CIIOCOB INTPEOBPA30OBAHUE BUOOHEPI'MMA B PE3YJIBTAT NIPOJAYKTA

G99Z 99/00

JlaHHbI croco® peannzaluy HajJ MaTepUalbHBIM OOBEKTOM, OCYLIECTBISETCS B 3aBUCUMOCTH
CO3HATENIFHOW CHJIBI TMCUXO(PHU3UYECKUX BO3MOXXHOCTEH, C HM3MEHEHHUEM CBOMCTB (U3UYECKHX MU
XUMHUYECKUX MPOLIECCOB HAXOAAIIMXCS B 3aBUCUMOCTH JIaBJICHHs 00bEMA YaCTHIL], IPEBPALIAIOIINX OAHY
¢u3nYecKyro CHIly B JPYryr0 YUCTO OMOMEXaHUYECKHX CIOCOOOM JEHCTBHM, CTOCOOHBIX K U3MEHEHUIO
CBOMCTB (pU3HUECKOr0 Mpolecca B MPOCTPAHCTBEHHOW - BPEMEHHOM 3aBHCHMOCTH, B HE3aBUCHMOCTb
BpemeHHu. [lo Tomy, Kak MpoCTpaHCTBEHHO-BPEMEHHAsI 3aBUCUMOCTbh CBOMCTB (PM3MUECKUX IMPOLIECCOB
U3MEHSETCs 1101 BO3/IeHICTBUEM JIaBJIeHUs 00bEMA YaCTHUL], HE 3aBUCALIMX OT COIPOTUBIICHUS U CKOPOCTU
BOCIIPUATHUS, HO CIIOCOOCTBYIOIIMX M3MEHSTH MPOLECCHl CBOMCTB (PU3MUECKOro MPOCTPAHCTBA JPYIHX
yacTHI] (Tel), B TOCIEI0BATEIbHOCTU JIBJKCHUSI B HANpaBIIEHUH 0Opa3oBaHus. Tak Kak, JII0Ooe Teno,
HaxoJIleecsi B 3aBHCHUMOCTH BOCHPHUATHUS JaBJIeHUs OObEMa YacTUIl BO3AEHCTBYIOIIETO IEHCTBUS,
CMOCOOHO K HM3MEHEHHWIO CBOMCTB (PM3MYECKOro Iporecca B mpocTtpaHcTBe. C pOCTOM IMOCTOSHHOM
CKOpPOCTH U 00BbEMa, B HE3aBUCUMOCTH BPEMEHH IIPH YCIOBUAX MOTHON SHEPTHH MUHHMYM JIBYX TEJ C
IIPUPOIHBIM UHTEIIIEKTOM.

Crioco0 1 MeXaHU3M peaTH3alHH SBIISIETCSI HCKYCCTBOM, MaCTEPCTBOM, YMEHHEM, COBOKYITHOCTBIO
METO/I0B 00paOOTKH, U3rOTOBJICHHS, U3MEHEHUSI COCTOSHUS, CBOWCTB, (DOPMBI CHIpbs, MaTepHaia WiIn
nony¢padpukaTa, OCYIIECTBISEMbIX MPOLECCOB MPOU3BOICTBA MPOAYKIMH. B OTHOIIEHUN M3ydYeHUs —
BBISIBIICHHE (DU3MUYECKMX, XWMHYECKUX, MEXaHHYECKUX M JPYTruX, 3aKOHOMEPHOCTEH C IIeNbIO
OIpe/IeTICHUS ¥ MCIIOJIb30BaHUs Ha ITPaKTHKE Hanbonee 3P PEeKTUBHBIX U SKOHOMUYECKUX, MaTEPHaIbHBIX
IIPOM3BOJICTBEHHBIX MPOLECCOB. TO KaK OCYILIECTBIAETCS poLecc 0OpalleHus B IPeA0CTaBICHUH YEro —
1100, HarTpUMep BBIMOTHEHHs (YHKLINHN, YCIOBUNA, TpeOOBAaHUH, IPaBHII, 3aKOHOB, KAYECTBA M TaK JlaJiee.
OYHKINU UCTIOTHEHUE U OCYILECTBICHUE JESTEIbHOCTH, 003aHHOCTEH, pabOoThl, BHELIHHUE MPOSBIICHUS
CBONCTB, OT Kakoro-116o o0bekTa B JaHHOW CHCTEME, C OTHOLIEHHEM (HampaBieHue (pyHKIMU YyBCTB,
(GyHKLIUU JIeHer).

@yHKIMEN B COLMOJIOTMH, KOTOPOH — pOJIb BBITOJIHSET ONPEICIEHHBI COLUAIBHBIA MHCTUTYT,
IpOLIECC [0 OTHOLIEHHIO K LEJIOMY (HampaBieHHBIX (DYHKIMI rocyaapcrBa, ceMbH, M Tak Jajee B
obmiectBe). JIMHrBUCTHKE Ha3HAYEHUE POJIM, MHOTJA W 3HAUCHHE S3bIKOBOM €JMHMIIBI WIIM DJIEMEHTa
A3BIKOBOM CTPYKTYpPHI - MPONO3ULIMOHATbHON (pyHKIMH. C MareMaTH4eCKOW TOYKU 3pEHUs 3aBUCHMAast
nepemenHas BeiandynHa. CoorBerctBue Y = f (X) Mexay nepeMeHHBIMU BEJIMYMHAME, B CHIIy KOTOPOI'O
KaXJIOMY pacCcMaTpMBAa€MOMY 3HAUEHHUIO HEKOTOPOM BEIMYMHBI X (apryMeHTa, WJIM HE3aBHCHMO
MIEPEMEHHOT0) COOTBETCTBYET OIPECIIEHHOE 3HAUCHHUE IPYroil BEIIMYMHBI Y (3aBUCUMON NIEPEMEHHOM,
i ¢yaknun). DyHKIUKM TOOYXKJICHHWE, Haudaja JIBWIKEHUS JEeHCTBHM, c(opMHUpOBaBIIETOCS
CO3HATENBHOr0 (ha30BOrO0 MOMEHTAa B OCYIIECTBICHMM CKauka, K KauyeCTBEHHOMY (OPMUPOBAHUIO
UJEaIbHOr0 O0pa30BaHHUs, JKEIAEMOIr0 pe3ysbTaTa, CBSI3aHHOIO C IOIYYEHHMEM M pPACIpeAeICHHEM
BEPOSITHOCTH OCYILECTBIICHUS.

Takoe coOTBETCTBHE MOXKET OBITh 33JaHO PAa3IUYHBIM 00pa30M, HarpuMep GopMyIioii, rpadudecKu Win
tabnuuei (Tuna Tadauisl Jorapupmon). O HEKOTOPBIX Kilaccax (PyHKIUI MOXKHO y3HATh U3: JIMHEeHHOH,
CreneHHOMH, ITokazarenbHO, JlorapupmMudeckoi, TpuronomMmeTpu4ecKkou, OG6parno
TpuroHomerpudeckoil, I'mnep6onuueckoir, O6paTHO rumnepbosnnyeckod M Tak jganee. C MOMOIIBIO
MaTeMaTHYeCKNX (YHKUUH BBIPAXKAETCS MHOr0OOpa3Hble, KOJIMYECTBEHHBIC, IPOCTPAHCTBEHHBIC
3aKOHOMEPHOCTH B MpHUpoae. MuHHMyMa UM MakCUMyMma, OYKBaJIbHO — HaWMEHbIIlee U HauoOoblee
3HaYeHHe (QYHKIUI [0 CpaBHEHUIO C e 3HAYeHHEeM B JIOCTaTOYHO Onm3kux Toukax. Ha @wur.l
n3obpaxeHo y = f (X) umeer B Toukax xI u X3 - MAKCUMYM, @ B TOYKE X2 — MUHUMYM. TOYKH MUHUMYMa
U MakCMMyMa Ha3bIBalOT TOYKaMU SKCTpEMyMa, B JAHHOM ClIydae OIpeAeiaEHHbIH KpalHuM mpenen
cooTBeTcTBUS. OLIEHOYHOE 3HaYeHHE KOHTPOJIIMPYIOIIUX Ka4eCTBO, TO €CTh OTHOLUIEHHEM K COL[MAIbHBIM
SIBIICHUSIM, YEJIOBEYECKOW NIE€ATENbHOCTH, IOBEJIECHUIO, YCTAHOBICHHE MX 3HAYMMOCTH, COOTBETCTBUE
orpenenéHHbIM HOpMaM U NpUHLUIIAM Mopaiu (ogoOpeHue u oOCyKIeHHUE, COrjache WU KPHUTHKA,
CUMIIaTUsl ¥ aHTUINATHsI U ToMy nofoOHoe). Omnpenensercss COUUalIbHOW MO3UIMENH, MUPOBO33PEHUEM,



YPOBHEM KYJIbTYPbI, UHTEIUIEKTYaJIbHOT'O U HPABCTBEHHOT' O pa3BUTHs YesnoBeka. C Ipyroi CTOpoHbI y4ET
MOTHMBOB, CPEJCTB U IIeJIeH JEHCTBUS, €T0 YCIOBHI, MECTa B CUCTEME U MOBEACHUE 000 JTUYHOCTU —
HEOOXOJMMOE YCJIOBHE €ro MpaBHJIO OIEHKH, Ka4eCTBEHHOTro aHanu3a. Kak COBOKYIHOCTH crocoOOB
UACHTU(DUKAIINH STIEMEHTOB.
Hanpumep: WOHOB, paauKaioB M BELIECTB U3 pa3ACIIOB AHAJUTUYECKOM XuUMHUM. BaknHeinmen
XapaKTEePUCTUKH CIHOCOOOB KaueCTBEHHOIO aHaln3a SIBJSETCS CHelNU(PUUHOCTh U YYBCTBUTEIBHOCTD.
CrneunpuaHOCTD - TO €CTh, BO3MOKHOCTh HCKOMOT'O 3JIEMEHTa B IPUCYTCTBUU MIPUMECSX, 3201y K ICHUSX.
UyBCTBUTEIHHOCTh — MHUHUMAJIBHO OINPEASISIEMOE KOJIMYECTBO HJICHTUPUIIUPYEMOTIO0 OOBEKTa, MPHU
MOMOIIIY aHaJIM3a KOTOPBIN MO3BOJISIET pacwieHeHUE (MBICICHHOE WU pealbHOe), 00BEKTa Ha DJIEMEHTHI.
AHanu3 Hepa3pblBHO CBSI3aH C CHHTE30M (COeAMHEHHEeM B eauHoe 1enoe). CHHOHUM Hay4YHBIX
UCCIIeIOBaHUK BOOOIE, B (OPMANBHOW JIOTHKE — YTOYHEHHE JIOTMYECKOW (HOPMBI (CTPYKTYpBHI),
paccyxxnenuit. [Ipow3BenéHHON MOCPEACTBOM aHATUTHYECKUX (QYHKIUHA SIiNX = X — 3;_3: + § —
OMPENEIISIIOIINX Ka4eCTBA JIEATEIbHOCTH.

OyHKIMS, KOTOpas MOXET OBbITh MpeAcTaBlieHa B HEKOTOPOIl 00JIaCTH CTETIEHHBIM PSAOM B BHJIE:

apgta(X* — Xg)ta, (X-X)2+...+ta,(X — Xo)"+..., e koodpduinmenray, aq, ..., Az, ..., Ay, ...
HE 3aBUCAT OT IepeMeHHoro X, X ¥ Ha3BaHbl IEHTPOM CTENEHHOTro psiaa. B obiiem cMbicie eciau 310
KacaTellbHO CTENeHHOW (QyHKIMM Buaa Y = ax™ rae au N - moOble eHCTBUTENbHBIC Yucia. To

cTerneHHas (QYHKIUS OXBaTbIBaeT OOJIBIIOE YKCIO 3aKOHOMepHOcTel B npupoae. Ha dur.2 nzodpaxén
rpaduk creneHHON QyHKIww, 111 N =1, 2, 3, 1/ gua= 1. B Teopuu yKcCels CTENEHHOrO BhIYeTa. TO €CTh,
YHCIIO 8 Ha3BAHO BHIYETOM CTEIEHU M = 2 IO MOJYJ0 M (a, N, m >0) — uenple Yncia, eCiu

CYHIECTBYET LEJIIOE YMUCIO X TAKOE, YTO PA3sHOCTh - a jenutrcs Ha M. To B mpoTHBHOM ciydae, a
Ha3bIBAETCsl HE BBIYETOM cTeneHu N. Hanpumep, 2 u 3, COOTBETCTBEHHBI, BHIYETY U HEBBIUETY CTENEHU 2
(kBaZpaTU4YHO) MO MOAYINIO 7. BonbIIMHCTBO PyHKIMI BCTpedyaeTcst B MaTeMaTUKE U €€ MPUI0KEHUSX,
CXOKUMH ¢ (PYHKIIMOHUPOBAHUEM PEATbHO MPAKTUIECKUX JICHCTBHIMA.

Bcé€ 1o, 4TO MBI BUIMM, YyBCTBYEM U BOCIIPMHUMAEM, BCETO JINIIb TPOEKIIMS, CIIEKTPA BOCIPUITHS
OrpaHMYEHHOM (haHTa3MM BOOOPaXKEHHUS, PEaIbHOCThIO IPEAOCTABICHHBIX (PaKTOB, KOTOpBIE B OOJIbILEH
Mepe SBISIOTCS WUIIO3UEH CYHIHOCTH B PEIbHOW JKU3HU OKPYXKAIOIIEro IPOCTPAHCTBA,
BOCIIPUHUMAEMBIX T€Jl U 00bEKTOB, OOBEKTUBHO KOHTPOJIUPYEMBIX CO3HAHUEM >KUBBIX OpraHnu3MoB. Tak
KaK CO3HaHME MaTepHM IBIXKET YacTUI[AMU JIIOOBIX BEILIECTB, B IPOCTPAHCTBE CBSI3aHHBIX C POCTOM,
DHTPOIIUEH, COCAMHUTEIBHBIMA M pPA3jaraéMbIMU IIPOLECCAMH, IEPUOJAMH, HMOLMIMHU KUBBIX
OpPTraHMU3MOB U TaK Jjajiee, Tak Kak B 00IIeM CMbIcie MPUHSATO: - To, 4yTo 11000# )KUBOI OpraHu3M B IJIOTh,
JI0 HEOPraHUYECKUX JIEMEHTOB MMeET (PYHKLIMIO BOCIIPUSTHS, KOTOpasi OTBEYAET 3a PEeaKlnIo, peduiekc,
1100 BO37eHCTBUE HA JIBUKEHUE (YHKIUH, KaK ACWCTBUH, TaK U OCO3HAHHOI'O BOCIIPHUATUN C YUETOM
NOHSATHH (PU3MUECKMX U XUMHUYECKUX BO3ZMOXKHOCTEH B JBIDKEHHH IpoIlecca OMOIIOTMYECKOTr0 BU/A, C
TpaHchopMaLuel 1 MporpaMMHUPOBAaHUEM MacChl IBUXKYIIEH SHEPTUU B IIPOCTPAHCTBE.

Hanpuwmep: - [lompocuMm yenoBeka O BBINIOJHEHUH OMNPECAEHHOTO psijia MPOCTHIX (PYHKIUI
KOCBEHHO JIM00 HAMEPEHHO, TO €CTh NpsiMO. JlomycTum, co3/1ail MOCTOSSHHOE ABUKEHUE HOTOU, PYKOM, 1
IPY 3TOM MOMNPOCUM €ro YUTaTh 4TO JINOO, 4TO Obl, HE MPOUCXOANIO, a MOCIE 0 HEro JAOTPOHYTCH.
MOXHO yBUJETh, YCIBILIATh WM 33aTh BOIIPOC AJIsl OTBETHOM peakuuu, KoTopasi OyaeT OTpHLaTeIbHOM
WIM TOJNOXKUTENBHOU. [locne wero, coBepmiaeMble NEHCTBHS HE NPEKPATATCS, HO IPU TOM MO3T
CO3HATEJIBHO YBEJIUYMBAET 00bEM, (PyHKIMEH BOCIPUATHS B OOBEM MaMATH IEHCTBUN MHTEIUIEKTa, HE
OTMCHSS WU IIPUHUMAas KOMAaHJbl 3aBUCUMBIC OT CO3HAHMS IPUHATBHIX BOCIHPUATHEM, OT BO3IEHCTBUS
MaHUIYJSIIUI. PedeBsIx, 3aporpaMMUpOBaHHBIX, HE3aBUCUMBIX JICHCTBHI ITPEBPAILIEHHBIX B IBUKCHUE.
To ectb, no mpuHnMIy paborel. PaGora cucTeMbl NOMOXKUTENbHA, €CIM OHA OTAAET SHEPrHI0 U
OTpHLIaTEIbHA, €CIIU €€ MOJIy4aeT, TO €CTb HE BUAHO, U HE IOHATHO B YEM K€ CMBICI, CYTH AAHHOIO
JIENUCTBUS WX BBIPAXKCHUS.

Co3HaTeNnbHO NMPUHUMAaEMble KOMaH/Ibl B HE3aBHUCHUMOCTH UX Xapakrepa U (opMbl BOOOpa)keHHUs
1100 BoO3JeHCTBUA, B OONBLIEH Mepe OTPa)KaKTCs Ha MOJCO3HATENBHBIX ACUCTBUSAX B (PU3UUECKUX U
XUMHAYECKUX pPEaKUUsAX OecCO3HATENbHOr0 TMPOLEcca, B3aUMOACHCTBYIOIIETO T'€OMETPHUECKUMHU
00bEMaMH Tesl OMOJOrMYeCKOro BUa ¢ OPraHnYeCKUMU U HEOPTaHWYECKUMU KJIacCaMU COEIUHEHHH B



BOIUJIOIICHNE WJIM TIEPEBOILIONICHNE 00beKTa (MpenmMeTa), C OonpeaeaéHHbBIM TpeOyeMbIM BpEMEHEM Ha
OCYLIECTBJICHUE.

JI71s1 AICHOCTH MOHATUS TOT0, UTO K€ TAKOE CO3HAHUE, TO B IPUMEPHOM U CXOXKEM ITPUHATOM MOHATUH
SIBJISIETCS. JABUOKCHUEM BBICHIMX CHJI DHEPIMM MAT€pUU B LEIOM. DECKOHEYHO MPOCTPAHCTBEHHOE —
BPEMEHHOE BO3JEMCTBHE M HHEPro-oOMEH B BaKyyMe€ JJIEKTPOMArHUTHBIMU IOJISIMHM, BOJIHAMHU MU
UMITYJIbCaMH YaCTHIl CUCTEMBI, JI0ObIX BemiecTB. C uaeanbHO BHICTPOSHHBIM 0aaHCOM, OTPHUIIATEIbHBIX
U TOJIOKHUTEIbHBIX, MPOTHUBOIOIOXKHBIX APYr JPYry TeJl MaTepuu, KOTOpble 00pa3yloT CBSI3HOE
MHOXECTBO B 3aMKHYTOM JBM)KEHHUU JIBYX COaJaHCHUPOBAHHBIX IIPOCTPAHCTB, OJHOIO LIEJIOr0
IPOCTpaHCTBA. B3auMOCBS3aHHOTO (QU3NYECKUMH M XUMUYECKHUMH pEaKIUSIMU TIe€OMETPUYECKUX
00bEMOB Ten OMOIOTMYECKOro BHAA. B3anMoneicTBYIOIIEro ¢ OpraHMYeCKUMH M HEOPraHWYECKUMU
KJaccaMH COEIMHEHHM B o00Opa3oBaHHWE OECKOHEYHOrO [BW)KCHUS OJHEPrHH B (POPMHUDPYEMBIX
HaIpaBJICHUAX U TOCTHKEHHUS LieNId. B TaHHOM nprMepe )KU3Hb Tela B IPOCTPAaHCTBEHHO-BPEMEHH O
3aBUCUMOCTH BCEJICHHOM.

JIn6o Ha mpumepe ¢ur.3 u 9, UM MOCTOSHHOTrO MarHuTa Gur.6. Tak Kak MarHUT — B OOJbIICH U
OCHOBHOW Mepe Heenumas WIA TpU  YCIOBUSX TOTPEOHOCTH MPaKTHUKH, TEOPETHYECKOTO
OCBH/JICTEILCTBOBAHUS, IETUMAasi MarHUTHAs CHCTeMa FreOMEeTPHUYECKHUX (hopM Tell.

B npumepe ¢ ¢ur.9 cnenyer noHUMATh U IPUHUMATH MOHSATHE CXOXKEE C TEM, YTO MOXKHO IOHSTH U
OTHECTH K 00ILEMY pa3Mepy pa3Mep MEHee OIHOI0 MUKces. Toro, 4To MOXHO IPEICTaBUTh BOOOIIIE, 10
OTHOIIIEHUI0O KO Bcell mpocmarpuBaemoil ¢urype. B katacTpoduuecku-orpoMHOM IOTEHIIHAE
MOIIIHOCTH OE€CKOHEYHO JBM>KUMOM CUJIBI 3aI10JIHEHHOM BeKTopamMu 760 Hm C COOTHOILICHUEM IIJIOTHOCTH,
1018%, Koropsie HEBO3MOXKHO MPEJCTAaBUTH B CPABHEHHH BO3MOKHOCTH BHIETH COATaHCHPOBAHHBIH
00bEM YacTull BO3AyXa WIM BaKyyma, HAEalbHO W PAaBHOMEPHOW BBICTPOCHHOH cucTeMoW OajaHca
CTPYKTYpBI, B IIpoliecce paboThl, 3aBUCALICH OT TEPMOIUHAMUYECKOT'O COCTOSIHUSL MATEPUH B 1IETIOM.

[Ipu ycnoBusix aeneHus, ABJISETCS MOTEpeH pacmazia MOIUIHOCTH Ha HECKOJIBKO OOBEKTOB C pa3HOM
CTENEeHbIO COJEPXKAHUU TOTEHLMAJIOB YAacTHI[ PHEPIHH, MPU pa3HOW BeludynHe oO0bEMa ¢ moTepeit
MOIITHOCTH Ha MEHBIITUH 00bEM JeTIeHUs ABMXKUMOM CHUJTBI YaCTHUIL TIpoIiecca AenuMbIx yacteid. C npyroit
CTOPOHBI JEIIEHHE 3TO TO, YTO MOXHO YBUJETb WJIM IIPEACTaBUTh B IPAKTUYECKOM NPHUMEHECHHUU
YEJIOBEUECKUX BO3MOXHOCTEM. B 4YacTHOCTM >XKM3HHM 4eENIOBEYECTBA: CO3HAHME — 3TO HJICATbHO
BBICTPOCHHAsI CUCTEMA JIBYX IPOCTPAHCTB, IPOTHBOMOJIOKHBIX JIPYT APYTY B €AMHOM COATaHCH POBAHHOM
00beMe YacTUIl MaTEPUH BaKyyMa BCEJIEHHOM.

B X13HU XKMBBIX OPraHU3MOB SIBJISIETCSI OIPAHUMYEHHBIM IMOHSATHEM B JIBYX MOJyIIapuid MO3ra, B
COCTOSIHUM XMMHUYECKUX IPOIECCOB OMOIOrMYECcKOro BUAA, (PU3MUECKUM TMpoleccoM pedexca aubo
peaKkuMM JBMXKYILETO COCTOSHHSI, LIEIbI0O HANPABICHHOIO JAECUCTBUSA, OT MU K, CIEKTPY YYBCTB JO
BocTripusiTUs. To ecTh, KaTeropuu HEpa3pbhIBHO CBSA3AHHBIE MEXK]Ly COOOI0 B TPOTHUBOMOJI0KHOCTH CTOPOH
00bEeKTUBHOr0 Mupa. I’ 1e KoHeuHoe, XapakTepu3yeT J1t00ble KOHKPETHBIE SIBJICHUS U 00BEKTHI, KOTOphIE
CYILECTBYIOT B OIPEACIEHHBIX IPOCTPAHCTBAX U BPEMEHHBIX ITPAHULIAX.

Takum 00pa3oM, MOXXHO MOHSTh CYTh COTBOPEHHUS ONPENENEHHBIX CTPYKTYp, €IUHCTB JIHOO

MHOKECTB, a [IPH YCIOBUSAX BO3MOXXHOCTH YO IUTENIbHOCTH UJIM OCBUAETENILCTBOBAHNUS, IPOU3BOAUTS I10
CYLIECTBY NPAKTUYECKOT 0 OCYIIECTBIICHUS aHAJIN3 POU3BEAEHHOIO HaJl 00BEKTOM, BEIIECTBOM MAaTEPUU
B peann3zanuu Gpopm, BHIa B KA4eCTBO caMoro npoiecca. Ha npeamer npegoctaBieHus, KaUeCTBEHHOT O
NPOAYKTA, TPy/Aa WIH JIEATEIbHOCTH B OOIIECTBEHHBIX LIESX.
Jist o011ero cMbIciia MOHSATHS, KaK KaTerOpHsl BBIPaXKaroIas CyIIeCTBEHHYIO ONpeIeIEHHOCTh 00bEKTa,
Omarozjapsi KOTOpOH OH SIBJISIETCS UMEHHO 3THUM, @ HE MHBIM B MOHSATHH aJTOPUTMOB OCYILECTBICHUS
peanu3aluy, B BOCIIPOU3BEACHUN IEHCTBUIN JBUKEHUS, C OCYIIECTBICHUEM pa3HbIX QpyHkuwmii. To ecTb,
HaIIpaBJICHUEM KOTOPOE UCXOIUT U3 TOrO, YTO BECH MPEICTABISAEMBIA MUP MaTE€pPHAJICH, CYILECTBYET
O00BbEKTUBHO, B 3aBUCUMOCTh BOCHPUATUS CO3HAHMS, TO YTO MaTepusl NEpBUYHA, HUKEM HE COTBOpEHA,
CYILLECTBYET BEYHO, TO UTO CO3HAHUE U MBIIIUICHHE - CBOMCTBO MaTepuu. YTO MUp U €ro 3aKOHOMEPHOCTH
MIO3HAaBAaE€Mbl HWHIAMBHJIyaIbHOW OCOOCHHOCTBIO JIMOO JIMYHOCTBIO. SIBIstOIIENHCS OOBEKTUBHBIMU
YCIIOBHEM, YCIIEIIHOI'O OCYLIECTBJIEHUS ONPEACIEHHOr0 poaa AesaTelIbHOCTH. He cBOIsCh K 3HaHUWAM,
YMEHHMSIM WM HaBbIKaM, OOHapyKUBarolIelcs B ObICTpOTE, TNIyOUHE U IPOYHOCTH OBJIAJICHUS CITIOCOOaMHU
U IpUEMAMU ACATEIBHOCTH ACUCTBUM.



BocnpousBeneHue OCyMIECTBISIEMON pean3aliii, MPOU3BOJUTCS C IOMOIIBIO TECTOB, (UKCAIUI
NO3BOJISIOLIMX pa3pabaTbiBaTh METOJbl KOJIMYECTBEHHOM OIIEHKM peanu3auuu. Bbicokuil ypoBeHb
Pa3BUTHUS MHTEIUIEKTA U PEaU3alMK BbIPAXKAETCA MOHATUEM TaJlaHTa U T€HUAIBHOCTHU. | 1e KauecTBO —
00BEKTHBHAs M BCEOOIAs XapaKTEPUCTHKA 0OBEKTOB, OOHAPYKHMBAIOIIASICS B COBOKYITHOCTH X CBOMCTB
(mepexooM KOJMMYECTBEHHBIX M3MEHEHUI B KaueCTBEHHbIE). Kak COBOKYMHOCTh MPOAYKLUH, YCIYT
00yCIOBIMBAIOMINX €€ CIIOCOOHOCTh YJOBJIETBOPATH OMpENEiIEHHbIE MOTPEOHOCTH HaIlpaBJICHUS,
XO35MCTBA WJIM HAceJleHMs. YJIy4lIeHHEM KauecTBa MPOAYKLHMH SBISETCA BAXHBIM YCIOBUEM
noBbImeHusT 3(PPEKTUBHOCTH OOIIECTBEHHOIO MPOM3BOACTBA. [IpOMYKIMS BBICOKOTO KauecTBa
npucBauBaetcs ¢ 1967 roma, 3HakoM kadectBa. To, 4TO ompenensieT KauecTBO TPyAa, TO 3TO CTEIEHb
CIIO)KHOCTh, HAMPSKEHHOCTH (MHTEHCHBHOCTH), TSKECTh TPyAa 32 KOIUYECTBA CPEACTB JACHEKHBIX
€IMHUI] BIIOKEHHBIX B OINpPEACICHHBIH O00BEM pabOThl WIM MPOIECca, K TMPEJOCTaBICHHUIO YCIYT
00I11eCTBEHHOMY MOTpeOIeHUI0. SBISIONIEICSl YacThi0 3JIEMEHTa pa3HbIX HAlM rocyaapcTBa WIH B
MPOCTPAHCTBE MATEPUAIBHBIX TEJ, YaCTUIEH nMeronlei 3HaueHrne. OTBeYaeT 3a NPOU3BOAUTEIBHOCTD U
Ka4eCTBO XKM3HHM B (POPMUPOBAHUM BHIa, 00pa3a, KayecTBa BOCHPUATHUS MJIM PA3BUTHS, KOTOPOE Kak
o0pa3 BOCHPUSITHS pealbHOI0 KOHTAKTa, B HE3aBUCUMOCTb BHEIIIHETO BH/1A JINJ 00BEKTa, OIPEIENISIET ero
CIOCOOHOCTB, TIOCTOBEPHBIE BHIBOABI 00 00bekTe (Tene). KoTopoe B cBOr0 odepes onpeiensieT CTpoeHue,
pacriono)xeHue, MOpPsJIOK, COBOKYIIHOCTh YCTOMYMBBIX CBs3eil oOBekra (Tena), obecnedmBarouiee
LEJIOCTHOCTh U TOXKJIECTBEHHOCTh caMoMy ce0e. To ecTh, COXpaHEHUEM YCIIOBUI OCHOBHBIX CBOMCTB, IPU
pa3IUYHbIX, BHEIIHUX W BHYTPEHHUX H3MEHeHHsAX. OTBevarolux 3a MpOIECC, MPOJIBHKEHHS, B
IIOCJIEIOBATEIbHOCTH, CMEHBI SIBJICHUH WJIM COCTOSHHUS, B KOM miu 4YeM Ju60. COBOKYIMHOCTbH
[OCJIEI0BAaTEIbHOCTH  JIEHCTBUM AN JOCTH)KEHUS, KaKUX-TMOO  pe3ynbTaroB, HalpuMmep:
POU3BOACTBEHHBIX IPOIECCOB, TMOpPSAKA PACCMOTPEHHUs [, OCHOBaHHBIX Ha (PU3MUECKUX
BO3MOXHOCTSIX UJIM XUMUYECKUX PEAKIUAX.

Toro uro kacaercst mporecca JesiTeIbHOCTH, TO 3/I€Ch CIEIyeT crenuduueckas yeaoBedeckas Gpopma
OTHOILIEHUSI K OKpyxkaromemy wmupy. ConepkaHue K KOTOPOM COCTaBJSeT €ro IenecooOpasHoe
u3MepeHue 1 npeoOpa3oBaHUe B HHTEpEcax, yCIOBUAX CYIIECTBOBaHUs oOliecTBa. Bkioyaronyio B ce0st
1eJ1b, CPEJICTBA, PE3YJILTAT U CaM IIPOLECC.

Kak MapkcuzM HMCXOOUT W3 LEIOCTHOIO IIOHMMAaHUs, B OrPaHUYEHUE E€JUHCTBA YYBCTBA
TEOPETUYECKUX M MPAKTUYECKUX (POPM JESITEIbHOCTH. [Jie OCYIIEeCTBIEHUS JaHHOM CHCTEMBI
KayeCTBEHHOI'0 aHajlu3a WIM IPOU3BOJCTBA, CIEAYET BBIIOJIHATH PSIOM 3HAUUTENBHBIX YCIOBHIA,
coOmoieHni, onpenenéHHbIX npaBmwil. Kak MUHUMAaIbHOTO XapakTepa, NEeHCTBHM, MPUMEHEHHUH, TaK U
MaKCHUMaJIbHOT'O, JUIsl OCYILIECTBICHUS BBICIINX CIOCOOHOCTEH B Iepeauy UCIIOIHEHUS U IOTpebIeHHe.
Kak ¢ nmonydyeHneM BbICOKOTO IPUOPUTETA B Pa3BUTUHU KaueCTBA BOCHPUATHUSA, 10 U OT 3aIPALINBAEMBIX
HYXX]] KaueCTBEHHBIX (yHKIMI. Tak ¥ BBICOKOTO OTHOLIEHHS C LENbI0 COCPEAOTOUEHHOCTH BHUMAHUS,
JUIsl TOHUMAHMS B OKa3aHUU UCIIOJIHEHHS] KAYECTBEHHOI'O IIPEI0CTaBIEHUS OCYLIECTBIIIEMOI0 IIPoLIecca.
[Ipu pacuére BHIMMCICHUS BXOMSIIET0 KOHTAKTa JUIsl MPeoOpa3oBaHusl, OT WIH B IMPOTHBOIIOIOKHOCTh
NOCTYNAaTeIbHOr0 00BEKTA, IPH BBISBIEHUH CII0CO0a OLEHKU aHalln3a KauecTB. MUHUMYM 4eMy J10JIKEH
COOTBETCTBOBATH JIaHHBIHM CIIOCOO MPOU3BOACTBA TO, KAK MUHUMYM YacTsIMH U 3JIEMEHTaMH, COOI0ICHUS
II0CJIEA0BATEILHOCTH, YYBCTBOM U Kau€CTBOM COOTBETCTBHS, COBPEMEHHOCTBIO U COBMECTHUMOCTBIO C
pa3BUTHEM [IOHMMAaHMUsSI KOHEYHOro pe3yinbrara. B  Bocmpusituum o00pa3a LEIOCTHOCTH U
(YHKIIMOHATBHOCTH, TOYHOCTHIO M YTOUYHEHHWEM. YMEHHUEM pPYKOBOJCTBOBATHCA, 4YeM JHOO, BO
n30exxaHne KOH(QIIMKTOB, TMpeAoTBpalleHueM c00eB B IMpolecce OCYIIECTBICHUS, yMEHHEM U
NPUCYTCTBHEM KPUTHYHOCTH, OTIUYHS, WMIIPOBH3AINH, Pa300pPUYUBOCTHI0 W TIOHMMAaHUEM, 3HAHUS
MPEIENIOB, ONMpEeNeIEHHBIX 00BEKTOB. B 00memM cMmbiciie yMeHHEM aJeKBaTHO pa300paTbes, OLIEHUB U
MPOAHAJIU3UPOBAB CUTYallMI0, MPHUHSAB pEUICHUE MIHOBEHHO € TMpoBeAeHHEM aHanu3a. OneHka
COIIOCTABJICHUS KauecTBa JI0JKHA B HAWIY4YIlleM Cily4ae ObITh MUHUMAJIbHONW COOTBETCTBUIO BBICILIETO
3Ha4yeHus, 3anpammuBaemMoil morpeOHocTu. C ucnoiaHeHueM (YHKUHMOHANBHOTO 3HAU€HUs, IS
COOTBETCTBUS 3HAUEHUSI MAaKCUMAIbHOT'0 (PYHKIIMOHATBHOT'O COOTBETCTBHUS, IO OTHOIICHUIO K Ka4eCTBY
MOCTYMAIOIIEr0 TPEOOBAHMS.

C npyroil CTOpOHBI IpeJaHUE 3HAYEHWE MAKCUMAJIBHOIO OIIEHOYHOIO JEHCTBHUS B OTHOUIEHUU
MOCTYMAIOIIEr0 TPeOOBaHUs, MO3BOIUT CHU3UTh PUCK MUHUMAJIBHOTO MCHOMHEHUS (QYHKIIMOHATIHLHOTO
3HA4YCHUsI CTAOMJIBHBIM HCIIOJHEHHEM, INPH YCIOBUAX OTCYTCTBUU HETATUBHBIX (akTOpoB. Tak Kak



OTpHILIATEIBbHOE 3HAUEHUE PETYIUPYET NOJOKUTENBHOE, a TIOJI0KUTENBHOE PETYINPYET OTPULIATENBHOE,
o0pa3ysi TeEM CaMbIM BBICTPOEHHBIN OanaHc CTaOWUIBLHOW (PUKCAIMU CTPYKTYpbI, BHICTpAauBasi CTENEHU
HOPMaJIbHBIX, CTa0MIIBHBIX, (DYHKIIMOHAJIBHBIX NEHCTBUI, OT 3ampamuBaromux TpedoBanuil. [lozBonss
TEM CaMbIM CO3HATEJBHO TIOJ] MHPUCYTCTBUEM HWHOIO MAaTepHAILHOTO OOBEKTa, pPEryIupoBaTh
IIOJICO3HATENIBHO 3apaHee, KOCBEHHO BBEJCHHBIM WJIM OCTaTOYHO IIPUCYTCTBYIOIIMM BHYIIEHHBIN
(HampaBlIeHHBIN) pe3ysnbTaT, BPEMEHHOW (UKCAIMU COAEp)KaHMs, HAUIEKALIET0 KAayeCTBEHHOIrO
coctosiHusl. C BbIBEIGHMEM Ha HOBBIN MOCTENIEHHBINH CTAaOUJIBHBIN YPOBEHb, KAUYECTBO MPEIOCTABICHUS
CaMOIIPOU3BOJIBHOIO aBTOMATH3Ma. 10O €CTh BBIIIOJIHEHHEM TPEeOOBAHMN Kaue€CTBEHHOI'O HCIOJHEHUS
norpebHocTH wnu xkenaHus. C  coONIOJEHMEM YCIOBHUH, Kak 3aBUCHMBIX, TaK M HE3aBUCHMBIX
OCYIIECTBIEHHBIX B OTHOLIEHUH PA3IUYHOrO POJa OOBEKTOB.

