CIIOCOB NTIPEOBPA30OBAHUE BUODHEPI'H B PE3YJIBTAT ITPOAYKTA

G99Z 99/00

JaHHBI CcrOCO0 peanu3alnuy Haj MaTepHalbHbIM OOBEKTOM, OCYIICCTBIISCTCS B 3aBUCHMOCTHU
CO3HATENBHOW CHJIBI TMCUXO(DHU3MYECKUX BO3MOKHOCTEH, C H3MECHECHHEM CBONCTB (U3MUYECKUX H
XUMHAYECKHX MPOIECCOB HAXOISAIIMXCS B 3aBUCUMOCTH JaBJICHHs 00bEMa YaCTHII, TPEBPAIIAIOIIAX OJIHY
(U3HYECKYIO CHITY B APYTYIO YUCTO OMOMEXaHMUYECKUX CIIOCOOOM JIEHCTBUH, CIOCOOHBIX K H3MEHEHHIO
CBOWCTB (PM3MUECKOrO TpoIiecca B MPOCTPAHCTBEHHOW - BPEMEHHOH 3aBHCHMOCTH, B HE3aBHCHMOCTH
BpemeHH. [lo ToMy, Kak MpOCTPaHCTBEHHO-BpEMEHHAs 3aBUCHMOCTh CBOMCTB (PM3MYECKHX IMPOIIECCOB
W3MEHSIETCS 110/l BO3ICHCTBUEM JIaBICHHUS 00bEMA YaCTHUII, HE 3aBHCAIIMX OT COITPOTHBIICHUS U CKOPOCTH
BOCHIPUSTHUS, HO CIIOCOOCTBYIOIIUX MU3MEHSATH MPOIIECCH CBOMCTB (DM3MUECKOTO MPOCTPAHCTBA APYTUX
qacTull (TeN), B OCIECI0BATEIPHOCTH JIBM)KCHUSI B HANpaBJICHUH 0Opa3zoBaHus. Tak kak, Jiro0oe Telo,
HAXOJAIIeeCs B 3aBUCHMOCTH BOCIPHUSTHS JaBIeHUS O0BbEMA YaCTHIl BO3JICHCTBYIOIIETO IEHCTBUS,
CIIOCOOHO K M3MEHEHHWIO CBOKMCTB (PM3UYECKOTO Iporecca B mpocTpaHcTBe. C POCTOM MOCTOSIHHOU
CKOPOCTH U 00bEMa, B HE3aBUCHMOCTH BPEMEHU TP YCIOBUSX MOJIHOW YHEPTrUU MUHUMYM JABYX TEI C
MPUPOTHBIM HHTEIIICKTOM.

Crioco6 1 MeXaHN3M peau3aliy sBJIIETCS] HCKYCCTBOM, MacCTEPCTBOM, YMEHUEM, COBOKYITHOCTBIO
METOA0B 00pabOTKM, M3TOTOBJICHUS, U3MEHEHHUSI COCTOSIHHS, CBOIMCTB, (POPMBI CHIpbs, MaTepualia WIH
noiry(habpukara, OCyLIECTBISEMbIX MPOLIECCOB MPOU3BOACTBA MPOAYKIHU. B OTHOIIEHUU M3yyeHUs —
BBISIBIICHHE (DU3MUECKUX, XMMHUYECKHX, MEXaHWYECKHX U JPYI'HX, 3aKOHOMEPHOCTEH C MeNbIo
OIpeJIeJIEHUS ¥ UCIIOJIb30BaHMs Ha MPaKTHKe Hanbosee 3¢ (EeKTUBHBIX M 3KOHOMUYECKUX, MaTEpUaIbHbIX
MIPOU3BOJICTBEHHBIX MPOLECCOB. TO KaK OCYIIECTBIISCTCS MPOLECC OOPALICHUS B IPEIOCTABICHUH YETO —
1100, HaNpUMep BbINOIHEHUs (QYHKIMMA, YCIOBUA, TpeOOBaHUM, IpaBuJI, 3aKOHOB, KAUeCTBA U TakK Jlajee.
OyHKIIUHN UCTIOTHEHNE U OCYIIECTBICHUE ICATEIIBHOCTH, 00s3aHHOCTEH, paOOThI, BHEIITHHUE MTPOSBICHUS
CBOMCTB, OT KaKkoro-i1u0o o0beKTa B JaHHOW CHCTEME, C OTHOLICHUEM (HampaBieHue (QyHKIMU YyBCTB,
(byHKINU IeHeT).

@OyHKIMEH B COLMOJIOTHH, KOTOPOH — POJIb BBINOJHAET ONpPEACHEHHbBIM COUATbHBIA HHCTUTYT,
IpoIecC MO0 OTHOIICHHIO K IIeJIOMY (HampaBJICHHBIX (YHKUIWH TOCydapcTBa, CEMbU, W TaK Jajiee B
obecTBe). JIMHrBUCTHKE HAa3HAYEHUE POJIM, MHOIJA U 3HAUYEHHUE S3bIKOBOM €JMHMIBI MM 3JIEMEHTa
SI3IKOBOM CTPYKTYpPHI - MPONO3ULIHUOHATIBHON QyHKIMHU. C MaTeMaTU4ecKOW TOUKH 3pEHUs 3aBUCHMast
nepemenHas BennurHa. CootBercTBre Y =  (X) MeXay NepeMeHHBIMH BETHYHMHAMU, B CHIIY KOTOPOTO
KaKJOMY paccMaTpuBaeMOMY 3HAY€HHMIO HEKOTOPOH BENWYMHBI X (aprymMeHTa, WIM HE3aBHCHUMO
MIEPEMEHHOI'0) COOTBETCTBYET ONpE/eNEHHOE 3HAUCHHE APYroi BEMYMHBI Y (3aBUCHMOM NEpeMEHHOM,
win  Qynkuun). DyHKIUM 100YyXKAEHHWE, Hauyana JBUKEHHUS JIeHCTBUM, CPOPMHUpPOBABIIErOCs
CO3HATEJILHOTO (ha30BOTO MOMEHTAa B OCYLIECTBICHMM CKauka, K KaueCTBEHHOMY (OPMHUPOBAHUIO
ujearbHOT0 00pa3oBaHMs, KEIAEMOr0 pe3yibTaTa, CBSI3aHHOTO C IOJIyYUEHHEM WU pacHpe]esieHueM
BEPOATHOCTH OCYILLECTBIICHHUS.

Takoe cooTBETCTBHE MOXKET OBITH 3a/1aHO PA3IUYHBIM 00pa3oM, Harpumep GopMyIioil, rpapuuecku UiIu
Tabmunei (Tuna tadbauipsl JorapudmMo). O HEKOTOPHIX Ki1accax GYHKIUN MOXKHO y3HATh U3: JIMHEeHHOH,
CreneHHOH, ITokazarenbHOi, Jlorapupmuueckoi, TpuroHomeTpu4eckou, O6parHo
Tpuronomerpuueckoid, I'mnepOonuueckoit, OOpatHo runepbonuueckol m Tak ganee. C MOMOLIbIO
MaTeMaTHYeCKUX (QYHKIMH BbIpaXkaeTcss MHOT0OOpa3Hble, KOJIWYECTBEHHbIE, IPOCTPAHCTBEHHbIE
3aKOHOMEPHOCTH B Mpupoae. MUHMMyMa WM MakCUMyMa, OYKBaJbHO — HaUMEHbIlee U HauOoJbliee
3HauYeHHe (PYHKIUHA TIO CPaBHEHHWIO C €€ 3HAaue€HHWeM B JIOCTATOYHO Onm3kux Todkax. Ha ®wur.l
n3obpaxeHno Yy = f (X) umeer B Toukax xI u x3 - MAKCUMyM, @ B TOUYKE X2 — MUHUMYM. TOYKH MHHUMYyMa
U MakCHUMyMa Ha3bIBalOT TOYKaMH SKCTpEMyMa, B JaHHOM cCiy4yae OINpeAeNEHHBIM KpalHUU mpenesn
cooTBeTCTBUS. OLIEHOYHOE 3HAUEHNE KOHTPOJIIMPYIOIINX Ka4€CTBO, TO ECTh OTHOIIEHUEM K COLUAJIBHBIM
SIBIIGHUSIM, YEJIOBEYECKOM JeATEIbHOCTH, MOBEACHUIO, YCTAHOBIEHHUE UX 3HAYMMOCTH, COOTBETCTBUE
orpesieIEHHBIM HOpPMaM M NMpHHLIMIAM Mopanu (ofoOpeHue M oOCyXIeHHe, COrjlacChe WM KPHUTHKA,
CHMIIATHSI ¥ aHTHUIATHS U TOMY Moa00HOe). Onpenensercss COUaaIbHON MO3UINEH, MHPOBO33PEHUEM,



YPOBHEM KYJIbTYpPbI, HHTEJJIEKTYaJIbHOTO U HPABCTBEHHOI'O Pa3BUTHs yesnoBeka. C Ipyroil CTOpOHbI YUET
MOTHBOB, CPEICTB U LI ACHCTBHSI, €r0 YCIOBUM, MECTa B CUCTEME M TIOBEICHUE JTI000M JIMYHOCTH —
He0OXO0IMMOE YCIIOBHE €ro MPaBWJIO OLIEHKH, KauyeCTBEHHOro aHaiu3a. Kak COBOKYMHOCTH CHOCOOOB
UICHTH(HUKAIIIH SJICMEHTOB.

Hanpumep: wWOHOB, paauMkagoB W BEHIECTB M3 pa3/CiOB aHAJIUTUYECKOW XuUMUU. Baxueimei
XapaKTePUCTHKU CIMOCOOOB KAYECTBEHHOTO aHAIM3a SIBISETCS CHEIU(PUIHOCTH U YYBCTBUTEIHHOCTD.
Creun(uyHOCTS - TO €CTh, BO3MOKHOCTh HICKOMOT'O 3JIEMEHTA B IPUCYTCTBUU MIPUMECSX, 3201y KICHUSAX.
UyBCTBUTEIHHOCTh — MHUHHMAJIBHO OIpPEAeIsIeMOe KOJIMYECTBO HACHTU(UIIMPYEMOro OOBEKTa, MpHU
MTOMOIIIY aHaJIN3a KOTOPBII MO3BOJISIET pacueHeHHE (MBICIIEHHOE WM pealibHOE), 00BEKTA Ha AJIEMEHTHI.
AHanu3 Hepa3pblBHO CBSI3aH C CHHTE30M (coeAMHEHHEeM B eauHoe Iienioe). CHHOHMM Hay4YHBIX
uccieoBaHuii BooOmie, B (opManbHON JIOTUKE — YTOYHEHHE JIOTHYECKOW (POpMBI (CTPYKTYypHI),

v . o o B X
paccyxaenuid. [IpousBenéHHOW MOCPEACTBOM aHAIUTUYCCKUX (YHKIUN SInX = X ——+ — — -+,

OIPCACIIAIOIMNX KaY€CTBA ACATCIIBHOCTH.
(DYHKI_II/IH, KOTOpasa MOXKCT OBITE IpeacTraBjiCHa B HeKOTOpOfI 00/1aCTH CTENEHHBIM psaaoM B BHJEC:

agta(X — Xo)ta; (X-X)?+...+a,(X — Xo)"+...,rae koadhduuueHtay, Ay, ..., Az, ..., Ay, ...
HE 3aBUCAT OT IepeMeHHoro X, Xo W Ha3BaHbI IEHTPOM CTEIIEHHOTO psifa. B 00IieM cMbICie eciu 3To
KacaTeJIbHO CTeNeHHON (GyHkuuu Buga Y = Qax™ rae a u N - MoOble JEHCTBUTENbHBIE Yncaa. To

crereHHasi (YHKIIMS OXBaThIBAeT OOJIBIIIOE YUCIIO 3aKOHOMEpHOCTel B mpupoje. Ha dur.2 u3obpaxén
rpaduk creneHHOU GyHKImu, A N =1, 2, 3, 1/ gua= 1. B TeOpUHM YKCEI CTENIEHHOTO BhIUeTa. TO €CTh,
YHCIIO 8 HA3BaHO BBIYETOM CTEIEHU N = 2 IO MOJIYJIIO0 M (a, n, M >0) - 1enble Yncia, €CIu

CYLIECTBYET LEJIO€ YHUCIO X TaKOE, YTO PasHOCTb - @ JeIuTcs Ha M. To B MpOTMBHOM ciydae, a
Ha3bIBAETCS HE BbIUETOM crernieHu N. Hanmpuwmep, 2 1 3, COOTBETCTBEHHBI, BBIYETY U HEBBIYETY CTETICHH 2
(KBaZpaTU4YHO) MO MOAYNIO /. BOIBIIMHCTBO (PyHKIMI BCTpedaeTcsi B MaTeMaTUKe U e€ NPUIIOKEHUSX,
CXOKUMHU € ()YHKIIMOHHUPOBAHUEM PEATIbHO MPAKTUUYECKUX JICHCTBUH.

Bcé€ 10, 4TO MBI BUZIMM, YYBCTBYEM U BOCIIPUHUMAEM, BCETO JIMIIb TPOEKIIMS, CIIEKTPA BOCIIPUATHUS
OrpaHUYeHHON (haHTa3MH BOOOPaKEHHsI, PEaIbHOCTHIO MPEOCTABICHHBIX (PAKTOB, KOTOpPbIE B OOJIBIICH
Mepe ABIIIOTCS WIUIIO3MEH CYIIHOCTM B  PEAJbHOM JKU3HM OKPYXKAIOLIEr0 IMPOCTPAHCTBA,
BOCIPUHHUMAEMBIX TeJl U 00BEKTOB, 0OBEKTUBHO KOHTPOJIMPYEMbBIX CO3HAHUEM JKHUBBIX OpraHu3MoB. Tak
KaK CO3HAHWE MaTepUu JBUKET YAaCTHILIAMH JIIOOBIX BEIECTB, B MPOCTPAHCTBE CBA3AHHBIX C POCTOM,
SHTPONMEHN, COEAMHUTENbHBIMU M pa3jlaraéMbIMU IPOLECCAMM, IE€PUOJAMH, HMOLHUAMU KUBBIX
OpPraHU3MOB U TaK Jlajee, Tak Kak B 00I11eM cMbIciie IPUHATO: - To, 4To 1100011 ’KMBOM OpraHu3M B IJIOTh,
710 HEOPTaHUYECKUX 3JIEMEHTOB UMeeT (DYHKIMIO BOCIIPUATHUS, KOTOpasi OTBEYAET 3a peakiulo, pedIekc,
1100 Bo3JeiicTBUE Ha JBWXKEeHHE (QYHKLIMH, KaKk JeHCTBUH, TaK U OCO3HAHHOTO BOCHIPUATHH ¢ y4&TOM
MOHATUM (PU3UYECKUX U XMMHUYECKUX BO3MOXKHOCTEH B JABMXKEHUH Ipoliecca OMOJIOrMYecKOro BUJA, C
TpaHchopMmalmen 1 MporpaMMHPOBAHUEM MACChI ABMKYILEH SHEPIUU B IPOCTPAHCTRBE.

Hampumep: - Ilompocum uenoBeka O BBINOJHEHUH OMNPENCIEHHOTO psifa MPOCTHIX (DYHKUUN
KOCBEHHO JIN00 HaMEepeHHO, TO eCTh MpsMo. JlomycTuMm, co3fail oCTOSIHHOE ABMKEHUE HOTOU, pyKOH, U
IIPU 3TOM TONPOCUM €ro YUTaTh 4TO JHOO, YTO Obl, HE MPOUCXOMANIIO, a MOCIE 10 HEro JOTPOHYTCS.
MoOHO YBUJETb, YCIBIATh UM 33J]aTh BOPOC JAJIsl OTBETHOM peakuuu, kotopas OyJaeT OTpuLaTeabHON
UM TOJ0XKuTenpHOM. Ilocie dero, coBepuiaemsle NEWCTBUS HE NPEKPATIATCS, HO NPH ITOM MO3T
CO3HATEJIbHO YBEJIUYMBAET 00bEM, (QYHKIIMEH BOCHPUATHS B 00BEM MaMATH IEHCTBUN MHTEIUIEKTa, HE
OTMEHSS WM MPUHUMAs KOMaH/bl 3aBUCUMBIE OT CO3HAHMSI MPUHATHIX BOCIPUATHUEM, OT BO3JEHCTBUS
MaHUIyJISUi. PedeBbIx, 3alIporpaMMHUPOBAHHBIX, HE3aBUCUMBIX JEHCTBHI IIPEBPAIIEHHBIX B JIBUKCHHUE.
To ectb, mo mpuHIMIY paboThl. PaboTa cucTeMBl TOJOXHUTENIbHA, €CIM OHAa OTAAET DHEPTUI0 U
OTpHULATENIbHA, €CIIN €€ MOJIYy4aeT, TO €CThb HE BUAHO, U HE MOHITHO B UEM XKE CMBICI, CyTH JaHHOTO
NEHCTBUS WM BbIPAKEHHUS.

Co3HaTenbHO NMPUHUMAEMble KOMaH/bl B HE3aBHCHMOCTH MX XapakTepa U (OpMbl BOOOPAKEHHS
00 BO3NEUCTBHS, B OOJNBIIEH Mepe OTPa)KaloTCs Ha TOJICO3HATENBHBIX JACHUCTBUAX B (U3MYECKUX U
XMMHUYECKHX pPEaKLUUsAX OeCCO3HATEeNIbHOrO Mpolecca, B3aUMOICHCTBYIOIIETO T'€OMETPHUECKUMHU
o0BbEMaMu Te OMOJOTHYECKOT0 BUJA C OPraHMYECKUMHU M HEOPraHMYEeCKUMHU KJIaCCaMU COETUHEHUI B



BOIUJIONICHUE WJIM TEPEBOILIONICHUE 00BheKTa (IIpeaMeTra), ¢ onpeneaéHHbIM TpeOyeMbIM BpEMEHEM Ha
OCYILIECTBJICHHE.

J1J1s SICHOCTH MOHSITUS TOTO, YTO K€ TAKOE CO3HAHKE, TO B IPUMEPHOM U CXOKEM MPUHATOM MOHSATUU
ABJIAETCS JABM)KEHHEM BBICIIMX CHUJI 3HEPIMHU MaTepUU B LENOM. BECKOHEUHO NPOCTPAaHCTBEHHOE —
BPEMEHHOE BO3JICHCTBUE U HHEPro-oOMEH B BaKyyMe€ JJIEKTPOMAarHUTHBIMH TOJSIMH, BOJHAMH U
MMITYJIbCAMU YaCTHULl CUCTEMBI, JIIOOBIX BemiecTB. C neaabHO BHICTPOCHHBIM 0aJaHCOM, OTPHIIATEBHBIX
U TOJOXHUTENbHBIX, MPOTHUBOIOJOXKHBIX APYr NAPYry Tell MaTepuu, KOTOpble 00pa3yloT CBSI3HOE
MHOXECTBO B 3aMKHYTOM JBIDKEHHHM JIByX COaJaHCHPOBAHHBIX IPOCTPAHCTB, OJHOTO IEJIOTO
MpoCTpaHcTBA. B3auMoCBA3aHHOTO (U3MUECKUMU W XHMUYECKUMHU PEaKIUSIMH TIe€OMETPHUUYECKUX
00BEMOB Ten OHOJIOrMYEcKOro BHja. B3anmMoaeHCTBYIOIIEr0 ¢ OpraHUYeCKUMH M HEOPraHWYeCKUMU
KJIacCaMU COEAMHEHUIl B 00pa3oBaHME OECKOHEYHOTO JBWXXCHHMS OJHEpruu B (OpMUpYyeMBIX
HAIpPaBIICHUSX JUIsl TOCTHXKEHUS 11eNid. B maHHOM mpuMepe KU3Hb Tejla B IPOCTPAHCTBEHHO-BPEMEHHON
3aBUCUMOCTH BCEJICHHOM.

JIn6o Ha mpumepe ¢ur.3 u 9, uim nmocrosHHOro MarHuTa ¢Gur.6. Tak kaKk MarHuT — B OOJbIICH U
OCHOBHOM Mepe Heneiaumass WIM IpU  YCIOBHUAX IOTPEOHOCTH MPAKTUKH, TEOPETUYECKOTO
OCBHJIETEJILCTBOBAHUS, ACTUMAasi MarHUTHAsl CUCTEMAa F€OMETPUUECKUX (HOPM Tell.

B nmpumepe ¢ ¢ur.9 ciaenyer noHuMaTh U IPUHUMATD TOHATHE CXOXKEE C TEM, YTO MOXKHO TOHATH U
OTHECTH K 00IIeMy pa3Mepy pa3mep MeHee OJHOT0 MUKcest. Toro, 4To MOYXKHO MPeICTaBUTh BOOOIIIE, 110
OTHOIICHHIO KO Bcei mpocMmarpuBaeMoil ¢Qurype. B KkaracTpopuuecKku-orpoMHOM TOTEHIIHAJE
MOIIHOCTH OECKOHEYHO IBUYKUMOM CHIIBI 3aII0JIHEHHOM BeKTOpaMu 760 M C COOTHOIIEHUEM IIJIOTHOCTH,
1018 Kotophle HEBO3MOXHO TIPENCTABUTH B CPABHEHHH BO3MOXKHOCTH BHJETh COANaHCHPOBAHHEII
00BEM YacTHIl BO3JyXa WIM BaKyyma, WACAILHO W PAaBHOMEPHOW BBICTPOCHHOW CHCTEMOW OaliaHca
CTPYKTYpBI, B IIpoliecce paboThl, 3aBUCSILIEH OT TEPMOAMHAMUYECKOTO COCTOSIHHSI MATEPHH B LIEJIOM.

[Tpu ycnoBusix JeneHus, sIBIsieTCA NOTEpel pacnaia MOIIHOCTH Ha HECKOJIBKO OOBEKTOB C Pa3HOU
CTETEHbIO COJCP)KAaHUU TOTEHIMATIOB YacTHUIl SHEPTHH, NMPH pa3HOW BeiauunHe o0bEMa C morepeit
MOIIHOCTH Ha MEHbINN 00BbEM JIeNIeHNs ABMKMMOM CHJIbI YaCTHUIL ITpoLiecca 1enuMbIx yacteil. C qpyroi
CTOPOHBI J€NIEHUE 3TO TO, YTO MOXKHO YBHUJIETh WM IMPEACTAaBUTh B IPAKTHUYECKOM IPUMEHEHUU
YeJI0BEYECKMX BO3MOXHOCTEH. B 4YacTHOCTM JKM3HM YEJIOBEUECTBA: CO3HAHUWE — OTO MJIE€ATbHO
BBICTPOCHHASI CICTEMA JIBYX MPOCTPAHCTB, TPOTUBOMOIOKHBIX APYT IPYTY B €AMHOM COAIaHCUPOBAHHOM
00bEMe YaCTHIl MATEPUH BaKyyMa BCEJICHHOM.

B KHM3HU JKUBBIX OPraHU3MOB SIBIISIETCS OTPAaHHMYEHHBIM MOHSATHEM B ABYX MOJYyLIApUi MO3ra, B
COCTOSIHUM XMMHUYECKHX IPOLECCOB OMOJIOTMYECKOro BHAA, GU3NYECKUM IpoleccoM peduiekca Iudo
pEeaklM JIBHXKYIIETO COCTOSIHUSI, LEJIbI0 HANpaBJIECHHOTO AEUCTBUS, OT M K, CHEKTPY YYBCTB [0
BocpuATus. To ecTb, KaTErOpUU HEPA3PHIBHO CBA3aHHBIE MEXKy COOOI0O B TPOTUBOIOI0KHOCTH CTOPOH
00BEKTUBHOTO MHpa. ['1e KOHeuHOe, XapaKTepu3yeT JIto0ble KOHKPETHBIE SIBJICHUS U 00BEKTHI, KOTOpPhIE
CYUIECTBYIOT B OIPEIEIEHHBIX TPOCTPAHCTBAX M BPEMEHHBIX TPaHUIIax.

TakuM 00pa3oM, MOXHO TOHSTh CYTh COTBOPEHHUS OMNPENECNEHHBIX CTPYKTYp, €IUHCTB JHOO

MHO3KECTB, a IPU YCIOBUAX BO3MOXHOCTH YOEIUTEIHHOCTH UM OCBHUIETEIHCTBOBAHNUS, TIPOU3BOAUTD 110
CYLIECTBY MPAKTUYECKOT0 OCYIIECTBIICHHUS aHAJIN3 MPOU3BEAEHHOIO HAJl 00bEKTOM, BELIECTBOM MaTepUU
B peanu3anuu Gopm, Buaa B KauecTBO camoro nporecca. Ha npeaMer npegocraBieHus, KaUeCTBEHHOTO
MPOJYKTa, TPYAA U JI€ATEIbHOCTU B OOIIECTBEHHBIX LENSIX.
Jl11s o6111ero cMpicia MOHATHSA, KaK KaTETOPUsI BBIpaKAIOIas CYIIECTBEHHYIO OMpeleIEéHHOCTh 00BEKTa,
Osarozaps KOTOPOW OH SIBJISIETCS MMEHHO 3THM, a HE MHBIM B MOHSATUU aJITOPUTMOB OCYIIECTBIICHUS
peanu3aiuu, B BOCIPOU3BEACHUH JACUCTBUN IBIKEHHS, C OCYIIECTBIEHHEM pa3HbIX (yHKIHi. To ecTs,
HaIpaBJIEHUEM KOTOPOE HCXOIUT M3 TOTO, YTO BECh MPENCTaBIsIEMbI MHUpP MaTepHalIeH, CYIIECTBYET
OOBEKTUBHO, B 3aBUCUMOCTh BOCHPHUSATHS CO3HAHUS, TO YTO MaTepus MEpPBUYHA, HUKEM HE COTBOPEHA,
CYLIECTBYET BEUHO, TO UTO CO3HAHHUE U MBIIIIJICHHUE - CBOMCTBO MaTepuu. UTO MUP U €ro 3aKOHOMEPHOCTH
MO3HaBaeMbl WHIMBHUAYaJbHOH OCOOEHHOCTBIO JHOO JIMYHOCTHIO. SIBIsitolieiics OOBEKTUBHBIMHU
YCIIOBUEM, YCIIEITHOTO OCYIIECTBIEHUS ONMPENENIEHHOIO pojia IesTeNbHOCTH. He cBOIsCh K 3HaHUAM,
YMEHHUSIM WJIH HaBBIKaM, OOHAPYKHBAIOIIEHCs B OBICTPOTE, MITyOMHE ¥ TPOYHOCTH OBJIAJIEHUS CIIOCO0aMU
Y IpuéMaMu JIeATeIbHOCTH JEHCTBUM.



BocnpousBenenne ocCymecTBIIeMONd pealn3anuid, MPOU3BOAMUTCS C TOMOIIBIO TECTOB, (UKCAIHit
MO3BOJISIOMINX pa3pabaTbiBaTh METOJbl KOJIMYECTBEHHOW OLIGHKM pealu3aluu. BbICOkHii ypoBeHb
Pa3BUTHA MHTEIUIEKTA U PEAIN3alMK BBIPAXKACTCS MOHATHUEM TaJaHTa M TeHHAIbHOCTHU. ['ie kauecTBO —
00BEKTHBHAS M BCEOOIAsi XapaKTEPUCTUKA 00BbEKTOB, 00HAPYKMUBAIOIIASACS B COBOKYITHOCTH UX CBOMCTB
(mepexo/IoM KOJMYECTBEHHbIX HM3MEHEHHH B KadecTBeHHbIE). Kak COBOKYNHOCTb MPOIYKIMH, YCIyT
00yCIIOBIMBAIOIMX €€ CIIOCOOHOCTb YAOBJIETBOPATH ONpEAETIEHHbIE IMOTPEOHOCTH HAIPaBICHUS,
XO35iCTBA WJIM HACEJICHHs. YIIy4IICEHHEM KadecTBa IPOAYKLIUHU SBISAETCS BaXXKHBIM YCIOBUEM
NOBBIIEHUS A(PPEKTUBHOCTH OOIIECTBEHHOTO MPOU3BOACTBA. [IpOAYKIMS BBICOKOTO KauecTBa
npucBauBaerca ¢ 1967 roga, 3HakoMm kadectsa. To, 4TO ONpenenseT KadyecTBO TPyAad, TO ITO CTEHEHb
CJIO)KHOCTb, HANpPSDKEHHOCTH (MHTEHCHUBHOCTH), TSDKECTh TpPyJa 3a KOJMYECTBA CPEACTB JCHEKHBIX
€IMHUI] BIIO)KEHHBIX B ONpeACNEHHBIM 00BEM pabOTHl WIM TPOIECcCa, K TMPEJOCTABICHHUIO YCIYT
O0IIECTBEHHOMY NOTPEOIeHUIO. SIBIAIOIIENCS YacThiO 3JE€MEHTAa Pa3HbIX HAIMi rocynapcrsa WId B
IIPOCTPAHCTBE MAaTEPUAIIBHBIX TEJI, YaCTUILIEW UMerolel 3HaueHue. OTBedaeT 3a MPOU3BOAUTENBHOCTh U
Ka4yecTBO KHM3HU B (POPMHUPOBAHUMU BHJA, 00pa3a, KauecTBa BOCIPUSITUSA WJINM Pa3BUTHUS, KOTOPOE KaK
00pa3 BOCIIPUATHUS PEaIbHOTO KOHTAKTa, B HE3aBUCHMOCTh BHEIITHETO BU/1A JINJI 00BEKTa, ONPEACTISIET €T0
CIIOCOOHOCTB, I0CTOBEPHBIE BBIBOIbI 00 00BeKTE (Tene). KoTopoe B CBOO 04epeib onpeaesseT CTpoeHue,
pacroyio’)keHue, MOPsIOK, COBOKYIMHOCTh YCTOMUYMBBIX CBsi3eil oOBbekTa (Tena), obecreunBaroliee
LIEJIOCTHOCTb U TOXKJECTBEHHOCTh caMoMy cebe. To ecTh, coxpaHeHUEM YCIOBUI OCHOBHBIX CBOMCTB, IPH
pa3aMyYHbIX, BHEIIHUX U BHYTPEHHHUX H3MEHEHHAX. OTBeyaromMx 3a IpOLEcC, MPOJABMKEHUS, B
[I0CJIe/I0BATEIbHOCTH, CMEHBI SIBICHMH WM COCTOSHHUSA, B KOM wWin 4YeM Jin6o. COBOKYNHOCTbH
[IOCJIEZ0BATEIbHOCTH  JACUCTBUM Ui JOCTHUXKEHMS, KaKuX-IMOO  pe3yibTaToB, HaIpUMEp:
IIPOM3BOJICTBEHHBIX IPOLIECCOB, TOPSIKA PACCMOTPEHMsI Jied, OCHOBAaHHBIX Ha (PU3MUECKUX
BO3MOXKHOCTSIX MJIM XUMHUYECKUX PEAKIUAX.

Toro uro kacaercs mporecca JesTeIbHOCTH, TO 3AECh cileayeT cneuuduyeckas yenoBedeckas Gopma
OTHOIIEHUA K OKpyxkatomemy wmupy. ConepkaHue K KOTOpPOW COCTaBisieT €ro LejaecooOpazHoe
U3MepeHue U peodpa3oBaHue B MHTEpecaX, YCJIOBHX CyLIECTBOBaHUS oOuiecTBa. Britoyaronyto B ce0st
1eJ1b, CPEJICTBA, PE3Y/IbTAT U CaM IPOILIecC.

