? Hanpumep, BeposAT-
HOCTb OLMOOK y MOZENWN MEHbLUE, YEM Y
yernoBeka. Mbl Bcerga OOMKHbI YETKO Oro-
BOPUTb 3TV Tpu Bonpoca. NMoka oTBeToB Ha
HWUX HET, 3ajaya He MocTaBreHa u pellatb
eé HeBO3MOXHO. K coxaneHuio, Ha npak-
TUKE Mbl 4acTO CTarlkupaemcsi ¢ TeM, 4YTo
3aKasyuMku OXuAaarwT OT "MCKYCCTBEHHOro
WHTennekTa" Kakon-to marmn. Ho 4Yygec Ha
cBeTe He ObiBaeT. bbiBaloT haHTasum oT
HEMOHVMaHUs BO3MOXHOCTEW N orpaHuye-
HUWA 3TUX TEeXHOMOornn; OblBaeT gaxe, 4YTo
3agady BoOOLle HEBO3MOXHO peluTb B
UMEIOLLNXCS YCIOBUSIX.

BTopon war Kk nNoHMMaHui: Henpo-
ceTb — 3TO NULb npeackasaTenbHas Mo-
Oenb, a He roTOBbIN anropuTM Anst NPUHS-
TV peleHunin. B yém pasHuuya? Mogenb
UMeeT napameTpbl, KOTOpble HeobXxoaMmMo
00y4nTb NO AaHHbIM (Mbl TaKXe rOBOPUM
"HacTpouTb" unu "onTuMusmMpoBaTb', a
CTaTUCTMKN Yalle roBopAT "OueHuTb Mo
paHHbIM"). [locne Toro, Kak napameTpbl
o0yyeHbl, MoAernb CTaHOBUTCA anroput-
MOM — TOYHOW WHCTPYKUMEN ONS BblYMC-
neHns npeackasaHun.

Hanpumep, 3akoH BCEMUPHOro TAroTe-
HUsi — 3TO MOAENb; B HEW eCcTb napameTp,
KOTOPbIN HaAo OMNpeaenuTb AN Kaxgon
nnaHeTbl. ATO MOXHO caenaTtb MO Bbl-
Oopke aKkcnepuMeHTarnbHbIX HabnaeHUN.
O6yuynB napameTp, Bbl Mosfyvaete anro-
pUTM, CMOCOGHbLIN NpeackasbiBaTb, C Ka-
KOV CUMON JaHHasA nnaHeTa NpuUTSarMBaeT K
cebe kocmuyeckuii kopabnb. OCHOBHOM
npu3HaK, KOTopbi Bam Heobxooumo Ans
3TOro 3HaTb — Macca kopabnsa. 3T1o s pac-
cKkasan o 3aKOHe BCEMMPHOrO TArOTEHMUS B
TEepMUHaX MawWHHOTO obyyeHus. MpuH-
uMnbl oOy4YeHns napameTpoB HenpoceTel
Te e camble, YTO M B KIacCU4ecKom ma-
TemaTtuyeckom mopenupoaHuu. Kapn
®puagpux [aycc npumeHan meTton Hau-
MEHbLUMX KBagpaToB ANSA OnpeaerneHus
opbuT nnaHeT No acTPOHOMUYECKMM Ha-
onogeHuam 220 net Hasaa. CerogHst Mbl
NpUMEHsIEM TOT e MeToa Ans obyyeHust
HenpoceTen. Ho y Maycca B mogenu Gbina
OK0KMHA NapameTpoB, @ B caMblX nocnes-
HUX HEMPOCETSIX UX Y>KE TPUMIUOHbI.

Tpetuin war K NoOHUMaHu: onpegene-
HVe napameTpoB Mozenu no obyyatoLien
BbIOOpKE — 3TO BCerga 3agadya ontumusa-
UMM HekoToporo kputepusi. Hanpumep,
cpegHen ownbkn mogenn Ha obbekTax 0b-
yyatowen Bblbopkn. Ecnv mMeHATb 3Have-
HUSA NapaMeTpoB MoAenu, TO 3HavyeHue
KpuTepus Takke OyaeT MeHsaTbcs. A Ham
HaZo HAWTWM Takoe Co4veTaHne napame-
TPOB, MNPV KOTOPOM KPUTEPUI OKaXKeTcst
onTuManbHbIM. [1ns HarnsgHoCcTM aaBanTte
npeactaBuM cebe ropHbii nanawadT, na-
pameTpamMu crniyxaT LWupoTa M gonrota
TOYKM HA MECTHOCTU, a KpUTepuem — Bbl-
coTa TOYKM Hah YpPOBHEM MOPS, WU Mbl
uwem camyro rnybokyto BnaguHy. Haxo-
OSCb B HEKOTOPOW TOYKE, Mbl BUAMM €é
OnmXKanwWwyo OKPEeCTHOCTb W OOMMKHbI pe-
LINTb, B KaKyl CTOPOHY mAaTK aanbwe. O6-
y4asaCb, HEMPOHHAsi CETb PeLUAET MOXOXYH
3agadvy. OTnuune B TOM, YTO HaLLX MOZENU
MOTyT MMeTb Munnuapgbl napameTpoB
BMECTO ABYX (4ONroTbl U WKPOThl). Tem He
MeHee Mbl YMEEM pellaTtb Takve 3agaquv
Ha KOMMbIOTEPE C MOMOLLbIO YUCIEHHbIX
METOAOB ONnTUMu3aumni. HenpoHHble ceTu,
[a 1 BCé MalLUMHHOE ODy4yeHne — 3TO Ha
caMoM [ene MeToAbl ONTMMU3aummn, ecnu
"3arnaHyTb nod kanot".

YeTBEPTOE, Mbl BCE BpEMSI TOBOPUM 00
apxXuTeKkType HempoHHbIx ceten. CeTb co-
CTOUT 13 HenpoHoB. Kaxabll HEMpoH —
3TO MPOCTON BbIYMCIIUTENDL, YMEWLN
CNOXWTb HECKOMNbKO NMPU3HAKOB, YMHOXMB
KaXKabl N3 HUX Ha CBOW BeCOBOW kO3ahdu-
LUMEHT, U K MOSy4EHHON CyMMe MPUMEHUTb
eLlé Kakoe-HMbyab anemeHTapHoe npeob-
pa3oBaHue (Hanpumep, OBHYNUTb CyMMYy,
€CINnn OHa OKaXeTcs MeHblue Hyns). Beco-
Bble KOA(PMLUMEHTBI — 3TO U eCTb 0byya-
eMble napameTpbl HerpoHa, ero nNamsiTb.
Pe3ynbraTt, BblYMCNEHHbLIN HEWPOHOM,
MOXHO MepefaTtb Ha BXOA APYrMM Hewpo-
Ham. Tak obpasyeTcs BTOpPOW Crow Hew-
poHHOW ceTn. Mbl camu Bnpase peluaThb,
CKOMbKO B ceTu OyaeT CNoéB, CKOMbKO
HENPOHOB B KaXdOM Croe, Kak HEeWpOHbI
coeauHaTCA Apyr ¢ apyrom. Bcé ato
onpenensieT apxuTekTypy CETU 1 3aMeTHO
BMUSIET HA KA4YeCTBO pPeLLeHus.