JUis ucnonb30BaHUs MPEAOCTABICHHUS KaueCcTBa, B HAWIYUIIEe HCIIONHEHHS OCYIIECTBICHUS Yero aubo,
cleyeT coOtoIaTh psll 3HAUUTENbHBIX JACHCTBUM ONpeneneéHHOro XapakTepa 4acTed U 3JIEMEHTOB B
IIOCJIEIOBATENILHOCTU cOOMI0AeHUs. TakuX Kak, JI0OBIM OCHOBAaHHEM IS BBISIBJICHUS B IOCTOBEPHOCTH U
HQJIWYUE COOTBETCTBUS, 3HAUMMOCTbIO, KOHIICHTpalued, BHUMAHUEM, COCPEIOTOYEHHOCTHIO,
MOJIO)KEHUEM, YMEHHEM M OTHOUICHHEM HMEIOIIMM B3aUMOCBSI3b K OINpEeAeNEHHBIM OO0BEKTaM.
OcymecTBieHneM KoHeuyHoro 3¢ dexra yoBiaeTBOpeHus ¢ 3pPeKTUBHOCTHIO, BBIITOJHEHNS TPEOOBaHUIH,
paboTOCTIOCOOHOCTH, HATMYUEM HEOOXOIMMBIX CPEICTB, BPEMEHHU U YCIOBUH, CBOOOAHBIX MOTHOMOYHIA
Ha MCIIOJIHEHUE, COOJII0/IEHUE MPAaBUJIa B COUETAHUH CO CJI0KEHUEM U JIEJICHUEM B MOCIIE10BATEIbHOCTH.
B ocHOBaHMe OCYIIECTBIEHHS, C COXPAHEHUEM COCTOSHUS HaJUIEXkKAILEro MOJI0KEHHUs B HE3aBUCUMOCTHU
BPEMEHHU B YCIOBHUAX COBPEMEHHOCTH, B TIOKOE, CO CTaOMJIbHBIM OajJlaHCOM COOTBETCTBHUS JECHCTBHIA,
COOTBETCTBHUSI OTBETCTBEHHOCTH K Iepe/laud OCHOB. TO, 4TO MOYKET COOTBETCTBOBATh MPAKTUUYECKOMY
NPUMEHEHUIO peau3alii, B IPAaKTUYECKOM MPUMEHEHUHU, KOTOpOoe HoTpedyercs i peaau3aluu
00OCHOBAHHOT'O OCYILIECTBIICHUS TpeOyeMoro pe3yibTaTa, NPAaKTUYECKOro pemeHus. MUHUMYyM,
NOOYAWTENbHON TPUYUHBI JUIS Hadaua JBWKCHHS JCHCTBHHA, CPOPMHUPOBABIIErOCS CO3HATEIHHOI'O
(a30BOro MOMEHTa K OCYLIECTBJIECHUIO, KAUECTBEHHOMY (DOPMHUPOBAHUIO B HJI€AILHOM OOpa30BaHUM,
JKEJIAEMOr0 pe3yJIbTaTa, CBA3aHHOIO C PaCpPEEIIEHUEM BEPOSATHOCTH OCYIIIECTBIICHUS.

Jnst mpumepa To, UTO MOXKHO IMOSICHUTh Ha CIEAYIOIIUX JEHCTBUAX JUIsl BO3BEIACHMS UM HAYaJIo
BO3/ICHCTBHMSI Ha DSJIEMEHTAapHOM OCYLIECTBICHMHM M3 OOBIYHOTO BBIJEJIEHUS BO3AyXa B 3BYK,
npeoOpa3oBaHUEM peuH, IIyma, Meaoguu. CaMblif HAMIYYIIUI IpUMEp Ui TOro YTO Obl MPOSCHUIIACH
CYTh BCETO, SBIISICTCA B CXOXKEM MOHATUH TO, YTO MOKHO IPEACTaBUTh B CAMOM HAWIYYIINM 00pase TOro
BBIPQKEHUSI BOOOpPa)XK€HUs JINOO KOHULEMNIMM, KOTOPYIO MOXKHO HCIIOJIHUTh C CAMbIM HaWJIy4IIUM
ciocoboM. Tak kak yem Jydile M KaueCcTBEHHee o0pa3 WM MBICIb - sipye MposicHseMas CTPYKTypa
OTYETIMBOIO OUEPTAHHUS, TO €CTh PEAIbHBIN BUJl, TEM IIOHATHEE CIIO)KEHHUE OOLIHOCTH €JMHCTBA CaMOI'0
BbIJICTICHHUSL.

[TonoGHOro mocnenoBaTeabHOMY TpoLEcCy C 00pa3oBaHUEM CTPYKTYpbl, (OPMbI, IPUUYMHBI,
00CTOSTENBCTBA, MPOCTOrO Hayala K CIOXKHOMY IpOLEcCy, TOYKH JABIKEHHS Pa3BUBAIOLIETOCS W3
OCHOBaHHUS (Pa30BOro MOMEHTAa B INPOCTPAHCTBE C OECKOHEUHBIM IMOCTPOCHHEM BEILECTB MaTE€pPUH B
o6meM. J{71s1 Toro uTo ObI peaaT30BaTh, BEBIYUCIUTH B KOHEUHOM UTOTE, C(POPMUPOBATH OJIHY KOHIIETIIHIO,
KaKk MUHHUMYM TNOTpeOyeTcs r06as moOyauTenbHas MpUUMHa Havyaja JeicTBUN, 00pa30BaBIINX TOUYKY
¢$a30BOro MOMEHTa KOJIMYECTBA JBWKEHHS Macchl. Bo30ynuB BemiecTBO mHpocTod uHGpOpManuw,
NEeWCTBUI NaBJIE€HUs, MOMEHTOM HWHEPLHOHHOM CUibl (azoBoro mnepexona. M3 mokos K OXHIAHHUIO
o0pa3oBaHMEM CKauykKa, BBI3BABIIETO PE30HAHC (OPMHUPOBAHUS, MOOYIAMTEIbHYIO NMPHUUUHY M3 TOYEK
00pa3ymIINUX CHCTEMY KOOPJIUHAT, CBOMCTB, IEHCTBUH, crToco00B. OT Ha4aIhbHON TOYKU BO30YKICHUS K
(dopMUpyIOLIEMY HEOTHEMIIEMOMY CO3/IaHUIO CBA3EH 3aMKHYTBIX B 00pa3oBaHMs U3 OOBIYHON MBICIH
UHTEJUIeKTa K 00pa3y, jkelaHus, HauBblciied nBuxymed (E) sHepruu. OOpa3oBbIBasi BEKTOPHYIO
cucteMy mpoctpaHcTBa ik 00béM — (V), ABMKEHUEM, JKU3HBIO WM JCHCTBHUSMH, TOJBKO JIMAIIb U3
CIOCOOHOCTEN, BO3SMOXHOCTH U MBIIIIJICHHUS.

B uckitoueHun BpEMEHH, TaK KaK BPEMs SIBJISIETCS IMOHATHEM OTHOCHUTEIBHBIM B IPOCTPAHCTBEHHO-
BPEMEHHOM 3aBUCUMOCTH, OT ONPEIEIEHHOrO MEPHOa Pa3BUTHS, THOO0 POPMUPOBAHUS OO0 CHCTEMBI,
00BEKTa, 3a UCKIFOUEHUEM BBIUMCIEHHBIX MOMEHTOB HacTyruieHus (a3bl. B uéM npumep cregyromiero
000CHOBAaHHOTO peleHUs, (GOPMHUPYETCS CIEAYIOIIHUM 00pa30M, MOSICHSISI TO YTO:



- @aza ecTb, NOSABICHHE, OMNPEACIEHHOIO MOMEHTa B XOJ€ pa3BUTUS KakuxX JHOO MPOIECCOB
(0OI1IECTBEHHOT O, T€OJIOTUYECKOT0, (PU3UYECKOT0, U TaK Jajiee), €Cli He OTXOAUTH OT JAHHOTO MIPOEKTa,
TO B JaHHOM cllydae oOpa3oBaHHME BCEX TMOSBJICHHM, SBJISETCS KBAHTOBBIM IIOJIEM YacTUIl B
MIPOMEKYTOUHBIX COCTOSIHUSAX CYIIECTBYIOIIMX KopoTkoe Bpemsi At. Koropas cBs3aHHa c s>Hepruei
Heonpenenéunoctn At~h/E , tne h - miuaHKa MOCTOSHHOW OOpa3yrOIIWX BHUPTYalIbHBIE YaCTHIIBL,
MOCPEICTBOM 4Yero oOpa3yeTcss MeXaHW4yecKas CBs3b, IOcjie peakuuu cBszeil. OOpasyrommx 3akoH
Hulomona coobmarommii Teny nasnenue 1 ke npu yckopernuu I m/c? B HanpaBieHUN feiiCTBII CHITBI

1H = 10°0un = 0,102 kzc. KoTopblii SBISETCS B CICACTBHH BUPTYATbHBIM JIHO0 BOSMOXKHBIM SBICHHEM
¢ mepeMelnieHueM, mbo odpa3oBanueM aapieHus — P oOpasyromiero cuny — F coznaBiryro yckopeHue -

@ 00pa3oBaB MpH 3TOM CKOpocTh - U mopoxaarontyto sHepruto E ¢ unepuueit | maccsl — M B 00bEMe
kpatabix exuaun V 1018% u3 pasmepa konmuectBa 1oMpHBIX, B BUE 0fHOM paBHOiH 10718,

C Touku 3peHuss GU3MKU U TEXHUKU OCOOCHHO BakHa (haza KoJIeOaHUN — COCTOSHHE KOJeOaTeNbHOro
nporecca OmpeneNéHHOr0O MOMEHTOM BpeMeHH, (a3bl FapMOHHUYECKHX KONeOaHWH, B 3aBUCHMOCTHU
B3auMo3amensiemoctd ¢GyHkiui f(X) Ha ¢ynkuuio f(t) meproamyeckoro 3HadeHUs, MPU KOTOPOH He
U3MEHAIOTCS B MPUOABICHUU K apryMEHTY HEKOTOpBIC YHWCIIa OTIUYHOT'O OT HYIsI, TaK Ha3bIBaeMble
nepronsl pyHkimi. e Sin X — neproanveckas GyHKUuUs ¢ nepuonam 27, mubo Sin (X + 2mw) = sin X
npu 700X X. B ycnoBusx f(X) u f(t) pasHoM Asin (wt + @) rae: A — aMIuUTya TApMOHHYECKUX
KoJebaHull, W — yriaoBas 4yacToTa, ¢ — HavdainbHas (asza kosnebGanuil. [Ipu ycnoBuM rapmMoHuUYecKd
CPEIHET0 U3 OIPEAETICHUS BEJINYMHBI — ¥, YUUTBIBAs U TO, YTO FTaMMa POBHA

y =1y = 107> 3. u peako npuMeHseMas B JJONbHIX ¢HHALAX MAacChl MUKPOTrpaMM (MK2)

1y = 1079 kr. Jlna nopoxaeHus oOpa3zoBaHHe (POTOHOB GONBIION YHEPTHH SBIAIONIMXCA TaMMa —
KBaHTOM, IpH (a3ax KBAHTOBBIX MEPEXOJOB B aTOMHBIX SIpax, MYyTEM IpPEBPAIICHUS 3JIEMEHTAPHbBIX
YaCTHUII, TOPOXKIAIOLIUICS MPU Mapax poXKACHHs, 00pa3yIOIIKX Mapa YaCTULIbI U aHTUYACTHUIIBI DJIEKTPOH-
TIO3UTPOHHOTO Mapa, KOPOTKO BONHOBOTO 3JIEKTPOMATHHTHOTO HM3IydeHHs paBHoro <1078 cm, mpu
YCIOBUM 3aKOHA COXpaHEHHUA. [ 1€ aHHUTWIALMM SBISETCS UX MPEBpallleHueM IpPH CTOIKHOBEHHUU
YACTHIIBl C AHTHYACTUIEH B YCIOBMH BakyyMma moj japieHueM P <1078 mpu crporom ycrmosuu
BBIPQXECHHUSI CTEXHMOMETPUUECKONM MATpHUIlbl, TJ€ DJJIEMEHThl KBaJIpPaTHOH MAaTpHUILBI ||a,-k||n,
VIOBJIETBOPSIOT YCIOBUAM @y, > 0 u Y @ = 1.

[Tocne yero sBiSE€TCS CTO THICSYHOM J0JeH spcTena Ha3BaHHOU B uecTh Xan. Kp. Opcmeda u3 pacuéra
13 = (1/4m) x 103 A/m = 79,5775. Taxum 06pa3oM HCXOAA TEXHHYECKH, (U3MYECKUM MYTEM B
OPUMEHEHUU NEHCTBUI aHAJIOTMYHBIM JIAaHHOTO MPOEKTa U MPUJIEPKUBAACh OOOCHOBAHHBIX 3aKOHOB
HAy4YHO METOAWYECKHX, UANOMA - JUATEKTUYECKUX, PABHO3HAUHBIX MPOMO3UIIMOHANBHON GyHKuuu. 13
MOSICHSIEMBIX TaMMa pacu€ToB  (ha3bl KoneOaHuil Jyisi 00pa30BaHUM HJIEMEHTAPHBIX YaCTHI], 00OpaTHO
KOTOPBIM €CTh apU(PMETHUECKHU CpeJHEee BEIWYHH, OOpPAaTHO CPEAHUX apu(PMETHYECKUM JTaHHBIX
(a,ay,...,a,) 0 y=n/1/a; +1/a, + -+ 1/a,) win rapMOHHYECKON MPOMOPIIHOHATBHOCTH
a:b=D>b(a-b)rme, pasnoxkeHue uncia a Ha aBa ciaaraeMbix D u a - b rapmonuueckoro negeHus
SABIIAIONIMXCS 30/I0THIM CEYEHHEM CTPOEHHS B NPUONHKEHHOM OTHONIEHUH PAaBHOM /5, TouHee 8/, 13/g
U TaK jalee, K oopa3zoBaHuio (a3 raMMblI 1IBeTa, (Ha30BOM CTPYKTYpHI, a3 rapMoHUH, Ga3 mepeMeHHOTO
TOKa U Tak jgaiee. Tol (a3bl, KOTOpas ONpeaenseT X0 ABMKECHUS, NOJOOHOMY JBH)KEHUIO CBOMCTB
IMEKTPOPHU3NOIIOTMYECKUX TPOLECCOB OpPraHm3Ma, KOTOpble B TOM WM HHOM Mepe MpeodpasyroT
UMITYJIbCBl TIOCBUIAEMBIE MO3IOM, B OTpaXeHHME JeHCTBMH a1 0Opa3oBaHHs KaKUX-THOO ¢opwm,
neicTBuid, peakuuid. OIHOPOAHBIX IO XUMHUYECKOMY COCTaBY M (PU3UYECKMM CBOWCTBAM YacTH
TEPMOAMHAMUYECKON CHCTEMBI, OTAEJCHHBIX OT APYrux uacTedl ¢a3, MMEIIIUX HHbIE CBOWCTBA.
I'panunamu pasgena Ha KOTOPBIX NMPOMCXOAUT MU3MEHEHHE CBOWCTB B IOSIBJIEHUMM HOBOI'O MOMEHTA,
KOTOpPBIH M €CTh JBMKYINas cuia, JUOO TOMYOK, OOJIaJarolIMil CXOXKEHW CBSI3bI0 C HMITYJIbCOM,
00pa30BaBIIMM JBHKEHHE. SIBISIOMIMXCA XapaKTEPUCTHUKOW TMOHSTUA - BEPOATHOCTH TEOpUH,
pacIpeeneHHON 3HaYEHUEM CIIyYaliHOW BETUYUHBI X.

B mpocreiimem ciydae, koraa X MOXKET MPUHUMATD JIMIIh KOHEYHOE YUCIO 3HauYeHus xI, x2,...,xN ¢

BEPOSTHOCTAMHU pl, p2...,pN, MOMEHTA NOPSAAKA R BETUUYUHBI X B BBIPAXKEHUU I10 PACUETY:
R R R
X1P1+ XzP2 + -+ XDy



MOMEHT nepBOro nopsiika @ — MaTeéMaTU4eCKOe OXHMJIaHUE, MOMEHT BTOPOIO MOpsAKa — AUCIIEPCUs
(ecmn, a = 0). Tak e clenyeT yUuThIBaTh IUIOTHOCTh BEPOSATHOCTH CIyJaiHON BETMUMHBI X, QYHKITHSI

p (X) Takasi, 4TO IpH JFOOBIX @ U D BeposATHOCTH HepaBeHCTBA a < X <D paBHa fab p (x)dx.
B wactHOoCcTH TOrO 4TO X < X < X + AX, mpu ManoM AX npubmmkéHHo paBHa P (X) AX. Torma kak
BbIpaXXEHHE IUIOTHOCTH (), SABISETCS Maccoil enmHUYHOro oObEMa BemiecTBa. Benmunna oOpaTtHa
00bEMy yenbHOMY. OTHOIIEHHE IUIOTHOCTH JIBYX BEILECTB HA3bIBAETCSI OTHOCUTEIBHOMN MIIOTHOCTBIO.
Kotopas npuBoaut, Takum 00paszom, K (ha30BOMY IMepexo1y U3 Ha4uaIbHOT O KOJIMYEeCTBA MacChl, B MOMEHT
KOJINYECTBA U3 JIEHCTBUI KUOEPHETUKH B IEHCTBUE ABM)KEHUSI KWHETUYECKOT'O U YIIIOBOrO MOMEHTA WU
JIBYDKEHUS (Pa30BOro nepexoja NepBoro posa.
[Ipn KOTOPOM IUIOTHOCTH BEIIECTB, TEPMOAMHAMUYECKUE TIOTEHIUAIIBI, SHTPOIIUS MEHSIOTCS CKAdKOM,
BBIJICNISISICH WJIM TIOTJIONIAsICh TEIUIOTOM (ha3oBoro mepexonaa. Hampumep: ucmnapeHue, IJIaBIeHUE H
oOpaTHbIE UM IpOLECChl — KOHJEHCALUs, KPUCTAUIM3aLUs, a TaK e NOIMMOp(HbIE MpEeBpalleHUs
BEIIIECTB, JINOO NPUHYIUTENbHAs MJIM BCIOMOTraTeIbHas pereHepatus U peKOHCTPYKIIHSL, B3SITOM OCHOBOM
OT UCXOJIHOT0 TUOO HYIIS.
IIpu ¢a3oBom mnepexope mepBOro pojaa B OJHOKOMIIOHEHTHOW CHCTEME 3aBUCUMOCTb TEMIIEpaTypbl
pPaBHOBECHOTO  Ilepexofa  [JaBJICHMs,  ONpeaessiercs  ypaBHeHHMeM  Kuaneupoua-Knaysuyca,
OIPEIEIISAIONIETO IIEPEXO/IbI BEIIECTB U3 OAHOM a3kl B APYryI0, a MIMEHHO, (pa30BBIM IEPEX00M BTOPOTO
pona Ilayna Opengecma. Ilpu 4éM MIOTHOCTH BELIECTBA, SHTPOIHUS U TEPMOIMHAMUYECKIE TOTEHIIUAIbI
HE MWCIBITBIBAIOT CKAYKOOOPa3HBIX H3MEHEHHMH, a TEeIUIOEMKOCTb, CXXHMMAeMOCTh, KOA(PQHUIMEHT
TEPMOJIMHAMUYECKOT0 pacIiupeHus ¢a3, MEHAETCS] CKAYKOM.
[Ipumep: mpu nepexomax XuUMHUEeCKHX 3jeMeHTOB He B cBepxTekydee cocTosHue, Fe us deppo
MarHeTHYeCcKOro COCTOSHUS B MapaMarHuTHoe B Touke Krwopu. Co3naB, TakuM 00pa3oM, pacripeseseHue
l'ubbca, KaHOHWYECKOE paCIpEeiICHUE BEPOSTHOCTEH DPA3IUYHOTO COCTOSIHUS MAaKpOCKOIHNYECKOMH
CUCTEMBI C TOCTOSIHHBIM OOBEMOM U IOCTOSIHHBIM YHCJIOM YacTHI, HaXOASIIUXCS B PABHOBECUU C
OKpYy>Karolel cpe1oi, 3aJJaHHOM TeMiiepaTypsl. To ecTb, €Ciu cucTeMa MOXKeT OOMEHHUBATHCS YaCTUIIAMU
CO Cpe/oi, paBHOBECHE HA3bIBAEMOE OOJIBIINM KaHOHUYECKUM. J[J151 H30TMPOBAHHOW CHCTEMBI, B TTOTHOM
Mepe [ubbca pacnpeneneHne MHKpOKaHOHHMYEecKOoe. COrjacHO KOTOPOMY: - BCE MHUKPOCOCTOSHUS
CHUCTEMBI [IaHHOM DHEpPrued pPaBHOBEPOATHBL. Tak Kak B TEPMOAWHAMHKE, YHUCIO PaBHOBECHO
COCYIIECTBYIOIIMX B KaKO - 10O cucreMe (a3, He MOXKET ObITh OOJIbIIIE YKhca 00pa3yroImuX 3TH ¢a3bl
KOMIOHEHTOB. /{oic. V. I'uboc
W3 sToro ciepayer TO 4TO, MEpa MEXAaHMYECKOIO IBMXKCHHS Tela MU CUCTEMBI TEJl, OTHOCUTEIBHO
KaKoro-au0o IeHTpa (TOYKM) MM oOcH. JlJs BBIYMCICHHS MOMEHTa KoinudecTBa JABWKeHUsS K
MaTepualbHble TOUKU (Te€la) UIEHTHUYHbI CXOACTBOM T€ K€ (DOPMYJIbI, UTO U I BBIYUCIIEHUS MOMEHTA
CHJIBI, €CJIM 3aMEHUTh B HUX BEKTOP CUJIbI HA BEKTOP KOJIMYECTBA ABM)KEHUS MU, B YaCTHOCTH KOTAa 3TO
MOXKHO orpeenuTh 1o Gopmyie Ko = [r . mv].
To cymMma, MOMEHTa KOJIMYECTBA JBUKEHHUS BO BCEX TOYKAX CHCTEMbI, OTHOCHUTENIBHO IIEHTpa (OCH).
Ha3zpiBaercsi riaBHBIM MOMEHTOM KOJIMYECTBA JBMIKEHHUS CHCTEMBI, JABWXKEHMs LeHTpa (ocu). [lpu
nepexosie B 00pa3oBaHME 3aMKHYTOH IEMH, NMPOUCXOTUT JBWKEHHE KPYroBOro oOpamieHus, OT U K
HayaJlbHOMY JTaly, C HOBBIMU MOTEHLIMAJaMH CBOMCTB HOBBIX YacTull. Yepe3 MOMEHT Hauaia,
KOJINYECTBA JIBMJKEHUS K MOMEHTY CHJIbI JBUKCHMS TBEPAOrO TEJa, T TJIaBHBI MOMEHT KOJIMYECTBA
JBUKEHMSI OTHOCUTEJIEH OCU BPALLEHUS Z, TeJa BBIPAYKACTCS MPOU3BEACHUEM IIOCJIE CUJIbI B MOMEHT
uHepuuH | z2 Ha yrI0BYIO CKOPOCTh W Tena, T.€.

Kz =lz w.
MoMeHT cuIbl - BeIMYMHA XapaKTepu3yIollas BpaliaTenbHblid 3G QeKT cui, npu AeHCTBUH €ro Ha TeJo.
Pa3nnyaroT MOMEHT CHUJIBI LIEHTPA, TOYKHU, OCH.
Hanpumep, momenT cwibl O Ha (¢ur.4) — BennYMHA BEKTOPHAs, YHCICHHO PaBHAs IMPOU3BEICHHIO
Moyt critkl F Ha Kpartuyaiimee paccrosaue h ot rieTpa O 10 IpsSMOIA, B0 KOTOPOU JIEHCTBYET CHITa:
Mo =Fh (h - naswsBaercs tuiedom cuibl). Bexktop Mo HampaBieH NEpHEHIUKYISIPHO IUIOCKOCTH,
npoxosuiei yepes nentp O u cuiny F; To ectb Mo = [rF], rae r — BexTop, npoBea€HHbIH U3 O B TOUKY,
rje npuiaoxkeHa cuiaa F. MoMeHT cuiibl OTHOCHUTEIBRHO ocu OO0’ — BenuvrHa anreOpandyHOCTH, paBHAs



MPOEKIIMU Ha 3Ty OCh, MOMEHTAa CHJIBI OTHOCHUTEIBHO JI000W Touku O Ha ocu OO’ WU YUCICHHON
BeimanHe poekiuu Q Ha (dur.S), cutel F Ha 10CKOCTh, IEPIICHIUKYIApHYIO ocu 00

[Tocne dero, B Xome, KOTOPOro, oOpa3yeTcs WHEPIMOHHBI MOMEHT XapaKTepU3YIOIIHii
pacnpeieieHne Macchl B TE€JO, SBISIOIIMXCS Hapsly C Maccoil, MEpOMl MHEPTHOCTU Tela INpU He
NOCTYNATeIbHOM JIBM)KEHUU. Pa3nnuaroTcss Ha oceBble M LEHTPOOekKHbIE MOMEHTHI MHepuuu. OceBoit
MOMEHT WHEpPIIMH, PaBEH CyMME IMPOM3BEICHHS Macc Mi BCeX 3JEMEHTOB Teja Ha KBaapaThl U UX
paccrosiHuid hi oT ocH 2,0THOCHTENEHO KOTOPO OHO HCUHCIISIETCS, TO €CTh:

I; = Ym;hj

L{eHTpoOEKHBIM MOMEHTOM HHEPIUH, K KOTOPHIM OTHOCSTCS CHCTEMBI MPSIMOYrOJIbHBIX Ocell X, Y, 2
Ha3bIBAEMOW BEJIMYMHBI WM COOTBETCTBYIOT OOBEMHBIM HHTerpaiaM. OHH  XapaKTepHU3yIOT
JUHAMUAYECKYIO0 HEYPaBHOBEUIEHHOCTh MacC

Ixy = Ymx;y;, Iyz= ym;y;z;, lzx=}Ym;z;x;.
N3 — 3a, TMHAMUYECKOW HEYPaBHOBEIICHHOCTH MAacC CO3JAETCA BEPOSITHOCTHOE pacHpeiesieHUe
TepMOAMHAMUYECKOTr 0 paciupenue ¢a3. Koropble co31ai0T pe3oHaHC, pe3KOro BO3pacTaHus aMILIUTYIbI
YCTQHOBUBIIMXCS BBIHYKICHHBIX KOJ€OaHUI NMpU MPUOIMKEHUN YaCTOThI BHEIIHET'O TapMOHUYECKOTO
BO3JICHCTBHSI K YaCTOTE OJTHOTO U3 HAPMATILHBIX KoJiebaHuii cuctembl. [TyTém uero u 00bsICHIETCS TEOpUn
XUMHUYECKOTO CTPOEHUsA, KOTOpas YTBEPKJIAET TO 4YTO, JTAHHOE COEIMHEHHE JOIYCKAET IOCTPOEHUE
HECKOJIBKO TPUEMIIEMBIX CTPYKTYPHBIX (OpMYN AEHCTBUTENBHOIO COCTOSHHUSL MOJEKYJI 3TOro
COEIMHEHUS ¥ eT0 XUMHUYECKUM CBOMCTBaM. B uém oTBeuaer, kak Hekas - 1100 ofiHa OT/eNbHas hopmyIa,
a HU HEKOTOpOE UX COUeTaHHe HaJIOXKeHHE JTM00 pe30HaHC CTPYKTYP, JaHHAsi TEOpHUs MPeaioKeHa
KJI Iaynuneom

CdopmupoBaHHble Macchl 00pa3yIOT CKauKOOOpa3HbIM KOPEHHOW TMepeioM B Pa3BUTHUH,
KaueCTBEHHBIX MpeoOpa3oBaHMUM MpenMeTa WU SIBJICHHS B PE3yJbTaTe KOJIMYECTBEHHBIX M3MEHEHUI.
Brigensromux /1Ba OTHOCUTENBHO OINPENENIEHHBIX BUJA CKauka: - pe3KHUe, Ha MpHUMepe NMpeBpallleHHs
OJTHUX 3JIEMEHTApHBIX YaCTHI] B APYrMe€ U — M IMOCTENEHHBbIE HAa IPUMEPE KAUYECTBEHHOI'O M3MEHEHMS
BUJIOB PAaCTEHUIl M XKUBBIX OPraHU3MOB, KOTOpble 00pa3yloT (a3oByH0 YCTOHYHMBOCTH CKOPOCTH C
PaBHOBECHEM B BEKTOPHOM IpocTpaHcTBe. Ha ocsix, KOTOpOro 3HaueHus, KOOpAUHAT U UMITYJIBCOB BCEX
YaCTHI] CUCTEMbI PaBHO yJBOCHHOMY YHCIy CTEIeHU CBOOOBI Tpebyemoil cuctembl. C oOpa3zoBaHueM
COCTOSIHUE TEPMOJMHAMUYECKOIO PABHOBECHS MHOTO(a3HOW CHUCTEMBI, NPU YCIOBUU — DPaBEHCTBA
XUMHYECKUX MOTEHIIMAIOB Ka)0ro KOMIIOHEHTa, BO Bcex (pazax.

B oTHOCHTENBHOCTH TPOLIECCOB CHHTE3a (Pa3 MBICIUTENBHBIX MPOLECCOB K BO3BEACHUIO B OOBEKT
A100 MPOIYKT SIBJISIETCS BBICIIEH CTYNEHBIO XKUBOTO MO3HaHUA. B dyenoBeueckoM MO3HaHUM MPOLIECCHI
CHUHTE3a OTpa)karoTcsi OObEKTHUBHO ACUCTBUTEILHOCTHU. [103BOJISAS MOMYUNTh 3HAHUS O TAKUX OOBEKTax,
CBOMCTBaX M OTHOIICHUSX PEAIbHOIO MHpa, KOTOPbIE HE MOT'YT OBITh HEITOCPEICTBEHHO BOCIIPUHATHI Ha
YyBCTBAaX CTYNEHU MO3HaHMWS. MBIIIJIEHHE YelIOoBEKa MMEET OOLIECTBEHHYIO HCTUHHYIO NPUPOLY,
HEpa3pbIBHO CBA3AaHHYK) C MPAKTUYECKOM NEATEIBHOCTBIO CO3HAHMSA. DOpPMBI U 3aKOHBI H3y4arOTCs
JOTMKOM, MEXaHU3Mbl NPOTEKAHUS IICUXOJNOruel W Heilpodusnonoruedt. Tak ke aHaIU3UpyeTcs
KHOEpHETUKON B CBS3M C 3aJayaMM TEXHMUYECKOTO MOJEIHMPOBAHMSI HEKOTOPBIX MBICIUTENIbHBIX
ornepanusaX B OTPAKEHUM Ha MPAKTUYECKUX pEAU3alUsiX CTPOCHHMsS, ONMCAHUS, BBIPAXKEHUS K
BBIJICJIEHUIO Yero J1M00 K BO3BEJICHUIO 0OBEKTHUBHO, JINOO HaTypallbHO.

B npumep dero ¢ Touku 3peHHUs OHO-TICUXO(PHU3UOIOTUU, MOXKET OBITh MOSICHEHHEM TOrO, KaK B
JTAHHOM MPEANOYTUTEIHHOM MIPUMEPE C MOMOILBI0 MBICIUTEIBHBIX MPOIECCOB 00pa3ylOTCs BEIECTBA
pa3IuyYHOro poja, Buaa u Gopmbl. Camo JEHCTBUE HSHEPTrUU CHUHTE3UPYETCsS B o0yacTaX rumnodusa,
KOTOpBI TECHO CBSI3aH C TMIIOTAJIAMYCOM, B KOTOPOM pPacCIIOJIOKEHBI LIEHTPbl BEr€TaTUBHONM HEPBHOMU
CUCTEMBI IIOJI TalaMyCOM, OTAeNia MPOMEXyTo4Horo mosra. Koropeie o0pa3yioT opOMUTY IBUKEHMUS,
pacrpeieéHHYIO 110 OpraHu3My, B KOHIICHTPAIIMIO CBOICTB ABM)KEHUE SHEPruu, Ha mpumepe ¢ur.11.
Knerku rumoransamyca BbIpabaThIBalOT 0COOBIE BEIIECTBA PHJIM3UHI-(AKTOPBI, CTUMYIHPYIOIIUE WIH
YTHETAIOIINE CEKPELUI0 FOpMOHOB runopusa. Uto TakuM o0pa3oM MO3BOJISET THMOPHU3Y OKa3bIBAThH
IpUeMJIEMOE BIIMSHHUE HAa POCT, pa3BUTHE, OOMEHHBIE MPOILIECCHI, PEryIUPYET AEATEIbHOCTh IPYTHX
JKeJNE€3 BHYTPEHHEH CEKpelUH, KaKk M y Turnoragamyca. ['ne B CBOIO odepelp, I'MIOTAIaMyC TaK XKe
peryaupyer oOMEH BEUIECTB, CEPJIEYHO - COCYIAUCTOW, MUIICBAPUTEIILHON, BBIICTUTEILHON CUCTEMBI,
MEXaHU3MBbI CHa, 00JPCTBOBAaHMS, YMOIMH. OCYIIECTBISET CBSI3b C HEPBHOM M YHJOKPUHHOW CHCTEMOMH,



IIOCPEJICTBOM YEero o0pa3yroTcs, CO3HAHHUE, HHTEJUIEKT, MaMsITh, MBIIIEHHE MO3Ta, YTO U JaET, TAKUM
00pa3oM, BOCTIpUSTUE, OTTOP’KEHUE M BBIACICHUE B CaMOW HHEPrUU - NEHCTBHUM, KOTOpbIE M CIyXaT
OCHOBOMH 11€JIETI0Naraoero IBUKEHN U ICHCTBUAMH B pealn3alui 00beKTa, IPOAYKTa WU IpeaAMeTa.
IIpu norpyxkeHusx opraHm3mMa B OeccO3HATEIbHOE COCTOSHUE, KOTOpPOE KOHTPOJIUPYETCs
[OJICO3HATENbHBIMU JEMCTBUSIMU B TEUEHUH JEHCTBUN (pa30BOM yCTOMYMBOCTU MO3TOBOM aKTHUBHOCTH.
[Tyrém co3HaTeIbHO CKOHLIEHTPUPOBAHHOI O BHUMAHHUS, YCTAHOBKH IIPOrPaMMBl, Ha 00BEKTE peanu3aluu
Ha aHaiu3ze. [Ipu koTopom obpazyercs Tersio, U3HaYaIbHO B 00JaCTH )KUBOTA PacIpOCTPaHSIOLIEHCS 1O
BCEMY TeNy IepexoJs B, 00JacTb cepima, W ronoBbl. CO37JaB HEPrUIO, KOTOpas TakuM oOpa3oM
NO3BOJISIET  YBEIUYMUTHh  MBICIUTENBHBIE IIPOLECCH, BCETO JIMIIb CKOHLIEHTPUPOBABUIMCh U
paccnaOuBIINCh, B oOpase, BuAa morpebHocTu. TpedyembIX KauecTB, CBOMCTB, NMPUHAAICKHOCTEH,
JeXKalMX B 3aBHCHUMOCTH BOOOpPaXEHHUS TPU YCIOBHM HMX KadeCcTBAa CTPYKTYphL, MOTPEOHOCTH,
COCTaBJISIOUINX TPeOyeMbIX 3JIEMEHTOB HEOTHEMJIEMBIX MJISl OCYIIECTBIEHUS (TIOrpyKas COCTOSHUE
CO3HAHMUS MO3ra B OLIYLIEHUM IYCTOTHI, Tepss UyBCTBA W OLIYUICHHS) KOHUEHTPUPYSICh HA LIEJH.
[IposiBnenne neMCTBUII TakMX YyBCTB U OIIYILEHHE OOpa30BaHUs, 3JIEMEHTOB MPOAYKTAa SHEPIHUH,
MIPOUCXOANUT B CXOXKEM NPHUHATOM MOHMMAHUM TAaKUX CXOJCTBAX COOTHOIIEHMH KaK MOJYYEHHBIX OT
oprazMa. B BelJienieHe CriepMbl U JKUAKOCTEH CIIU3U CEKpeTa, MO0 MPOSBICHUS B BBIAEICHUH 110TA HA
JaJIOHSAX TPH CTPECCOBBIX cUTyauusx. [IpocThIX BeliecTB, B BBIAEICHHUE BEIIECTB, WH(OPMALUU IS
peajin3aluy CMbICIa COMOCTABUMOCTU U3 NMPOEKIIMHU BOOOPaXEHUS B IUIOTh /10 BO3BEIEHUS K 00bEKTaM
a100 NpoLyKTaM NOTpeOIeHus, IBIXKEHUS U dKcIuTyaTaiiui. Crocol ¥ MeXaHu3M peaau3aliy sSBJseTcs,
TEM 4YTO, (PU3MYECKH COCTaBHOE HECTaOWIbHOE BO37eHCTBUE, OOpasyiollee B KauecTBE BEIIECTBA
BO30YXJACHUS TPOMEXKYTOUYHOIO JaHHBIX MPOJYKTa (X), CHOCOOCTBYET PEaKIMH B PE3yIbTaTe CIUSIHUSI
YaCTUL] COCTABJISIOIINX 3JIEMEHTOB CaMOI'o MPOIYKTa C LIEIbI0 TPeOyeMOro OCyIleCTBIECHUS, IpeBpalas
(X), B peakuuro pabotsl (4) ¢asoBoro momeHTta (@) myrém BozzaeictBus namieHus (P) B cuny (F)
HarHeTaHWe CKOPOCTH JIBM)KCHHSI OJHEprud, mnpeBpamias B wuHepuuio (l) mociiemoBarensHOCTH
¢usnyeckoro nmpouecca JBWKeHus HHeprun (E) B oOpa3oBaHue, MNyTEM MPOCTHIX BEIIECTB
(uadopmaru), B TpeOyeMblil pe3ynpTaT Mpejaena C HalpaBI€HUEM JBWXEHHMS DJHEPrUU B OKca
BBIIETIEHNH eé cBOHcTB oT 760 mm 1o crenenu muotHoctn 1018, onpenensromeiics npubmm3uTENLHEIM

MUHUMAJIbHBIM 3HaU€HUEM, B OECKOHEYHOCTH - 00, 00pa3ys PHEPrui0 B MPOIYKT UIU 00BEKT (X) K
. 1800
peansHOMY BHIy (opMbl, Bo o6séMe (V), ¢ obmum BepaxkenueM: - A@IFEXV1®™"  Yro, takum

00pa3zoM, IPOAYKT WIH OOBEKT XapaKTePU3yeTCsl CPABHUTEIHHO OOJIBIION MPOIOKUATEIEHOCTBIO )KU3HU
¥ HE3aBUCHUMOCTBIO CIToco0a pacmaja OT MeXaHu3Ma 00pa30oBaHUs M BO3JICHCTBUSI.

