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M3BectHO, 4TO Ui OOBIUHOM, TaK Ha3bIBAEMON ‘‘CTATUCTHYECKOW”, Teopuu HHPOpMaLUU
HEBO3MOXKHO  YYHTHIBATH  peajbHble, Hampumep, (QU3WYECKHe, OSHEPreTUKO-IKOJOrMYecKHe,
SKOHOMHYECKHE M HHBbIE H3MepseMble (DAKTOpbl M HX OTHOCUTENBHBIH BKJIAQJ B CPAaBHHUTEIHHYIO
LIECHHOCTH Ppas3jIM4YHbIX BUI0B I/IHq)OpMaHI/II/I, 4yTO0 MOTJIO 6I)I IIOMOYb CO3JIaHUID MATEMATHYCCKOI'O
anrnapara Juis ee KOJU4eCTBEHHOIO M3MEPEHHUSI.

OueHKH jX€ Ka4eCTBEHHBIX COOTHOIIECHWUi, NPHU BCEH NPHBIEKATENBHOCTH SHTPOIHUHHOTO
MOAXO0Aa, HE PEINaroT HUKAKUX, KPOME WILUIIOCTPATHUBHBIX 33/1a4, MOCKOJIBKY B amlapare HCXOIHO
3aaHa 11oJiHasA HE3aBUCUMOCTh I/IH(bOpMa]_II/IOHHLIX DJIEMEHTOB MEXAY CO6OI>'I 1 OTCYTCTBHUE CBSI3U UX C
uenbM. [IpuunHOil 3TOrO sBIIsSETCS Y30CTh IElel, sk KOTOPhIX pa3paboTaH anmapar B3BEIIMBAHUS
KOJIM4eCcTBa MH(POPMALMU B OMTaxX — TPAaHCIIOPTHAS 3a]a4a Iepeiauu ee 110 KaHaly CBA3d. BosHukaet
MyTaHUIAa TPU IIONBITKAX PACIPOCTPAHEHHUS] 3TOrO IIOJIXOJAa K KOHKPETHHIM HWH()OPMAIIHOHHBIM
3aga4am, BKJIIOYast 3aJa4u O€30MaCHOCTH.

Takoe ToJIOXKEHHE BBI3BAHO HAJIHYHMEM JBYX HE DPa3leléHHBIX ONpPENelIeHHSIMH MaCcCHBOB
MOHATUI «HWHQOPMALUs» — THOCEOJIOTHYECKU-(DUIOCOPCKOr0 MaccCHBa M IICHHOHOBCKHX CMBICIIOB
TepMHUHA «UHOOPMAIHSD» M3 TEOPUU TPAHCIIOPTA CUTHAJIOB M COOOIICHHH. Pa3enTh MX MOKHO OBLIO
Obl IIpoCcTO, BBEMs JBa TepMmuHa: «F-uHpopmaius» n «S-uHpopMalus», TOCKOJIbKY MEpPOH BTOPOro
(LLleHHOHOBCKOTO) MaccCHBa SIBISIETCS JIMIIb MOMBITKA H3MEPEHHS KOJIMYECTBA HACAUTU3MPOBAHHBIX
CUTHAJIOB JUISL ONIPEAEIICHHs 3arPy>KEHHOCTH KaHAJIOB MX Tepeiavd, HAulCTO HCKII0YAIoIas Bce, 4To
OTHOCHTCS K TIOHATHSIM «COAEPKAHHUE», «IEHHOCTBY, «Pe3YJIbTATUBHOCTH» HH(POPMAIIUH.
BonbImHCTBO HESCHOCTEH M OTCYTCTBUU METPOJIOTHH B 3TOI 00JaCTH BBI3BAHO KaK pa3 MOCTOSHHBIM
CMEIIMBAaHUEM 3THX JIBYX PAa3HBIX CMBICIIOB TIOHATHUS «HH(POPMALIUSL».

B pabote nperaraercs mpocTas CHCTeMa OLIEHOYHBIX SHEPTOMH(POPMAIMOHHBIX ITOKa3aTenen
(xonmyecTB MH(POpMAIMK) B KAaU4ecTBe Hadall elle He CO3JaHHOH Teopuu 3HepromHdopmanun (a Tem
Ooee eme MeHee SICHOHM “‘Teopuy HeQHU3MUYECKOH mepenadu uHpopManuy”, T.e. TEOPUH TIEpeaadn ee
CpenCcTBaMH, HEM3BECTHBIMH OOBIYHOW (hM3MKe). DTH MOKa3aTenH SBISIOTCS HadalbHOW (a3oi s
MTOCTPOCHUS Haual NHPOPMATHOHHON W SHEPTONHPOPMAITHOHHOH 0€3011acCHOCTH.

Baenenbl ciieyromue noHsTHs:

- KAuecTBO W MHHHMAJIBHOE KOJMYECTBO WHGOpPMAaNMy ¥ SHeprouH(opManuy, MO3BOJIAIONINE
MPUCTYIUTh K KOJHYECTBEHHBIM OIICHKAM HWH(QOPMAIMOHHON (3HEPromH(POPMAIIOHHON)
OTTaCHOCTH M 0€30T1aCHOCTH;

- MareMaru4ecKhii amnmapar ¢ 3aKOH coxpaHeHus wuH(opmauuu (3HepromHdopmanvu) B
SHEProJAHHAMUKE;

- TapMOHUW3AIUSA W caMoTapMOHU3aIusa WHopMarmy (3HepronHGOpMaIui) W HeTapPBUHCKHA
MEXaHW3M COBEPIICHCTBOBAHUS B OWOJOTMM W TEXHHKE KaK JHEPronH(GOPMAITMOHHBII
(dopmoreHes;

- XOIHMCTHYECKOE MPeJICTaBIeHue HHOOPMAIHY KaK CHCTEMBIL.

1. KauecTBO 1 MUHUMAJIbHOE KOJIUY€ECTBO HH(OPMAIUH.

W3BecTHsIit B cBOE BpeMms gumocod D.KomsmaH, MoOHT BCIOMHHATH O TOM, KaK OH, TYJISIS ITO
YurepaeununaeH B bepiune, 6ecenoBan ¢ A.WHIMTEHHOM, U TOT HEOJHOKPATHO BBICKA3BIBAJI MBICIb,
410 “uH(pOpPMALUS — 3TO U HE MaTepus, 1 He sHeprus’”. 1 neficTBUTENBEHO, BOIIPOC O TOM, YTO K€ TaKoe
nndopmarys, Janek OT HOJHOW sSCHOCTH. Bo BCsAKOM ciyyae, COBPEMEHHOE pPaclIpOCTpaHEHHOE
moHsATHE 00 MH(OPMAINH, KaK 0 YUCIIe “OUT”, T.€. O YKCIIC BO3MOXHBIX COCTOSHHUH “Ia - HET , Halle
BCEI0 MOJIEJIMPYEMOE «KHOIKOW», BECbMA JIAJIEKO OT COBEPIIEHCTBA M OT PeaibHbIX CUTYaIHH.

[TpocToit mpumMep, MILIIOCTPUPYIONINH BO3HUKHOBEHUE YYAOBHIIHBIX PACXO0KIEHUI MEXIY
OIICHKOI CUTYyalluy C IOMOUIBIO “OUTOBOM, CTaTHCTUUECKOW HH(OpMANUK™ U OLEHKON peabHOCTH.

B gmerctBe MHOTHME wWrpalu B CpaBHUTEIBHO O€300MIHYI0 “OTHOOWTOBYI” 3abaBy:
YCTaHABJIMBAJIACh KHOIKA, NPU HAKaTUM KOTOPOM HA HAKaBIIEro “HEe3HaiiKy” majayl Kakoi-nubo
3aMETHBIM IpeaMeT, CKaxxeM, Kupnud. SICHO, 4To B XyAmieM ciydae 3TOT OuT uH(OpManuu Mor
IIOBECTH K I'MOENM 3TOr0 OJHOTO 4YesoBeka. Hade roBops, B JAHHOM Ciydae 3TOT OWT mH(pOopManun
(Haxkasj-He HaXKayl) MMeNl “‘CTOMMOCTH” JKM3HM OJHOrO uesioBeka (okosio 60 Thic. pyOsel, 4rto 1o



MHEHHIO ONYOJIHKOBABIIETrO 3Ty HU(PPY COOTBETCTBOBAIIO CPEIHEH IOJIB3e, IPHHOCHMON TOCYIApCTBY
OJIHUM YEJIOBEKOM 32 BCIO JKH3Hb).

A Temepp cpaBHMM 3TOT “onuH Our wuH(OpManuu” ¢ (pPaBHBIM €My [0 OOBIYHOM
CTaTHCTUYECKOH TeOpHH WH()OPMALWK) OTHUM OWUTOM, COOTBETCTBYIOIINM ‘‘Ha)KATHIO-HEHAXKATHIO,
CKaXKeM, “SIepHON KHONKK HEe MalTbuuKoM, a [Ipe3uneHToM KakoW-IMOO SIEepHOH AepikaBbl. ITO

000ii1eTCsi YeJI0BEUECTBY OKOJIO 6X105 MJIp/I. CTapbIX JIONEPECTPOCUYHBIX PyOJel (YYUThIBAsE TOJIBKO
rubens mozaeit). YTo ke 3To 3a HmoHATHE 0 “KonudecTBe” MHPOPMAINH, O BaXKHOCTH HH(OpManuu, o
0€3011aCHOCTH COXPAHEHUS €€ LIEJIOCTHOCTH, KOTOPOE TaK JIerko omubaercs B Muiumapasl paz? Takosa
“unocodus  Oe3paznuuus’” 00bIYHOW Teopun «S-uHpOpMALMKM» K BAXHOCTH, LEHHOCTH W
paborocmnocoOHOCTH HHPOPMALIUK —3TO OOIIEU3BECTHBIH €€ HEI0CTATOK.