Imy6okne HENMPOHHbIE CETU MOTYT UMETb
0EeCATKN U paxe COTHU crnoés. [nybokue
apXUTEKTYpPbl OKa3anucb BeCbMa yaayHbIMu
ONsi pacno3HaBaHWs M300paXxeHun, curHa-
0B, peyu, TEKCTOB U OPYrMX CIIOXKHO YCTPO-
eHHbIX 06bekToB. K crnoBy, uicno croés B
€CTEeCTBEHHON HEWPOHHOW CETW FOfIOBHOMO
MO3ra 4erioBeka OLEeHMBaeTCcs BCEro B
oavH-ABa pecsitka. Ha camom gene umckyc-
CTBEHHbIEe HENPOCETU UMEIOT Maro OTHOLLIE-
HUS K HawmMm Mosram. Mbl nuwb "nogrns-
ObiBaeM" B Henpoum3nonormm HekoTopble
naev 1 NoBEpPXHOCTHbIE aHarnormu.

"3ABTPA". A B 4éM cyTb KapAavHanb-
HbIX U3MEHEeHWN, NnpousoLlealnX B Ha-
yane 2010-x ronoB, O KOTOPbIX Bbl YNO-
MAHYNnU B Havane 6eceabl?

KoHctantTh BOPOHLIOB. Peub ngér
0 KayeCTBEHHOM NpopbiBe B 0brnacTu pac-
no3HaBaHus n3obpaxeHun. ATo ogHa m3
Knaccmyeckmx 3afay KOMMbIOTEPHOTO 3pe-
Hua. B 2009 rogy ctaproBan KOHKypC
ImageNet challenge no pacnosHaBaHuio
n3obpaxeHun. Ons Hero cobpanu Bbl-
BGOpPKY M3 MUNMMOHA N30BPaKEHNI (CNyCTS
rogbl 06bEM BbIbOPKKM goBenu o 15 mun-
JINOHOB) N Pa3METUMM X C MOMOLLbIO Kpa-
YACOPCUHra — IoAN NOAMUCHIBANN Kax-
oy dotorpaduio TeramMmym B 3aBUCMMOCTU
OT TOro, Kakne 06bLEKTbI OHU HA HE BUAST.
Yncno pasnuyHbiX TeroB npesbllaeTr 22
ThicAYn. PaHblue B pacnopsXeHun y4€HbIX
He ObIfo TaKMX rMraHTCKMX BbIGOPOK.

Korga TOnbKO Hayanu nNpuMeHsiTb W3-
BECTHblE anropuUTMbl KOMIMbIOTEPHOTO 3pe-
HWS, ypoBeHb OLWNBOK Obin Gonee 25% —
3TO CMULIKOM MHOro Ans pearnbHbIX
npumeHennin. B 2012 rogy GputaHckui yyé-
HbIi, OOMH U3 BedyLMX B MUpe cneuuanu-
CTOB MO NCKYCCTBEHHbLIM HENPOHHBLIM CETAM,
xedpbdpn XvHTOH 1 OBa ero acnupaHta
npeasiokuny nepeyto rmyboKyr HermpoceTb
AlexNet gns obpaboTkn nlobpakeHun.
Torga xe oHu npuagymanu obyyatb ceTb Ha
BMaeokapTax. YpoBeHb OLMOOK CHU3MNCS
8o 16%, a k 2015 rogy 6bin npeogonéH ba-
pbep 5% — venoBeyeckuii ypoBeHb oLIMBOK
B AaHHoW 3aaadve. Cenvac HermpoceTu knac-
CUPUUMPYIOT OOBEKTbI Ha M300paxXeHMsX
yxe BABOe nydlle, YeM yenosek. [Ans 6us-
Heca 3TO 03HaYaeT ThICAYM Pa3NUYHbIX MPU-
MEHEHWI: pacro3HaBaHWe HOMEPHbIX 3Ha-
KOB, WL, Ne4yaTHOro TeKkcTa, TOBapoB Ha
nornkax, 4edeKToB M3OeNni Ha KOHBENepE,
OMoMeanUMHCKUX M300paXKeHUn 1 MHOroro
apyroro. 3Tn e meToabl 3aTeM ObICTpo
afanTupoBanu k obpaboTke U CUHTE3y cur-
HanoB, pe4n M Apyron pasHooGpasHou
CMOXHO CTPYKTYPUPOBAHHON MH(OPMALINK.

"3ABTPA". A noyemy 3Ty HelpoceTu
Ha3bIBalOTCA rMy6okMmmn?

KoHctantun BOPOHLIOB. [onyctum,
Mbl B3ann nsobpaxeHne 200x200, B Kax-
OOV ero Toyke 3agaHbl MHTEHCUBHOCTU
Tpéx uBeToB. Nonyyaetcs maccus 3 120
ThICSIY YMcen — AN KNacCU4eckux MeTo-
A0B MaLUMHHOIO 06yyeHnst 06beKT BecbMa
HeyaoOHbIN. K ToMy xe n3obpaxeHus Mo-
rytT 6bITb pa3Horo pasmepa. Hago npuay-
MaTb, KakMe Npu3Haku BbIYUCAATb MO Kap-
TUHKe, 4TOoObl OHW coAepxanu BCHo
BaXXHYI0 ANS pacno3HaBaHusA WHpopma-
LM, HO YTODObl MX ObINIO OTHOCUTENbHO
HEMHOrO W, enaTenbHO, BCerga oanHaKo-
BOe KonuyectBo. PaHblue n3obpeTeHnem
NPU3HaKOB ANs KOMMbIOTEPHOIO 3peHust
3aHMManuCb KOMNMEKTMBbLI BbICOKOOMNIAYu-
BaeMbIX MHXeHepoB. Kaxabli Npu3Hak —
3TO Hekast hopmyna, KoTopyto Hago 6bino
npugymatb, 3anporpaMmMuMpoBatb, npoTe-
cTupoBaTb. [ns kaxpow 3agaum Habop
npuU3HaKoB CBOW: AN pacno3HaBaHus
OyKB — OAWH, ONs NUL, — APYron, Ans aB-
TOMOBUNEN U HOMEPHbIX 3HaKoB — Tpe-
TuiA. Hag Bcem aTuM BUNMChb BPYYHY!HO.