Kak MapkcusM HCXOOUT U3 LEJIOCTHOTO IIOHMMAaHHWSA, B OrPAHWYEHHE €IMHCTBA YYyBCTBA
TEOPETHYECKHX M MPAKTHYECKUX (OpPM JesATeNbHOCTH. [ 1e OCyliecTBIeHHS ITaHHOW CHCTEMBI
KAaueCTBEHHOI'0 aHaJM3a WM INPOU3BOACTBA, CIEAYET BBIIOIHATH PSAAOM 3HAYUTEIBHBIX YCJIOBHH,
COOIIIOICHHA, OTIpeNeEHHBIX MpaBmil. Kak MUHIMAaIbHOTO XapakTepa, JeHCTBUN, MPUMEHEHUH, TaKk U
MaKCHUMAaJIbHOTO, JJISl OCYILECTBIICHHS BBICIINX CIIOCOOHOCTEN B Mepeady MCIOJIHEHHs U OTpeOIeHue.
Kak ¢ nmonydyeHneM BBICOKOTO MPHOPUTETA B PA3BUTUHU KauecTBA BOCHPUSITHS, A0 U OT 3allpallliBaeMbIX
HYXJ1 KauecTBeHHbIX (PyHKIMHA. Tak U BHICOKOTO OTHOIIEHUS C LIEJIbI0 COCPEOTOYEHHOCTH BHUMAHMUS,
JUI TOHUMAaHUS B OKQ3aHUHU UCIIOJIHEHUS KaueCTBEHHOTO MPEI0CTABIICHHUS OCYILECTBISIEMOTO MpoIiecca.
ITpu pacyére BbIUMCIEHUS BXOJAALIETO KOHTAKTa Ul MpeoOpa3oBaHus, OT WIM B MPOTHUBOIOIOKHOCTh
MOCTYNATENbHOT0 00BEKTA, IPU BBISIBICHNHU CII0CO0a OLIEHKH aHaJIW3a KauecTB. MUHUMYM Y€MY JI0JKEH
COOTBETCTBOBATH JAHHBII CIIOCOO MPOM3BO/ICTBA TO, KAK MUHUMYM YaCTSAMH U 3JIEMEHTaMH, COOJIIOICHUS
MOCJIEI0BATEIBHOCTH, YYBCTBOM U KaYECTBOM COOTBETCTBHS, COBPEMEHHOCTbIO U COBMECTUMOCTHIO C
pa3sBUTHEM TMOHMMaHHs KOHEYHOro pe3yibrata. B  Bocmpusitum oOpa3a LEIOCTHOCTH U
(YHKIIMOHAJIBHOCTH, TOYHOCTHIO M YTOYHEHHEM. YMEHHEM pYKOBOJCTBOBAThCS, 4eM JHOO, BO
n3bexxaHue KOH(MIMKTOB, NpPEeAOTBpalleHHeM cO0eB B IMPOLECCEe OCYIIECTBICHUS, YMEHHEM H
MPUCYTCTBUEM KPUTUYHOCTH, OTJIMYMUS, UMIIPOBU3ALUHU, Pa300OpUMBOCTHIO M MOHHUMAHHMEM, 3HAHUS
IIPEJIeNIOB, ONpeaeNEHHBIX 00BbEKTOB. B 00IeM cMbIcie yMEHHEM aJleKBaTHO pa3o0paThbCs, OLEHUB U
MIPOaHAIM3UPOBAB CUTYaAllMIO0, TPUHSAB pEIIEHHEe MIHOBEHHO C MpoBeaeHHeM aHanuza. OleHka
COIOCTABJICHUSI Ka4eCTBa JIOJDKHA B HAMJIy4IlIeM cilydyae ObITh MUHHUMAJIbHONH COOTBETCTBHIO BBICILIETO
3HaueHus, 3anpamuBaeMod moTpeOdHocTH. C UCHOMHEHHEM (PYHKIHMOHAJIBHOTO 3HAYEHHUS, IS
COOTBETCTBUS 3HAUEHUSI MAaKCUMAJIbHOTO (DYHKIIMOHAJILHOTO COOTBETCTBUS, 110 OTHOIICHUIO K KAUeCTBY
MOCTYIIAIOIIETO TPeOOBaHMSI.

C npyroil CTOpPOHBI MpPEAAHWE 3HAYEHUE MAKCUMAJIBHOTO OLIEHOYHOIO JEWCTBHA B OTHOLIECHHH
MOCTYMAIOIIEro TpeOOBAaHUSI, MMO3BOJIUT CHU3UTh PUCK MUHMMAJIBHOTO MCIIONHEHUS (PYHKIHOHAIBHOTO
3HA4YEeHUs1 CTAOMJIBbHBIM MCIIOJHEHHEM, IPH YCIOBUSAX OTCYTCTBUM HEraTUBHBIX (akTopoB. Tak Kak



OTPULIATEIILHOE 3HAUYEHUE PETYIUPYET MOJOKUTEIBHOE, a MOJIOKUTEIBHOE PEryJIUPYET OTPULATEIBHOE,
0o0pa3ysl TeM caMbIM BBICTPOCHHBIH OanaHC CTaOWMIBHON (DUKCAIIMHM CTPYKTYpHI, BHICTPAUBasi CTEIICHU
HOPMAJIbHBIX, CTAOUIIbHBIX, (DYHKITMOHAIBHBIX IEHCTBHM, OT 3ampamuBatomux TpedoBanuii. [1o3Bossis
TEM CaMbIM CO3HATEIbHO IOJl MPHCYTCTBUEM HWHOTO MAaTEPUATBHOTO OOBEKTa, PEryIupOBaTh
MIOICO3HATENIBHO 3apaHee, KOCBEHHO BBEJIEHHBIM WM OCTAaTOYHO HPUCYTCTBYIOIIMN BHYIIEHHBIN
(HampaBNeHHBIN) pE3yNbTaT, BPEMEHHOM (UKCAMM COAEp)KaHMs, HAJIESKAIIET0 KadyeCTBEHHOTO
cocrostHus. C BBIBEIEHUEM HA HOBBIA MOCTENEHHBIA CTAaOUIBHBIA YPOBEHb, KAUYECTBO IPEIOCTABICHUS
CaMOTIPOM3BOJILHOIO aBTOMAaTH3Ma. 10 €CTh BBINOJHEHHEM TPeOOBAaHUI KaueCTBEHHOTO HMCIIOTHEHHS
norpebHocTH WK xkenaHus. C coOMOJeHHEM YCIOBUM, KaK 3aBUCHUMBIX, TaK M HE3aBUCHUMBIX
OCYILIECTBIEHHBIX B OTHOLIEHUH PA3IMYHOTO poa 0OBEKTOB.

Jnist uCTI0Ib30BaHUs TIPEAOCTABICHHS KQUeCTBa, B HAWIYUIIee UCIIOTHEHHS OCYIIECTBICHUS Yero moo,
clielyeT coOJII0/IaTh PsAl 3HAUUTENbHBIX JACHCTBUI ONMpeAeNéHHOr0 XapakTepa 4acTed U 3JIEMEHTOB B
MOCTIeIOBATEIBHOCTH COOMOIeHH. Takux KaK, JJF0OBIM OCHOBAHUEM JUIS BBISIBIICHUS B JOCTOBEPHOCTD U
HaJu4yue COOTBETCTBUS, 3HAYMMOCTBbIO, KOHILIEHTpAallME€W, BHUMAHUEM, COCPEAOTOYEHHOCTHIO,
MOJIOKEHHEM, YMEHHEM M OTHOIICHHEM HMEIOIIUM B3aMMOCBSI3b K OINpPENeNEHHBIM OOBEKTaM.
OcymecTBiieHreM KOHEUHOTo 3 dexTa y1oBiIeTBOpeHHs ¢ 3PPEKTUBHOCTHIO, BHITOTHEHHS TpeOOBaHUA,
paboTOCIOCOOHOCTH, HATUYHEM HEOOXOAUMBIX CPEACTB, BPEMEHH M YCIOBHUI, CBOOOIHBIX MTOJHOMOYHUI
Ha UCIIOJHEHHE, COOII0ICHNE TIPAaBUIIa B COUETAHUU CO CJIIOKEHHUEM U JICJICHHEM B MOCIEA0BATEIHLHOCTH.
B ocHoBaHMe ocyIIeCcTBIEHUS, C COXPAaHEHUEM COCTOSIHUSI Ha/IJIEXKAIETO MOJIOKEHNS B HE3aBUCHUMOCTH
BPEMEHH B YCIIOBUSX COBPEMEHHOCTH, B MOKOE, CO CTa0MJIbHBIM OallaHCOM COOTBETCTBHUS ICHCTBHIA,
COOTBETCTBHUSI OTBETCTBEHHOCTH K Ie€peiadyl OCHOB. TO, YTO MOKET COOTBETCTBOBATh IMPAKTUUYECKOMY
MPUMEHEHUIO DPean3allii, B MPAKTUYECKOM NPUMEHEHUH, KOTOpoe MOTpedyeTcs i peaiu3aluu
00OCHOBAHHOTO OCYILECTBJICHUSI TpeOyeMoro pe3yibTaTa, MPAKTHYECKOrO pemieHus. MUHHMYM,
noOyIUTeNbHOW TPUYUHBI JJIs Hauyajga JBUKEHHS JEHCTBUI, cHOpMHUpOBABIIETOCS CO3HATEILHOTO
($a30BOro MOMEHTa K OCYIIECTBJICHHIO, Ka4YeCTBEHHOMY (POPMHPOBAHUIO B HJICATLHOM OOpa30BaHUH,
JKEJIaeMOoro pe3yJbTaTa, CBA3aHHOTO C PACIIPEEICHUEM BEPOSITHOCTH OCYILIECTBIICHHUS.

Jlns npumepa TO, 4TO MOXHO IMOSICHUTb Ha CIEAYIOIIUX JEUCTBUAX JUIsl BO3BEACHUS MU HA4yaylo
BO3JICHCTBUS Ha DIEMEHTAPHOM OCYIIECTBICHUU U3 OOBIUHOTO BBIIENCHUS BO3IyXa B 3BYK,
npeoOpa3oBaHuEM peuH, Iryma, Menoauu. CaMblii HAMITYYIIUH MpUMep IS TOTO 4TO ObI MPOSICHUIIACH
CYTb BCETO, ABIIETCS B CX0KEM MOHSTUU TO, YTO MOXKHO MPEACTABUTh B CAMOM HAWIY4LINM 00pa3e TOro
BBIPQKEHUSI BOOOPaXEHHs JTMOO KOHICTIHH, KOTOPYI0 MOXKHO HCIOJIHHTH C CAaMbIM HAWIyYlIHNM
cnocoboM. Tak kak uyem Jydiie M KauyecTBEHHee 00pa3 WM MBICHb - sipde MpOsiCHseMas CTPYKTypa
OTYETIIMBOTO OUYEPTAHUSI, TO €CTh peaIbHbIN BUJ, TEM IOHSATHEE CII0)KEHHUE OOIIHOCTH €IUHCTBA CAMOT0O
BBIJICIICHUS.

[TonobHoro mocaenoBaTeIbHOMY TIpollecCy C 00pa30BaHUEM CTPYKTYpPbI, (OpPMBI, TNPUUYMHBI,
00CTOSITENCTBA, MPOCTOr0 Hayaja K CIOXKHOMY IpOLECCY, TOUKH JBHKEHMs pa3BUBAIOIIETOCS W3
OCHOBaHUS (Pa30BOro MOMEHTa B MPOCTPAHCTBE C OECKOHEUHBIM INOCTPOEHHEM BEIIECTB MaTepuu B
o61eM. J[71s1 Toro yTo OBl peaan30BaTh, BIUUCINUTH B KOHEYHOM UTOTe, COPMHUPOBATH OJIHY KOHLIEMIIHIO,
KaKk MUHUMYM TOTpeOyeTcs mtobast moOyauTenbHas MpUYMHA Havyaia JeUCTBHUI, 00pa30BaBIIUX TOUKY
($a30BOro MOMEHTa KOJHMYECTBA JBWXKEHHMS Macchl. Bo30ynuB BemecTBO MNpocToil MH(pOpManuy,
NEUCTBUM NaBJICHWs, MOMEHTOM HWHEPIMOHHOW Ccuibl (pa3oBoro mepexoma. M3 mokos K 0KHUIaHUIO
o0pa3oBaHMEM CKaukKa, BBI3BABIIETO PE30HAHC (OPMHUPOBAHUSA, MOOYIUTEIBHYIO NMPUUUHY M3 TOYEK
00pa3yIomux CUCTEMY KOOPAUHAT, CBOUCTB, EHCTBUIM, C1TOcO00B. OT Ha4aIbHOW TOYKH BO30YXICHUS K
¢dopmHpyIOLIEMY HEOTHEMIIEMOMY CO3/IaHUIO CBSI3€M 3aMKHYTBIX B 00pa30BaHMs U3 OOBIYHOM MBICIH
UHTEIJIEKTa K o0pasy, »KelaHus, HauBbiclied aBwkymed (E) sHepruu. OO6pa3oBbIBas BEKTOPHYIO
cucTeMy mpoctpaHcTBa wim 00béM — (V), ABMIKEHUEM, KU3HBIO WIN JCHCTBUSIMH, TOJIBKO JIMIIb U3
CHOCOOHOCTEM, BO3MOXHOCTH U MBIIIIJICHUSI.

B uckitoueHun BpEMEHH, TaK KaK BPEMsl SIBIISIETCS MOHSATHEM OTHOCHUTEIBHBIM B IPOCTPAHCTBEHHO-
BPEMEHHOMN 3aBUCUMOCTH, OT ONPEIeIEHHOTO EpHo/ia pa3BUTHS, INO0 GOopMUpPOBaHUs JIF000H CUCTEMBI,
00BEKTa, 32 UCKIIOYEHUEM BBIUYMCIEHHBIX MOMEHTOB HacTymieHus (aszbl. B uéM npumep crneayromiero
000CHOBAaHHOTO pelieHus, ((OPMUPYETCS CIETYIOINUM 00pa3oM, MOSICHSS TO YTO:



- daza ecTh, MOABIEHHUE, OMPEIEIEHHOIO MOMEHTa B XOJE€ pa3BUTHUS KakuxX JUOO MPOIECCOB
(00111ECTBEHHOT 0, TEO0JIOTHYECKOT0, (PU3MYECKOT0, M TaK Jajiee), €CIH He OTXOAUThH OT JAHHOTO MPOEKTa,
TO B JaHHOM ciy4dae oOpa3oBaHHE BCEX IMOSBJICHHM, SBJISETCS KBAHTOBBIM IIOJIEM 4YacTHUI[ B
MIPOMEXYTOUHBIX COCTOSIHHSIX CYIIECTBYIOIIUX KOpoTKoe BpeMmsi At. Kotopas cBs3aHHa ¢ sHepruei
Heomnpenenéunoctu At~h/E , tne h - 1uiaHKa HOCTOSHHOW OOpa3yIOIIMX BUPTYaJbHBIC YACTHIIBI,
MOCPEJICTBOM 4Yero oOpa3yeTcsi MeXaHW4ecKas CBs3b, IOCIE peakiuu cBszeid. OOpa3yrommx 3akoH
Hvlomona coobmaromuii Teny nasnenue I ke npu yckopenuu I m/c? B HanpaBieHNN AeHCTBHI CUITBI

1H = 10%0un = 0,102 kzc. Kotopslii ABNISETCA B CIEICTBUN BUPTYATbHBIM THO0 BO3MOKHBIM SBICHHEM
C IepeMenieHueM, JTubo oopasoBaHueM aaBieHus — P obpasyromiero cuiny — F co3gaBiyro yckopeHue -

() 00pa3oBaB Mpu TOM CKOPOCTh - U mopoxkaaroiyro 3aepruto E ¢ nnepmueii | maccer — M B 00bEMe
KpaTHbIX enunuil V 1018 y3 pa3mepa KOJIMYECTBA NOJIbHBIX, B BUAE OJHOW paBHOU 10718

C Touku 3peHuss HPU3MKH U TEXHUKU 0COOEHHO BakHa (haza KoneOaHWN — COCTOSHUE KO0JeOaTenbHOro
mporecca onpeAeaéHHOro MOMEHTOM BpeMeHH, (pa3bl rapMOHMYECKHX KojeOaHUN, B 3aBUCHUMOCTH
B3auMo3amensemoctu ¢ynkuuii f(X) Ha dynknuro f(t) mepuoguueckoro 3HaueHHs, PU KOTOPOH HE
U3MEHSIOTCS B MPUOABICHUM K apryMEHTY HEKOTOpbIE YMClIa OTJIIMYHOTO OT HyJs, TaK Ha3bIBaeMble
nepuoabpl GyHkuui. I'ae sin X — nepuoaudeckas GyHKIMs ¢ mepuogam 21, 6o Sin (X + 21T) = sin X
npu Jo0bix X. B ycnoBusix f(X) u f(t) paaom Asin (wt + ¢@) rae: A — aMuMTyna rapMOHHYECKUX
KojeOaHui, @ — yrioBas 4acToTa, ¢ — HadanbHas (aza xonebanuii. I[Ipu ycrnoBuM rapMOHUYECKU
CPEIHETO U3 OINpeACIICHUS BEIMYUHBI — Y, YIUTHIBAS U TO, YTO TaMMa POBHA

¥y =1y = 107> 3. u peaxo NpuMeHseMas B JOIbHBIX SAMHNLAX MACCHl MUKPOTPaMM (MK2)

1y = 1072 kr. Jlna nopoxaenus o6paszoBaHue (GOTOHOB GONBIION IHEPIUM ABIAIOMMXCA IaMMa —
KBaHTOM, NpHU (a3ax KBAHTOBBIX NEPEXOJIOB B aTOMHBIX SApax, MyTEM MPEBPALICHHUS 3JIEMEHTAPHBIX
YaCTHI], TOPOKIAIOIIMKACS MTPH Tapax pOXKACHUS, 00Pa3yIOIIMX Mapa YaCTUIBI K AHTUIACTHIIBI AIEKTPOH-
TIO3UTPOHHOTO Tapa, KOPOTKO BOJHOBOTO 3JIEKTPOMATHMTHOTO M3MyueHus pasHoro <1078 cm, mpm
YCIIOBHH 3aKOHA COXpaHeHHs. [ [l aHHWUTWISIHMM SBISETCS WX TNPEBPAIICHUEM TPU CTOJIKHOBEHUH
YaCTHIIBl C AHTHYACTHIIEH B yCJIOBMM Bakyyma moja napieHmeM P <1078 mpu crtporom ycnoum
BBIPQXKCHUS CTEXHOMETPUYECKOW MAaTpHUIbl, TJ€ DJJIEMEHThl KBaJAPaTHOW MAaTpPUIIbI |Iaik||n,
VIOBJIETBOPSIOT yCIOBUAM gy, > 0 u Y1y @y, = 1.

[Tocne yero siBiSieTCS CTO THICSYHOM JI0NIeH SpcTena Ha3BaHHOU B yecTh Xawu. Kp. Opcmeoda u3 pacuéra
13 = (1/4m) x 103 A/m = 79,5775. Taxum 06pa3oM HCXOAs TEXHHUECKH, (DU3HUECKUM IIyTEM B
MPUMECHCHUN JICHCTBUN aHAJIOTMYHBIM JIAHHOTO TPOEKTa M TPUICPKUBASCH OOOCHOBAHHBIX 3aKOHOB
HAyYHO METOJUYECKHX, UJUOMA - AUANEKTUYECKUX, PABHO3HAYHBIX MPOIMO3UIIMOHATEHON GyHKIHH. M3
MOSICHAEMBIX TaMMa pacdy€ToB U (pa3bl KoJaeOaHWil 111 00pa30BaHUU AJIEMEHTApHBIX YaCTHIl, 0OpaTHO
KOTOPBIM €CTh apU(METHUYECKH CpellHee BEeNWYMH, OOpaTHO CpeaHHX apu(METHYECKUM JTaHHBIX
(aq,ay,...,a,) : y=n/1/ay +1/a, + -+ 1/a,) uwim rapMOHHYECKOH MPOMOPIIHOHATBHOCTH
a:b=b(a-b)rme, pasnoxenue uncia a Ha aBa ciaraeMbix b u @ - b rapMoHuYecKoro naeneHus
SABJISIOIINXCS 30JI0THIM CEUEHHEM CTPOCHHS B MPUOIIKEHHOM OTHOIIEHHH PaBHOM /5, TouHee 8/¢, 13/¢
U Tak janee, K o0pazoBaHuio (a3 raMMsl 11BeTa, Pa3zoBoi CTPYKTYpHI, a3 rapMOHUH, Ga3 MEepeMEeHHOTO
TOKa M Tak ganee. Toil (as3pl, KOTOpass ompenenser Xoi ABUKEHHs, M0J00HOMY JABM)KEHHUIO CBONCTB
3JIEKTPO(U3NOIOTHYECKUX MPOLECCOB OpraHu3Ma, KOTOpble B TOM MM WHOW Mepe IpeodpasyroT
UMIYJIBCHl TIOCBIJIAMBIE MO3TOM, B OTpaKEHHE JACHCTBHH s 00pa3oBaHUS KaKHX-IMOO (opm,
neictBuil, peakiuii. OTHOPOJHBIX MO XUMHUYECKOMY COCTaBy U (PU3UYECKUM CBOWCTBAM YaCTH
TEPMOJMHAMHYECKOW CHCTEMBI, OTACJCHHBIX OT JPYyrux dYactedl (a3, MMEIONMX HHBIE CBOWCTBA.
I'panunamu paszzena Ha KOTOPBIX MPOUCXOAUT M3MEHEHHE CBOWCTB B IMOSBIECHUM HOBOTO MOMEHTA,
KOTOPBIA M €CTh JBIOKYIIAs CHJIa, JIUOO TOJYOK, OOJIaaloIMUid CXOXKEH CBSI3BI0 C UMITYJIHCOM,
00pa30BaBIIMM JBUKEHHUE. SIBISIFOIIMXCS XapaKTEPUCTUKOW TMOHSITHA - BEPOATHOCTH TEOPUH,
pacrnpeieIeHHON 3HaY€HUEM CITyYaliHOW BETUYUHBI X.

B mpocreiiem ciayyae, korna X MOXKeT MPUHUMATH JIMIIb KOHEYHOE YMCIO 3HadeHus xI, x2,...,xN ¢

BEPOSATHOCTAMHU pl, p2...,pN, MOMEHTA MOPsAIKA R BETUUUHBI X B BBIPAKEHUU MO PACUETY:
R R R
X1P1 + X2D2 + o+ XpPn -



MOMEHT nepBOro nopsaka @ — MaTeMaTH4eCKOe 0XKHMJAaHWE, MOMEHT BTOPOTO MOpPSAKa — JUCIIEPCUs
(ecmu, a = 0). Tak xe ciaenyeT yYUTHIBAaTh INIOTHOCTh BEPOATHOCTH CIIydaitHON BeMMYMHBI X, QYHKIIHS

b
p (X) Takas, yTO TpH JTOOBIX @ ¥ D BEpOSITHOCTH HEpaBeHCTBA @ < X < D paBHa fa p (x)dx.

B ugactHOCTH TOro uro X < X < X + AX, npu mainoMm AX npubnmxénno paBHa P (X) AX. Torma kak
BBIp@XEHHE IUIOTHOCTH (p), SIBJISETCS Maccoil enMHUYHOro oObéMa BemiecTBa. Benmumumna obpaTHa
00BbEMY ynenabHOMY. OTHOIIEHHE TUIOTHOCTH IBYX BEILIECTB Ha3bIBACTCS OTHOCUTEIHHON INIOTHOCTHIO.
Kotopas npuBoaut, Takum 00paszom, K (ha30BOMY Iepexo/1y U3 HauaIbHOTO KOJTUYECTBA MACChl, B MOMEHT
KOJIMYECTBA U3 ACUCTBUN KNOCPHETUKHU B ACHCTBHE ABM)KCHUS KUHETUYECKOTO U YIIIOBOIO MOMEHTA HIIN
JBIDKEHUS (Pa30BOTO Mepexojia mepBoro posa.
[Ipu KOTOPOM MIIOTHOCTH BEIIECTB, TEPMOAMHAMHYECKHE TOTEHLUAbI, SHTPOIUS MEHSIOTCA CKaYyKOM,
BBIJICJISACH WIJIM TIOTJIOINASICh TEMJIoTol (hazoBoro mepexona. Hampumep: ucmapeHue, IUIaBICHUE H
oOpaTHbIE UM MPOIECCHl — KOHJEHCAIMs, KPUCTAJUIM3AIMsA, a TaK e MOJUMOp(HbIE MpeBpalieHUs
BEIIECTB, JIN0O MPUHYANUTEIIBbHAS NI BCIIOMOTaTeNIbHAS pereHepalys U PEeKOHCTPYKIHS, B3ATOW OCHOBOM
OT UCXOJHOTO JTOO0 HYIIS.
[Ipu ¢a3oBom mepexoje MEPBOTO poAa B OJAHOKOMIIOHEHTHOH CHUCTEME 3aBUCHMOCTb TEMIIEPaTyphl
PaBHOBECHOTO  IIepexojla  JaBlieHUs, ompenenserca  ypaBHeHueM  Kuanetipona-Knaysuyca,
OTIPEICIIAIOIETO IEPEX0/Ibl BEIIECTB U3 OAHOH (ha3bl B JPYryr0, a MIMEHHO, (pa30BbIM IIEPEX0I0M BTOPOTO
pona Ilaynsa Opengecma. Ilpu 4éM MIOTHOCTH BEUIECTBA, SHTPOIIUS U TEPMOJAUHAMUYECKUE TOTSHIIUATIBI
HE WCIBITBIBAIOT CKaYKOOOpa3HBIX W3MEHEHH, a TeIUIOEMKOCTh, CXHMAaeMOCTh, KOI(h( UIMEHT
TEPMOJUHAMHUYECKOT0 paciiupeHus (a3, MeHSIeTCs CKauYKOM.
[Tpumep: mpu mepexogax XUMHUYECKHX djieMeHTOB He B cBepxTekydee cocrosiHue, Fe u3 deppo
MarHeTUYeCKOro COCTOSIHUS B MapamMarHuTHoe B Touke Kwopu. Coznas, TakuM o0pa3oMm, pacrpeaeneHue
Tub66ca, xaHOHMYECKOE pACIPENEICHUE BEPOSTHOCTEH PA3JIIMYHOTO COCTOSHHUS MAaKpPOCKOIIUYECKOM
CUCTEMBI C TOCTOSIHHBIM OOBEMOM U TOCTOSIHHBIM YHCJIOM YacCTHI], HAXOJSIIMXCS B PAaBHOBECHU C
OKpY>KaloIlel cpe/oil, 3alanHoi TeMiiepaTypsbl. To ecTbh, €Clii cHcTeMa MOKET 0OMEHHUBATHCS YaCTULIAMU
CO Cpe/Ioii, paBHOBECHE Ha3bIBaeMOE OOJIBIINM KaHOHUYECKHUM. J[J151 M30JTUPOBAHHOM CUCTEMBI, B IOJTHOM
Mepe [ubbca pacnupenenrcHue MuKpokaHoHudeckoe. COriiacHo KOTOPOMY. - BCE MHUKPOCOCTOSIHHS
CUCTEMBbI JIaHHOM SHeprueil paBHOBEPOATHBI. Tak Kak B TEPMOJUHAMHKE, YHCIO PABHOBECHO
COCYIIECTBYIOIIMX B KaKOW - INOO crcteMe (a3, He MOXKET OBITh OO0JIbIIIE YKcia 00pa3yromuX 3TH (Gas3sl
KOMITOHEHTOB. /[owc. Y. [uboc
W3 sToro crmemyer TO YTO, Mepa MEXaHHMUYECKOTO IBIDKEHHUS Tea WM CHUCTEMBI TeJl, OTHOCHUTEIHHO
Kakoro-nubo 1eHTpa (TOYKH) WIM OcH. J[7Is BBIUMCICHHS MOMEHTa KoiludecTBa JBIKeHUus K
MaTepHaIbHbIE TOYKH (TeJa) UACHTUYHBI CXOJCTBOM Te k€ (DOPMYJIIBI, YTO U /ISl BEIYMCICHUSI MOMEHTA
CHJIBI, €CJTM 3aMEHUTHh B HUX BEKTOP CHUJIBI HA BEKTOP KOJMYECTBA ABMKEHHUSI MU, B YaCTHOCTHU KOTJa 3TO
MOKHO onpenenuTs 1o ¢popmyne Ko = [r . mo].
To cymma, MOMEHTa KOJIMYECTBA JBWKCHHS BO BCEX TOYKAX CHUCTEMBI, OTHOCHUTEIILHO IeHTpa (OCH).
HazpiBaeTcsi TaBHBIM MOMEHTOM KOJIHMYECTBA JBMKEHHsI CHCTEMBI, JIBIKEeHHUs LieHTpa (ocu). [lpu
nepexoie B 00pa3oBaHHWE 3aMKHYTOW IIENH, MPOUCXOAMT JBM)KEHHE KPYroBOTO OOpaImieHus, OT U K
HayaJlbHOMY OJTally, C HOBBIMU IOTEHIMAJlaMM CBOMCTB HOBBIX 4YacTuIl. Yepe3 MOMEHT Hadaia,
KOJIMYECTBA JIBIKCHHUS K MOMEHTY CHJIBI JIBM)KEHUS TBEPAOTO Teia, TJe TJIaBHBII MOMEHT KOJMYECTBA
JBMDKEHUSI OTHOCHUTEJIEH OCH BpallleHHs 2, Tesla BBIPAaXKAaeTCsl MPOU3BEICHUEM I10C/IE€ CHUJIbl B MOMEHT
uHeplyH | 2 Ha yTI0BYIO CKOPOCTh W Tea, T.€.

Kz=lzw.
MOMEHT CcUITBI - BEIMYMHA XapaKTepPHU3YIOIas BpalareabHblid 23QQEeKT Cuil, Mpu JSHCTBUH €ro Ha TeJo.
PazniuaroT MOMEHT CHITBI IIEHTPA, TOYKH, OCH.
Hanpuwmep, momeHT cuiibl O Ha (pur.4) — BeJWYMHA BEKTOPHAs, YMCICHHO pPaBHAs MPOU3BEICHUIO
Moy cuitbl F Ha kpaTuaiiinee paccrostuue h ot ieHTpa O 10 psSIMOiA, BAOJIb KOTOPO#i JCHCTBYET CHJIa:
Mo =Fh (h - nHaspBaercst mieyoMm cuibl). Bekrop Mo HampaBieH TEPHEHAMKYISPHO IIOCKOCTH,
npoxo/siiei depes ueHtp O u cuiy F; o ectb Mo = [rF], rae r — Bektop, npoBeA¢HHBIH 13 O B TOUKY,
rze npuioxkeHa cuia F. MomeHT cuiibl oTHOCUTENbHO ocu OO’ — BenuurHa anreOpandyHoCTH, paBHas



MPOCKIIMK Ha 3Ty OCh, MOMEHTA CHJIBI OTHOCHUTEIBHO JII000H Touku O Ha ocu OO’ WM YHUCIEHHOMN
BennunHe npoeknuu Q Ha (¢dur.5), cunsl F Ha TIIOCKOCTD, MEPIEHAUKYISIpHYIO ocu OO0’

[Tocnie dero, B XxoAe, KOTOPOTO, 00pa3yeTcs WHEPIMOHHBIA MOMEHT XapaKTepHU3YIOIIU
pacrmpesiefieHue MacChl B TeJO, SBISIONIMXCS Hapsay C Maccoil, Mepoil MHEPTHOCTH Teja IpH He
MOCTYNaTeNbHOM JBM)KeHHUU. Pa3nuuaroTcss Ha oceBble M LEHTPOOEKHbIE MOMEHTHI MHepuuu. OceBoii
MOMEHT WHEPIIMH, PaBEH CyMME IMPOM3BEACHHS MacC Mi BCEX AJIEMEHTOB Tela HAa KBAJApPaThl U HX
paccrosiauii i 0T 0CH 2,0THOCHTEBHO KOTOPOH OHO HCUYHCIISIETCS, TO €CTh:

I; = Yym;h}

[{eHTpOOE)KHBIM MOMEHTOM HHEPIUHU, K KOTOPBIM OTHOCSITCSI CUCTEMBI MPSIMOYTOJIBHBIX OCed X, Y, 2
HA3bIBAEMOW BEJIMYUHBI WM COOTBETCTBYIOT O0OBEMHBIM HHTerpajaM. OHHU XapaKTepU3yIOT
JTUHAMUAYECKYIO HEYPaBHOBEIIEHHOCTh Macc

Ixy = Ymyx;y;, Iyz= ym;y;z;, Izx =3Ym;z;x;.
N3 — 3a, nuHaMuuyecKkol HEYpPaBHOBEIIEHHOCTH MAacC CO3/1aéTCS BEPOSTHOCTHOE paclpereeHue
TepMOUHaAMHUecKoro paciupenue $as. Koropbie co3qatoT pe3oHaHe, pe3Koro Bo3pacTaHus aMIUIUTYIbI
YCTAaHOBUBIIUXCS BBIHYKJICHHBIX KOJICOAHUH TpU MPUOIMKEHUH YaCTOThI BHEIIHETO TapMOHHYECKOTO
BO3JICHCTBUS K 4YaCTOTE OJHOTO U3 HApMaJIbHBIX KosiebaHui cucteMsbl. [IyTéM yero u o0bsicHsAETCS TEOpUU
XUMHUYECKOTO CTPOEHHUS, KOTOpas YTBEPKIAaeT TO 4YTO, JAHHOE COEIMHEHHE IOMYCKAaeT MOCTPOCHHE
HECKOJIbKO MPHEMJIEMBIX CTPYKTYPHBIX (OpMYyN JEHCTBUTEIBHOTO COCTOSHHUS MOJEKYJT 3TOTO
COCJIMHEHHUS ¥ €T0 XMMHYECKUM CBOMCTBaM. B uém oTBedaeT, kak Hekas - Tu00 oJIHa OT/IebHAs opMyIIa,
a HM HEKOTOPOE UX COYETaHHE HAIOKEHHE JTMO0 pe30HAHC CTPYKTYP, JaHHAs TEOpHUs MPEATI0KeHa
KJI Iaynuneom

CdopmupoBanHble MacChl 00pa3ylOT CKauKOOOpa3HbII KOPEHHOH mepeinoM B pa3BUTHUH,
KaueCTBEHHBIX MPeoOpa3oBaHUN MpeAMETa WM SIBICHUS B PE3yJIbTaTe KOJIMYECTBEHHBIX W3MEHCHHIA.
Beigenstomux 1Ba OTHOCUTENIBHO ONPEIEIEHHBIX BUJA CKayKa: - pe3KHe, HAa IpHUMEpPE NMpeBpalleHUs
OJIHMX DJIEMEHTAPHBIX YaCTHUIl B JPYTrU€ M — U MOCTETIICHHBIC HA MPUMEpPE Ka4eCTBEHHOTO M3MEHEHUS
BUJIOB PACTEHUN M JKUBBIX OPraHMU3MOB, KOTOpble 00pa3yroT ()a30BYyI0 YCTOMYUBOCTH CKOPOCTH C
paBHOBECHEM B BEKTOPHOM IpocTpaHcTBe. Ha ocax, KOTOporo 3Ha4eHHs, KOOPJUHAT U UMITYJIBCOB BCEX
YacTHUIl CUCTEMBI PABHO yJBOEHHOMY YHCIY CTENEHH cBOOObI TpeOyemoii cuctembl. C oOpazoBaHuEM
COCTOSIHME TEPMOJMHAMHYECKOTO PABHOBECHS MHOTO(A3HON CUCTEMBI, MPH YCIOBHH — PaBEHCTBA
XUMHUYECKHUX MOTEHIIUAIOB KaX/I0ro KOMIIOHEHTA, BO BCeX (pa3ax.