Jlygmmne oOpa3oBaHMs B YCIIOBUSAX 3€MHOTO MPUTSHKCHHUS (POPMHUPYIOTCS B U3MEHEHHBIX COCTOSHUSIX
MOJICO3HATENBHBIX JCUCTBUN HA CO3HATEIHbHOM YypOBHE Oecco3HaTenbHOro mpoiecca. [locpenctBom
JIBIXATeTbHBIX TEXHUK, HAPKOTUYECKUX U TICUXOTPOITHBIX CPEACTB, B COCTOSIHHSIX dU(OpUU U MOKOS B
YIBOCHHOW CTEMEHU CBOOOIBI.

Toro uTo Kacaercsi yCIOBHI peau3alii B HEBECOMOCTH MOCPEICTBOM BBICOKOI'O BaKyyma B KOCMOCE,
ocraércs BorrpocoM. C M3BECTHBIM O TOM, YTO CKOPOCTh JIIOOBIX HE3aBUCUMBIX JEUCTBUI, MOXKET OBITh
yBenmdena 10 ¢ = 300 000 km/c, 1o cpeAcTBOM CBOOOIBI BOJTH JICKTPOMArHUTHOTO UMITYJIbCA, U YCIIOBUN
TOr'0, YTO YEJIOBEK 00JIaAET MOBLIIIEHHONH KHHECTETHYECKON OCA3aEMOCTBIO.

Haunyuymmu crioco6aMu, KOTOPBIMH MOTYT, SIBUTCS NPUMEHEHHUEM KaKoro-mubo oOpa3zoBaHHA
JYYIIAX CTPYKTYP, B U3MEHEHHOM COCTOSHHUH ITOKOSI, MOTYT TOJIBKO B YCIIOBHSX yJIBOCHHOW CTEIICHU
cB00OABI. [IpennodTuTeIbHBIM MPUMEPOM MOTYT SIBUTCS TOJIBKO JIbIXaTelbHBbIC TeXHUKH. KoTOpbie B
HAWIY4IIeM Ciiydae 00eCHeurBarOT MOCTYIUIEHHE B OPTaHM3M KHUCIIOPOJa, C YAAJICHHEM YTIIEKHCIOTO
ra3a pa3BUBas JICTOYHBIE OPTaHbI B TOCTYIUICHWH BO3JyXa WHTEPBAJIaX CEKYHJ MEXKIY BJIOXOM H
BbIZIoXOM 4-16-8, 8-32-16, Ha Bmox okoino 100 pa3 CKOHIEHTPHUPOBABIIMCH, JUOO IO TEXHUKE
xonoTporHoro apixanus Cmanucnasa I poga. I1ocpencTBOM 4ero COCTOSHUE Tela HAXOAUTCS B COBCEM
JIPYroil pealbHOCTH, MECTa HAaxXOXKICHHs, C YYBCTBOM OJIATONMPHUSATHOIO COCTOSHUS aOCTpaKIIWH,
aTMoc(hepsl HaCTaKICHUS, C IPOSBICHUEM MTOBBIIIICHHS alllICTHTA W3-32 IMTOBBINICHUS aKTHBHOCTH pa0OThHI
Tena u Mo3ra. Criocobamu ¢ pasHBIMU HHTEpPBAIaMU Y€pPEIOBAHUS MEXIY BJOXOM U BBIJJOXOM HOCOM C
HEIOCTaTKOM TOTO, YTO OKa3bIBae€T HArpy3Ky Ha cepiie, B yckoperue putMma oT 70 mo 120 ymapos B
MUHYTY, COMBas IpaBUIbHBIN. V3-3a MpOTHBOpEUYNi U pa3HOTIACHI MEXIY pa3HBIMH T'PyMIIaMH JIF0IeH
B OTHOIICHUH XOJOTPOITHOTO ABIXaHHSI MOXHO MCIONB30BaTh JPYroi MyTh MOJOOHBIA XOIOTPOIHOMY



IBIXaHWUIO, TaK k€ d(P(EKTUBHBINA, KaK M JAHHOE NbIXaHWE, HO KPAaTKOBPEMEHEH, SBJSETCS TaK Ke
ynanenueMm CQO2, ¢ onpeneEHHBIM BO3IEUCTBUEM U U3MEHEHUEM JIaBJICHUS B OMPEICIEHHBIX YIacTKax
tena. To, 4ero kacaercss HQpPKOTHYECKUX CPEJCTB, C U3MEHEHUEM COCTOSIHUSI CO3HAHUA TO, B JAHHOM
Cllydae eCTb OTPOMHBIN PUCK U BEPOSITHOCTH TOTO YTO, B MUHUMATBHOM ClTydae Hen30€KHO MPUBLIKAHUE,
(KOTOpPOE YYHUTHIBACTCS B MHAMBHIYaTbHOM TECTE), TAK KaK JaHHBIC 00BEKTHI OrPAaHUYCHBI BPEMEHEM U
MIPOJOJKUTETHFHOCTBIO KU3HH. Tak Kak JIF0OOH TOKCHYECKUH, OTypMaHUBAIOIINA XUMHYECKHI COCTaB B
OonpllieM cllydae JACWCTBYET YTHETAIolle Ha OPTaHW3M M HEPBHYIO CHUCTEMY, C BEPOSTHOH CTENEHBIO
MPUCTPACTUS ¥ TYOUTEIBHBIM JIEUCTBHEM Pa3pyIICHUSI UMMYHUTETA U BHYTPEHHUX OPraHOB IMPU YaCTOM
ucrosb3oBaHuu. C MpeuMyIiecTBOM B 0ojiee CBOOOJHOM U JUTMTEIBHOM d(PQeKTe KOHTPOIUPYEMBIX
BpPEMEHEM, JAIOIINX PACKPHITH 00Jiee BRICOKYIO CTEMEeHb MO3HAHUS (715 KaXKI0T0 HHAUBUAYaIbHO). [{is
WCKJIIOUCHUSI PHUCKOB JCHCTBUM JaHHOTO C HAPKOTUYECKUMH CpEJICTBaMH, B JIydllleM Ciy4ae
CIOCOOCTBYET TEXHUKU MEIUTAIIUH, TBIXaHUM, COCTOSTHUS TTOKOST U S (OpHH, CHUKAIOIITHE BEPOSITHOCTh
KaKUX-JIMOO YTHETAIOUIUX BO3ICHCTBUI 32 UCKIIIOUEHUEM MHUHYCA, MOHMKAOIIIET0 MPOJOIKUTETbHOCTH
Y CLIOHTaHHOCTh JCHUCTBHI, U3MEHEHHOIO COCTOAHUS CO3HaHUsI. HO ¢ mpenmyiecTBOM B MMOCTENEHHYIO
CTAOMJIM3AIMIO0 TTIOCTOSSHHOTO COCTOSTHUS, TIPH TTPaBUWILHOM IpuMeHeHuU. C apyroil CTOPOHBI JTH000€ U3
MPEIOCTABICHHBIX MOTPYKEHUI B M3MEHEHHOE COCTOSHUE, MOXKET MOCIMOCOOCTBOBATH MPUOOPETEHHUIO
HOBBIX KadecTB. Koropele Moryr marh Oojiee BBICOKHI TMOJOKUTENBHBIA pe3yabTaT, B HE YacTOM
MPUMEHEHUHU, TPEHUPOBKAX, CITIOCOOOM pa3BUTHS U aHAIHM3a HH()OPMAIIMHN Yepe3 Kax bl HOBBIN TpeIes
uHpopMaTUBHOrO cozaepkanus. K HOBbIM 3¢ (eKTUBHBIM (PYHKIHSAM OpraHH3Ma CIIOCOOHOCTBIO K
MIOBBIIIICHHON YYBCTBUTEIILHOCTH OKPYKAIOIIECH CPEIbl, a TaK XK€ B €€ COMPOTHBICHUU U BHIPAOOTKY
MMMYHHUTETA K YTHETAIOIINM Pa3ApaKUTEIISIM.

Crnenyer Takke y4ecThb, YTO, Y€M BBIIIE 3alpalllBaeMoe KaueCcTBO OObeKTa Ju0OO IeHCTBUHM, TeM

U3BICKAaHHEH U TOHBIIIE JOKEH OBbITh ICUXMUECKUI HACTPOI HEpBHOU cucTeMbl. Haxonsieiicss B Hopme
KMHECTETUYECKOT0 BOCTIPUATHS (BBICOKOM CTENEHU, CEHCOPHON BOCITPUUMYHUBOCTH). TO €CTh, YeM BBIIIIE
BOCIIPUSTUE HACTPOS HEPBHOM CHCTEMBI, TEM BBIIIE OTHOIICHHE K KayeCTBY, COAEp)KaHUE U
MPOU3BOACTBO. Tak Kak B TOHKOM HacTpoe (0osee 4yBCTBUTEIILHOM) HEPBHOM CHCTEMBI, cucTeMa Ooee
MOJBEPIKEHA K BO3ACUCTBYIONIUM Pa3IpKUTENSIM, YTO TaKHM OOpa3oM TMOSICHSET TOHKOCTD,
U3bICKAHHOCTh, AKCKJIIO3MBHOCTH M KAaueCTBO BOCIPHUATHS M BbIIEICHHE (YHKIHUH, TpPEAMETa,
oTpaxkeHus. B jaHHOM citydae cienyeT OTHOILIEHHE IPUEMIIEMOE K HApMaIIbHOMY WUJIM UHJIUBUAYaTbHOMY
c Ooee HHU3KOHM CTEMEHBIO pa3lIpakeHUs ISl BBICOKOM CTEIMIEHM KadeCTBa, B OTIMYHE OT BBICOKOH,
KOTOpasi MIOHUkKAET Ka4yeCTBO.
CoCTOSHUSIMU  OTXOISAIIMX OT HOPMBI, IOCPEJICTBOM HAOMIOJeHHE Bpadeld Iu00 HE3aBUCUMBIX
MEIUIIMHCKUX U aKaJIeMHYECKUX CHEIHAIMCTOB. Tak Kak JIEUCTBHS KacaloIIMECs MBIIUICHUS, MOTYT
OTIepeXaTh XOJ BPEMEHH, JTUOO0 OBITh CXOXKHU C COCTOSTHUEM MBIIUICHUS aallTUPYIOMIETOCs MOAPOCTKA,
OBICTPO YCBOSIIOLIETO TOMYyYEHHYIO HMH(OpPMAIMIO, B HE3aBHCHUMOCTb HAIPaBICHUH HO JAIOIIUX
MOJIOKUTENIbHBIA PE3yNbTarT.

[Ipumepom B BocTIpUsITHE BEIIECTB JIMOO NMprUoOpeTeHrs HH(HOPMAITUU MOXKET SBIISATHCS MMOSICHEHHE
(ur.8. Koraa ToYKa X MOXKET ornepeIuTh 00aacTh Touku YSt , rae S 00béM nHpOpMaIUK MPEOTOIEHHOTO
3a Bpems { TOUKkH y, B yBeTUUHBaromeMcs 00bEmMe conoctaBuMocT. Ho ecTh GorbIiast BEpOSITHOCTH TOTO
YTO, MIPOU30MIET AucOanaHc UM MUHUMYM COOM C CHIIbHEHIIMM BO3JCHCTBHEM Ha IICUXUKY O00BEKTa, C
BO3HMKHOBEHUEM aBTOPEBEPCA WIIM OTKATA COCTOSIHUS B POTHUBOPEUUS MEXAY ONIIOHEHTaMHU.

To ecTb, ecau Macca OTPULATEIBHBIX 3JEMEHTOB CO3AaAyT JAaBJICHUE HA MOJOXKHUTEIbHBIA TO,
TIOJIOKUTEIIBHOMY B JIIOOBIX CITyYasiX MPUACTCS MPHOETHYTh K OOIIEeH Macce MOJOKUTEIBHBIX, YTOOBI
OKa3aTh JIaBJICHUE Ha MacCy OTPULIATENbHBIX TAKUM 00pa3oM CTa0MIN3UPOBaTh OaaHc.

Wnn, x mpumepy, IpeanoniokuM, 4To, TOHITHE U HAKOIUICHHOE 3HAHUE KaKOW-TH0O0 KOHIICTIIIUYA OHOTO
00BEKTa MOT'YT IPOTUBOPEUUTH KOHIICTIIIMH JIPYTOro B OJHON M TOH k€ 00J1aCTH HAPABJICHUS U3yUCHUSI.
['me B HMCKIIOYUTENBHOCTH TOTO YTO BO3MOXKHOCTH CaMOOLEHKHM OJHOr0 OOBEKTa, MPEmsTCTBYET
CaMOOIICHKH JIPYroro 00beKTa 100 HECKOIBKUX, U3-3a MPUOPUTETHOCTH, XUTPOCTH JTMO0 HETIOHUMAHUS
C MENBI0 YMBICHA U T.JA. M3 3TOro ciemyeT To, 4To MpH BCE yBeNMMUYUBaIOMmEMcs 00béMe nHpopManuu,
CJIelyeT HCIIOIb30BATh HECKOIBKO MCTOYHUKOB CBOJSIIMX, CONOCTABUMOCTh B IOCIEI0BAaTEIbHOCTH
OLIGHKM U Tmepenadyy uHpopmamuu K Oonee MOIIHBIM HakonuTeneM. JIMOGO apXWBOM CBOZASIIUM
COIOCTAaBUMOCTh ~ JIOTHYECKHX IPOIECCOB, 00pa3ys JEHCTBUTEILHOE pAaCHpeleliCHHEe TOYHOTO
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MHTEJUIEKTYaIbHOTO OajlaHca MEXAY OIMOHEHTaMH, CBOISIIUMH COINOCTaBUMOCTb, K JCHCTBHUSM.
Paznensist mx Ha Te€ Macchl, B KOTOPBIX 00€ Macchl, OYAyT TOTOBBI K COIOCTABUMOCTH B COTPOTUBIICHUS
IIEJIOCTHOCTH, 00pa3ys padouwnii 6amanc. B BeIX01 sHEpTHHM 00pa3oBaHUs Yero JIH0o.
OO0pa3ys peecTp, Irae Kaxaoe oOpa3oBaHHE MOJBHKHBIX HCTOUYHUKOB HH(pOpPMAlUH, B CBS3b C
NPUHUMAIOIIUM U OOMEHHBAIOIIUMCS IPUEMHHUKOM, TTO3BOJIUT (PUKCUPOBATH BCE TOUYKH. Takum oOpazom,
YTO B JAHHOM CJIy4ae MOBBICUTCS POCT U AMHAMHUKA MIPOM3BOJUTEILHOCTH B CTAOMIIBHOCTD PE3yJIbTATA.
B ornanume OTHENBHOCTH €AMHUYHOTO CONPOTHUBIISIOMIEIOCS 3JEMEHTa B SKBHBAJICHT MOBBILIAIOIIETO
PHUCK pacmaja Ha MHOXKECTBO WJIM JIMKBUJALMIO (YTPaTy), BEAYIIYIO K KaTaKIH3MYy, B JaHHOM CIIydae
HaWJIy4IlIUM BapuaHTOM B IOCJI€JIOBATEILHOCTH K CBEIEHHUIO, OAHOrO B BUAe ¢ur.3, 6 umm 9, us yero
ClleflyeT MOsICHEHUe TOoro uro: - Jlroboe n3MeHeHue CBOICTBAa (PU3MUECKUX MPOLECCOB HAXOJUTCS B
3aBHCUMOCTH JIaBJICHHA OOBbEMA YACTHIl BO3JCHCTBYIOIIErO BEIIECTBA CIOCOOHOTO K HM3MEHEHUIO
CBOMCTB ()M3MYECKOrO Tpolecca B TIPOCTPAHCTBE, B HE 3aBUCUMOCTh BpeMeHH. Tak Kak
IPOCTPAHCTBEHHO-BPEMEHHAsA 3aBHUCUMOCTb CBOMCTB (DPU3MUYECKMX MPOLIECCOB H3MEHSETCA 0]
BO3/ICHCTBHEM JaBJeHHUS 00bEMa YaCTHIl BEIIECTBA(3JIEMEHTOB) HE 3aBUCHMBIX OT CONPOTUBIICHHUS U
CKOPOCTH BOCIIPHSITHS HO CIIOCOOHBIX H3MEHSTh IPOIECCHI CBOMCTB (PM3MUECKOro MPOCTpaHCcTBa. Tak Kak
ar000e Teno, Haxopsdlleecs B 3aBUCUMOCTH JaBlIeHUs 00bEMa 4YacTHIl BO3/ACHCTBYIOLIETO BEILECTBA
CMOCOOHO K HM3MEHEHHIO CBOWCTB (PM3MUECKOro Ipolecca B MPOCTPAHCTBE, C POCTOM IOCTOSHHOU
CKOpPOCTH M 00BbEMa B HE3aBUCHUMOCTH BPEMEHHU IPH YCIOBHH ITOJHOW SHEPTHH MUHUMYM JIBYX TeI C
IPUPOAHBIM HMHTEIIEKTOM. TeJlOM OIHOIO M3 KOTODPBIX, MOXET SBIATHCS MMUHHUMYM - Y€IOBEYECcKas
uHOpMaIus, JaHHbIE KPHUIITO BEIIECTB B TMpeoOpazoBaHuME MO0 HM3MEHEHHE ¢ TpaHchopMmarmen
IPOCTPAHCTBA.

JlaHHBIM NpeNNOYTUTENBHBIM NPUMEP, TaKUM 00pa3oM, SIBJIAETCS J0Ka3aTebCTBOM IOSCHEHHM
IOJTHOM HHEPruH, B CXOACTBE C TEOPUM OTHOCUTEIBHOCTH Anvbepma Dinwmetina, B KOTOPOU
JBUIKYIIEecs Telo, onpeenseTcs u3 coorHomenus E = me?, u rae nokosimeecs teno Eo = moc?.

C To4KM 3peHUs BBIPAKECHHUS ICUXOPU3NIECKUX BOSMOKHOCTEH, TaHHOE OSICHEHHE TPOHCXO/ISIIEr0
MOKHO TIOSICHUTh TaK K€, C MOMOIIbio (GopMyl (HU3MUECKOrOo NOSCHEHHS B 00pa3oBaHUA
IIOCJIEJOBATEIIBHOCTH IPOUCXOAAIIMX JCUCTBUI MBIIUICHUS, M3 OHO(PU3MUECKOrOo COCTOSHUS B
oOpa3zoBaHue MpoaykTa JHOO caM crocod peanus3aliy. 3aBUCUMOCTh MBIIUIEHUS SMOLKMOHAIBHOIO
HanpspKeHUs. B OOJbIIed M HEOThEMJIEMOM YacTH CBs3aHa B JIaBJIEHUU BHEIIHUX BO3AEHCTBYIOLIMX
(akTOpPOB OKPY’KAIOUIMX TEIO B MOBCEJIHEBHOM JBM)KEHHH, B JJaHHOM Cllyyae JaBjieHHEe 00O3HauyaeTcs
kaKk — P (p) dusndeckoil BeTMUUHBI, YHCICHHO paBHOM cuitbl - F, neficTByromIel Ha eMHUILY IJI0Iaan

MOBEPXHOCTH - S 00BEKTa M MEPIEeHAMKYISIPHO 3TUX IMOBEpXHOCTeH. B naHHOW TOYKe, AaBiieHHE

o o dFn
OIpesieNsieTcs] KaK KOHKPETHOE OTHOIIEHHWE HOpPMallbHOM cocTtaBistomed cuinsl Fn, P = ol

ABISAOUIeNcs  (DU3MYECKOM  BENMYMHOW  XapaKTepu3ylolled  WHTEHCHBHOCTH  HOPMAaJIbHBIX
NEPICHIUKYISAPHBIX K MOBEPXHOCTH CHJI F C KOTOPBIMH OJHO TENIO JICHCTBYEeT HAa TMOBEPXHOCTH S
JPYToro.

Hampumep, pyHmaMeHT 31aHUS HA TPYHT, BEUIECTBA, KUAKOCTh WU ra3000pa3HbIe BEIECTBA HA CTEHKH
COCY/IOB WJIM TIOBEPXHOCTH Tell. Ecim CWibl pacmpesenieHbl BAOIh IMOBEPXHOCTH PAaBHOMEPHO, TO
naBiieHre BeIpaxkaercs - P = F/S, Ila = H/M? wiu B kre/cm? KOTOphle 00pasytoT cuny F. I'me B

MOCJIeI0BAaTEIbHOCTH JaBJIeHUs CHiibl F, siBisieTcs mpuyuHONW 00pa3oBaHUsl Pa3BUTHUSI YCKOPEHUS (W)
MPOCTHIX JIAHHBIX BEIIECTBA UITH AJIEMEHTAPHBIX YaCTHUII, 00Pa3yIOIIUX JEHCTBUS CKOPOCTHU MOCTOSHHOTO
JIBM)KEHUS, HEYPABHOBEIICHHOTO BO3ICHCTBHsI ccTeMbl cil Macchl M(m). O0Opa3yronmx HaKOMJICHHOES
BbIJIEJICHHE KaK JBIDKYILYIO SHEPruio OMopu3nyYecKoil BO3MOXKHOCTU mocpeAcTBOM uHepuuu | B
CBOIMCTBAX TeJa COXPaHATh PAaBHOMEPHOCTH JIBIKEHUsT — WiM nokosi 0 ucnons3ys sHepruto E ¢ 3amaca
BermtecTBa (nHpopmanuu) X maccbl M(m). Tak 4To, Teno u3MeHsIeT CBOE HANpaBJICHUE KaK YrOIHO C

NCKIIIOUUTCIBbHOCTBIO Tpe6yeMor0 6aﬂcha JJIA Tpe6yeM0ﬁ CKOpOCTHU V BO BpPEMCHHU t or Hauyanma
JOBUXKCHUAA. N3 storo CJIeayer TO, 4TO YEM 6OHBIHe CHJIa OaBJICHHC MAacCChl, TEM 60.]1]31].[@ HHEpLUA
ABYIXXCHUS POCTAa C MCHBIIUM U IOCTCIICHHBIM CIIaIOM CHJIbI ABUXKCHU A, BBIpa)KaIOH.[eﬁCﬂ 10 (bOpMy.He:
dmv
=F
dt
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[TocTosiHHAs CKOPOCTH MPUOIIHKEHUS K (pa30BBIM MOMEHTAaM BBIACICHHUS, 3aBUCHT OT MAacCChl MPOCTHIX
BEIIECTB OT MOJy4YeHHOW MH(OpMALUK OKPYXAIOIINX TEJNO, B POCT CUJIbI MHEPIIMM CAMUX Macc, Tena,
OTPEETSIONMX Hauaao (a3oBbIX CKOPOCTEH V¢, C KOTOPOU MepeMelIaloTcsl B IPOCTPaHCTBE (a3bl @
TUIOCKOW MOHOXPOMATHYECKUX BOJH Y = ASiNg.

t x
A — amnutyna, @ = Zn(; — I) (a30BbIX BOJH (A- [UIMHHA BOJIH, X — PACCTOSHUSIMM OT MCTOUYHUKOB

BoyH, T — mepuoj kojebaHuu, t - Bpems).
Ecnu da3el @ = cons, a umeHHO GHOpMyITbI 2 _2n (1 - lﬂ) =0, 0 X =y, = A/T
: PMYIIL 3¢ T Adt a0 '

U B nansHeiimeM, nepeseneHa MO0 NPUIOKEHA B YABOSHHYIO CTeNeHb cB060aE €2 u3 mokost 0 mMace
M(m) B yckopeHuii @ To, ecth Asing + c>@m0 pacupenenéHHEIX HA TpeaeT TH00 6eCKOHEYHOCTh
nporpeccuu d = 1 K 006EMy pocta, obpazoBanus d = 1 + V| monyuus, Takum 00pa3oM, YCKOPCHHE U
OanmaHC DSJIEMEHTOB Tejla JaHHBIX BEIIECTB C MHUHHUMYMaM BBbIJeNeHUS WH(OpMAIMd WM YacTHUIL
(BemrectBa). [locie dero, 3J1eMEHTHI JTFOOBIX BEIISCTB HAYMHAIOT JBUTATHCS B HAIIPABIICHUU 33JJaHHBIX
KOOpJIMHAT JINOO OCYIIECTBIIATH IMOMCK OMOPBI B CTAOMIIBHOCTh peanu3anui. [I0CTOSHHO OTKIIapIBast
BapHaHT TOYKUM KOOPJAMHAT BEKTOPHOI'O MPOCTPAHCTBA, B MOMEHT W3MEHEHUU MABIICHUS WIH CKayKa,
CO3/1aB TIPH ATOM TIOCTOSTHHBIN BXOJI ¥ BBIXOJI B IIETTh 3aMKHYTOT0 00pa3oBaHusi, 00bEMa (TBEPAOTO Tela).
CTpyKTypy CHCTEMBI COOCTBEHHOTO Pa3BHUBAIOIIETOCS MPOCTPAHCTBA WM O00BEMA MO COOCTBEHHBIM
3aKOHaM, ompefensis paboune MOMEHTHI a3 - A, BBIPAKAIOIIUXCS B CHIIAX 00pa3oBaHUE HYHEPTUU
MPOCTBIX BEIIECTB K CIOXHBIM 0OoJiee CTaOMIBHBIM M MOIIHBIM. TakuMm 00pa3oM, pacKpbIBaeTCs
OYEBHIHOCTH TOTO, KaK W IMOYEMY MOMEHTHI HHEPTHOCTH BBIICJICHUSI CBOWCTB U CIIOCOOHOCTH PaBHBI
CyMMaMm IpOoH3BeICHUI Macc 00pa3yoX MOMEHT CHJTBI KOJTMYECTBA KPaTHBIX eMHUI] E - 3HEpruu sKca
JIBUKEHUS ¢ MUHMMaJIbHBIM urciiom ot 1018 no GeckoneunocTu - .

W3 sroro cimemyer TO YTO, €CIM OXapaKTEPU30BATh KA4YECTBO IPOHM3BOJAUTEIBHOCTH W MOITHOCTb
MPOU3BOAUTEILHOCTH  YENOBEKa, KOTOPHI oOmamaer (Qu3M4eckod CHION M HaWBBICIIUMU
BO3MOXKHOCTSIMHM CITOCOOHOCTEH WHTEIIEKTa, TO TaKUM OOpPa3oM MOXHO TOSCHHTH M TO 4TO. Eciu
UCXOJHUTh U3 TOT'O YTO, K IPUMEPY B3SITh MOIITHOCTH JIONIAIMHOMN CHIIBI, KOTOPAst ONPEEIIIeTCS U3 pacuéra
In.c. =75 kec - m/c = 745,6998715822702 BT, TO HCXOMs U3 IPOM3BOAUTENBLHOCTD IPy00i prusnueckux
CHWJIBI 3JJ0POBOTO YEJIOBEKA KOTOPAas paBHA JIUIITh KCILTyaTallid, TIPUMEHUTH CICIYIOIIUM 00pa3oM.
Ecmu, momycTtuMm, 9TO TPOW3BOIUTEILHOCTH, ONPENCIIIEMYI0 B BaTTax IpeoOpa3oBaTh, a WMEHHO
745,6998715822702 Bt = Ila.c., To Oyner crpaBeIMBBIM, pa3AeiuTh MPUOIM3UTEILHO HA JECATH
enuHUIl. Tak KaK 4uciIo JAECATh SBISETCS MENOi NPOoObI0 MECATHYHON CTENEHU, B PE3yabTaTe Yero MBI
y3HaeM KomndecTBo 745,6998715822702 / 10 = 74,56998715822702BT1 Ha 1- ro 4emoBeka C TOYKH
3peHwust rpy0oii (PU3MYECKUX CHIIBI, KOTOpasi PaBHA JIMIIb SKCILTyaTalluy U SBJISIETCS BCET/Ia, BCETO JIUIIIb
nepeMeHHoi. Ho, B HCKIIOYUTENBHOCTH TOTO YTO, YEIIOBEK SBISIETCS CYIIECTBOM pPa3yMHBIM C
HAWBBICIIUMHU CIIOCOOHOCTSIMA HWHTEIUIEKTa B MBIIUICHAH, W TO 4YTO CIIOCOOCH 3aMECHHTH OJHY
¢usndeckyro cuiny npyroi. VMcxoms u3 3toro, Oyner crpaBeIUIMBBI MOHITHE €r0 HABHCIICH CTEIICHU
MBIIUICHUSI B COYETAaHWU (PU3MYECKON CHIIBI B TMPUCYTCTBUU PYK, KUCTEH, (IAHTOB MANbIEB U
3aMEHSIOIINX UM, BRICOKOTOYHBIX HHTEIUICKTYAIbHBIX POOOTH3HPOBAHHBIE MTPOTE30B, MPUCITIOCOOICHUH
OMOHMYECKOT0 MOTHOPYHKIITMOHAIBHOTO 00pas3Iia.

To B JaHHOM CJTydae, MBIILICHHE U (DYHKIHH YeoBeKa, 6yayT, B dkca-BosMoxkHocTH 1018 moscuas nx
IICCTYIO CTEIICHb TBICSYH OIPEJICICHHSI, BBICIIETO 3HAYCHHUS B OOMIEM NOHSTHH, C Pa3BUTHEM J10
OECKOHEYHOCTH - 00, U UCKIIIOUUTEIHHOCTHIO BHIMHUPAHUS UYEIIOBEUECTBA. 3aMEHOW BBICIIETO pazyma,
1100 TeM, YTO CMOXKET (PYHKIIMOHUPOBATH TaK )K€ KaK YeJIOBEK C MUHHUMAJIbHBIM YIIEPOOM.

N3 »Toro cmemyer TO, YTO BO3BEAS YHCIO CpeAHEW (U3MYECKOW CHJIBI, TIOJTYyYE€HHOE paHee
74,56998715822702BT yMHOXXMB HE BO3BOJAS Ha WM B, 18 — BoceMHaaIaTyr CTENeHb (YHKIUN
WHTEJUIEKTa, MBIIUICHHUS] U MaMATH KOTOPbIE MOTYT OBITh OECKOHEYHBIMH. [10TyduM MOIIHOCTH CHIIBI
4eJIoBeuecKoil crocoOHocTel paBHbIX Ic.u.c. = 1342,259768848086 Bo3BenéHHbIX B BaThl (BT/Dt) 1ub0
1,8 s1.¢./Dt - nomaanHbIX CHJI TPOU3BOAUTEILHOCTH MCXOIAIIEH YHEPTUH pabOThI, B TPOCTPAHCTBEHHO-
BPEMEHHOI 3aBUCHUMOCTH, B JeHb. O003HAYaomelics MUHUMAIbHBIM UYHCIOM B BBIPQXCHHH OOIICH
MPOU3BOAUTEIHLHOCTH, HAPMAIBLHOTO, TTOJTHOIICHHOT 0, 3JTOPOBOT'0 YEIIOBEKA.