OT10 mpeAcTaBIeHNe «S-HHPOPMALU» BO3HUKIO HETIOCPEICTBEHHO U3 331a4 TEOPUH CBSI3H U
criennaiibHO Obliia oJ00paHo Tak, 4ToObl OTBEYaTh 3anpocam 3Toi Teopun. [TockosbKy nepepaya 1o
JIMHUW CBsI3W (Hampumep, TenerpadHoro cooOlIeHUs] ONpe/eIeHHON JUIMHbI) TpeOyer B cliiydae
COBEpIICHHO HECYNIECTBEHHOTO COOOINEHHS M B Cly4ae COOOIICHHS O BeTHYAWIIeM OTKPBITHU
NPUMEPHO OJMHAKOBOTO BPEMEHHM W OJIUHAKOBBIX 3aTpaT, TO C TOYKH 3PEHUS TEOPHU CBS3U
IPpUXOANTCA CHUTATh, YTO W KOJIMYECTBO I/IH(bOpMaLH/II/I B OTUX COOGH_[CHHS{X ABJIACTCA OOHUHAKOBBIM.
Pa3zymeercs, momo0OHOe ompeneneHHe KOJNWYECTBA HH(YOPMALUM, IIOJHOCTHIO OTBIEKAIOIIEECS OT
CMBICTIOBOTO(CEMaHTHYECKOT0) COJIEPIKAHISI PACCMATPUBAEMOTO COOOIIEHNS, HE MOXKET OBITH TOJXHBIM
BO BCEX CITydasx, B KOTOPBIX B €CTECTBEHHOHAYYHBIX 33a1a4aX yIoTPeOIseTcs CIOBO «HH(OpMAIHSD

[loHATHO, YTO KOMMYECTBO OMTOB HE IIO3BOJISET CyIUTh HU O COAEPKAHUU COOOIICHNUS, HH O
€ro LEHHOCTH JUIA TOJTydaTelis, HU O Pe3yJIbTaTax e BO3/ACHCTBYS, XOTS HeJIb3s YTBEPXKIATh, YTO Mepa
CTAaTUCTHYECKON MH(OpMANMi HE MMEET HUKAKOW CBSI3M C CEMAHTHUKOW WM mparMatukoid. OgHako
MHOTOYHCIICHHBIC TIONBITKA TOCTPOUTh MEPY CEMAHTHUYECKOW W TparMaTHYecKod MHG)OpPMAIHU TOKa
HE yBEHYAJIUCh YCIIEXOM .

Bmecte ¢ TeM, OTBICKaHWE MPUEMIIEMOTO CHOCO0a OmpeneNieHnsl LEeHHOCTH HH(OopManun
cTaHoOBHUTCS Bce Oosee akTyanbHbIM, T.K. “Tlo mamaeiM KOHECKO yxe Oonee MOJIOBHHBI BCEro
3aHSATOTO HACENICHHUS HanOoJee Pa3BUTHIX KAITUTAIMCTHUECKIX CTPAaH MPSMO MIIM KOCBEHHO NPHHUMAET
ydacTHe B TIpoIlecce MPOW3BOJACTBA W PACIpPOCTpaHEeHWs WH(GOpMAanWu’ W W3BECTHHI CJIOBA
3. Yournenaa, pykoBoaurens ogHoi n3 kpynaenmux B CIIA kommeiotepubix Gupm: “Tlo mepe Toro,
KaKk o0paboTka wWHQOpPMANMK CTAHOBUTCS BCe OONBINEH UACTHIO HAMIEH MPOU3BOICTBEHHOMN
JIeSITEeNbHOCTH, BO3pacTaeT HEOOXOMMMOCTh B TIPHEMIIEMOM croco0e OIpefeNeHns LeHHOCTH
uH(OpMAIK U €€ KOJUYECTBEHHOTO BBIPOKECHUS B IIOHATHAX SKOHOMHUKH. S He 3HAIO ... OTKyHa
MOSIBATCS 3TH TEOPHU U COOTBETCTBYIOIIME CIIOCOOBI, M TIOKa 5 HE BIXKY HUYETo B 3TOH 00JacTH, 4TO
OBUTIO OBI XOTh B KaKOH-TO CTETIEHM MPAKTHUECKH TOJNEe3HBIM. Ho Kakue-To COOBITHS JOJDKHBI 31eCh
IPOM30UTH...”.

OrpomHast ponb oTBeneHa mHpopmanuu B OecmpenenentHoM pemenun (700ctp!; ygacrtue
oxoino 200 pykoomureneii rocymapcts) Kondepenmun PHO-92, npuspiBaromel MpoTHBONOCTABUTE
ommskoii (30-50meT) sxoorudeckoil kaTacTpode yCIHs o 00ECTICUCHUIO YCTONUNBOTO Pa3BUTHS.

Hakonen, Beayuimecs B mocieqHee Bpemsi SHEproMH()OpMalMOHHBIE HCCIIEAOBAHMS, B
KOTOPBIX HEOOJBINUE J03bI HH(POPMALUH BBI3BIBAIOT CTPYKTYPHO-(a30Bble U3MEHEHHS B CHCTEMaXx,
paHee TpeOOBABIIMX JUIS CBOETO MPOM3BOACTBA OIPOMHBIX IMTOTOKOB IHEPTHH, AETAIOT aKTyaIbHBIM
BHAYajle yNOPsA04YEeHHUEe MaTeMaTHUYeCKOro armnapara 3HepromHdopManuu, a 3aTeM ydera B 3TOM
annapare u OuosHepronH(pOpMaI, a MOXET OBITh U ydeTa BO3MOXKHOI poin (hakTOpOB, JIKALIUX
BHE COBpPEMEHHOIl (u3uku. TakuM HOBBIM KauecTBOM, CIIOCOOHBIM XapakTepH30BaTh U IIEHHOCTb
WHQOPMAINH JTOJDKHO 00J7amaTh BBOAMMOE MaTeMaTHYeCKW B CIENYIONIeM pasjene IOHSATHE O
KoJiuecTBe MH(OPMALY U SHEProMH(POPMALINH, & TAKKE UX ITOTOKOB.

OpHako, cieyer 3aMeTUTbh, YTO U3 PUINYECKUX OOIIEHPUHSITHIX COOOpaXKeHUI He00X0IUMMO
MIPU3HATh, YTO TIPAKTHYECKHM BCETa MpPH OLEHKE MalbIX KOJIWYECTB WH(POPMAIMH HEOOXOIUMO
YUUTBIBATH CYIIECCTBOBAHUEC MUHUMAJIBHOI'O KOJIMYECTBA HH(bOpMaHPII/I, KOTOPOE€ HE MOXKET BbI3bIBATH
3aMeTHBIX (U3NYECKUX N3MEHeHuil: nopuust E suepruu, Mensinas, uem 1 KBaHT:

E = hf, rme f —uactoTa (B repuax), a h —nocrosunas [nanka, pasaas h = 6,63 1634 JOK/CeK.

Kak mpaBmino, kBaHTOBBIE 3(QEKTHI CIIEMAyeT YYUTHIBATH B MOJEKYIISIPHON 3JEKTPOHUKE U
Torma, kormaa BenuauHa hf cranosurcst cpaBauMoii ¢ BenmunHoi KT wmm 6onbmie Hee. Tak, gacrtora f,
BBITIIE KOTOPOM KJIACCHUECKHE BHIPAKEHHsI OYIyT SIBHO ONMIMOOYHEI, paBHA

f=KT/h=207 10°T.



Ipu Temmepatype 3°K, HanpuMep, 3Ta gacTota id@46&ce0&81IT daaia 600001A6 (0,5 fi) .
2. YIIpoleHHbIi MaTeMAaTHYeCKNii annapaT 1 3aK0H COXpaHeHUsa MH(popmanmu.

Bynem ncxomuth u3 Hanbosiee HaJEKHOTO 3aKOHA COBPEMEHHON HayKH — 3aKOHA COXPaHEHHS
SHEPTHUH (UITH, TOYHEE TOBOPS, 3aKOHA COXPAaHEHHS “‘CYOCTaHIINI’, IO KOTOPOI TTOHUMAETCs BCE, UTO
SKBUBAJICHTHO JHEPTHH: BEIIECTBO, SKOHOMHYECKWE KaTE€TOPWH, IFCKPETHBIE OOBEKTbl M T.1.),
chopmynrpoBanHOro H.YMOBBIM 1151 pacipoCTpaHEHus! B BUIE IOCTOSHCTBA TOTOKa 3Heprun W !

n2
W=[3ds=[[3indnig d§ = const # f({).

S N1

DTa 3amuch BHIPAkAET B TPHOPTOTOHATLHBIX KoopauHatax (, I, & coxpanenue motoka s

BCeX ceuenuit SBaob (.

Jns Hammx wmened, (BBEAEHWS TIOHATHS O KAYeCTBEHHO PA3MHYHBIX KOMIIOHEHTax
rHpopMaIn) yrooHo npenctaBuTh W B BiIe CYMMBI TTOTOKOB YHEPTUU PA3TUIHON TPUPOIBI
W =Ws+ WE + WB + W, TIe B faibHEHIIeM cI0BO SHEPTHS 3aMEHSIET CIIOBO CyOCTaHIIHS TTPOCTO

M3-3a €T0 IPUBBIYHOCTH, & KOMITIOHEHTHI 03HAYAIOT:
WS — kak u B 00bIuHOW Teopun MH(POPMALIMK, IJI€ Mbl HUYEro He MeHsieM (a TOJbKO Jl00aBiisieM B

COOTHOIIICHHSI UJICHBI, OTBETCTBEHHBIC 3a KAueCTBO, IEHHOCTh HH(GOPMAIIMH), O3HAYaeT HEKUi
“OuTOoBBIN”, 0€3BATTHBIN MOTOK “KBa3uMdHEPrun”,
WE — norok oObl4HOW (u3uueckod sHepruu (WM, KaK yXe OTMedalioch, Ji000# cyOcraHuuu

9KBUBAJIEHTHOH €if),
WB — mnorok “OuosiorHueckoil 3Hepruu”’, CBOAUMOCTb KOTOPOH K (Qu3MYEecKOoil 3Hepruu B

COBPEMEHHOI HayKe He OKOHYATeJIbHO SICHA,
WN — mOTOK HErno3HaHHOW TMIOTETHYECKOH “IHepruu”, mpupoja KOTOpOW Moryia Obl JieKaTh BHE

TTOHSATHH COBpeMEHHON (DM3UKH (KCTATH, HETIPH3HAHUE CYIIECTBOBAHMUS TaKOH “IHEpTHu’” COBEPIIEHHO
HE MEHSIET HAlINX BBIKJIA/IOK, a MPOCTO TTO3BOJISIET UCKIIOUNTE U3 HUX WN).

OueBugHO, B paccMmarpuBaeMoii cucreme oOmmii morok W cocrour u3 ucxomuoit W(Q,

“mone3Hoi” (paBHOM BBIIENSIEMOIl C TIOMOIIBIO YIIPABICHUS U3 OOIIET0 MOTOKA JJIS TOTO WIIH WHOTO
WCTIONb30BaHMS, HAlIpUMep, ITyTEeM OTBETBIEHUS B OOKOBOII .....), kommoHenTs! W[ 1 ympasisiomen

Wy, te.

W=Wqg + Wy =Wjr + Wg + Wy,
I'me Wg “Gecrionesnas”, T.e. HEympasisieMasi 9acTh IIOTOKA.