CoBpeMeHHble HENpPOCETN CUHTE3NPYIOT
Npu3HaKkM NONMHOCTLI0 aBTOMaTnyecku. Bxoa-
Hoe M30bpakeHne, kakoro Obl OHO HU ObINo
pasmepa, CXMMaeTcs B MaccuB (BeKTop) U3
HecKkonbkux Teicad ymncen. B cetn AlexNet
ato 4096, TO ecTb m3obpaxeHne 200x200
cxumaetcs B 30 pa3. TeM He MeHee Takue
BEKTOpbl cofdepxar B cebe BClO MHGopma-
LMI0 13 BXOOHOTO M306paxkeHusi, Heobxoam-
Myl ON51 pacrnosHaBaHus 22 TbiCAY TUMOB
obbekToB. [lpeBpalleHne nsobpaxeHuns B
BEKTOp MPW3HAKOB, UM BeKTOpu3auusi, —
3TO KIOYEBOW MPUEM B COBPEMEHHBIX HEN-
POHHbIX CeTsX. A C BeKTopamMu MpU3HaKoB
Mbl yMeem paboTtaTb AaBHO.

Kaknum 06pa3om HelpoHHasi ceTb AenaeT
BEKTOPM3aLmio, U NoYeMy oHa 0bsi3aTenbHO
pomkHa 6biTb ana atoro rmybokon? Mmy6o-
Kas — 3HauMT cocToswas n3 GonbLioro
ynucna cnoés. Kaxabii Cron BbINOMHAET
AOBOMNbHO MNPOCTYl0 paboTy, BblMMCNSAS B
KaXOoW TOYKe TaK Ha3blBaeMble CBEPTKM —
3TO yCPeOHEHHbIe UHTEHCMBHOCTUN LIBETOB B
HebOmbLUOW OKPEeCTHOCTU AaHHOW TOYkM. B
pesynsrate M3obpaxeHne 3amMeHsieTCcs Ho-
BbIM, pa3mep KOTOPOro CTaHOBUTCS MeHbLLE
B HECKOMbKO pa3, HO 3aTO Mbl B Kaxgou
TOYKE YBEMUYMBAEM YUCIO BbIYUCIIAEMbIX
CBEPTOK. B KOHLIEe KOHLIOB BCE n3obpakeHue
CTArMBaeTCs B OOHY TOYKY, 3aTO pasmep-
HOCTb BeKTOpa MPM3HaKOB BblpacTaeT Ao
3afjl@aHHOro 3HayeHus (Hanpumep, 4096).
Korga npv3Haku rotoBbl, Ha HUX MOXHO 00-
YYMTb MOAENb Pacrno3HaBaHUs, COCTOSLLYIO
13 napbl crnoés. OCHOBHasi mMacca CIoés
Hy)XHa MMEHHO Ha CTaguu BEeKTOpu3aumu,
4TObObI M300paxeHne TpaHchopmMMpoBa-
110Cb MOCTENEHHO.

B nepsoit cetn AlexNet 6bino 7 croés,
CNYCTA HECKOMbKO NET Hay4Yunncb CTPOUTb
ceTn 13 coteH cnoés. CrneumnanbHble 3KC-
nepyMeHTbI NoKasanu, YTo Kaablv cnegy-
oM cnomn obyyaertcsa pasnuyatb BCE 00-
nee KpyrHble 3NeMeHTbl Ha N300paxeHnsX.
MepBbIi crnow pasnuyaeT NpocTble nepe-
XOAbl LBETOB, BTOPOW CIION Ha4MHaEeT 3a-
MeyaTb TeKCTYypbl U Tak Aanee, NocrneaHnn
criot yxe cnocobeH BUAETb KPyMHbIE CO-
CTaBnsoLLMe YacTn OBbEKTOB.

Ha Bbixoge nmeem BnevaTnsawoWni pe-
synbTat. Cucteme npenbsiBrsitoT HOBYIO
doTorpacuto, 1 oHa BblAaET: "OTo0 — CcTa-
OVOH, 3T0 — Gencbonuct, 3To — apyron
Gencbonuct, aTo — 6uTa, 3T0O — MAYKK".
3By4nT Kak kakoe-To 4ygo. Ho oHo crano
BO3MOXHbIM MOTOMY, YTO OrPOMHOE KOmu-
YeCTBO NapameTpoB CIOXHO YCTPOEHHOW
cetu 6bINo ONTMMU3NPOBAHO Tak, YTOObI Ha
MHOTOMUIIIMOHHOW obyvatoLlen Bblibopke
BbIAENANNCb UMEHHO T€ 0OBLEKTbI, KOTOPbIE
noan pasMeTunn Ha KpayacopeuHre.

"3ABTPA". ins 06paboTkn TEeKCTOB,
MallMHHOrO nepeBoga, 4aT-60TOB UC-
nonb3ylTCA Takue e HelpoceTu?

KoHctaHtTuH BOPOHLIOB. HemHoro
apyrve, Ho Toxe rnybokue. [Ona obpa-
OOTKM TEKCTOB HEMPOHHAsi ceTb 0by4vaeTcst
npeackasbiBaTb CrioBa MO OKpyKaroLiemy
NX KOHTEKCTY. Hanpumep, oHa JommkHa He
XyXX€ Hac C Bamu porajartbCsi, YTO BO
dpase "nyctb Geryt Heykntoxe ..." Ha mMe-
CT€ MHOroTo4Ms CTOUT CrnoBo "newiexonbl”.