Yro KacaeTcsi BO3MOXKHOCTEH YeI0BEKa, TO JIJISl TOTO CIIeyeT MPOU3BOIUTH OMPEACIEHHOTO POJIA TECTHI,
Hanpumep: |Q-Tect ykaspIBalOmUi ¥ ONpPENENSIONINA, YpPOBEHb WHTEIEKTa U CIIOCOOHOCTHU
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KOMOMHATOPUKHU HeHpoalropuTMoB. [Ipon3Bectu TecT Ha (U3NYECKYI0 U MOPAJIbHYIO BBIHOCIUBOCTE. T0
€CTh, K TIPUMEPY, €CITU HU3MEPUTh MOPAIBbHYIO BBIHOCIMBOCTH, IPU KOTOPOH pasiparkaromuii (HakTop
pasapa)xeHus JIErko Bo30yAuM, TO TaKUX JIIOJICH clieyeT OTHOCUTh B IpyNmy «3HaueHue onuskoe Kk 10 —
KUHECTETHKOB, CIIOCOOHBIX MOJAETUPOBATh MBICIUTEIbHBIE MPOIECChl HCKIIOUUTENBHO, TOHKO U
u3bIckaHHO». Ompenenss Bo3MOXHOCTH 1o TecTy -10... 0... +10 TO ecTb, cpaBHUBas COOTHOLICHHE
o0IIero Tecra MOpPAJbHOTO pa3IpakeHUs € (PU3NYECKOW BBIHOCIMBOCTBIO, @ HUMEHHO «3IHEepruei
noaswkHocTH 0...+10», u «MopanbHoro paszapaxkenus -10...0», rae 3HadeHue Onuskoe k Hyno 0
XapaKTepPU3yeT: «OTCYTCTBHE - BOCIHPUUMYUBOCTH WM (U3HUeCKOoW akTUBHOCTH». OTHOCS
YeJIOBEYECKYIO JIMYHOCTD U €T0 MI0Ka3aTeNu K OJHOMY U3 OCHOBHBIX 4-X TeMIIepaMeHTOB 00YCIIOBICHHOMN
CIIOCOOHOCTBIO BBHICIIEH HEPBHOW JEATENbHOCTH — CAHTBUHUK, XOJEPUK, MEIaHXONUK, (prerMaruk.
Hanpumep: Canzéunuk — XapakTepH3yIOUIHcS OBICTPONH MOABMKHOCTBIO M JKMBOCTBIO, OBICTpOH
BO30YJIMMOCTBIO H JIETKOW CMEHSEMOCTBIO IMOIIUN, UMEET caMoe Bbicokoe 3HadeHue ot 8 wim 10 u3 10.
@Dnezmamuk — XapaKTEPU3YIOUIUICS CTAOMIBHOCTHIO, MEIIUTEIBHOCTIO, CIIOKOMHBIM IOBEACHUEM,
CJTa0BIM TIPOSIBIICHUEM YYBCTB BO BHE, UMEET 3HAUYCHHE OJIM3KOE K BhICIIeMY, oT 5,5 o 7,5 u3 10.
Menanxonuk — 4YENOBEK CKIOHHBIA K JIEPECCHH, HACTPOCHUSIM TPYCTH, IIOABICHHOCTH.
XapaxkTepu3yIOUINiicsl TOBBIIIEHHONW BIEYATIUTEIBHOCTBIO, M OTHOCHUTEIHHO HE3HAUYUTEIbHBIM
BHEIITHUM BBIPRKEHHUEM YYBCTB, IMEET 3HAUEHUE BBIIIE CpeAHero oT 3 10 5 u3 10.
Xonepuk — XapaKTEpHU3YIONIUHCSA OBICTPOTONM NIEHWCTBHM, CHJIBHBIMH, OBICTPO BO3HUKAIOIIMMH
YyBCTBAMH, IPKO OTPAKAIOIIUMUCS B PEUH, )KECTaX U MUMHUKE UMEET 3HaueHue Hike cpeanero ot 0 1o
2,5 u3 10. YUro moxkeT ObITh MpuOaBICHO, K 001Iei cymme 1Q — TecTa, Kak 4yacTh OTJAEIBHON CyMMBI.
CrnemyeT ydecTsb ¥ TO 4TO JIFOOYIO U3 olleHOK |Q — TecTa, Ha COOTBETCTBHE MOYKET BHICTABUTH, IPOBOIUTH
U OLIEHUBATh TOJBKO U UcKiIroynTesibHo — 100% dnermaruk ToyHoe 3HayeHne coorsercTBus 6,5 n3 10 ¢
yrctoit 1Q-otienkoit Tecta He MeHee 68 6annoB. A Ha BeisiBieHue A@IFEXV temniepamenTa, CEHCOPHOM
BOCIIPUUMYHBOCTH WU (DU3UYECKON aKTUBHOCTH, TOJNBKO M HCKIounTeabHO — 100% CaHrBUHUK Y
KOTOPOT0 MHHUMAaIbHOE 3HaueHue s coorBeTcTBUs 9 3 10 ¢ unctoit 1Q-omenkoit Tecta He meHee 80
0auioB, TpPHU TOM YTO JIOOOH TECT TPOM3BOAMTCS CIEIUATU3UPOBAHHBIM YUPEXKIACHHUEM, B
COOTBETCTBYIOIIUX YCIOBUSAX U JIJIS KQXKJIOTO TECTa, MHIAUBHUIYATBHO.
U3 storo crnenyer ydectb TO YTO, B IMPOLECCE XKU3HU KaXKIblil YEJIOBEK, MOXET MpeoOpa3OBbIBATh,
BO3BOJIUTH, OOMEHHMBATh WJIH MEPEnpoaBaTh pa3BUBas COOCTBEHHBIC, CIIOCOOHOCTH U BO3MOXKHOCTD 0
O6eckoneyHocTr. Kak yrogHo momydasi BBITOAY OJaromoiydyHo YCTpawBasi >KU3Hb, a HEOOJbIIAs
He3aBHCHUMas NOJJEPKKa CO CTOPOHBI TOCYAapCTBa, MO3BOJIUT JIUIIb 1aTh YBEPEHHOCTh B 3aBTPALIHEM
TTHE.
JIumib TONBKO IO TOMY YTO, BCE TO YTO HAC OKPYKAET U TO, C YeM IMPUXOJUTCS CTATKHBATHCS 00JIa1aeT
MHTEJIJIEKTOM B (pOpME YeI0BEYECKOro MO3HAHMs, U3y4eHHs U MpeoOpa3oBaHusl Tak Kak, 0e3 dHEpruu
Asin(p+czmm0 .
YeJI0BEYEeCKOro nHTemekra E = ~d—isye  BC€ craHoBHTCSH 00ECIICHCHHBIM, HE TPeOyeMbIM U MaJio
3HAYUMBIM. Tak Kak WHTEJUICKT SIBIIIETCS — IOHUMAHUEM, PACCYIKOM, CIIOCOOHOCTHIO MBITILICHUS,
palMoOHaIbHOIO MO3HAHUS, TOXKIECTBEHHOIO €My MO CMbICTy. MBICTH, yMa WM pa3yMma, OJHOTO W3
LEHTPaIbHBIX MOHSATUH, YUEHUN KaK MUPO-YCTPAUBAIOLIUM MPUHITUIIE COMMKaroIerocs ¢ gjorocom. Umm
YUCHUSIMU MeTa(hU3NIeCcKOro MO3HAHUS Apucmomesiss 0 KOCMHUECKOM yMeE, CO3EPIAIOIINM 1 MBICISIIIIAM
camoro ce0sl, ICTOYHUKOM KOHIICTIIIHH - «MBIIUICHHEM MBINUICHHUS» KaK OJHOM M3 CYOCTaHIIUN OBITHS
Pa3BUBAIOIIETOCS U UMEIOIIETOCS BO BCEM «MHTEIIIEKTY.
W3 BhIllIe M37I0’KEHHOTO /17151 ClI0c00a MOTHOM peain3aliy MPaAKTUYECKUX JACUCTBUH, [l palliOHAIBHOTO
UCIOJIb30BaHUSI B IIOBCEJHEBHOM HCIIOJIB30BaHHMM, TOTO 4YTO CIENYeT MpearnpuHsaTh. Vmes Bcro
HEOOXOAUMYI0 HH(pOPMAIINIO, YHCIA, CYMMBI, HICI0 M PAIlMOHAIBHYIO CMBICIIOBYIO KOHIENIU0. To B
JAHHOM cJy4ae HeoOXOAMMO TIOCTYHHTh CJEAYIOIIUM 00pa3oM, IpeIBapUTEIbHO COTJacoBaB Ha
MEXIYHApOIHOM YPOBHE BCE NMIPUHUMAEMBIC JICHCTBUS CBS3aHHBIC C JAHHOW peal3alieid 1o JTaHHOMY
cnocody. HMmess wucxoiHble, BBIYMCICHHBIE U  TOCIEJOBATENFHO JIOKA3aHHbIE JaHHBIE O
MIPOU3BOJUTENHFHOCTH YEIIOBEKA U €r0 YIHEPreTUUSCKUN MOTEHIIUAN, PABHBIN
Icu.c. = 1342,259768848086BT cun denoBeueckoir crnocobHocTH - c.u.c. win 1HSEN/h. Takum
o0pa3om, OyJeT cripaBeATUBbIM UMEIOIINNCS TOTEHIIMAN PaclleHUBaTh, MPUPABHATD WM OLIEHUTH, KaK
000l  ApYrod HCTOYHMK OHHEPTUHM WM pPecypc ydyéra COCTABISIOUIMA 3KOHOMHUYECKYI0 U
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MaKpO3KOHOMUYECKYIO CTAaOMJIBHOCTh TOH WJIM HMHOW MHPOBOM CHUCTEMbl y3HAaB JIMIIb CYyMMY H
KOJIMYECTBO YETIOBEK 3aCENSIONIEH ONpeaeIEHHYI0 TEPPUTOPHIO [T OOIMINX MaCIITa0oB.

Hanpumep, KaXaplii KTO UCIONB3YeT SJCKTPUYECTBO B JOMAITHEH WM OSJICKTPUYCCKOW CETH
OPENpUATHS, IS KaKUX-THOO IeNiel, OIIauMBaeT pacxXoyeMyl0 OJHEpPrui0 B COOTBETCTBUU
UCIIOJI30BAaHHBIM 3a MECSI] KAJIOBAaTTaM 3Hepruu. To ecTh, Kk nmpumepy B I epmanuu Ha centsiops 2013
roJla, CTOMMOCTH OBITOBOM AJIEKTPOIHEPTHH TTpojiaBaeMont I kBm/u 1jis HaCeJIeHHs COCTaBUIa B CPETHEM
0,27 €, v 1 kBm/u = 0,27€ TO €cTb JaHHYIO CyMMY CIJI€yE€T yYUTBIBATh, KaK IIEPEMEHHYIO CYMMY B
3aBHCUMOCTH OT KaueCTBa HCTOYHHUKOB MOITYYaeMOM SHEpruH. TakuM 00pa3oM Mbl UMEEM WJIH MTOTyIHM
KO3 (OUIIMEHT BBIYMCICHHOM CTOMMOCTH JHEPTUM 3a JKCIUTyaTallMi0 MPeoOpa3OBaHHYIO B JIPYTyIO
NOTPeOHOCTh WM OOCITyKUBaHUE. YTO Tak *ke CleqyeT YUUThIBAaTh, YTO KOI(OUIIUEHT JUIsl CpaBHEHUS
WIA paclpenesieHus] SIBISeTCS CaMbli MaKCUMAalbHBIA JUIS MHUPOBOW 3KOHOMHUKH, CpEeIu IPYrux
WCTOYHUKOB YHEPruH. TaKk Kak €CiIM OICHUBATh MMOTEHIA HEMEIKON YHEPTeTHKH, TO B OOJbIIEH Mepe
TaKOW IMOTEHIMaJl COCTOUT M3 BO30OHOBJISIEMBIX MCTOYHHUKOB 3HEPruu. To €cTh, YeM KauyeCTBEHHEE,
9KOJIOTHYEHee, Oe30macHee U palMoHaIbHEe HCTOYHUK SHEPTUH, TEM BBIIIE MOXET ObITh €T0 IIeHa WU
CTOMMOCTb TPOJaKH dHeprur. 1 TOIbKO mocie 4ero, MoeT OBITh IMPeoOpa30BaHO M KOHBEPTHPOBAHO B
SHEPrHI0 WHTEJUICKTYaIbHOTO COCTOSIHUS JUTSI ONPEACICHUS M OLEHKU SHEPreTHYECKOro MOTEHIMaa,
HETOCPEACTBEHHO CAMOT'0 YeJIOBEKa.

To ectp, kod3pdunment I kBm/u = 0,27€ KOTOPBIA CIEAyeT YMHOXHUTh Ha KOd(PPUIMEHT oOmero
IHEPreTUYECKOr0 MHTEIUICKTYAILHOI'0 U (PU3UOIOrMYECKOr0 TIOTSHIIMAIA YeTI0BEeKa

- 1342,259768848086B1 nnu 1,342259768848086 kBT X 0,27€ moOny4eHHOTO OT POXJACHUS WIH
BBIYUCIICHHOTO B JJAHHOM IIPOEKTE M PaBHOTO B cymMe jeHexHbIX eanHul 0,3624101375889832€/Dt 3a
win B (Dt=23h 56min 4,1 sec. wiu 1 - cyrku, Mt=28 ~ 31 - mecsi, Yt=1- roa >Ku3H1) HAYUCIIAIOLIHIACS
C MOMEHTA CYIIECTBOBaHMH kMU3HU yenoseka, BE3BO3ZME3/IHO.

To ectb 10 16 et moay4eHHYI0 CyMMY paHee 3a JACHb BBIIUIATUTH IOCIIE TPe0O0pa3oBaHUsl CIECAYIOMINM
obpazom: 1Dt = 0,3624101375889832€/Dt x 28~31Dt = 10,8723041276695€/Mt x I12Mt =
130,467649532034€/Yt x 16Yt = 2087,482392512543€/Yt mocie WCIOIHEHHA IONHBIX 16 mer
NPOM3BECTH TECT, Ha COOTBETCTBUE TEMIIEPAMEHTa, CEHCOPHOW BOCIPUHUMYUBOCTU WIH (PU3HUECKOU
AKTUBHOCTH 4YeJIOBeKa. TO eCTh IMociie TMPOBEACHUS TECTa, B 3aBUCHMOCTH OICHKH COOTBETCTBHS,
YBEJIMUUTh 3HAU€HHE HAUNCIIEHUH BBITUIATON OJMH pa3 B MECHI] 110 pacuéTy:

1 HSEN/h = 1,342259768848086 kBT +8(00mas ornenka tecta) = 9,342259768848086 kBT x 0,27€ =
2,522410137588983€/Dt x 28~31Dt = 75,6723041276695€/Mt no 25 ner. I1ocie HCHOITHEHUS TTOTHBIX
25 ner, npousBectd |Q — TecT KOTOPHIN MO3BOJIMT OLEHHUTH peaibHble CIOCOOHOCTH M BO3MOXKHOCTH
yenoBeka. To ecTh, K IpUMeEpy, AOMYCTHM, TO 4TO yesoBek mpomeamuii 1Q — tect nadbpan 118 6amnos,
u3 aroro cienyer, uro cymmy 1 HSEN/h = 9,342259768848086 kBT B koTOpOii OBUTO TpPHOABICHO
npeasiayiiee 3Hadenue tecta 1 HSEN/h = 9,342259768848086 kBt + 118(1Q-6amn) =
127,3422597688481Dt/kBT * 0,27€ = 34,38241013758898DVE€ x 28~31Dt =1031,472304127669Mt/€
Bcero nmmb 3a cymiecTBOBaHWE YeNlOBEKa, B HE3aBUCHMOCTH HAIMOHAIBHOCTH, T€OrpaduyecKoro
TIOJIOKEHUS, KOOPJIMHAT, COCTOSIHUS 3JIOPOBbSI MJIH T10JIa. BBIMIauMBAIOMIMIACS M HAYMCISIONIMNACS KaK
nocooue 1031,472304127669MU/€ onun pa3 B MecsIl ISl CYIIECTBOBAHMS, HAa TIPOTSHDKEHHH BCEH YKU3HU.
Jist muTaHus, OeKAbl, YIEOBI, COIMATIBHBIX M MPOUUX HYXK, SBISIOIIUXCS MHANBHIYAITBHO JINYHBIMH
NOTPEOHOCTSIMH. 3aUUCIISIONIUXCS W BBIJAIOIIUMUCS TOCYIApCTBEHHBIMH OpraHaMH, Kak WM Ha
OMOMeTpUUYECKUIl MacnopT (CBHIETEIBCTBO O POXKICHUHU, SJIEKTPOHHBIM-IIU(PPOBON MEXaHU3M
orpeneseHus TMIHOCTH ). Ha KoTopom conmepkuTcs Besi HeoOxoanMasi HH(popMarus st OpraHOB BMECTE
¢ 0aHKOBCKUMH PEKBU3UTaMH, cYETa Blaieibiia. KOTOphIi HAXOAUTCS B COOTBETCTBYIOIIEM YUPEKICHUN
OIpEIeIEHHOI0 OpraHa U BbIIAETCS C HAUUCIICHUSIMA CYMMBI, 32 KaXKIbIH POKUTHIN I€Hb, CTAaOMIbHBIMU
HAYKMCIICHUSIMU pacuéTa Cpe/ICTB, B BUJIEC KPUIIT-BAIIOTHI BitCoin.

[ToyeMy UMEHHO KPHUIITO BAIOTHI, TAK KaK OYMa)KHBIC JICHBIH TEPSIIOT IPHOPUTET B UCIIOIB30BAaHUH U HE
CMOT'YT J1JaTh MaKpOSKOHOMHYECKHH YyU€T U cTaOMiIbHOCTh. B naHHOM ciywae [uid Takux Lenel Oonee
BBICOKHI MPHOPUTET M 3alIUTy MMEIOT TOJBKO U HCKIIOYUTEIBHO nOHCKUe DIEKTPOHHBIE KPHUIITO
BAJIIOTHI Takue Kak Bitcoin, pasusie Ha 14.05.2016 - 1B = 4558~403€

Hanpumep, KoHBepTHpPOBaB cyMMy U3 € - €BpO MOJyYSHHYIO paHee, mpeodpa3oBaTh B BitCoin momydnm,
1031,472304127669Mt/€ = 2,557609545315156Mt/B 3a WHAMBHIYAIbHO MOJYYCHHOE COCTOSIHHE
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kBT/Mt sHeprumn, MareMaTH4ecKUM OJIUIIETBOPCHHUEM, OJHOrO YejOBeKa. TakuM 00pa3oM MO3BOJIMT
peryaupoBaTh peajbHOE CYIIECTBYIOIIEE IEHO0Opa30oBaHUE U II€HA-pacIpeielieHne B 000 U3 cTpaH
c/IeTiaB eIMHOM BaJIIOTY JUIsl BCEX CTpaH B MHPOBOM MaciiTade, 0HOOOpa3HOM JIEKTPOHHOI BallIOTON
JEHEeXKHBIX CPeJICTB. Perynupyromuiics 1ieHTpa-6aHKamMu 1Mo yIpaBIeHUEM MPOTrpaMM, UCKITIOYUTEEHO
U Toimbko Kopropauueir Microsoft (pomurens). Tak kak, MOCPEICTBOM, HAAEKHOW W WACAIBHO
CIPOEKTUPOBAHHOM omeparuonHoi cucteMbl WINdOWS u mporpaMM HMEIONIUX IMHPOKUN CIIEKTP
¢byukuui, kopnopauuu Microsoft, ¢ momompi0 KOTOpOil M OBUIO OCYIIECTBICHO TMOJHOE M TOYHOE
OJIMLIETBOPEHUE UJCH JAHHOT'O MPOCKTA.
Jlnst onHooOpa3us M PyHKIHOHAIBHOTO UCIIONIb30BaHMs, B UCKIIOUEHHUE OTPELTHOCTEH.
A KOHTPOJIb 32 COCTOSIHUEM U CTaOMJIBHOCTBHIO TOCYIapCTBA MOXKET HECTH MIIM PEryIMPOBATh JIH00as U3
CTpaH C KOJUYECTBOM HACEJICHUs JtoJiel (YesloBEeK), He MEHEe BOChMH MUJUIMOHOB Pa3JeNIEHHBIX HA
obmyro tromans - S/V = 8 000 000, mis obecrieucHus peann3aliyd Ha 3aHMMAeMOM ILIOMIaIH C
COXpPaHEHUEM JKOJOTUYECKOW Cpelbl U MHUHUMAIBHBIM Ui cpelbl yiepoom. C KOTUYECTBOM MEHEe
BOCBMH MHJUTHOHOB, TPEIOCTABISICTCS BBHIOOP MPUCOCIWHEHUS K COCCTHUM CTpaHaM TIPUHSBIIAX
PE30MIONUI0 TI0 B3aUMHOMY COTJIaCOBAaHHWIO CTpaH, MPEABAPUTEIHHO OIICHHWB MHEHHE OOJBITHHCTBA
HaIpPaBIIEHUSI OCTABIIETOCS KOJIMYECTBA YEIOBEK IO MPUCOSANMHEHUIO K TOW WM MHOM cTpane. M3 aToro
MOJTYYUTCS TO YTO, YEM BHIIIE KA4eCTBO OOCIYKMBAHHS B CTPaHE, M YKOJIIOTMYHEE MTPOU3BOJICTBA, T/IC B
MOJIHOM Mepe COOJTIOICHBI MpaBa YeoBeKa, 0€3 MOTepH WHINBHUIYAIbHOCTH W JIMYHBIX KauecTB. Bricok
UHTEIJIEKT WJIM T/I€ COOTBETCTBUE MPOAYKTUBHOCTH COOTBETCTBYET COBPEMEHHBIM, 3CTETUYECKHUM U
Ka4eCTBEHHBIM OTPEOHOCTSIM MUPOBOTO YPOBHS, OJIArOCOCTOSTHUE TOCYAapCTBAa COOTBETCTBEHHO OyIeT
BBIIIE, 32 CUYET CTHUMYJia B PA3BUTHH COOCTBEHHOTO HANpPABJICHHUS M peaTu3aliH 3aJT0KEHHOTO
MOTEHIMANa, KOTOPbII MOXKHO ONPEIENIUTh TOJIBKO YPOBHEM OOpa3oBaHMsI, WHTEUIEKTYaJbHBIX,
a/ICKBaTHBIX, PEATbHBIX U PALIMOHATBHBIX CITIOCOOHOCTEH.
Taxk ke, 3HaYEHHE MOILHOCTH, CHJI YelioBeueckoil criocoonoctu 1 HSEN/h nnun
Asin(p+czam0
d=1+v*
BCET0 MMEIOUIEroCs B IMPOCTPAHCTBE, HAMOIHSIOIIETO CO3HAHUE KU3HBIO U CYIIECTBOBaHHMEM. UTO
CJIelyeT Y4YHTHIBaTh, KAK OTHOCUTEIHHO MEPEMEHHOE YMCIIO 3aBUCHMOCTH, B TMOCTOSHHOM JBU)KEHUH,
1100 3aKOHA MOCTOSHCTBA COCTABOB, U3 IPUMEpa TOrO UTO:
- JleiicTBUS MpUHUMAEMBbIE JJIsl PEIICHUs CITIOCOOHBI PEeaTN30BaThCs TaXKe B COCTOSHUU TOKOS M 0e3
npUMeHEeHUs (PU3NIECKON CHITBI ICHCTBHIA, C COXpPAaHEHHUEM CHITBI YeJIOBEUECKOM CITOCOOHOCTH OCTAaIOTCH,
TEMH K€ YTO U B MPOIIECCe IKCIUTyaTalliy MOJTHOM aKTMBHOCTH BEIYIEH K yCTaJOCTH Ha 3aTpaThl B
npuMeHeHrne Gu3ndeckoi cuibl. Tak Kak, ¢ TOUYKH 3pEHUS XUMHUHU, KaXK0€ OMpeIeIEHHOE XUMUIECKOe
COCIMHEHHE, HE3aBUCHUMO OT CIIOCO0a €ro MOJIYyYeHHU ST, COCTOUT U3 OJTHUX U TEX K€ JIeMeHTOB. [Ipu ToMm,
YTO OTHOUIEHHE X MACC MOCTOSHHBI, @ OTHOCUTEIBbHOCTh KOJMYECTBA UX aTOMOB BBIPAXKAETCs 1EJIbIMU
gucnamu. CTporo NPUMEHHUMBIM K Ta3000pa3HbIM, U IKUAKHUM COCJIWHEHHUSM, TaK KaK COCTaB
KPUCTAJUTMYECKUX COCTUHEHUH MOXET OBITh M TIOCTOSHHBIM M TICPEMEHHBIM. A TaK ke SBISATHCS
CTEXMOMETPUYECKIM COEIUHEHHUEM HHAWBHUIYyaJTbHO XUMHUYECKHX BEIIECTB IEPEMEHHOI'0 COCTaBa,
OTBEUAIONIETO CTEXUOMETPUYECKUM COOTHOIICHUSAM, MEXKIYy MacCaMd BEIIECTB, BCTYMAIOIMIUX B
XUMHUYECKYIO PEAKIIHIO.
Toro 4To OTHOCUTEHHO YEIOBEKY M €T0 CIIOCOOHOCTEH TO, CBOMCTBA TAHHOT'O 3HAYCHHU S, TIPEICTABIISIOT
co00I0: - MCKYCCTBO, MAacTepCTBO, YMEHHE, COBOKYMHOCTH METOJOB 0OpabOTKH, HW3TOTOBJICHHS,
U3MEHEHUsSI COCTOSHUS, CBOWCTB, (POPMBI CHIphs, MaTepuaia Win monydadpukara, OCYIIECTBIIEMbIX
MPOIIECCOB MPOU3BOCTBA MPOAYKIIUU OCYIIECTBISEMBIX 32 CUET CEMAHTHUYECKUX, MOJTMMOATBHBIX U
KUHECTETHUECKUX JICHCTBU, aHanu3a. B oTHOIIEHNN N3y4eHus — BhISIBICHUE PU3NIECKIX, XUMUYECKHX,
MEXaHUYECKUX U Ap. 3aKkoHOMepHOcTel. C 1eNbio OnpeeNieHUs U HCIIOIb30BaHUS Ha IPAKTHKE HanboIee
() PEKTUBHBIX ¥ SIKOHOMHUYECKUX, MaTepUaTIbHBIX TPOU3BOACTBEHHBIX TpolieccoB. KoToprie crmocoOHbI
npeoOpa3oBaThCs MOCPEICTBOM MPOU3BOACTBEHHOM (GyHKIMU. KoTopas sBisercs ¢ TOYKH 3pEHUS
9KOHOMHKA — MaTEMaTHUYEeCKUM YPaBHEHHUEM, CBSI3YIOIIUM, IEPEMEHHOI BETMYMHOMN 3aTpaThl (PECypCcoB)
C BEJIMYMHAMU TIPOAYKITUH (BBITYCKA).

Ic.u.c. = 1,342259768848086 (kB1/Dt), miin IBHYKMMYIO HHTEIUIEKTYaIbHYIO dHepruto E =

Camas oOmas popma: P = K l_[bia “(i=1,2,3,...n), rae P — npoussoxcTBenHas GyHKIHs (00BEM,

npoxykims), K — Kod((HUIMEHT yKa3bIBAIOMUKA pa3sMepHOCTh, D -  (akTop, BIUAIOMMi HA OOIIHil
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pe3ynbTar (BBIILYCK, ACSTEIBHOCTD), 8 — KO3()(UIIMEHT JIaCTUYHOCTH MTPOU3BOJICTBA OTHOCHTEIILHBIN | —
HotHoro (¥ora) Qaxrtopa. JlanHas (QyHKIUS NPUMEHSETCS KaK B MaKpOIKOHOMUYECKUX, TaK U B
MHKpPO3KOHOMUYECKUX pacuérax. Kak B Mpon3BOACTBEHHBIX, TaK M B JIMYHBIX TOTPEOHOCTSIX.

UYro TakuM 00pa3oM MOATBEPHKIAIOT BO BTOPON pa3 MPAaKTUUECKH, U SIBJISIOTCS CXOKUMH T€OPETHUECKH,
C OTHOCHUTEJIBHOCTBIO TEOpUU Anvbepma OiHwimeliHa PACCMATPUBAIONIETO MPOCTPAHCTBEHHBIMUA —
BPEMEHHBIMH CBOMCTBaMHU (PU3NYECKUX MPOLECCOB, OOLIMMHU Ul BCeX (PU3NYECKUX 3aKOHOMEPHOCTEH.
Bornee nonuble faHHbIe HHPOPMAIIUH peaIbHBIX CUJIbI YETIOBEYECKON CIIOCOOHOCTH, MOYKHO ONPEIEIUTh
10 WHIUBUAYaJIbHOMY TECTy HCXOJsl W3 NPUBEACHHBIX paHee M Jajiee IMOSCHIEMBIX pacuéToB, K

obpazoBanuio A@IF EXV10™” C IPUMEHEHHEM TECTOB, aHAJIW30B, (PUKcalUil U XapaKTEepHUCTHK,
OIIPEICTISIONTNX KaYeCTBO CHII YEJIOBEUECKOW CITIOCOOHOCTH, U €T0 BO3MOXKHOCTbD, K COBEPIIICHCTBOBAHUIO
B OKPY’KarOIlleM MUPE, XapaKTEPHU3ysl €ro NPOCTPAHCTBEHHO-BPEMEHHYIO 3aBUCUMOCTh U 3HAYUMOCTb.
JlanHbIe AeiicTBUE MOT'YT MTOKA3aThCsl HEBO3MOXKHBIM M HE BEPOSTHOCTHBIM, HO MPU YCIOBUU BBICOKOT'O
BaKyyMa JaHHYIO TPOU3BOJUTEIHLHOCTh MOXHO TOATBEPAUTH PEAThbHO Ha MPAKTUYECKOM OIBITE
yBEJIMYMBAsl JIIOObIE NEHCTBUS M pEaKlUu UX CXOAMMOCTH M COIMOCTaBUMOCTH K JIIOOOMY HTOTY B
pesynbrate. [locpeacTBoM neiicTBUil yripaBieHusl, CBOOOI0M BOIH SJIEKTPOMAarHUTHBIX UMITYIHCOB WIIH
9Hepro-ooMeHa. B jelcTBUAX, TaHHBIX Ha CKOPOCTSAX B ckopoctu C = 300 000 km/c, cienyeT Takxke
Y4€CTh U TO, YTO YBEJIIMYEHUU CKOPOCTH CIEAYET 3a YBEJIMYEHUE MOIIHOCTU BOJH 3JIEKTPOMArHUTHBIX
UMIYJIbCOB MPEeoOpa3oBaHHBIX B 00bEM uWHGpoOpManuu ¢ obpazoBaHueM (a3oBOW yCTOMUMBOCTH B
AKTUBHOCTh MBINUICHHS. Tak Kak, ¢ oOpa3oBaHueM (ha3oBasi yCTOMYUBOCTh OMOPU3NICCKON YHEPTUU B
cpeaHeM i OOJbIIeH TPYIIIbl YCKOPSIEMbIX YaCTHUIl BBICIIEH 3HEPIUU, W3-3a 3aBUCHUMOCTH JIaBJICHUS
Macc Ha TeJO, BBIPAXKAETCS KOJIUYECTBOM K BO3JEHCTBUIO SHEPIrUM CBSI3aHHBIX C KOPMYCKYJISPHO-
BOJIHOBBIM JyaJIU3MOM, WJIM B paBHOIIPABUHU JIBYX Hayal — [yXa U MaTE€PUH, B COOTHOIICHUH BOJH

JIyu 0e bpoiins ¢ sHeprueit E 1 UMIyIbCOM P B COOTBETCTBUH BOJH C JUIMHHON A = h/p u gacToToii

v =E/h, rne h — mnanka MOCTOSHHON SBJISIONICHCS KBaHT naeiicTBueM h = 6,626:1073* JIx - c,
OCHOBAHHBIX ITOCTOSIHHOW KBAaHTOBOW MexaHukou. HaszBanHoii B uectb Maxc [lnank ¢ 4acThiM
NPUMEHEHUEM BEIMYUHBL, B pacuére i = h/2m = 1,0546 - 10734 JIx - ¢, maHHBIE CBEJICHBS TaK JKE
MO>KHO MOATBEPAUTH PACCESTHUEM MOTOKOM MHKPOYACTHULL 3JIEKTPOHOB, HEUTPOHOB, aTOMOB, MOJIEKYJI U
tak pganmee. C oOpa3oBaHHEM YepEIYyIOMUXCS B MaKCHMyMax W MHHHMyMaX B HHTCHCHBHOCTH
pacceuBaHms Tydka audpakmueit dactuil. B pesynpTaTe yero oOpazyercs HEOOXOAMMOE CTPOEHUE U
COIOCTABJICHHWE Yero Ju00, TaK KaK CTPOCHHUE PACCEUBAIOIIErocs OOBEKTa - 3aBUCUT OT TUPaKIUU
KapTUHBI BOCIPUSATHSA, TMOJABEPKECHHOM amepTypbl MPUHUMAIONIEH BOCIPUSTHE TEN, TEIO-TEIOM-
BEUIECTBA, BEAYIIMX K MBIIUIGHUIO MO3ra B Iepenadyy (yHKUMM JEHCTBUH C OTpaK€HUEM B
BOCIIPOHM3BEICHUE PEATbHOCTH OTPAKEHHUS K COOTHOIIEHUIO 1:1, 1100 CX0KUM COOTHOIICHUEM MOHSATHUS,
OTOOpaXKEeHUs peamucTUYHOCTH (HaTypanbHO). Koropas Takum oOpa3oM o0lagaer W 3aBUCHUT OT
IPOCTEUIINX COEAMHEHUI KOMOMHATOpUKH B knbOepHeTHke. [Iyrém nepectaHoBKU

Pn=1-2-3-..+n=n!wu3 N BemecTB CymecTBYIIeH HHHOPMAIIUN, MEHSS UX BCEBO3MOXXHBIMHU
n!
criocobamu. Kak u pasmernenuem nytu Ajyr = P r7ie M KPHUITO BEMIECTBO MHPOPMAIUU JTaHHBIX,
W3 YUCla JAHHBIX N pa3Iuyaromuxcs 00 MOPSAKOM KPHUITO BEHIECTB WH(OpMAIIUU JaHHBIX, JTHUOO
Ay n!

Pn m!(n—-m)!
C COJZiep’KaHHEeM MO M KPUITO BEIIECTB MH(OPMAIMK JaHHBIX U3 N, Pa3IMYaAIOTCS APYr OT APYyra, Mo
KpallHe Mepe, OJHWM W3 KPHUIITO BEHIECTB AaHHBIX MHMopmamuu. Takum oOpa3omM, 4TO pa3bACHSET
KOMOWHATOPHBIM BapUaHT CTPOCHHS CTPYKTYp ILEIOCTHOCTH, OOBEKTOB, MOCIE CaMOil peain3aluu B
3aBUCHMOCTSIX W Tpejeia TOCIeIOBATEIIbHOCTH BBIPAKAIOMIMXCS B JACHCTBUTEIBHBIX YHCIAX, JHOO
o0bEMax.

HpI/IMepOM 4€ro MOXET CIYXHUThb IMMOACHCHHUS Koraa, dai, az, ..., an, ..., A€ 4YUCJIO a4 06]'[3,[[310].].[66

CaMUM KpHUIITO BEIICCTBOM JaHHBIX HH(I)OpM&LIHCfI. B coueranuu coequneHus C;’:’ =

TEMH CBOI\/’ICTBaMI/I, 4YTO U BCE YJICHBI dN B NOCJIEAOBATCIBHOCTHU C JOCTATOYHO OOJIBIITUM HOMEpPOM N

pO3HATCs OT @ KaK YrOOHO MaJlo, B BUJIE 3aIlIUCH liman=a, HaIIpUMeEDP IPUAEN II0CIEA0BATEIILHOCTH
n —oo

12 n 11 n — 1
2,3,...,n+1,...,eCTb ’nggn+1_
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Tak ’ke CTOHT y4ecTbh, 4TO BCSKas IMOCIECI0BATENILHOCTh UMeeT npuaen it ¢pyakuuii f(X) rae npuaenom
IPU X CTpeMsIIIEeics K X0 Ha3bIBaeTcs Takoe unciio A, uro f (X) kak yromHo Mano pa3HuTcs oT A 1pu X

JOCTATOYHO ONMM3KOM K X0 B 3amuch lim f(x) = A nmanHHas Teopusi MOCIEAOBATEIbHOCTH, JEKUT B
x—x0
MaTemaruueckoM aHayimse. C JIpyroil CTOPOHBI, KOTJa MPOWU3BEICHUE CTAHOBUTCS OCCKOHEYHBIM TO

OECKOHEYHbIE YHUCJIa COMHOXHUTENeW Ui, U2, ..., Un ..., ..., TO €CThb IOCPEICTBOM BBIPAKECHUS
U Uy ... Uy ... = [][pq UK WU BBIPRKEHHEM HEPA3PHIBHON CBSI3M MEXAY COOON MPOTHBOMOIOKHBIX
CTOPOH OOBEKTUBHOT'O MHPA, B TOM YTO:
Koneunoe — ectb Gopma, CKIIaIbIBaIOIIAACS B CBOIO OUepeb U3 OECUMCICHHOIO KOJTUYECTBA MHOXKECTB
KOHEYHBIX OOBEKTOB U SIBJICHUIN uepe3 MO3HAHUE, KO BCeMY OOJNbIIEMY PACKPBITHIO OSECKOHEYHOro B
MHpe.
Takum 00pa3oM CTaHOBUTCS TOHSATHBIM M OYEBHIHBIM TO 4TO: - OOpa3oBaHuWe HE 3aBUCHT OT
HalpaBJICHUs JBMXKEHUS, TaK KaK JH000e JBM)KEHUS 3aBUCUT OT MOCJEI0BATEIbHOCTH U 00pa30BaHUs B
JIBM>KEHUH HANPaBJICHHUs, CJIaraeMoi CyMMBI M 00bEMa. B morepsx, 1100 yBeTrueHMsIX, 3aBUCAIINX OT
CTPYKTYpP Macchl Oajlanca OCHOBAHHOTO oOpa3oBaHus. [Ipu yciioBum paBHBIX + 2 IBYX €IUHUIL U Oolee,
IpU TOM YTO OTHOIIEHHUE OyJeT BCEerja OTpUlaTelbHbIM. Tak Kak oOpa3yeTrcs 3aKoH apupMeTHIECKON
NPOrpecCHH, TJE MOCIEeN0BATEIbHOCTh YHCEN, M3 KOTOPBIX KaXJ0e CIEAYIoIIee IMOIydaeTcs U3
HpPEBIAYIIEro MPUOABICHHEM MOCTOSHHOrO umcia O , W3 3TOr0 M Ha3bIBaeTCs Pa3HOCTBIO
apudmeTHueckoi nporpeccur. Ha mpumep xorma 2, 5, 8, 11..., To d = 3, Takum 06pa3om, CrtocoOCTBYET
OTCYTCTBHE COMOCTABUMOCTHU U pa3pylleHue Oananca o000l CTpyKTyphl, IOTOMY Kak apudmMerndeckas
IIPOTPECCHs CIYKHUT OOJbIIE IS CKadka, B MPOIecce 3aBUCHMOCTH OOJBIIOTO MPOMEKYTKA BPEMEHH,
OTEePEKEHUS UM 00X0/1a, YeM YBEIMYEHUIO WIIM HapalluBaHUIO0 00bEMa.
B nanHOM ciydae mporpeccusi MoJ0KUTENbHA, JHIIb TOJIBKO TOT/A, KOTAa YUCIIo mporpeccuu d paBHO
emuanie d = 1. Tak Kak, B JaHHOM Cllydae, TIPUMEp TMOSICHSET TO, YTO MPOTrPecCHs U e€ 3aBUCHMOCTb
3aBUCHUT TOJBKO OT MHHHMMAJbHOIO BPEMEHU HEpAlMOHAJIBHBIX 3aTpaT, B MPUOABICHUU EIUHUIIBI K
obmreit Macce 00bEMa o0pasyromiero ooImui pocT 00bEMa 000 CTPYKTYPHI B LIEJIOM OT 3aBUCUMOCTH
npujena Jo oo.

To ectb, d = 1 + V* ganHoe BbIpakeHHe OyaeT BCeraa CpaBeJIUBBIM TOJIBKO TOTJa U B TOM CIydae,
Koraa exuHuUna N = 1 Oyaer nedcCTBOBaTh IO 3aKOHY IIOCIENIOBATEIBHOCTH B COBMECTUMOCTH
BO3MOXHOCTH. CITOCOOHOCTH J1aTh CTa0MIBHOE YMCIO K OOpa30BaHHUIO CIENYIOIIEH eIUHHIIBI, KOra
MO3BOJISIET BO3MOXHOCTh. TO €cTh, IIIIOC MUHYC OJIHAa €IMHULA K OJHOMY IPOU3BEACHHUIO TAKOH K€
€IMHUIIBI UJTH, TO, YTO OHA CMOXKET MPOU3BECTH WJIM JIMKBUIUPOBATH B OOIIEH CyMMe B MPOU3BEICHUH
BCEX €IMHUII, KOTOPbIE CTOCOOHBIX BCET/Ia KOMIIEHCUPOBATh OajlaHC CUCTEMBI B YPOBHE COOTHOIIICHUS

+1:1.