CBeqisi, Kak 1 B OOBIYHOI TeopHH yrpaBiieHus, “Kodpuuuentsl nepeaadn’ (“kodQduiiueHTs
ympapnsiemocty”’) K s IOTOKOB KaXKIOW HPHUPOABl M YUYHUTHIBAs, YTO COTJIACHO MPaBHIIAM TEOPUH
YIIPaBIICHUSI OHHU TIEPEMHOKAIOTCS IS TIOTYIeHUs 001ero KodgGuIpenTa nepenavn (rmojgo0Ho ToMy,
KaK FMEHHO TIEPEeMHOXKAIOTCS BEPOSTHOCTHBIE KO3(DUIIMEHTH B OOBIYHON Teopuu WHQOPMAIIHH),
[OJIyYUM HOKOMIIOHEHTHO

Ks=Wns/Wys, Ke=Wne/Wyg, KB=WnB/WyB, KN=WN/WyN,

ecmm K = Kg KE KB KN. Kak u B 00praHO#1 Teopun mHbopMmannu, Tae BMecto K ncmonbssyercs
BEPOATHOCTH [J, HA 3TOM MO>XHO OBUIO OBl U 3aKpHIBaTh BBEIEHUE IIOHATHS KOJIMYECTBA MH(HOPMAIIHH,

1 .
HasgaB uM B Hamem ciydae K wim K = (a B 00br4HO¥M Teopuu uHDOpMaLmMy Ha3BaB KOJUYECTBOM

MHPOPMAITUH TIPOCTO BEPOSTHOCTH P HIH P 1) Ho Tak He mocrtymator, 16O MEepeMHOXKATh BCET/a




HeynoOHee, YeM CKIIaibIBaTh, U ellle co BpeMeH Hemepa MMEHHO 11 3aMEHBI YMHOXKEHHUS CIIOXKEHHEM
(a OTHIO[Ib HE pa/id BBEJCHUS KAaKOW-IMOO “DHTPONUM”, BBHI3BIBAIOLICH I'OJIOBHYIO 0OJIb HE TOJBKO y
CTYJICHTOB), JIOTapU(PMHUPYIOT NPOU3BECHHE, T.€. BBOJST Mapa3suTHOE (B IPUHIUIINAILHOM CMBICIIC)
npeoOpa3oBaHWEe W TOJBKO IIOCIE 3TOr0 Pe3ysbTaT Ha3bIBAIOT KOJWYECTBOM HHGpopManuu. Yrto
KacaeTcs CXOJCTBa MH(GOPMAIMU C SHTPOIHEH, TO OHO €CTh HMEHHO B CHIy TOTO, YTO M TaM U TYT
3aKOH BbIPa)KEH JIOrapu(pMu4ecKoi (yHKIUEH.

Ho 3z1echb creyer co0IoaaTh OCTOPOIKHOCT, T.K. MAJIO JIX T/ elle BCTPEYAIOTCs JIOTapupMbl
= B ONUCAaHUH (OPMBI YIUTKH B BUAE OOBEMHOHN JOTapU(PMUUECKOI CIUpaNTu Aaxe ¢ IPOHOPLHSIMHU
“30JI0TOTO CEUYCHUS’, B MOIYJIOTapHIMHYCCKUX KOOpPIUHATaX W T.JA. [1oJ0OHO 3TOMY, HajIMuue
CHUHYCOUTAIBGHON (YHKIMU B ONHCAaHWUM MY3BIKAIBHBIX KOJICOAHHI CTPYH M B OIHCAHUH JBWKCHUI
IUTAHET SIBJISUIOCH BIIOJIHE 3aKOHHBIM, HO TPEOYIOIINM aKKypaTHOCTH, OCHOBaHWeM Jutsl [TudaropoBbeix
n KermrepoBbix monxomoB K moHATHAM [apmonuu. [IponorapudMupoBaB IocienHee paBeHCTBO,
TTOJTIyJaeM :

/4 w. /4
-log i:—log B —log—~£ —log—2 - log—2
K WHS WHE WHB WHN

UsneHbl 3TOTO BBIPKEHUS X HA3bIBAEM KOJIMYECTBOM HH(POPMAIHH COOTBETCTBYIOIIEH IPUPOABIL:
I=I +I,+1,+1,.

Tak, st paccMoTpenHoOro npumepa ¢ “xxonkoit Ilpesunenra” nmeem

- 0

I E == logi , OTKyJa BUJAHO, YTO IIpHU
IIE IIE

(3anaTI>I OHCPryuu Ha YIPaBJICHUE, TC HAa HAXKATHUEC KHOIIKHN WYE HpeHe6pe>1<HMo Majbl IO CPABHCHUIO

¢ sHeprueir WITE “Tone3Hoi”), monydaemM I g~ +00 | T.e.onuH 6ut [IpesnunenTa oueHb Jaxke IEeHEH,

MH(POPMaTHBEH.

IToMHUMO OMMCaHHOI B HACTOAILEM pa3iesie CPAaBHUTENBHO MPOCTOM, MaJIO OTJIHYAIOIIENHcs OT
OOBIYHOTO 7SI TEOpWH WH(GOPMANMHM, YaCTH MaTeMaTHYecKOro armapara, IpejiaraéMbleé OCHOBBI
TEOPHUH SHEPTONH(OPMALINH COAEPIKAT €IIe YaCTh MATEMAaTHYECKOT0 armapaTa, 00JIer4aronyo paboTy
co Bce Ooiree pacTymuMu 00beMaMyd MHPOPMAIIUN B ¢ HEOOXOTUMOCTHIO OTIMCAHUS CBEPXOBICTPHIX U
OOpaTHBIX WM CBEPXMEIUIEHHBIX NPOIEeccoB. B kadecTBe 3TOH YacTH MaTeMaTHYEeCKOTO ammapara
pasyMHO HCIOJB30BaTh AEUCTBHA (TIpSIMble W OOpaTHBIE) BBICIINX CTYIMEHEH, WMeome B (U1
IPSMBIX JIEMCTBHI), CKaXXeM MHOTOKpaTHbIX creneHedl. [logoOHble (GyHKIMH BO3HHKAIOT B
WHGOPMAITMOHHOW KOMOWHATOpPUKE, IMPH OOMEHE CTHMYIHPYIOMEH TBOpYecTBO WHQOpMammei,
TIPUOTIMICAaHWN B3PBIBHBIX ¥ IIETIHBIX PEAKIWH J1a3epoB W T.1. OTH (YHKIHW TaKKe IMPEICTaBISIOT
HOBBIM, 0OJiee MOLIHBI MHCTPYMEHT Jyis KoaupoBaHus. VHTEpecHbl OHM W JUIsi 1ieJeld CBepTKH
MHOTOMEpHOH HH(pOpManuu K MH(GOPMAIMKU MEHBINEH pa3MEepHOCTH, B YAaCTHOCTH, AJISI HATJISTHOTO
rpadyecKoro MpenCcTaBIeHNsI MHOTOMEpHOW HH(pOpManuy Ha 2-X WK TPEXMEPHOM IKpaHe JUCTLIEs.

WHTepecen cimydail “CHIBHON CBEpTKH , KOTJa HEHyJeBas WH(GOPMAIUS CBEPTHIBACTCS
TPAaKTUYECKNU B TOYKY, MW TaKasd TOYKa oGnanaeT ONpeaCICHHBIMU q)I/ISI/IKO-MaTeMaTI/I'-ICCKI/IMI/I
CBOWCTBAMH TOZOOHO TOMY, Kak OCOOble TOYKM B MaTEMaTHKE HECYT IIEHHYI0 WH(QOPMAIHIO O
MTPOMCXOSIINX Yepe3 HUX KPHUBHIX. BecbMa MHTepecHa W Mpo0iieMa WCIONB30BaHUS 3TUX W MHBIX
(yHKUMIT HEOCPE/ICTBEHHO B KauecTBe “HocuTelel nndopmaiunu”, a Takke npodsiema 3amenst Y IK
Ha “¢pakranbHyl0” cucremy KiaccuuKkanuy (aBTOPbHI yXKe orpoOoBaiii packiagKy OWOIMOTEKH 110
(paKkTaTFHOMY NPUHIIMITY, KOT/Ia CTPYKTypa OOJNBIINX YacTeil TOBTOPSAETCS B CTPYKTYPE MAJTBIX).

3. Tapmonm3anuss W caMorapMoHm3anusi WH(QoOpManum u JHepromHdpopManum n
HeJApBUHCKHUI MeXaHHU3M COBEepPIIEHCTBOBAHHUSA KAK HEProMH(POpPMAUOHHBII MopdoreHes

BBupy 1010, 4TO MOHATHE KOJUYECTBA SHEPronH(GOpPMALUY HAMU BBEJEHO HA OCHOBE 3aKOHA
COXpaHEHMsI ee KaK Hekoel CyOcTaHIMHM, Ha CBOiicTBa MH(OPMALMM COXPAHATHCS, OOPa30OBHIBATH
[IOTOKHU, BETBUTHCS, 0TOOpa)xaThcsi MOJEISIMU, OOpa30BbIBATh LIENU YNPABICHUs, OOPAaTHOW CBS3U U
T.J. aBTOMaTHYEeCKU IEPEHOCATCS BCE CBOICTBA OOBIUHBIX CYOCTaHIIMH, B TOM 4YHCI€ U OOBIYHON
sHepruu. B uactHOCcTH, 03 Kakux-1u0O CyLIECTBEHHBIX W3MEHEHUH MOryT OBITh MCIIOJL30BAHBI
YPaBHEHHS TapMOHHU3ALUK M CAaMOTapMOHH3ALMM, I'PaJUEHTHBIC CHJIbI, KaK OCHOBBI MEXaHH3MOB
HEIapBUHOBCKOTO, OBICTPOTO COBEPIICHCTBOBAHUS WHAWBHAA (a HE BHjA !) B Omojormm (Hampumep,
YCKOPEHHOE OLTUMAJIbHOE 3apacTanue Je(eKToB KOCTU Npy pacTsbkeHuu 1o VMiusapoBy u T.J. BIUIOTb



no “rexnoniornii XXI Beka” — TEXHOJOTMHA ONTHUMAJIBHOCTH CAMOBOCIIPOM3BOJACTBA TEXHUYECUKUX
M3JeNUI [0 IPUHIKIAM POcTa OMOJIOruYecKuXx 00BHEKTOB, KOTOPbIE (TEXHOJIOIMU) COCTABHIIM OCHOBY
COOTBETCTBYIOIIMX HM300PETeHUH, OJHAKO, 3TH MPOOJEeMbl BIIOJHE 3aCIy)KHUBAIOT OTAEIHEHOIO
paccMOTpeHwUs.