OCHOBHbIE Maen OCTalTCA TEMU Xe, YTO
ans n3obpaxeHuin. Bo-nepsbiX, TEKCT — 3TO
nocnefoBaTenbHOCTb CYMBOMOB UMW COB
CO BCEMWU WX A3bIKOBbIMW OCOOEHHOCTSIMU,
MOPAOOIOrMen, CUHTaKCMCOM, CMbICIIOBbIMU
B3aUMOCBSA3AMU, TO €CTb TOXE CTPYKTYpUpO-
BaHHbIA OOLEKT, HYYTL He mpolle m3obpa-
xenun. OTctoga BTOpas maes: HempoceTb
[orkHa 6bITb rnybokon, YTobbl NOCTENEHHO
cobuvpaTtb MHgopMaLuio 06 OKPeCTHOCTU
KaXxgoro croea v aBTomaTtundeckn popmmpo-
BaTb €ro BEKTOpHoe npeactaeneHue. [ns
KaXxgoro crnoea unu gopasbl Takasi CeTb Cro-
cobHa BbIYMCINUTL YMCIIOBOWM BEKTOP, KOTO-
pbii Bynet oTpaxaTb ero cmbicn. Cetb Mo-
XeT paboTatb M B 0OpaTHY CTOPOHY,
reHepypysl CBA3HbIN TEKCT MO BeKTopam. JTO
ncnonb3yeTcsl B MalUMHHOM nepeBofe, Ans
CMHTE3a OTBETOB Ha BOMPOCHI WMIN PEensink
yar-60Ta. B-TpeTbux, Mogenb gormkHa oby-
yaTbcsi No GOMNbLIMM AaHHbIM, MO Tepaban-
TaM TEKCTOB, OT Bukunegum OO rMraHTCKUX
OnbnmoTek XyaoXeCTBEHHOM, HAy4YHON M HO-
BOCTHOW WHdpopmaumu. Npo Takne mopgenu
FOBOPAT, YTO OHW "BUAENM B A3bIKe BCE".

"3ABTPA". 310 Te camble Moaenu, Ko-
Topble reHepupytoT henkoBble HOBOCTU?

KoHcTtantTnn BOPOHLIOB. [la. EcTb
cneunanbHble pasHOBUOHOCTU TNyBoKnx
HEMPOHHBIX CETEN, Ha3blBaEMbIE reHepaTuB-
HbIMK. Takas ceTb crnocobHa creHepupoBaTb
OTBET Ha Bonpoc, nepedpasmpoBatb HO-
BOCTb WNM HanucaTb MO 3arofioBKOM HO-
BOCTHOW 3aMeETKM cam TekCT. KoHeyHo, 3To
Oynet cumynsiums "no Motueam" Yero-To no-
XOXero, YTo Mofenb Buaena B obyyarolen
Bblbopke. OOHaKO 4eroBeK MOXET OLUn-
OOYHO MPUHATL TaKOM TEKCT 3a pearbHyH
HoBOCTb. OBMaHyTb Halle BOCnpusTEe BO-
o0LLie OOBOMBHO NErko: Mbl BUAMM GOKOBbLIM
3pEHVEM MaHeKeH W B3gparMBaem: Ham Ka-
XKETCS, YTO ATO XKMBOWM Yenosek. Llenb dpenka
B TOM 1 COCTOUT: Bbl3BaTb aMoLMI0. YernoBek
MOXET 00rafaTh KPUTUYECKUM MbILLIEHNEM,
YMETb COMOCTaBNsATb (hakTbl, NPOBEPSTb UC-
TOYHWUKW, OOHAKO MHAOpMaLMs, NogaHHas ¢
amoumen, nydwe 3anomuHaetcd. Kpome
TOro, hefikoBble HOBOCTM MOXHO reHepupo-
BaTb MunnMoHamu. B atom notoke Oymet
TPYOHO OTNMUUTL NpaBady OT pasHOOOpa3Hon
mkn. KoHeuHo, nmoam u camu, 6e3 BCSAKMX
TEXHOMNOMIM, NPOAYLMPYIOT OFPOMHOE KOMu-
YeCTBO JIKM, ogHako noakntodenne VA cno-
COBHO 3aMETHO YCWUMUTb HamnpPsPKEHHOCTb
NHPOPMALIMOHHBIX BOWH.

"3ABTPA". MHoro ewé Takux BO3-
MOXHOCTeMn u3 siyuka Mangopbi?

KoHcTtaHTuh BOPOHLOB. MHoro, u 6y-
et Bcé bonblue. Ha ogHol 13 KOHgepeH-
UM NOo KOMMbOTEPHOMY 3peHutio B 2019
rogy 6bina onybnukoBaHa ctaTbs nof npo-
BOKaLMOHHbIM HasBaHvem "TaHuytT Bce'".
Tam onucaHa cregytoLwas TexHonorus: Ge-
PETCSA PONuK C NPodeCcCMoHarnbHbIM TaHLIO-
POM, VCTIONHSIIOLLMM TaHeL, Ha OgHOPOLHOM
doHe. MNMotom Bepétcst ogHa dhoTorpadust
Opyroro Yerioseka, Ha nobom ¢oHe, 1 an-
rOPUTM FEHEPUPYET BMAOEO, rAe ITOT Yero-
BEK TaHLeT TOT Xe TaHeL, Ha TOM e (hoHe.
To ecTb MOXHO MOCTaBWTbL Ha MOTOK M3ro-
TOBNEHME KOMMPOMETUPYHOLWNX BUAEO.
AHanorn4yHas UCTopusi C rofliocom n Apy-
MMM BUOMETPUYECKMMU OaHHbIMU. W3-
BECTHbI Clly4aun, Korga Takue AaHHble nona-
[anu B pacrnopsikeHne MOLLEHHMKOB. W kak
onpenenuTe MOLLEHHWKA, ecnv B TenedoHe
CrbILWKLWb rorioc 6rm3koro Yernoeeka?

"3ABTPA". MoxeT nu geno 3autu Ha-
CTONbKO Aarneko, YTo U NpaBooOXpaHUTerb-
Hble opraHbl He CMOryT OTNUYUTbL Noaror?

KoHcTtaHTuH BOPOHLIOB. Ha paHHbin
MOMEHT nbas BMOEO- UMM ayamo3anuchb,
KOTOpasi CreHepupoBaHa HEMPOHHOW CETbIO,
BCE e CoaepXuT apTedakTbl, KOTopble
rMas3oM UMM yXOM pPasnuyunTb HEBO3MOXHO,
HO cneumnanbHbIMK anropuTMamMm 3TO BbIsIB-
nsietcs. Kak Bcerga, nponcxoguT COpEeBHO-
BaHME TEXHOMOrM 3aluMTbl U HanageHus.
Ho onaceHus onpaBgaHHbl. YenoBeyectBo
nonyyaetr BcE€ Gornee WU30OLPEHHbIE TEXHO-
NOTMK 3MEKTPOHHOIO obMaHa.