C npyroit CTOpOHBI pa3iokKeHNe CUIIBI, BEYILIEH K paclpe/ieIeHUI0 CHJI Ha MHOXKECTBO, 0€3 OTKJIIOHEHHUs
or OanaHca, n100 3aMEHBI OJHOW, MPUIIOKEHHOW K TENly, CUCTEeMOH CHJI, IPOM3BOJAIICH TaKoe ke
MEXaHWYECKOEe BO3JIEHCTBHE, KOTOPOE JACHCTBYET TaK e, KaK W OJHA Cuiia. TOIhKO ¢ MpuOaBiICHUE B
MaciTad, IaBIeHUS CHIIbI OOIIEeH Macchl, CO3/1aB CTaOMIIbHOE KaYeCTBEHHOE O0pa30BaHHME CTPYKTYPHI
IIPU YCIOBUSX:

«Ecnu 00bexT obnamaet, mMb0 HAaMBHBIM PEATU3MOM I CTUXUMHBIM MAaTEPUATU3MOM, HE BBIXOISIIHNX
3a npeaensl MeTadhu3nuecKuX BO3SMOXKHOCTEH, U B COCTOSTHUHM ITPeoOpa3oBaTh BbIIEICHUE NHEPLIMOHHON
CHJIBI 3HEPIrUU M3 CYLIECTBYIOIIETO KPUITO BELIECTBA JAHHBIX HH(POpManuu, (a3oBblii MOMEHT
peanbHOCTH, 00pa3yst HATypaIbHOE OTPAKECHHUEY.

OO6pasys nmo momobuio Buma, (GopMbl, Impolecca, crnocoda, MPOAyKTa, OObEeKTa, MpEeAMeTa, Tena, B
COCJIMHEHUSX B HECKOJBKUX OTACIBHBIX JJIEMEHTOB, B KOHEYHOE JIMOO IMOCTOSHHOE OECKOHEUHOE
JBIDKEHUE KaKOM-IIM0O0 peamu3aiuu.

[IyTp Takoro HampaBieHHS WM JAHHOTO DPAa3bsICHEHHs] OObsICHSETCA MYTEM (U3MUECKUX CBOKCTB,
dmv —F

dt
To ecTb, BBIYHCIMB MOCTOSHHOE IBM)KCHUE W WHEPLHUIO CHUJI YHEPTUH, OMOPHU3MUECKONW BO3MOKHOCTH

3JIEKTPO(PU3NOIOTHH Tela, KOTOPYIO MOXKET BhIpaOaThIBaTh OJIHA €IMHUIIA C TIPUIIOKEHUEM B JIaBJICHUE
dFn
das

OTIPENIETISISACH CIICTYIOIIUM JIEMEHTAPHBIM 00pa30M, YUCTO (PU3HUECKUMU (HOPMYIIaMu: -

K BO3JENCTBHMIO CHJI PACCYMTAHHOM 110 popmyne P = . Ot mpou3sBeneHus: U3 pacuéra yIBOCHHON
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CTENEeHN CBOOOMBI, MyTEM YCKOPEHHS IOKOSIIMXCS Macc IaHHBIX BellecTBa mokos. IIpeoOpaszys k
00pa30BaHMIO C pacHpeie]ICHUEM B TIpeien 00IIero o0bEmMa OTpakeHNue KPUIITO BEIIECTB U CUIIBI CaMOoi
Asin(p+czam0 . 1018®

I ErETa—— A@QIFEXV ,

B cnyuae, xorna tpeGyercss HENMpEephIBHBIN IMpOIecC IBUKEHUS, U3 ITOTO CleayeT To 4to. McxomHoe
MOJy4YEHHOE CJIeIyeT 3allyCTUTh B 000OpOT OOIIEro ABMKEHMs, U3 pacuéra co3JaBas HE MPEpPbIBHBIN
npolecc npousBeaeHus Tpedyemoro. Yto TakuM 00pa3oM pazbsCHsET BhIpaXKEHHUE pacyéTa U OKa3bIBaeT
BUJ OTpPaXEHHS M KAdyeCTBO BBbIIEIAEMOM pPaOOThl MBICIMTENBHBIX TPOLECCOB B (HU3MUYECKOM
BO3MOKHOCTHU MaTe€MaTUYECKON BETUYMHON B OMO(DU3NUECKHUX CBONCTBAX IHEPTUU JIBUKEHUS IEHCTBUM,
YUCTO OMOMEXaHMUECKUM CIIOCOOOM:

SHEPIruM BeAyLIEH K 00pa3oBaHUsIM JINOO BBIJEICHUIO

dFn  Asing+c?wom0  dmvu
10718 p = = F - 1018
- s T amiee T ar -

To €CTh, OJNM3KO0E 10 3HAYCHUIO OTHOIICHHUE K MPOU3BCACHUTIO pa60T Haza 00BEKTOM B NACAJIbHOCTL UJIN

ne(eKTUBHOCTH OTPAKCHUS TTPOCKITUU BOOOPAKEHHS B MMPOM3BEIEHHOE KaYECTBO (HATYPaIBbHO).
HOCpGI[CTBOM Yero U OOBICHAIOT O4YEBUAHOCTH 06pa3033H1/151 n XoJ4a ABUKCHUA paGOTBI, TO €CTh:
A=F-s-cosa

o 1800
Pa6oTa cucTeMbl MOJOKHMTENIbHA, €CIIM OHA OTHAET JaHHbIe BemecTBa dHeprun A@IFEXV10

—1800 v
orpunatensia  A@IFEXV10 €CIT UX TIONydaeT, oOpa3ys HpHU 3TOM IOCTOSHHOE JeiCTBUE

. o . Asin¢+c25m0
ABHIKCHNA, ITyTEM MUHMMAITBHOI 3aTPaThl HA PETHEPAIIMIO aKKYMYITHPYIOIHX CBOHCTB — ————
= (00]
. dFn  Asing+c?wm0 = dmvu
BBIXOJ DHEPIUH, INyTéM BhIpakenus P = + + = F. O6pasys 3amMKHyTOE

ds d=1+v® dt
JABHXCHUEC, IIO COOCTBCHHBIM 3aKOHAM pasBuBasg poCT COOCTBEHHOT' O IMpOCTpaHCTBA C I/IHGPIII/IOHHOfI

cuinorr cobctBeHHoW dHepruu PIFE co3maBas TpaBUTAIMOHHO-3JEKTPOPUZMOIOTHIECKOE TIOJIe
O0Mo(GU3NUECKON JPHEPrHH SJIEKTPOMATHUTHBIX BOJIH MOJOOHBIX aype WIH OHOIONIO SBISIOIIAMCS
CBOCOOpPA3HBIM KPATKOBPEMEHHBIM 3PUTEIBHBIM, CIIYXOBBIM, ASMOIMOHAIBHBIM OIIYIICHUEM HIIN
nepexxuBaHueM. B oTpaxeHuM crnocoOHOCTEH K OCYIIECTBIEHUIO Yero Jjubo, MpH MOMOILU
WHAVBUAYAIbHBIX Ka4yeCTB, CIIOCOOCTBYIOIIUX COOCTBEHHOMY pOCTYy, OTOOpaxx€HHBIX Ha ¢ur.10.
[Tosicusist TO, UTO Mepa MEXaHUYECKOro JEMCTBMS HAa TaKOE MaTE€pHaIbHOE TEJIO, CO CTOPOHBI JPYTHUX
MaTepuaIbHBIX TEJ BHI3BIBAET U3MEHEHHE CKOPOCTEH TOUEK Tena WiH ero Aegopmaruio. M MoxxeT UMeTh
00J1acTh, KaK B HEMOCPEICTBEHHOM KOHTAKTe, TaK W MOJ JaBJIEHUEM JUCTAHIIMOHHOIO KOHTAKTa JAPYT K
IpYTy Tel, 4epe3 CPEICTBO CO3/IaBaeMbIX MEXKIy TelaMu mojieli u obmeHa uHopmammu. [lyTém
TeJenaTuu, NIeiCTBUI, KoAa, CUTHajla WM MOCPECTBOM 3BYKa Mepeaayun, paBHbIX JOJIbHBIM €IUHUIIAM
aTTO MeTpa B IUIOTh O OMOJOTMYECKOro HOCUTENs B 00bEMe 10~ 18a/m mu6o lac = 107 18¢ B Bume
IpsSMOr0 KOHTaKTa co ckopocThio paBHoro ot 0,5 mo 120 m/c. JIubo mocpeacTBOM TelenopTaluu ¢
MOMOIIIbIO TEXHUYECKUX CPEACTB B 3aBUCHUMOCTH IapaliCUXOJIOTMYECKUX SBJIEHUN HECKOJIBKUX TEl U
Ootee B Ipolecce peaibHOr0 BPEMEHU € 33JIEPKKON B 3aBUCUMOCTH CKOPOCTH COSAMHEHUS CBSI3U PABHBIX
oT 1 oHOM CeKyH/bI, 10 3aBUCUMOCTH 00BEMa B IpoIecce TpeOyeMoro BpeMeHH.
ITocpencTBOM TU(PAKINOHHOM IAMATH Yepe3 Win Ha Hocutenb 10 1018 B Brpaskenny kpaTHBIX equHMIL
3JIEKTPOHOB, HEUTPOHOB, aTOMOB, MOJIEKYN U Tak nanee. C pacpoCcTpaHEHUEM Ha JIFOObIX AMCTaHIUSIX
HAauYMHAs ¢ MUHUMaTbHOH OT cta - 100 10 HECKOIBKUX THICSY KWJIOMETPOB, TPH YCIOBUSX JIBYX
MCTOYHHUKOB SIBJISIFOIIMXCS MUCXOAAIIUM U BXOJSIIIUM CPEICTBOM MEepeaaun Yepe3 pacCcTOSHUS.

B OTHOCHTENBHOCTH TOATBEPKACHUS WU OMPOBEPKEHUS B JOCTOBEPHOCTH H3JIOKEHHUS TaKOTO
SIBIICHHSI KaK MaparCuXoJ0rusi, MOKHO MOSICHUTH CJIEIYIOIUM JIOTHYECKUM O0BSCHEHHEM TOT'0O UTO:
- TpakTys SHIUKIIONEIUUYECKUM U3I0)KEHUEM O MOSICHEHHUHU - TapariCuX0JI0TUHU, KOTOPas SABJISETCS LIEJIbIO
u3ydeHus: (popM BOCTIPHUATHS MPOUCXOJAIIEro 0e3 ydacTusi OpraHoB 4yyBCTB. TO JaHHOE M3JIOXKEHUE
CTaHOBHTCSI O'POMHOM MOTPEIIHOCTBIO MpOoTUBOpeyanield napopmarmn. Tak Kak, eciy uccie 0BaHHEeM
CTAaHOBUTCSl M3y4€HHUE, KaKUX-TM00 (OopM U SIBIECHHUI MaparncuxojOordH4eckoro ypoBHS, TO OHHU MOTYT
OBITh BOCTIPUHSATHI TOJNBKO Ha UYBCTBEHHBIX CTYIEHSX MO3HAHUS B 3aBUCUMOCTH HEPBHOI CHCTEMBI,
CO3/1aK01EeH TICUXUKY M CaMO U3y4EHHE, KaK IICUXO0JI0rMH, TaK U NaparcuxoI0ruy IOCPEICTBOM OpraHOB
BOCIIPUATHS M YYBCTB. Tak Kak, paccMaTpuBas MHA4YE C TOYKH 3PCHHS TEXHUKH MAIIMHOCTPOCHHS,
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CTAaHOBUTCS TOHITHBIM TO, YTO MPEAMET U3y4daeT MPOTUBOMOIOKHBIN 00BEKT, U3 ITOrO CIEAYET TO, YTO
JTAHHOE W3Y4YEHUE CTAaHOBUTCS MCKYCCTBEHHBIM MHTEIIEKTOM. C JApyrodl CTOPOHBI, €CIIM CMOTPETh Ha
MaparcuXxoJIOrHi0 3paBoO, TO CTAHOBUTCS OYEBUIHBIM (DAKT TOTO UTO MAPATICUXOJIOTHS €CTh M3Y4YEHUE
MEX1Y HECKOJIbKUMU KUBBIMU ONYIIEBIEHHBIMH TeIaMH. BocipuHUMaeMbIX U MPOBOLUPYEMBIX OJHUM
M3YyYarolIuM TEJIOM, B IBHOM KOHTAKTE HJIM MOCPEACTBOM TEXHUUECKUX YCTPOUCTB JAIOIINX OTPAKEHUE
Ha [IpeIMET JOCTOBEPHOCTH (DOPM MIIH SIBJICHUS B YIIPaBJICHUHU, YeM WM KeM J1bo. [ ne npeumyiectBom
B YMEIOM OOpallleHUH CTaHOBUTCS MHGOpPMAIUS OKPYKAIOIIMX Tell, MPeJ0oCTaBIeHHas KaK MpeaMeT
OTMHMCAHMS MOJTYYEHHON OT BHYTPEHHHX, U BHEUTHUX YOSKIECHUN JAIOITUX COMOCTABUMOCTD 11€JIOCTHOCTH
MOHATHUS YOCKICHUS TPAKTUUECKUM 00pa3oM.

B nmonTBeprkieHue M00BIX JaHHBIX U3 BBIIE IPUBEAEHHBIX U J1ajiee MOSCHIEMBIX B TAaHHOM IIPOEKTE,
MO>KHO TIOJITBEPIUThH, U3MEPUTh, YBEIUUUTh, YMEHBIIUTh, TIPEJOCTABUThH UIIH OTHATH JIF000E BEIIECTBO,
CPEICTBO U IIeNIb. BIUIOTh 10 MBINUIEHUS MBICIICH B OTCYTCTBHHM M MPEIOCTABICHUH 00BEMA KPUIITO
BEIIECTB JIaHHBIX HWH(GOpPMAIMH, ONPOBEPTHYTH IOOBIE IPYTHe MOSICHEHHS M BOCIOIB30BAaThCS B
NPUMEHEHNE WX PEaThbHOCTHIO B TOBCETHEBHOW KM3HU. Tak Kak JIFOOOE BEIIECTBO M €ro CTPYKTYpa,
dbopMa 1 BUJ 3TO MEPUOJT PECypca BPEMEHH, KOTOPBIA OT HYJIA, Yepes3 t000e 00bEKTUBHOE CTPEMHUTCS K
Hymi0 N = 0 — (0, ocTtaBasch MpU 3TOM HYIEM OCTaBIsis, YTO WM Ha 4éM nubo, mocie ceds B BHUJE
CTpoeHHs POpM, CTPYKTYp, OTIICUATKa U clie[]a B HCTOPUH JTUOO0 MaMSITH JUIsl U3yYSHUS IPYTUMHU.

B mpumepax cuibl BOCHPUSITHS U TATOTCHHS, DJIEKTPOMArHUTHBIX ITOJIEH U BOJIH, TO, YTO MOYKHO MOSICHUTH
SIBICHUEM BEKTOPHOM BEJIMYMHOM B KAXKJIOM MOMEHTE BPEMEHU OXapaKTEPHU30BABIIKCH YHCIOBBIM
3HAQUEHHEM, Ha HAMNpaBJICHUM B MPOCTPAHCTBE MU TOYKU MpuiaokeHUus. OIHUM M3 TPOCTEHIIUX
MPOSIBJICHU W M3MEPEHUW TOATBEPKACHHUS Croco0a yIpaBlICHUs, MOXKHO TMOSICHHUTH IYTEM
AJEKTPOCTATUYECKOW HMHAYKUHUU M 3NIEeKTpou3nosiorun Ouomonei, coziaBas MEXIy HECKOIbKHUMHU
MPOBOJJHUKAMHU JIUCTAHLIMOHHOT' O AABJICHHUE, HAIIPABJICHHBIE 3JIEKTPOMArHUTHBIE OIS, TPEBPAIIEHHBIC B
newkeHne. C M3MEPEHHEM PACCTOSHUSI TAPMOHUYECKOTO KOJeOaHMs Tella, a TaK )K€ ero IUIOTHOCTH K
BOCIIPUATHUIO JIaBJICHUS M B CAMOM HEIOCPE/ICTBEHHOM JIaBJICHUM HA JIPYTUE€ TeJa B ONPEACIICHUH €ro
MUHUMAJIBHON JUCTAHIIUU OT Tela, B BO3ACUCTBUHM Ha Jpyroe Teno. UTo TakuM oOpa3oM CTaHET
Pa3bSICHEHUEM TOT'0, KaK TEPMOJAMHAMHUKA 00pa3yeT JIEKTPOMArHUTHBIE MOJISI U KU3Hb B MPEJCTaBICHUU
00BEKTUBHOCTH OTPAXKEHHUSI /IJIs1 IOHATHUS YEJIOBEKa U €r0 BO3MOXKHOCTH YIIPABIISATH B BO3JICHCTBUU, YEM
- OO0 OmpeeB U HAPABUB X0/ IBUXKEHUSI COOCTBEHHBIX CHJI B YIIPABJICHUE APYTUMHU.

U3 storo cieayer To, 4TO OOIIME CBOWMCTBA MaKPOCKOMUYECKUX CHCTEM HAaXOISIIMXCA B COCTOSHUU
TEPMOJIMHAMUYECKOTO PAaBHOBECUS M SBISIIOTCS MPOLECCAMU IEpexoja MexAy €€ COCTOSHUSIMHU
MaKpOMOIIEKYJISIPHBIX TOJIMMEPOB COJAEPXKAIIUX OOJIBIIIOE YUCIO aTOMOB COEAMHEHHBIX XUMHUYECKOU
CBs13b10. CIIOCOOHBIX U3MEHSITH (DOPMY B PE3YJIbTAaTEe TEIJIOBOTO IBHKEHUS SJICKTPOMArHUTHBIX BOJTH WITH
CUJION NEWCTBUM BHEIIHUX BO3JICUCTBUUA. ONpenensionux HX COCTOSHHE W3 MAaKPOCKOMUYECKUX

TEPMOJIMHAMHYECKOT 0 3HAUCHUS TTapaMeTpoB: JaBieHus — P, temmnepatypsl — 7, yaenbHoro oobséma — V,
BHyTpeHHe#l »Hepruu - U B OJHOKOMIIOHEHTHBIX CHCTE€Max, JOCTAaTOYHO 3HATh 3HAUYE€HHE 2 JBYX

He3aBUCHUMBIX mapameTpoB Hanpumep: 7Tu Punu Tu V. Tak kak, MaKpOMOJIEKYJIbI COCTOST U3 OONBIIOT0
quciia IMOBTOPAIOMIHUXCA 3BCHLBCB KOTOpAA MOKCT HU3MCHATCA OT HECKOJBKHUX TBICAY N0 MHOXCCTBA
MUJUTHOHOB. B TaHHOM mpuMepe He OTXOAIICH OT MPOEKTa B OOJNbIIIEH M HEOTHEMIIEMON MEPE SBIISIOTCS
OWonmonuMepbl, B  OTJIMYUU CHHTETHYECKUX  TONYYaeMbIX METOJaMH  MOJUMEpH3aluud U
IMOJIMKOHACHCAIINH, KOTOPBIC TAK K€ MOI'YT ABJIATHCA NPOU3BOJHBIM B ITOJYUCHUHN Y€TO JII/I60, €CJI1 €CTh
HEOOXOAMMOCTh WX 3aBUCUMOCTH. [ 7Ie Tak e CIeIyeT y4ecTh sl TadbHEHIIEro MOSCHEHHS U TO, YTO
BaXHBIM JJIEMEHTOM CTa0WIbHON (DUKCAllUU SIBISIETCS MOMUTPONHBINA mpouecc. Kortopslit sBhsieTcs
TCPMOANHAMUYCCKHUM IIPOLCCCOM XAPAKTCPUIYIOIIUM ITOCTOSHHYIO TEMI0EMKOCTD MaKpOMOJICKYJIAPHBIX
JIBUKEHUM U UX Ae(popMalinio, B CXOKHUX IPUMEPAX SBIISIETCS TAKUM K€ KaK U JJIs1 ypaBHEHUSI U1€aTbHBIX

razoB P V™ = const, rae n - nocTosiHHas. UTO HEMOCPEJACTBEHHO B OTHOIICHUH CAMOT0 MaKpO U MHKPO
COCTOSIHMS, TJI€ CIEAYET YYUTHIBATH CaAMO COCTOSHHME TEPMOAMHAMUYECKOIO BBIPAKEHUS CBA3U MEXKIY
naBineHueM — P u temmeparypoil — T ynenbHOro o0béma - V uiam ero mioTHOCTH — P TOMOTE€HHBIX
BEUIECTB, IIE CIEAYET YUECTh U TO, YTO €CJIM TOMOTI'CHHBIE BEHIECTBA CTAHOBSTCS CUCTEMOU TO CBOWCTBA
BCEX YacTEeil OJIMHAKOBBI WIIM MEHSIOTCS HENPEPBIBHO, Oe3 ckauka u Haxoxsarcs B paHoBecun f(P,T,V).
[IpunepxxuBasico pacuéra ypaBHeHueM Au [[udepuxa win Ban — Jlep — Banvca, Tie COCTOSTHUE PEAIbHOTO
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raza P = RT/V, yuuThiBaroliee KOHEUYHOCTh OOBEMA MOJIEKYNI M HAJIMYUE MEXKMOJICKYISPHBIX CHII
OPUTSDKEHUS SBISIOUIMMUCS CUJIaMH MEXMOJIEKYJIIPHOTO B3aUMOJCHCTBUS UMEIOIIUX 3JIEKTPUUECKYIO
npupony. Koropsie 1ist oAHOro MoJisi UMEIOT BUA:

(P+ %)WV —b) =RT wnn P=RTG + 22+ 22+ ),
rae P — maBnenue, V — MOnbHBINA 00bEM, T — abcommtoTHas TeMniepatrypa, R — ra3oBas mocrosiHHas, a u
b — mocrosiHHBIE XapaKTEpU3YIOIIUE MOJICKYJIbl JTAHHOTO BelecTBa, By, B3 ... - M T.1. BUPHAJIbHBIN
KO3(QPUIIUEHT, YTO TaKUM 00pa3oM SBISIETCS JABM)KEHHMEM 4acTull cpefsl. [IpoBomsmux xk mepeHocy
BEIIECTBA W BBIPABHUBAHMIO KOHLEHTPALMWU WIM K YCTAaHOBJICHHMIO PABHOBECHOI'O pacrpeiesieHus
KOHLIEHTPAIMK YaCTHIl JAHHOI'O COpTa B cpefe, MmoscHss npeamer auddysuu. B npumepe yero MoxHo
HAOII0JaTh OJJHO M3 TAaKUX SIBJIEHUH WIN MPOSIBICHUHN B NMPUPOAE KaK MOJIIPHOE CHUSHHUE WU KOrja B
nacMypHoe 0JIeTHO-Ccepoe He0O0 CMOTPETh HY)KHO Mepru(EepuIeCKUM 3peHUEM TSI IPSMO Teper CoOon
4yTh BBIIIE JUHUMA TOPU30HTA KaK Obl B OECKOHEYHOCTH Pac(OKyCHPOBaB 3peHHE, HalOiro/asi, TaKUM
o0pazom, 3a koiebaHusIMH 0030pa BOCTIpUATHS. B cXoxkeM cMbIciie, KOrjia HalpaBisiellb BUICOKaMepy
HAa KHUHECKOI, WJIM MOHUTOp TJ€ HarjlagHO HaO/lfolaeMble TOJOCHl XapaKTepU3YIOTCS Kak
B3aMMOJICHCTBHE MEXAY BOCIHPHUHHUMAIOIIMM U MHPOELHUPYEMBIM HMCTOYHHKOM 3JIEKTPOOOOPYOBAHUS
BBI3BABIIMX PE30HAHC 3JEKTPOMArHUTHBIX BOJH HMJUTIO30PHOW OOBEKTUBHOCTH IPEIMETa IOSBICHUS
HOBOM (hOpMBI HJIM UHTEP(EPEHIINHN CBETOBOI'O U3JIYyYE€HHUSI B BOCIPUSITHE.
A TaK Ke, MOSICHUB, TAKUM 00pa3oM, MPHUAEPKUBASICh TEPMOJUHAMHUYECKUX 3aKOHOB, CTOUT OTMETUTh
0co0BIM 00pa30M CaMo MOSIBJICHUE IEKTPOJUHAMUKY U 00pa30BaHUs HJIEKTPOMArHUTHOW aKTUBHOCTH B
TeNe, TAe TEOpHus SJIEKTPOMAarHUTHBIX MPOLECCOB B PA3IMYHBIX cpelax B OoJbIIeld Mepe SBISIeTCS
JBUKEHHEM B BaKyyMe HU3IIETO YHEPTe€TUYECKOT0 KBAHTOBOTO MOJIsI. B KOTOpOM OCHOBHYIO pOJIb UTPAIOT
B3aUMOJICUCTBUSL MEXKIY 3apsDKCHHBIMM YaCTUILIAMM, OCYIIECTBIISIEMBIX 3JIEKTPOMArHUTHBIMU MOJISIMU
BUPTYaJIbHBIX YaCTHUIl U UX POXKICHHUE.

B nmpumepe 4yero MoxHO pa3bsCHUTH IYTh CAMOBO3TOpaHUS Tella, TOrO KaK YeIOBEYECKOE TElo
MOXET IO/ BO3JCHCTBUEM WHBIX HANpPaBICHHBIX BO3JACHCTBYIONIMX CHJI, XUMHUYECKUX pEaKIHUil
CaMOIIPOU3BOJIbHO BOCIUIAMEHUTCS HAaXOAACh Ha JUCTAHUUU OT KAKUX-THOO BOCIUIAMEHSIONIINX
UCTOYHHUKOB. ['71e B CHIIy UX CHJIBI JEHCTBYET CUJjia BBILIE CHUJI IIECTOM CTETEHU THICAYU YETOBEUYECKUX
CrocoOHOCTeN Bo3AeHCTBYIoIIeH 13 BHe. C onpeseneHneM e€ HauBbICIIETr0 3Ha4eHUs B 00I1IeM IMOHATHH,
KOTOpast B JIECATKU THICAY pa3 MOIIHEE, YeM MOKHO IPEICTAaBUTh BOOOILE, yIpaBiisitolias 00
MeJTbYaIleld AIEeMEHTApPHOW YacTUIIEH W3 CIIOCOOHOCTH 00pa3oBaHUS M BUPTYyaIM3allUHM, a TIOCIE
oOpa3zoBaHHe CTPYKTYpy JIIOOBIX BemlecTB. Tak Kak camMo 1o ceOe BO3ropaHusi ABIseTcs (PaKTopoM
CJIEJICTBHUS IPUUUH B IIEPECEUEHUH, BPEMEHHU, MECTa, IEHCTBUI COBEPUIEHHBIX B IIPOLIECCE JBHIKEHUS, B
JTABJICHUH HAKOIJIEHHOTO U3JIUIITHET0 U30bITKA SHeprun. [IposBiisiionieMcs: B BO30YXA€HUN HAPSKEHUS
JJEKTPOMAarHUTHOM HMHAYKLIMHU Teja, KOTOPOE CO3MaET XMMMUYECKYH) PEaKLUI0 DK30TEPMUYECKOrO
NOSABJICHUS IJIAMEHM, TaK KAaK KPUTUYECKH BO3JECHCTBYIOLIEE NaBICHHUE BBIACIAET TEIJIO B TEJIO HE
yCIIEBAIOIIIEE OTBOAUTH N30BITOK HAKOIIJICHUS aKTUBHBIX TPOMEKYTOUHBIX CKOMUBIINXCS YaCTHUIL OT Tea,
KOTOPBIC W MO3BOJSIOT YEIOBEUYECKOMY TENy BOCIIAMEHUTHCS MPU aTMOC(EPHOM JABJICHUU B OTIUYHE
OT JaBJIEHUS B BaKyyMe.

C npyroil CTOpOHBI, €cThb 0OJbIlIas BEPOSTHOCTh TOrO, YTO B IPOLECCE Pa3BUTHS C MOMEHTA
00pa3oBaHMs K MOSBICHUIO YEJIOBEKA MPU COCTUHEHUU JIBYX TN B Mpoliecce IBOMIONHH. PazMHOXKeHHE
cnenoBaio myrém ciusaus XY + yY, B mporecce NeneHUs ABYX JJIEMEHTapHBIX KJIETOK, a MMEHHO
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OIpeeIEHHBIN MTEPHUOJT BPDEMEHH ITPH KOTOPOM TEJIO HE YCIIEBACT PEryIMPOBATh TETNIOOOMEH U MMPUBOAUT
K €ro BOCIUIAMEHEHUIO, U3 3TOro Oy/IeT ClipaBeIiIMBbIM XUMHUECKOE BBIPa)KEHUE TOr0 YTO:

- JlaHHOE COeMHEHHE JOMYCKAeT TOJIBKO IMOCTPOSHUE HECKOJIbKO MPUEMIIEMBIX CTPYKTYPHBIX (OpMYI
JEWCTBUTENIFHOT'O COCTOSIHUSL MOJIEKYJ, 9TOI'O0 COCJHHEHHUS M ero XMMHYECKHM CBoicTBaM. B uém
OTBEYAET, KaK HeKas - JM00 ofHa OTJeNbHas GopMyJsa, a HU HEKOTOPOE UX COYETaHUE HalO0XKeHue 0o
pe3oHaHc CTPYKTYp. Tak Kak, Kaxkaoe onpeaeaéHHOe XUMHUECKOe COeIMHEHNE, HE3aBUCUMO OT crioco0a
€ro MOJTyYeHHs] COCTOUT U3 OJHUX M TeX XK€ 3JIeMeHTOB. [Ipu TOM, 4TO OTHOIIEHHE X MACC IMOCTOSHHEI,
a OTHOCHUTEJIBHOCTh KOJIMYECTBA MX aTOMOB BbIpakaeTcs LeNbIMH 4yuciaamMu. CTporo nNpuMEHUMBIH K
ra3oo0pa3HbIM, U XKHUJIKUM coeluHeHUsM. COrjacHO KOTOPOMY: - BCE MUKPOCOCTOSIHMSI CHCTEMBI C
JTAHHOW DHEpPruel paBHOBEPOATHBI. Tak Kak B TEPMOJAMHAMUKE, YHCIIO PABHOBECHO COCYILECTBYIOIINX B
Kakoi - nubo cucreMe (a3, He MOXKeT ObITh OoJyblIe ynciaa 0OpazyroUMX 3TU (ha3bl KOMIIOHEHTOB.
XapaKkTepU3yIOIIUXCsl CTEXMOMETPUYECKUM COOTHOIIEHHEM YYAaCTBYIOIIMX B HUX BELIECTB, CTENEHBIO
IpeBpalleHHs], KOHCTAHTaMU CKOPOCTH U PaBHOBECHEM, SHEPTHel aKTUBAIIUH, TETUIOBBIM d(h(heKkToM.

W3 storo crnenyer B IMOCIEAOBATENbHOCTH TO, YTO peaybHas Ttemmeparypa — 71, pabotel - A
YeJIOBEYECKOI'o Teja B YCIOBHMAX Pa3BUTHs Hauaja BpeMeHH - f, CO3JaBIIMX *XHM3Hb UYEIOBEUECTBA B
OKPYXXEHHH BO3JICHCTBYIOIIEH Cpebl OTHOCUTENbHA YCIOBHUSAM 3apOKJEHHs B cpele aTrMoc(epHOro
JIaBIICHUS TAIONINX YCJIOBHUS UIS KU3HU. A MMEHHO AaBlieHUs, 00bEMa, atMochepsl, IHEPreTHUECKIX
pecypcoB M pecypca BpPEMEHM INpeObIBaHMs, I/ie TeMIeparypa OyneT paBHa IMEPEMEHHOW WU
BereratuBHOUM ~ min = 2196°C. To, B MCKIIOUMTEILHOCTH HAIJICIKAIIECI0 CMEIICHHOI'0 COCTOSHHS K
paboueii AT°C, Toro uro. Ecinu pnanHyro Temmeparypy pasleiuTh Ha IMPOMEXKYTOK BpEMEHU
IOCEKYHTHOT O pa3BUTUsA OoT N = 0 10 Hayana pa3BUTHUs, PAaBHOTO MIEPBON MUHYTE Hayasla, U3 UCUUCIICHUS
HmIecTUIECITH CeKyH Imun = 60cek. ITonydnM MOCTOSIHHYIO B OOJbIIEH Mepe HapMaJbHYIO padodyio
temmneparypy ATn = 36,6°C HaaieKaIiero CMEIIeHHOr0 COCTOSHUS u3: ~ win =~ 2196°C/t 60cex = ATn
36,6°C ucxoas u3z o0bEma Maccel Tena u ero GyHkmuil. Tak kak, oOpaTHB Mpolecchl 00paTHBIM 00pa3oM
TO, JAHHBIE BELIECTB MPEBPATATCA B KUIEHUE MAcChl, MOSCHSS 3aBUCUMOCTh CTPYKTYPBI OT JIaBJICHUS
BHEIITHETO BO3JICHCTBHS B BaKyyMe Ha JKUIKOCTH, B OTJIMYUE OT JaBIICHHsS aTMOC(EpHOro KOTOpoe
peryaupyer TemnaooOMeH M MO3BOJSET BOCIUIAMEHAThCs. JIMOO mpuMepoM 4ero MOXET MOCITYXHUThb
JNEKTPUUYECKHUH MPEe0XpaHUTENb, B TOT MOMEHT, KOT/Ia HAarpy3Ka HalpspKeHHUsI KpUTHYECKasi, a CEUYCHHE
¥ KOO(PPHUIMEHT IUIOTHOCTH COCTAaBa HUTHU MPEAOXPAHUTEINS MBI WJIM PACCUMTAH HA ONMPEICIEHHYIO
HarpysKy IeperopaHusi, He Jarollyto CropeTb, OCHOBHOH CHUCTEME.

Takum 00pa3om, CTOUT y4ecThb MOCIIEOBATENILHOCTH K 00Pa30BAHUIO WIIM OTPAKEHUIO JIBMKEHUS
NPOEKIIMU 3JIEKTPOMATHUTHBIX BOJIH OMO(HU3MUECKON SHEPTHH, KOTOPOIl BBIpa)KaeTcs BO3JCHCTBHE Ha
O0BEKTHI, JPYr Ha JApyra, Tak M UX B3aUMHYIO0 OOYCIIOBJIEHHOCTb B IOPOXKIECHUS NEHCTBUH OIHUM
O00BEKTOM JPYrUX MM UX KPAaTKOBPEMEHHOCTb >KM3HM. [lyTh NaHHBIX BO3JEHCTBUI 00yclaBIMBaeT
¢dopMBl, MyTEM TNPOEKIHUU DSICKTPOMATHUTHBIX BOJH B JBWKCHHM IIOTOKA MHHHMYM OJHOW W3
JJIEMEHTAPHON YacCTHIIBI, KOTOpas COCTaBIisieT pa3mep oT /60 wm HaHO METpPOB OOYCIOBICHHBIX U3
mw3Mepenus Tum = 10~ 9m. JluGo B Beipaxkenuu Joc. Knepra Maxcsenna IMke = 10™8 B6, Bunveenvma
Doyapoa Bebepa 1B6 = 1Tn - M* = 108 marsutHOrO MOTOKA. B BRIp@)KEHNME TIOTHOCTH YHCIa 00BEMA
yactun 1018*  gpnsrommxcs ckanapHOH BENMUMHOMN, XapaKTepu3yIOIleH pa3Mepe OIHON YacTHIIBI
matepur 10718% 13 Toro uto BenmMuMHA KakAOro 3HAYEHHS, B OTIMYHU OT BEKTOPA, MOKET OBITH
BBIpa)K€HA OJTHUM JI€HCTBUTEIbHBIM YHCIOM. ClIeICTBHEM YEr0 COBOKYITHOCTh 3HAUEHUH CKalsipa MOXKHO
U300pa3uTh Ha JIMHEHHOH IIKane ckaje — OOBACHSIOIIEM caMoO €ro HasBaHue ckausip. M3 Toro uro
CKaJISIPHOE I10JIE SIBJIsIETCS 00acThiO B KayK0M ToukH P koTopoii 3aaaH ckaisip . K noHATHIO TPUBOJAT
MHOTHe (U3UYECKUE SIBIICHUS, Ha NMPUMEpE TeMIlepaTypbl TOYEK HEPABHOMEPHO HArpeTON IUIACTHHbI
oOpasytomiell ckaisipHoe mojie. Toro 4ro OTHOCHTEIbHO €ro BEKTOPOB, SIBJSIOIIMXCA CKAJISIPHBIM
IPOM3BEICHUEM BEKTOPOB @ U b, uncio ckanspa (a, b) paBHbIil Tpou3BeICHHUIO [UTMH 3TUX BEKTOPOB Ha
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COS yIJia 4 ¢ MeXJly HUMH TO eCTb, (a, b) =|a || b | cos ¢. 13 Toro u Toraa, koraa padora cuisl F Baomib
npsimosinHeiiHoro orpeska S paBHa (F, S). [Ipumepom dYero MOXHO MOSCHUTh HA4ajao PEakKiUil B
BBICOKOM BakyyMe, NyTéM XHUMHUYECKUX TIPOIECCOB MpPH B3aUMOJIEHCTBUM HWHEPTHBIX Ta30B C
pPaCKaJICHHBIMH CKaJSIPHBIMU TIONISIMH, OOpasyroniue AeUCTBUS (PU3UYECKUX 3aKOHOB JIBHXKEHUS,
OCHOBOIIOJIAraloMInX OMOJIOTHYECKYIO CTPYKTYPY BUAA U BX npupoay. C Apyroi CTOPOHBI:
- B3aumoeiicTBre Bakyyma 00pa3yrolero JaBjieHrne TOPOKAAET CHITy 00pa3yIoNIyIo 3aKOH Hepa3phIBHO
CBS3aHHBI PABHO3HAYHBIM B3aWMOJICHCTBUEM MEXAY pPEaKIUsIMU XUMHUYECKHMX U (PUINIECKUX
TIPOLIECCOB, OOPA3yIONNX HHU3IIee JYHEPreTHUeCKOe COCTOsSHHME KBaHToBoro mome P<10~% maromee
BUPTYAIM3AINIO WM WJUTIO3UIO TIEPHO/Ia BPEMEHHU B OTPAKEHUH peaibHO 00BEKTUBHOCTH B BO3/ICHCTBUN
Ha BOCHpUATHE TMPHUPOABl OHUOIOrMYECKOTO BHUIA. B BBIpAKEHHMM MAaTeMaTUYECKOM BEITMYUHBI
COCTaBJISIOLIEH MpoLuIoe, HACTosIEee U Oyayliee CTPYKTYphl, KOOPAMHAT BEKTOPHOM cuctemsbl. Takum
o0pa3oM, MOXXHO OMNpPOBEPrHYTHh (aKT B3pbIBA MPU 3aPOKJICHUM BCEIIGHHOH, TaKk Kak JIro0oe
(hopMHpOBaHUE 3TO POCT B MpOLECCE pecypca U BpeMeHu. M3 3Toro cienyer BBIBOJ TOT'O UTO, B JTIOOBIX
ClIydasx TOJIbKO JIaBjeHue - P cMokeT o0pa3oBaTh 3aBUCUMOCTD JIBUJKEHUS B JTF0OOM HAINpaBIEHUH YETrO
WJIH KOro JIn6o0.