4. XoaucTuyeckue Moaxobl K npodjeMe HH(POPMANMOHHOI U SHeProuHPOPMANMOHHOMH
Oe3omacHOCTH

Boripockl n3MepeHust CTerneHy OnacHOCTH M 0€301acHOCTH 1IPY MHPOPMALMOHHBIX BIIHMSHUIX
TpeOytoT ommcaHus HH(OOPMAIMOHHOW HETOCTHOCTH O0BEKTa M ero cTpyKTypbl. C 3TOH membio
WICTIONB3YETCs TIPE/ICTABIICHNE O CTETIEHN €T0 XOJIMCTHYHOCTH M COXPAHEHUH €€ B JMHAMHUKE.

a) XOJIMCTUKA - 3TO HPEJCTABIEHHE MOJIEIN CTPYKTYPHO-CEMAHTH4YECKOW HH(pOpPMaLUK B
cucTeme, Cojepikalllee Lelenoiaranie, KOMIJIEKC FTOMEOCTaTHUECKIX CBOMCTB, (JOPMbI CTPYKTYpPHO-
(bazoBoro mpeoOpa3oBaHMs, ONPEICISAIONIAE pa3BHTHE CHCTEMBI KakK LEJOro, W BBIpaxaromiee,
OpPraHU3MEHHYIO LIEJIOCTHOCTH CUCTEMBI TIPH €€ B3aNMOJIEHCTBIH C OKPYXKAIOIIEH CHCTEMOI CHCTEM.

KonmuectBennass wmepa  (XONMCTHUYECKOH) WHPOPMALMOHHOW 0€301aCHOCTH  CHUCTEMBI
OIIPENENIIeTCS B 3TOM Cilydae BJIMSHUEM (PUKCHPOBAHHBIX U3MEHEHUH B IapamMerpax CHUCTeMbl (IOf
BHEIITHUM BO3JICHCTBHEM) Ha COXPAHEHHE BBIICJICHHBIX XapaKTEPUCTUK IIEJIOCTHOCTH CUCTEMBI.

6) OTaenbHBIM acIIeKTOM BBIZETSIETCS TIpoOiieMa "eTWHCTBA OIMUCAHUS" CTPYKTYPHOTO M
CEeMAHTUYECKOTO IJIaHOB MH(opMay u 3HeprouH(pOpMalMU B 33/1a4aX MOJEIUPOBAHUS U IIPOTrHO3a
KPUTHUYECKUX SIBIICHMHA [OpU pa3paboTke HHGOPMAIUMOHHBIX MOjesel obecreueHus O€301acHOro
(YHKIMOHUPOBAHUSL.

B) Bo3Hukaer HE0OXOMMOCTD 11apaUIrMalIbHOIO paciinpeHusi GU3nuecKor KapTHHbl MUpa 1
OrnmMcCaHus COOTBETCTBYIOIINX I/IH(i)OpMaLH/IOHHBIX ponecCCOB MPH TMOMOIIN BBEACHUES CMBICIOBBIX
[IPOCTPAHCTB B YHUBEPCAIBHOU (hH3UUECKOU cpeie.

r) Jlumamwka cymiecTBOBaHUS WH(QOPMAIMOHHBIX CHCTEM  paccMaTpHBaeTCs — Kak
OIepexarollee OTPAKEHNE - TIPUHLIMI CYIIECTBOBAHMS LIEJIOI0 U YIPABJICHHS XOJIMCTHKAMHU.

I) OTO CO374aeT BO3MOXHOCTb NIPHUMEHHTHOPIaHM3MEHHBIH IOJXO0J K METpPOJIOTUH
0€30I1aCHOCTH U MPHUHITHE HApYIICHHsI HOPM XOJIUCTUYHOCTH , KaK MEpPhI OITACHOCTH ¥ 0€30II1aCHOCTH
(YyHKUMOHMPOBAHMS! BbIJEJICHHONW CUCTEMbI KaK LEJIOr0 (XOJIMCTHKH).

e) Kaxk CHeI_II/Iq)I/I‘ICCKI/Ie CUTHAJIBHBIE CUCTEMBI; XOJIMCTUKN UMEIOT ABAa METOAAa N3MEPECHUS €€
HUHTETPAIbHON IIEJIOCTHOCTH - OKCHEPTHBIA  (CIIEIMAIbHO IIOATOTOBJICHHBIM CIICIIHAINCTOM -
OIIEPATOPOM KaK MHTETPAJIbHBIM JaTUYHKOM HJIA UX CHCTEMOH) M 0COOBIe TEXHHYECKHE YCTpOiicTBa (C
nH(opMaOHHO-(a30BbIM COCTOSHUEM BEIIECTBA), KaK NPUEMHUKH PE30HAHCHO-MH()OPMALUOHHBIX
CHUTHAJIOB.

5. B3aumogeiicTBUs B cCTeMe UCTOYHHUK —HOCUTe/Ib-IIPpUeMHUK nHGopManuu.

Belienenue 3HepronH(popMaIMOHHBIX B3aUMOICUCTBHIA 13 0011ero 010ka HHPOPMAIIMOHHBIX
B3aUMO/ICHCTBUI BBI3BAHO JIByMsl IPUUHHAMM.

Bo-niepBeIX, 3HEpPromH(MOPMANMOHHBIE  B3aUMOIEHCTBHA  OONANAIOT  OCOOEHHOCTSIMHU
pacrpocTpaHeHusi B cpejle U OCOOCHHOCTSMH B3aHUMOJICHCTBUS C 4YEIOBEKOM, TaK KaK BKJIIOYAIOT,
KpOME CEHCOPHBIX (JyBCTBEHHBIX) BOCIPHUATHA WH(MOPMAIUH, €IIe W HECEHCOPHBIE MEeXaHU3MBI
B3aNMOJIEHICTBHA.

Bo-BTOpBIX, Kak OTMEYANOCh BHIMIE, ATOT THI B3aUMONEHCTBUS TPH HUYTOXKHBIX
MH(POPMAIMOHHBIX W SHEPreTHUECKUX 3aTPaTax BhI3bIBACT CYIIECTBEHHbIC MPeoOpa3oBaHus B 00bEKTe
(nH(pOpManoHHO-(a30BEIe NpeBpameHns). KoTopsle B MHBIX MyTSX BIMSHUS TPeOYIOT OIPOMHBIX
SHEPreTHYECKUX U MHPOPMAIIMOHHEBIX 3aTPaT.

CaMm TepMuH ‘‘3HepromH(OpManuOHHOE Bo3xaciHcTBHEe” (DB) B M0CTaTOYHOW CTETICHU
YCIOBEH W MPHHAT UIE OOO3HAYEHWS] CXOMHOHM TPYIIIBI TPOSIBICHUNH U 3(PQPEKTOB, TMOITOMY B
HaCTOAIIee BpeMsi HEOOXOANMO HE TOJNBKO TEPMUHOJIOTHYECKOE OIpeieIeHne OCHOBHBIX TIOHSATHHA B
obmactr AHEPronH(GOPMAITMOHHBIX BO3ACUCTBUH, HO ¥ YCTAaHOBJICHWE OCHOBHBIX KPHUTEPHEB
OTHECCHUS Pa3IMYHBIX HAOJII0JaeMbIX SIBJICHUH W TMPOSIBIICHUH K 3HEPTOMH(OPMAIIMOHHBIM, BKITIOYAS
TOYHOE HAYYHOE TEPMHUHOJIOTHYECKOE OTpEIeTICHHe 3TOr0 HOBOTO HANPABJICHUS KaK C CYITHOCTHOH,
TaK U C KIACCU(PUKAITMOHHON TOUKH 3pEHUS.

[MoMuMO CpaBHHUTEIHHO XOPOIIO HM3BECTHBIX M HM3YYCHHBIX HCTOYHUKOB OIMACHOCTU: YHCTO
MHPOPMALMOHHBIX (IIPECChI, P10, KOMIILTEPHbIE BUPYCHI H T.I1.), IEHCTBYIOIIMX YE€Pe3 CO3HAHME KaK
pe3yNbTaT CEHCOPHOTO BOCHPHUATHS OPTraHOB UYBCTB; OIMACHOCTEH XWUMHYECKHX, HAPYIIAIOINX
OOMEHHBIC TIPOIIECCHI, OMACHOCTEH YHCTO DJHEPTreTHYECKHX (TIOXKAphl, B3PBIBBI, IOJOMKH
TIEPETPYKEHHBIX OOBEKTOB M T.II.) TPAaBMHUPYIOIINX OPTaHMW3M UYEJIOBEKA W €ro IEJIOCTHOCTH, B



MIOCTIETHAE JIECSITIIIETHSI BCe OOJbliee BHUMAaHKE IIPHUBIEKAET BO3ZMOXXHOCTH OIACHOTO BO3JEHCTBHUS
“KOMOMHHUPOBAHHBIX” HCTOYHHKOB OIACHOCTH, IOJYYHMBUIMX CpPAaBHHUTEIbHO MPIDKUBIIEECS U
yCTOsiBIlIeeCST Ha3BaHHUE ‘‘IHEProMH()OPMAIIMOHHBIX”, OCHOBHBIM MPU3HAKOM KOTOPBIX SIBISIOTCS
MacmTabHbIe AECTPYKTHBHBIE ITOCIEICTBHS NPH HUYTOXHBIX SHEPTeTHUECKHX 033X BO3AEHCTBHS.
BcenenctBrue 3TOTO nMaHHaS TPoOIEMATHKA JONTOe BpeMs WMEHOBAlach MPOOIIEMON “‘CBEPXCIAa0BIX
moNIeBBIX  BozaeicTBuii”. Ilpm STOM MHOTHE TIPU3HAKH OJTHUX IIPOIECCOB COBMIANAIOT C
MIPEeICTaBICHUAMI O (Da30BEIX MEpexojaxX W MO3BOJSIOT TOBOPUTH 00 “MH(POPMAIHOHHO-(PA30BBIX
COCTOSIHUSIX BEIIeCTBA M (PM3NUECKOTO BaKyyMa W WX M3MEHEHHSX IIPH BO3JEHCTBUAX MH(DOpMAIHH.
Brepssle 3T0 66110 Mokazano C.B. 3enunpiv ia i16€1ada ei618iaceliii- 6acians rtnoiyieé aiad.

Baxuocts wuccienoBaHuii npoOieMbl 0€30MaCHOCTH B TaKUX “MEXIUCIHMIUTMHAPHBIX
CUTYalHsIX, BKIIOYAIOIINX U 3HEPreTHIECKy0, 1 HHOOPMAIMOHHYIO KOMIIOHEHTHI, OTMEYalIH BEyIIne
paspadotunku OIIHTII III1 “be3onmacHOCTh”, TOMYEPKUBAs, YTO “HCCIECNOBAHUS B ATOW KIFOYEBOH
00JTacTH TOJBKO HAYaThl .