B oTtHOCHTENHEHOCTH TIPOLIECCOB CHHTE3a (a3 MBICIUTENBHBIX MPOIECCOB K BO3BEICHUIO B OOBEKT
00 TPOAYKT SIBIISIETCS BBICHICH CTYMEHBIO )KMBOTO MO3HaHMS. B uenoBedeckoM MO3HAHUU TMPOIECCHI
CHUHTE3a OTPAKAIOTCSH OOBEKTUBHO JNEHCTBUTEIHLHOCTH. [103BOJISAS MOMYYUTh 3HAHUS O TAKUX OOBEKTaX,
CBOMCTBAX M OTHONICHUSAX PeaTbHOTO0 MUPa, KOTOPbIE HE MOTYT ObITh HETIOCPEICTBEHHO BOCIIPUHSTHI HAa
YyBCTBaX CTYNEHH TMO3HAHUA. MBPBIIUICHHE YeOBEKa HMEET OOIIECTBEHHYIO HCTHHHYIO TPHUPOIY,
HEpa3pbhIBHO CBS3aHHYIO C MPAKTUYECKOM AESITENbHOCTBbIO cO3HaHUs. DOpMBbI M 3aKOHBI U3Yy4aroTCA
JIOTUKOM, MEXaHW3Mbl TPOTEKaHUs TICUXojorhed u Helpodusmonorueit. Tak ke aHAMM3UPyeETCS
KHOEpPHETUKOW B CBA3M C 3a/JladyaMH TEXHUYECKOTO MOJETUPOBAHUS HEKOTOPBIX MBICIUTEIbHBIX
omepanusiXx B OTPAKEHHUH Ha TMPAKTHYECKUX pEaM3alUiX CTPOCHUS, OINMUCAHUSA, BBIPAXKEHUA K
BBIJIETICHHUIO Yero J100 K BO3BEJCHUIO O0BEKTUBHO, THO0 HATYpaIbHO.

B npumep uero ¢ Touku 3peHHs OUO-TICUXO(PU3UOIOTHU, MOXKET OBITh MOSICHEHHWEM TOT0, KaK B
JAHHOM TPEANOYTUTEIHLHOM MPUMEPE C MOMOIIBIO MBICTUTENBHBIX MPOIIECCOB 00pPa3yIOTCSl BElleCTBa
paznmuuHOrOo pona, Buaa U Gopmbel. CamMo NEUCTBUE SHEPTUHM CUHTE3UPYETCS B 00JacTsAx runodusa,
KOTOPBIA TECHO CBSA3aH C TMIIOTAlaMyCOM, B KOTOPOM PACIIOJIOKEHBI LIEHTPbl BET€TaTUBHOW HEPBHOMU
CHUCTEMBI TIOJI TaJlaMyCOM, OTJelia MPOMEXYTOYHOro Mosra. Kotopeie 00pa3yroT OpOUTY IBHMIKEHUS,
pactpeenéHHYI0 TI0 OpraHu3My, B KOHIIEHTPAILIMIO CBOMCTB JABUKEHHME dHEPruu, Ha mpumepe ¢ur.l1.
Knerku rumoramamyca BbIpabaThIBaIOT 0COOBIC BEIIECTBA PUIIM3UHT-()AKTOPHI, CTUMYIHPYIONINE WITH
yTHETAIONINE CEeKpelrio TOpMOHOB runodusza. Uto TakuMm 00pa3oM MO3BOJSET THNO(U3Y OKa3bIBATh
MpUeMJIEMOe BIUSHAE HAa POCT, Pa3BUTHE, OOMEHHBIC MPOIIECCHI, PETYIHPYET AEATEIHLHOCTh IPYTHX
XKeJn€3 BHYTPEHHEW CEeKpeluHu, Kak M y Turnoraiamyca. ['1e B cBOIO odepellb, TMIOTATaMyC TaK XKe
peryaupyer oOMEH BEIIECTB, CEPJICYHO - COCYIAUCTOM, MUIIECBAPUTEIHHON, BBIICIUTEILHON CUCTEMBI,
MEXaHHU3MBI CHa, 00JIPCTBOBAaHUS, SMOIHHA. OCYIIEeCTBISET CBSA3h C HEPBHOW U SHIOKPUHHON CHCTEMOIA,



MTOCPEJICTBOM 4Yero 0Opa3yroTCs, CO3HAHHWE, UHTEIJICKT, NTaMATh, MBIIIUICHHE MO3Ta, YTO W NaéT, TAKHUM
o0pa3om, BOCIPHUATHE, OTTOPKEHHE M BBIJCIIEHHUE B CAMOM SHEPIUU - ACUCTBUH, KOTOPHIE U CIyXKat
OCHOBOM II€JICMOJIAraloIIero IBIKCHUSI M ICUCTBUSMU B PealIU3aIlii 00bEKTa, MPOAYKTa WIIA MPEaMETa.
[Ipu morpyxeHusix opraHu3Ma B 0OeCCO3HATEIILHOE COCTOSIHHE, KOTOPO€ KOHTPOIUPYETCS
MOICO3HATEIPHBIMU JICHCTBUSIMU B TCUCHHUH JCUCTBHI (pa30BOM YCTOWYMBOCTH MO3TOBOM aKTHBHOCTH.
[TyTéM co3HaTEeNbHO CKOHIIEHTPUPOBAHHOI'O BHUMAHUSI, YCTAHOBKH MPOTPAMMBI, Ha 00BEKTE peaau3aiu
Ha aHanuse. [Ipu koTropoM 00paszyercs TeI10, H3HaYaIbHO B 00JIaCTH )KMBOTA PACIIPOCTPAHSIOIICHCS 110
BCEMY Telly mepexojs B, o0jacTb cepina, W rojoBbl. Co3llaB SHEPrUIO, KOTOpas TaKUM 00pazom
MO3BOJISIET  YBEJIIMYHWTh  MBICIUTEIbHBIE MPOIECChI, BCEro JIMIIb CKOHIIEHTPUPOBABIINCH U
paccinabuBIIKCh, B 0oOpa3e, Buaa moTpeOHocTH. TpeOyembIX KadecTB, CBOMCTB, MPUHAJIC)KHOCTEH,
JeKANMX B 3aBUCHMOCTH BOOOpaXCHHsI TPU YCIOBUU HUX KadecTBa CTPYKTYpPHI, MOTPEOHOCTH,
COCTABJISIIONTUX TPeOYeMBIX 3JIEMEHTOB HEOTHEMIIEMBIX JJI OCYIIECTBJICHHS (TOTpY)Kas COCTOSHUE
CO3HAHUS MO3Ta B OIIYIIEHUM MYCTOTHI, TE€Psis YYBCTBA M OUIYIIEHHWS) KOHLIEHTPUPYSICh Ha IIECNIH.
[IposiBieHUEe nEWCTBHI TaKUX YYBCTB M OINYIICHHUE OOpa30BaHUsA, JJIEMEHTOB IPOJYKTa SHEPTHUH,
MPOUCXOAUT B CXOXKEM IMPHUHATOM MOHUMAHUU TAaKUX CXOJICTBAX COOTHOIICHUH KaK MOJYYEHHBIX OT
oprazma. B BeieneHrue ciepmbl M KUIKOCTEH CIIM3HM CEKpeTa, IMOO0 MPOSIBICHUS B BBIJACICHUH MTOTa Ha
JAIOHSAX TPU CTPECCOBBIX CUTyanusx. [IpOCThIX BeUIeCTB, B BBIACICHUE BEIISCTB, MHMOpPMALIUU IS
peanu3aluy CMBICIIa COTIOCTABUMOCTH M3 TIPOSKIIMH BOOOPAKEHHUS B TUIOTh J0 BO3BEICHHS K 00bEKTaM
00 MPOAYKTaM MOTPEOICHIS, IBMKCHHS U dKCTuTyatanuu. Crocod U MEeXaHU3M pealli3aliy SIBIISETCS,
TeM 4TO, (pU3MYECKH COCTaBHOE HeCTaOMIbHOE BO3ZCHCTBHE, OOpa3ylolee B KauyecTBE BEIIECTBA
BO30Y)KICHHS POMEKYTOYHOTO JIAHHBIX MPOAYKTa (X), CIOCOOCTBYET PEaKIMu B PE3yJbTaTEe CIUSHUS
YaCTHUIl COCTABISIONIUX IEMEHTOB CAaMOT0 MIPOAYKTA C IENIbI0 TPeOyeMOro OCyIEeCTBICHUS, ITpeBparias
(X), B peakuuio pabotel (A) hazoBoro momeHta (@) nyrém BosneiictBus nasnenus (P) B cuny (F)
HarHeTaHWE CKOPOCTH JBIDKEHHS JHEpruu, mnpespaiias B uHepuuio (l) mocienoBaTensHOCTH
¢dbusznueckoro mporecca ABWKeHUs odHepruu (E) B oOpazoBaHue, MOyTEM MPOCTHIX BEIIECTB
(mapopManuu), B TpeOyeMbIi pe3ylbTaT Mpeaelia C HANpaBICHHEM JIBWKCHHS SHEPIHM B 3Kca
BBIICJICHUH e¢ cBOMcTB OT 760 Hm 10 crenenu miotHoctr 1018, OTIPEICIISIONICIHCS TPUOTU3UTEITBHBIM

MUHUMAJIbHBIM 3HAYEHHEM, B OECKOHEYHOCTH - 00, 00pa3ys IHEPrui0 B MPOIYKT WM 00BEKT (X) K
. 1800
peansHOMY BUIy (opmbl, Bo 00béMe (V), ¢ obmmM Beipaxenuem: - A@IFEXV'® ™ . Uro, takum

00pa3zom, MPOAYKT WK OOBEKT XapaKTEPU3YETCs] CPABHUTEIHHO OOJIBIION MPOIOIIKUTEIBHOCTHIO YKU3HA
¥ HE3aBUCHMOCTBIO cIIoco0a pacnajga OT MexaHu3Ma 00pa30BaHMs U BO3ICHCTBHA.

Jlyumme oOpa3oBaHUsI B YCIOBHSX 3€MHOTO MPUTSHKEHUS (POPMHUPYIOTCS B M3MEHEHHBIX COCTOSHHSIX
MIOJICO3HATENBHBIX JIEHCTBUI Ha CO3HATEIbHOM YpOBHE OeccosHaTenbHOro mpouecca. Ilocpeactsom
JBIXAaTENbHBIX TEXHUK, HAPKOTUYECKUX W TICHXOTPOIHBIX CPEJICTB, B COCTOSHUSAX SH(MOPUH H TOKOS B
yIIBOEHHOM CTENEHU CBOOOIBI.

Toro 4To Kacaercs yCIOBUH peann3aliiii B HEBECOMOCTH MOCPEICTBOM BBICOKOTO BaKyymMa B KOCMOCE,
octaércs BorpocoM. C U3BECTHBIM O TOM, YTO CKOPOCTH JIFOOBIX HE3aBUCHMBIX JIEHCTBUI, MOXKET ObITh
yBenmdeHa 710 C = 300 000 km/c, 1o cpeicTBOM CBOOOIBI BOJIH 3JICKTPOMArHUTHOTO MMITYJIBCA, M YCIOBUH
TOT0, YTO YeJIOBEK 00J1a/1aeT MOBBIIEHHON KMHECTETUYECKOH 0CSI3aeMOCTbIO.

Hannyuymmmu cnocob6amu, KOTOPBIMM MOTYT, SIBUTCSI PUMEHEHHEM KakKoro-mbo o0pa3zoBaHUs
JYYIIUX CTPYKTYp, B U3MEHEHHOM COCTOSHHM TOKOSI, MOT'YT TOJIBKO B YCIOBHUSIX Y/ABOCHHOH CTENEHHU
cBOOOBI. [IpenmouTHTEIHHBIM IPUMEPOM MOTYT SIBUTCSI TOJIBKO JIbIXaTelbHbIE TeXHUKU. KoTophie B
HaWIyyllleM cily4ae 00ecleunBaroT MOCTYMJICHUE B OPraHU3M KHCIOPOAA, C YAAJICHHUEM YTIIEKHCIOro
raa pa3BuBas JIETOYHBIE OpPraHbl B IMOCTYIUICHWH BO3JyXa WHTEPBATaX CEKYHJ MEXIY BJIOXOM H
BbIIOXOM 4-16-8, 8-32-16, na Bnox okoio 100 pa3 CKOHIEHTPHUPOBABIIUCH, JIMOO IO TEXHHUKE
XOJIOTPOIHOTO AbIxaHust Cmanuciasa I’ pogha. IlocpencTBOM 4ero COCTOSIHUE Tela HaXOJUTCS B COBCEM
Apyrol peaJbHOCTH, MECTa HAaXOXKICHMS, C YYyBCTBOM OJarompHUATHOTO COCTOSHUS aOCTpakuuy,
aTMoCQepbl HACIaXICHUS, C TIPOSIBIICHUEM TTOBBIIIICHHUS allIIETHTA U3-3a MTOBBIIICHUS aKTUBHOCTH Pa0OTHI
Tena u Mo3ra. Criocobamu ¢ pa3HbIMH MHTEpBaJIaMH Y€PEJOBAHUS MEXJy BIOXOM U BBIJIOXOM HOCOM C
HEIOCTaTKOM TOTO, YTO OKa3bIBaeT Harpy3Ky Ha ceppie, B yckopenue putMma ot 70 mo 120 ymapos B
MUHYTY, cOMBas MpaBUJIbHBIN. 3-3a MpOTHBOpEUMiA U pa3HOTIIACUI MEXAY Pa3HBIMH TPYIIaMHU JOAeH
B OTHOIIIEHUH XOJIOTPOIHOTO JBIXaHUS MOXXKHO HCIIOJIb30BaTh JPYrOi IMyTh MOJAOOHBIN XOJIOTPOITHOMY



IbIXaHUI0, Tak ke 3(G(EeKTUBHBINA, KaK M JaHHOE JbIXaHWE, HO KPATKOBPEMEHEH, SIBIISIETCS TaK e
ynanenuem CO2, ¢ onpenenéHHbIM BO3IEHCTBUEM U U3MEHEHUEM JaBJICHUS B ONIPEIEIEHHBIX ydacTKax
tena. To, yero kacaercss HAPKOTUYECKUX CPEACTB, C U3BMEHEHHEM COCTOSIHMSI CO3HAHUSA TO, B JAHHOM
Cllydae €CTh OTPOMHBII PUCK M BEPOSITHOCTH TOT'O YTO, B MUHUMAJIBHOM CITydae HeM30€KHO NMPUBBIKAHUE,
(KOTOpOE YYHTHIBACTCS B MHANBUIYATbHOM TECTE), TAK KaK JJAHHbIC OOBEKThI OrPAHUYCHBI BPEMEHEM U
MPOJOIDKUTEIBHOCTBIO JKM3HU. Tak Kak JII000W TOKCHYECKHA, 0JTypMAaHUBAIOLINA XMUMHUYECKUI COCTaB B
0oJjbIlIeM cilydae ACWCTBYET YIHETalolle Ha OpraHu3M M HEPBHYIO CHUCTEMY, C BEPOSITHON CTEIEHBIO
MPUCTPACTHS U TYOUTEIBHBIM ICHCTBHEM Pa3pyLICHUS HMMYHUTETA U BHYTPEHHUX OPTaHOB IIPH YaCTOM
ucnonp3oBaHuu. C mpeuMyliecTBOM B 0ojiee CBOOOJHOM M JUIMTEIHHOM 3(h(eKTe KOHTPOIUPYEMBIX
BpEMEHEM, JAIOINX PACKPHITh 00Jiee BHICOKYIO CTENEeHb MO3HAHUS (IS KaKJ0TO MHIUBUYalnbHO). Jliis
UCKJIIOUEHHUS] PUCKOB JEHCTBUM J@aHHOTO C HAapKOTMYECKMMM CpEACTBaMHU, B JIYYIIEM CiIydae
CHOCOOCTBYET TEXHUKHU MEIUTALINH, TbIXaHUI, COCTOSHUS ITOKOS U 3 (OpHH, CHUKAIOIINE BEPOSITHOCTh
KaKUX-I100 YrHETAIOIKX BO3ACHCTBUI 3a UCKIIIOUEHUEM MUHYCA, IOHWKAIOUIETO MPOI0JKUTEIBHOCTH
U CIIOHTAHHOCTh JIEWCTBHI, U3BMEHEHHOTO COCTOSIHUS CO3HaHus. Ho ¢ nmpenMyIiecTBOM B MOCTENIEHHYIO
CTaOMIIN3ALUIO TOCTOSTHHOTO COCTOSIHUS, IPY MPAaBUIBLHOM IpuMeHeHHd. C Ipyroil CTOpoHsbI Jt000e u3
MPEIOCTABIIEHHBIX MOTPYKEHUN B U3MEHEHHOE COCTOSIHHUE, MOXET MOCIOCOOCTBOBATh MPUOOPETECHUIO
HOBBIX KauecTB. KoTopwle MOryT aarh 0ojee BBICOKMN IMOJIOKUTENBHBIA PE3ylbTaT, B HE YacTOM
MIPUMEHEHUHU, TPEHUPOBKAX, CIOCOO0M pa3BUTHS U aHAIH3a HHPOPMAIH Yepe3 KaXKIblil HOBBIH mpeaen
uHpopMaTuBHOrO cojepxanusi. K HOBbIM 3((eKTUBHBIM (QYHKIUSM OpraHW3Ma CIIOCOOHOCTBIO K
MOBBIIIEHHOW YYBCTBUTEIBHOCTH OKPYXAIOIIEH Cpelbl, a Tak ke B €€ CONMPOTUBICHUH U BHIPAOOTKY
MMMYHHTETA K YTHETAIOUIUM Pa3IpaKUTEISIM.

Crnenyer Takke ydecTb, YTO, YEM BBIIIE 3alpalllBaeMoe KauecTBO 0ObeKkTa 100 JeicTBUM, TeM

U3bICKaHHEHN U TOHBIIE TOJKEH ObITh ICUXUYECKUI HacTpol HEpBHOM cucteMbl. Haxondieiics B Hopme
KHMHECTETUYECKOT0 BOCIPUATHUS (BBICOKOH CTEIEeHH, CEHCOPHON BOCTIPUUMUYUBOCTH). TO €CTh, YeM BBIIIE
BOCIPUATHE HACTPOSI HEPBHOM CHUCTEMbI, TE€M BBIIIE OTHOLIEHHWE K KauyecTBY, COJEp)KaHHE U
MPOU3BOJICTBO. Tak Kak B TOHKOM HacTpoe (0oJiee UyBCTBUTEIBHOM) HEPBHOM CUCTEMBI, CHCTeMa Ooliee
MO/IBEPKEHA K BO3JEHCTBYIOIIUM pa3IpaXUTEIsIM, YTO TakuM oOOpa3oM MOSICHSET TOHKOCTb,
U3BICKAHHOCTb, JKCKJIIO3UBHOCTb M KAdye€CTBO BOCIPUATUS U BblAEICHHE (QYHKIHH, TpPEAMETa,
oTpakeHus. B 1aHHOM citydae cieayeT OTHOIIEHHE TPUEMIIEMOE K HApPMAJIbHOMY WJIM HHIUBUAYAIBHOMY
c 0ojee HM3KOI CTENEHbIO pa3ApakeHUs JIsl BHICOKOM CTEMEHH KayecTBa, B OTJIIMYUE OT BBICOKOM,
KOTOpasi IOHMUKAET KauecTBO.
CoCTOSIHMSIMH ~ OTXOASIIMX OT HOPMBI, IOCPEJACTBOM HaONOJeHHE Bpayded MO0 HEe3aBUCHMBIX
MEIUIMHCKUX U aKaJeMHYECKHX CHEeIHalMCTOB. Tak Kak AEMCTBUS KacarollMecs MBIIUIEHHUS, MOTYT
orepexarb X0/ BPeMEHH, JINOO0 ObITh CXOXKH C COCTOSTHHMEM MBIIIJICHUS alalTHUPYIOLIerocs MOJpOCTKa,
OBICTPO YCBOSIIOLLETO MOJYyYEHHYI0 HMH(QOpPMAIUIO, B HE3aBHCUMOCTb HAMpaBICHUM HO JArOIIUX
MIOJIOKUTEIIbHBIN PE3YsIbTaT.

[Tpumepom B BOCIIpHUSATHE BEUIECTB JIMOO MpUOOpeTeHUsI NH(OOPMALIUK MOXKET SIBJISTHCS MOSICHEHHE
¢ur.8. xorga TouKa X MOXKET OnepeauTh o0macTh Touku YSt , rae S 00béM nHbopManuu Ipeo 0TEHHOTO
3a Bpems t ToukHu y, B yBenuuuBaroieMcs o0béme conocraBUMocTi. Ho ecthb Oosibiasi BEpOSITHOCTH TOTO
4TO, MPOU30MAET AnucOaIaHC I MUHUMYM cOOM ¢ CHIIbHEHIINM BO3/AEHCTBHEM HA IICUXUKY O0BEKTA, C
BO3HUKHOBEHHEM aBTOPEBEPCA UM OTKATA COCTOSIHUS B IPOTUBOPEUMSI MEXKIY ONIOHEHTaMH.

To ecTh, ecaum Macca OTPULATENBHBIX DJIEMEHTOB CO3JaAyT [ABICHUE HA IOJIOKUTEIBHBIA TO,
MOJIOKUTEITFHOMY B JIIOOBIX CIy4asx MPHUACTCS MPUOETHYTh K OOIIEH Macce MOJOKHUTEIbHBIX, YTOOBI
OKa3aTb JJaBJIEHHE HAa MAacCy OTPHUIIATENIbHBIX TAKMM 00pa30M CTaOMIN3UPOBaTh OaJlaHC.

Wnu, x npuMepy, IpenoiiokuM, YTO, MOHITHE U HAKOIUIEHHOE 3HaHUE KaKOW-T100 KOHIIETIIIUN OJHOTO
00BEKTa MOTYT IPOTHUBOPEYUTH KOHLIECTIIMH APYTOro B OJTHON M TOH ke 007aCTH HalpaBIeHUs U3yUeHHUS.
I'me B MCKIIOYUTETBHOCTH TOTO YTO BO3MOXKHOCTH CAMOOILIEHKH OJIHOTO OOBEKTa, MPENsTCTBYET
CaMOOLIEHKH JIPYroro 00bekTa MO0 HECKOJIBKHX, N3-32 IPUOPUTETHOCTH, XUTPOCTH JTHMOO HEMOHUMAHHUS
C LIeNBI0 yMbIcHa U T.4. M3 3TOrO cienyer To, 4To MpH BCE yBelIMUMBaroueMcs o0béMe nHpopmanuu,
CIIEAyeT MCIONIb30BaTh HECKOJIBKO MCTOYHHMKOB CBOJSAIIMX, COINOCTABUMOCTH B IIOCIIEN0BATEIBHOCTH
OLICHKM U Tmepenady uH@opmanuu K Oosiee MOIIHBIM HakomnuTeneM. JIMOO apXuBOM CBOISIIMM
COIMOCTAaBUMOCTh  JIOTUYECKHUX TIPOLIECCOB, 0OOpa3ys JAECUCTBUTEIbHOE paclpeiesieHue TOYHOIOo
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WHTEIUICKTYaJIbHOTO OallaHca MEXAY ONIOHEHTaMH, CBOISIIMMH COIIOCTABHUMOCTh, K JCHCTBUSIM.
Paznensis ux Ha TE€ Macchl, B KOTOPBIX 00€ Macchl, OYAYT TOTOBBI K COIOCTaBUMOCTH B COMPOTUBIICHHUS
[IETIOCTHOCTH, 00pasys pabouuii 6ananc. B BeIxoa sHepruu oOpa3oBaHUsI 4ero Juoo.
OOpasys peectp, e Kaxaoe oOpa3oBaHUE TIOJBUKHBIX HCTOYHUKOB WH(POpMAIMU, B CBSI3b C
MPUHUMAFOIIAM U OOMEHUBAIOIIUMCS TPUEMHUKOM, TIO3BOJIUT (PUKCUPOBATh BCE TOUKU. Takum o0pazom,
4YTO B JaHHOM CJIy4ac MMOBBICUTCA POCT U JUHAMHKA IMTPOU3BOJUTCIIbHOCTU B CTa6I/IHBHOCTB pe3yibTara.
B ornuune OTAEIBHOCTH €AMHUYHOTO CONPOTHBISIONICTOCS 3JIEMEHTA B 3KBHUBAJICHT IOBBIIIAIONIETO
PHUCK pacmajia Ha MHOKECTBO WJIH JIMKBHIAIMIO (YTpaTy), BEAYIIYIO K KaTakIU3My, B JTaHHOM CIly4dae
HAWTYYIIAM BapUaHTOM B TIOCJIEIOBATEIILHOCTH K CBEICHUIO, OJHOTO B BUjae ¢ur.3, 6 wim 9, u3 4yero
CIIEIyeT TMOSICHEHUE TOro 4ro: - JIroboe M3MEHeHUe CBOMCTBAa (DPU3MUYECKMX MPOIECCOB HAXOIUTCS B
3aBUCUMOCTH JaBJICHHA O00BEMAa YACTHIl BO3JCHCTBYIOIEIO BEIIECTBA CHOCOOHOTO K H3MEHEHUIO
CBOWCTB (DM3MYECKOTO TMpolecca B MPOCTPAHCTBE, B HE 3aBUCUMOCTh BpeMeHH. Tak Kak
MMPOCTPAHCTBCHHO-BPECMCHHAA 3aBUCUMOCTD CBOMICTB (1)I/ISI/II-IGCKI/IX mponeccoB HU3BMCHACTCA IO
BO3/ICHCTBUEM JaBIICHHS 00BEMA YaCTHI] BENIECTBA(JICMEHTOB) HE 3aBUCHUMBIX OT COINPOTHBIICHUS U
CKOPOCTH BOCIIPUSTHUS HO CIIOCOOHBIX H3MEHSITh ITPOIECCHI CBOMCTB (PU3UIECKOro MpocTpaHcTBa. Tak kak
T000€ TENlo, HaxOJIeecs] B 3aBUCHMOCTH JIABJICHUS O0BbEMa YacTHI] BO3JCHUCTBYIONIETO BEIIECTBA
CIOCOOHO K M3MEHEHHIO CBOWCTB (PU3UYECKOTO IpOLecca B MPOCTPAHCTBE, C POCTOM MOCTOSHHOM
CKOpPOCTH ¥ 00bEMa B HE3aBUCHMMOCTH BPEMEHHU IPH YCIOBHH IOJIHOW SHEPIHMM MUHUMYM JIBYX TEN C
IMPpUPOAHBIM HHTCIIJIICKTOM. Teaom OOHOTO M3 KOTOPBIX, MOKCT ABJIATHCA MHUHUMYM - UYCJIOBCUYCCKaA
uHpoOpMaIKs, TaHHBIE KPHUITO BEUICCTB B MpeoOpa3oBaHHE JIMOO HM3MEHEHUE ¢ TpaHchopMaluei
MIPOCTPAHCTBA.

JlaHHBIA MPENMOYTHTENBHBIA MPUMEP, TAKUM 00pa30M, SBJISIETCS JIOKa3aTebCTBOM IMOSICHEHUU
MOJIHOW HHEPTrUH, B CXOJICTBE C TEOPUHM OTHOCUTEIBHOCTH Arvbepma unwmeuna, B KOTOPOM
IBUIKYIIEecs Telo, onpeensercs u3 cootHomenus E = me?, u rae nokosmeecs teno Eo = moc?.

C TOUYKH 3peHUs BBIPAKEHUS MICUXO0(PU3NIECKUX BOZMOKHOCTEH, JAaHHOE MOSICHEHUE TPOUCXOISIIETO
MOXXHO TIOSCHUTHb TakK e, C TMOMOIIbI0 (opMyn QPU3NYECKOro TMOsSCHEHUs B 00pa3oBaHUS
MOCIICOBATEILHOCTH TPOUCXOAIINX JCHCTBHIA MBINUICHUS, W3 OHOPU3MUYECKOTO COCTOSIHHUS B
o0Opa3oBaHHe MPOAyKTa JTUOO caMm CIoco0 peaau3aluu. 3aBUCUMOCTb MBIIIJICHHUS 3MOIIMOHAIBHOTO
HaIpsDKEHUs B OOJBIIEH U HEOThEMJIEMOM YacTHU CBA3aHA B JIABJICHUM BHEUIHUX BO3ACHCTBYIOIINX
(aKkTOpOB OKPYKAIOIIUX TEJO B MOBCEAHEBHOM JIBHKCHHH, B JAHHOM CIIydae JaBlieHHE 0003HauaeTCs
kak — P (p) dusuueckoii BeTMYHHBI, YUCICHHO PaBHOM CHIIBI - F, neiicTBYOIIEH HAa €MHMITY TLIOIIA I

MMOBCPXHOCTHU - S oObekTa u MNEPNCHAUKYIIAPHO 3THUX HOBerHOCTeﬁ. B naHHON TOYKe, MaBIIEHHE

o o dFn
OTpesieNisieTcsl KaK KOHKPETHOE OTHOIIEHHWE HOPMallbHOM cocraBisitomied cuiasl Fn, P = TR

ABIAIOIIEHCS ~ (QU3MYECKOW  BEIMYMHOW  XapaKTepU3YIOIIell  WHTEHCHBHOCTH  HOPMAaJbHBIX
MEPICHINKYIIIPHBIX K MMOBEPXHOCTH CWJI F C KOTOPBIMH OJHO TEJIO JEHCTBYET Ha MOBEPXHOCTH S
JPYyToro.