Tak kak ecnu paccMaTpUBaTh MOJ JABJIEHUEM 3BYKOIOAPAXKaHUs, 3BYKa OTPAKEHHUS C YaCTOTAMHU OT
16 I'y o 20 xl'y B Y4EOBEYECKOM BOCIIPUSATHU WIIM YIPABICHHEM TOCPEJICTBOM HMHBIX TEXHUYECKHX
crioco6oB u ycrporictB 6onee 20 kI'y ynpTpasByka, mbo menee 16 I'y nadpassyka. 13 Toro uro, ero
CBOMCTBAa M KaueCTBO TAPMOHMUYECKUX KOJeOaHUM, CIIOCOOCTBYET Hayaly IBUKCHHS WIIM JCHCTBHI B
Pa3BUTHU U BIUSHUU Ha 3JIEMEHTapHbIE 3aKOHOMEPHOCTH B IIPUPOJIE U CO3HAHUSA K BocTpusiTio. [TloTomy
KaKk 3BYK oO0JlaJjaeT TakuM JEHCTBHEM, Kak: - MOXKET OBITb B COCTOSHUHU IIOKOS, pacciadisiTh,
OanmaHCHPOBaTh, pa3paxkaTh B OTPAXKEHUH peduiekca MyTéM UMITyIbca K AeHCTBUI0. Tak Kak cpeaHss 1o
BPEMEHU PHEPrusi, KOTOPYIO 3BYKOBAsl BOJIHA MEPEHOCUT B €IMHUILY BPEMEHU 4Yepe3 €IMHUILY IO
MMOBEPXHOCTH, PACIIOJIOKEHHON TMEPIEeHIUKYISIPHO K  HAMpaBJICHUIO  PACIIOIOKECHHUSI  BOJHBI
IPONOPIIMOHATbHA KBaJpaTy 3BYKOBOTO JaBIEHUS, M3 TOrO YTO MPOXOXKICHHH 3BYKOBOW BOJHBI
nepeMeHHO U30BITOYHO JABJICHUIO, BOSHUKAIOIICH B OKpykatomieil cpene. OObIYHO 3BYKOBOE JIaBIICHUE
Majo MO CPaBHEHHUIO C TMOCTOSHHBIM JIaBICHUEM IPOCTPAHCTBEHHON aTMOC(EpHON Cpeabl B OOIINX
macmtabax. M3 TOro 4ro CTOMT y4ecTh U OTMETUTH TO, YTO 3BYKOBOE JIaBIIEHUE PA3HUTCS OT JaBJICHUS
3ByKa TEM 4TO, SIBIISICTCS pauaIllMOHHBIM fAaBiieHrueM. [10scHss To, 4TO cpeiHee M0 BpeMEHHU N30bITOUHOE
JIaBJICHWE, KOTOPOE MCHBITHIBAET MPEMITCTBUE, MOMEIIEHHOE B 3BYKOBOE IIOJie, a MUMEHHO 001acThb
IPOCTPAHCTBA B KOTOPOM pacIpOCTPaHSIOTCS 3BYKOBBbIE BONHBL V3 ompeneneHus uMIysbca,
nepeaBaeMbIX 3BYKOBOW BOJHOW MPEMATCTBUIO, OMPEIENsis, TaKUM 00pa3oM, MPOU3BOJUTEIBHOCTh
BU3yaJIbHOM JIEMOHCTPAIIMHM COMOCTABUMOCTU JJIEKTPOAKYCTUYECKUM HCITYCKaHUEM B OTPaKCHHE U
BOCHPHATHE CIToco0a KoJIeOaHUH COAEPIKAIUXCS B OTPAKEHUN 00bEKTa (Tela) K n3o0pakeHuto (00pazy).
[To3Bomnsromiee paccmaTpuBath AU¢Gy3HOE U MPAKTUUYECKU U30TPOMHBIE STIEKTPOMArHUTHBIE (POHOBBIC U
penUKTOBbIE N3NydeHUsl. CIEKTphl OJIM3KUE K CIEKTPY a0COIMIOTHOrO YEPHOT0 Tela ¢ TEMIIEPATypOil
2,7 °K no Kenveumny. Tak KaKk 3aKOHOMEPHOCTh YCIIOBHM, BPEMEHU M PACIPOCTPAaHEHHOCTH TOTO WJIH
UHOrO (DOHOBOTO OOBEKTa M3MEPEHHUS WM TPYNIbl (DOHOBBIX HM3MEPEHUN B KOJIEOAHUSX CIIEKTPOB
TEMIEPaTyp U OTPAKCHUH OOBEKTOB BU3YAIBHOTO M300paxkeHHs. [lo3Bomstor orpasuth nuddys3Hbie
3JIeKTPOMAarHuTHhIE (DOHOBBIE MPEMATCTBUSA [UIsl 3BYKa, OMNPENENss €ro CBOMCTBA M3 (DU3MYECKUX
3aKOHOMEpPHOCTEN. B OoTHOIIEHNN YenoBeka U ero (yHKIUH BOCOIPUHUMATh U OTPAXKaTh 3BYK SBISETCS
VWHANBUAYAIBHON CHICH(PUIECKONH 0OCOOCHHOCTBIO MOCPEICTBOM TOJIOCA, SI3bIKA U PEUU B BOCIPHUSTHH
yxoM. ['1e B mepegaun cOOOIIEHH TOCPEICTBOM PEUH CO3BYYHO CBSI3aHHBIX C YCBOEHHOM HH(OopMaluei
WHTOHAIIMU 3BYKa CIIOB, B TOUHOCTH C MOCIEAOBATEIbHOCTBIO, SBIAETCA KaTacTpo(pUUECKHU BasKHBIM
XapaKTEpHbIM SBJICHHEM. B MOCTpOCHHM OTpPa)KEHHUS COMOCTAaBUMOCTH MBICIUTEILHOM KapTUHBI B
BOCIIPHUATHU YXOM 3BYKOBBIX BOJH SIBJISIETCS, BOCHPHUSATHE HWHTOHAIMM, TEMIIA, YacTOTHI TemOpa,
nepegadeil OTpaKeHUsl MPEIuKaT - ayIUalbHbIX, BH3YaJbHBIX, KHHECTETUYECKUX M MOJMMOJAIBHBIX
CJIOBECHBIX 3ByYaHWH. JlaromMX OTpa)X€HHWE COMOCTABUMOCTH CMbICIAa W IIepeayd, CBOWCTB, U
00beKTUBHOCTU Al Mo3ra. C oTpakeHUEeM Uil JEHCTBUN MaTepHallM3alluyd Pealnu3yeMoro CTpOeHUs
MPAKTHYECKUM CIIOCOOOM OTpaasi €ro peajibHO MM HAaTYpalibHO B MPOMOPLHMSIX U CTPYKTypax.
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C ToukM 3peHHsI CTPOEHHUS OWOJIOTHH, TICUXO-3JIEKTPOPHU3UOIOTMH U IOCIEAOBATEILHOCTH
o0pa3oBaHMsI B JIBUJKEHUE MBICISIIEr0 OMOJOTMYECKOro BHJA, TO JAHHBIM CIOCOO MOXKHO IOHSTh
cienyromuM obpazom. M3 Toro uro, gaHHoe oOpa30BaHHE XapaKTEPU3YETCs KaK HE CYLIECTBYHOILUM
00BEKT, WM OTOOpaXEHUE B MPOCKIMH MaTepuu OOpa3ylolleld WIUTIO3MI0O B WM Ha ONpeeNEHHbIH
HEpUOJi MPOCTPAHCTBEHHO-BPEMEHHON 3aBHCHMOCTH 3BOJIOLMOHHOIO JIBUKEHUS, B HAIPaBIEHUU K
00pa3oBaHMIO, TaMATH, YyBCTB OCSI3aHMs, CIIyXa, OOOHSHUE, ONTHUYECKONH 00BbEKTUBHOCTU B BBIPAXKEHUN
NOHATHSA JyIIW, TajlaHTa, JEATENbHOCTH U YyBCTBUTEIBHOCTH. DBbIpakaromux HCTOPUUYECKU
MEHSIOLINECS BO33PEHUsI HA BHYTPEHHUN MUp uenoBeka. Omnpenensis Iocae10BaTeIbHOE Pa3BUTHE U €TI0
CTPOEHHE B 3aBHCHUMOCTM C KaXJO0H JoJled MOCEeKyHIHOI'0 COBEpULICHCTBA HACAIM3ALUU U
VWHAVBUAyalIN3allued B COBOKYIIHOCTM Tela W pa3ymMa C MOMEHTAa BETETalMOHHOIO IEPUOAA.
Bo30yauBIIero oXwBJIEHHE AaKTUBHOCTH B OTJIMYHME OT COCTOSHHUS TOKOS K JKU3HEAEATEIbHOCTU
opranu3moB. M3 mpocToro MakpOMOJEKYJSPHOI'O MOCIEA0BAaTEIbHOIO Ipolecca K 0Opa3oBaHHIO
HEHpPOHOB K TJIaBHBIM (YHKIMOHHPYIOLUIUM 3J€MEHTaM M BCIOMOraTelIbHBIM KJIETKaM — HEHpPOIIHH
¢dbopMmupyOIMX HEPBHYIO TKaHb. C OTPOCTKAMH HEPBHBIX KIIETOK aKCOH, OOpa3yIOUIMX JeicTBUE
pedIeKTOpHOM pEaKIuu OCYIIECTBIIEeMO 0€3 ydJacTHsl ILEHTpPaIbHOM HEPBHOW CHUCTeMBI. [lyTém
nepenayu Bo3OyKAEHUS B Ipeeax OJHOM HEPBHOM KJIETKU MO pa3BETBICHUAM €€ JJIMHHOIO OTPOCTKA
aKCOHA, NPOBOJAIIMX HEPBHbIE HMMITYJIbCHl 1O BOJNOKHY TonumHoi 0,5-30 mrxm B myune Iwmm 'y
0ecro3BOHOYHBIX TpH ToNmuHe Lymm. B 3aBrcHMOCTH CKOpOCTH TIpoBeneHus umiyiscos ot 0,5 no 120
m/c. OOpa3ys COBOKYMHOCTb OOpa3oBaHMs, HEPBOB, TI'aHIVIMH, OpraHOB YYBCTB, MO3ra HUX HaMsTh.
[lepenoBasi curHanbsl OT nepuEepUUECKUX UYYBCTBHUTEIBHBIX PEIENTOPOB, B LIEHTPAIbHYIO HEPBHYIO
cucteMy o0pa3ysd BHEUIHHME U BHYTPEHHHME OTPAXEHHUS TIICUXUYECKHUX, TICUXO(DU3MUYECKUX U
IICUXOJIOTMUYECKUX JEATENbHBIX IpoueccoB. YTo TakuM o00pa3oM peaau3yeT OObEKTHBHOCTb B
CYLIECTBOBAHMM Te€JlA B OKPY)KAIOIIEM MHpE, B €ro NPOCTPAHCTBEHHO-BPEMEHHOW 3aBHCHMOCTH M
nepekuBaHue MOMEHTOB (a3 B JaBICHHU JBONIONMOHHOTO MPOIECCa, CHIIBI MaTepuu 00pa3yromien
KHU3Hb B 3aBUCUMOCTH NPUPOABI B BO3JEHCTBMM Ha JIOOble TOYKHU 00O cucrembl. B uactHOCTH
4eJoBeKa, OO0JIaJaroIiero BOCIPHUATHEM OLIYLICHHs, B OECCO3HATeNbHOM IOHATUU MEepelaBaeMbIX
JNEUCTBUIM KOTOpPbIE MOT'YT OBITH BCIIOMOTaTENIbHBIMU K I10/ICO3HATENIbHBIM PEAKIUsAM CO3HATEIbHOIO
JIBYDKEHUS B IIOHATHH 3aBUCUMOCTH U IOTPEOHOCTH. TO €CTh, I04eMy UMEHHO TakK, a He HHA4e, IOTOMY
Kak Oecco3HaTelbHOE pEryjiupyeT CO3HATeIbHOE, a II0JICO3HATENbHOE OCTAaETCs Nepu(epuitHbIM
pediiekcoM, OTrpaHMYMBAIOIIMM WM BOCHPUHUMAIOIIUM pa3paXUTENId B 3aBUCHMOCTU TaMATH
MBIIIIEYHON WJIM MO3ra, HEPBHOM CHUCTEMOW NaloUIed OTpaKEHUE B JACHUCTBUTEIBHOCTH. UTO TakuM
00pa3oM MOXET CBHUJETENbCTBOBaTh U OBITH MPUMEPOM TOTO YTO MOXKET OOpa30BbIBaTh pa3UyHbIE
(OpMBI, IIBETOBBIE TaMMBbl U CIIEKTPBl, UMETh CBOMCTBA M COCTaB MOCTOSHHOIO coxpaHeHus. [lpu
ONpeNeNEHHBIX YCIOBUAX M MEXaHHW3MaX B JBIKEHUM WU TPUHAAJICKHOCTH C HU3MEHEHHEM B
TpaHchOopMHUpOBaHUE WK e OopMalHio B O0€CCO3HATEILHOM BOCIPUATHH K CO3HATEIBHOMY OTPaXKEHUIO,
TO €CThb OOBEKTUBHO M HATypaJbHO B 3aBUCHMOCTH MAaMITH IOACO3HATEIBHOrO KOHTPOJIS. UTO Takum
0o0pa3oM CO3HaTelIbHOE MOXKET OlepexaTb OeccO3HATEeNIbHOE, OrpaHWYMBasi €ro B 3aBUCUMOCTHU
JeATeNbHOCTH, MOTPEOHOCTH MO0 CIIy4alfHOCTH MpOoUCXoiiiero. To ecTh CO3HaTeNIbHOE cpabaThIBaeT
ObicTpee OeCCO3HATENFHOI'0 TOrJa, KOrjla eCTh NaMsATh B peduiekce MOJCO3HATENBFHOI0, KOTOPOoe AaéT
UMIYJIbC K ACUCTBUSM MPOUCXOSAIINM, IPOLIEIIINM UM KOTOPbIE MOT'YT IIPOU30MTH, HO B YCIOBUSIX
HaMsTU ¥ 3aBUCUMOCTH OOCTOSITEILCTB JMOO0 MPOLIECCOB MPOCTPAHCTBEHHO-BPEMEHHOI'O IEpH0Jia, B TON
Wi uHo cdepe. Hanensis, Takum oOpa3zoM, *KHUBbIe U HEOPraHUYECKHE OpraHU3Mbl MHIUBUAYaIbHON
0COOEHHOCTBIO, CBOMCTBOM M BHJIOM K OTPaKEHHUIO, TIO3BOJISAS PETYIUPOBATh KaKne-THOO MPOIECCH B
3aBHCUMOCTH Pa3BUTHUs, CHOCOOHOCTEH, MHTEIIIEKTA, XapaKTEPUCTHK, UYyBCTBUTEIbHOCTH U CBOMCTB. UTO
KacaTeJIbHO U OTHOCUTENBHO 3JIEKTPO(U3NOIOTUN PACTEHUN TO 3]1eCh JeHCTBYyeT Ooee CIOKHBIN, HO
AQHAJIOTHYHBIA TPOLIECC TOJBKO B 3aBUCUMOCTH (DJIOpPBHI M (payHBl MX CYIIECTBOBAHHS ONPEACIEHHBIX
IOJOKEHUEM M KIMMAaToM, IMOYBOM M YCIOBHAMH B DPAa3BUTHM POCTa OT MeCTa HACaXICHHs B
HEIOCPEICTBEHHOCTH UX CTPYKTYPBI BOCHIPUATHUSA K pocTy. B mpuHIune, kak M KMBBIX OPraHU3MOB, U
YeJI0BEKA KOTOPBIE ONPEAEIISAIOT 3aBUCUMOCTb JIYUILIEro MECTa CBOETO HAXOXKJICHUS U MOJIOKEHUS TYTEM
IICUX0aHAJIN3a B 3aBUCUMOCTH BO3MOYKHOCTEH CIIOCOOHBIX K CaMOpPA3BUTHIO 10 MOJIHOW IMOENH, XOTs
JaHHBIA (DakT cTapaercs MPOAIMTh MUHUMAJIbHBIMHU 3aTpaTaMyd MaKCHUMAaJbHOIO MYTH BO3MOXXHOCTHU
MO3ra, KOTOPBIH 00peuEH 3aBUCUMOCTBIO BpPEMEHH U PECYPCOM JeITeNbHOCTU. B 1anHOM citydae nro0ast
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BO3MOXHOCTb OI'paHMYEHA 3aBHUCUMOCTBIO IBYX MONYIIApUl MO3Ta, KOTOPBIH CIOCOOEH peaan30oBaThCs
¥ COBEPILIECHCTBOBATHCS B YCIOBHAX, TOIBKO YIABOCHHOH CBOOOIBI NEMCTBUN MOCPEICTBOM OIIMOKU U
YCIOBUI OKPYXEHHUs, TaK KaK YeM XyXKe OKPYKEHHUE, TEM BbIIIE€ BEPOSITHOCTb COPOTUBIIEHHS B IIOTh
710 KaTakiau3M. YeM BhllIe U OnaronpusTHee OKpY>KEHHUE, TeM BBIIIE YYBCTBUTEIbHOCTh, KAUYECTBEHHEE
OTpPaXXCHHE B BOCIPOHM3BEACHHE OOBEKTHMBHOCTH. HO TpM yCcIOBHH CIIOCOOOB COMPOTHBICHUS U
HOACTPONKHU K BO3/ICHCTBUIO HETAaTUBHOIO OKpYkeHUs. C U3MEHEHUEM HEraTUBHOIO Ha OJIaronpusiTHOE
¥ Ha00OpOT, IPU BBIAEPIKKE, CKPHITUHA MHPOPMAIIUU YHEPIeTUUECKUM 3a11acoM pecypcea K oTpakenuto. C
MHUHHMAJIbHBIM TIOJIy9€HUEM yIepOa OT HeraTHBHOTO HCTOUYHUKA HA COMPOTHBIISIONIEECS TEJIO HJIEMEHTa,
KOTOPBIH MOABEPKEH OOJIBIINM BPEMEHHBIM CPOKOM HA BOCIIOJHEHUE COCTOSHUS YCTONUNBOM AMHAMUKI
JBIDKEHUS. MUHUMAaJIbHBIA CPOK BOCHOJHEHHMS MOPAIbHOM KOMIIEHCALMU SIBJISETCS COOTHOIIEHUEM
HaHECEHHOTO ymepoa Xt Kk koomanTanuu JTu00 €€ BO3MEIICHUI0 KOMIICHCAIMU YU paBHBIX 3HAYCHHIO
Yriciia BRIpaKEHHOT0 B yacax Xt/4 = 1 k 3aTpare Ha KOMITEHCAIIMIO BO3MEIIIEHIE BPEMEHU

Wt/q = 12,16666666666667, rae Tak e cieayeT yuecTb U TO, 4TO JaHHOE oOpa3zoBaHue GopMupyercs B
3aBHCUMOCTH JIaBJICHUS BO3JICHCTBYIOIIEH CHITBI OT HyJst N = 0, TOCTEeTIEHHBIM HarHETaHUEM, CBOUCTBAMHU
Y CTIOCOOOM HarHeTaHus B 3aBUCUMOCTb 00pa30BaHMsI HHEPLIUU 00Pa3yIOLIyI0 OTPULIATENIbHYIO SHEPTHUIO.
JlaHHOE BO3MEIIEHHE TaK K€ MOXKHO IIPeoOpa3oBaTh U3 MUHYTHI WIIM CEKYH/bI K 4acy, C TOUKU 3pEHUs
IICHXOJIOTHH TPeoOpa3oBaHUEM BO BpeMeHH. (151 HapMaJbHOTrO 3/I0POBOTrO YEJIOBEKA TaK K€ CIEIAYeT
y4eCTb, YTO IPU OOJIBIIOM WHEPIIMOHHOM JIBHYKCHUH ITPEUMYIIECTB IAKE ITPH CKPBITHIX 00CTOATEIHCTBAX
BEPOSATHOCTb KOMIIEHCAIIMH 3aTPaThl BDEMEHU MEHbIIIE KAK MUHUMYM B I1OJIOBUHY, @ UMEHHO

Yt/4 = 6,803333333333333 ot mynst N = 0. Camo yrHeTeHHE U AYILIEBHOE COCTOSHHE OTPA3UTh U BBISIBUTH
HEBO3MOXKHO, TaK KaK COCTOSHHE TEPEeKUBAHUS, CTpECcCca U MIOKa B OOJBIIWHCTBE CIy4aeB CKPHITO B
BBIJICPKKE AMOLMH, 3a UCKIIOYEHUEM BbISIBIIEHUS! IPAKTUYECKOro HAOMIOAEHHUs KBAIH()ULIUPOBAHHBIM
aKaJIeMUYECKUM CIIELUATUCTOM.

JInbo ecnu Bo3MelEHUE ABIISETCS KOMIIEHCAIMU KaKUX-JIN0O CPEICTB, pABHO3HAUHOM 1IEHE BO3MEIIECHNUS,
nyréM B NPWIOKEHHE. YCHIUS (U3UYECKUX CHIIbI, 3aTpaT PACCUUTAHHBIX BPEMEHHBIM cpokoM. C
KOMITEHCaluel paBHO3HAYHOM 3aTpaThl 0e3 paBa Ha OT/IbIX, 32 HCKIIOUEHUEM B ITIOKOE CHAa HO HE MEHee
BOCHMHU C TIOJIOBUHOW YacoB N = 8,30 u. u npuéma numm Ho He Oonee TpEX ¢ moaoBuHOM yacoB N = 3,30
y B TEYCHHE OJHMX CYTOK N = 24 yacoB. UTo TakuM 00pa3oM MO3BOJIUT HE YIIEMJISATH IpaBa YeIOBeKa
auas ero cBo0o/bl, 6€3 HaHECeHUs Bpelia, U B MOJHOM Mepe KOMIEHCUPOBATh MOHECEHHBIE 3aTPaThl
CIpaBEIIIMBBIM CIIOCOOOM, /1711 yIOBJIETBOPEHHUS MOTPEOHOCTH B HCIIOITHEHUH TPeOYeMOro OnpeeeHus,
CPOK M BpeMs YAOOHBIM CIIOCOOOM MYTEM CTPOroro WM JIOAJIBHOIO BO3MEIIEHUS MOPAIBHOIO H
MaTepuajJbHOro YyOBITKOB W TpaBM. B 1aHHOM ciydae JuUisl JIy4dllIero BapHaHTa OTPAXKEHHUS B
COIPOTHBIICHHE K OTCYTCTBHUIO YS3BHMOCTHU SIBJISETCS TIEPEHAIIPABIICHIE YTHETEHUS MCUXO(PU3NIECKOM
B3aMMO3aMEHSEMOCTBIO CPEJICTB JTHMOO OPraHOB, pABHO3HAYHBIX YOBITKY MOTEPH B COOTHOMmEHHH 1:1, a
TaKke Oec(OPMEHHOCTb, DPABHOAYIIME, OTKIKOYEHHWE BOCIPHUATHUS IIOABEP)KEHHON amepTypsl K
BO3JICHCTBUIO IIPU YCIOBUAX PEAKLIUM, IIOHATHEM OIEPEKECHUS U IepexBaTa IeUcTBUi. B HanpaBieHun
orepeXeHns 0ECCO3HATETHFHOI0 KOHTAKTa OTPAKEHUEM CO3HATEIIBHBIX IEHCTBHIA, B IPUCYTCTBUH ITAMSTH
NOJICO3HATENBLHO MPOIIEAIEro, B Oyayliee 1n0o HacTosee, MyTéM CKOPOCTH B IPOU3BEICHUN aHATN3a
K MOMEHTY PEaKIiy J0 Havaja JeUCTBUI COOBITHS THO0 00CTOSITENHCTB. UTO TPYAHO (PUKCUPYEMO, U3-
3a OTBJICUEHHS] BHUMAHUS K COXPaHEHHIO ITaMSTH B pedIiekce aBTOMAaTU3Ma JICHCTBHIA.

JUis Toro, 4yto OBl YBEJIMYHUTH CONPOTHBIEHHUE KaK OTPULATENBHO BIUSIONIETO M HEraTUBHO
HOJOXKUTENBHOTO ISl JAPYTUX, ¢ OTPAKEHHWEM WM PAaCTBOPUMOCTH OT TOrO WM Ha TOT HUCTOYHHK,
JOCTaTOYHO COMOCTABHUTH U OL[CHUTH JCWCTBUE JJISI TOT'O YTO OBl MPUHATH WM UCKITIOUUTH petienne. Toro
YTO OTHOCHUTENIBHO YBEJTMUEHUS CUIIbI SHEPTHH, TO B JAHHOM CJIy4ae CTOUT YUECTh Ha CKOJIBKO TpedyeTcs
YBEIMUUTh CUJy WJIM HAalpsDKEHUE B MOIVIOIIEHHE WIM JaBleHHE Macchl. B naHHOM ciyyae ecnu
paccMaTpuBaTh MPAKTUYECKUH MTYyTh JEHCTBUM TO, CTPOUTCS CIIeAyIOIUM 00pa3zom. Eciii uTo To uinm yem-
1100 CTAHOBUTCS OrPaHUYEHUE, IPEOOJIETh JIF000e NH(OPMATUBHOE NPENATCTBUE, BCET/AA IPOLIE BCETO,
KOT/1a CHUMaelllb 0apbep npujaena. B yacTHOCTH XU3HU YeoBeKka OapbepoM MpHJieNna sSBIseTCs CMepTh
WIN CTpax, JJIsl TOrO 4TO OBl MPEO0NeTh 00 UCKIIOUUTh HETaTHB U YBEIHUYUTH IMO3UTHB TPeOyeTcs
yMEepeTh WM HEKOTOpOe BpeMsl CTpajaTb. B 1aHHOM ciyyae, 4To Obl HCKIFOUYUTh CMEPTh U CTpaJaHHe
cieyer oOpaTHO MPONOPLUOHATIBHOCTh BBIPAKEHUS, MUHYS HPENATCTBUA, IJ€ BAKHEHIINM KIIOUYOM
SBIISICTCS CEHCOpPHAsi BOCIIPUMMYHUBOCTH B TOCJIEIOBATEIBHOCTU CBEJICHHUS WH(POPMALUU W3 TOUYHBIX
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BHYTPEHHUX yOexaeHuu. s Toro 4ro Obl COBEPIINTH, TPEOYETCS YBEIMUUTH Pa3HOCTh MOTEHIIMAJIOB,
NPUOPUTETA, TPEUMYIIECTB MEXAY ABYMS TelaMH W Ooiee, Te €CTh JBWKCHHE BHYTPEHHEH CHIIHI,
BO3HUKaoIMe B JehopMUpPYyeMOM Teje, KOTOpO€ CleayeT BO30YIOWTh IO/ BIUSHUEM BHEIIHUX
uctouHukoB. Hanpumep: npu HeOonbIIoM nepen30ObiTke Kucioponaa 80 1 M3MEHEeHUEM J1aBieHus - P B
OIpEeeIEHHOM YJacTKe Tella MPUBOISIIUAM K KPATKOBPEMEHHOH CMEPTH JIMOO IMOTEPH COZHAHUS C HOBBIM
BO3POXKJICHHEM dYepe3 HOBBIM MH(POPMATHUBHBIA TpeAesl Oecco3HaTelnbHOW amanTanuu Tema. O0xoms
CTapblil IOJICO3HATENBHBIM TpeJies, YBeIUYMBas €ro C CEHCOPHOM BOCIPUMMYHUBOCTHIO. UTO TakuM
0o0pa3oM B HEKOTOPOM pOJie SBIISIETCS Tepamueld AYIIEBHOI'O COCTOSHHS Tella BEAYIIero K CHATHIO
HaANpPsDKEHUST SMOLIMOHAIBHOTO AucOanaHca B KOJIWYECTBEHHOM YHCIE, BHIPABHUBAIOLIETO JAUHAMUKY
MICUXOJIOTUH, B HAMPABJICHUH MTO3UTUBHON XapaKTEPUCTUKU Tella CTAOMIU3UPYSI MOCTOSHHBIN sKopb. [ e
CIIEYeT Y4eCTh B KaTaCTpO(huyecKoM 3HAUEHUHU TOT'O YTO JaXKe JNAHHBIH CIIOCO0 M €r0 CBOMCTBAa UMEIOT
npeaen kotopwii comnpoBoknaercs CMEPTBIO 6e3 mpoOyxnenus tenma, unu KATAKIJIIN3MOM
HAHOCSIIUM YIIepO IPOBOLUPYEMbIM UCTOYHHKAM C CHIIOW 00paTHO MPONOPLHOHAIBHO MOTYYEHHOM.

Takum 00pa3oM MHUHHMAJbHBIM pe3yabTaT TOrO YTO, OCHOBHAs CHJIOBAs XapaKTEPHUCTHKA
3JIEKTPOMATHUTHBIX TIIOJE€M CTaHET pPaBHOW OTHOIICHWIO CHJIBI JCHCTBYIOLIEH Ha ONPEACIEHHBIN
UCTOYHUK (1). C aKKyMyJIUPYIOLUIUM BOCIIPUSATHEM U B aMIUTUTYAY BEJIMYMHBI MOTOKA TAPMOHUYECKHUX
KoJle0aHMi, K BO3JICHCTBUIO HA MOMEHT PEAKIIMH BBIXOJA JIEKTPOMATHUTHBIX IOJICH, OMpeaesss uX
BKJIQJI MHEPUMEH ¥ WHAYKIHEH, KOTOPOH MOTYT JAaTh BHEIIHE IOMABIIHIE B MOJI€ HCTOYHUKH M3TydeHUE
sHepruu 0e3 OYeBUIHOCTU OTAauu. Tak ke ciaenyeT OTMETUTh U TO, YTO JIF0OOH MCTOUHUK JENUTCS Ha
JIBA BUJIA U MOXKET OBITh M TIEPEMEHHBIM M TIOCTOSIHHBIM, KaK MOTJIOMIAOIINM, TaK U U3nydarommm. [ e
IIOCTOSIHHBIN CIIEYeT OCTaBJIATH B TIOKOE JUISI WHEPIUU M OCHOBHOH palOThHI, a TMEPEeMEHHBIA s
MOIJIONIeHUsI KaK pacxoaHbiil. C qpyroi cTOpOHBI KOTJla pacXOJHBIA HIIM MIEPEMEHHBI HE MOXKET J1aTh
BBIXOJI MU3ITyUEHUs, TO BCET/Ia CTAHOBHUTCS MOTJIOMIAOIIUM, M3 3TOr0 OYAET CripaBeJIUBLIM MepEeMEHHBIN
OCTaBUTb B MOKOE, & JUIS TOT'0 YTO OBl BOCIIONIB30BAThCS, 1aTh IBUKECHUE HIIM BOCTIOIIHUTH CUITY, CIETyeT
oOpatutcs K mocTossHHOMY. ['71e Tak ke cieayeT YYUThIBaTh Mpuien O6agaHca HHEPLHUH MOCTOSHHOTO.

C npyroii cTOpOHBI, €CIM MOTYYaIOIIUi NCTOYHUK SIBIISIETCS HECTAOMIIBHBIM KaK, WU [IePEeMEHHBIH,
TO B JAHHOM CJIy4ae CIeyeT YUeCTh U OTMETUTH, YTO JJAHHBIH UCTOUYHUK SBJISETCS 0e3/1eHCTBEHHBIM MIIH
HECTOCOOHBIM CTaTh MOCTOSHHBIM. K caMmocToATenbHOMY HaOOpy HMHEpUUH B OOIIEM JBUKEHUU
JIEWCTBYIOIIET O OCTOSIHHOTO B BBIXOZI€ M pEreHepaliuy akKyMyJIMPYIOILIEro COOCTBEHHOr 0, B 00palieHnn
paIMoHaIbHO PAcCXOAyeMOW SHEpPruu OOIIero ¢ TeM, 4To OOpedéH Bcerga ObITh MEpEeMEHHBIM. 3a
UCKJIIOYEHHEM OIbITa U HKCIIEPUMEHTA, HO B ClIy4ae TOJBKO 0 ABAALATH MSATHU JIET, UK KOHKPETHO C
Hayvasa JBaJIaTH EeCTH JeT. Tak Kak JaHHBIM HCTOYHHKAM CBOWCTBEHEH MOCTOSHHBIN NEPUO/T 3aTpaThl
Ha TAaKOM ke MPOMEKYTOK BPEMEHH UTO U OT 00pa30BaHUs, TaK KaK OTPOMHA BEPOSTHOCTH MMOCTOSTHHOT'O
TOPMOXXCHUS B JIBIDKEHHUH TTPOIIeCcCa Pa3BUTHsI, OOIIETO ABMKEHUS MIOCTOSHHOTO HITH CaMOT'0 OCHOBHOT'O
B OKpyxeHuu. Tak kak B OoblIeil Mepe MpOSBISIETCS OTpa)KEHUE HEraTuBa WU HEAOPa3BUTOCTU
OKa3bIBAIONINX BIUSHUE HA Ipyrue uctouHuku. O0pazys TakuM 00pa3oM HE3HAYUTEIHHOE MPETSITCTBHE
KOTOpoe 00pa3yeT TYNMUK, BEAYIIHKA K BO3BpaTy yepe3 OOJbIIne 3aTpaThl Ha BBIXOJE K CTA0OMIEHOMY, a
UMEHHO TIOCJIEIOBATEeNIbHO  CIPaBEAJIMBO  IMPABUIBHOMY, pEreHEpallMOHHOM  HMHEPIMOHHO -
AKKyMYJIHUPYIOLIEMY JABIKEHHIO, TOAJCPKHUBAsi IOCTOSHHOE CTaOWiIbHOE (MakCHUMaJbHO OJM3KOoe
CTaOUIILHOMY) HJIM OTHOCUTEJIBHO K IIOCTOSIHHO cTabuiibHOMY (O7113K0€e cTabmiibHOMY) B cepesie. To ecTb,
C03/1aBasi MTHEPIUIO MPOIOPLIUOHAIIFHO PAllMOHAILHOMY pacXxojy 3arpart, Ho He Oonee 50%, a uMeHHO ¢
caMOil MUHMMAaJIbHOM OT oOpartenus 3arparoil. [Ipu Tom uTo, ecnu nake morpedyercss HyJIeBOU MyCK B
YIBOCHHOM 00BEME K IMMOCTOSTHHOMY JBMKEHUIO, [T paboyeil critbl cTabMIIbHOTO, OalaHC CUCTEMBI TIPU
MHUHHUMaJIbHOM CPOKE B 3aBHCIMOCTH OT MHEPIIMH, HO Ha Cpok He Oonee 10 (mecsaru ner).