Bce DO xmaccudpukanueil mo HCTOYHHKAM BO3ACUCTBHN pPa3OWTBI HaMU Ha 3eMHBIE U
BHE3EMHBIe, a KaX/[asi U3 3TUX TPYII - Ha IPUPOJHBIE, OMOIOTHIECKHE, TEXHOTEHHBIE U HETTIO3HAHHBIE
WCTOYHHUKH OTACHOCTH.

A. 3emHubIe neTouHnku J0.

3eMHBIE HCTOYHHKHM ONACHOCTH BBIACNAIOTCS 3/eCb B  HPOTHBOBEC BHE3EMHBIM

SHEPronH()OPMANOHHEIM BO3AEHCTBHAM. OUEBHIHOCTH TAKOTO DACIICIUICHHS, TeM HE MeEHee,
WCTIBITHIBAET TPYJHOCTH TIPH TIOTIBITKE COOTHECTH TPYIINY acTposiorndeckux siBineHui. C omHoi
CTOPOHBI, 3Ta Tpynrna UMEET KOHKPETHLBIC BPEMCHHBIC W NPOCTPAHCTBCHHBIC 3€MHBIC TIPUBA3KU,
OJIHAKO B KaueCTBE MCTOYHMKA BO3MYIIEHUH M BO3JCWCTBUM 3Ta TpyMIa SBJIEHUN HCIOIb3YET
KOCMHYECKHe TIpHUBSA3KH. HeompenenmeHHOCTh B  KJIACCH(UKAIMKM CBS3aHA C HESICHOCTHIO
(hm3mdecKoro MexaHW3Ma BO3JICHCTBUS, TIOITOMY KIaCCH(PHUKAIMOHHOE COOTHECEHHE 3€Ch MOXKET
HOCUTb BPEMEHHBII yCIOBHBIN XapakTep. YCIOBHO ‘“36MHON” XapaKTep HOCST U HUKECYIOMSIHYThIE
“nyHHas” U “CoMHeYHas’” CETKU IeONaTOTeHHBIX 30H .

A.allpnponnsie ncrounnkn 0.

HanGonee M3BECTHBIM HCTOYHHUKOM 3HEProMH(OPMAIMOHHBIX BO3ACHCTBHN HPUPOJHOTO
MIPOUCXOXKIEHHUS SBIISIOTCS TEONAaTOT€HHBE 30HBI  PA3IMYHOIO XapakTepa: OT TeONIOTHYEeCKHX
CTPYKTyp THIA CKJI3A4aThIX KYINOJOB M pa3loMOB, MOBOPOTOB MOJ3EMHBIX PEK W aHOMaJIUi
TOJIIIMHEBI KOPBI, 10 “CONMHEYHON” M “IyHHOM ~ MEepHOAWYECKHMX CETOK Ha TOBEPXHOCTH 3eMIIH,
cerok Xaprmana, ®enopoBa u ['OHuapoBa a TakK€ aHOMAaJbHBIX 30H THUIA IEPMCKOMH,
OKa3bIBAIOIINX OIPOMHOE BIIMSHUE HA 370pPOBbE M ICHXMKY roneil. K mpupomHBIM OTHOCHTCA
TAK)K€ M HETEXHOI€HHAasi 4acTh OMOJIOrMYecKUX M (DOPMHBIX MHOJIEH, &&f3
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A.6. buonornyeckue ucrounnku 0.

K 3710it Tpymmme oTHOCATCS 3HEPromHGOPMAIIOHHBIE BO3IEHCTBMS HYeIOBEKA HA UEIOBEKA,
BO3ACHCTBHS TPYNN JHOAEH W IENBIX CONMANBHBIX CJIOEB, BKIIOYas HaluW, KoHpeccnmn u
OTpEeropraJIbHBIC BJIMAHUA. C}oz[a K€ OTHOCATCA HH(bOpMaHHOHHBIC OINIaCHOCTU OT HMHBIX
O6roornaecKux GOPM U MPIYKTOB UX KU3HEAESSTEIbHOCTH.

A.B. Texnorennsie ncroyHuku 0.

K  oroit  rpynme  OTHOCSTCS  Kak  MHOTOYHCIEHHBIE  CIIEHHANBHBIE  TEHEPaTOPHI
SHEpPTOMH(OPMANMOHHBIX TIOJIEH, TEHEPUPYIONIHe HM3TyYeHNS] W3BECTHOM M HEW3BECTHOHM MPHPOIIBI,
MIPOCTEHIIUM U3 KOTOPBIX SIBJIIETCS TEHEPAaToOp “‘CKpelleHHBIX moiyeil” akagemuka W.Tamma, Tak u
JII0ObIE TEXHUUYECKHE yCTpOMCTBa, reHepupyloline B cBoei pabore OObIuHbIE TPAIMLMOHHBIE MOJIS,
WHOTIA COTIPOROXKTAOIITHECS TIOJISIMA HEN3BECTHON TIPUPOJIBI i MMEIOIINe
SHEPTOMH(OPMANMOHHYI0 KOMIIOHEHTY B PaMKax TPAaAWLIMOHHBIX mojiel. [IpuMepoM MOXeT CIyXHTh
OTKPBITOE B TPUALIATHIE TOMBI (hPAHI[Y3CKUM ydeHBIM [laro m3mydeHne BpaIalomnAXCcs Macc a TaKke
“(hopmHOe H3ilydeHne” pa3iMYHBIX NPEJAMETOB, BKJIIOUask M apXUTHKTypHbie (Qopmbl. [Ipakrnyeckn
BCEC ONIEKTPOJMHAMHUYECKHE MAIIWHBI (Teieparopbl, [BHUTATENH, TPAHCIOPT) TAKXKEe M3Iy4aoT
SHEprOMH(OPMAMOHHYI0 KOMITOHEHTY, HE TOBOPS YXKE€ O TEJIEeBU3MOHHOW W KOMITBIOTEPHON
amnmaparype.

b.BHe3emHubIe HcTOUYHHKH DO.
Cioma OTHOCSTCS COJHEUHBIC, IUIAHETHBIC W KOCMHUYCCKHE W3JYyUCHUS, BKJIIOYAS ITHKJIBI
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B.a. IIpupoansie ucrounnku J0.
3HepFOI/IH(1)OpMaI/IOHHBIe N3JIy4€HUSA €CTECTBEHHOTO IMMPONCXOXKIACHWSA N3 BHE3EMHOT'O ITPOCTPAHCTBA,
BKJIOYas 3HEPrOMH(OPMALMOHHbIE IIOCIEACTBHS MAarHUTHBIX Oypb, KOMET, OONHUIOB M COJIHEYHBIX
IISTEH.

b.0. buoaornyeckne ucrounuku 0.
[Noka rumnoreruyecKre HePronHOPMALMOHHBIE BIUSHUS OHOIIOTHYECKOTO TPOUCXOXKICHUS
U3 KOCMUYECKOTO MPOCTPAHCTBA, MOCKOJIBKY JaHHBIX KOCMOOHOJIOTHH HEIOCTATOYHO IS
OTIpECIICHHBIX UCCIICIOBAHUN 3TOH MPOOIEMEI.

b.B. Texnorennbie ncrounnku 0.
[Toka runoreTuueckre YHEPrONH(OOPMAITMOHHEIEC BIMSHAS TEXHOTEHHOTO TPOUCXOXKIACHUS U3
KOCMHMUYECKOTO MPOCTPAHCTBA a TaKKe TEXHUYECKOE IICUXOTPOHHOE OpYXKHE, pa3MellaeMoe Ha
CIyTHHKAxX 3eMJIH.

b.r. Hemo3nannbie ucrounuku 0.
HcTouHMKY HESICHOTO TIPOUCXOXKICHUS WITN ICUCTBUS, BKIIFOUas BCio podiaemaruky HIIO.

B. BuecucreMHbIe HCTOYHHKH ONACHOCTH.

WHot BUI KTacCHPUKAIINH NCTOYHUKOB OTMIACHOCTH JETHUT UX Ha CHCTEMHBIE M BHECHCTEMHBIE
110 HPU3HAKY BKJIIOYEHHOCTH B CHCTEMY OIACHOCTH, yrpo3 M 3amuThl. [ToCKOsbKY Jiro0asi peaibHas
cHUCTeMa BCerja CBsi3aHa, IyCTh Jaxe ci1ad0 WM SIU30JUYECKH C JIPYTMMH, BHEITHUMH II0
OTHOIICHUIO K HeW cucteMaMu (¢ “BHECHCTeMaMH’’), BIIOJIHE €CTECTBEHHA HEOOXOIUMOCTH ydeTa
ONACHOCTH BO3/ICHCTBUS HA CUCTEMY TaKUX “BHECHUCTEM .

B kawectBe Takux “BHECHMCTEM” MOTrYT BBICTYNATh ‘‘MaKpOBHECHCTEMBI : TLIAHETBI, CO3BE3AMS,
acTepoW/Ibl, PEIUKTOBOE W WHBIE, 3a4acTyl0 HEW3BECTHbIE W3NydyeHHss W T.4. Ilomumo
“MakpoBHecucTeM” OBIIO BBEIEHO TOHATHE O “MHKpPOBHECHCTeMaX’ , KaKk He BHEITHHX
“TeppUTOPHATILHO”, @ BHYTPEHHUX MO OTHOMICHMIO K JAHHOM CHCTEME, HO, B TO YK€ BPEMS, CTOJIb XKe
c11a00 C HEelo CBSI3aHHbIX, KaK ¥ YIOMSIHYTbIE “‘MaKpoBHECHCTEeMbI” . BOT npumeps! “MUKpOBHECHCTEM:
(pakTanpHBIE, pEKYPCUBHBIC, PE30HAHCHBIE, IIUKJINIECKHE U T.I.0OOBEKTHI. Takue 0OBeKTHI, Hanpumep,
HCHONB3yeMBbIe TIPY paJUoJIOKAaINK IJIaHEeT, 338 CYeT HUKIMYHOCTU UM METOJa HAKOIJICHUS MO3BOJISIIN
JIOCTHYb CBEPXUYYBCTBUTEJILHOCTH M YJIABIMBAIOT CHI'HAJbI ropasno Oosiee ciiadble, 4eM [MOMEXH.
BriosHe BO3MOXHO, YTO UMEHHO IIOJOOHBIMH METOJaMH LIMKIMYECKOr0 HAKOIUIEHUS B HEHTPOHHBIX
ceTssXx Mo3ra OOyCJOBIEHBI WHTYHWIHSA, TIPEBHICHUE, a MOXET OBITh, M BCE TAPasBICHUS W JIaXe
peaurusi, Kak crocoObl “BHecucTeMHOro ynpasieHus”. Kopoue roBops, BHYTpHM CHUCTEMbl BIIOJIHE
BO3MOXXHO CYIIIECTBOBAHME ‘‘CBEPHYTHIX BHECHCTEM, MOJTBEPXKAAIOIINX JABHHE M3BECTHBIE CIOBA :
“Uro BBepxy, TO u BHH3Y . Takoii mnomxon dakTuuecKu MO3BOJISIET yTPABIATH paHee