Bnpouem, ¢ HaWmMy TEXHONMOTNSIMU Mbl
W Tak yXXe cuaum Ha Bo4Kke C Mopoxom, u
He Ha ofHoW. "WVICKYCCTBEHHbIN WHTEn-
nekt" — ewWeé ogHa TeXHOnorus, kotopas
MOXeT OblTb MpUMEHeHa Kak C Mornb3own,
Tak U Bo Bped. B ormanéHHom nepcnek-
TMBE — BMOTb A0 CAMOYHUYTOXEHMUS Ye-
NOBEYECKOM LMBUNM3aLNN.

"3ABTPA". A "komnpomaTt" yxe cewn-
yac Ha Bcex ob6ecne4eH.

KoHctaHtuH BOPOHLIOB. Tyt ckopee
He komMnpomart, a cchabprkoBaHHblE 0OBUHE-
Hus. Tioay 6yayT BbIHYXOEHbl AOKa3blBaTh,
YTO OHM TAKOro He coBepluanu. Minu, kak B
OJIHOV @aHTWUYTONWW, [OKa3biBaTb, YTO MPaBy-
Terb-THPaH, KOTOPOro TPAHCIIMPYHOT Mo Beel
CTpaHe, He HaCTOSILLMIA, YTO ero B npupoage
He cyllecTByeT. YTo Kacaetcsi komnpomara,
TO OH yxe JaBHO obecneyeH: 3TO nosefe-
HWe YernoBeka B MOWCKOBbLIX CUCTEMaXx U Co-
umanbHbIX CETSX, KOTOPOE MOXHO MpoaHa-
nM3npoBaTb U MO KOCBEHHbIM [AaHHbIM
MHOTO MHTEPECHOTO O YerioBeKe Y3HaTb.

"3ABTPA". MHoroe 3 daHTacTuku
cObiBaeTcs Ha HalIMX rnasax.

KoHctaHTH BOPOHLIOB. [a. ®aHTa-
CTUKa He TOMbKO MPeACcKa3biBaET, OHa OT4a-
CTV 1 hOpPMUPYET HaLLM MeyTbl O ByayLuem.
EcTb HayyHasa cbaHTactuka, a ectb (paHTa-
3Uu1, eBa N BO3MOXHble Aaxe B OTAanéH-
HOW nepcrekTuse, Tuna unbsma "beryuimn
no nessuto". "Matpuua" noka Toxe 6e3yMHO
Aaneka OT peanusauun, HO ANt MeHs 3T0
3HaKOBbIN PUNbM-NpeaynpexaeHme o0 ToMm,
YTO WHTennekTyanbHble MaluuHbl Hemnb3s
HagensTb aBTOHOMHOCTbIO U TeMm Gonee
CMOCOBHOCTBIO K pennmkaumn.

M EE PASOBJIAYMEHME
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MepenoBble MaTeMaTYeckne MoAenu, co3gaHHble COBETCKUMU YYEHBIMU, MOITIN CTaTb OCHOBOW LiMdbpoBU3aLnm

e

C YeroBeYeCKUM NLIOM, NMOCKOSbKY HalUW MHXeHepbl paboTanu npexae Bcero Hag npombiwneHHsiMn 3BM ans
BblBOJa HAPOOHOrO XO3ANCTBAa Ha HOBbIN BUTOK pocTa adpdeKTUBHOCTY.
OBM BOCM-6 (bonbluas anekTpoHHasi c4éTHasa MawmnHa). CCCP, 1959 r. Ha eé ocHOBe CKOHCTpyMpOBaHbl KOM-
NblOTEPbI HA UHTErpasbHbIX MUKPOCXEMax cepum «Anbopycy.

EcTb 1 Takme unbmbl, KOTOpbIE Moka-
3bIBAOT HaAM peanucTUYHyto Bnuxaniyto
nepcnektuy. Hanpumep, B puneme "OHa"
aMepUKaHCKOro pexunccépa u cueHapucTa
Cnanka [xoHca nokasaHa TexHOonorus,
BMOMHe peanuayemas yxe B Gnuxanwwve
rogbl: onepaumoHHas cuctema csobogHO
pasroBapvBaeT C 4eroBekoMm, Gepé€Tt Ha
cebsi 06513aHHOCTM cekpeTapsi, BMMoTb A0
BeJeHVs [OenoBblX neperosoposB. Ho BoO
BTOPOW NOMNOBUHE hunbMa rmasHbIV repon
BbICTPaVBaET YenoBeveckMe U gaxe -
OOBHble OTHOLWEHUSA C "onepaumoHKon",
4YTO, HA MOW B3rnsA, NonHbIA abeypa. Ye-
foBeK B 34paBOM yMe HUKOrga He CTaHeT
BOCMPUHMMATb 3Ty LUTYKOBUHY HA PaBHbIX.
OHa Bedb He pasyM U He NNYHOCTb, a
BCEro nuvb ux umntaums. Korga maHekeH
BbI3bIBAET Y HAC OLLYLIEHNe NPUCYTCTBUS,
Mbl ObICTPO OCO3HAEM 3TO KaK KOTHWUTUB-
Hoe uckaxeHue. MNpu obweHnn ¢ unHTen-
nekTyanbHbIMU NOMOLLHUKaMW U aHTPOMNo-
MOPMHBLIMW YCTPONCTBAMW HaMm Takxe
npuaétca 6onee KpUTUYHO OTHOCMTLCH K
HaLIMM 3MOUMOHanbHbIM peakumam. dax-
Tactuka, ovenoseyvBatowas N, HaBA3bl-
BaeT HaM UCKaXXEHHOEe BOCTIPUSTUE TEXHO-
noruii Gygyuiero, n 3TO CKOpee Noxoxe Ha
nponaraHgy TpaHcrymaHusma.

"3ABTPA". A ecnu nonb3oBaTtesib He
B CBOEM yme?