Hanpumep, pyHIaMeHT 31aHHS HA TPYHT, BEIECTBA, KUIAKOCTh HITH Ta3000pa3HbIC BEIIECTBA HA CTCHKH
COCY/IOB WIIM TOBEPXHOCTh Tel. Ecnam cuibl pacmpeneneHbl BIAOIb MOBEPXHOCTH PaBHOMEPHO, TO
naBnenue BeIpaxkaercs - P = F/S, Tla = H/M? umn B kre/cm? xotopsle obpasytor cuny F. I'me B

MOCTIeI0BATEIbHOCTH JIaBIE€HUsl CUibl F, siBIsieTcs MpUUMHOM OOpa30BaHUS PAa3BUTUS YCKOPEHUS (U
IMPOCTBIX JAHHBIX BEIICCTBA UJIU DJICMCHTAPHBIX YaCTHII, 06p33}/IOHII/IX I[efICTBHH CKOPOCTH MMOCTOAHHOT'O
JBUKEHHS, HEYPABHOBEIICHHOTO BO3ICHCTBUSI cucTeMbl crit Maccsl M(m). OOpa3yroiux HaKOIICHHOE
BBIIEJICHUE KaK JABIXKYIIYIO SHEPrut0 OMo(U3MUecKON BO3MOKHOCTH MOCpPEACTBOM uHepuuu | B
CBOMCTBAxX TeJla COXPAHATh PABHOMEPHOCTH JBIKeHHUsT — wiu nokos 0 ucnons3ys sHepruio E c 3amaca
BemectBa (nHpopmaimu) X maccel M(m). Tak 4To, Teo W3MEHsIET CBOE HalpaBJiCHHE KaK yrojHO C

HNCKIHOUYUTCIBHOCTBHO Tpe6yeM0ro 6aHcha JJIA Tpe6yeM0ﬁ CKOpPOCTH V BO BpCMCHU t or Hauana
OBUXKCHUA. N3 storo CJICAYyET TO, YTO YEM 60HBHIC CHJia JaBJICHHEC MAcCChbl, TEM 60J'II)IHe HUHEpLUA
ABHUIKCHUS POCTA C MCHBIIIUM U MOCTCIICHHBIM CITa/IOM CUJIbI IBUKCHUS, BBIpa)KaIOIlICfICH 10 (bOpMy.TIe:
dmyv
=F
dt
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ITocTosiHHAs cKOpOCTh NPUONIMAKEHUS K (a30BBIM MOMEHTAM BBIIEIEHHUS, 3aBUCUT OT MACChl MIPOCTHIX
BEIIECTB OT MOJYYCHHON MH(OPMAIMH OKPYKAIOLIUX TeJ0, B POCT CHJIBI HHEPIIMK CAMHUX Macc, Teja,
OTIpENIENIAIONINX Hayano (a30BBIX CKOPOCTEH V¢, C KOTOPOH NepeMenatoTcst B MpOoCTpaHcTBe (asbl ¢
IUIOCKOW MOHOXPOMATHYECKUX BOJH Y = ASing.

t X
A — aMILIATyda, @ = 271,'(; - I) (baBOBBIX BOJIH ()r JJIMHHA BOJIH, X — PaCCTOSHHUAMU OT HCTOYHHUKOB

BoyiH, T —mepuon konebaHuii, t - Bpems).

- do _ (l — lﬂ) = & _ v, =
Ecnu das3sl @ = cONs, a UMEHHO (OPMYJIBI - = 2n e 0, To = Vo = AJT.

U B nanbHeiimem, mepesesieHa MO0 TIPUIOKEHA B yIABOSHHYIO CTEHeHb CBOOOIBI €% 3 mokos 0 macc
M(m) B yckopenuii @ To, ectb Asing + c>@wmO pacnpenenéHHBIX Ha THpeen 60 6eCKOHEUHOCTh
nporpeccun d = 1 k 00bEMy pocta, oOpazoBanus d = 1 + V=, nmony4us, Takum 00pa3oM, yCKOpEHHE U
OaaHC SJIEMEHTOB Tejla JaHHBIX BEIICCTB C MHUHHMYMaM BBIJCICHUS WH(OPMAIMKA WU YaCTHI]
(BemectBa). [locie yero, 3meMeHTHI JHOOBIX BEIIECTB HAYMHAIOT JIBUTaThCS B HAINpPaBICHUU 3aJaHHbBIX
KOOpJIUHAT MO0 OCYIIECTBISATH IMOUCK OMOPHI B CTA0MIBHOCTH peanu3anud. [IoCTOSHHO OTKIaIbIBast
BapHaHT TOYKH KOOPAUMHAT BEKTOPHOI'O MPOCTPAHCTBA, B MOMEHT M3MEHEHHMH JaBJICHUSA WIM CKayKa,
CO3/1aB IIPH ATOM IOCTOSIHHBIN BXOJI ¥ BBIXOJI B IIeTTh 3aMKHYTOTO 00pa3oBaHusi, 00béMa (TBEPAOTO Tea).
CTpyKTypy CHCTEMbl COOCTBEHHOI'O Pa3BUBAIOLIETOCS MPOCTPAHCTBA WM 00bEMa MO COOCTBEHHBIM
3aKOHaM, ompezenss padoure MOMEHTHI a3 - A¢@, BBIPAXKAIOIIUXCS B CHJIaX 00Opa3oBaHHE SHEPTUU
MPOCTBIX BEIIECTB K CIOKHBIM OoJjiee CTaOMIBHBIM W MOIIHBIM. TakuM 00pa3oM, pacKpbIBACTCs
OUYEBUIHOCTU TOTO, KaK M MOYEMY MOMEHThl HHEPTHOCTU BBIJCJIEHUSI CBOMCTB U CIIOCOOHOCTU PaBHBI
CyMMaM IPOM3BEICHUI Macc 00pa3yIOMUX MOMEHT CHIIBI KOJTMYECTBA KPATHBIX eMUHUIL E - SHEprun Kca
JBUKEHHS ¢ MUHUMATbHBIM grciiom or 1018 o 6eckoneunocTu - .

W3 sToro cimemyer TO 4TO, €CIM OXapaKTEPHU30BAaTh KAa4eCTBO MPOU3BOJUTECIHHOCTH W MOIIHOCTH
MIPOU3BOJUTEILHOCTH  YEJIOBEKa, KOTOpBIA oOnamaer GuU3MYECKOM CHUJIOM W HAUBBICUIUMHU
BO3MOXXHOCTSIMU CITOCOOHOCTEH HWHTEJUICKTa, TO TaKKMM 00pa3oM MOXKHO IMOSICHUTh M TO 4TO. Ecimm
UCXOJUTH U3 TOTO YTO, K IPUMEPY B35Th MOIIIHOCTb JIOIIAITUHOM CUITBI, KOTOpas OMpeiesieTcs U3 pacuéra
In.c. =75 kec * m/c = 745,6998715822702 Bt, TO UCXO/5 U3 MPOU3BOAUTEILHOCTD TPYOOH (PU3UIECKUX
CHJIBI 3JJ0POBOTO YeJIOBEKa KOTOpasi paBHA JIMIIb dKCIUTyaTallu, TPUMEHUTH CIETYIOIIUM 00pazoMm.
Eciu, momyctuM, 9TO MPOHW3BOAUTEIBHOCTH, ONPEIASISIEMYI0 B BaTTax IpeoOpa3oBaTth, a HWMEHHO
745,6998715822702 Bt = ILa.c., To OyneT crnpaBeAJIUBBIM, Pa3[eNUTh MPUOIU3UTEIBHO HA JECSThH
enuHUIl. Tak Kak YHUCII0 JACCATh SBISETCS MENIOW IPOObI0 JIECATUIHON CTEIICHU, B PE3yIbTaTe Yer0 MBI
y3HaeM konmdectBo 745,6998715822702 / 10 = 74,56998715822702BT Ha 1- r0o 4enmoBeKa C TOYKH
3peHus Tpy0oi PU3NIECKUX CHIIBI, KOTOpas paBHA JIMIIb YKCILTyaTaIlluu U SBISICTCS BCET/a, BCETO JIMIIb
nepemeHHoil. Ho, B HCKIIOUUTENHHOCTH TOTO YTO, YEJIOBEK SIBISETCA CYIIECTBOM pPa3yMHBIM C
HAWBBICIIUMH CIIOCOOHOCTSIMH HMHTEJUICKTa B MBIIIICHUH, W TO YTO CIHOCOOCH 3aMEHHUTH OJIHY
¢busnueckyro cuny apyroud. Mcxoas uz storo, OyAeT crpaBeIMBBI MOHITHE €ro HaBUCIICH CTETICHH
MBIIIJICHASI B COYETAaHWU (PU3UYECKON CHIIBI B TPHUCYTCTBHUH PYK, KUCTECH, ()IAHTOB TMAlbIECB U
3aMEHSIOIINUX UM, BBICOKOTOYHBIX MHTEIJIEKTYalbHBIX POOOTU3UPOBAHHBIEC MPOTE30B, MPUCIIOCOOICHUH
OMOHMYECKOTO MOJHOPYHKIIMOHATIBFHOTO 00pasIia.

To B TaHHOM cITydae, MBIIIUIEHNE W QYHKIMHN 4eI0oBeKa, OyayT, B kca-BosMokaoctn 1018 nmoschss nx
IIECTYI0 CTENEHb TBHICSYU OINPECIICHUS, BBICIIETO 3HAYCHHUS B OOIIEM IOHSATHH, C PAa3BUTHEM JIO
OECKOHEYHOCTH - 00, W UCKJIIOYUTEIHLHOCTHIO BBIMUPAHHS YEIIOBEYCCTBA. 3aMCHON BBICIIETO pa3yma,
00 TeM, YTO CMOXKET (PYHKIIMOHUPOBATH TaK ke KaK YeJIOBEK C MUHUMAJILHBIM YIIIEpOOM.

W3 »srToro cnemyer TO, UYTO BO3BEAS YHUCIO CpeaHed (U3MYeckol CHIbI, TOIYYEHHOE paHee
74,56998715822702BT yMHOXHMB HE BO3BOJS Ha Wi B, 18 — BoceMHaamaryroo cTemeHb (YHKITHA
WHTEJJIEKTa, MBIIIJICHUS U MaMATH KOTOPBIE MOTYT OBITh O€CKOHEUHBIMH. [10TyduM MOIIHOCTH CHJIBI
YeJI0BeUecKoi crocoOHocTel paBHbIX Ic.u.c. = 1342,259768848086 Bo3Benénubix B Bathl (B1/Dt) m1bo
1,8 s1.c./Dt - nomaguHbIX CHII TPOU3BOIUTEIILHOCTH UCXOMAIICH SHEPTHH paOOThI, B TPOCTPAHCTBEHHO-
BPEMEHHOW 3aBHCHMOCTH, B JiIeHb. O0O03HAYAIONICHCS MHUHUMAIBHBIM YHCIIOM B BBIPQKEHUU OOIICH
MPOU3BOIUTENILHOCTH, HAPMAJIbLHOTO, TTOJIHOIIEHHOTO, 3/TOPOBOTO YEIIOBEKA.

UYro kacaeTcst BO3MOYKHOCTEH YeIoBeKa, TO JIUIS TOTO CIICAYET MPOU3BOINUTE OMPEICIIEHHOTO POJIa TECTHI,
Hanpumep: |Q-TecT ykaspBaOmMK W ONPENENSAIONINI, YpOBEHb HHTEIUIEKTa U CIHOCOOHOCTH
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KOMOMHATOPUKHU HeHpoanropuTMoB. [IponusBecTu TeCT Ha PU3NUECKYIO M MOPATIbHYIO BEHIHOCIUBOCTD. TO
€CTh, K TIPUMEPY, €CIU HU3MEPUTh MOPATHHYIO BBIHOCIHBOCTb, MPU KOTOPOH pasapakaromuii Gaxtop
paszpakxeHust JETKo BO30YIUM, TO TaKUX JIFOJICH CIeIyeT OTHOCUTD B TPYIITY «3HadeHue Oim3koe k 10 —
KHHECTETUKOB, CIOCOOHBIX MOJICIMPOBATh MBICTUTEIBHBIC MPOIECCHl HCKIIOYUTENBHO, TOHKO U
u3bIckaHHO». Onpeaernsst Bo3MoxXHOCTH 1o Tecty -10... 0... +10 To ecTb, cpaBHMBas COOTHOIICHHE
o0IIero Tecta MOPATBHOTO PA3APAKECHHUS C (PU3NUYECKOW BBIHOCIMBOCTBIO, & WMEHHO <« HEpruei
noaBmxkHOCTH 0...+10», u «mopansHOoro pazapaxenus -10...0», roe 3nayeHue Onuskoe Kk Hymo 0
XapaKTepU3yeT: «OTCYTCTBHE - BOCHPUUMYUBOCTA WM (U3HYECKON akTUBHOCTH». OTHOCS
YeJI0BEUECKYIO JIMYHOCTD U €r0 MOKa3aTeNId K OJJHOMY U3 OCHOBHBIX 4-X TeMIIepaMeHTOB 00YCIOBICHHON
CHOCOOHOCTBIO BBICIIEH HEPBHOW NEATEIBHOCTH — CAaHTBUHUK, XOJEPUK, MEJIaHXOJIHK, (JIerMaTHK.
Hanpumep: Canzéunuk — XapaKTepU3YIOMIHMICS OBICTPON TOJBIKHOCTBIO M KUBOCTBIO, OBICTPOM
BO30YAMMOCTBIO U JIETKOH CMEHSIEMOCTBHIO IMOIIHMI, UMEET caMoe Bbicokoe 3HaueHnue ot 8 mim 10 u3 10.
Dnezmamuk — XapaKTEPU3YIOUIUICS CTAOMIBHOCTHIO, MEIIUTEIBHOCTIO, CIIOKOWHBIM IOBEICHHUEM,
c1a0bIM TIPOSIBJICHHEM YYyBCTB BO BHE, HIMEET 3HAaUCHUE OJIM3KOE K BhICIIEMY, OT 5,5 10 7,5 u3 10.
Menanxonuk — 4YeNOBEK CKIOHHBIA K JCNPECCHH, HACTPOCHUSIM TPYCTH, IMOJABICHHOCTH.
XapakTepu3yIOUUiicss MOBBIILIEHHOW BIEUATIIMTEILHOCTEIO, U OTHOCHUTEIBHO HE3HAYUTEIbHBIM
BHEITHUM BBIPOKEHHUEM YYBCTB, IMEET 3HAUCHUE BBIIIE CpeaHero oT 3 10 5 u3 10.
Xonepuk — XapakTepU3yIOIIUKCca OBICTPOTON NEHCTBUHM, CHIBHBIMU, OBICTPO BO3HUKAIOIIUMU
9yBCTBAMH, SPKO OTPAKAOIIMMHUCS B PEUH, )KECTaX 1 MUMHUKE UMEET 3HaueHHUe HIKe cpeanero ot 0 1o
2,5 u3 10. Uto moxet ObITh npubaBiieHo, k oo1mel cymme 1Q — Tecta, Kak 4acTh OTAEIBHON CyMMBI.
CrnemyeTt y4ecTsb ¥ TO 4TO JIFOOYIO U3 omeHOK |Q — TecTa, Ha COOTBETCTBHE MOKET BBICTABUTH, IIPOBOIUTH
U OLIEHUBATH TOJBKO U UCKIr0UnTeNbHO — 100% draermaruk Tou”oe 3HaueHue coorsercTsus 6,5 u3 10 ¢
yuctoi 1Q-omeHko# Tecta He MeHee 68 6amtoB. A Ha BeisiBieHHe A@IFEXV TemiepamenTa, CCHCOPHOI
BOCIIPUAMYHUBOCTH WIN (DU3MYECKOH aKTHMBHOCTH, TOJNbKO M ucKimtouuTenbHO — 100% CaHrBuHUK y
KOTOPOr0 MUHUMaJIbHOE 3HaueHHe 11t cooTBeTcTBUA 9 M3 10 ¢ uncroii 1Q-onenkoii Tecra He Mmenee 80
0a/uIoB, MPU TOM 4YTO JIOOOW TECT WPOU3ZBOIUTCS CICIHATU3UPOBAHHBIM  YUPSKICHUEM, B
COOTBETCTBYIOIIUX YCIOBUSX U JJISl KaXI0T0 TECTa, UHANBUAYAIBHO.
W3 3toro ciemyer yd4ecTb TO 4YTO, B IMPOIECCE JKU3HHM KAXKJBIH YEIOBEK, MOXKET MPeoOpa3oOBBIBATS,
BO3BOJINTH, 0OMEHUBATH WJIM MEPENPOIaBaTh pa3BUBasi COOCTBEHHBIE, CIOCOOHOCTH U BO3MOXHOCTH 10
O0eckoHeuHocTd. Kak yromHo momydast BBITOAY OJIarOIMOJIYYHO YCTpawWBasl >XU3Hb, a HEOOJbIIas
HEe3aBHCHUMAas MOJJEP>KKAa CO CTOPOHBI TOCYIapCTBA, MO3BOJIUT JIMIIb J1aTh YBEPEHHOCTh B 3aBTPAILIHEM
THE.
Jlumib TOABKO TIO TOMY UYTO, BCE TO YTO HAC OKPYKAET U TO, C YEM MPUXOJUTCS CTANKUBATHCS 00MaaeT
WHTEJUICKTOM B (hOpME YEIIOBEYECKOTO IMO3HAHUS, U3YUYCHUS W MPeoOpa3oBaHUs TaK Kak, 0e3 SHepruu
Asin<p+czﬁm0 .
YEJI0BEUECKOro UHTeIuiekTa £ = g1y~ DBCE CTaHOBUTCS 00eCIIEeHEHHBIM, HE TPeOyeMbIM U MaJjo
3HAYUMBIM. Tak KaK HHTEJUIEKT SIBISIETCS — TMOHHMAaHUEM, PACCyIKOM, CIOCOOHOCTHIO MBIIUICHUS,
paIMOHAIFHOTO MMO3HAHUS, TOXKICCTBEHHOTO €My IO CMBICTY. MBICITH, YyMa WM pa3yMa, OJHOTO W3
[EHTPATBHBIX MOHATUH, YUCHUH KaK MUPO-YCTPAUBAIOIIUM MPUHITUIIE COMTIKAOIIErocs ¢ JjorocoM. M
YYEeHUSMH METaQU3NIECKOTO IMO3HAHUS Apucmomeinsi 0 KOCMHYECKOM yMe, CO3EPIAIONIINM U MBICIISIIIHM
camoro ce0si, MICTOYHUKOM KOHIICTIIIUU - «MBIIUICHHEM MBIIUICHUS» KaK OJHON M3 cyOCTaHIUN OBITHS
Pa3BHUBAIOIIECTOCS U UMEIOIIETOCS BO BCEM «HHTEIUICKT.
W3 BbIIIIE U3T0KEHHOTO AJISl CIOCO0a MOJHON pean3aiy MPaKTHUECKUX TEeHCTBUH, U palliOHATBHOTO
WCIIOJIb30BaHUS B TIOBCEIHEBHOM WCIIOJB30BAHUM, TOTO YTO CIEAYeT NPEANpPUHATh. VMes BCIO
HeoO0XoIuMyI0 MHGOPMAIUIO, YHCIa, CYMMBI, U0 U PAaIlMOHATBHYIO CMBICIOBYIO KOHIENIuo. To B
JAHHOM cJiydae HEOOXOJIUMO TOCTYIUTh CISAYIONIMM 00pa3oM, TMpeBapHUTEIHHO COTJIACOBAaB HA
MEXIYHapOJIHOM YPOBHE BCE MPUHUMAEMbIe ACHCTBHSI CBS3aHHBIE C JAHHOW peanu3alueil mo JaHHOMY
croco0y. HMmes wWCXOomHBIe, BBIYHCICHHBIE W  IOCIICOBATEILHO JIOKA3aHHBIE JAHHBIE O
MIPOU3BOIUTEILHOCTH YEJIOBEKA U €r0 DHEPreTUUECKUN MOTSHIINAN, PAaBHBIN
Icou.c. = 1342,259768848086BT1 cun denoBedyeckoi crmocoOHoctd - cu.c. win 1HSEN/h. Takum
o0Opa3om, OyJeT cripaBeAIMBBIM UMEIOIINICS MOTEHIIMAT PACIICHUBATh, IPUPABHATh WM OIICHUTDH, KaK
OO0 JAPYro WCTOYHUK DHEPIHMH WJIH pecypc y4€Ta COCTaBIISIOMNN SKOHOMHYECKYIO U
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MaKpO3KOHOMHUYECKYIO CTaOMIBHOCTh TOM WM WHOM MHUPOBOM CHUCTEMBI Y3HaB JIHMIIb CYMMY U
KOJIMYECTBO YEJIOBEK 3aCElISIONIeH ONpeaenEéHHY0 TEPPUTOPHUIO TS OOIIUX MacIITabO0B.

Hanpumep, kaxaplii KTO HMCHOJB3YET SJICKTPUYECTBO B JOMAIIHEW WM DJIEKTPUUYECKOH CETH
OPEeANPUATHS, JUIS KAaKUX-THOO I[eNeil, OIUIayMBaeT pacXOAyeMylH JSHEPrui0 B COOTBETCTBUU
MCIOJIb30BaHHBIM 3a MeCsI KUIoBaTTaM 3Hepruu. To ectb, K npumepy B [ epmanuu Ha ceHTs0ps 2013
rojia, CTOMMOCTb OBITOBOM 3JIEKTPOIHEPTHH IpoiaBaeMoii I kBm/4 1715t HaceJIeHUs COCTaBUIIa B CPETHEM
0,27 €, viu 1 kBm/u = 0,27€ TO eCThb NTaHHYIO CYMMY CJIEJIy€T YYUTHIBaTh, KaK IEPEMEHHYIO CYMMY B
3aBHCHMOCTH OT Ka4eCTBa HCTOYHHUKOB IMOTYYaeMOi dHeprur. TakuM 00pa3oM Mbl UMEEM HIIH TIOTyUUM
KO3 (GULMEHT BBIYUCICHHOW CTOMMOCTH SHEPTrUU 3a HKCIUIyaTallMio MPeoOpa3oBaHHYIO B JIPYTYIO
MOTPEOHOCTh WM OOCITyXHBaHHe. UTO Tak ke CIeAyeT YUUThIBaTh, YTO KOA(D(OUIUEHT JUIsl CpaBHEHUS
WIN pPACIpeleNCHUs SBISETCS CaMblii MAaKCUMAIBHBIA IS MUPOBOM AIKOHOMHUKH, CPEIU IPYTHX
MCTOYHUKOB SHEpruu. Tak Kak eciiy OleHUBATh MOTEHIIMA HEMEIIKOM SHEPTreTUKH, TO B OOJIbLICH Mepe
TaKOW TMOTEHIIMA] COCTOMT W3 BO30OHOBISIEMBIX MCTOYHHKOB JHEpPTHH. 10 €CTh, YeM KadeCTBCHHEE,
JKOJIOrHuYeHee, Oe30MacHee U palMOHAIbHEE UCTOUYHUK SHEPTHH, TEM BBIIIE MOKET OBITh €ro LieHa WU
CTOMMOCTb MPOJIAXKHU dHEPTur. W TOIBKO TOCTIE Yero, MOKET OBITh IPE0OPa30BaHO ¥ KOHBEPTUPOBAHO B
SHEPTUI0 MHTEJUICKTYAIbHOT'O COCTOSIHHS ISl OTPEeNICeHUs. U OICHKU SHEPreTUYecKOro MOTeHIrana,
HETOCPEJCTBEHHO CaMOr0 YeI0BeKa.

To ectb, koapdunuent I kBm/u = 0,27€ KOTOpHIN cIeAyeT YMHOXHUTh Ha KOI(PQPUIMEHT O0OIIero
HHEPreTUYECKOT0 MHTEIUIEKTYAILHOTO U (PU3UOJIOTMYECKOT0 IOTEHIIMAa YeTIOBEeKa

- 1342,259768848086B1 wiu 1,342259768848086 kBt X 0,27€ monyueHHOTO OT POXKACHUS WU
BBIYMCIIEHHOTO B JAHHOM TPOEKTE U PaBHOTO B cymMMe AeHexHbIX equann 0,3624101375889832€/Dt 3a
win B (Dt=23h 56min 4,1 sec. uiu 1 - cytku, Mt=28 ~ 31 - mecsii, Yt=1- rox )KHU3HN) HAYUCIIAIOIIUNACS
C MOMEHTa CylIlecTBOBaHUH ku3HM uenoBeka, BE3BO3ME3/IHO.

To ects 10 16 neT moay4YeHHYI0 CyMMY paHee 3a JAeHb BBIILIATUTh MOCTe IPeoOpa3oBaHusl CISAYIOUIIM
obpazom: 1Dt = 0,3624101375889832€/Dt x 28~31Dt = 10,8723041276695€¢/Mt x 12Mt =
130,467649532034€/Yt x 16Yt = 2087,482392512543€/Yt mnociie WUCIOIHEHHUS IMONHBIX 16 et
MIPOM3BECTH TECT, Ha COOTBETCTBHUE TEMIIEPAMEHTA, CEHCOPHOW BOCIPUUMYHBOCTU WU (DU3UUCCKON
aKTUBHOCTH 4eJoBeKa. To ecTh Mocie MpPOBEACHHSI TeCTa, B 3aBHCUMOCTH OILIEHKH COOTBETCTBUS,
YBEIIMYHUTh 3HAUEHUE HAYMCICHUI BBIIIJIATON OJMH Pa3 B MECSL 10 PACUETY:

1 HSEN/h = 1,342259768848086 kBTt +8(061mas omenka tecra) = 9,342259768848086 kBT x 0,27€ =
2,522410137588983€/Dt x 28~31Dt = 75,6723041276695€/Mt no 25 ner. [Tociie UCIIONIHEHU TOIHBIX
25 net, mpousBectd |Q — TecT KOTOPBIN MO3BOJNIUT OLEHUTH pPeallbHble CIIOCOOHOCTH UM BO3MOXHOCTHU
genoBeka. To ecTh, K MpUMEpY, AOIMYCTHM, TO 4TO YenoBek npomenmmid 1Q — tect madpan 118 Gamnos,
u3 sToro cuenyer, uyro cymmy 1 HSEN/h = 9,342259768848086 kBT B K0TOpOii OBLIO MPUOABICHO
npeapinymiee 3Hauenue tecta 1 HSEN/h = 9,342259768848086 kBr + 118(1Q-6amn) =
127,3422597688481Dt/kBt x 0,27€ = 34,38241013758898Dt/€ x 28~31Dt =1031,472304127669Mt/€
Bcero nmme 3a cymniecTBOBaHHME YEIOBEKa, B HE3aBHCHMOCTH HAIMOHAIBHOCTH, TeorpaduuecKoro
MOJIOKEHHUS, KOOPJIUHAT, COCTOSIHUS 3JI0POBbsI HIIM T0JIa. BBIMIaunBaronuiicss 1 HAUUCISIONINICS KakK
nocobue 1031,472304127669MU/€ ouu pa3 B MeCsIIl 7SI CYIIECTBOBAHHMS, HAa POTSHKEHUH BCCH KU3HU.
Jl1is muTaHus, OaeX Ibl, Y4EObI, COIIMATBHBIX U MPOUYUX HYXKI, SABISIONUXCS UHAUBUAYATHHO JTUYHBIMU
MOTPEOHOCTAMU. 3AUUCISIONIUXCS W BBIAAIOIIMMHUCS TOCYJAPCTBCHHBIMH OpraHaMH, KaKk WU Ha
OMOMETpUYECKUH TachopT (CBUAETENLCTBO O POXKICHUHU, DIEKTPOHHBIM-IM(POBONW MEXaHHU3M
onpeerneHus IMYHOCTH ). Ha KoTopoM cosiep kuTcs Bcst He0OXo1uMast iHpopMaIus st OpraHoB BMECTe
¢ OaHKOBCKHMMH pEKBU3UTaMH, cuéTa Brajenbiia. KoTopblil HAXOIUTCSI B COOTBETCTBYIOIIEM YUPEKICHUU
OTIpeIeNIEHHOTO OPTaHa U BBIIAETCS C HAUUCICHUSMU CYMMBI, 332 KX IbIH IPOKUTHIN JICHb, CTAOMIBHBIMHU
HAYMCIICHUSIMH pacu€Ta CpPeICTB, B BUC KPUIT-BATIOTHI Bitcoin.