C TOUKHM 3peHUs] XUMUYECKHX ITPOLIECCOB BCTPEUYALTCS B CXOXKEM ITPUMEPE YeM MOKHO OOBSCHUTS TO,
KOTJla OTPaXEHHE aTOMHBIX SIep, MOrYT, IpeBpamlaercs Apyr B Jpyra IpH 3aMEeHe IMPOTOHOB
HEHUTpOHaMH U HaoOopoT, BcTpeuatomuxcs B 3H — 3He, 14C — 140. JInGo npu pa3audHbIX COCTUHECHUSIX,
Korjga TpeOyercs MONYy4YUTh KaKUe-THOO WHbBIE MPOAYKTHI, B COCTaBE KOTOPBIX, U3 MPOCTBHIX MOXKHO
00pa3oBBIBaTh CIOXHBIE U HAa000poT. K mpumepy, korga u3 cocraBa cuHte3-raza H2 + CO MOXHO B
NepCIeKTUBE MPeoOpa3oBaB B TOIJIMBO C UCIIOJIB30BAHUEM €TI0 KaK TOprovee B TEIJIOIHEPreTHKe, MyTéM
cnusiHUsL NETKUX sigep B Oosnee TsDkEnble, NPH BBICOKUX TeMIlepaTypax C MPOUCXOKIACHUEM
TEPMOSIJICPHBIX PEAKIH B COMPOBOXICHUH OONBIINM BBIICTICHNEM dHEpru. HayduBImuchy yrnpaBisiTs B
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pelIeHHsIX 3a/1a4, KakuX-JIMO0Oo MpoOyieM, TO B IJIa3ME€ MOXKET OBITh JIOCTUTHYTO BpEMsl YAEp>KaHHUs
BBICOKOTEMIIEPATYPHON IIa3Mbl B CHCTEME, TJI€ TUIOTHOCTh €€ YacCTHUILl, CMOXKET IPEBbIIATh, YJHEPTHUIO,
BBOAMMYIO B cucTeMy. [l 3TOro HCIoNb3yrTCs KBa3UCTALIMOHAPHBIE U HMITYJIbCHBIE CUCTEMBI. TOoKamuy,
CTEJUIApaTOPOMH, 3€pKAJIbHBIMU JIOBYLIKAMHM W TaK Jajee. YIepKaHUe U TEPMOMU3OJALUS IUIa3MBI
OCYILIECTBIISIETCSI B MATHUTHOM I10JI€ Pa3IMYHbIX KOH(pUTrypauuil. B uMIynbcHbIX, mi1a3Ma co3aaércs npu

B3aHMOJICHCTBHHI C TBEPAOTENbHON MHIIeHbI0. Kpymuukamu cvecu aeitrepust D, 2H u tputus T, 3H
UMIYJIbCOB JIA3€PHOI'O0 H3JIYYEHHUS WIM BJIEKTPOHHBIX My4KoB. YUTO, TakuMm oOpa3oM, CTaHOBUTCS
MOHATHBIM U OYEBUIHBIM TO, YTO JAHHBIN MTPOLIECC CTAHOBUTCS YIPaBICHUEM TEPMOSACPHOIO CUHTE3A.
B xoropoM peamusyercss B BHIAX IOCIEIOBATEIBHOCTH TEPMOSAECPHBIE MHKDPOB3PBIBOB, MajbIX
TBEPJOTEJBbHBIX MHUILIEHEH, Tonaaaomux B (okyc mydka. M3 aroro cienyer To 4yto: - Eciu mpobiemoii,
CTaHOBUTCS KaKue-JIn0o s3HepreTuyecKue mpoOieMbl, TO B JAHHOM cllydae, pellieHueM JaHHOT0 IpuMepa,
SIBIISIETCS OOeclieueHre >Hepruel MpakTHUYeCKd Ha HEOTPAaHUYEHHBIM CPOK, B Mepax MOoTpebIeHus
YeJI0BEYEeCTBA, MPAKTUYECKUM J1apOM, MOCPEACTBOM HHTEUIEKTyalnbHOH crmocoOHocTH. [IpeBparmas,
KaKylo-1100 3HEepruio, B IBMKEHHE 4Yero jJubo B Apyryio. llpu ycioBUAX CTpOro pamyoHalIbHON U
3a01aroBpeMeHHOI dKCIUTyaTall U 3aMeH o0opyaoBanusa. C apyroii cTopoHbl, 0OpaTHUB HE3aBUCHMBbIE
IPOLIECCHl B TPOTUBOMOJIOKHOM HANpPaBICHUHM MOXHO IOJYYUTh OOpATHBIM JHOO MONOKUTEIHHBIN
pe3ynbraT. 13 Toro uro: - Kakumu Obl HEObUIM LIEHHOCTH, B OTHOLIEHUH KOTO WJIM YEro-indo Kakum
NyTEM OHM MOJIy4eHbl. A UMEHHO, KaK MJIM 4eM, OT KOro U B KaKoe BpeMs, TO B XyAuieM ciydae. Korma
NPUCYTCTBYET I'yOUTENbHAs CUIIa, KAKMX-THOO BO3JEHCTBUH, TO BEIPOBHSATH OalaHC MOYKHO BCETia MyTEM
JABJICHUS. B HE3aBUCHUMOCTb CTOPOH M BO3JCHCTBUN MEXIY IOJOKUTEIbHBIMU M OTPULIATEIbHBIMU
MOJIOKEHUSIMHU, BCETJIa MPOIIEe BCEro, TOIbKO JuIb Toraa. Korjga naBneHrne He BBIHOCUMO U TOBEPHYTO
00paTHO MPONOPLMOHAIBLHO HA TOYKY BO3JACHCTBHS MCTOYHHMKA, C OTPaKEHHUEM HAa CaM HCTOYHUK
BO3JCUCTBUS B IUIOTh JO JIMKBUAALMU 32 UCKIIOYEHHUEM OCHOBHOI'O JAOIIEro ABM)KEHHE JHOO0 CHUITY
sHepruu. M3 3TOro cieayer BbIBOA TOro 4to: - JItoboe m3MeHeHue CBOWMCTBAa (PU3UYECKUX IMPOIIECCOB
HAXOJUTCS B 3aBUCHUMOCTH JIaBJECHUs 00bEMaA YaCTHUI] BO3JEHCTBYIOILEIO BEIIECTBA, CIOCOOHOrO K
U3MEHEHHIO CBOMCTB (PM3MUYECKOro Mpolecca B MPOCTPAHCTBE, B HE3aBUCHMOCTh BpEMEHH. Tak Kak
POCTPAHCTBEHHO-BpEMEHHAsI 3aBUCHUMOCTh CBOMCTB, (DM3MUECKUX MPOIECCOB, H3MEHSETCS TMOJ]
BO3/ICHCTBHEM JaBICHUs, 00bEMA YaCTHIl BEIIECTBA HE 3aBUCHUMBIX OT CONPOTHBIIEHUS U CKOPOCTU HX
BOCIIPHUATHS, CIIOCOOHBIX U3MEHSTH IMPOLIECCH CBOWCTBA (PU3NYECKOr0 MPOCTpaHCcTBa. V3 aToro cienyer
TO, 4YTO JII0OOE TeNo, HaxoJsdlleecs B 3aBUCHUMOCTH JaBiIeHHS OOBbEMa dYacThll BO3IEHCTBYIOLIETO
BEIIIECTBA, CHOCOOHO K HM3MEHEHHUIO CBOMCTB (DM3MUECKOro mpolecca B MPOCTPAHCTBE, C POCTOM
IIOCTOSIHHOM CKOpPOCTH U 00bEMa B HE3aBMCHUMOCTH BPEMEHH IPU YCIOBUU MOJHOW SHEPTUU MUHUMYM
JIBYX TeJl C MPUPOJHBIM HMHTEIIEKTOM. Tak Kak, JeWCTBUSA, IPUHUMAEMble Ui PElIeHUs, CIOCOOHBI
peanu3oBaThCs JaK€ B COCTOSHUM TIOKOS WM 0Oe3 TpUMEHEHUs (PU3MYECKOH Cullbl JIeHCTBUH,
MOCPEJICTBOM CHJI MHBIX 3aKOHOMepHOCcTe. C coXpaHEHUEM CHJIBI BO3ICUCTBYIONIEH U MOTJIOMIAOIIEH,
OCTaBasACh TEMM K€ YTO W B IpOIECCe MOJHOW aKTUBHOCTH. Bexgymiell K ycTanocTH Ha 3arpaTy
AKKyMYJIUPYIOIIEr0 B NMPUMEHEHHE BOCIOJIHEHUN BEIYIEro K pereHepanuu Kakux-Tu0o peuieHui
o0pazoBaBIIMX JBWXKEeHHE. Tak Kak, KaKI0e ONpeaeiEHHOE XUMUYECKOEe COeIMHEHHNE, HE3aBUCUMO OT
croco0a ero Mmojay4yeHusi, COCTOUMT U3 OJHUX U TeX ke 3jieMeHToB. [Ipu Tom, 4TO, OTHOLIEHHE UX Macc
IIOCTOSIHHBI, @ OTHOCHUTEIIBHOCTh KOJMYECTBA HUX ATOMOB BBIPAKAETCA LEIBIMU YHUCIAMU NYTEM
BBIPKEHUSI 3JIEMEHTAPHBIX YACTHUI] B IPOCTPAHCTBEHHO-BPEMEHHOW 3aBUCUMOCTH B JIBUKEHUU BaKyyMma.
C orpaxeHueM B MPOEKIUH, IPU TOM, YTO CTPYKTYpOHl M CBOMCTBAMH OTpaX€HHs O0JIaJJalonInX
XapaKTEPUCTUK CTPOCHUM SIBIISIFOTCS: - BU3YyallbHBIE, ayIUaIbHbIC, KHHECTETUUECKHUE U MTOJIUMOIAIbHBIE
00pazoBaHMsI HA ONpeeNEHHBINA epruo BpeMeHH. 3 Toro uto, JaHHOE COeTMHEHNE AOIMYCKAET TOJIBKO
MIOCTPOCHUE HECKOJBKO MPHEMIIEMBIX CTPYKTYPHBIX (OPMYI JEHCTBUTEIBHOTO COCTOSIHHUSI MOJIEKYJ,
3TOr0 COEMHEHHS U ero XMMHUYECKUM cBoWcTBaM. B uém oTBewaer, kak Hekas - 10O O/lHA OTAeIbHas
¢dopmyna, a HM HEKOTOPOE MX COUETaHHWE HAJOXKEHHE JMOO PEe30HAHC CTPYKTYp. Tak Kak, Kaxaoe
OIpeIeNEHHOE XUMUYECKOE COEJMHEHHNE, HE3aBUCUMO OT CI10c00a €ro MoJy4eHHsI COCTOUT U3 OJHUX U
TEX ke A1eMEHTOB. [Ipu TOM, 4TO OTHOIIEHHE UX MACC MMOCTOSHHBI, @ OTHOCUTEIbHOCTh KOJTUYECTBA UX
aTOMOB BBIpaKaeTcs LeldbIMU uuciaamMd. CTpPOro MNPUMEHUMBIH K Ta3000pa3HBIM, W KHIKUM
coequHeHusIM. CoOrinacHO KOTOPOMY: - BCE MMKPOCOCTOSIHMSI CHCTEMbl C JaHHOM JHepruei
paBHOBEpPOATHBL. Tak Kak B TEPMOAMHAMUKE, YUCIO PABHOBECHO COCYIIECTBYIOIIMX B Kakod - 100
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cucremMe (a3, He MoxkeT ObITh Oomnblme uHcAa OOpa3ylOmMX OSTH (Pa3sl  KOMIIOHEHTOB.
XapakTepu3yoUMXxcs CTEXMOMETPUUYECKUM COOTHOLIEHHEM Y4YacTBYIOIIUMX B HUX BEILIECTB, CTEIEHbIO
IpeBpalleHHs] KOHCTAHTaMU CKOPOCTH U paBHOBECHEM, SHEPTUeil akTUBAIMH, TEMI0BbIM 3 dexrom. I' e
ClIelyeT OTMETUTh OCOObIM 00pa3oM TO, YTO JIOOBIE PEAKLUUU 3aBUCAT TOJIBKO OT JIaBJICHHUS
HOPOKAAIOIIETO CUTy 00pa3yoIlyI0 3aKOH HEPa3phIBHO CBS3aHHbBIN paBHO3HAYHBIM B3aUMOJEHCTBUEM
MEXIY peakiusIMH (U3NYECKUX U XMMHUYECKMX IPOLIECCOB, 00pa3yloIUX HM3IIEe KBAHTOBOE I0JIE
Jlafolee BUPTYaTU3aliio WU WIUTIO3UIO TIEpUOAa BPEMEHU B OTPAKEHMM PEANTbHO OOBEKTHMBHOCTU B
BO3JCHCTBUM Ha BOCIPUATUE NPUPOJLI OMOJOrMYECKOro BHJAA. B BbIpaXKEHUM MaTeMaTH4eCK O
BEJIMYMHBI COCTABJIAIOLIEH MpouuIoe, HacToslmlee M Oyayllee CTPYKTYpbl, CHUCTEMbI KOOpIUHAT
BEKTOPHOI'0 MPOCTpaHCTBA. Tak Kak JI000e BEIIECTBO U €T0 CTPYKTYpa, popma U BUJI 3TO IEPUOJI pecypca
BpPEMEHH, KOTOPBII OT HYJS yepe3 Ir000e 00bEKTUBHOE CTPEMHTCS K HYJIIO OCTABIIMCH ITPH 3TOM HYJIEM
N =0 — 0, octaBisisi, 4TO WIK Ha 4&€M JTH0O0, TTocIie ce0st B BUIE CTPOCHHS (HOPM, CTPYKTYp, OTIIeUaTKA U
clieia B UICTOPUU JINOO MaMsATH.

W3 Bblle Bcero NpUBEIEHHOTO MOXKHO OIPEAEIUTh U MOHATh B OYEBUIHOCTH TOTO, YTO JAHHBIN
croco0 sBisieTcs: CocoO0M Mpeodpa3oBaHre OMOIHEPTUH B pE3yIbTaT MPOAYKTa TM00 MaTepraiu3anueit
IPOM3BEICHUS peaTu3aly, SBIAIOLICHCS JI0OBIM OCYIIECTBUMBIA (PU3MUECKHMM MPOIECCOM B
UCTIOJIHEHUH, KaKOTr0-TM00 pe3ynbTaTa, ero KoHeUHo! 1enu. Co3HaTeNbHBIX U (PU3UYECKH MPAKTHIECKU
BO3MOKHBIX PEUICHHI B BOIUIOIIEHUE C JOCTATOYHBIM BPEMEHHBIM CPOKOM IpPH HaJIUYWU BO BXOJ U
pacrpeeneHus BelecTBa (CpeiCTB) B BHIXOJ pabOTHI.

[MoaTomy, nanHOEe U300pETEHIE MOKET HAWTU CBOE IOCTATOYHO IMIUPOKOE MPUMEHEHHE B Pa3HON
chepe IPOMBILUIEHHOCTH OTpaciedl MPOU3BOJCTB KaK CIOCOO pe3ynbTara TEXHUYECKUX pelIeHUui
OCYILIECTBUMBIX U HAllPaBJICHHBIX Ha PE3yJbTaT ACHCTBUH SABISAIOIIMXCA BUIOM M OTPAXEHHUEM JIFOO0T0
HATYpPAJIbHOI'O MPOAYKTA B Mepax NOTPEOHOCTH U paliiOHAIN3aIluH. 3aBUCAIIETO OT CO3HATEIBHOM CHIIBI
MHTEJUIEKTYaIbHOH TOTPEOHOCTH MBIIUICHHS, B Ha3HAUCHHWH PsJa IOCIEAOBATEIBHOCTH (YHKUIUN B
IBYOKEeHUH. TpeOyeMoro BpeMEHHOr0 CpOKa UCIIOIHEHUS ¢ PACX0/10M PALMOHAIBHO TPEOyEeMbIX CPEACTB
U BpPEMEHHU. 3a UCKIIOYEHUEM OTCYTCTBHSI TPeOYeMOro COCTOSHUS UCTIOMHUTEILHOCTH B BO3MOXXHOCTb
COOTBETCTBUS (PU3UICCKON, XUMUICCKOU U OMOJIOTUIECKON BO3MOKHOCTH, KaK M IMOCIIEIOBATEILHOCTH
ux cuHTe3a. CTaOUIbHBIM, PEIOCTaBICHU 00bEMa, BUAa U (POPMBI HAIIPABICHHOM 3a1a4M, JBUKEHUS,
npoliecca, CBOMCTB, CTPYKTYpbI, KauecTB. B ocyliecTBieHHe OOBIYHOIO MBICIEHHOIO pacujeHEHUe
BOCIIPHUATHUS B 00pa30BaHKE C COOTHOIICHUEM KayeCcTBa, SMOLUI U YyBCTB KX /101 paboueil eJMHULIE HITH
obpazoBaHus. [lonTBepkAEHHBIX Ha COOCTBEHHBIX OIBITAX, IPAKTUYECKOM IPUMEHEHHU U3
00OCHOBAaHHBIX M MPOBEPEHHBIX HA MPAKTHKE 3aKOHOB TEOPUH, OCHOBAHHON Ha HMCIIOIb30BaHUM HMHBIX
3aKOHOMEPHOCTSIX CYIIECTBOBAHUS (PM3UYECKUX IPOIECCOB B OMO-(U3MOIOTHUECKONW CIIOCOOHOCTH
NEMCTBUM pa3pelaronuxcs YUCcTo OMOMEXaHUYECKUM TyTEéM 0e3 HaHeCeHUs Bpea.

Onucanue, popmynupoexka u noacHeHue 6 Meopun u Mamemamuieckou gopmyne:

- Jllobas mouka obradarowas 08uMCEHUEM, CEBOUCMBEHHA, BEPHYMC 8 UCXOOHOE NONONCEHUe, GHe
3asucumMocmu 8pemenu u eé npebvléanus 6 GeKMOpHOM npocmpancmee. Tax kax, n0bas mouka
NPOCMPAHCEa 8eKMOPHOU CUCTNEMbl, 8Ce20d CMPEeMUMCs NONACMb 8 UCXOOHbBII NYMb HOPOHCO eHUS
H0B020 0BUMCEHUSl ¢ 0OPA308aHUEM MOYKU, 8 X00e OelleHUsi NOCPeOCMBOM HOBOU, U0 npeovloywell 6
npubasnenue Kk 00wemy, npuooOpemeUHo Maccol.

- Jlob6oe uzmenenue ceolicmea Qusuueckux npoyeccos Haxooumcs 6 3a8UCUMOCMU 0asieHus 00véma
yacmuy 6030elicmeyiowez0 ewecmed, CHOCOOHO20 K USMEHEHUIO C8OUCME (PU3U4ecKo2o npoyecca 8
npocmpancmee, 6 He3a6UCUMOCMb 6épemeHu. Tak Kax npocmpaHCmeeHHO-6PeMEHHAs 3A6UCUMOCHIb
c60licme, PuzuyecKux npoyeccos, UsMeHsemcs noo 6030elicmeauem 0asieHus, 00bema 4acmuy eeujecmead
He 3A8UCUMbIX OM CONPOMUGNEHUS U CKOPOCMU UX SOCHPUAMUS, CNOCOOHLIX UBMEHAMb NPOYECccyl
ceolicme ¢husuueckoeo npocmpancmea. M3z smoeo credyem mo, umo n0doe meno, Haxoosueecs 6
3a8UCUMOCMU 0asleHUs 00bEMA Yacmuy 8030€liCMBYIoue20 6eujecmad, CnocooHoO K USMEHEHUIO CEOUICME
@usuuecko2o npoyecca 8 npOCMpancmee, ¢ poCmoM HOCHOAHHOU CKOPOCMU U 00bEMA 8 He3A8UCUMOCTU
8pemMeHU npu YCI08UU NOJIHOU dIHEP2UU MUHUMYM 08YX Meil.
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- 06pa306aHue He 3aeucun onit Hanpaejlenusl OGMWCQHM}I, mak Kaxk noboe O0BUNCEHUs. 3a6UCUM OM
noCc1e008amenbHOCmu 06p61306aH1/l}Z 6 HanpaeJjieHue, cnazaemoil CYyMMbl 6 o0wvéme.

- [eticmsus, npunumaemvle 015 peuleHus, CnoCOOHbL peanu308amspcs 0axce 8 COCIMOAHUY NOKOA U Oe3
npuMeHenus uuueckol Cuvl 0eticmeauil, NOCpedCmeom cul uHblXx 3akonomeprocmeil. C coxpaneHuem
Cubl 8030elicmsyoueli U no21owarowell, 0CMasasicCo Memu Hee 4mo U 8 npoyecce NOAHOU AKMUBHOCTIU.
Beoyweti k ycmanocmu Ha 3ampamy axkKymMyaupyrouje2o 6 npumeHeHue GOCHOIHEeHUll 8edyueco K
pezceHepayuu Kakux-1ubo peuwteHull oopazosasuiux o0sudiceHue. Tak Kak, Kajcooe OnpeoeiréHHoe
Xumuyeckoe coeOuHenue, He3a8UCUMO OMm Cnocoba e2o NOJYYeHUs, COCMOUm U3 OOHUX U mex dice
anemenmos. [lpu mom, umo, omHowieHue ux Macc NOCMOIHHbL, A OMHOCUMETLHOCMb KOJIUYECMEd UX
amomos8  8blpadcaemcs YenblMu — HUCIaMU  NYMEM  BbIPANCEHUS  INEMEHMAPHbIX — 4acmuy 8
APOCMPAHCMBEHHO-8PEMEHHOU 3a8UcuMocmu 6 ogudicenuu eaxyyma. C ompasicenuem 8 npoexkyuu, npu
mom, umo CmMpPYKmMypou u CEOUCMEAMU OMPANCEHUs. 001a0aioWux Xapakmepucmuk CmpoeHuu
AGNAIOMCA. - GU3YANbHBlE, AYOUATbHblE, KUHecmemuieckue U HNOIUMOOAIbHble 00pa308aHUs Ha
ONnpeoenénHblll Nepuoo 8pemMeHuU.

- Jlasnenue nopodxcoaem cuny o00pazyiowyio 3aKOH HEPA3pPbleHO  CEA3AHHLIL  PAGHO3ZHAUHLIM
83AUMOOEUCMBUEM MeNHCOY PeaKyuaMu QU3UYECKUX U XUMUYECKUX NpOYeccos, 00pazyiowmux Husuiee
K68aHmMogoe noje oarowee SUPMYAIu3ayuIo iy Wo3Uu Nepuooa 8pemMeHU 8 OMpAdCeHUlU pPedaibHO
00bEKMUBHOCMU 8 8030€liCEUU HA B0CHpUAMUE HPUPOObl OUoI0UYecKo20 6udda. B ewvipasicenuu
Mamemamu4eckol 8eluyUnbl COCMassiowell npoulsioe, Hacmoswee u 6yoyuee cmpyKkmypbl, CUCeMbl
KOOpOUHAmM 8eKMOPHO20 NPOCMPAHCIEA.

Peanuzayus, céa3v u onuyemeopenue 0anHno2o npoekma, NameHmMHOU MeXHU4ecKou 3asaeKu, Ovlid
ocywecmenena u cocmasiena eouncmeernnovim Aemopom - Apmyp I'ennaoveeuu /loszyns. [lpu nomowu
uHgopmayuu ymeepriHcOeHHol COBEmMoM HAYYHO-PeOAKYUOHHOU KOJLIe2Ul, WUPOKo2o Kpyed VUEHbIX U
cneyuanucmos. Ilpedocmasuswux ungopmayuro 01a Aeémopa udeu, Kax ORUCAHUE PACKPLIMOZO,
MOYHO20 CMbICNIA 8 OMOCNbHBIX CIIOBAX U UX 3HAYEHUU, NOCPeOCMBOM OOHOMOMHO20, YHUBEPCALHOZO0,
SHYUKIONeouyecko2o cnosaps. llozeonusuieco nonyuums u 6vi@ecmu GHYHOAMEHMANbHYIO, 000
Gopmyny cunvl, UHMELIEKMYANbHOU JHEP2UU, KOMOPAs OBUNCEM 6CeM CYWeCmeylowuM 6 Mmupe,
npOCMpaHcmee U 8CeleHHOl.

Asin(p+czam0
E=—7—
d=1+v®
Aemop Apmyp I'ennaoveeuu /loecynp ©

Ilpumepnoe nauano pabomoi 6 0bpazosamue 29 urons 1984
Ilpumepnoe nawano pabomoi Had NPoOEKMom 1998-99
Iepsas nyoauxayus no cepmughuxamy noo Ne 324757854, SciReg __ 03/17/2013 USA 00:35:04
Ilepsas nonvimra 3asexu na Ilamenm 6 Pecnybauxe benapyce 03/28/2013 BY 11:25:06 om k.u.
No667235, 4EDCAASDTATB1954 ons 3asexu NCIP BELGOSPATENT, om Ne a20130390
DuHanbHAsL KOPPEKMUPOBKA U OKOHUAHUE NPOeKmda 14.09.2016

IIpeonazaemoe uzobpemenue nOACHAEMCs, HA NPUMEPAx ONUCAHUA paciemos u gueypax, C xo0auumu
COCMAaGIAIOWUMU NPOEKMA.

Onucanue 28 nucm.

@opmyna — 10 nynkmos 3 aucm.

Yepmeowcu — kon. 1 Lnucm.

Peghepam — kon.2nucm. + Om Asmopa — JKusnv, komopou nem. Liucm.

Obwee xon. 46aucm.
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1)  JlavHBIA CcHOCOO SIBISIETCSI MOMEHTOM, CTPOTOM M B TOXE BpeMs CHpaBeIMBON (uKcalmu,
NOCJIENOBAaTENIBHOCTSIMU  IIPENOTBPAILEHUN  OJHOTO W3 OCHOBHBIX IIOHATUH MaTeMaTHYECKOro
UCHIOJHEHMs. B mocienoBaTenbHOCTAX 3JIEMEHTOB JIF000M MPUPObl, 3aHYMEPOBAHHBIX HATYpPaJIbHBIMU
yucnamu 1, 2, ... n, ..., 1 0003HaueHHbIX X1, X2,... Xn,... w1 KopoTKo{Xn}, pukcupyommx ¢pa3oBbiii
MoMeHT. C MOMEHTOM peakiuu (as3bl OpeablIyliero spjieHus (00pa3oBaHUs), SBISIOTCS HCXOIHBIM
BELIECTBOM I1OCIIEAYIOLIETO.

2) MowmeHT (ha3oBbIX TOUEK OepyT Hadaga B OCHOBHOM OT MCXOIHBIX HUIM HYJIsI, KOTOPBIH K JIFOOBIM
YHCIIaM OT MOCJIEIHUX HEe MEHseTcs: @ + 0 = 0 + a = a, Tak KaK B CBOIO 04Yepe/ib MPOTUBOMOIOKHOCTH
NPOM3BEICHUH JIIOOBIX YHCENT HA HYJIb AaéT HYIb
ax0=0%xa=0

B manHOM ciiyuae BO B3aMMOJICHCTBHH C YMHOXKCHHUEM U JICJICHUEM K 00pa30BaHUIO MPOU3BEICHHUS, KaK
NPaBUJI0, HEBO3MOXKHO. M3 3TOr0 cieayer To 9To, 3 (HEKTUBHOCTh U SKOHOMHUYHOCTD ITOJIE3HA TOTAa U
TEM, KOTJa MaTepUalIM3alliil WU pealln3allii OCYIICCTBISIOTCS MYTEM MPOU3BOJICTB B aHAIHM3aX W3
CpeicTB OOBEKTOB (CTPYKTYp, TEN) pPEaTM3yIOUHMX (MPEIOCTABISIONINX) JKETaeMbldi pe3ysbTaT Ha
enuHuIly N = 1 B mpeaocTaBiICHUU MOTPEOHOCTH Yero jubo, B HE3aBHUCUMOCTH M KonumdectBe. C
YCIOBHSMHU KOMIIEHCAIIH 3aTpaT, ONpeAeIEHHBIX IEPHOIAMH B YABOCHHYIO CTEIIEHb CBOOO/IBI ICHCTBHIA.
3a cTerneHb MHTEHCUBHOCTH MPEIOCTABICHHBIX pa0oT, KauecTBa BemlecTB (0OBEKTOB, MPEIMETOB, TEl,
Croco0OB, TIPOIECCOB, MPOAYKTOB, HH(OpPMAIMH), OT TMOJIHOTO O0BbEMA, CIIydasMHd aHAIU30B
TTOJIOKUTENHHBIX MaTepUATM3aIUN (peann3aiuil).

3) Cxkopocts npubmmkeHust K (Ha3oBbIM MOMEHTAaM 3aBHCHT OT MAacChl BEIIECTB, MPeOOpPa3OBaHHBIX
CHJION WMHEpLUUH CaMHX MacC, OINpPEACISIOMMX Hadalo (a30BbIX CKOPOCTEH U@, C KOTOpOW

MepeMEIAlTCsl B NPOCTpaHcTBE (a3bl ¢ TUIOCKOHW MOHOXpOMAaTHYeCKuX BOMH Yy = Asin ¢. B
3aBUCHMOCTSIX MpeJieia MoCIeI0BaTEIbHOCTH U (JOPMYJIbI TIOCIEIOBATEILHOCTH MIpHIeia 00pa3yromx
Asin(p+czz))m0

SHEPrUI0 UHTEIJIEKTa U aKKyMYJIHPYIOIIHUX CBOUCTB 1o Gopmyne E = Io1v>

4) Cosnanue Ga3oBbIX YCTOMYMBOCTEH MOISIMH, B HCKIIIOUCHHS HHTEP(a3, ABISAIOTCS KaTacTpOQUIECKH
Ba)XHBIM MOMEHTOM BO M30€KaHUE KaTaKIIM3M U 3aKIIFOUAIOTCS [l TOT'0, YTO ObI B cpeIHEM IS OOMbIIei
TPYIIBI YCKOPSIEMBIX YaCTHII BBICIICH YHEPTHH, U3-32 3aBHCHMOCTH MAacC OT dHEPTHH, MyTEM (Pa3oBBIX
YCTOMYMBOCTEH TOJepKATh PE30HAHC MEXY JBIKEHUEM YaCTHI] U YCKOPSIOMUMCS TolieM. B xone,
KOTOpBIX M oOpa3syercs (uHUIIHBIC(KOHEUHBIE) 00pa3oBaHHs OOBEKTOB, BEIIECTB O] JAaBICHUEM
BemecTBa X B HANPSOHKCHUM JABJICHUS TEPEXOMAIMIETO B WHYIHO (DU3MUECKYIO CHIYy, B CXOXHX CO
CpPaBHCHHMSIMH C CHJIAaMH JIaBJICHWH T'PABUTAMOHHBIX JJICKTPOMArHUTHBIX TIOJCH, BEMIECTB,
MEXaHUYECKUX BO3JEHCTBUH, XHMHUYECKUX peakluid, (U3MUECKUX TMPOIECCOB, OMOIOrMUECKUM
COOTHOIIICHHEM, JTUCIIEPCHBIMU COCTOSIHUSMU. B pa3bsiCHEHUH BBIpaKEHUS, U3 pacuéTa MOKa3aHWs BUJIA:
- B OTPaXCHWHM Ka4eCTBOM BBIICISAEMOW pPaOOThI, MBICIUTEIBHBIX IPOIECCOB, B (PUINUCCKOM
BO3MOXKHOCTH CHJI, IOCPEJCTBOM TEXHUYECKUX JCHCTBUI B MATEMaTHUYECKON BETUUYUHE OMO(DU3UUECKUX
CBOWMCTB, IBUKCHUS ICHCTBUI YMCTO OMOMEXaHHMYECKUM CITOCOOOM OOIIEro BUa 3aMKHYTHIX B ITHKII:
10-18%_, p — dFn  Asing+c*’@m0 = dmv _ F_ 1018
as d=1+v" dt

5) BaxHeHUIMMH YCIOBUAMH TAKXKe SIBJISICTCS SHTAIBITUSA U SHTPOIHSI, B TJAHHOM ClTy4ae 0003HayaeMast
cumBOsIoM (S). C paBHO3HAYHBIM MO BAKHOCTH 3JIEMEHTOM DHTAJIBITHH, 0003HAYAFOIIUMCS CHMBOJIOM
(H), xoTopas SBISETCS OJHO3HAUYHOM (YHKUIMEH COCTOSHUS TEPMOAUHAMUYECKOM CHCTEMBI IMpHU
HE3aBUCHMBIX IMapaMeTpax SHTPONUH S MpH AaBICHUU P, CBA3aHHOW C BHYTpeHHeW sHeprueir U B
cootHomenusix H=U + pV, rae V - 00bEM cucTeMbl IIPH MOCTOSTHHOM JIaBJICHUU W3MEHEHUE YHTATBITUH
pPaBHO KOJIMYECTBY TEIUIOTHI, TOJABEAEHHON K cucTemMe. [Io3ToMy SHTaNbIHIO HA3BIBAIOT YACTO TETIOBOM
(yHKIMEH UK TerIocoiep>kanueM. B COCTOSHUSX TepMOIMHAMIYECKOT'0 PABHOBECH I IIPH ITOCTOSTHHOM
TABJICHUH P W DHTPOIHH S, SHTAIBINS CHCTEMbl MUHUMAJIbHA. DHTPOITHS B CBOIO OYepE/Ib OAHO3HAYHAS
GYHKIMST COCTOSIHUSL TEPMOJUHAMHUYECKONW CHCTEMbI, H3MeHeHue sHTpornuu (dS) B paBHOBECHOM
NpOIIeCCe PaBHO OTHOIICHUIO KonudecTBa TeruioThi(dQ), COOOMEHHOIO CHCTEME WM OTBEIEHHOTO OT
Hed, K TepMoIuHAMUYecKor TemriepaType T cucTeMbl onpeesercs mo Gpopmyie:
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HepaBHOBecHbIE NPOLECCH B M30JIMPOBAHHOM CHCTEME CONPOBOXAAKOTCA POCTOM JHTPONHMH, OHU U
npUOIIKAIOT CUCTEMY K COCTOSTHUIO PAaBHOBECHS, B KOTOPOM S MaKCHMalbHa.

6) OpHuUM K3 HAaUBAKHEHIINX KOMIIOHEHTOB, KOTOPBIM SIBJISICTCSI OCHOBHBIM CBOMCTBOM BBIZCICHHSI
JTAHHBIX OMOIHEPTHH, ONMPEACISIONIETOC KaK 3aKOH MIJIM YUCIIO ABOTaapo, Ha3BaHHOE B 4eCTh Amedeo
Asoeadpo, oboznavaromerocs kak NA u pasaoe NA = 6,022 1023 mosib~! Ha3zBaHHOE B YECThH

Xyeo Monw. C conepkaHueM MOJIEKYJT CTPYKTYPHBIX 3JIEMEHTOB BEIIECTB C TAKUM YUCIIOM aTOMOB, KaK
conepxkutcsi B pazmepax Macc 0,012 xr xmmmdeckoro snementa 12C yriepoxa. [Ipu mopoxaeHun
BO3EHCTBUSI OOBEKTOB, APYT HA JAPYTa, MX B3AUMHYIO 00YCIOBIEHHOCTh MOPOXKICHUSI OTHUM OOBEKTOM
JIPYrux MyTEM BO3ICHCTBUIN SJIEKTPOMArHUTHBIX BOJIH OT 760 HM - HAHO METPOB 00YCIIOBICHHBIX
Inm=10""m.

JIn6o naBiieHnEM 3BYKOMOAPaXKaHUs, 3ByKa oTpaskeHrueM ¢ yactoramu ot 16 I'y no 20 xI'y, mocpeacTBOM
ycrpoiictB 6onee 20 xl'y ynbrpasByka, menee 16 I'y wHppasByka. Camo 1o cebe JaHHBIE KPHIITO
BEIIECTB MH(QOPMALMH SIBISIOTCS KaK WHIAUBUAYATbHBIA, OTIENbHBIN MO0 BbIAENEHHBIH KOMIIOHEHT
BEIIIECTB, B CXO)KEM CPAaBHEHUU IO CBOMCTBAM OMOJIOTHYECKOT'0 BU/IA, BRIPAOATHIBAEMOr'0 U BBIIEISIEMOE
KJICTKaMU Kelé3, Kak (TOPMOHBI, CIM3U, MOJIOKO, KOXXKHOE cajio). J[aHHBIHA CcIIOCO0 OCYIIECTBHM JIUIIH
TOJIBKO KOTJa, MePeXo,l U3BMEHEHHOTO COCTOSTHUE CO3HAHUS MO3T yXe coBepiui. ['7ie B CBOIO odepenb
JTAHHOE BbIIETICHHNE OCHOBBI KPUIITO BEIIECTBA MPOMCXOTUT M3-3a 3aBUCHMOCTH YacTOT paboOThl MO3ra
CKOHIIEHTPUPOBAHHBIX Ha 1eNu (00BbEeKTa, Tella, MpeJAMETa) BEIIeCTBE €ro, €€, ux peanusauuu. /lanHoe
OCYIIIECTBJICHUE XapaKTEPU3yeTCs JUIIh TOJIBKO KaK HEKas WHIAWUBUIyalbHAs JUOO0 WHas (u3mdeckas
cuia.