KoHcTtaHTMH BOPOHLIOB. Torga Bo-
npoc K Mornb3oBaTento, "4To ero AoBeno Ao
Xn3HM Takon?" Bpoge Obl 04eBWMAHO, YTO
TexHonorum U, kak v niobble gpyrue, cos-
[AatoTcs NoabMy Ans Toro, YToObl NOBbILLATL
NpPOu3BOAUTENBHOCTb TPyAa M KavyecTBO
XKU3HWU. [axe MbICNM He OOMMKHO BO3HMKaTb
CTaBUTb MaLLUWHY Ha OOVH YPOBEHb C Yero-
BEKOM. M BOT nepen Hamu HerpoceTb, Npo-
rpamma, KoTopasl, Kak Ham KaxeTcsi, MULLET,
rOBOPUT 1 [lyMAEeT, Kak YernoBek, 1 Aaxe npu-
TBOPSIETCS, YTO MMEET 3MOLMM U MCUXMKY.
Hawa nepBas peakuusi — OTHECTUCH, Kak K
YenoBeky. TWNMYHOE KOTHUTMBHOE WCKaXe-
Hue! "OddekT MaHekeHa". OByyasch, Hen-
poceTb BuAena Munnuapgbl CUTyauui, B Ko-
TOpbIX NOAM N1canu, roBOpuK, Bblpaxanu
amoumn. OHa Ha xody CKNemBaeT K3 3TUX
06OpbIBKOB HEYTO, MoAXopsLlee Mo cutya-
TUBHBIA KOHTEKCT. YacTo yrafbIBaeT, NoToMy
41O B GOnbLUON 0ByYatoLLel Belbopke Haxo-
avnncb noxoxve cutyauun. OgHako Huka-
KOro CMbICra 3a 3TUM He CTOMUT, CETb He
yMeeT AymaTb O CMbICax.

"3ABTPA". Ho B uHTennekryanbHbIX
urpax (waxmarbl, LWALIKK, FO) YernoBek
TepnuT nopaxeHue.

KoHcTtaHTuH BOPOHLIOB. 311 vrpbl —
3aMKHyTast UCKycCTBEHHas cpeaa. Mpasuna
Urpbl UKCMPOBaHbI M [OBOSILHO MPOCTHI.
[MoaTomMy anropuTMbl MOryT 0By4aTbcs, Co-
PeBHysICb Apyr ¢ ApyromMm. MunnuoHsl urp —
WU Mopenb OOBOAMTCS [0 COBEpLUEHCTBA.
HamHoro TpyaHee nepeHocUTb 3TOT NOAXOL,
B pearibHyl XU3Hb, [Oe OTCYTCTBYHOT YET-
Kve npasuna, OencTByeT mMacca (paKkTopos,
BO3HUKAIOT HenpeaBuaeHHble 0BCTosATENb-
ctBa. Bbibopkn gns GecnunoTHoro Boxae-
HMS COBMPAIOT Y>Ke MHOTO FET, U BCE paBHO
B 2020 rogy npou3oweén cny4van, korga
Tecna Ha aBTONWIOTE Bpe3arnacb B aBTO-
Oyc, nexasLwmn Ha 6oky nocne asapuu. Co
BPEMEHEM [axe Takue KpalHe peakue cu-
Tyaumm unm xots 6bl X aHanoru nonagyT B
matepuan obyyeHus.. HeT yxxe HUKakux co-
MHEHUA B TOM, 4TO aBTOMWMOT OyneT BO-
AWTb nydle 4YenoBeka, U aBapui Gynet
MeHbLUe. B fjaHHOM crnyyae o4eHb XOpOLLO,
41O "4YenoBek TepNUT NopaxeHue".

"3ABTPA". A ecnu po6GOTbl Ha4yHYT
AeACTBOBaTb BO Bpepa noasam?

KoHctaHTH BOPOHLIOB. He HauyHyr,
noka NnAau MX 3TOMY He HayvaT Hame-
PEHHO MK Mo owwnbke. bbin ckaHganbHbI
cnyyaw, korga yat-6ota obyunnu no 6onb-
Lon Bblibopke Bcex 6e3 pasbopa ananoros
13 coumanbHou ceTn. B utore oH Hay4dmncs
ObICTPO NepexofnTb Ha ockopbneHus, Ha-
uM3M 1 pacusm. Ytobbl 4aT-60T Obln BEX-
NMBbIM, €ro Hago oby4vaTb Ha TwaTenbHO
oTchunbTpoBaHHOW Bblbopke. PaspaboTtunk
006s13aH No3aboTUTbCs 00 3TOM.

daHTacT Anzek A3vMOB NepBbIM ChopMy-
nvpoBan Tpu 3akoHa POOOTOTEXHWKM, YTOObI
n3bexatb HexenaTtenbHbIX st Noaen cue-
HapueB B3aumopencTeus ¢ poborammn. C
3TUMK MpaBUNaMK yXKe MOXHO CBEpsSTbCS
npu co3gaHnm N-cuctem. MNMocteneHHo OHm

OyoyT obpactaTtb getansmv n TpaHcdopmm-
poBaTbCs B TEXHWUYECKUE PErfaMeHTbl, OT-
pacneBble CTaHAapTbl, OpUANYECKE HOPMbI,
KaK B 1noOoI Apyror TEXHUHECKOWN OTpacnu.

Mebl co3gaém pobotoB n cuctembl VN
pagu aBTOMaTU3auUMM Halen AeATenbHO-
CTW, YTOObl OHM ObINM HaWKUMK MOCHYLL-
HblMU NomolHKKamu. MNoeegeHne pobota
3aBUCUT OT TOrO, Ha Kakunx AaHHbIX ero o6-
yyanu, HacKkoflbKO CIoXxHas npeackasa-
TenbHas Mogenb MCMNonb3oBaHa, 3ano-
XeHa nu B mMopernb BO3MOXHOCTb AaBaTb
NMOHATHbIE 4ernoBeKy OObSACHEHUS MPUHU-
MaeMbIX PELUEHWUA, HACKOMbKO TLLATENbHO
OH ObIn NPOTECTUPOBaH B LUTATHbLIX U He-
WITaTHbIX cUTyauusx. HakoHeu, y noboro
pobota gomkHa ObiTb "kHOMKa", KOTOpOMn
YeroBeK MOXEeT ero OTKMYWUTb B Nobow
MOMEHT, KaK Mbliecoc.

"3ABTPA". B mapte npownoro roga
6bino coobueHue, Yto B JluBUM camoy-
npaBnsieMbl TypeLKW/A BOEHHbIN KBa-
apokonTtep Kargu-2 BnepBblie youn yeno-
Beka 6e3 HenocpeACTBEHHOW KOMaHAbI
oneparopa.

KoHcTtaHTHn BOPOHLOB. Celiuac
BCEe MepefoBble CTpaHbl paspabarbiBatoT
aBTOHOMHbIE CUCTEMbl BOOPYXeHun. 3a-
YeM nunoTa caxatb B camoneT, ecnu bec-
NUNOTHbIN MCTpebutenb NPOTUBHMKA U
MaHEBPUPYET Nyylle, U PeLUEHNUs MpUHU-
MaeT ObicTpee? BoeBaTb B BO3gyxe Xu-
BbIMW NIOABMW O4E€Hb CKOPO CTaHET HEBbI-
rogHo. C TaHKaMu noxoxas cuTyaums.