CEINT3

HEYNPaBJISIEMbIMH “‘JDKOKepaMu”, “aTTpakTopamMu’ U T.IL

I BHuyTpHcuCTeMHbIE HCTOUHHKH ONIACHOCTH

K BHYTPUCUCTEMHBIM HCTOYHUKAM OIACHOCTH OTHOCSATCSA O6LI‘IHI>IC, XOpomo M3BECTHBIC
BO3JICHCTBHS, KOTOpHIE 3[eCh HU3JUIIHE pPacCMaTpUBaTh: YHCTO HH(OpPMAIOHHBIE (HAIpHUMeEp,
“addext 25-ro kampa”), IHEpreTUUEcKUe (B3pHIB, MOXKApP U T.1.), XUMHUIECKHE, OMOIOTHYECKUE U Ip.
OpHAaKo, K COXAJIEHMIO, 3TOT CIUCOK CJIEA0BajJO Obl JIONOJHUTH, I[O-BUIUMOMY, paHee He
yUUTBIBaBIIEHCS eme ogHoi onmacHocThiO: “IIpHHIMNMANBEHON HECAMOYNPaBIIIEMOCTBIO 3aMKHYTHIX
cucrem’.









6. UndopmanuoHHbie 1 IHeprouHpopmMannoHHbie B3auMoaeiicTBUsI U 00MeH B IpUpojae u
o0mmecTBe.






OHepronH()OpMaNMOHHBIE BO3ACHCTBHS HA YENOBEKa, COCTABIIOIINME HAMpPaBICHHYIO
CYILIECTBEHHYIO 4aCTh 3HEProMH(POPMAIOHHOIO OOMEHa B IPHUPOJIE, TEXHUKE U OOLIECTBE, CTaIU
[PeAMETOM H3YYeHHS W HCIOJIb30BAHHS B BBICOKMX TEXHOJOTHSX COBpPeMEHHOro oomectBa. OHH
OCHOBAHBI HA BIMSHUHN (QU3HMUYECKHUX IONEH (37EeKTPOMArHUTHBIX, TPABUTALMOHHBIX U CIIENH(UIECKUX,
3a49acTyl0 HEM3BECTHHIX) Ha (hu3ndeckne 0OBEKTHl MAKpO- M MHUKPOMHpPA, B TOM UYHCIIE U Ha JKUBBIE
KJIETKH PAa3IHYHBIX OPTaHU3MOB, IPUBOAAIIEM K M3MEHEHHIO COCTOSHUS U CTPYKTYPBI 3TUX KJIETOK

Ilo ompenenenuto C.B.3eHmHa, - 3T0 3HEpromH(pOpMAMOHHbIE W3MEHEHUs (Ha30BOMH
CTPYKTYpPBI (PU3MYECKOTO BaKyyMa, HCCIICOBaHHBIE MM IPH W3MEHEHWH HMH(OPMAIHNOHHO-(a30BBIX
IIpeBpalleHuil CBepXUUCTON Boxbl. IIpu TakoM BO3NEHCTBUHM y 4YeIOBEKAa MPOUCXOIAT KOPEHHBIE
W3MEHEHHUS B CO3HAHUY, (PU3NUECKOM H IICHXMYECKOM 370pOBbe. 1 3TH M3MEHEHUs. MOT'YyT HOCHTh KaKk
TIOJIO’KUTENBHBIA TaK U OTPULATENBHBIA XapaKTep.

OHepronH()OpMaNMOHHOE BO3JEicTBHE (u3ndecknx ToJed B 3aBHCHMOCTH OT HX
9HEepTONH(OPMAMOHHBIX XapaKTEPHCTHK MOXKET BBI3BATh KaK 3(QQEKTHI O3TOPOBICHUS, PACKPHITHSI
CWJI OpraHu3sMa, TaK U Cepbe3Hble 3a00NeBaHMS WM JaXE €ro CMepTb. YJIOBHTH
SHEepPTONH(OPMANMOHHOE BO3ACHCTBHE 0€3 CIEeIHaTbHBIX NMPHEMHBIX CHCTEM, KOTOPhIE B HACTOSIIEE
BpeMs yKe CYIIEeCTBYIOT, BECEMa CIIOXHO, YTO BEI3BIBAET BIICUATIICHHE OECIIPUINHHOCTH TTOCIIEICTBHN
3TOT'O BO3JIEUCTBHS.

Ocoboe ™mecto B cepe »HEPronHGOPMAIMOHHBIX BO3/AEHCTBUI 3aHMMAIOT METO/BI
MHPOPMAITHOHHOTO (KOIOBOTO) BIHMSHUS W BHECEHCOPHOTO TPSMOTO BHEIPEHHS B HEHPOCHCTEMBI
yenoBeka. I Te W Opyrue yCHenrHO TPUMEHSIOTCS Ui JedeOHBIX IeNneid, pacuIupeHHs CBOWCTB
namMsiTu, nepeaadu I/IH(bOpMaI_II/II/I BHE 30HbI paIMOBUINMOCTU.

[ToneBble BIUSHUS MOTYT OBITB:

- SHEpreTUUecKre 1 NHPOPMAIIMOHHbBIE BO3/ICHCTBHS YEIOBEKa Ha YeJI0BeKa (TPYIIIB, TOJIIY);
TIPUPOAHBIX W TEXHHUYECKMX KOMIUIEKCOB Ha YeNIOBEKa M TEXHWHYECKHE YCTPOICTBA; pa3IMIHBIX
TEXHWYECKMX YCTPOWCTB Ha 4YeJIOBEKa K OKPYXKAIOIIyI0 Cpejay; 4YellOBeKa uepe3 I0CPE/ICTBO
TEXHUYECKUX YCTPOMCTB Ha YEIOBEeKa U OKPYIKAIOIIYIO Cperny;

- “cBepxcia0pie”  3HEPrOMH()OPMAIMOHHBIC B3aMMOACWUCTBUS C  XapaKTEPUCTHUKAMH,
CBOWCTBEHHBIMU >KMBBIM KJIETKAM Oopranumsma, KapAWHAJIBHO BJIMAIOMIUEC HA XU3HCIACATCIBHOCTH
JKUBBIX OPTaHN3MOB;

- OmopuTMHYECKHE, ONOPE30HAHCHBIC, B TOM YHCIIE, KOCMOOHMOPUTMUYECKIE, BO3ICHCTBUS,

- wH(QOpMAIMOHHBIE B3aMMOJNEHCTBHS C TOCPEJICTBOM M 0€3 TOCpPEeACTBAa TEXHHUYECKHX
yCTpOICTB;

- uH(OpMaNUOHHBIE BIUAHUA HA cepy NCUXUIECKOTO 30POBbSL.

BoimenepnyuciieHHbIe BO3ACIICTBUSL MOTYT ObITh O00BEKTHBHU3HPOBAHbLI KOCBCHHBIMH

TMOKAa3aTeJsIMHU yep6a, MOTyIIMMH CTATh KOHKPETHLIMI METPOJIOTHAMHU NHpopMannu.

Cy1ecTBeHHOH 0COOCHHOCTHIO IHEPrOMH(OPMALIMOHHBIX SIBJICHWH SIBISIETCS, KaK [PaBUIIO,
KOMIUTIEKCHBIA XapakTep BO3ACHCTBHH IPUPOIHOIO, TEXHOI€HHOro, OMOT€HHOro, B TOM 4HUCIE, U
AQHTPOIIOTEHHOTO TIPOMCXOXKAEHUS, a Takke WHOOPMAIMOHHBIX BO3JEHCTBUI CO CMBICIOBBIM
pacrio3HaBaemMbIM (TO €CTh PACCY/I0UHBIM) M HEPACIIO3HABAEMBIM (110/1CO3HATEIILHBIM) MTPOSIBIICHUSIMH.

@dusnyeckue SBIEHHS BOJHOBOIO, IOJEBOTO M JAPYIMX BHJOB BBICTYIIAIOT B cdepe
9HEpPronH(OPMANMOHHOTO 0OMEHa KaK HOCHUTEINH, CUTHAJBI U, COOCTBEHHO, BO3/ICHCTBHS U OTHOCSTCS
K BJICKTPUHYCCKUM, DJBJICKTPOMArHUTHBIM, MArHuTHbBIM, CBETOBBIM (B TOM 4YHUCJIC HMITYJIBCHBIM -
JIa3€pHBIM, Ma3epHBIM), AKyCTHYE€CKNM, TPaBUTALIMOHHBIM, TETIJIOBBIM CHCL[I/I(bI/I‘-IeCKI/IM ", TIIAaBHBIM
o0pa3oM, - KOMIUIEKCHBIM  SIBJIGHHSM  YyBCTBEHHO  pajIMYUMOr0 M  HEPa3IM4uMOro
(cmabopa3muuuMOoro) quana3oHoB.

KonnenryansHoe paccMoTpeHue Bompoca 0€30MacHOCTH JMYHOCTH U OOLIECTBA B YCIOBHSX
BO3MO>KHOTO HH()OPMAIIHOHHOTO BO3/ICHCTBHS IIOIpa3yMeBaeT OTPAXKEHHE TPEX CPE30B IPOOIEMBI:

- (husnyeckue NoJs, OTBETCTBEHHBIE 32 SHEPrOMH()OPMAIOHHOE BIMSIHUE HA IICUXUKY,
(bu3HONIOrHYeCcKOoe 30POBbE U IIpaBa JIMYHOCTH, BKIFOYAs BOIPOCH OOBEKTUBU3ALUH 1 HOPMUPOBAHHS
3THUX IOJIEH, a TAKKE U3MEPEHUS U MOHUTOPHHIA 3TUX BIUSHUM;

- MeXaHU3Mbl Jie()OpPMaIUil U OTKIOHEHUH OT Mep M HOPM B 30HaX 0E€30macCHOCTH, CBOOO/IbI,
3[0pOBbsl U TIPaB JIHYHOCTH, BBI3BIBAEMBIX BHEIIHHM 3JHEPrOMH()OPMAIMOHHBIM BO3ICHUCTBHEM, a
TaKKe MyTH YHEPrONH(DOPMAIHOHHOM 3aIMUTHI ¥ TMKBUIALNY TOCIEACTBUN YHEPronH()OPMATHOHHBIX
BMEIIATENIBCTB B 3TH IIPABA;



- BONpPOCHI  TIPaBOBOTO,  HOPMATHBHOTO W  3aKOHONATENHHOTO  OOecIedeHws
SHEProuH()OPMAIIMOHHON 0E30MaCHOCTH JMYHOCTH M OOIIECTBa M MCIOJHHUTENBHBIX TapaHTHIH 3TOrO0
obecrieueHus.