7) ['MaBHBIM MOMEHTOM XapakTEpPHOrO BBIJICJICHUE WM SIBJICHUS, SBISIETCS KaK HEKOM WU
OMOJIOTUYECKOW SHEPruu OOpa30BaHHOW SJIEKTPOMATHUTHBIM HMMITYJBCOM TPOEKIIUU MBIILIICHUS
BOIUIOIIEHHOW B CIMOCOO WJIM MPOAYKT pe3ylibTaTa YelOBEUYECKOW NesATENbHOCTH. M3 NBUXKEHHS B
BBIpaXCHUH 1c.4.c./9 1ub0 - MOIIHOCTH YenoBeuecko sHeprueit YEM/u, HSEN/h ¢ nmosichennem o Tom,
YTO JIaHHAsl DPHEPTUs JBUKETCS 3a CO3HAHHMEM JCHCTBUM TOJCO3HAHUS B OECCO3HATEIHLHOCTH Tela,
3aBUCSIIKM OT MOCJIE0BATEIbHOCTH MBILIUICHUS, BIUSHUSA U namsaTi. C yxxe umeronieiics Gusndeckoit
CHJIOHN B Telie, mpocTpaHcTBe. B manHoM ciydae MomHocTH N = A/t IpOU3BOAMTENBHOCTH B Yac OTHOU
€IMHUIIBI B 3aBUCUMOCTH WHTEIUICKTYaTbHOW M (PU3NICCKON BBHIHOCIIMBOCTH B BBIPAKCHHUH IO PACUETY

unauBuayanbHoro AQIFEX V1°18°° aHaym3a (TecTa) MPOU3BOAUTEIHLHOCTU

1 HSEN/h =1,342259768848086 kBT mocTosHHON BCEOOBEMITIONICH YHEPTUH HAPMATBHOTO 3[0POBOTO
YelloBeKa B 4ac B 001X 00bEMAax, HE BRIXOASIINX 32 IPe/Ieibl MeTapU3NYECKUX BO3MOKHOCTEN. To ecTh
€CIIH 3TO PEaTbHO OCYIIECTBUTH TO 3TO PEATBbHO, €CIM K€ HET, TO HeT W HUKOIJIa M HE MPU KAKUX
YCIOBUSIX. 3a WCKJIFOYEHUEM, CIIydas ONbITA, €CIIH 9TO TOYHO, B XOJI¢ IBOJIIOIMHM W Iporpecca, B
COCIMHEHUSX MCUXUYECKUX, PU3NYECKUX, XUMUYECKUX WM OMOJOTMYECKH OCHOBAaHHBIX 3aKOHOB MIIU
CIIy4asiMU TOHSITUSI U PEATbHOCTU C XOJIOM BpeMeHU. B Hanmuuue BbIIEICHHH, PU €ro PaCcIONOKEHUH B
HAIMYUU CaMOM CITOCOOHOCTH, BBIpaOAThIBATh OCYIICCTBICHUS K BBIICICHUIO OuodHepruu. [Ipum
YCIOBUSIX YIABOCHHOH CTENEHU CBOOOIBI U aJIEKBATHOI'O MBIIIICHHS, 0€3 OTKJIOHEHUS HapylIeHUI
HEPBHOM CHCTEMbI, Ha MPOTSHKEHUU [BaAUATH NATH JeT ((POpMHpPOBaHUS) OT POXKICHUS JIFOOOTO
yenoBeka. To ecTh, TOJIBKO C BO3SMOXKHOCTBIO Hadaia IBAATH IIIECTH JIET.

8) Hawnbonee BaxxHBIM mocie oOpa3oBaHUS W BBIACICHUS OMOIHEPTHMU OCTAETCS COXpaHEHHEe ef
uHTep(da3, Tak Kak B cliydae e€ pa3loKeHHUs: Ha MHOXKECTBO, IPUMEPOM UET0 MOXKET OBITh C TOYKH 3PEHUs
MaTEMATHKH Pa3IOKEHUsI Ha MHOXHUTENb. [1yTéM mpemocTaBieHus ero B BUAC MIPOU3BEICHUS ABYX JIHOO
GOMBIIETO YHCTAa MHOTOUYIEHOB HU3IIMX cTemeHed, myréM: x2 —1 = (x — 1)(x + 1), a umenHO, B
KOTOPOM H3Y4YaloTCsl 00IIHe CBOMCTBAa MHOXKECTB. TO ¢ TOYKM 3pEHUS] MHTEIJIEKTYaIbHOIO IMpoliecca,
BEIYIIMX MPEUMYIICCTBEHHO K OOJaJaHUI0, Pa3MHOKCHHEM OECKOHEYHBIX €IUHUIL IBITAFOIIUXCS
BOCIIOJIb30BAThCsl TAHHOW CITIOCOOHOCTBIO, COTPOBOXKIAAETCS MPOsABIIeHHEM KaTakinu3M! Uto 3amedeHo He
OJTHOKPATHO C Haydaja ero BO30YXICHHUS, TOCPEICTBOM CHUJIIBI ICHCTBUN CO3HATENBHBIX MporeccoB. [Ipu
noTepsix, JIMOO YBEIMUYCHUSAX, 3aBHCSIINX OT CTPYKTYpP Macchl OajaHca OCHOBAHHOTO OOpa3OBaHUs
paBHOM * 2 nMBYyX enUHMII U O0Jiee, OTHOIICHHUE OYIET BCET1a OTPHUIIATEIbHBIM. Tak Kak 00pa3yeTcsi 3aKOH
apuMeTHYECKO Mporpeccuu, CrioCOOCTBYIONIMI pa3pylIeHUIO OaaHca, MOTOMY Kak apupMeTHIecKas
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IPOrpeccusi CIYXHUT OONbIIEe Ui ONMEPEeKEHHs WIM 00X0Aa, YeM YBEIWYCHHIO WIM HapaIlWBaHUIO
o0véma. [lomoxkurenbHa, UMb TOraa, Koraa uuciio nporpeccun d paBuo d = 1, enuHHIBI Macchl,
npubaBIeHHON K 001IeMYy pocTy 00bEMa CTPYKTYPHI, OT 3aBUCUMOCTH TPUJIENa 10 %0, TO €CTh, Kornaa eé
HET WU ecTh npu yciaoBuu: d =1+ V®

9) Jlng TONOKHTENBHOTO pe3yibTara, CTaOWIM3HPYIONIEro OallaHC OCHOBaHMs, O00Opa3OBaHUS,
YIIOBJIETBOPSIIONIETO COOTHOIIEHUS OyneT paBHa + 1:1 u Bcerja Oyner cnpaBeIMBBIM, TaK KaK €IMHULIA
N = 1 pgelicTByeT MO 3aKOHY MOCJIEIOBATEIBHOCTH W BCETAa CIIOCOOHA JaTh CTAOUIBLHOE YHUCIIO
o0pazoBaHMsl CIIEAYIOMIEH €IUHHIIBI, TO ecTh. [IIoc MUHYC OJHA €IMHMIIA K OJJHOMY IPOH3BEICHUIO
TaKoOl ke eMHUILIBI, TUO0 e€ TUKBHUAAIUMU OT OOIIeH CyMMbl IPOM3BEICHUS BCEX €IUHUII, CIOCOOHBIX
BCErJa KOMIIEHCUPOBATh OajlaHC cucTeMbl B ypoBHE. C Ipyroil CTOpOHBI pa3ioKEHUE CUIIbI, BEAYIIEH K
pacrnpeieNeHuI0 CHJI Ha MHOXKECTBO, 0€3 OTKJIOHEHHU S OT OaJiaHca, 1100 3aMEHbI OJIHOM, TPUIIOKEHHON K
Tey, CACTEMOH CHJI, TPOU3BOIAIICH TaKOe K€ OMOMEXaHMYECKOE BO3CHCTBIE, KOTOPOE JIEHCTBYET TaK
ke, Kak ¥ ofHa cuia. Ho ¢ mpubaBnenue B MacuiTad, 1aBJIeHUEM CHUJI 00LIei Macchl, Co3aB CTaOMIIbHOE
oOpa3zoBanue CTpYKTypbl. Ilpu ycrnoBusix, eciu OOBEKT 00JiaaeT JMOO0 HAUBHBIM PEATU3MOM HIIH
CTUXUUHBIM MaTepUAIN3MOM, HE BBIXOALINX 32 Mpeesibl MeTaPU3NIeCKUX BO3SMOKHOCTEH OCHOBAaHHBIX
Ha UCIOJIb30BaHMM MHBIX 3aKOHOMEPHOCTSX CYILECTBOBAaHUS (PU3MUYECKHX MpoIeccoB B Ouo-
(U3NOIOrMYECKON CITOCOOHOCTH JEWCTBUHM, pa3pelIaloNMXCcsi YHCTO OMOMEXaHW4YecKHMM MyTéM 0e3
HaHECEHUs Bpea.

10) Jlns MOHATHS CYIIHOCTH paboueil CTPYKTYpBI, OCHOBBI 00Pa30BaHUs CHCTEMY, KOHTPOIUPYIOLICH
pacripenenienue OanaHca BXOIAIIMX M BBIXOAIINX €IUHHI] 00Pa3yIOMIMX COOCTBEHHOE MPOCTPAHCTBO.
['ne nanHoe 0OpazoBaHME MOKHO MOSICHUTD CIEAYIOIUM 00pa3oM rpaduyecky Ha MpUMepPe CTPYKTYphI
¢ur.7. C xpatkumu, 0003HaYeHUI (HOPMUPYIOLIUX COCTaB MOCIEI0BATEIHLHOCTH €€ CTPOCHUS U PabOThI
CIIEAYIOIMM 00pa3oM, U3 Toro 4yro. OOpararonieecs Yucio eIUHHI] FIEMEHTOB A Mpu MPUOOPETCHUN
(GyHKIMH CHIIBI KpUNITO BelecTBa 00O3Ha4eHHBIX cuMmBOiioM ISF mocpexcTtBom uepes cpencTBo
oOparieHus: 0003HAYEHHBIX CHUMBOJIOM SR, KOTOpbIE MOCTYNAIOT HA IIEHTPAIbHBIA KOHTPOIUPYIOIIUN
opran 0003HaYeHHBIX cHUMBOJIIOM CO HaAAENAOMIMNA TPEIOCTaBICHUEM HCIIOIb30BAaHUE CHIIBI
0003Ha4YeHHbIX cCUMBOJIOM PIF cTpyKTypbl cucTemMbl, KOHTpOIUpPYIOLIEH OanaHc CTPYKTYpbI BbixoAa. Tak
ke HeHTpanbHbId opran CO pacnpenenser SR u PIF, xonTponupys crabunbHblii pabouunii OanaHc,
o0o3HauyeHHbIi cumBoioM ROB koTopslii nums pacnpeaenser SR Ha pabounii 3nemMeHT, 0003HaueHHbIE
cumBoniom PO, ROB, CO koTopblif B HTOTE TTPEBpAIIAtOTCs, TAKUM 00pa3oM, B oOpararomneecs: 9ucio 4
Bo3BpaTuB SR k CO 3aMKHYB Liellb CHCTEMBI CTPYKTYPHI MOJYYHB BBIXOJ 0Opa3oBaHUs, 00pa3oBaB
($a30ByI0 yCTOWYMBOCTH PabOTHI CUCTEMBI B IEJIOM, C CO3/laHUEM COOCTBEHHOI0 MPOCTPAHCTBA IO
JBYKEHUIO COOCTBEHHOTO 3aKOHA ITPOM3BOJICTBA, JIFOOBIX 0OBEKTOB, MPEIMETOB, TE, MPOIYKTOB U T.1. C
TOYKU 3PEHUS CYHIECTBOBAHMS M OTCUETa BPEMEHH, JaHHAsl CTPYKTypa MOSICHIET Tak ke oOpa3oBaHUeE
KHU3HU U €€ pa3BUTHE B IMPOCTPAHCTBE C HAIMYMEM €€ IBMKEHUS BO BXOJ] C BBIXOZOM Oojiee ueM JBYX,
HOBBIX BXOJ/IOB, BEIyIIIMX K OJJHOMY BBIXOJy, HO C YBEIHUYCHHEM B 00BEME.

Aemop Apmyp I'ennaovesuu /loezynb ©
Tlpumepnoe nauano pabomwl 6 0bpazosanue 29 utona 1984

Tlpumeprnoe nauano pabomul HAO RPOEKMOM 1998-99

Iepsas nybauxayus no cepmugpuxamy noo Ne 324757854, SciReg _ 03/17/2013 USA 00:35:04

Ilepsas nonvimra 3asexu wa Ilamenm ¢ Pecnybauxe Benapyco 03/28/2013 BY 11:25:06 om k.u.
Ne667235, 4EDCAASDTATB1954 0ns 3asexu NCIP BELGOSPATENT, om Ne a20130390

DuHaNbHASL KOPPEKMUPOBKA U OKOHUAHUE NPOEKMA 14.09.2016

Ilpeonacaemoe uzobpemenue nOACHAEMCA, HA NPUMeEPAx ONUCAHUA pacyemos U @ueypax, C 6xo0auumu
COCMAasIAIOWUMU NPOEKMA:

Onucanue 28 aucm.

Dopmyna — 10 nynkmos 3 aucm.

Yepmeorcu - kon. I Lnucm.

Peghepam — kon.2nucm. + Om Asmopa — JKusnv, komopou nem. Liucm.

Obwee kon. 46aucm.
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DuHanbHAsSL KOPPEKMUPOBKA U OKOHYAHUE NPOEKMA 14.09.2016

Ilpeonacaemoe usobpemenue nOSCHAEMCs, HA NpUMepax ONUCAHUSL pacuyemos u ueypax, C 6xo0suumu
COCMABISIIOWUMU NPOEKMA:

Onucanue 28 nucm.

@opmyna — 10 nynkmos 3 aucm.

Yepmeorcu - kon. I Lnucm.

Pegpepam — xon.2nucm. + Om Asmopa — JKusnv, komopou nem. Liucm.

Obwee kon. 46aucm.
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dur.2

y=Xx
/y =X
y=x’
y=VXx
X
Touka momenma oopazoeanus
y=VXx
X
\
y=X

33



dur.3

Aemop Apmyp I'ennaodvesuu /loecynp ©
Tlpumepnoe nauano pabomwl 6 0bpazosatue 29 urons 1984

Ilpumepnoe Hauano pabomsi HAO NPOEKMOM 1998-99

Iepsas nybnuxayus no cepmuguxamy noo Ne 324757854, SciReg _ 03/17/2013 USA 00:35:04

Ilepsas nonvimxa 3asexu na Ilameum ¢ Pecnybnuke benapyce 03/28/2013 BY 11:25:06 om k.u.
Ne667235, 4EDCAASDTATB1954 ons 3asiexu NCIP BELGOSPATENT, om Ne a20130390
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Onucanue 28 nucm.
@opmyna — 10 nynkmos 3 aucm.
Yepmeowcu - ko1 Lnucm.

Pegepam — xon.2nucm. + Om Asmopa — ’Kusns, komopotl wem. Liucm.
Obwee kon. 46aucm.
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Onucanue 28 nucm.

@Dopmyna — 10 nynkmos 3 nucm.

Yepmeowcu - ko1 Lnucm.

Pegpepam — kon.2nucm. + Om Asmopa — JKusnv, komopou nem. Lnucm.
Obwee kon. 46aucm.
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DuHanbHAsL KOPPEeKMUPOBKa U OKOHUAHUE NPOeKmda 14.09.2016

IIpeonazaemoe uzobpemenue noACHAEMCs, HA NPUMEPAX ONUCAHUS paciemos u @ueypax, C 6xo0auumu
COCMAGAAIOWUMU NPOEKMA.

Onucanue 28 nucm.

@opmyna — 10 nynkmos 3 aucm.

Yepmeorcu - kon. I Lnucm.

Pegpepam — kon.2nucm. + Om Asmopa — )Ku3znv, komopou nem. Liucm.

Obwee xon. 46aucm.
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Pur.6

Aemop

IIpumeproe nauano pabomoul 6 obpazosarue

Ilpumeprnoe nauano pabomet Hao

npoexkmom

Apmyp I'ennaoveeuu /loecynp ©

29 uronsn 1984

1998-99

Iepsas nyoauxayus no cepmughuxamy noo Ne 324757854, SciReg __ 03/17/2013 USA 00:35:04
Ilepsas nonvimxa 3asexu na Ilamenm ¢ Pecnybauxe benapyco
Ne667235, 4EDCAASD7ATB1954 ons 3asexu NCIP BELGOSPATENT, om Ne a20130390
DuHaNbHAS KOPPEKMUPOBKA U OKOHYAHUE NPOEKMA
IIpeonazaemoe u3zobpemenue nOACHAEMCs, HA NPUMEPAX ONUCAHUA paciemos u gueypax, C 6xo0auumu

COCMABIAIOWUMU NPOEKMA:
Onucanue 28 nucm.

@opmyna — 10 nynkmos 3 aucm.
Yepmeorcu - kon. I Lnucm.

14.09.2016

Peghepam — kon.2nucm. + Om Aemopa — JKusnv, komopou nem. Liucm.

Obwee xon. 46aucm.

03/28/2013 BY 11:25:06 om k.u.

37



-

A SR ISF

1

] PIF ——
0/

_._C

J

SR SR

‘, | ‘,

PO — PO — PO—-

- A ——

/N

- JIiobas mouka 061a0aouas O8UNCEHUEM, CEOUCMECHHA, 6EPHYMCS 8 UCXOOHOE NOJIOJNCEHUE, BHE 3A8UCUMOCTIU
epemenu u eé npebvisanus 6 eeKkmopHom npocmpancmee. Tax xax, mo6as mouxa HPOCMPAHCMEA GeKIMOPHOU
cucmembl, 8ce20a CMPeMumcs: HONACMb 8 UCXOOHBIL NYMb NOPONCOEHUSL HOBO20 O0BUJICEHUS C 00pa3o8anuem
MOUKU, 8 XO0€ OeleHust NOCPeOCmBOM HOB0U, 1UbO npedvldywell  npubasierue Kk 0ouemy, npuoopeméeHHoU MAccuol.

®ur.7

A — oOpalarnmecs eIUHULIbI

SR — cpencTBo oOpameHus

CO — neHTpanbHBIN Opraf

PO — pabounii opran

ROB — paGounii opran 6amranca

PIF — nepenava ucnoyib30BaHus, CUJIbI IAHHBIX KPUIITO BEILIECTB

ISF — ncnonbp30BaHue CUITBI, JAHHBIX KPUIITO BEIIECTBA.
Aemop Apmyp I'ennaovesuu /loe2ynb ©
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Obuyee npocTpaHcTBeHHoe( 5t)

Touka rena(X)

lIpoctparcTBenroe (Y 5t)

O/AHHAKOBOe rpoCTPaHCTBEHHoe('t)

llpoctpaxcrBerHoe (XSt)

HarpaprieHnHasn TpaeKkTopma ABuxeHns (oo t)

i

Toukartena(y)

- JIoboe uzmenenue ceolicmea u3U4ecKux npoyeccos, HAXOOUMcsl 8 3A8UCUMOCIU 0aBNeHUsi 00beéMa wacmuy
8030elicmeyouie2o geujecmsd, CHOCOOH020 K USMEHEHUID C8OUCME (DU3UYECKO20 npoyecca 8 NPOCMpPancmee u 8
He3a8UCUMOCb pemeru. Tax Kak npocmpancmeenHo-8peMeHHas 3a8UCUMOCHIb CEOLICE (HUBUYECKUX NPOYEeccos,
usMeHsaemcs noo 8ozoeucmsuem 0agieHus 06véma yacmuy 8eujecmaed He 3d8UCUMbBIX OM CKOPOCHU 80CHPUAMUSL,
CNOCOOHBIX UBMEHSIMb NPOYECCHI CEOUCTNE huzuYecKo2o npocmpancmea. M3 smoeo ciedyem mo, umo aodoe meno,
Haxoosiuyeecs 8 3a6UCUMOCU 0A8leHUsl 00bEMA YACUY 8030elCMBYIOUe20 8eecmsed, CNOCOOHO20 K USMEHEHUIO
c80licm8 hu3u1UecKo20 npoyecca 8 RPOCMPAnCHIBe, C POCIOM NOCIOSHHOU CKOPOCMU U 00bEMA 8 He3a8UCUMOCTIU
8pemeHU, NpU YCl08UY NOJHOU dIHEPSUU MUHUMYM O8YX TeEIL.

dur.8

Aemop Apmyp I'ennaoveeuu /loszyns ©
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@ — npeoOpa3oBaHKe IPOCTPAHCTBA, IPU KOTOPOM Touka P pacronoxkeHa 1mo oy CTOPOHY IIOCKOCTH
@ B COOTBETCTBUU TOUKE P’ 110 Ipyryto CTOPOHY @ TaK YTO IJIOCKOCTh @ MEPIEHAUKYIISIPHA K OTPE3KY
P P’ v npoxomuT Yepes cepeiMHy OTPAKEHHs OCTABIIAS HETMOABMKHBIMU TOUKH TIFIOCKOCTH @

®Dur.10
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O6mnacTe runoTanaMyca M runodrza
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PacnionoxuB co3HaHHMe, KaK SIBICHHE MM OJHOW W3 OCHOBHBIX (GopM M MOHATHH (unocodun,
COIIMOJIOTMM W  TICHXOJOTMH, OOO3HAaYalIIMX  YeJIOBEYECKYl0  crocoOHocTh.  [Ipomzoitnér
BOCIIPOM3BEJICHNE JCHCTBUTEIBLHOCTH CBSI3aHHOE C MbIIUIeHHeM. KoTopoe BbIpakaeTcsi Kak BbICIIas
CTYIICHb  YEJIOBEYECKOr0  IO3HAHMS, TpoIlecca OTPAKEHHS, BBIPAKAIONIMXCI  OOBEKTHBHO
JeWCTBUTENBHOCTH, MO3BOJIAIONINE TOTY4aTh 3HAHHE O TaKMX OOBEKTaX, CBOMCTBAX M OTHOLICHMSX
pearbHOro MHpa, KOTOphIe HE MOTYT OBITh HEIOCPEICTBEHHO BOCIPHHATHI HA YyBCTBEHHOW CTYIICHU
no3HaHus. MbIlIEHHE YeJI0BEKa, UMEeT OOIIECTBEHHYIO HCTHHHYIO ITPUPOTY, HEPA3PhIBHO CBA3aHHYIO C
MPAKTUYECKON NIeATETbHOCTHIO, JKU3HU U €€ OMopH3MYecKo, OMOMEXaHWYECKOH M OMOXUMHUYECKON
BO3MOXHOCTBIO, CBSI3aHHOM C 3JIEKTPO(PU3HOIOrUeH yeioBeKa.

[Mosicuenubix Jlyuoscuo Ianveéanu B (1737 - 1798), uTanbsaHCKUM aHATOMOM U (PH3HOJIOTOM, OJJHUM U3
OocHOBareyneld  ydyeHHss 00  OJEKTPUYECTBE M OCHOBOINOJIIO)KHHUKOM  JKCIEPUMEHTAIBLHON
3NEeKTPO(U3NOIOTUH B UCCIIEIOBAaHUM IEKTPUUECKUX SBJICHUMN, IIPH MBIIICUYHBIX COKPALLICHUSX.

Takum 006pazoM IpH 3amycKe CHCTEMBI, IPOEKTA, TPAKTUYECKH B Pa3YMHBIX YCIIOBUSAX MPHUAETCS CACNATh
BCE IUIATHBIM, 3a MCKJIIOYEHHEM CBS3M M TMepefadyd JaHHBIX. Tak Kak TMOSBUTCS BO3MOXKHOCTH
0€3BO3ME3THOTO MPEAOCTABIICHHE, TIOCOOMS, JCHET IS BCEX CYIIECTBYIOIIMX JIIoAeH B mupe. Pazmep
KOTOpOro, Oy/IET ONpeeNsaTcs B 3aBUCIMOCTH MHTEIUICKTYATbHBIX U (DU3HOIOTHYECKIX CIIOCOOHOCTSIX.
[TonyunB mocoOue, Kaxkaas Iernodka TPaH3aKIUid KPUNTO BaIIOTHI OyIeT OTCIASKHBATHCA, B
MOCJIE/TIOBATEILHOCTH U €€ MpUMeHeHUsX. DUHAaHCOBas CUCTEMA KaK U ceiuac OyJeT 3aBs3aHa TOJIbKO Ha
OJTHOM KOpPIOpaIuu, U MEXKIyHAPOIHONH OaHKOBCKOM CHCTEME.

Taxum oO6pazom, eciu ecTh OroBOpPKa, HapyllleHa, B3JIOMaHa WM [TOBPEXIeHa JINLEH3US I11aT(OpMBbl MU
OIePaIlMOHHON CUCTEMbI KaK OCHOBHOM, JJIs1 paboThI cucTeMbl o01iei: [Tpon3oiiét nckaxkenue CTpykTyp
KOTOpBIE MOT'YT IOBJIHUATh, HA UCKayKEHHE BOCIIPUATHS Mo3Ta B 001eM. TakuM oOpa3oM, 11 HalTy4IIero
(yHKIMOHUPOBAHUS, TOTPEOYeTCs] MHANBHIyalbHAs JIMLEH3UsI 0€3 OrOBOPKH, MIPHU YCIOBUHU Pa3yMHBIX
UCKJIFOUEHUH IS peaJIbHONW KOH(DUICHIIMATbHOCTH U 3aILUThI YEIOBEKA.

C npyroii CTOPOHBI, €CJIM YETOBEKY HE3a4TO OOSATHCS, eMy He OyAeT 3a 4TO OECIOKOUTCSI.

Tak kxak, 1ake eclii, BOSHUKAET dKCTPEHHBIN cy4ai, mpu pabodeil cuctemMe u HeoOXoauMoCcTH. [laHHbIH
IIPOEKT MOXKET BCE 3ampeTuTh 0e3 UCKIIOUEeHUN B OJUH MOMEHT. Ho mpu ycioBuwM, eciu Ha HEro ecTh
MATEHT U PE30JIFOLNS MEXIYHAPOIHOTO YPOBHS.

Tonpko B ATOM ciy4ae, €clid BCE€ HadMHAeT paboTaTh, MOTYT IMOSBUTCS WM CYIIECTBOBATH YK€,
TEXHUYECKUE CPEJICTBA, OT KOTOPHIX OyJET TPYIHO OTKA3aThCs.

Takum oOpa3om, eciii 3aIyCTUTh €JUHOXABI CUCTEMY, 3TO MOXKET MO3BOJIUTH MEPEnporpaMMUpPOBaTh
HEHUPOAJITOPUTMBI YEI0BEKA Ja)Xe 3a KOPOTKUH CPOK, HO B 3aBUCUMOCTH OT TOI'O, KTO M KakK 3aJaér
HaIpaBJIEHUE peaIbHOr0 00pa3a, HOpMaIbHOM JKU3HU. [[J1s1 CylliecTBOBaHUS B YIIOPSAI0YEHHOW CUCTEME,
B HOPMAJIBHBIX YCIIOBUSX, COLUATILHOU Cpele.

A  VMMEHHO YCTAQHOBJIEHHBIX, TOJBKO M BBICOKO KBaJIM(PHUIUPOBAHHBIMU, aKaJIeMHUYECKUMHU
CHEMaTMCTaMH 3aKJIaJbIBAIOIIMMU OCHOBY KaK JKHW3Hb, B HOPMAJbHBIX YCIOBHUSAX (3HAIOLIMN WM
NOATBEPXKJIAIOIINN peabHO, TOYHBIM pe3yabTaT HEM3BECTHOIO) B OCHOBHOM 3TO: - AMEpHKaHIIbI,
®paniyssl, Aurimyase, Pycckue, SInoHueb!.

C ycnoBHeM TOT0 uTo, IMoJTHasi CB000/1a CYIIIECTBOBAHUS, MBICIICH U ICHCTBHIA, YeTTOBEKY FapaHTHPOBAHHI.

[Tocne yero MoxkeT CTaOWIM3UPOBATHCS MOMYJSIUS WHIUBUIOB, MPU KOTOPOM OCTAHETCS TOJIBKO
HOMYJIALKS OJHOTO MHIUMBUIA. B 10OBIX ciy4yasix BHJ KOTOPBI OcTaHeTcs, He Oyne 3aBUCETh OT
reorpauyecKoro MoioKeH!s, HAIIMOHALHON MPUHAIICKHOCTH, PACKI WUIA pelurud. B JaHHBII MOMEHT
Ha 2016 roxg wim Havano 21 Beka, MPOUCXOIUT MPOTrPECCUPYIONIAS AETPafalusl BCEro YEIOBEUYECTBA,
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NONYJSIMST BCEX WHAMBHUJIOB COKpAIAETCsS, 4YTO MNPHUBEAET K IOJHOMY HCYE3HOBEHHUIO, H3-3a -
HapyIIEHHON rapMOHHH B kn3HU. [Ipy Mcmonp30BaHMM JaHHOTO crocoba 0e3 3aBUCHMOro KOHTAaKTa -
CHCTEMBl M YelIOBEeKa, cUcTeMa OyleT MOATHpaTh Kak Obl AaMIlbl mamsITH oOIel pabodell cHCTEMBI,
HOAJICP)KNUBAsi B3aUMOCBSI3b C OCHOBHOH B OTPa)XKEHHE TOYHBIX MMITYJIbCOB BOCHPHHHMACMBIX TEIIOM,
HEpBHOW cucTteMol i mosra. [Ipu uém nomkHO 00pa3oBaThes pealbHOE COCTOSHHE aOCTPaKTHOIO
ONepe)KEHNE JKU3HU, B 3aMEIJICHHON peaJbHOCTh CYIIECTBOBaHWS. B mporecce yero obpasyercs
COCTOSIHUSI KOTOPOE MOYKHO JOCTHYB TOJIBKO JIUIIb IBYMS CIIOCOOaMH.

1)"B BapuaHTe npe1ocTaBIeHHbIM JaHHBIM IPOEKTOM" - HOPMaJIbHbIM KOHTPOIUPYEMBIH criocoo.

2)"C coxpaHEHHEM COCTOSHUS B YCIOBUSAX HOPMAJIbHOIO pa3BUTHS YeJIOBEKa, 1Mociie ero poxkaeHuu. C
NPEJOCTaBICHHEM YABOSHHONW CBOOOABI (HE HMes 3alpeToB M OrpaHUYeHUil)' - HOPMaJbHBINA
IPOU3BOJIBHBIH CcI1OCOO.

B ciyuasix cuctembl, 1 B3aUMOCBSI3€M C CUCTEMOM, TOJIBKO BO B3aUMOJACHCTBUM PACUETOB KPUIITO BATIOT.
To ectb npuiTH Ha pabOTy HE MOTOMY YTO 3TO HYKHO, @ MOTOMY YTO XOYETCS 3aHATHCS KETaeMbIM
JiesioM, JefiaTh TO YTO XOYellb, TO YE€M XOYEeTCS 3aHUMAaThCs, MOJACPKUBATh TO, YTO JAET >KU3Hb,
pa3BHBas CyILECTBOBAHMUS B YCIOBUSAX HOPMaJbHOW XM3HU. JlaHHOE BOCIIPOM3BOACTBO NPEACTABISAET
co00if MIIaHOMEPHBIN TMPOIIECC HEMPEPHIBHO PACTYIIEro BO30OHOBJIEHHS M OECKPU3HCHOIO Pa3BUTHUS
OOILIECTBEHHOT 0 MPOM3BOJACTBA. B BOCIPOM3BOJCTBO MaTEpUAN3ALUN COIHMAIBHO-aIalTHPOBAHHOTO
MIPOU3BOJICTBA. [Ipenocrapnstomiee coboto MMOKOMITOHEHTHBIH, CHCTEMaTU3UPOBaHHBIN,
MHOT'OCTYIIEHYATBIH MPOLIECC MOCIEA0BATEIbHOCTH K MHUBUAYaIbHOM II100aIH3aliy, BOCCOSTMHEHUIO
pa3IMYHBIX 3JIEMEHTOB, B MOJpa3/eJeHUH MpeoOpa3oBaHUsl, LEIOCTHOM €IMHOM CTPYKTYpbI
o0pa3zoBaHMs, HE3aBUCUMBIX 4acTeil. B crabuimbHylo paboTa-criocoOHYIO CTPYKTYpPY C IOCTOSHHOU
peopranusanmell  TeppUTOpHaIbHOrO mpocTpaHcTBa. (CaMoo0CiyXMBaHHEM, BO  B3aHMMOCBA3b
IPOTUBOPEYAIUX CXOJACTB, MEXAY KOMIIOHEHTaMM II€JIOT0, BO BXOJ M BBIXOJA AKKYMYJIMPYIOIIETO
JBUKEHHS TpeOyeMoro pe3yiibTaTa, MHIAUBUIYaTbHOTO JUI KaKI0r0 OTAEIbHO.

P.S - EcTb emé u 4To-TO MPOMEXYTOYHOE, HO JI0 3TOT'0 HYXKHO JTOKUTh, TaK KaK 3TO: - YTO-TO WJIM KaK
MeTadu3ndeckas cuia HE JOCTYMHasl OMbITY, BCErO JIMIIb W3 MPUHIMIIOB OBITHS, PACIONOKEHHAs Ha
rpaHe, MEXIy JKU3HBIO U CMepThIo. Ta cuia, KOTOpyI0 BBl CIIOCOOHBI OIIYTUTH, TOJIBKO MPU YCIOBUU
CBEPX4YYBCTBUTEIHHOCTU CBOETO TeJa, KOrJla Bbl MOXKeTe ceOe MO3BOJIUTh PACCMOTPETh: KUBOE - eIIé
Oosee JKUBBIM, OECCMBICIIEHHO PaccCMaTpUBasi CMBICI.
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Om Aemopa: B nocsawenue mem, Kmo ne mpamui 6pems MOemy 6HUMAHUIO!

Kanp — Ouepx
Ku3Hb, KOTOpPOU HET.
Korna sBnsenscs Ha CBET, MOKUB MONMELIb, YTO )KU3HU HET.
YTo XU3Hb U TO, YTO OKPYKAET, JOBOJIBCTBO MAJIO 1I0CTABIISET.
MoMEHT, BOJIHYIOIMI CO3HAHbE, KOCHETCS UyBCTBA OCSA3aHbs
VYabi0ka, pagocTh, CMEX M TOpe, HACTPOU WILTIO3UI U HEe Ooe.

Jlunib BpeMsi TSHEIIb, TOHUMAaEIlb, BOCIIPUHSAB, YTO TO, OTPHUIIACIITH
K 4yeMy CTPEMUTCH, U HC 3HACIb, Y3HAB, JIMIIb 3JIMTCA, HAUMHACIIb.
Kupéuib u criopwuiib, caM ¢ o000, MOA00HO HEKOMY TepOor0
Kotopslii AymaeT u 3HaeT, BHYTPH JIMIIb YYBCTBA 00OCTPSIET.

JKuBst HaACXK A0, YTO OBI JKUTh, YTOOBI II0ECTh, YTOOKI ITOIUTD.
[To3Hate cTpaTernio oOMaHa, KOBapHBIN IJIaH JIFOOOBH, pOMaHa.
Jpy3eii, 3HAKOMBIX OTHOLIEHbSI, PO UX HEJENbIE IBUKEHbE.

[Ipo To, 4yTO caM €€ HE 3HACIb, Y3HAB, JOBOJIBHO BOCXBAJISCIID,
Cekpertsl pasHele ckpbiBaelib. K uemy Bcé! Cam TO moHMMaems?

Bcé aT0 Tak, Bokpyr Gapnak, BHyTpU BC€ Kak TO HE Tak,

[IbrTaembest UICOPABUTH YTO TO, HO TOHUMAEIIIb, HE 0XOTa.

CrniaB cHOBa KapThl CIIMIIIKOM PaHO, M3-3a Majiei1ero ooMana.
B3rnsiHyB Ha pocKoIllb, IOHUMAEILb, YTO JIMILb YCIEXY MOApPaKacllb.

Mamnepsl, 00pa3, TOBEIEHbS, PEIIIMOCTh, BOJISL M TEPIICHEE,
Co0na3H, yHbIT0€ 3a0BEHbE PaCCTPOUBILIEE HACTPOEHDE.
BKi1r0u4nTh MO3TH, ¥ )KHUTh HHAYE, OBITH MOXKET, ¥ IPOU30HIET
[TosiBUTCS B pyKax yaaua, U KJIIOY ycIiexa JABEpH pacraxHeT.

XOTs ThI ITPaB, K Y€MY BCE 3TO, BEJb MBI O KU3HHU T'OBOPUM,

O ToM, 4TO HET, U HUKOT'1a He OYJET, ¥ TO, YTO TOJILKO HaBPEIUM.
Tl osBUIICS HE OTKYAQ, TyJa YHIEN U JAJIbLIE YTO?

CeropHsi, c1oBOM Thl Ja€lllb HOHATH XOTh YTO TO,

A 3aBTpa, MOXKET OBbITh, HE CKaXEIb HU YEro.

Bces xu3Hb urpa, ckopee Het. Mimio3us, mpoekiusi oOMaHa
PeanbHbIX 1eHCTBUI OBIT, IPUAYMaHHBIX JIIOJIbMU

B nHaxxuBe nuib Obl HAOMBATH KapMaHbBI

B xuTpocIieTeHbe C10B IICUXO0JIOTHYECKON BOMHBI.

Teneps, Koraa Thl MOHUMACIIIb TOYHO, CIIPOCH ce0s1, 3a4eM TaK KUTh?

BBITH MOXKET, ThI K3MEHHIITH YTO TO, YTOO HE BPEIUTH, & YTOJAUTH

Uto06 Ku3Hb OblIa TAKOW KaK HY>KHO, IPUJIS Ha BPEMS IOTOCTUTh
PonuBimuce xuth BceM 0€33a00THO, B pal0 36MHOM, KaK MOYKET CIIOBO OBITH!

4:44 28.02.2012 © A.I'. [loszynw
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Qunanbras KOPpeKMupoB8Ka u OKOHYAHUE NPOeKmd 14.09.2016
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COCMABIAIOWUMU NPOEKMA.

Onucanue 28 nucm.

Dopmyna — 10 nynkmos 3 aucm.

Yepmeowcu - kon. 1 Lnucm.

Peghepam — xon.2nucm. + Om Asmopa — JKusnv, komopou nem. Liucm.
Obwee kon. 46aucm.
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