[ToyeMy IMEHHO KPHIITO BATIOTHI, TAK KaK OyMakHBIC JICHBI'H TEPSIOT IPHOPUTET B UCTIOJIB30BAHUH U HE
CMOTYT JaTh MaKpPOIKOHOMHUYECKUN Y4ET U CTaOUIBHOCTh. B MaHHOM cilyyae AJisg TakuX Ienei Oolee
BBICOKMI TPHOPHUTET M 3alTUTy MMEIOT TOJBKO M UCKIIOYHTEIBHO AnoHcKue SIEKTPOHHBIC KPHIITO
BAJIIOTHI Takue Kak Bitcoin, pasubie Ha 14.05.2016 - 1B = 4558~403€

Hanpumep, koHBepTHpPOBaB CyMMY 13 € - €BpO MOJIYUYEHHYIO paHee, mpeodpa3osars B Bitcoin momxy4unm,
1031,472304127669Mt/€ = 2,557609545315156Mt/B 3a WHAMBHIYalIbHO IOJYYCHHOE COCTOSIHHE
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kBT/Mt sHepruu, MareMaTH4eCKMM OJIMIIETBOPCHHEM, OJHOTO YeloBeKa. TakuM 00pa3oM IO3BOJIHT
PETYIHPOBATh PeallbHOE CYIIECTBYIOIIEE IIECHOOOpa30BaHUE U IIEHA-PACIIPE/ICTICHIE B JTIO00W U3 CTpaH
C/eNIaB €IMHON BaJIOTY JUIS BCEX CTPaH B MHUPOBOM MaciiTabe, 0qHOOOPa3HOMN 3JIEKTPOHHOMN BATIOTOM
JICHEXKHBIX CPENICTB. Perynupyromuiics 1eHTpa-0aHKaMu 1MoJ] YIPaBIeHUEM IPOTPaMM, HCKITFOUUTETHHO
U TOJabKO Kopmopauueii Microsoft (pommrens). Tak kak, HOCPEACTBOM, HaAEKHON W HICAIBHO
CIIPOEKTHPOBAaHHOM omeparoHHoi cucteMbl WINAOWS U mporpamMMm UMEIOUIMX MIMPOKUH CIIEKTP
byukuuii, koproparuu Microsoft, ¢ momompi0 KOTOPOH U OBLIO OCYIIECTBIECHO IOJIHOE M TOYHOE
OJIUTIETBOPEHUE HJICH JAHHOTO TIPOEKTA.
Jlist omHOOOpa3ust 1 (PyHKITMOHAIBHOTO UCIIOIB30BaHUS, B UICKITIOUEHHE TTOTPEITHOCTEH.
A KOHTPOJIb 32 COCTOSIHHEM U CTa0MJILHOCTBIO TOCYIapCTBAa MOXKET HECTH WJIM PErYJIMPOBATH JIFO0As U3
CTpaH C KOJUYECTBOM HACEJCHHS J0JIel (4YelloBEK), He MEHEe BOCBMH MWJUIMOHOB Pa3eliEHHBIX Ha
obmyro miomans - S/V = 8 000 000, mis obecrneyeHns peann3aldd Ha 3aHMMAaeMOW ILIOMIaad C
COXPAaHEHHUEM JKOJIOTUYECKOW Cpebl U MUHHMAIBHBIM Ui cpelbl yimepooM. C KOIUYECTBOM MEHEe
BOCBMH MIJIIMOHOB, TPEIOCTABJISAETCS BBHIOOP MPUCOCAMHEHHUS K COCEAHUM CTpaHaM IPUHSIBIIUX
PE30IIIONHMIO TI0 B3aMMHOMY COTJIACOBAHMIO CTpaH, MPEABAPUTENHHO OIICHUB MHEHHE OOJBIIMHCTBA
HaIlpaBJICHUs OCTABIIETOCS KOJWYECTBA YEIOBEK 10 MIPUCOCTMHECHUIO K TOM WM MHOU cTpaHe. M3 aToro
MOJIYYUTCS TO YTO, YEM BBIIIEC KAYECTBO OOCITYKHBAHHS B CTpaHE, U SKOJIOTHYHEE MTPOU3BOJICTBA, I/IC B
MIOJIHOM Mepe cOOII0ICHBI TpaBa yesioBeKa, 0€3 MOTEepHU HHANBUYaTbHOCTH WM TMYHBIX KauecTB. Bricok
WHTEJUICKT WU TJI€ COOTBETCTBHE NMPOAYKTUBHOCTH COOTBETCTBYET COBPEMEHHBIM, ICTCTHUYCCKHM M
KaueCTBEHHBIM MOTPEOHOCTSM MUPOBOTO YPOBHS, OJIArOCOCTOSTHUE TOCYIaPCTBA COOTBETCTBEHHO OyIeT
BBIINIE, 32 CYET CTUMYJIa B Pa3BUTHH COOCTBEHHOTO HAIPABJIICHUS W PCAIM3AMH 3aJI0)KEHHOTO
MOTEHIIMada, KOTOPBIA MOXHO OMNpPENeInTh TOJBKO YpPOBHEM 0O0pa30BaHUS, HMHTEICKTYalIbHbIX,
aJICKBaTHBIX, PEATBHBIX U PAIIMOHAIBHBIX CITIOCOOHOCTEH.
Tax e, 3HaYeHHEe MOIIHOCTH, CUJI YeaoBedeckoil cnocoonoctu 1 HSEN/h nnun
Asin(p+czafm0
d=1+v®
BCEr0 HMEIOIIErocs B IMPOCTPAHCTBE, HAIOJHSIOIIETO CO3HAHUE >KM3HBIO U CyllecTBOBaHHeM. UTo
CJIeyeT YYUTHIBATh, KAK OTHOCHUTEIHHO IMEPEMEHHOE YUCIIO 3aBUCHUMOCTH, B TIOCTOSHHOM JIBH)KCHUU,
100 3aKOHA ITOCTOSTHCTBA COCTABOB, U3 IIPUMEPA TOTO YTO:
- JleiicTBUS MpUHUMAEMbIE JIJIsl PEIICHHS CIIOCOOHBI PEATU30BAThHCS JIaXKEe B COCTOSIHUH TTOKOSI WM 0e3
MpUMEHEHHUsI (PU3UICCKOI CHITBI IEHCTBUMA, C COXPAHEHHEM CHJIbI YEJIOBEUECKOM CITOCOOHOCTH OCTAIOTCS,
TEMH JK€ YTO M B TPOIECCE IKCIUTyaTAIlMK TOJHOW aKTUBHOCTH BEAYIICH K YCTAJIOCTH Ha 3aTpaThl B
npuMeHeHne Gpuzndeckoil cuiibl. Tak Kak, ¢ TOYKU 3PEHUS XUMUHU, KaXKI0€ ONpeAenéHHOe XUMUYECKOe
COEIMHEHHE, HE3aBHUCHMO OT CIIO0C00a eTo MOTYIeHHUs, COCTOHT U3 OJIHUX U TeX K€ MIeMeHTOB. [Ipu ToMm,
YTO OTHOIIIEHHE UX MacC MOCTOSIHHBI, & OTHOCUTENILHOCTh KOJIMYECTBA UX aTOMOB BBIPAXKAETCSI I[EIBIMU
guciamMu. CTporo MPUMEHHMBIH K Ta3000pa3HBIM, W JKUIAKAM COCJIMHEHHUSM, TaK KaK COCTaB
KPUCTAITTMYECKUX COCIMHEHUN MOXKET OBITh U TIOCTOSHHBIM U TEPEMEHHBIM. A TakK K€ SBISATHCS
CTCXHOMETPUICCKUM COCTUHEHUEM WHIUBHIYAJIbHO XHMHUYECKHUX BEIIECTB IEPEMEHHOIO COCTaBa,
OTBEUAIONIET0 CTEXHMOMETPUUYECKUM COOTHOIICHMSIM, MEXJIYy MaccaMu BEIIECTB, BCTYMAIOIIMX B
XUMHYECKYIO PEAKIIHIO.
Toro 4To OTHOCUTENHHO YENIOBEKY U €T0 CIIOCOOHOCTEH TO, CBOMCTBA TAHHOTO 3HAYCHHUS, TPECTABISIIOT
co0010: - HCKYCCTBO, MacTepCTBO, YMEHHE, COBOKYMHOCTh METOJOB 0OpabOTKH, HW3TOTOBJICHHS,
W3MEHEHHUS COCTOSIHUS, CBOMCTB, ()OPMBI CHIPHS, MaTepHalia WM ToiydadpukaTa, OCyIIECTBISICMBIX
MIPOLIECCOB MPOU3BOJICTBA MPOAYKIMU OCYIIECTBISEMBIX 32 CYET CEMaHTHYECKUX, TOJMMOJANBHBIX U
KHHECTETUICCKUX JICWCTBUH, aHaIi3a. B OTHOIICHHH N3ydeHUS — BBISIBIICHUE PU3NICCKUX, XUMUICCKUX,
MEXaHHYECKUX U Jp. 3aKoHOMepHOcTel. C 1enbIo onpeieleHns U UCTIOIb30BaHuUs Ha MPAKTUKE Hanbolee
3¢ (HEeKTHBHBIX U 3KOHOMUYECKHX, MaTePHATBHBIX MTPOU3BOJICTBEHHBIX IMpoiieccoB. KoTopeie criocoOHBI
peoOpa3oBaThCs MOCPEACTBOM IMPOU3BOACTBEHHOW (yHKIMU. KoTopas sBisieTcs C TOYKH 3pEHUS
YKOHOMHKA — MAaTEMAaTHICCKUM YPAaBHCHHEM, CBSA3YIONIUM, IEPEMEHHON BEIIMYUHON 3aTPATHI (PECYPCOB)
C BEJIMYMHAMH MPOTYKIUH (BBITYCKA).

Ic.u.c. =1,342259768848086 (kB1/Dt), niu IBHXUMYIO HHTEIUICKTYalIbHYO SHepruto E =

a; ,- .
Camas obmas popma: P = i l_[bl- '(i=1,2,3,...n), rae P — npousBoacreennas Gpynkuus (06bEM,
npoAyKIus), K — KodOOHUIMEHT YKa3bIBAIOIIMH pa3sMepHOCTb, D - QakTop, BAMSIOMMI Ha O6MIMit
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pe3yabTar (BBIMYCK, AEATCILHOCTD), & — KOO(PQHUIIMEHT 3TaCTHYHOCTH MPOU3BOACTBA OTHOCUTEIILHBIN | —
fotHoro (ifora) ¢akropa. JlanHas (yHKIHMS TPUMEHSETCS KaK B MaKpOSKOHOMUYECKHX, TaK U B
MHUKPOIKOHOMHUECKUX pacuyérax. Kak B IpOM3BOJICTBEHHBIX, TaK U B JIMYHBIX MOTPEOHOCTSIX.

Yro TakuM 00pa3oM NOATBEPHKIAIOT BO BTOPOH pa3 MPaKTUUECKH, U SIBIISIOTCSA CXOKUMHU TEOPETUUECKH,
C OTHOCHUTENIBHOCTBIO Teopuu Arvbepma OliHwimerina PacCMaTPUBAIOIIEIO MPOCTPAHCTBEHHBIMH —
BPEMEHHBIMU CBOMCTBAMH (PU3UYECKHX MPOLIECCOB, OOIMMHU ISt BceX (PU3MUYECKHX 3aKOHOMEPHOCTEH.
bosiee nonuble 1aHHbIE MH()OPMALIUU peaIbHBIX CUIIbl YEJIOBEYECKOM CIIOCOOHOCTH, MOXKHO OIIPEEIIUTh
[0 WHJIUBUAYAJLHOMY TECTY HCXOJAS M3 MPHUBEAEHHBIX paHee W Jajiee MOACHAEMBIX pPacdyEToB, K

obOpazoBannio A@IF EXV10"®° ¢ MIPUMEHEHUEM TECTOB, AHAJIM30B, (UKCAIMH M XapaKTEPUCTHK,
OTIPEETSIONIMX KaYeCTBO CHIJI UEJIOBEUECKOM CTOCOOHOCTH, U €r0 BO3MOXKHOCTh, K COBEPLICHCTBOBAHUIO
B OKPY’KAIOIIEM MUPE, XapaKTEPU3ys €ro MpoCTPaHCTBEHHO-BPEMEHHYIO 3aBUCUMOCTb U 3HAUMMOCTb.
JlanHble neiicTBHE MOTYT MOKa3aThCSl HEBO3MOKHBIM U HE BEPOSTHOCTHBIM, HO TIPU YCIOBUU BBICOKOTO
BaKyyMa JaHHYIO0 MPOU3BOJMUTEIBHOCTh MOXXHO MOATBEPIUTh pPEAJbHO Ha MPAKTHYECKOM OIBITE
yBEJIMYWBas JIOObIE NEHCTBUS M pEaKUUU MX CXOAMUMOCTH M COIOCTAaBUMOCTH K JIIOOOMY MTOTY B
pesynbrate. [locpeacTBoM neicTBUi yrpaBieHus, CBOOOI0N BOIH 3JIEKTPOMArHUTHBIX UMITYJIHCOB WIIH
sHepro-ooOMeHa. B neMcTBUAX, TaHHBIX HA CKOPOCTAX B ckopoctu C = 300 000 xwm/c, ciemyeT Takxke
Y4ECTh U TO, YTO YBEIMYECHHH CKOPOCTHU CJIEAYET 32 YBEIMYEHHE MOIIHOCTH BOJIH 3JECKTPOMArHUTHBIX
UMITyJIBCOB TpeoO0pa3oBaHHBIX B 00BEM uH(pOpManuu ¢ obpazoBaHueM (a3oBol yCTOMUMBOCTH B
aKTUBHOCTH MBIIIICHUS. Tak Kak, ¢ oOpa3oBanueM (a3oBas yCTOMYMBOCTh OMO(PU3NYECKON IHEPTUU B
cpeaHeM A OOJNbIIeH TPYIIbI YCKOPSIEMBIX YaCTHUIl BBICIICH SHEPryH, U3-3a 3aBUCUMOCTU JIaBJICHUS
MacCc Ha TEJIO, BBIPAKAETCA KOJIMYECTBOM K BO3JECHCTBHUIO HHEPTrUN CBSI3aHHBIX C KOPHYCKYJSIPHO-
BOJIHOBBIM JIyaJIu3MOM, HJIM B PABHOIIPABUH JIBYX Hadall — yXa U MaTepHH, B COOTHOIIIEHUHU BOJIH

Jlyu oe bpoiina ¢ sueprueit E v uMIyabcoM P B COOTBETCTBUU BOJH C JUTMHHON A = h/p u yacToTOM

v =E/h, rne h — mianka mOCTOSHHOM SBJIAMOIIEHCS KBaHT aeiicTBueM h = 6,626-1073* JIx - c,
OCHOBaHHBIX ITOCTOSIHHOW KBAaHTOBOM MexaHukoil. HaszBanHoW B uectb Maxc [lnank ¢ 4YacTbiM
MIPUMEHEHHUEM BEJIMYWHBI, B pacuéte i = h/2m = 1,0546 - 1073* ]I - ¢, naHHBIE CBEAEHbS TaK XKe
MO>KHO MOJTBEPAUTH PacCesTHUEM OTOKOM MUKPOUYACTHIL JIEKTPOHOB, HEUTPOHOB, aTOMOB, MOJIEKYJ U
tak ganee. C oOpa3oBaHMEM 4YEpEOYIOIIUXCS B MAKCUMyMax W MHHUMyMaX B HWHTCHCHBHOCTH
pacceuBaHus nyyka nudpakuuei yactui. B pe3ynpTaTe yero oOpasyercs HEOOXOAUMOE CTpPOCHHE U
COIIOCTABJICHHE Yero MO0, TaK KaK CTPOCHUE PACCEMBAOIIETOCs OOBEKTa - 3aBHCHUT OT TUDPAKIUU
KapTUHBl BOCIHPHATHS, TMOJBEPKEHHOW amepTyphl NPUHUMAIONIEH BOCHIPUATHE TEN, TEI0-TEeIOM-
BEIIIECTBA, BEAYIIMX K MBIIUICHHIO MoO3ra B Tepenadyy (GYyHKIHH JEHCTBUM C OTPAKEHHEM B
BOCIIPOU3BE/ICHUE PEATBHOCTH OTPAKEHUSI K COOTHOIIEHUIO 1:1, 1100 CX0KUM COOTHOIIIEHHEM TTOHATHS,
OTOOpaXKEHHSI PEATUCTUYHOCTH (HaTypanbHO). KoTopas Takum o00pa3oMm oOnagaeT ¥ 3aBUCUT OT
MPOCTEHIINX COeAMHEHNI KOMOMHATOPHUKH B KubepHeTHke. [IyTém nepectaHoBKU

Pn=1-2-3-..n=n!u3 N BelecTB CyIECTBYIOMIEH NHPOPMAIIH, MEHSSI UX BCEBO3MOXHBIMU
n!

criocobamu. Kak u pa3MCIICHUCM ITYTHU Agl = , TI€ M KPHUIITO BEIIECCTBO I/IH(I)OpMaI_II/II/I JaHHBbIX,

(n-m)!
U3 YHClia TaHHBIX N pa3Iuyaromuxcsl TU00 MOPSAKOM KPUMNTO BEIIeCTB WH(GOPMAIMU NaHHBIX, THOO
AR n!
Pn m!(n—-m)!
C COJIep’KaHUEeM IO M KPUMNTO BElECTB MHMOPMALUK JaHHBIX W3 N, Pa3IUYyaloTCs APYT OT Apyra, 1o
KpaiiHe Mepe, OJIHUM W3 KPUNTO BEIISCTB JAHHBIX MHpopmaruu. TakuM o0pa3oM, 4TO pazbICHSIET
KOMOWHATOPHBIM BapHaHT CTPOEHUS CTPYKTYP IIEJIOCTHOCTH, OOBEKTOB, TMOCIE CaMOW pealu3aluud B
3aBUCHMOCTSIX M TpejeNia TMOCIeI0BATEIbHOCTH BBIPAKAIOIINUXCS B JCHCTBUTENBHBIX YHCIAX, JHOO
00BEMaX.

[IpuMepoM Yero MoKeT CIYXHUTh MOSICHEHUS KOTJa, dl, a2, ..., dn, ..., TJIe YUCIO a obJamaromiee

CaMUM KPHIITO BEIECTBOM JaHHBIX HH(opMaiueii. B coueranuu coeunenus Ch' =

TEMU CBOﬁCTBaMH, 4YTO U BCC YWICHBI AN B IIOCICAOBATCIBHOCTU C JOCTATOYHO OOJIBIIINM HOMEpOM N

PO3HSTCS OT @ KaK YrOJHO MaJIO, B BUJIE€ 3AIIHCH liman=a, HaIPUMED MPUIEN ITOCIEN0BATEIILHOCTH
n —oo

12 n 11 n —1
2,3,...,n+1,...,eCTb 'nl—mn+1_
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Tak e CTOUT y4ecTh, YTO BCsKas MOCIEI0BATEILHOCTh UMeeT npuaen st Gynkiuit f(X) rae npuaenom
IIPU X CTPEMSIICHCS K X0 Ha3bIBaeTCs Takoe uuciio A, uto f (X) kak yrogHo mMajnao pasHUTCsS OT A Tpu X

JOCTATOYHO OJIM3KOM K X0 B 3amuch lim f(x) = A naHHas Teopus MOCICIOBATSIBHOCTH, JICKUT B
x—x0
MaTeMaTHdeckoMm aHanmu3e. C Ipyroil CTOpOHBI, KOTJa MPOHW3BEACHUE CTAHOBUTCS OCCKOHEYHBIM TO

OCCKOHEUYHBIC YHUCJIa COMHOXHTENeH U1, U2, ..., Un ..., ..., TO €CTh IOCPEICTBOM BBIPAKCHUS
U Uy ... Uy ... = [[joq UK WIH BBIP@KCHHEM HEPa3pHIBHON CBS3M MEKIY COOOW MPOTHBOIOJIOKHBIX
CTOpPOH OOBEKTUBHOTO MHPA, B TOM YTO:
Koneunoe — ectb popma, CKIaABIBAIONIASCS B CBOIO O4Yepe/b U3 OECUUCICHHOTO KOJMYECTBA MHOXKECTB
KOHEUHBIX OOBEKTOB W SIBJIICHHU 4Yepe3 MO3HAaHWE, KO BCEMY OOJBIIEMY PACKPBITHIO OSCKOHEYHOTO B
MHUpE.
Takum 00pa3oM CTAaHOBHUTCS TIOHSATHBIM M OYEBHIHBIM TO 4tOo: - OOpa3oBaHue HE 3aBUCHT OT
HaIpPaBIICHUs IBIKEHUS, TAK KaK JIF0OOE IBMKCHUS 3aBUCUT OT MOCIEAOBATEIHLHOCTH M 00pa3oBaHUs B
JIBYDKEHUH HAIPABJICHUS, CJIaraeéMOi CyMMBI HITH 00bEMa. B morepsx, 1100 yBeTHUSHUSIX, 3aBUCSAIINX OT
CTPYKTYp Macchl OajlaHca OCHOBAaHHOTO oOpa3oBaHus. [Ipu ycioBuM paBHBIX + 2 IBYX eAWHUI U OoJee,
IIPU TOM YTO OTHOIICHHE OyIEeT BCeria OoTpuiaTeabHbIM. Tak Kak oO0pa3yercsl 3aKOH apu(METHIECKON
MPOTPECCUU, T/I€ TOCIEAOBATEIBHOCTh YHUCEN, M3 KOTOPBIX KAXKIO€ CIEAYIOIIee IOJIydaeTcs u3
OpeAbIIyIero MpuOaBICHHEM IOCTOSHHOrO 4Yucina O , W3 3TOr0 M Ha3bIBaCTCS Pa3HOCTHIO
apumeTHueckoi nporpeccuu. Ha mpumep xorna 2, 5, 8, 11..., To d = 3, Takum 00pazom, criocoOCTByeT
OTCYTCTBHE COTIOCTABUMOCTH M pa3pylleHre OaaHca JIto0oW CTPYKTYpPbI, IOTOMY Kak apu(mMeTnieckas
MIPOTPECCHUs CITYKHUT OOJIBIIE JIJISi CKAaYKa, B MPOIECCE 3aBUCUMOCTH OOJIBIIIOrO MPOMEKYTKA BPEMEHU,
OTIEPEKCHUS WM 00X0/1a, UeM YBEIIMUYCHUIO WIIH HApaIMBaHUIO 00bEMA.
B manHoM ciyuae mporpeccus MoJI0XKHTEIbHA, JIUIIb TOJIBKO TOT/A, KOTAa YuciIo mporpeccuu d paBHO
emuauie d = 1. Tak Kak, B JaHHOM cilydae, IPUMEpP MOSICHACT TO, YTO MPOrPECcCUs U €€ 3aBUCHMOCTh
3aBHCHT TOJBKO OT MHHHMAJILHOTO BPEMCHH HEPAIMOHAIBHBIX 3aTpaT, B MPUOABICHUU CIUHHIIBI K
o0mieit macce 00bEMa 00pa3yroliero oomuii pocT 00bEMa TH0O00H CTPYKTYPHI B I[EJIOM OT 3aBUCHMOCTH
mpuesa J1o o.
To ects, d = 1 + V™ nanHoe BhIpakeHHe OyAeT BCerja CIpaBeUIMBBIM TOJLKO TOTJAa U B TOM Cllydae,
korma emmHMna N = 1 Oymer HEHCTBOBaTh IO 3aKOHY IIOCJICIOBATEIBHOCTH B COBMECTHMOCTH
BO3MOXKHOCTH. CIIOCOOHOCTH JaTh CTaOWIIBHOE YKCIO K OOpa30BaHUIO CICIAYIOUICH CIMHHUIIBI, KOTIa
MO3BOJISIET BO3MOXKHOCTh. 10 €CTh, IUTFOC MHHYC OJHA CIUHHIIA K OJHOMY IPOU3BEICHUIO TaKOH Ke
€IMHUILIBI UJIH, TO, YTO OHA CMOXET MPOU3BECTH WM JIMKBUAUPOBATH B OOIIEH CyMMe B MPOU3BEIACHUU
BCEX €JIMHUI], KOTOPBIE CIIOCOOHBIX BCET1a KOMIIEHCHUPOBAThH 0AJIaHC CHUCTEMBI B YPOBHE COOTHOIIICHHSI
+1:1

C npyroit CTOpOHBI Pa3I0KEHUE CHITBI, BEAYIICH K pacIpe/IeIICHHIO CHIT HA MHOXKECTBO, 0€3 OTKJIIOHEHUS
oT OanaHca, TuOO 3aMEHBl OJHOW, MPHUIOKEHHOW K TeNmy, CHUCTEMOW CHII, MPOU3BOJAIICH Takoe ke
MEXaHWYECKOEe BO3JICUCTBHE, KOTOPOE JACHCTBYET Tak ke, KaKk W ofHa cuia. ToJbKO ¢ mpuOaBicHUE B
MacIiTad, JaBleHUsl CUJIbl OOIIEl Macchl, CO3/1aB CTaOMILHOE KaueCTBEHHOE 00pa30BaHUE CTPYKTYpPHI
MIPH YCIIOBUSAX:
«Ecmu 00beKT 00s1a1aeT, JIMO0 HAMBHBIM PEATM3MOM HIIM CTHXUHHBIM MaTEPUATH3MOM, HE BBIXOISIINX
3a Mmpeaesl MeTahu3MIeCKUX BO3MOKHOCTEH, U B COCTOSIHUN TTPE00Pa30BaTh BhIACICHUE HHEPITMOHHON
CHJIBI DHEPTrUU W3 CYIIECTBYIONIErO KPWUIITO BELIECTBA MaHHBIX HH(MoOpManuu, (a3oBbIi MOMEHT
peaTbHOCTH, 00pa3ysl HATYPATbHOE OTPAKCHHE.
OO6pasys mo mojoOuio Buaa, (GoOpMBI, Mpoliecca, crmocoba, MpoAykTa, oObeKTa, mpeaMeTa, Tefa, B
COCJIMHCHUSIX B HECKOJBKHUX OTJCIBHBIX JJIEMEHTOB, B KOHEYHOE JMOO IOCTOSHHOE OCCKOHEYHOE
JBUKEHHUE KaKOW-THOO0 peann3aliui.
[TyTh Takoro HampaBleHUS WM JAHHOTO Pa3bsICHCHHS OOBACHSAETCS NMyTéM (PH3UUECCKHX CBOKWCTB,
dmv _F

dt
To ecTb, BBIYHCIUB MOCTOSIHHOE JIBIXKEHHE U WHEPIHIO CHUJI DHEPIHH, OMOPU3NYECKON BO3MOKHOCTH

AIEKTPOPHU3NOIOTUH TeJa, KOTOPYIO MOXKET BbIpaOaThIBaTh OJHA €IMHHMIIA C PUIIOKCHUEM B JaBICHUE

o o dFn . o
K BO3JICHCTBUIO CHJI pacCUYMTaHHOUW mo (opmyie P = s Ot npousBeneHUs: U3 pacu€ra yIBOCHHOU

OTIPEIETISASACH CIEAYIOIINUM JIEMEHTApHBIM 00pa3oM, YUCTO (HU3HUUECKUMHU (HOPMYyIIaMHU: -
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CTCIICHH CBOOOJIBI, TyTEM YCKOPEHUS TOKOSIIUXCS MacC JTaHHBIX BellecTBa mokos. [IpeoOpasys k
00pa30BaHMIO C pacIpeie]ICHHEeM B mpeel o0mero oobEmMa oTpaskeHne KPUITO BEUIECTB M CHITBI CaMOit
Asing+c*wm0 1018
——— = A@IFEXV ,
d=1+v"

B ciydae, xorma TpeOyeTcss HENMPEPBIBHBIM MPOIECC ABMKCHHS, M3 3TOr0 ClIeayeT TO 4To. McxomHoe
MOJIYYEHHOE CIIEAYET 3alyCTUTh B 00OPOT OOIIEro NBIKEHUS, M3 pacuyéra co3fmaBasi HE MPEPBIBHBIN
IPOILIECC MPOU3BeIeHUs TpeOyemMoro. UTo TakuM 00pa3oM pa3bsCHSET BRIpAKEHUE pacuéTa U MOKa3bIBacT
BUJ OTPAXEHHS M Ka4eCTBO BBIICISICMON paOOThl MBICIUTEIBHBIX MPOIECCOB B  (PU3HUECKON
BO3MOYKHOCTH MaTeMaTHYEeCKON BEIMYMHON B OMO(PHU3NICCKUX CBOMCTBAX SHEPTUH JIBHIKCHUS ICHCTBUH,
YUCTO OMOMEXAHUYECKUM CIIOCOOOM:

dFn  Asing+c’@m0 = dmv

10718, p = 2 =F - 108

ds d=1+v* dt

To ecTh, OJIM3KOE 1O 3HAYCHUIO OTHOIICHUE K MPOU3BEACHHUIO Pa0OT HaJl 00BEKTOM B MJICATTBHOCTD WJIH

SHEPTHUH BEAYIICH K 00pa30BaHUAM OO BBIACICHUIO

Ne(EKTUBHOCTh OTPAXKEHUS MPOCKIIUU BOOOPaXKEHHSI B MPOU3BEAEHHOE Ka4eCTBO (HATYPaJIbHO).
[TocpencTBoM 4ero M 0OBACHSIIOT OUEBUIHOCTh 0Opa30BaHUs M X012 IBM)KEHUS paObOTHI, TO €CTh:
A=F-s-cosa
o 1800
PaboTa cucTeMbl MOJOXHTEIbHA, €CIH OHA OTHAéT JaHHble BemecTBa sHeprun A@IFEXVC ™™ nu
10—1800 o
orpunatenbia  A@IFEXV €clii HMX TMOojJyd4aer, o0pa3ys NHpU ITOM IOCTOSHHOE JEHCTBHE
Asin(p+czafm0

JBUKEHUS, ITyTEM MUHUMAJIBHOM 3aTPaThl HA PEreHEepalIio AKKYMYJIMPYIOIINX CBOMCTB I—14V
= (ee]

dFn | Asing+c’@m0 | dmvu _ F. 06
s PR Fraimi pasys 3aMKHYTOE
IBIDKEHHUE, 10 COOCTBEHHBIM 3aKOHAM pa3BHBas POCT COOCTBEHHOTO MPOCTPAHCTBA C WHEPIUOHHOU
cuioil  coOctBeHHO# sHepruu PIFE co3maBas TpaBHTAllMOHHO-3JIEKTPO(PH3HOIOTHYECKOE TOJIe
OMO(PU3NIECKON HSHEPruy AIIEKTPOMATHUTHBIX BOJH TOAOOHBIX aype WM OHOIOJIO SBIISIOIIIMCS
CBOCOOpa3HBIM KPAaTKOBPEMEHHBIM 3PHTEIBHBIM, CIyXOBBIM, SMOIMOHAJIBHBIM OLIYIICHHEM WIH
nepeXnuBaHueM. B  oTpakeHHMHM CHOCOOHOCTeH K OCYHIECTBICHHIO 4Yero Ju0O0, TpH ITOMOIIU
WHIUBUIyIbHBIX Ka4eCTB, CIIOCOOCTBYIOIIMX COOCTBEHHOMY pOCTY, OTOOpaxk€HHbIX Ha ¢ur.10.
[TosicHsist TO, 4TO Mepa MEXaHUYECKOTO JCHCTBHUS HA TAKOE€ MaTEpHUaIbHOE TENO, CO CTOPOHBI IPYTUX
MaTepUaIbHBIX TEJl BBI3BIBACT HM3MEHEHHE CKOPOCTEH TOYEK Tella Wili ero fedopmarmio. M Mmoxer umetsb
00J1aCTh, KaK B HEMTOCPEICTBEHHOM KOHTAKTE, TaK M MOJ{ JaBJICHHEM TUCTAHIIMOHHOTO KOHTAKTa APYT K
ApYyTy Tel, 4Yepe3 CPEeACTBO CO3AaBAEMBIX MEXIYy TesJaMu mojed u obMeHa uHpopmauuu. Ilyrém
TeJenaTHH, ICHCTBHIA, KOJa, CUTHAJIA WJIM TOCPEICTBOM 3BYKa MEpeaayr, PaBHBIX TOJbHBIM €IHHHALIAM
aTToO MeTpa B IUIOTH 1O OHoNorHdeckoro Hocutens B oobéMe 107 18a/m m6o Zac = 107 18¢ B Bume
NPSIMOTO KOHTakTa co ckopocThio paBHoro ot 0,5 mo 120 m/c. JIubo mocpeacTBoM TesenopTaluu
MOMOIIIFI0 TEXHHUUYECKUX CPEJICTB B 3aBHCHMOCTH ITAPANCHUXOJIOTUYESCKUX SIBICHHH HECKOJIBKUX TEN U
OoJiee B Ipolecce peaqbHOr0 BPEMEHH € 3a/IeP’KKOM B 3aBUCUMOCTH CKOPOCTH COEAMHEHUSI CBSI3U PABHBIX
oT 1 o/tHO¥ CeKyH/IBI, 10 3aBHCUMOCTH 00bEMA B MpoIiecce TpeOyeMoro BpeMeHH .
[ocpencTBoM AU(pPAKIMOHHOM TAMATH Yepe3 WK Ha HocuTelb 10 1018 B Brpaskenun kpaTHBIX equHMIL
AJIEKTPOHOB, HEUTPOHOB, ATOMOB, MOJIEKYJ M Tak fgaynee. C paclpocTpaHeHHWEM Ha JFOOBIX JAUCTAHIUAX
HauuWHasi ¢ MUHUMaNbHOM oT cTa - 100 10 HECKONBKUX THICSY KHJIOMETPOB, NMPH YCIOBHSIX ABYX
MCTOYHUKOB SIBJISTFOIIUXCS MCXOISAIIMM U BXOISIIMM CPEICTBOM IE€PEIaun Yepe3 pacCTOSHHS.

B oTHocHTENBHOCTH MOATBEPXKICHHUS U OIPOBEPKEHHsS B JOCTOBEPHOCTH H3JIOKEHUS TaKOIro
SIBJICHHSI KaK MaparcUXoJIOTHs, MOXKHO MOSICHUTH CIIEIYIOIINM JIOTHIECKAM OOBSICHEHUEM TOTO YTO:
- TpakTys SHIMKIONEANIECKUM H3JI0KEHUEM O TMOSICHEHUH - TaparcuxoJIoruu, KOTOpas sIBISETCS LENbI0
U3y4eHUsT OpPM BOCIPUSATHS MPOUCXOASAIIEro 0e3 ydacTusi OpraHoB UyBCTB. 1O JaHHOE H3JIOKEHUE
CTaHOBHUTCS OIPOMHOM MOTPEIIHOCThIO MpOTHBOpeyaliei nHpopmaruu. Tak Kak, eciau ucciae10BaHHEM
CTaHOBHTCS M3y4YCHUE, KaKMX-IIMOO GOpPM M SBICHUN MaparcUXOJIOTHIECKOTO YPOBHS, TO OHH MOTYT
OBbITh BOCHIPHUHSATHI TOJIBKO HAa YYBCTBEHHBIX CTYNEHSX MO3HAHHUS B 3aBHCUMOCTH HEPBHOW CHCTEMBI,
CO3JIAIOMIEH TICHXHUKY M CaMO U3ydeHHe, KaK TICHXOJIOTHH, TaK U TTapariCUX0JIOTHH TIOCPEICTBOM OPTraHOB
BOCIIPUATHS M YyBCTB. Tak Kak, paccMarpuBas MHAa4Ye C TOYKH 3pPEHUS TEXHUKU MAIIMHOCTPOEHHUS,

BBIXOJl JHEPIUM, NYTEM BbIpakenus P =
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CTaHOBHTCS MOHATHBIM TO, YTO IMPEAMET U3y4aeT MPOTHUBOIMOI0KHBIM 00BEKT, U3 3TOTO CIEAYET TO, YTO
JAHHOE M3Y4YEHHE CTAHOBUTCS MCKYCCTBEHHBIM MHTEJUIEKTOM. C Apyroil CTOpOHBI, €CIM CMOTPETHh Ha
NaparCUXO0JIOTHIO 31PaBO, TO CTAHOBUTCS OYEBUAHBIM (DAKT TOrO 4TO MaparcCUXOJIOTUs €CTh U3yueHHE
MEXKy HECKOJIBKUMH JKUBBIMU OJYIIEBIEHHBIMU TelaMU. BOCIIPMHUMAEMBbIX U IIPOBOLUPYEMBIX OJTHUM
U3YYAIOIIKM TEJIOM, B IBHOM KOHTAKTE WM IIOCPEACTBOM TEXHUYECKUX YCTPOMCTB NAIOIIUX OTPAKEHUE
Ha MPEIMET JOCTOBEPHOCTH (POPM HIIU SBIICHUS B YIIPABJICHUH, YeM WIIH KeM JTn0o0. [ 1e mpenmyiiecTtBomMm
B YMEJOM OOpAIleHUH CTAaHOBHUTCA MH(POpPMALUs OKPYKAIOIIMX TeJ, MPEeJOCTaBIECHHAs KaKk IpeaMeT
OIMCaHMS OJTYYEHHON OT BHYTPEHHHX, U BHEITHUX YOEKICHHUH JAfOIMX CONOCTaBUMOCTH LIEIOCTHOCTH
MOHATUS YOEXKAEHUS PAKTUUYECKUM 00pa3oM.