7. DHeproungopmManuoHHoe BiausiHue (pu3MUeCKUX HoJiell HA 4Yel0BeKa, OpraHuYecKuil Mup u

HEOpPraHU4YecKyIo mpupoay .

Brnusaue pasnmgHOTO  BHJA IOJEM HAa  IICHXMYECKOE COCTOSHHE YelIOBeKa U
TIAparCUXOJIOTHYECKUE SBIICHUS W3BECTHO NOCTATOYHO JNaBHO. K HacTosmeMy BpeMeHH M3BECTHBI U
M3yuYeHbl [OCIIEJACTBUSI HAXOXKACHUS YeJOBEKa B PAIMYHBIX IeOPU3MUYECKHX YCJIOBHUSIX BILIOTh 10
KOJMYECTBEHHBIX N3MEPEHUN TOMEOCTa3a M 30H IAaTOT€HHOCTH 0 JUATHO3aM.

[Toneit, crtocOOHBIX U3MEHATH OHMOJIOTHUECKOE B IICHXUIECKOE COCTOSHHE YeJIOBEKa MHOTO, U
TPYIIHPYIOTCS OHH TI0 CIEIYIOMINM KaTETOPHSIM:

a) (eHOMEeHOJIOrnYecKue SHEProMH(pOPMAIMOHHBIE TONS (TEONaTOTEHHBIE 30HBI,
cakpajbHble ouard, Ouokocmocerd, (OpMHbIE U PEOBUXPEBbIE [10JIs, aHTporodoxalibHble
rH(GOPMAITMOHHBIE SBIICHIS ),

0) kJIaccmyeckme (TPaJUIMOHHBbIE) (QHU3MUYECKHE IOJii W HX DHEPromHPOpPMAIHOHHOE
BO3JeiicTBHE (TPaBUTALMOHHBIC, JJICKTPOMATHWUTHBIC, CTATHYECKHE TOJNS W HX CBepxciabbie
(l).]'IyKTyaHI/II/Ij TOKHW alBCJIMHTA, aKyCTUYCCKHUE U CMCUIAHHBIC ITOJIA, MTOJIA NHEPLUUN ),

B) cmenuduuecKkne HOCUTENN >HEProMH(POPMALMOHHOTO IOJSL U UX 0C000e BIMSHHE Ha
qeoBeKa ( IPOIOTbHbIE BOIHEL, TOPCHOHHBIE U MUKPOJIEITOHHBIE TIOJIS).

U3zyyenue npoGiiemMbl 6€30IaCHOCTH YENIOBEKA B YKA3aHHBIX MOJAX OOBIYHO PacClanBaeTCs
Ha CIIeIyIOlIMe AaCIeKThl, OOYCJIOBJIECHHbIE TEM, YTO YEJOBEK SIBJISCTCS OCHOBHBIM HHTEIPAIbHBIM
TIPUEMHUKOM (JaTIAKOM) SHEPrOnH(OPMAITMOHHBIX BIASHUN:

T) 4eITOBEeK KaK OOBEKT B TPAIUIIMOHHBIX TIOJISX ,

JI) 4eJOBEK KaK reHeparop KiacCH4YecKuxX (TpaJuIMOHHBIX) mojel (0MoaHTEeHHA, BOJIHOBOMU
T€HOM, TapaMEeTPHIYECKHIA PE30HAHC),

€) YeNIOBEK KaK TeHepaTop IHEPronH(DOPMAIIMOHHBIX BITUSHUM.

) 9EJIOBEK KaK OOBEKT B SHEPrOMH(OPMALIMOHHBIX TIOJISIX.

[losTOoMy OCHOBHOU 3alaueil HayKH SBIISETCS MEPEBOJ MHTETPATEHO-aHTPOIO(PHKCUPYEMBIX
ITOKa3aHUH Ha SI3BIK IPUOOPHON TNAarHOCTHKY (0ObEKTUBHU3AINS SHUOSABICHNUI).

7.00beKTHBU3AIUA FHEPrOMH(OPMANMOHHBIX M0JIeil U BO3AeiCTBHIA.

[Ipobnema 0OBEKTHBH3ANNHN SHEPTOMH()OPMAIIMOHHBIX BIHMSHUI MTOJIPa3yMeBaeT CIEAYIOINe
HaTIpaBJICHUS :

a) oOHapyXXeHHe U perucrpauus SHeproMH(OPMALMOHHBIX [0Jiell O0bEKTUBHBIMU
M3MEpEeHMSIMHA (PU3UYECKUX ITOJIeH (METOBI U TEXHOJIOTHYECKHE TIPOTICTyPHI),

0) oOHapyX)eHHe U PEeTUCTPAIlHs SHEPTONH(DOPMAIIMOHHBIX MOJIeH KOCBEHHBIMH H3MEPEHUSIMU
TPaIUIIHOHHBIX TOJIEH (CTTOCOOBI U TIPOLIEyPHI),

B) O0OBEKTHBHAs perucrpauus W (QuKcanus SHEprorMH(OPMALMOHHOIO BO3JEHCTBHUS 110
($U3NONOTNIecKuM, OMOXUMHYECKUM, TICHXWYECKUM W (HU3UUECKUM MOCIEACTBUSIM W pe3ysbTaTam
MHPOPMAITHOHHBIX U3MEHEHHUH.

I') MCIIOJIb30BaHKE "MHTErpaJIbHOIO JlaTunKa" NPSMbIMU M KOCBEHHBIMU MeTOJaMH (METO/Ibl,
MPOLEIyPbl, TEXHOJIOTHN),

1) O0OBEKTUBU3ANINSA CYOBEKTHBHOTO,

€) COIIMOICHXOJIOTHYECKHE TIPOUEAyphl W WHBIE KOCBEHHBIE METOABl  (hUKCAlNuH
9HEProrH(OPMALIMOHHBIX OJIEH,

8. Bompocsl HOPMHMPOBAHHMSI M MOHHMTOPHHIA JHEProMH(POPMANMOHHBIX HOJIell W
TPaAUNMOHHBLIX (GU3NYEeCKNX NMojeli ¢ ”HPOPMANMOHHBIMH KOMIIOHEHTAMH.



CymecTBeHHBIM aCIEeKTOM HHEpPronH(OPMANMOHHBIX BO3AEHCTBHI sBisieTcs mpobiema
“MHOrOCBSI3HOCTH . DTa Mpo0dJieMa BO3HUKIIA [IOCIIE OCO3HAHUS MOCIEACTBUI MOSBICHUS YPaBHEHUN
enunoro nons B.A.Bynuna . Kparko 3Ty npoGiieMmy MOXHO KIacCH(HIUPOBATH TaK:

- HE CYIIECTBYeT HE3aBUCHUMBIX T'PAaBHTAMOHHBIX, AJIEKTPOMArHUTHBIX M TOPCHOHHBIX
moJied B (PM3MYECKOM BaKyyMe, - B 3aBUCHMOCTH OT CIIoco0a reHepalyy Bce BHIIBI TTOJISH
COIPOBOK/IAIOTCS. COOTBETCTBYIOIIMMH JIAHHBIM YCJIOBHUSM JIOJISIMUA POICTBEHHBIX IIOJICH
KaK CIIeJICTBUE UX OPraHMYECKOTO SIMHCTBA,

- 3TO O3HAYaeT, YTO IIPH OJHOM ¥ TOM K€ YPOBHE CHTHAJIA OJHOTO ITOJISl, BPEIHBIE BIHSHUS
JIPYTUX TIOJIEH MOTYT OBITH PAa3IMIHBIMI, UTO CJIEAYET OTPaXKaTh B CAHUTAPHBIX ITOpMaXx,

- MOXET OKa3aThCsl HETOCTATOYHBIM [10Ka3aTelb BBIIEP)KAHHOCTH CAHUTAPHOH HOPMBI TIPH
W3MEHEHNH yCJIOBHUI IeHepanyy, YTO CKa3hIBACTCS Ha MOBBITOPSIEMOCTH H3MEPEHHUH.

BemenctBuu  3TOrO B HOPMHPOBAHHE M MOHUTOPHHT TPAJULIUOHHBIX TIOJNIEH CJeIyeT BHECTH
CIIeYIOLINE U3MEHEHNUS:

a) PHEProMH(pOPMALMOHHbIE IIOJII M CAHUTAPHBIE HOPMBI TPAJULIUOHHBIX TOJNEH OJKHBI
KOHKPETHO BKJIIOYAThH YCIIOBHSI T€HEPAIHH.

6) BOMPOCHI HOPMHUPOBAHUS IHEPrOWH(GOPMAIMOHHOTO BO3MEHCTBHS MO OOBEKTHBHBIM
M3MEpPEHMSIM 00HhEKTa BO3EHCTBHUS MOTYT HOCHTD MICKITIOUHTENHFHO JIOKATBHBIN XapakTep.

B) BOIPOCHI SHEPrOMH(OPMALIIOHHOTO MOHUTOPHUHTA 110 (PU3HUOIOTHYECKUM, METUIIMHCKAM H
COIMOTICUXOJIOTHYECKIM KOMIIOHEHTAM OTHOCST K TPOCTPAHCTBEHHBIM, BPEMEHHBIM W  HHBIM
JIOKAJBHBIM XapaKTEPHUCTHKaM, BKIIIOYast TEXHOT€HHBIE.

r) noHsite 3HepronHdopmanroHHoro komdopra 1 3HepronHdopmalroHHON 6e301acHOCTH B
MOKOMIIPHEHTHOM W HWHTETPAIBFHOM acIeKTaX MOTYT PAaCXOJUTBCS — 3TO BONPOC CIOKHOCTH
BO3ICHCTBHS U HMKE OH OyZIeT pacCMOTpPEH.

)  COILMOIICHXOJOTHYECKOe HOPMHPOBaHWE AHEProMH(GOPMAIMOHHBIX  BO3ACHCTBHH
rnprolperaeT UCKIIOYUTENILHO BEKTOPHBIN XapakTep.