W B JluBun 6bina 3agencteoBaHa npo-
rpamma, crnocobHas pasnuyaTb XWUBYHO
CUny NPOTMBHMKA OT COBCTBEHHBIX congat
M rpaxpgaHckmx. HaBepHsika ata cuctema
npowna ucnbiTaHus, n 6bino gokasaHo,
4YTO OHa owwmbaeTcst He pexe, Yem 3TO B
cpedHeM [enaroT onepartopbl, HO Mpuka3s
NPUMEHUTb Takoe YCTPOMNCTBO B aBTOHOM-
HOM pexuMe BCE paBHO OTAaBas KOHKPET-
HbI odouuep. Ecnn Gbl 4TO-TO Nowno He
Tak, oH Obl 3a 3TO oTBEYan.

CooblLleHne Ha camoM Jene He O ToM,
41O POBOT NPUHAN Ha cebs pelleHne youTb
YerioBeka, a 0 TOM, YTO B JaHHOM BMAE BO-
OpY>XeHWI npongeHa ewé ofHa CTyneHb
aBToMaTm3aumn. CKopo MHTEMNeEKTyanbHble
pou GecnunoTHuKoB OyayT BoeBaTb APYr
NpoTWB Apyra, CamMOCTOSITENbHO MPUHUMAst
TaKTUYecKue 1 faxe cTpaternyeckue petue-
HUYS, BbIMOMHSAS NOCTaBMeHHble nepes HUMK
6oeBble 3agaqn. Ho 3apgaun GyoyT ctaBuTth
KOHKPETHbIE BOEHaYarnbHUKK.

"3ABTPA". BCcé oT 3TUKM YenoBeka
3aBUCUT B UTore.

KoHcTtaHTMH BOPOHLLOB. KoHe4Ho.
Bo MHorux ctpaHax cendac paspabaTbiBa-
10TCA Kodekcbl aTukm B cdepe VN, He-
[aBHO A MpuHMMan ydactve B obcyxae-
HUWN POCCUMCKOrO Kogekca Ha (UHanbHON
cTaguu ero noaroTtoBKW, U 3TO BecbMa
pasyMHbI [JOKYMEHT.

MHoroe Takke 3aBUCMT OT NPaBUIbLHOCTU
noHmmaHus M B obLLECTBEHHOM CO3HaHUK,
OT YPOBHSI TEXHUYECKoW rpamoTHocTu. Ce-
rogHs OYeHb BaXkHa porb Monynspusaumm
HayKW, BaXKHO OOBLSICHSATb BO3MOXHOCTW U
OrPaHUYEHUsT TEXHOMOMUI, YTOObI He Obino
UNN3vn. Jliogm BOCNPUHUMAIOT CroBa U He
3aMevaloT, YTO pearbHOe HamnosHeHue Ha-
YYHbIX TEPMMHOB MOXET OTNMyaTbCca OT
obbiBaTenbckmx oxuaaHun. Mbel roBopum
"NCKYCCTBEHHbIA UHTEMMEKT", HO 3TO He caMm
WHTENMeKT, a Nulb HasBaHne obnactn Ha-
YYHbIX MCCNEAOBaHNIA, KOMMbIOTEPHAA NMU-
Tauma obyyeHus no npeueneHtam. Mebl ro-
BOpMM "HEMpoHHas ceTb", HO 3TO Mano
NOXOXe Ha YeroBeYecknii MO3r.

Ecnun npogomkutb pasroBop o s3blke, TO
51 Obl 3anpetun npumeHaTb k W rnaronbl
aKTMBHOro aencteus, Hanpumep, N "obbl-
rpan YyemnuoHa mupa", "Hayuuncst amarHo-
cTupoBaTb pak", "HaxoguTb owWwnbKM B
LLKOMbHbIX COYUHEHMAX" nnn BoT — "Bnep-
Bble MPUHSAN pelleHne ybuTb 4Yenoseka'.
Mono6Hble Urypbl peyn — ckopee mapke-
TUHIOBBIN XO4 ANs NPUBMEYEHNst BHUMAHWS.
MW Huyero He MoxeT caenatb CaMoCTosi-
TenbHO. OTO NMOAM NPUAYMbIBAOT CNOCObbI
NPUMEHEHNS TEXHOMOMMA U MOCTAHOBKN 3a-
[a4y, opraHu3yloT cbop AaHHbIX, co3datoT
MOZENM, YNCTIEHHbIE METOABI U NPOrpamMmbl,
OLIEHVBAIOT, BHEAPSOT B MPOWU3BOACTBO Y
OTAA0T MpUKasbl Ha NPYMEHEHVe.

"3ABTPA". Kak mn3bexaTb PUCKOB,
YTO Mone3Hasi TexHonorusa dyaet o6pa-
weHa Bo Bpen?

KoHnctantTuh BOPOHLIOB. [ns atoro
HeobXOAMMO OTBETUTb Ha Maeonornyeckue
BOMPOCbI: AN Yero Mbl Pa3BMBaEM 3TU TeX-
HOMorMu 1 B Kakoe ByayLuee XOTUM NPUITA?

[aBaviTe ncxogutb M3 noctynara, 4To
Lenbio YeroBevyeckon LMBUIM3aummn sensi-
eTcsi obecrneyeHne BbIKMBAHUS Hac Kak
Ovonornyeckoro Buaa, CoxpaHeHue OGuo-
chepbl 3emnu, cosgaHue 6GesonacHon u
KOMOpPTHOW cpeabl obuTaHus Ons Bcex
nogen. HayyHo-TexHnyeckum nporpecc B
uenoMm n MM B 4aCTHOCTM HyXHbl ANS Bbl-
NMOMHEHMs BCEX 3TUX 3aJau.