B noareep:xieHue M00bIX TaHHBIX U3 BbIIIE IPUBEAEHHBIX U Jajiee NOSACHIEMbIX B JaHHOM IPOEKTE,
MO>KHO MOJATBEPAUTDH, U3MEPUTH, YBEIINYUTh, YMEHBUINTD, IIPEJOCTABUTh UM OTHSTH JIFOOOE BEIIECTBO,
CPEACTBO U Liejdb. BIUIOTh 1O MBIIIICHUST MBICIEH B OTCYTCTBUU M IPEAOCTABICHUM 00bEMA KPUIITO
BEIIECTB JaHHBIX HMH(OpPMAIMH, ONPOBEPTHYTH JIIOOBIE JAPYrHe MOSCHEHHS M BOCIOJIB30BAaThCS B
IIPUMEHEHHE MX PEealbHOCThIO B MOBCEAHEBHOM *kM3HM. Tak Kak J11000€ BEIIECTBO U €ro CTPYKTYpa,
¢dbopma 1 BU 3TO MEPUOJI pecypca BpeMEHH, KOTOPBIH OT HyId, Yepe3 1000e 00bEKTUBHOE CTPEMHUTCS K
Hyqr0 N = 0 — 0, ocTtaBasch NPU 3TOM HYJIEM OCTaBIIsAsd, YTO WM Ha 4éM JuOo, mocie ceds B BUIE
cTpoeHust GopM, CTPYKTYp, OTIIEUATKA U CJIea B UCTOPHH JTHOO0 MAMSTH [yl U3YYSHHSI JPYTUMH.

B npumepax cuiibl BOCIPUATHUSA U TATOTCHUSA, SJIEKTPOMAarHUTHBIX I10JIE€H U BOJIH, TO, YTO MOXKHO IIOSICHUTD
SIBJICHUEM BEKTOPHOM BEJIIMYMHOM B KAXKJIOM MOMEHTE BPEMEHHU OXapaKTEPHU30BABIIUCH YHCIOBBIM
3HAYEHUEM, Ha HANpaBJIECHUU B IMPOCTPAHCTBE M TOYKU NpuioxkeHus. OIHUM M3 NPOCTEHIINX
NPOSBIIEHUH W HW3MEPEHUM MOATBEP)KIEHUS Ccloco0a yNpaBICHHsS, MOXHO TOACHUTh IYTEM
JIEKTPOCTATUYECKONH HHAYKIMHM M 3JIEKTPOPU3UOIOrHMM Ouorosied, co3laBasi MEXIy HECKOJIbKUMHU
IIPOBOJIHUKAMU JUCTAHIIMOHHOIO JABJICHUE, HAPABIICHHBIE JICKTPOMAarHUTHBIE 1TOJIs, IPEBPAICHHBIC B
npkeHue. C U3MEepeHNeM pacCTOSIHUSA FapMOHUYECKOIo KOJIeOaHus Tena, a TaK jKe€ €ro IVIOTHOCTH K
BOCIIPUATHIO JIABJICHHUS M B CAMOM HEIIOCPEACTBEHHOM JABJIICHUM Ha APYIHE TeJa B ONPEICICHUHU €ro
MUHMMaJIbHON JHUCTaHLUMHU OT Teja, B BO3JCHCTBUM Ha Jpyroe Teno. UTo Takum oOpa3oM CTaHET
pa3bsICHEHUEM TOTO, KaK TEPMOIMHAMHKA 00pa3yeT AIEeKTPOMArHUTHBIE MTOJISl M )KU3HD B IIPEICTABICHUH
O00BEKTUBHOCTH OTPa)KEHUs JUIsl TOHSTUS YEJIOBEKA U €r0 BO3MOXKHOCTH YIIPABIAThH B BO3JICHCTBUH, UeM
- 1100 OTpeeINB U HAPABUB XO/I IBWKCHHUS COOCTBEHHBIX CHJI B YIIPABJICHUE IPYTHMH.

W3 storo ciexyer TO, YTO OOIIME CBOMCTBA MaKPOCKONMMYECKHX CHCTEM HAXOASIIMXCS B COCTOSIHUU
TEPMOJAVHAMUYECKOTO DPABHOBECUS U SABJLIIOTCA IPOLECCAMHU IIEpexofa MeEXay €€ COCTOSHHIMHU
MaKpOMOJIEKYJISIPHBIX MOJMMEPOB COJAEPKAIIUX OONBIIOE YMCIO aTOMOB COEAMHEHHBIX XHMHYECKOH
cBs3b10. CIOCOOHBIX U3MEHSTH (POPMY B pE3YNIbTATE TEIJIOBOTO ABMKEHUS 3JIEKTPOMAarHUTHBIX BOJIH WJIH
CWJION JEHCTBUII BHEIIHMX BO3AEHCTBUM. OIpenernsiolmMX HX COCTOSHUE W3 MaKpOCKOIMYECKHUX

TEPMOAUHAMHUYCCKOI'0 3HAYCHU A ITAPaAaMECTPOB: AABJICHUS — P, TEMIICPATYPhI — T, YACIBHOTO 00BéMa — V,
BHy’I’pGHHCfI OHEPTUn - Us OJHOKOMITIOHCHTHBIX CHCTEMaAX, JO0CTAaTOYHO 3HATh 3HAYCHHC 2 ABYX

He3aBHCUMBIX TapaMeTpoB HanpuMmep: T u Puiu T u V. Tak kak, MaKpoMOJIEKYJIbI COCTOSIT U3 OOJIBIIOT0
YHUCJIA MOBTOPSIOIIMXCS 3BEHBEB KOTOPAsl MOXKET M3MEHSTCS OT HECKOJIBKUX TBHICSY JI0 MHOYKECTBA
MWIJIHOHOB. B TaHHOM npumepe He 0TXO0s11el OT poeKTa B 00JIbIIeH U HEOThEMIIEMON Mepe ABISIOTCS
OvonosuMepbl, B  OTIMYUMM  CHHTETHYECKHUX I[IOJIy4a€MbIX METOJAAMU  TMOJUMEpU3ALUU U
MOJIMKOHICHCALIUH, KOTOPBIE TaK K€ MOTYT SIBJIATHCS MPOU3BOIHBIM B MOJIY4YE€HUHU Yero Ju0o, ecliu ecTh
He00XOIMMOCTh MX 3aBUCUMOCTHU. ['Jie Tak ke clieyeT y4ecTb AJis JAajJbHEeHIIero NosICHEHUs U TO, YTO
BaXHBIM 3JIEMEHTOM CTAaOWJIBHOW (UKcaluu sBIsSETCS MOJUTPONHBIA mporecc. Koropelii sBisercs
TEPMOJAMHAMUYECKUM MPOLECCOM XapAKTEPUIYIOLIUM ITIOCTOSTHHYIO TEIUIOEMKOCTh MaKpOMOJIEKYJISIPHBIX
JBIKEHUH M MX J1e(OpMaLINIO, B CXOXKHUX MIPUMEPAX SBISETCS TAKUM e KaK U JUIs YpaBHEHUS UeaIbHbBIX

razoB P V™ = const, rae n - noctosiHHas. UTO HEMOCPEICTBEHHO B OTHOIIEHHH CAMOTO MaKpO U MUKPO
COCTOSIHMSI, TJ€ CIENYET YUYUTHIBATH CAMO COCTOSHUE TEPMOJUHAMUYECKOIO BBIPAXKECHUS CBIA3U MEXKIY
nasneHueM — P u temmneparypoit — T ynenbHoro oowéma - V mim ero mioTHOCTH — P TOMOTEHHBIX
BEILECTB, II€ CIEAYET YU4ECTh U TO, UTO €CJIM TOMOT€HHbIE BELIECTBA CTAHOBATCS CUCTEMOU TO CBOMCTBA
BCEX YacTei OJMHAKOBBI HJIM MEHSFOTCS HEMIPEPhIBHO, O3 ckauka u HaxosaTcs B paBHoBecuu T(P,T,V).
[TpunepxuBasch pacuéra ypaBHeHHeM AH /[udepuxa nnu Ban — /lep — Banwbca, rie COCTOSTHUE PEANbHOTO
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raza P = RT/V, yuuThiBaioliee KOHEUYHOCTh O0BbEMA MOJIEKYN M HaJIM4YHEe MEXKMOJICKYISIPHBIX CHII
MPUTSDKEHUS SBISIONMMUCS CHIIAMH MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS MUMEIOIUX AIEKTPUUECKYIO
npupoay. Koropsele 1151 0qHOTO MOJISE UMEIOT BU/I:

(P+ )V —b) = RT wnn P=RTG + 2+ 72+ ),
raie P — maBnenue, V — MonbHBIN 006EM, T — abcomoTHas Temneparypa, R — rasoBas moctosiHHasI, 8 U
b — mocrosiHHBIE XapaKTepU3YIOIINE MOJICKYJIbl JaHHOTO BeliecTBa, B, Bz ... - ¥ T.1. BUPHAIbHBIN
KOA((UIIMEHT, YTO TaKMM OOpa3oM SIBISIETCS JIBIMKEHHWEM 4YacTUIl cpefbl. [IpoBoAsSmIUX K MEepeHocy
BEUIECTBA M BBIPABHUBAHUIO KOHIIEHTPAIMM MM K YCTAHOBJICHHWIO PaBHOBECHOIO pacCIpeaeTIeCHUs
KOHIIEHTPAIIMU YaCTHI] JAHHOTO COpPTa B cpefie, mosicHsis ipenMeT nuddy3un. B mpumepe gero MoxHO
HaO0JI0/1aTh OJIHO U3 TAKHUX SBJICHUH WIH MPOSIBICHUN B MPUPOJE KaK MOJISIPHOE CHSHHE MM KOI/a B
acMypHoe OJieTHO-cepoe HeOO CMOTPETh HYXKHO MEePUPEPUISCKUM 3PEHUEM IS IPSAMO Tiepe co0oit
YyTh BBILIE JIUHUU TOPU30HTA Kak Obl B OECKOHEYHOCTh pac(hoKyCHpOBaB 3peHHUE, HAOI0/1as1, TAKUM
obpa3om, 3a KosiebaHmsIME 0030pa BOCHPHSITHS. B cX0eM CMBICIIe, KOTJla HalpaBJsiellb BUACOKAMEPY
HAa KUHECKON, WJIA MOHUTOp TJIé HAIJISIAHO HaOJIoaeMble TMOJIOCHl  XapaKTepU3YIOTCA Kak
B3aMMOJICHICTBIE MEXIY BOCHPHHHMAIOIIUM W MPOCHUPYEMBIM HCTOYHHUKOM DIIEKTPOOOOPYTOBAHUS
BBI3BABILIMX PE30HAHC DJIEKTPOMArHUTHBIX BOJIH WJUTIO30PHON OOBEKTUBHOCTH IpeIMeTa IMOSBICHUS
HOBOM (hopMBI Wi HHTEP(DEPEHITNN CBETOBOTO M3IIYYCHUS B BOCIIPHITHE.
A Tak ke, MOSCHUB, TAKUM 00pa3oM, MPUAECPKHUBASICH TEPMOJIUHAMUYECKUX 3aKOHOB, CTOUT OTMETUTH
0CcOOBIM 00pa30M CaMo MOSBICHUE STEKTPOJUHAMUKHU M 00pa30BaHuUs AIEKTPOMArHUTHOW aKTUBHOCTH B
TeJe, TIIe TEOpHs ICKTPOMATHUTHBIX IMPOIECCOB B PA3IMYHBIX Cpefax B OOJBIICH Mepe sBISETCS
JBUKEHHEM B BaKyyMe HHU3IIIETO SHEPTeTUYECKOr0 KBAHTOBOTO MOJIsl. B KOTOPOM OCHOBHYIO POJIb UTPAIOT
B3aMMOJICHCTBUS MEXKIy 3apsDKCHHBIMH YaCTHI[AMH, OCYIICCTBIIIEMBIX 3JICKTPOMArHUTHBIMHU TOJSIMHU
BUPTYaJIbHBIX YAaCTHUI[ I UX POXKJICHUE.

B mpumepe 4ero MOXHO pas3bsICHUTH IyTh CAMOBO3TOPAHHS TEJa, TOTO KaK YEIOBEUYCCKOE TEJIO
MOXKET IOJ BO3ACHCTBHEM WHBIX HAMpPaBICHHBIX BO3ACHCTBYIONIMX CHJI, XUMHYECKHX peaKiuui
CaMOITPOU3BOJILHO BOCIUIAMEHUTCS HAaXOMSCh Ha JIUCTAHIIMU OT KAaKUX-JTHOO BOCIUTAMEHSIOIINX
HCTOYHUKOB. [ 16 B CHIIy MX CHJIBI IEHCTBYET CHJIa BBIIIE CHJI IIECTOM CTENEHH THICSYM YETOBEUECKHUX
CHIOCOOHOCTEH Bo3eicTBYoMIEeH 13 BHE. C onpeiencHrueM e€ HauBBICIIETO 3HAYSHUS B OOIIEM ITOHSITHH,
KOTOpasi B JIECATKH ThICSIY Pa3 MOIIHEE, YeM MOXKHO MPEeJCTaBUTh BOOOIIE, yHpaBistomas o000
MeJTbYANIIICH AJIEMEHTApPHON YacTHWIICH W3 CIOCOOHOCTH OOpa3oBaHUS W BUPTyAIM3AlHMH, a TOCIE
o0Opa3oBaHHe CTPYKTYpy JIOOBIX BemiecTB. Tak Kak camo Mo ceGe BO3ropaHus ABIsSETCS (PakTopom
CJICJICTBUS TIPUYMH B IIEPECCUCHUH, BPEMECHH, MECTa, JICWCTBHI COBEPIIEHHBIX B MPOIIECCE TBUKCHUS, B
JABJICHUH HAKOTUIEHHOTO M3JIUIITHET0 U30bITKA dHEeprun. [IposBistoemMcs B BO30YKI€HUN HANPHKEHUS
AJIEKTPOMArHUTHOW WHAYKIIUU Tela, KOTOPOe CO3MaéT XHMHUYECKYIO PEaKIUI0 3K30TCPMUUYCCKOTO
MOSIBJICHUS TUIAMEHH, TaK KaK KPUTUYECKU BO3JIECHCTBYIOIIEE NaBICHHE BBIIEISET TEIUIO B TENO HE
YCTIEBAIOIIECE OTBOJUTH H30BITOK HAKOTUICHHU ST aKTHBHBIX TIPOMEKYTOUHBIX CKOITUBIITNXCSI YACTHII OT TEJIA,
KOTOpBIE M MO3BOJISIIOT YETIOBEUECKOMY Telly BOCIUIAMEHUTHCS MPU aTMOC(HEPHOM JaBICHUH B OTIMYHE
OT JIaBJICHUS B BaKyyMe.

C npyroif CTOpPOHBI, €cTh OOIbIas BEPOSTHOCTH TOTO, YTO B MpOIlECCEe Pa3BUTHS C MOMEHTa
00pa30BaHMs K IMOSBICHUIO YEJIOBEKA IMPU COCTMHEHUH JBYX TEJ B MPOIIECCE IBOIONHH. PazMHO)eHne
cnenoBaio myréM causiaus XY + yY, B mporecce JeNeHUs BYX JJIEMEHTApHBIX KJIETOK, a UMEHHO

xV x¥
Y~yV yY~xV a Y~yY yY~xV
OTPULIATENIBHBIX Bﬁ—y,, = B¥ YY" unm MONOKHUTENBHBIX o= aX Y Y "*¥ gactun Tenm B
pe3ynbTaTe BOJIONNH, YTO 00pa30oBalio CMEIICHNE OJHOPOJIHOCTH IeHO(OHIA 10 00pa30BaHMs CaMOTO
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W3 storo cieayer To 4TO, €cin Y = 1079 TO, HMCXOJS U3 MOJIYYEHHOI'O OT MyTallMi U CMELIEHUS
-5 -5 -5 -5

OpHU  TOJTYYCHHOM ny~y Yoyt o 10_5x10 SO oOpa3zyeTcst CBepX H30BITOK, B
orpeIeIEHHBIN TEPUOJI BPEMEHH ITPH KOTOPOM TEJI0 HE YCIIEBAET PEryIUPOBAThH TEINIOOOMEH U MPUBOAUT
K €ro BOCIUIAMEHEHHUIO, U3 3TOr0 OyJeT CIpaBeAJUBbIM XUMUYECKOE BBIPAXKEHHUE TOTO UTO:

- JlaHHO€ COEAMHEHUE JIOMYCKAET TOJIBKO IMMOCTPOCHUE HECKOJIBKO MPUEMIIEMBIX CTPYKTYPHBIX (OpMYII
JEUCTBUTENILHOTO COCTOSIHUS MOJIEKYJ, 3TOIO COECIUHEHHUS M €ro XUMHMYECKHMM cBoiicTBaM. B uém
OTBEYAET, KaK HEeKas - MO0 ofHa OT/enbHas (OopMyIia, a HI HEKOTOPOE X COYETaHUE HAJIOKEHUE JTU00
pe30HaHC CTPYKTYp. Tak Kak, KaXJ0€ olpe1eIEHHOEe XUMUUECKOE COEJMHEHHNE, HE3aBUCUMO OT criocoba
€ro MOJIy4eHHs] COCTOUT U3 OAHUX M TeX e 3JeMeHTOB. [Ipu TOM, 4TO OTHOIIEHUE X MACC TIOCTOSHHBI,
a OTHOCHUTEJIBHOCTb KOJIMYECTBA MX aTOMOB BbIpa)kaeTcsl LeNbIMH 4yuciaamMu. CTporo nNpuMEHUMBIH K
ra3oo0pa3HbIM, ¥ KHIKAM coenuHeHHsM. COrjlacHO KOTOPOMY: - BCE MHUKPOCOCTOSIHHSI CHCTEMBI C
JAHHOM Hepruel paBHOBEPOSITHBI. Tak Kak B TEPMOJAMHAMUKE, YUCIIO PABHOBECHO COCYILECTBYIOLINX B
Kakoi - mubo cucreme (a3, HE MOXKET ObITH OoJbIIe YHciaa 00pa3yromux 3TH (pa3sl KOMIIOHEHTOB.
XapakTepu3yIOUINXCsl CTEXUOMETPUUYECKHM COOTHOLICHHEM YYacCTBYIOUIMX B HHUX BEILECTB, CTEHECHBIO
MpeBpaleHusi, KOHCTAaHTAMH CKOPOCTH M PaBHOBECHEM, YHEPTUEH aKTUBAIIUH, TETUIOBBIM 3(dexTom.

W3 sToro cienyer B MOCIENOBATENbHOCTH TO, YTO peajbHas Temneparypa — 71, pabotel - A
YeJIOBEYECKOTO Tella B YCIIOBHSX PAa3BUTHA Hadala BPEeMEHHU - {, CO3MaBIIMX JKU3Hb UYEIOBEUYECTBA B
OKpY>K€HHM BO3JIEHCTBYIOIIEH Cpellbl OTHOCUTEIbHA YCIIOBHSAM 3apOXKJIEHHUs B Cpele aTMOC(EepHOro
JaBIICHHS AIONIMX YCIOBHUS Ui KH3HU. A UMEHHO JaBlieHHs, 00bEMa, aTMoc(hepbl, SHEPreTHYECKUX
pecypcoB M pecypca BpeMEHHU INpeObIBaHMs, IJie Temieparypa OyaeT paBHAa MEPEMEHHOM WM
BereraTUBHOM ~ uiu =~ 2196°C. To, B MCKIIOYMTEIBHOCTH HAJUIEKAILEr0 CMEIIEHHOIO COCTOSHUS K
paboueii AT°C, Toro uro. Ecnm naHHyr0 TemmepaTypy pasfeiuTh Ha MPOMEKYTOK BpPEMEHH
MOCEKYHJIHOTO pa3BUTHA OT N = 0 10 Havana pa3BUTHSA, PABHOTO IIEPBOM MUHYTE Hayasa, U3 UCUUCICHUS
mecTuaeca T cekyHn Imun = 60cex. TlonydrM MOCTOSTHHYIO B OOJIbIICH MEpe HapMAIbHYIO pabodyro
temneparypy ATh = 36,6°C HaexaIiero CMEIICHHOTO COCTOSIHUS u3: ~ Wi ~ 2196°C /t 60cex = ATn
36,6°C ucxons u3 o6bEma mMacchl Tena u ero pyHkuuii. Tak kak, 0OpaTUB Mporeccsl 00paTHBIM 00pa3oM
TO, JaHHbIE BELECTB MPEBPATATCS B KUIIEHHE MACChl, MOSACHSS 3aBUCUMOCTb CTPYKTYPhI OT JaBICHMS
BHEIITHETO BO3/JCHCTBUS B BaKyyMe Ha JKHJKOCTH, B OTIMYHE OT JABJICHUS aTMOC(EpHOrO KOTOpOe
peryiaupyer TemIooOMeH M MO3BOJSET BOCIIAMEHAThCS. JIMOO MpUMEpoM Yero MOKET IMOCITYKUTbh
AIIEKTPHUYECKUI MPETOXPAHUTEINH, B TOT MOMEHT, KOT/Ia Harpy3Ka HalpsoKEeHHsI KpUTHYECKasi, a CEUCHHE
U K03((UIIMEHT INIOTHOCTU COCTaBa HUTH MPEJOXPAHUTENS MalbIil M PaCCUUTaH Ha OINpeesIEHHYIO
Harpy3Ky IeperopaHus, He TAIONIyl0 CrOpETh, OCHOBHON CHCTEME.

Takum 00pa3oM, CTOUT ydecTh MOCIEJOBATEIBHOCTH K 00Pa30BaHUIO UM OTPAXKEHUIO JIBHKEHUS
MIPOEKITUH DJIEKTPOMATrHUTHBIX BOJH OMO(MU3NYECKON dHEPTrUH, KOTOPOU BBIpAKaeTCsl BO3/ICHCTBHE Ha
OOBEKTHI, JAPYr Ha JApyra, Tak U UX B3aUMHYIO OOYCIIOBJIEHHOCTb B TNOPOKICHUS JIEHCTBHHA OAHUM
00BEKTOM APYTUX HMIM UX KPAaTKOBPEMEHHOCTH KM3HHU. [lyTh MaHHBIX BO3NEHCTBHU 0OOyClaBIMBAET
¢dopMbl, NMyTEM NPOEKIMU HICKTPOMATHUTHBIX BOJH B JBWXKEHMH IOTOKA MHUHMMYM OJHOM U3
DIIEMEHTAPHON YaCTHIIBI, KOTOpasi cocTaBisieT pasmep oT /60 mm HaHO METpPOB OOYCIOBICHHBIX H3
m3mepennst Tum = 10~ %m. Jlubo B Beipakenun Jowc. Knepka Maxceéenna IMke = 10~8 Bé, Bunveenvma
Doyapoa Bebepa 1B6 = 1Tn - M* = 108 marnuTHOrO MOTOKA. B BRIpaskeHHe MIOTHOCTH YKCIa 00BEMA
gactur, 1018*  gpnsgrommxcs ckamsApHOH BENTMUMHOMN, XapakTepU3ykomeld pasMepe OJHOH YaCTHIIBI
marepu 10718 M3 Toro 4ro BenmumHA KaXI0ro 3HAYEHHS, B OTIMYHH OT BEKTOPA, MOKET OBITH
BBIpa)kK€Ha OJTHUM JICHCTBUTEIHHBIM YrciIoM. CIIeICTBHEM YeTr0 COBOKYITHOCTD 3HAUSHHH CKAJISIpa MOYKHO
n300pa3uTh Ha JMHEHHOHN IIKaje CKajle — OOBACHAIOUIEM caMO ero Ha3BaHue ckaisp. M3 toro uro
CKaJIIPHOE T10JIE SIBJIsIETCS 001aCThIO B KXKA0M TOUukU P KoTOpoii 3a1aH ckaisip ¢@. K mOHATHIO TPUBOIAT
MHOTHe (U3NYECKHUE SBJICHUS, HAa NMPUMeEpEe TEMIEpaTypbl TOYEK HEPAaBHOMEPHO HArpeTON IJIACTUHBI
oOpasyromield CKaJsIpHOE TMoje. TOro 4ro OTHOCHUTEIBHO €r0 BEKTOPOB, SIBISIONIMXCS CKASIPHBIM
NPOM3BEICHUEM BEKTOPOB @ 1 D , unciio ckanspa (a, b) paBHBIN NPON3BEACHUIO JUTMH 3TUX BEKTOPOB Ha
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COS yria 4 ¢ MeXIy HUMH TO €CTh, (a, b) = | a || b | cos ¢. 13 Toro u Torna, koraa padora cuibl F Brons
npsimosuHeitHoro otpe3ka S paBHa (F, S). IIpumepoM 4ero MOXKHO MOSCHHUTH HAYall0 PEAKIHUU B
BBICOKOM BaKyyMme, MyTEM XHMHYECKMX IMPOLECCOB MPU B3aUMOACHCTBUM WHEPTHBIX Ta30B C
pacKaN€HHBIMH CKAJIIPHBIMH TIOJIIMH, OOpasylolmue AeWCTBUS (U3NYECKUX 3aKOHOB JIBMIKEHHUS,
OCHOBOTOJIArarolux OMOJIOTHYECKYIO0 CTPYKTYPY Bua U ux npupoay. C Apyroit CTOpOHBI:
- B3aumoeiicTBue Bakyyma 00pa3yroniero AaBpjIeHHIEe MOPOXKIACT CHITY 00pa3yIOIIyIO 3aKOH HEpa3pbIBHO
CBSI3aHHBI PAaBHO3HAYHBIM B3aUMOJCHCTBUEM MEXKIY pEaKUUSIMH XHUMHYECKUX M (U3HYECKUX
TIPOLIECCOB, OOPA3YIONINX HHU3IIEe JYHEPreTHUeckoe COCTOSHHME KBaHToBoro moie P<10~% naromee
BUPTYaIH3ALUIO WM WUTIO3UIO IEPUOa BPEMEHH B OTPAKEHUU pealbHO OObEKTUBHOCTHU B BO3JICHCTBUU
Ha BOCIPHATHE MPHUPOJBl OHOJOTMYECKOrO BHJA. B BBIpRXEHUHM MaTEMaTHYECKOW BEITMYMHBI
COCTaBJISIOUICH MpOILIOe, HACTosAIIee U Oyayliee CTPYKTYphl, KOOPAUHAT BEKTOPHOH cucTeMbl. Takum
o0pa3oM, MOXKHO OIPOBEPrHYTh (DakT B3pBIBA TNPH 3apOXKACHUU BCEICHHOW, TaK Kak Jiroboe
(dbopMHpOBaHHE 3TO POCT B MpOIECCe pecypca v BpeMeHu. U3 3Toro cienyet BBIBOA TOTO UTO, B JTIOOBIX
cllydasix TOJBKO JaBiieHHE - P cMoXkeT 00pa3oBaTh 3aBUCUMOCTH JIBUKCHHUS B JIIOOOM HAIIPABICHUH YETO
WM Koro Ju0o.