9. OcoGeHHOCTH Ci1y4asi OAHOBPEMEHHOI0 BO3/1eiiCTBUSI HECKOJIbKHX JHEPronHpopma-
IMOHHLIX OMACHOCTEN

Ciyuaii KOMIUIEKCHOIO, COBMECTHOTO ydeTa HECKOJBKHX 3HEepronH(OpMAalMOHHBIX
BO3JIEHCTBUIA Pa3TUYHON TPHUPOIBI OCOOEHHO CIIOXKEH, HE W3YYeH W TOATOMY TpeOyeT HEKOTOPBIX
paS’BHCHeHI/Iﬁ 1 HOBOTO IIoAXOJa. I[J'ISI TIOACHCHUSA (1)1/131/1‘-1601(05[ CyTU HAIIOMHHUM aHAJIOTUYHYIO, HO
XOPOLIO U3BECTHYIO CUTYAIMIO B 00JIACTH 3JIEKTPOTEXHUKU. B 31ekTpuueckux ycTpoicTBax 00bIYHBIM
HCTOYHUKOM OIIQCHOCTH SBJIAKOTCA TOKHU (I/IJ'II/I HaHpﬂ}KeHI/I}I) BO BHCIIHHUX LCIIAX, T.C. TAK HAa3bIBACMBbIC

“aKTHBHBIE KOMIIOHeHTHI” fonHoro Toxka [ =e* =i,[, +1,1,.

3nmech, Kak 3TO U OOLICNPUHSATO, 4YepTa CBEPXy O3HayaeT KOMIUIEKCHOCTh (Hanuuue
JCHCTBUTENBFHON M MHUMOM KOMITOHEHT), HECKOJIKO HEIPHBBIYHO 00O3HAYCHUE IUTS ICHCTBUTEIEHOMN

i, =In muumoit 7, =4/—1 emunnn, HO OHO ropaszo ymoGuee i HammMx weneil, Tak Kak

CTUMYJIMPYET JaiibHel e 0000uIeH s Ha ciaydail 0oJiee, 4eM JBYyX KOMIIOHEHT.
BwmecTe ¢ Tem, XOpoI0 N3BECTHO, YTO OTHIO/(b HE JIMIIeHa (PU3HMYECKOro CMbICIIA, a 3HAYUT U

OIIACHOCTH, U BTOPasi “MHHMas’” KOMIIOHEHTa ToKa I,/,, Hampumep, B CxeMe CO CaObIMI TOKAMH BO

BHEIIHUX LEMAX, BHYTPU CXEMBI, 0COOCHHO B PE30HAHCHBIX €€ KOMIIOHEHTAX, 33 CUeT IHKIAIHOCTH
OUPKYJISIUN  ““MHUMOI~ KOMIIOHEHTHI MOTYT BO3HHKATh THTAaHTCKHWE, BECbMa OIACHBIE (XOTS U
“MHHUMBIE”, pEaKTUBHBIE) TOKH, HAPSDKEHUS, SHEPTUH.

TTonsTHE 0 “MHUMBIX KOMITOHCHTaX B 3JICKTPOTEXHUKE 0Ka3ajJ0Ch BeChMa yIOOHBIM U OBLIO,
KaK XOpPOIIO M3BECTHO, BBEACHO AJIS OTPAKEHUS TOTO (UIWIECKOTO W MATEMATHYECKOTo (akTa, 4To
IBa YHWCNa (WM, COOTBETCTBEHHO, JABE (DM3WUYECKUE BEITHYMHBI) TOJNBKO B TOM CiIydae ‘‘He
CMENIUBAIOTCA” W MOTYT OBITh BIOCJICICTBUHU Pa3JCICHBI “TI0 pa3HBIM IOJIOYKaM™, €CIH OHU UMECIOT
Pa3HyIO IPUPOLY.

[Ipocroii mpumep: mATH IUTIOC ceMb paBHO ABeHanuatd. Ho, 3Has pe3ynbTar (ABEHAINATh),
HEBO3MOXKHO PA3JIOKUTh €ro Ha WCXOIHBIE KOMIIOHEHTHI. VHOE Jemo ¢ KOMIUIEKCHBIMH YHCIaMHu —
BCETMa, Jaxe, CKaKeM, TIOCTe YMHOXEHUS, MOXKHO OTSThH Pa3sIoKHUTh HA AEUCTBUTENbHYIO U MHUMYIO
KOMITIOHCHTHI.

IMoxgxons coBepIeHHO MOJOOHBEIM 00pPa30M K HaIIel 3ajaue (parroHAIBHBIM, YIOOHBIM IS
OIICHKM  OMacCHOCTH  CIIOCOOOM  3amucaTh  MaTEMaTHYEeCKUW  ammapaT, XapaKTepHU3YIOUTHi

3HEProrH(OPMAHOHHYO OMACHOCTH), IEPEIUIIIEM OCHOBHOE YPABHCHHUE YHEPrOMH(POPMALIIH.

I=I+1,+1,+1,



B KOMIUIEKCHOM (TOYHEE, ‘THUIEePKOMIUIEKCHOM”, T.K. B OOIIEM Clydae KOMIIOHEHT MOXXET OBITh U
Oosiee 1ByX) BH/IE:
T — X — 7T .7 P .7
I=e =il +i,l, +il,+il,.
Pazymeercst, mo wmepe wm3ydeHHs (QU3MYECKOHl TIPUPOIBI KOMIIOHEHT, OHH MOTYT
“pacuierumitbes”. Hampumep, OGuonmormdeckas KOMIOHeHTa [, , OTBETCTBEHHAs 3a XOpOWIO (JTydime

cKazaTh IOMsr4e: ‘“CpaBHUTEIBHO XOPOLIO”) MOHSATHBIA Cly4ald T'MIHOTHYECKOro BO3JEHCTBUS
YeI0BeKa Ha YelI0OBEeKa, BIIOJHE MOXET “pacIIEnuThCs’” MO CBOel (pu3nveckoil mpupoje, CKaxem, Ha
JIBE - TUIIHO3 YEJIOBEKA U TMIIHO3 3Meu (KOTOpPasi, KaK U3BECTHO, TUITHOTU3UPYET JsryiiKy). OTHIOIb HE
Ou€BHJIHA OJMHAKOBOCTH “(M3MUECKMX BO3JEHCTBMI” B 3THX JIByX CilydyasiX, T.K. BIOJIHE MOXET
0Ka3aThCs, YTO “HOCHTENEeM” THIHOTH3UPYIOLIeH nHopMaluy y 3Men Oy1eT akyCTU4YeCKoe HIHIeHHe,
a 'y JenoBeKa — eIIe ¥ TeOMETPUIECKHE “TIacChl .

C y4eroM BO3MOXHOCTH MOJOOHBIX “pacliCIUIEHUH” YHCIIO 4YJIEHOB B NPABOW 4acTv W,

COOTBETCTBEHHO, YMCIO INOTPEOHBIX “MHUMBIX emuuull” (1,I,,[;...) BO3pAcTeT, UTO BIOJIHE

JOCTHIXKMMO C y4ETOM paHee pa3pabdoTaHHOro MaTeMaTHYECKOro anmapara “CBepXMHUMBbIX dynces’” .

Kak 1 B 0ObI4HON TEOPUM IJIEKTPUUECTBA, JUIS XAPAKTEPUCTUKU COBMECTHOTO BO3JEHCTBHUS
HECKOJIBKHX BEJIMYUH MOXET OBbITh BBEJIEHO MOHSITHE ‘‘MOJYJs” TUIEPKOMIUIEKCHOTO KOJIHYECTBA
nHpOpPMaLMK, HAIpUMEp, KaK KOPeHb KBaJpaTHbIH M3 CyMMbl KBaJIPaToB KOMIIOHEHT, XOTs (BBUIY
TOr0, YTO B HALIEM Cllyyae YUCIO KOMIIOHEHT 0oJiee JABYX M BO3HUKAET BO3MOXKHOCTb “‘CTPYKTYPHOU
n30MepHur”) BO3ZMOXKHO HKCIIOJNB30BAaHHE W HHBIX “M30MEPOB” HOHSATHS O MOJYJIE, YTO BBIXOJIUT 32
paMKH{ JaHHOTO COOOIIECHHS.

IIpoBenenHoe 31ech, NO-BUAMMOMY BIEPBbIE, PACCMOTPEHHE KOMILUIEKCHOI'O, COBMECTHOI'O
NEeHCTBUSL HECKOJBKHMX 3HEPrOMH(GOPMALMOHHBIX BO3JEHUCTBHUIL, NPENCTAaBIsETCS AaKTyaJIbHBIM II0
ciietyronieil OCHOBHOM npuunHe. Eciu B OOBIYHBIX HCCIIEIOBaHUAX, HAIIPHIMED, B MEXaHHUKe, TJIaBHBIM
(hakTOpOM OOBITHO CUMUTACTCS TOT, KOTOPHI MOPOXKIAET HANOOIBIIYIO CIITY (TaK KaK TOJIBKO OOJbIIast
cuwia 1o 3akoHy HbIOTOHa BbI3bIBaeT OOJIbIIME JBMXKEHHUS), TO B 3HEprouHpopMaruke (OTHIOAb HE
BOIIPEKH 3aKoHAM HpIOTOHA) KIIFOYEBBIM MOMEHTOM CTaHOBUTCS [TOHATHE “‘CBEPXUYYBCTBUTEIBHOCTH” K
cmabpiM cuinaM. OHa MOXeT OOyCaBIMBaThCS LUKIMYECKHMH, PE30HAHCHBIMHU, PEKypPCHBHBIMH,
HaKOTUTEIbHBIMH, CIIyCKOBBIMHA W HEKOTOPBIMH MHBIMH MEXaHH3MaMH, OOBIYHO yCKOJIB3AIOMINMHU OT
uccienoBareiieil B CHIly TOHKOCTEH SKCIIepUMEHTa M HeXBaTKM MaTeMmarudeckoro anmapara. [Ipocroit
CTapblil INpUMEp, XOpPOWIMI MOCT MOXET paspyllUTh IONABIIMKM B PE30HAHC Mapll COJAAT.
CoBepIIeHHO TaK € Iapa CJIOB MOXXET BBIBECTH W3 ceOs UYeNoBeKa, €CIM 3TH CJIOBA CO3BYYHBI,
PE30HAHCHBI C IMKIMYECKUMH “‘HapaOOTKaMu™ eT0 MO3Ta.

[IpexcraBiss BILIENIPUBENCHHBI MaTepHal B IOPsAKE OOCY>KAEHHS, aBTOPbl HAaJCIOTCS HE
TOJIBKO Ha KOHCTPYKTHBHYIO KPUTHKY, HO M Ha IOHUMaHUE TOTO. YTO 3TO JIHIIb IIEPBHIE IIaru B HOBOH
JUTSL €CTECTBO3HAHUS 00JIACTH, M YTO CO3/IaHWE CEPHhE3HOTO MATEMAaTHYECKOTO ammapaTa AJs PerIeHus]
3TOH KpPYyMHOH TIpo0IeMBI — €710 Oy Iymiero.