B 1o e Bpemsi 0oBLLECTBEHHbIN AuC-
Kypc HanomnHeH mudcpamm o6 UW: yto ma-
WKMHbI NuwaT nogen paboTbl, YTo HacTa-
HET MOMEHT CUHrynsipHocTu, korga WA
Mony4nT BO3MOXHOCTb BOCMPOU3BOAUTL U
COBepLUEHCTBOBAaTb caM cebsi ¢ HenocTu-
XUMOW AN nogent CKOpOCTbi; YTO BO3-
HUKHET MalMWHHBIA pasym, MNPUHLMNK-
anbHO OTMWUYHBLIA OT YenoBevyecKkoro, u
fanbHenwyw cyapby umBunusauuu cra-
HeT TPyAHO MpeAckasaTb; YTO MalUMVHbI
OKaXyTCS HaCTONbKO COBEPLUEHHbI, YTO
YernoBek UM OydeT yXe He HyXXeH Ans cy-
LLIeCTBOBAHMSA N pa3BUTUS.

O™ Mudbl MOTyT CTaTb pearbHbIMU
yrpo3amu, ecnv akcTpanonuposaTb B Oy-
ayllee COBpPEMEHHOe TexHOKpaTuyeckoe
MbllWneHne "caenan noTomy, 4to mor",
NpOHMW3aHHOE uAaeonornen uHanBuaya-
nuama. MIMEeHHO Takyr IKCTpanonsuuio
ponyckatT PavimoHp Kypugenn, Haccum
Tane6, Knayc LBab6 n gpyrme BCEMUPHO
N3BECTHbIE BM3NOHEPbLI... U Kaxabl pa3
nornyyaroT anoKanunTU4eckn cueHapun.

LivBnnunsaumoHHoe MbilneHne ncxoamT
13 gpyroro npuHuuna: "coenan pagu co-
XpaHeHUs1 U pasBUTMS YENOBEYECKON LK-
Bunu3aummn". UM pgormkeH crtatb nocnyLu-
HbIM M HagEXHbIM NMOMOLLHMKOM, OCTaBIssA
nogam Havbonee TBOpYecKyt paboTy u
NPUHATUE KNYEBBIX peLleHnn. [NonyynTcs
nn 3TO, LIENMKOM 3aBUCUT OT Hac caMux, oT
TOro, yCneem fn Mbl U3MEHUTb MblLLMEHNE
Ha UMBUNM3ALMOHHOE MW 3acTpsiHeM Ha
ypoBHe "0be3bsiHbl C rpaHaTon”.

"3ABTPA". BcAa OTBeTCTBEHHOCTb
NeXuT Ha NAAX, KoTopble NpuAyMbl-
BalOT 3TU TEXHONONMMU.

KoHctantH BOPOHLIOB. [a, n ewé
Ha TeX, KTO MX pacnpoCTpaHsieT, U Ha Tex,
KTO MX npumeHsieT. Jllobasa TexHomnorms Mo-
XeT ObITb UCnonb3oBaHa Kak BO 3110, TaK U
BO 6Bnaro, kak Ansa paspyLueHus, Tak u Ans
cosunaaHms. OveHb BaxHO, YTO y Yenoseka
B rorioBe B TOT MOMEHT, Korga OH cobupa-
eTca caenatb CBOM BblOop. Mbl Yacto 06-
CY)XOAeM C Korneramu, KTo KakuMu 3aja-
Yamu 3aHMMaeTcs. HekoTopble 3aHMMaroTCs
TEXHOMNOrMSAMU reHepauun (PenkoBbIX Tek-
CTOB, M306paxeHWn, ronoca unv BUAEO.
Jliogn He TOnbKO O6pas3oBaHHble, HO U
BMonHe nopsigodHble. Ha Bonpoc "kak Thbl
MOXeLlb, Befb 3TO YBENWYUT KOMYECTBO
KM B MH(pOpMaUMOHHOM npocTpaHcTee”
06bI4HO ecTb Tpy "oTma3skun". lNepBas: ecnu
s1 He cgenaw, TO KTO-TO APYrow COenaer.
Brtopas: ons wcnbitaHus CpeacTs 3almThl
HeobXoOMMO WMMETb CpeacTBa HanageHust.
TpeTbs: 9T0 AMKO MHTEpPECHO. dakTn4ecku
YerioBeK OTMOXMWIT CBON MOpasibHO-3TuYe-
ckuin BblGop "Ha noTom", npurotoBurncs Ga-
naHcupoBaTb Ha rpaHu Aobpa v 3na, HO KTo
e [acT rapaHTuu, Ha Ybell CTOPOHE OH B
utore okaxetcs? TpeTbs MOTMBaUMS Npo-
OMKTOBaHa 9roMsMoMm wuccrnegosaTens,
OHa-TO 1 siBNsieTcs masHon. C umBuMnM3a-
LUMOHHbIX MO3ULMIA, BbIOOP B TakoW CUTya-
UMM OQHO3HAYEH: 3aHUMATbLCS BbISIBNIEHWEM
(PENKOB HY>XHO, reHepaLuuen — Hukoraa!

Korga B Halwmx pykax MOLLHble TEXHOMO-
MK, CNOCOBHbIE MEHATL OBLLECTBEHHbBIE OT-
HoOLLEeHUst 1 0bpa3 >KW3HW ntogein, okasbiBaTb
rnobaneHoe BO34encTBMe Ha Guocdepy,
mMano 6blITb 06pa3oBaHHLIMK W MOPSA0Y-
HbIMWU. Mbl HaxoauMcst B 0cobol TO4Ke UCTO-
pun: NGO Mbl Hay4YMMCs1 OTKa3blBaTbCs OT
WHOMBMAYANUCTCKUX MOTMBaLMA B MOMb3y
LMBUMN3ALMOHHbBIX LiEHHOCTEN, NMbo crpo-
BOLMpYeM KaTtacTpoddy MnaHeTapHOro mac-
WwTaba, paHO MMM MO3OHO YHWUYTOXMB HEe
TonbKo cebs, HO 1 BCE xwmBoe Ha 3emne. HeT
Opyrvix BapuaHToB, 1 OCO3HaHWe 3Toro dhakTta
O[IHOBPEMEHHO MyraeT 1 BOOAYLUEBMSET.

"3ABTPA". Cnacun6o, KoHcTaHTuH
Bsa4yecnaBoBu4, 3a 6eceay! Byaem Ha-
[EeATLCA, YTO YerloBe4YeCTBO He PyXHeT
B 6e3aHy.

BecepoBan NMNasen MOPTHOB

Tazera "3ABTPA" 3aperucrpupoBana @enepajbHoil CIyk00ii Mo Haa3opy 3a
CO0JII0JeHHeM 3aKOHOJAATE]NbCTBA B cdepe MACCOBBIX KOMMYHHKAIMA W OXpaHe
KyasTypHOTo Hacaenus. Ceuaerenscrso [T Ne ®C 77-22122 ot 24 okradps 2005 rona.
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