Tak kak eciu paccMaTpuBaTh 0] IaBJIEHUEM 3BYKOIOAPAKAHUS, 3ByKa OTPAKEHUS C 4YaCTOTAMH OT
16 I'y no 20 kl'y B 4enOBEYECKOM BOCHPUATUU WU YHPABICHHUEM MOCPEACTBOM HMHBIX TEXHUYECKHX
crioco6oB u ycrpoiicte 6onee 20 xkl'y ynprpasByka, 6o menee 16 I'y nadpassyka. U3 Toro 4ro, ero
CBOMCTBAa M KaueCTBO TapMOHHYECKHX KOJeOaHMM, CIIOCOOCTBYET Hauany ABMKCHHS WM JCUCTBUU B
Pa3BUTHHU U BIMSIHUM Ha DJIEMEHTapHbIE 3aKOHOMEPHOCTH B IPUPOJIE U CO3HAHUS K BocpusaTuio. [loromy
KaKk 3BYK OOJaJaeT TakuM JeWCTBHMEM, KaK: - MOXET ObIThb B COCTOSHHMM IIOKOS, paccialdiiArh,
OaJaHCHUPOBaTh, Pa3IpaXkaTh B OTPAKEHUH pediierca myTéM UMITyJIbca K JecTBUI0. Tak Kak CpeaHss 1o
BPEMEHH DHEPrusi, KOTOPYIO 3BYKOBasi BOJHA MEPEHOCUT B €IMHUILY BPEMEHU Yepe3 eAUHUILY IIOIAaH
MIOBEPXHOCTH, PACIOJOXKEHHOW TMEpPHEHAMKYISIPHO K  HANpaBJICHUIO PACIOJIOXKEHUS  BOJIHBI
MPOIMOPLMOHANIbHA KBaJpaTy 3BYKOBOTO JABJICHUS, U3 TOTO YTO MPOXOXKIACHUU 3BYKOBON BOJIHBI
MepEMEHHO U30BITOYHO JIaBJICHUIO, BOSHUKAIOIIECH B OKpykaroiiei cpeae. OObIYHO 3BYKOBOE JIaBJICHHE
Majo [0 CPaBHEHHUIO C MOCTOSHHBIM JaBICHHEM MIPOCTPAaHCTBEHHOW aTMochepHOi cpeabl B OOIMIMX
macmTabax. M3 TOro 94To CTOUT y4ecTh U OTMETUTH TO, YTO 3BYKOBOE JIABJICHHUE PA3HUTCS OT JaBIICHHUS
3BYyKa T€M 4TO, IBIISICTCS paiualliOHHBIM JaBieHueM. [10scHss To, UTo cpeiHee 0 BpeMEHH N30bITOUHOE
JaBJICHWE, KOTOPOE MCHBITHIBAET NPENATCTBUE, NOMEUIEHHOE B 3BYKOBOE I10JIe, & UMEHHO 00JacTh
MPOCTPAHCTBA B KOTOPOM paCHpOCTPaHSAIOTCS 3BYKOBbIE BOJIHBL. M3 ompeneneHuss MMITYIbCa,
Iepe/laBaéMbIX 3BYKOBOM BOJIHOM MpPEMSTCTBHIO, ONPENEIss, TaKUM 00pa3oM, MPOU3BOIUTEIBHOCTD
BHU3YyaJbHOW JIEMOHCTPAIMM COINOCTABUMOCTH JJIEKTPOAKYCTHUYECKUM HCIyCKAaHUEM B OTPAXKEHUE U
BOCITPUSITHE CTIOC00a KOIeOaHMit cotepKaIInXcsi B OTpaKeHHH 00beKTa (Terna) K u300pakenuro (0opasy).
ITo3Bomstomee paccMarpuBath AU dy3HOE U MPAKTUYECKH U30TPOITHBIE 3JIEKTPOMArHUTHBIE (POHOBBIE U
penuKTOBbIE U3MydeHUs. CreKTpbl OM3KKE K CIIEKTPY a0CONMIOTHOIO YEPHOTO Teja C TEMIEPaTypoit
2,7 °K 1o Kenveuny. Tak Kak 3aKOHOMEPHOCTh yCIIOBHI, BPEMEHH M PACIPOCTPAHEHHOCTH TOTO WIIH
MHOTO (POHOBOTO OOBEKTa HM3MEpPEHUs WIM IpyHmbl (OHOBBIX HM3MEPEHUN B KOJIEOAHUSIX CIIEKTPOB
TeMIepaTyp U OTPaXEHUH OOBEKTOB BU3yallbHOrO H300pakeHus. [lo3BoissitorT oTpasuth nud¢y3HbIe
AJIEKTPOMAarHuTHeIE (DOHOBBIE NPEMATCTBUS Ul 3ByKa, ONPENENsisl €ro CBOWCTBA U3 (DU3MUECKUX
3aKOHOMEpHOCTel. B oTHOIIeHUH yenoBeka u ero pyHKUUH BOCIPUHUMAThH U OTpa)aTh 3BYK SBJISETCS
WHIUBUAYAIBHON CHEU(PUUIECKO 0COOEHHOCTHIO MOCPEICTBOM T0JIOCa, SI3bIKAa U PEYU B BOCIIPUSATUU
yxoM. ['1ie B mepeaaun cooO1eHHI TOCPEACTBOM PEUH CO3BYUHO CBA3AHHBIX C YCBOCHHOW MH(OpMaIuei
MHTOHALIUU 3BYyKa CJIOB, B TOYHOCTh C IOCJIEJOBATEIbHOCTBIO, SIBISIETCA KaTacTPOPUUECKH Ba’KHBIM
XapaKTepHBIM SIBJIEHHEM. B MOCTpOEHHHM OTpa’keHHs] COIMOCTaBUMOCTH MBICIUTEIbHON KapTHHBI B
BOCIPUATUH YXOM 3BYKOBBIX BOJIH SIBJII€TCS, BOCHpPUATHE HHTOHAIIMM, TEMIIA, 4acTOThl TeMmOpa,
nepefayeil OTpakeHUs MPEIUKaT - ayJuallbHBIX, BU3YaJIbHbIX, KHHECTETHUECKUX U MOJMMOAAIBHBIX
CIIOBECHBIX 3BYy4aHUU. Jlalolux OTpak€eHHEe COMOCTaBUMOCTH CMbICIA M Tepelayd, CBOMCTB, H
O00BEKTUBHOCTU JJIs1 Mo3ra. C oTpaskeHHeM sl JeMCTBUI MaTepualIn3allud Peajru3yeMoro CTPOCHUs
MPAKTUYECKUM CIIOCOOOM OTpaxkasi €ro peajibHO WJIM HATYpaJIbHO B MPOMOPIUAX U CTPYKTypax.
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C TOYKM 3peHHs CTPOCHHUS OWOJOTHH, ICUXO0-3JEKTPO(U3HOIOTHN U TOCIEI0BATEIbHOCTH
o0pa3oBaHMs B JBIKEHHE MBICISIIET0 OMOJOTHYECKOTO BHJA, TO IAaHHBIA CHOCOO MOXXHO TOHSTH
cienyomuM obpaszom. U3 Toro uro, jaHHoe 00pa30BaHME XapaKTEPU3yeTCs KaK HE CYLIECTBYIOIIMMA
O00BEKT, WIM OTOOpaXKEHHE B MPOEKUUH MaTepuu 00pa3yrolled WUTIO3UI0 B WIM Ha ONpENeIEHHBINA
MepPHUOJ] MPOCTPAHCTBEHHO-BPEMEHHON 3aBHUCHUMOCTH 3BOJIOLMOHHOTO JBW)KCHUS, B HANpPABICHUU K
00pa30BaHMIO, TAMSITH, YyBCTB OCS3aHMUS, CIIyXa, OOOHSIHHE, ONTHYECKONH OOBEKTUBHOCTH B BHIPAKCHHUH
MOHATHUSI AYIIW, TallaHTa, JAESITeIbHOCTU U YYBCTBUTEIHHOCTU. BbIpaXkalommx HCTOPUYECKU
MEHSIOIIUECS BO33PEHUS HA BHYTPEHHUI MuUp uenoBeka. Onpeenssi Hocie10BaTeIbHOE Pa3BUTHE U €r0
CTPOCHHE B 3aBUCUMOCTH C KaXJOH JoJied TIOCEeKYHIHOTO COBEpIICHCTBA UACATU3aAlUd U
WHAUBUAYaIM3alled B COBOKYMHOCTM TeJla M pa3ymMa C MOMEHTa BEreTallMOHHOIO IepHoja.
Bo30OynuBiiero 0XMBJIIGHHE AKTHUBHOCTH B OTJIMYME OT COCTOSHUS TOKOS K JKH3HENCATEIHHOCTH
opranu3moB. M3 mpocToro MakpoOMOJIEKYJSIPHOTO TOCJIEI0BaTeNIbHOTO Ipolecca K 0O0pa30BaHUIO
HEHPOHOB K TJIaBHBIM (PYHKIIMOHUPYIOIIMM 3JIEMEHTAM U BCIIOMOTATENIbHBIM KJIETKAM — HEWPOTJIUU
dbopMupyrolmux HEpBHYIO TKaHb. C OTPOCTKaMU HEPBHBIX KJIETOK aKCOH, OOpa3yrolux JIeicTBHe
pedIIeKTOPHOM peakluy OCYIIECTBIIEMON 0€3 ydyacTHsl IEHTPalbHOW HEpPBHOW cucTeMbl. [lyTém
nepenay Bo30YXKACHUS B IIpeJieiax OJHON HEPBHOW KJIETKU IO Pa3BETBICHUSAM €€ JJIMHHOTO OTPOCTKA
aKCOHA, MPOBOJSIIMX HEPBHBIC HMITYJIbCHI MO BOJOKHY TonmuHOW 0,5-30 mkm B mune Imm 'y
0€CI03BOHOYHBIX MPH TodImKHe Imm. B 3aBUCHMOCTH cKOpOCTH mpoBeneHus umMiynscoB ot 0,5 no 120
Mm/c. OOpa3yst COBOKYMHOCTh OOpa3oBaHHs, HEPBOB, T'aHIJIMWA, OPraHOB YYBCTB, MO3ra UX MaMSTh.
[lepenoBast curHanbl OT mepudEepUUECKUX UYYBCTBUTENBHBIX DPELENTOPOB, B LEHTPAIbHYIO HEPBHYIO
CUCTEMY o00pa3ys BHEIIHWE U BHYTPEHHHE OTPOKCHHUS TMCUXMUYECKHX, TCUXOPU3UUYECKUX U
MICUXOJOTHYECKUX JAESITEeIbHBIX MpoIeccoB. UTO TakuM o00pa3oM pealn3yeT OOBEKTUBHOCTH B
CYILIECTBOBAHUHM TE€Ja B OKPYXKAIOIIEM MHpPE, B €ro MPOCTPAaHCTBEHHO-BPEMEHHON 3aBUCHMOCTH H
NepeKMBaHue MOMEHTOB (a3 B JIaBIIEHHWHU SBOJIOIMOHHOTO Ipoliecca, CUIIBI MaTepuu oOpasyroiieit
KU3Hb B 3aBUCHMOCTH TIPHPOJBI B BO3JCHCTBUHM HA JIFOOBIC TOYKH JIFOOOW CHUCTeMBI. B wacTHOCTH
YeloBeKa, 00JaJaloIIero BOCIPUSATUEM OIIYIIEHUS, B OECCO3HATEIBHOM MOHSITHH IepeaBacMbIX
JNEUCTBUM KOTOPBIE MOTYT OBITh BCIOMOTATEIBHBIMH K IOJCO3HATEIBHBIM PEAKIUSAM CO3HATEIHHOTO
JBUKEHUSI B IOHSITUU 3aBUCUMOCTH U MOTpeOHOCTH. To ecTh, moueMy UMEHHO TakK, a He HHAYe, IOTOMY
KaKk 0eCcCO3HaTeNbHOE PETYIUPYET CO3HATENbHOE, a IOJCO3HATEIbHOE OCTAETCs TepudepuitHbIM
pediiekcoM, OrpaHWYHMBAIONIMM WJIM BOCHPUHUMAIONINM Pa3ApaXUTETd B 3aBUCHUMOCTH MaMSTH
MBIIIEYHON WM MO3Tda, HEPBHOM CHUCTEMOWN AArOlIEed OTPaKCHHE B JEHCTBUTEIBHOCTU. UTO Takum
00pa3oM MOXET CBUACTEILCTBOBATH M OBITH MPUMEPOM TOTO YTO MOXKET OOpa30BBIBATH Pa3TUYHBIE
(hopMBI, 1BETOBBIE TaMMBbI M CHEKTPHI, UMETh CBONCTBA U COCTaB IOCTOSHHOTO coxpaHenus. [lpu
ONpENEIEHHBIX YCIOBUAX M MEXAaHM3Max B JBW)KCHUM WM TNPUHAIJIECKHOCTH C H3MEHEHUEM B
TpaHcGOopMHUpPOBaHUE UITH JehOpMaIUIO B 0€CCO3HATETLHOM BOCIPUSATUH K CO3HATEIbHOMY OTPa’KEHUIO,
TO €CTh OOBEKTUBHO M HATYpPaJbHO B 3aBUCHMOCTH MAaMSTH MOJCO3HATEIBLHOTO KOHTPOJSA. UTO Takum
0o0pa3oM CO3HATEIIbHOE MOXET OINepekaTh OEeCCO3HATENbHOE, OrPAaHHYMBAs €r0 B 3aBUCHMOCTH
JesITeNbHOCTH, TOTPeOHOCTH OO0 CITy4ailHOCTH MPOUCXOAIIET0. To eCTh CO3HATENbHOE cpabaThIBaeT
OpicTpee 0eCCO3HATENBLHOTO TOT/Ia, KOT/Ia €CTh MaMATh B pedUieKce MOJCO3HATEIBLHOTO, KOTOPOE NaéT
HMMITYJIbC K JEHCTBUAM MPOUCXOAIIUM, TPOLIEAIINM HIA KOTOPbIE MOTYT MPOU30MTH, HO B YCIIOBUSIX
MaMSTH U 3aBUCUMOCTH 0OCTOATENHCTB JTMOO MPOIECCOB MPOCTPAHCTBEHHO-BPEMEHHOTO TIEPHO/Ia, B TOM
win uHoH cdepe. Hanenssi, Takum 00pa3oM, KUBbIE U HEOPTraHMYECKHE OPraHU3Mbl WHAMBHUIYATbHOMN
0COOEHHOCTBIO, CBOMCTBOM M BHUJIOM K OTPaKCHHIO, MTO3BOJISISL PETYJIMPOBATh Kakue-IHMO0 MPOIECCH B
3aBHCHUMOCTH Pa3BUTHS, CTIOCOOHOCTEH, MHTEIIEKTA, XapaKTePUCTHK, YyBCTBUTEIHLHOCTH U CBOUCTB. UTO
KacaTelIbHO U OTHOCUTEHHO 3JIEKTPO(U3HOIOTUHA PACTEHUH TO 31€Ch JACHCTBYET OOJee CIOXKHBIN, HO
AQHAJIOTUYHBIA TMPOLIECC TOJIBKO B 3aBUCUMOCTH (PIIOpbl U (payHBI WX CYIIECTBOBAHHUS OIpPEACIEHHBIX
MOJIOKEHWEM U KJIMMaTOM, TOYBOM W YCJIOBHSIMH B Pa3BUTHHM POCTA OT MECTa HACAKICHUS B
HEIMOCPEICTBEHHOCTH UX CTPYKTYPBI BOCIIPUATUS K pOCTy. B mpuHIMIE, KaK U KUBBIX OPraHU3MOB, U
YeJIOBEKA KOTOPHIE OMPEEISIIOT 3aBUCUMOCTH JIYUIIIETO MECTa CBOETO HAXOXKIACHUS U TTOJIOKEHUS IMTyTEM
MICUXO0aHAIN3a B 3aBUCIMOCTH BO3MOXKHOCTEH CIOCOOHBIX K CAMOPA3BUTHIO O MOJTHON THOETH, XOTs
JTAHHBIN (aKT cTapaercs MPOJIUTh MUHHUMAIBHBIMH 3aTpaTaMd MaKCHMAaJIbHOTO MYyTH BO3MOXHOCTH
MO3ra, KOTOPBIF 00pedYEH 3aBUCUMOCTHIO BpPEMEHHU U PECypCOM JIeATeNbHOCTU. B maHHOM ciydae mo0ast
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BO3MO)KHOCTh OTPAaHMYEHA 3aBUCHMOCTBIO JIBYX IOJIyLIApHH MO3Ta, KOTOPBIH COCOOCH peaan30BaThCs
U COBEPILIEHCTBOBATHCS B YCIOBHSX, TOJIBKO YABOECHHON CBOOOIBI JEHCTBHIA MOCPEACTBOM OUIMOKU U
YCIIOBHUIl OKPYXEHHS, TaK KaK YeM XyXe OKPYKCHHUE, TEM BBIIIE BEPOSITHOCTh CONMPOTHBIICHUS B IJIOThH
70 KaTakiau3M. UeM BhIlIe U OJiaronpusTHEE OKPY)KEHHE, TEM BBIIIE YyBCTBUTEIBHOCTh, KAUECTBEHHEE
OTpa)keHHE B BOCIPOM3BeACHHE OOBEKTHBHOCTH. HO mpm yciaoBum crnocoOOB CONPOTHBICHHUS U
MOJICTPOWKH K BO3CHCTBHIO HETATUBHOTO OKpYyKeHHsI. C M3MEHEHHEM HETaTHBHOTO Ha OJaronpusTHOE
¥ Ha00OPOT, NIPH BBLAEPKKE, CKPBHITUU HHPOPMAIIMU SHEPTeTHYECKHUM 3a11acoM pecypca K oTpaxkenuto. C
MUHHMAaJIbHBIM IOJTYYEHUEM yliepOa OT HEraTUBHOT'O MCTOYHHKA HA COMPOTHUBIISIFOIIEECS TEIIO 3JIEMEHTAa,
KOTOPBIN ITOJIBEPIKEH OOJIBIINM BPEMEHHBIM CPOKOM Ha BOCIIOJIHCHHUE COCTOSHHSI YCTOMYMBOM AUHAMHUKA
IBWKEHUS. MHUHUMAaIbHBIA CPOK BOCIIOJHEHHUS MOPAJbHON KOMIIEHCALMHM SBJSIETCS COOTHOIICHHUEM
HaHecEHHOro ymepOa Xt k xoomanTamuu MO0 €€ BO3MEIICHUIO KOMIEHCAnu Y1 paBHBIX 3HAYCHUIO
YHCIIa BBIPXKEHHOTo B yacax Xt/4 = 1 k 3aTpare Ha KOMIICHCAIIMIO BO3MEIICHUE BPEMEHH

Yt/a = 12,16666666666667, rie Tak e ciaeayeT y4ecTb U TO, 4YTO JaHHOE o0pazoBaHue GpopmMupyeTcs B
3aBUCHMOCTH JIaBJICHHSI BO3CHCTBYIOIIEH CHIIBI OT HYJIs N = 0, mocTeneHHbIM HarHeTaHWEM, CBOMCTBAaMH
¥ criocoOOM HarHeTaHus B 3aBUCUMOCTh 00pa30BaHUs MHEPLUHU 00pa3yIolyI0 OTPULATENbHYIO SHEPTHIO.
JlaHHOE BO3MEIIEHHUE TaK K€ MOXHO IPeo0pa3oBaTh U3 MUHYTHI WIIM CEKYH/IBI K 4acy, C TOUKH 3PEHHS
MICUXOJIOTUH TPeoOpa3oBaHUEM BO BpeMeHH. J{JIsi HapMalbHOTO 3/710pOBOTO YeNOBEKa TaK K€ CIeayeT
y4€CTh, YTO PU OOJIBIIIOM HHEPIIHOHHOM JIBH)KEHHHU [TPEUMYILECTB JJaXKe IPH CKPBITHIX 00CTOSATEIBCTBAX
BEPOSITHOCTh KOMIICHCALIMH 3aTPAThl BPEMEHH MEHbBIIIE KAK MUHUMYM B TIOJIOBUHY, @ IMEHHO

Yt/u = 6,803333333333333 ot rysst N = 0. CaMo yrHeTeHUe U AYLIEBHOE COCTOSIHUE OTPA3UTh U BHISIBUTH
HEBO3MOXXHO, TaK KaK COCTOSIHUE TMEPEKHBAHUSA, CTPEcca M MIOKAa B OOJNBIIMHCTBE CIY4aeB CKPBHITO B
BBIJICP)KKE SMOLIMI, 32 UCKIIIOYEHUEM BBISBICHUS MPAKTHUYECKOrO HAONIOACHUS KBAIU(HUINPOBAHHBIM
aKaJIEMUYECKUM CTICIIUAIACTOM.

JIn6o ecri BO3MEIIEHHE SBIISIETCSI KOMIICHCAIINY KaKUX-JINOO CPEJICTB, PABHO3ZHAYHOM LIEHE BO3MEIICHNS,
nyTéM B TPHIOKEHHWE. YCHIUS (U3UYECKUX CHIIBI, 3aTpaT PAacCUYMTAHHBIX BPEMEHHBIM Cpokom. C
KOMITEHCAI[el paBHO3HAYHOU 3aTpaThl 0€3 IpaBa Ha OT/BIX, 32 MCKIIOYEHHEM B ITIOKOE CHA HO HE MEHee
BOCBHMH C MTOJIOBHHOM YacoB N = 8,30 u. u npuéma nuuiy Ho He Gojee TpEX ¢ monoBuHOM yacoB N = 3,30
Yy B TEUCHHE OJHUX CYTOK N = 24 yacoB. UTo TakuM 00pa3oM IMO3BOJIUT HE YHIEMIIATH IIPaBa YeJIOBEKa
numasi ero cBo0oibl, 0e3 HAHECEHHs Bpena, M B MOJHOW Mepe KOMIIEHCHPOBATh MOHECEHHBIE 3aTPaThl
CIIPaBENTUBBIM CIIOCOOOM, JUIS YAOBICTBOPEHHSI TOTPEOHOCTH B UCTIOJIHEHUHU TPEOYEMOTO OTIpEIeIICHHS,
CPOK W BpeMs YAOOHBIM CIIOCOOOM MYTEM CTPOTOrO WM JIOSUIBHOTO BO3MEIICHHS MOPAIBHOTO H
MaTepHabHOrO YOBITKOB M TpaBM. B naHHOM ciyyae A JIydllero BapuaHTa OTPaKEHUS B
COIIPOTHBIIEHUE K OTCYTCTBHUIO YS3BHUMOCTH SIBJISICTCS TIEpEHAINpPaBICHUE YTHETCHUS TICHXO(PH3HUECKOn
B3aMMO3aMEHSAEMOCTBIO CPEJICTB TMOO OpraHOB, PaBHO3HAYHBIX YOBITKY IOTEpU B COOTHOUIeHUH 1:1, a
Takke O0ec(hOpMEHHOCTh, PABHOMYIIME, OTKJIIOUEHHE BOCHPHUATHS TOJBEPKEHHON amepTypsl K
BO3/ICHCTBUIO MIPH YCIOBUSAX PEaKIUH, IIOHATHEM ONEepeKeHHs U nepexBara JeiicTBuil. B HanpaBinenun
OTepe)eHHs 0€CCO3HATENFHOTO KOHTAKTA OTPAYKEHHUEM CO3HATEIIbHBIX JICHCTBHA, B IPHCYTCTBUU AMSITH
M10JICO3HATENIBHO MPOIIE/IIEro, B Oyaymiee 1100 HacTosIIee, yTEM CKOPOCTH B POU3BEIEHUH aHAIM3a
K MOMEHTY peaKIu J0 Hayaja JEHCTBUM COOBITHS J1O0 00CTOSATENbCTB. UTO TpyAHO PUKCHpPYyEMO, H3-
3a OTBJICUEHHS] BHUMAHUs K COXPAHEHUIO MMaMATH B pediiekce aBToMaTu3Ma AeHCTBUI.

Hnst Toro, 4ro OBl YBENWYHUTH CONPOTHBIIEHHE KaK OTPHIATEIHHO BIHUSIONIETO W HETaTHBHO
MOJIOKUTEIBHOTO Ul JIPYTHUX, C OTPAXKEHHEM WJIM PAaCTBOPHUMOCTb OT TOTO WJIM Ha TOT HUCTOYHMK,
JOCTaTOYHO COMOCTABUTh M OLEHHUTH JICHCTBUE ISl TOTO YTO OBbI MPUHSTH WM HCKITIOYHUTD perieHue. Toro
YTO OTHOCHUTENIBHO YBEJTMUEHUS CUIIBI SHEPTUHU, TO B JAHHOM CJIy4ae CTOMT y4eCTh Ha CKOJIBKO TpeOyeTcs
VBEIIMYHUTh CHJIy WM HamnpspDKeHWE B TOTJIONICHWE WIIM JIAaBJICHWE Macchl. B maHHOM ciydae ecid
paccMaTpuBaTh NPAaKTUYECKUN TYTh JMCTBUH TO, CTPOUTCS CieAytonM oopazom. Ecnu uto To nnm uem-
100 CTaHOBHUTCS OTPAaHUYCHHUE, TIPEOIOJIETH JIF000e HH(OPMATHBHOE MPEIISATCTBHE, BCETIa TIPOIIE BCETO,
KOIJla CHUMaellb Oapbep nmpujaena. B yacTHOCTH KU3HU YeJoBeKa OapbepoM IMpHjela SIBIsSETCS CMEPTh
WIH CTpax, ISl TOTO 4TO OB MPEOIONIETh MO0 MCKITIOYUTh HETATHB M YBEIUYUTH TIO3UTUB TpeOyeTcs
yMepeTh WM HEKOTOpOe BpeMs cTpajaTh. B maHHOM cityyae, 4To Obl MCKJIIOUUTH CMEPTh U CTpajiaHue
cllelyeT o0paTHO TMPOTOPIHUOHATHHOCTh BBIPAKECHHUS, MUHYS TIPETSTCTBUS, T/Ie BaXKHEHIIUM KITFOUOM
SBIISICTCS CEHCOpPHAas BOCIPUUMYMBOCTH B IMOCIEIOBATEIBHOCTH CBEIEHHUS HMH(OpPMAIMU M3 TOYHBIX
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BHYTPEHHUX yOexaeHuu. [[ist Toro 94To Obl COBEPIINTH, TPEOYETCS YBEIUYUTh PA3HOCTh MOTEHIIUANIOB,
NPUOPUTETA, TPEUMYIIECTB MEKIY ABYMs TelaMH M OoJjiee, Tle €CTh ABM)KEHHE BHYTPCHHEW CHIIBI,
BO3HUKaWIKUEe B JAehopMHpyeMOM Tejie, KOTOpoe cienyeT BO30yIWUTh TMOJ BIMSHHUEM BHEIIHUX
UCTOYHMKOB. Hampumep: npu HEOOIBIIOM Nepen30bITKe Kucaopoaa 80 U U3MEHEHUEM JaBiieHus - P B
orpeAeNIEHHOM y4YacTKe Tela MPUBOISAIINM K KPaTKOBPEMEHHON CMEPTH JIM00 MOTEPH CO3HAHUS C HOBBIM
BO3POXKJICHHEM 4Yepe3 HOBBIM HMH(GOpPMATHBHBIN mpenen Oecco3HaTenbHOW amantauuu Tena. O0Xxoxas
CTapblii MOJCO3HATENbHBIN TMpefes, YBEIUUMBAas €ro C CEHCOPHOH BOCHPHUUMYUBOCTBIO. UTO Takum
0o0pa3oM B HEKOTOPOM pOJie SBIISCTCS Tepaluel JYIIEBHOIO COCTOSHHS Tejla BEIyLIero K CHATHIO
HaANpPsDKEHUs SMOIMOHAIBHOIO JIucOaiaHca B KOJUYECTBEHHOM YHCIIE, BHIPABHUBAIOIIETO TUHAMUKY
MICUXOJIOTHH, B HAPABICHUH [TO3UTUBHOM XapaKTePUCTUKU Tejla CTAOMIN3UPYS TOCTOSHHBIN SAKOPb. [ e
CIIEYEeT Y4eCTh B KaTaCTPO(PHUUECKOM 3HAYCHHUU TOTO YTO JAXKE JAHHBIA CIOCOO M €ro CBOWCTBA HMEIOT
npeaen kotopeiii compoBoknaercs CMEPTBIO 6e3 mpoOyxnenust tema, win KATAKJIIM3MOM
HAHOCSIINM yIIepO MPOBOLHUPYEMBIM HCTOUHUKAM C CHIJION 00paTHO MPOMOPIIMOHAIBHO MOTYyYSHHOM.

TakuM 00pa3oM MHHHMAJBHBIM pe3ylbTaT TOTO YTO, OCHOBHAs CHJIOBas XapaKTEpUCTUKA
JJIEKTPOMArHUTHBIX IIOJI€H CTaHET PABHOM OTHOIICHWIO CHJIBI JCHCTBYIOLIEHM Ha ONpEeNeIEHHBIN
uctoyHUK (M). C akKyMyJIHPYIOIIUM BOCHPUSITHEM U B aMIUIUTYy BEIMYMHBI TOTOKA TAPMOHHYECKUX
Koyie0aHul, K BO3JEHCTBHIO HA MOMEHT PEaKUUHU BBIXOAA AJICKTPOMArHUTHBIX MOJEH, Ompenenss ux
BKJIQJ] MHEPLHMEN U UHIYKIMEH, KOTOPOW MOTYT JaTh BHEIIHE MOMABIINE B [10JI€ HICTOYHUKH U3Ty4YCHHE
sHepruu 0e3 OYeBHIHOCTU OTAa4H. Tak ke ClieyeT OTMETHTh U TO, YTO JIFOO0H MCTOYHUK JCTHUTCS Ha
7IBA BUJIA U MOXKET ObITh M IEPEMEHHBIM M TTOCTOSTHHBIM, KaK MOTJIOMIAIONINM, TaK U U3ydaroumm. [ ne
MIOCTOSIHHBIA CJIEyeT OCTaBJIATH B IOKOE JUIsl MHEPLUUH M OCHOBHOM pabOThl, a MEPEMEHHBIM IS
MOTJIOMIEHUS KaK pacXoaHblid. C Ipyrol CTOPOHBI KOT/Ia PACXOJIHBIN MM MEPEeMEHHBII He MOXET J1aTh
BBIXOJI U3TY4EHUS, TO BCET/Ia CTAHOBUTCS MOTJIOMAIONINM, U3 ATOTO OyJIET CIIpaBeIMBBIM ITePEMEHHBIN
OCTaBUTH B TIOKOE, a JUIsl TOTO YTO OBl BOCTIOIB30BATHCS, 1aTh IBUYKEHUE WU BOCIIOJIHUTD CUITY, CJIEAYEeT
00paTUTCS K MOCTOSITHHOMY. [ 1ie Tak *e cieayeT YUUThIBaTh Mpuel 0aganca HHEPIUU OCTOSHHOTO.

C npyroii CTOpOHBI, €CTH MOJYyYaIOIIUN UCTOYHUK SIBJISIETCS HECTAOMIIBHBIM KaK, MM IEPEMEHHBIH,
TO B JAHHOM CJIy4ae CJIEAYET y4eCTh U OTMETUTD, UTO JAHHBINA UCTOYHHUK SABJIAETCS 0€3/1eHCTBEHHBIM WIN
HECHOCOOHBIN cTaTh MOCTOSHHBIM. K camocTosiTensHOMY Ha0oOpy HHEpPIUU B OOIIEM JBHKEHUU
JEMCTBYIOIIET0 MOCTOSIHHOTO B BBIXOJIE M PETEHEPALINN AKKYMYJIUPYIOIIET0 COOCTBEHHOT0, B 00OpallleHuU
paloHaIbHO PAcXOAyeMOW SHepruu oOIero ¢ Tem, uyTo oOpeuéH Bcerga ObITh MEPEeMEHHBIM. 3a
UCKJIIOYEHUEM OIBITAa U SKCIIEPUMEHTA, HO B CIy4yae TOJIBKO O JBAJLATH ISATHU JIET, WK KOHKPETHO C
Hayaja JABaJlaTH IIEeCTH JIeT. Tak Kak JaHHBIM HCTOYHUKAM CBOMCTBEHEH ITOCTOSHHBIN IEPUOJT 3aTPAThI
Ha TaKoM ke MPOMEXYTOK BPEMEHHU YTO U OT 00pa30BaHUs, TaK KaK OTPOMHA BEPOATHOCTb MIOCTOSIHHOTO
TOPMOKEHHMS B JBM)KEHUHM IIPOLECCa Pa3BUTHUS, OOILETO JIBUKEHUSI IOCTOSHHOTO MJIM CAaMOT'0 OCHOBHOTO
B OKpykeHuH. Tak kak B Oojbllell Mepe NpOSBISETCS OTpaKeHWE HeraThBa WIM HEJOPa3BUTOCTH
OKa3bIBAIOUINX BIMSHUE HA Apyrue HcTouHUKU. OOpasys TakuM 00pa3oM HE3HAUUTENIbHOE MPEsATCTBHE
KOTOpoe o0pa3yeT TYIHUK, BEAYIIHI K BO3BpaTy uepe3 OOoJIbLINE 3aTpaThl HA BBIXOJE K CTAOMIBHOMY, a
MMEHHO IIOCIIEAO0BATENIbHO CIPABEUIMBO  IPAaBUIBHOMY, PpEreHEpalMOHHOM HMHEPLUOHHO -
aKKyMYJIUPYIOLLIEMY JBM)KEHMIO, MOJAEpPKHUBAsi IOCTOSHHOE CTa0WiIbHOE (MakCUMalbHO OIM3KOe
CTaOMJIBHOMY ) MJIM OTHOCUTEJNIBHO K IOCTOSIHHO cTabUIIbHOMY (OJ1M3K0e cTabmiIbHOMY) B cepenie. To ecTb,
CO3/1aBasi HHEPIUIO MPOMOPIIMOHAIBHO PAIIMOHATBEHOMY pacXo/y 3aTpat, Ho He Oosiee 50%, a IMEHHO ¢
camMoil MUHMMaJIbHOM 0T oOpateHus 3aTpaToil. [Ipu Tom uTo, ecnu faxke noTpedyeTcs HyJEeBOM IMyCK B
YIBOEHHOM 00bEME K MOCTOSSHHOMY JBUKEHMIO, JIJIs1 paboueil CHilbl CTaOMIIBHOTO, OaJlaHC CUCTEMBI ITPU
MUHUMAJIBHOM CPOKE B 3aBUCUMOCTH OT HHEPIIUH, HO Ha cpok He Oomnee 10 (mecsaTu ner).

C TOYKM 3peHUs XUMUYECKUX MTPOIIECCOB BCTPEYAETCSI B CX0KEM IIPUMEPE YEM MOKHO OOBICHUTS TO,
KOIZla OTpa)k€HUE AaTOMHBIX SJEp, MOIYT, IpEBpalaeTcss APYr B Jpyra IpU 3aMEHE NPOTOHOB
HEHTpoHAMHU U HA000poT, BcTpevarommuxcs B 3H — 3He, 14C — 140. JIubo mpu pa3ImIHbIX COCTUHEHUSIX,
Korjga TpeOyercs IMOJIyYUTh KaKHe-THOO WHBIE MPOAYKTHI, B COCTaBE KOTOPBIX, M3 MPOCTBIX MOXKHO
00pa30BBIBaTh CIOXHBIE U Hao00poT. K mpumepy, korna u3 cocraBa cunre3-raza Hz + CO MOXHO B
NEepCHEeKTUBE MPeoOpa3oBaB B TOIUIMBO C UCIIOJIB30BAHUEM €r0 KaK roproyee B TeIJIOIHEPreTuke, myTéM
CIUAHUS JNErKUX sgep B Oojee TsDKENbIe, MPH BBICOKUX TeMIepaTypax C MPOUCXOXKJIEHUEM
TEPMOSIIEPHBIX PEAKLIUU B COMPOBOXKIECHUH OOJIBIINM BBIZIEICHHEM dHepruu. HayuuBimcey ynpasisTh B
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pelIeHMsIX 3a/1a4, Kakux-1u0o mpolseM, TO B IJIa3Me€ MOXKET ObITh JOCTUTHYTO BpeMs YAEp:KaHUs
BBICOKOTEMIIEPATYPHOH IJIa3Mbl B CUCTEME, TJ€ IUNIOTHOCTh €€ YacTHIl, CMOKET IIPEBBIIIATH, YHEPTHIO,
BBOJHMMYIO B CHCTEMY. JIJIs1 3TOr0 UCIOIB3YIOTCS KBa3UCTAallMOHAPHBIC X UMITYJIBCHBIE CUCTEMBI. TOKamuy,
CTEJIapaTOPOMHM, 3€PKAJIbHBIMHU JIOBYIIKAMM M TaK Jajnee. YEpKaHUE M TEPMOM3OJIALHMS IIa3Mbl
OCYILECTBIISETCS B MArHUTHOM I10J1€ Pa3JIMYHbIX KOH(Urypanuii. B uMnynbsCHbIX, I1a3Ma co31aéTcst npu
B3alMOJICICTBUM C TBEpAOTENbHON MuIIeHbI0. Kpynunkamu cMmecu neitepust D, ’H n tputHus T, 3H
UMIIYJIbCOB JIA3€PHOTO M3JIyYEHHs] WM JJIEKTPOHHBIX ITy4KOB. YUTO, TakuM 00pa3oMm, CTaHOBUTCS
IIOHATHBIM U OYEBUJHBIM TO, YTO J@HHBIM IPOLECC CTAHOBUTCS YIPABICHUEM TEPMOSACPHOIO CUHTE3A.
B kotopoM peamusyercss B BHJAX IOCJIEI0OBATEIBHOCTH TEPMOSIEPHBIE MUKPOB3PBIBOB, MasbIX
TBEPJOTENbHBIX MUILIEHEH, onafamomux B Gokyc nyuka. M3 storo cieayer to uto: - Eciu npobiemot,
CTaHOBHTCS KaKue-IT1u00 IHEPreTHUECKUe MpoOIeMbl, TO B JaHHOM Cydae, pelieHHeM TaHHOTO IPUMepa,
ABJISIETCA 00ECIeuYeHUe SHEprueil NMpakTU4YeCKW Ha HEOrpaHUYEHHBIH CPOK, B Mepax MOTpeOIeHUs
YeJI0BEYEeCTBA, MPAKTUYECKUM JapoM, IOCPEJICTBOM HHTEIUIEKTyalbHOU crocoOnoctu. IIpeBpamas,
KaKyl-JIN0O SHEpPruo, B JBHKEHUE 4ero jaubo B Apyryro. IIpu ycrnoBHsX CTpOro panyoHaJIbHOW U
3a0J1IarOBpeMEHHON dKCIUTyaTalluu U 3aMeH obopyaoBanus. C Apyroi CTOpOHBI, 0OpaTUB HE3aBHCUMBIE
IpoIecChl B IPOTHBOIIOJIOXKHOM HAINPABIEHUM MOKHO HOJYYUTb OOPAaTHBIA JINOO MOJO0XKHUTEIbHBIA
pesyabTar. M3 Toro yro: - Kakumu Obl HEOBUIM LEHHOCTH, B OTHOIIEHUH KOT'O WJIM 4YEero-Iru00 KakuMm
IIyTEM OHU IIOJIy4yeHBl. A MIMEHHO, KaK WJIM 4eM, OT KOro U B Kakoe Bpems, TO B XyaueM cinydae. Korga
MIPUCYTCTBYET I'yOUTEIbHAS CHJIA, KAKUX-THOO0 BO3JICHCTBUM, TO BRIPOBHATH OAJaHC MOKHO BCETAA Iy TEM
JABJIICHHUS B HE3aBUCHMOCTb CTOPOH M BO3JCHCTBHI MEXAY IMOJOKUTECIBHBIMU U OTPULATEIIBHBIMU
I0JIOKEHUSMH, BCET/ia MPOILe BCEro, TONbKO ML Toraa. Korjga naBneHrne He BBIHOCUMO U MOBEPHYTO
00paTHO MPONOPIMOHAIBLHO HA TOYKY BO3JEHCTBHMS MCTOYHHMKA, C OTPAXEHHUEM HAa CaM HCTOYHUK
BO3JCHCTBUS B IUIOTHh [0 JMKBUJALMH 3a MCKJIFOUEHUEM OCHOBHOIO JAIOIIETO JBUKEHHE JMOO CHITY
sHepruu. M3 storo cienyer BbIBOA TOro 4ro: - JIro0oe u3MeHeHue CBOWCTBA (PM3UUECKHUX IPOLIECCOB
HaXOJUTCSI B 3aBUCUMOCTH JaBJIEHHA O0bEMa 4acTHIl BO3JIEHCTBYIOILErO BELIECTBA, CIIOCOOHOIO K
M3MEHEHHMIO CBOMCTB (PM3MUECKOro Ipolecca B MPOCTPAHCTBE, B HE3aBUCUMOCTb BpeMeHHM. Tak Kak
IIPOCTPAHCTBEHHO-BPEMEHHAsl 3aBUCUMOCTb CBOWCTB, (PU3MYECKMX MPOLIECCOB, M3MEHSETCS MOJ
BO3/ICHCTBUEM JaBlieHUs, 00BbEMA YaCTHUI] BELIECTBA HE 3aBUCUMBIX OT CONPOTUBIIEHUS M CKOPOCTU UX
BOCTIPHSITHS, CIOCOOHBIX M3MEHATH IPOIIECCH CBOMCTBA (PM3MYECKOTr0 pocTpaHcTBa. M3 atoro ciemyer
TO, YTO JIH00OE Tello, HaxoJslleecss B 3aBUCUMOCTH JaBlieHHs 00BbEMa 4acTULl BO3JCHCTBYIOILErO
BEIIECTBA, CHOCOOHO K HW3MEHEHHWIO CBOWMCTB (PM3UYECKOTO IMpoIecca B IMPOCTPAHCTBE, C POCTOM
MIOCTOSIHHOM CKOPOCTH U 00bEMa B HE3aBUCUMOCTH BPEMEHHU MPHU YCIOBHM MOJIHON SHEPIrHM MUHUMYM
IBYX TeJl C MPUPOJHBIM HMHTEIIEKTOM. Tak Kak, JeHCTBUS, MPUHUMAEMBbIE Ul PEIIEeHUs, CIIOCOOHBI
peann3oBaThCsl Jaxe B COCTOSHHUU TOKOS WM 0e3 NpUMEHEHUs (QU3MUeCKOW CHIIbl JeWCTBUil,
MTOCPEJICTBOM CHJI MHBIX 3aKOHOMEpHOCTeH. C cOXpaHEeHHEM CHJIbl BO3ICHCTBYIOIEH U TOTJIOMIAOIIICH,
OCTaBasAChb TEMM K€ 4YTO M B IPOLECCE IOJHOM aKTUBHOCTH. Benymen K ycranocTd Ha 3aTpary
aKKyMYJIUPYIOLLIETO B NPUMEHEHHE BOCIIOIHEHHUH BEIYLIEro K pereHepanuu Kakux-ITu0o pelieHuit
o0pa3oBaBIIMX JABWXKEeHHE. Tak Kak, KaxkJo0e OINpeesIEHHOe XMMUYECKOe COeIMHEHHE, HE3aBUCUMO OT
crocoba ero Mojay4yeHus, COCTOMT U3 OJHUX U TeX ke 3yieMeHTOB. [Ipu ToMm, 4TO, OTHOIIEHHE X Macc
IIOCTOSIHHBI, @ OTHOCHUTEJIBHOCTh KOJIMYECTBA HX AaTOMOB BBIPAXKACTCS LEIbIMA 4YHUCIAMHU IIyTEM
BBIPAKEHUS AJIEMEHTAPHBIX YaCcTUIL B TPOCTPAHCTBEHHO-BPEMEHHOM 3aBUCUMOCTH B ABM)KEHUU BaKyyMa.
C oTpaxxeHHEM B MPOEKLHM, MPU TOM, YTO CTPYKTYpPOH M CBOMCTBAMH OTpa)KE€HHs 00JIQJarOLINX
XapaKTePUCTUK CTPOEHUH SIBJISIIOTCS: - BU3yaJbHbIE, ay/ihajibHble, KWHECTETUYECKHE U MOJIMMOJAIbHbIE
00pa3oBaHMs HA ONpeIeNEHHBINA eproJl BpeMeHH. M3 Toro uro, JaHHOE COeIMHEHHE JOMYCKAeT TOJIbKO
MIOCTPOCHHUE HECKOJBKO MPUEMJIEMBIX CTPYKTYPHBIX (OpMYI AEHCTBUTEIBLHOTO COCTOSIHHUSI MOJIEKYI,
3TOTO COETUHEHUS M €ro XMMUYECKUM CBOMCTBaM. B uém oTBeuaer, kak Hekas - 1100 oJlHA OTJENbHAs
¢dbopMynia, a HU HEKOTOPOE HX COYETAHUE HAJOXKEHHE JUOO pe3oHaHC CTPYKTyp. Tak Kak, Kaxaoe
OIpeIeIEHHOE XUMHUECKOe COeIMHEHHNE, HE3aBUCUMO OT CII0c0o0a ero MoJydeHUs] COCTOUT U3 OJIHUX U
TeX e 3JIeMeHTOB. [Ipu TOM, UTO OTHOIIEHHE UX MAcC MOCTOSHHBI, @ OTHOCUTEIBHOCTh KOJIMYECTBA UX
aTOMOB BbIpaXkaeTcs wLedbIMH uyuciaaMu. CTporo MNpUMEHHMBI K Tra3000pa3HbIM, U KHJIKUM
coequHeHUsIM. CoOrjacHO KOTOpPOMY: - BCE MHMKPOCOCTOSHUSI CHUCTEMbl C JaHHOW SHepruei
PaBHOBEPOSATHBI. Tak Kak B TEPMOJMHAMUKE, YUCIIO PABHOBECHO COCYLIECTBYIOIIMX B KaKOH - JTHOO
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cucteMe (a3, He MOKeT ObITh Oosblie uYnciaa oOpasyromux ATH  (a3bl  KOMIIOHEHTOB.
XapakTepu3ymuxcsi CTEXHOMETPUIECKUM COOTHOIIEHWEM YYaCTBYIONIMX B HUX BEIIECTB, CTETICHBIO
MpeBpalleHusi KOHCTAaHTAMH CKOPOCTH U paBHOBECHEM, SHEPTHUEH aKTUBAIIH, TEIUIOBBIM Y dexTom. ['1e
CIIEAYyeT OTMETUTh OCOOBIM 00pa3oM TO, YTO JIIOOBIE pPEAKLIUU 3aBUCAT TOJBKO OT JIaBJICHHUSA
MOPOYKIAIOIIETO CHITY 00pa3yoIIyl0 3aKOH HEPa3phIBHO CBSI3aHHBIA PAaBHO3HAYHBIM B3aHMMOJICHCTBHEM
MEXIY peakuusMu (U3NYECKHX U XUMHUYECKUX IPOIECCOB, OOpa3yrOIIMX HHU3IIEe KBAHTOBOE IOJIE
Jarolee BUPTYAIU3allui0 WM WLTIO3UI0 TIEPUOa BPEMEHU B OTPAKEHHH PEaTbHO OOBEKTUBHOCTH B
BO3JICHCTBUM HA BOCHPHUSTHE MPHPOABI OHUOJIOTMYECKOTO BHUAA. B BBIpAXKEHUHM MaTEeMAaTHUYECKOM
BEJIMYMHBI COCTABJISIONICH NPOILIOe, HAcTosmee W Oyaymiee CTPYKTYpPhI, CHCTEMBI KOOPIMHAT
BEKTOPHOTO MPOCTpaHCTBA. Tak Kak JF000€ BEMIECTBO U €ro CTPYKTYpa, (hopMa U BUJI 3TO IIEPHOJ] pecypca
BpPEMEHH, KOTOPBIN OT HYJIS uepe3 Jr000e 00bEKTUBHOE CTPEMHUTCS K HYJIIO OCTABIIUCH IIPH 3TOM HYJIEM
N =0 — 0, octaisis, 4TO WK HA YEM JIHOO0, TIOCIIe ceOsl B BUIE CTPOCHUS GOPM, CTPYKTYP, OTIIEYATKA U
cliesia B ICTOPUH JTUOO TIaMSITH.

W3 BeIIIE Beero mpuBEAEHHOTO MOXHO OMPEICIUTh U TIOHATh B OUYEBUIHOCTD TOTO, YTO JAHHBIN
CIOCO0 SBJISIETCS CIIOCOOOM ITpeoOpa3oBaHne OMOIHEPTUH B PE3yIIbTAT IPOAYKTA INO0 MaTepraau3aen
MPOU3BEACHUST peaTU3alliK, SBISFOIIEHCS JIOOBIM OCYIIECTBUMBIA  (DM3UYECKUM IPOIECCOM B
MCTIOJTHEHUH, KaKOT0-I100 pe3yibTaTta, ero KoHeuHou 1enn. Co3HaTeNbHbIX U (PU3NYECKH MTPAKTHYECKH
BO3MOJKHBIX PCUICHUH B BOIUIONICHHE C JOCTATOYHBIM BPEMEHHBIM CPOKOM NpPU HAJIMYUU BO BXOJ U
pacnpeziesieHus BeuiecTa (CpesiCTB) B BBIXO pabOThI.

[TosTOoMy, naHHOE M300pETCHUE MOXKET HAUTH CBOE TOCTATOYHO HIMPOKOE MPUMEHEHHE B Pa3HOM
cdepe MPOMBIIUIEHHOCTH OTpaciieil MPOU3BOJACTB KaK CIIOCOO pe3ynbTaTa TEXHUYECKHUX PEIICHUN
OCYIIIECTBUMBIX M HAIIPABICHHBIX HA PE3yJIbTAT ACUCTBUI SBJSIOIINXCS BUIOM U OTPOKECHHEM JIFOOOTO
HATYPaJIbHOTO NMPOJYKTA B MEPAX MOTPEOHOCTH M PAlMOHAIHM3ANNH. 3aBUCAIIETO OT CO3HATEILHON CHIIBI
MHTEIUICKTYaJIbHOW MOTPEOHOCTH MBIIUICHHS, B Ha3HAUCHHH Psa MOCICAOBATCIBHOCTH (YHKIUN B
nBrokeHNH. TpeOdyeMoro BpeMEeHHOTO CPOKa MCIIOJIHEHHS C PacX0/I0M PallMOHAIBLHO TPEOYEMbIX CPECTB
Y BpEMEHH. 33 UCKJIFOUEHHEM OTCYTCTBUS TPEOYEMOTO COCTOSHHSI UCIIOJHUTEIBHOCTA B BO3MOXKHOCTh
COOTBETCTBUS (PU3UICCKON, XUMUICCKOW M OMOJIOTHIECKONW BO3MOXKHOCTH, KaK U IOCIICIOBATEILHOCTH
ux cunTe3a. CTaOWIbHBIM, IPEAOCTaBICHH 00bEMA, BIIa U (DOPMBI HATIPABJICHHOM 3a/1a4H, JBHKCHHUS,
mporecca, CBOMCTB, CTPYKTYpPBI, KadecTB. B ocymiecTBieHne OOBIYHOTO MBICICHHOTO pacuJeHEHHUE
BOCIIPHUSATHS B 00pa30BaHKE C COOTHOIIICHUEM KaueCTBa, SMOLIMHI U YYBCTB KaXI0H padoveil eIMHHIIC HITH
obpazoBanus. [loaTBepKACHHBIX HA COOCTBCHHBIX OIBITaX, MPAKTHYECKOM TPHUMCHCHUU U3
00OCHOBAaHHBIX U MPOBEPEHHBIX HA MPAKTUKE 3aKOHOB TEOPHH, OCHOBAHHOW Ha MCIOJB30BAHUU UHBIX
3aKOHOMEPHOCTSIX CYIIECTBOBAHUS (PU3UUYECKHX TPOILIECCOB B OMO-(PU3HOIOTUUECKOW CIOCOOHOCTH
JEHCTBHI pa3pemiariuxcs YUCcTo OMOMEeXaHMUeCKUM MyTéM O0e3 HaHEeCEeHHUs Bpe/a.

Onucanue, popmynupoexka u noacHeHue ¢ Meopuu U MamemMamuyeckoil gpopmyne:
- JIiobas mouka obnadarowjas 08UdCEHUEM, CBOUCMBEHHA, BEPHYMCS 8 UCXOOHOEe NOJIOMCEHUe, BHe
3a6UCUMOCmU 8peMeHU U e€ Npebbleanus 6 GeKmMOpHOM npocmpancmee. Tax Kak, n06as mouxa
NPOCMPAHCIMBA BEeKMOPHOU CUCTEMbl, 8ce20d CMPeMUmcs NONACMb 6 UCXOOHbIU NYyMb NOPOHCOEHUs.
H08020 08UJICEHUs C 0Opa308anuemM MoyKku, 8 Xxo0e OeleHUs NOCPedCcmeoM HOB8OU, Tubo npedvloyujell 8
npubasnenue Kk ooujemy, npuoopPemeEeHHoOU Macchwi.

- Jlloboe uzmenenue ceoticmea uzuyeckux npoyeccos HAxXOOUmMcs 8 3a8UCUMOCMU O0asleHUs 00vbéma
yacmuy 6030elcCmaylouie2o 8ewecmad, cnocoOH020 K USMEHEHUI0 C80UCmE Guzuiecko2o npoyecca 8
npocmpancmee, 8 He3A8UCUMOCMb epemeHu. Taxk Kax npocmpaHcmeeHHO-8PeMEeHHAs 3A8UCUMOCTb
CB0lICcMm8, PU3UUECKUX NPOYECCOos, USMEHAEMC s 0O 8030elicmeuemM 0asieHus, 00véma yacmuy eeuecmasd
He 3a8UCUMbIX OM CONPOMUBIEHUS U CKOPOCMU UX B0CHPUAMUS, CNOCOOHbIX UBMEHAMb NPOYeCcCyl
ceolicms ¢pusuueckoeo npocmpancmea. M3z smoeo ciredyem mo, umo nioboe meio, Haxooaujeecs 6
3asucumocmu 0asnenuss 00vEMa Yacmuy 8030eticmeyIouleco 8ewecmad, CHOCOOHO K USMEHEHUIO CBOLICME
@uzuueckoeo npoyecca 6 npocmpancmee, ¢ poOCmom NOCMOAHHOU CKOPOCMU U 00bEMA 8 He3A8UCUMOCTIUL
8peMeHU NpuU YCI08UU NOJIHOU IHEP2UU MUHUMYM 08X mell.
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- ()Gpasoeanue He 3aesucum om HanpaejleHus Oeugmeﬂuﬂ,lnak Kak n000e 08UdNCeHUs 3A6UCUM OMm
nOCﬂEdOGdﬂ%mbHOCﬂnl06pa30€aHuﬂ€?Haﬂpa8ﬂ€HM€,CﬂdZd&MOﬁ(}m@Wb1606béM&

- Heticmeus, npunumaemvle 015 peuteHus, CnOCOOHbI peanu308amvpCs 0axce 8 COCMOAHUU NOKOSA Ul 6e3
npuUMeHeHuss puzuuecKol cuibl 0elUcmaull, NOCPeocmeom Cul UHbIX 3akoHomeprocmeti. C coxpanenuem
cunel 8030elicmayroweli U no2iowarouell, 0Cmasasco memu xee 4mo u 8 npoyecce NOAHOU AKMUBHOCTIU.
Beoyweii k ycmanocmu na sampamy akKymMyaupyloue2o 6 npuMeHeHue 60CHOTHEHUL 8edyujeco K
peceHepayuu Kakux-1ubo pewienull oobpazosasuux ogudcenue. Tax Kax, Kaxicooe onpedeiénHoe
XUMUYECKoe COeOUHeHUe, He3A8UCUMO OMm Cnocoba e2o NOJYYeHUs, COCMOUMm U3 OOHUX U Mmex dice
anemenmos. Ilpu mom, umo, omHoOwEeHUe UX MACC NOCMOSHHbL, A OMHOCUMETbHOCMb KOJIUYeCmEd UX
amomos8  8vlpadcaemcs  YenblMu  YUCIaMU  NYMEM  BbIPANCEHUs  JIEeMEHMAPHbIX — 4acmuy 6
NPOCMPAHCMBEHHO-BPEMEHHOU 3A8UCUMOCTU 6 Osudicenuu eakyyma. C ompadsxicenuem 6 npoekyuu, npu
MOM, 4MO CMPYKMYPOU U CBOUCMEAMU OMPAXCeHUs 001a0aiowux Xapakmepucmuk CmpoeHuu
ABIAIOMCA. - GU3YAIbHLIE, AYOUATIbHbIE, KUHECmemudeckKue U NOAUMOOdIbHble 00pa308aHusi Ha
ONpeoenéHublil nepuood 8pemeHtu.

- Jlasnenue nopoxcoaem cuny o00pazyiowyio 3aKOH HEpPA3pPblEHO  CEA3AHHLIL PAGHO3HAYHBIM
83aUMOOeliCmBUeM MedHCOY Pearyuamu Quauyeckux U XUMUYECKUX npoyeccos, 00pasyrouwux Huzuiee
K8aHMOoBoe noje oaiouee SUPMYaru3ayuio Uil UiIo3ur0 nepuooa 8pemMeHu 6 OMpAadCeHUU pPeanbHO
00beKMUBHOCU 8 B030€UCMBUU HA B0CHpuUAmuUe Npupoosl OUuoIo2U4ecKo20 6uoa. B evipadicenuu
MaAmemMamuyecKol 8eludUnbl COCMasAowell npoulioe, Hacmoswee u 6yoywee cmpykmypbl, CUCmeMbl
KOOpOUHAm 8eKMOpPHO20 NPOCMPAHCMEA.

Peanuzayus, cesasv u onuyemeoperue 0aHHO20 NpoeKma, NAMEHMHOU MeXHU4ecKou 3aa6Ku, Ovlid
ocywecmenena u cocmasnena eouncmseennvim Aemopom - Apmyp I'ennadveeuy /loezyns. Ilpu nomowu
uHgopmayuu ymeepicOeHHol CO8emoM HAYUHO-PEOaKYUOHHOU KOJLIe2UU, WUPOKO20 Kpyed VUEHbIX U
cneyuanucmos. Ilpedocmasuswiux ungopmayuto 0131 Aeémopa udeu, KaAK ONUCAHUE PACKPLIMOZO,
MOYHO20 CMbICIA 8 OMOENbHBIX CJLOBAX U UX 3HAYEHUU, NOCPeOCmBOM 0OHOMOMHO20, YHUBEPCATbHORO,
SHYUKIONeoudeckoeo crosaps. Illozeonrusuieco noayyums u 6vlieecmu GYHOAMEHMANbHYIO, 00WYI0
dopmyny cunvl, UHMENIEKMYANIbHOU 3SHep2uU, KOMOpAds O8UNCEem 6CeM CYUleCmeyrouum 6 mupe,
npoOCMpaHcmee U 8CeleHHOU.
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1)  [lanHbIA CcHOCOO SIBISICTCS MOMEHTOM, CTPOTOMl M B TOXE BpEMs CIpPaBEIMBON (uKcaimy,
IIOCJIE0OBATEIBHOCTSAMU MPEJOTBPAIIEHUA OJHOTO U3 OCHOBHBIX IOHSATHM MaTEeMaTHYECKOIO
UCTIOJHEHUs. B mocnenoBaTenbHOCTSIX 3JIEMEHTOB JII000H MPUPOIbI, 3aHYMEPOBAHHBIX HATypalbHBIMU
yucnamu 1, 2, ... n, ..., 1 0003HaYCHHBIX X1, X2,... XN,... WK KOPOTKO{XN}, hukcupyrommx ($ha3zoBblii
MoMeHT. C MOMEHTOM peakuuu (a3bl NPEeAbIIYLIEro sBiIeHUs (00pa3oBaHUsA), SBJIAIOTCS HUCXOIHBIM
BELIECTBOM ITOCIIEAYIOLIETO.

2) MowmeHT (a3oBEIX TOYEK OepyT Hayajga B OCHOBHOM OT MCXOJHBIX HJIM HYJISI, KOTOPBIA K JIIOOBIM
qucjiaM OT MOCJIEAHUX He MeHsieTcs: a + 0 = 0 + a = a, Tak KaKk B CBOIO OY€pE/lb IPOTUBOIOIOKHOCTU
IIPOU3BEACHUH JIIOOBIX YKMCEN Ha Hylb Ja€T HYJIb
ax0=0xa=0

B nanHoM cityyae BO B3aMMOAEHCTBUM C YMHOXKEHHMEM U JEJICHUEM K 00pa30BaHUIO NIPOU3BEICHMSI, KaK
MPaBUJIO, HEBO3MOXKHO. VI3 3TOTO ciieyeT To uTo, 3(h(PEeKTUBHOCTh M IKOHOMUYHOCTH MOJIE3HA TOTIA U
TeM, KOTJa MaTepUa3alii WU pealu3aluu OCYLIECTBIIAIOTCS IYTEM IPOU3BOACTB B AHAIU3aX W3
CpeAcTB OOBEKTOB (CTPYKTYp, Tel) pealnu3ylommx (MPeIoCTaBIAIONINX) JKEIaeMbldi pe3ysibTaT Ha
ennHuIly N = 1 B mpemocTraBieHUHM NOTPEOHOCTH 4ero ju0O0, B HE3aBUCHUMOCTU M Koiuuectse. C
YCIJIOBUSIMU KOMIIEHCALIMH 3aTpaT, ONPeAEIEHHBIX IIEPUOIAMHU B YIBOCHHYIO CTETIEHb CBOOO/1bI AEUCTBU.
3a cTerneHb MHTEHCUBHOCTH MPEAOCTABICHHBIX padoT, KauecTBa BEILECTB (0OBEKTOB, MIPEIMETOB, TEI,
CIIoco0O0B, TPOIECCOB, MPOAYKTOB, HH(OpManuu), OT MOJHOro O0O0bEMaA, CIydasMH aHAIU30B
MOJIOKUTEIbHBIX MaTepuanu3aluil (peanusanuil).

3) Cxopoctp npuOnmxeHust K Ha30BbIM MOMEHTaM 3aBHCHUT OT MacChl BEILIECTB, MPEOOpPa30BaHHBIX
CWJIOW HHEpUUH CaMHUX MacC, ONPEEIAIOIMX Hadano (a30BbIX CKOPOCTEH U@, C KOTOpPOH

MEPEMEINAIOTCS B IPOCTpaHCTBE (ha3bl (P IUIOCKOH MOHOXpOMATHYeCKHX BOJH Yy = Asing. B
3aBHCHUMOCTSX TIpejiesia MoCIeI0BaTeIbHOCTH U (POPMYJIbI TIOCIEI0BATEIIBHOCTH MPH/IETa 00pa3yIoIINX
Asin<p+(:25m0

OHEPTIHUIO UHTCIUICKTA U aKKYMYJINPYIOIIHUX CBOMCTB 110 (l)opMyne E= d=14v"

4) Co3nanue Ga30BbIX YCTOHYMBOCTEH MOJISIMH, B HCKITIOUYCHHSI HHTEp(a3, SIBISIOTCS KaTacTpOhUISCKU
BaYKHBIM MOMEHTOM BO U30€KaHNE KaTaKJIM3M U 3aKJIF0YAI0TCS 1711 TOT0, 4TO OBl B CpeHEM 151 O0JIbLIEeH
IPYIIIBl YCKOPSIEMBIX YaCTHIl BBICIIEH 3HEPruM, U3-3a 3aBUCUMOCTU MAcC OT SHEPruH, MyTEM (a3oBbIX
YCTOMYMBOCTEN MOAJEPKATh PE30HAHC MEX/y JBM)KEHHEM YacTULl U YCKOpsomMMcd nosneM. B xone,
KOTOpPBIX M oOpasyercs (uUHHUIIHBIE(KOHEUHbIE) 00pa3oBaHMs OOBEKTOB, BEIIECTB TOJ JIaBICHUEM
BeuiectBa X B HANpPSOKEHUM JABJICHUS TMEPEXOSIIEro B HWHYIO (PU3MYECKYIO CHIIy, B CXOXHX CO
CpPaBHEHMSIMH C CHJIaMH JaBJICHUM TPaBUTALMOHHBIX JJIEKTPOMArHWTHBIX TIOJEH, BEILIECTB,
MEXaHUYECKUX BO3ACHCTBUM, XUMHUYECKUX pEaKIHi, (QU3NUEeCKUX MpOILEcCoB, OHOJOTHYECKUM
COOTHOILIEHUEM, TUCTIEPCHBIMH COCTOSHUSAMU. B pa3bsicHeHUN BbIpaXeHus, U3 pacuéTa MoKa3aHHs BUAA:
- B OTPaXEHUU KayeCTBOM BBLAENSEMON pabOThl, MBICIUTENbHBIX MPOLECCOB, B (U3MUECKOMN
BO3MOKHOCTH CHJI, TOCPEJCTBOM TEXHUUYECKUX JAEHCTBHUI B MaTeMaTHUECKOM BeTHMUMHE OMO(DU3NIECKUX
CBOMCTB, JBMKEHMSI IEHCTBUIN YUCTO OMOMEXaHUUYECKUM CIIOCOOOM OOILEro BUJa 3aMKHYTBIX B IIMKII:
dFn _ Asing+cZ@wmo dmv — F_, 1018
as d=1+v> dt

5) BakHEUNIMMU yCIOBUSIMHU TaKXKE SBISCTCS SHTAIBIHMS M SHTPOIHUS, B TAHHOM Cliydae 0003Havaemast
cuMBOJIOM (S). C paBHO3ZHAYHBIM 10 BaXXHOCTH JJIEMEHTOM JHTANBIIHMH, 0003HAYAIOIIMMCS CHMBOJIOM
(H), xoropas SBis€TCS OJHO3HAYHOM (PYHKIMEHW COCTOSIHUS TE€PMOJMHAMHYECKOH CHCTEMBbI MpH
HE3aBUCHMBIX IapaMeTpax SHTPONUHU S NpH JaBlIE€HUM P, CBA3aHHOM c BHyTpeHHell sHeprueit U B
cootHowmeHusix H =U + pV, rae V - 00bEM cucTeMbl IPH MOCTOSHHOM JJaBJIC€HUH U3MEHEHUE SHTAJIbITNU
PaBHO KOJIMYECTBY TEIJIOTHI, NOABEAEHHOM K crcTeMe. [109TOMY 3HTaIbINIO HA3bIBAIOT YaCTO TEMIOBOM
GbyHKIMEH WK Terocoaep:kaHueM. B cocTOSHUSX TepMOIMHAMUYECKOTO PAaBHOBECHS ITPH ITOCTOSSHHOM
JaBJICHUH p U SHTPONUHU S, SHTAIBIIUS CUCTEMbl MUHMMaJIbHA. DHTPOIHUS B CBOIO OY€pe/lb OJHO3HAYHAS
GYHKIMST COCTOSIHUSL TEPMOJMHAMHUYECKONW CHCTEMbI, M3MeHeHue HSHTporuu (0S) B paBHOBECHOM
NpOIIECCe PABHO OTHOILICHHIO KosmdecTBa TeIIoTh(Q), COOOIMEHHOTO CUCTEME MM OTBEIEHHOTO OT
Heé, K TepMoIMHaMudeckoil Temneparype T cucteMbl onpeensiercs no gopmyie:

10718 P =
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HepaBHOBeCHBIE TIPOIECCHI B M30JIMPOBAHHOW CHCTEME COMPOBOXKIAIOTCS POCTOM SHTPOIHU, OHU U
MPUOIMKAIOT CUCTEMY K COCTOSIHHIO PABHOBECHSI, B KOTOPOM S MaKCHMaJIbHA.

6) OnHMM U3 HAMBAXHEUIIMX KOMIIOHEHTOB, KOTOPBHIM SIBJISICTCS OCHOBHBIM CBOWMCTBOM BBIJICIICHUS
JaHHBIX OMOIHEPTHH, ONPEACISIONICTOCs KaK 3aKOH WJIM YUCIIO ABOTa/Ipo, Ha3BaHHOE B UeCTh Amedeo
Asoeadpo, obo3Havaromerocst kak NA u paBaoe NA = 6,022 1023 Mos1b~! Ha3BaHHOE B YeCTh

Xyeo Monw. C conepkaHueM MOJIEKYJ CTPYKTYPHBIX JIEMEHTOB BEIIECTB C TAKMM YUCIIOM aTOMOB, KaK
cogepxxutrcsi B pazmepax macc 0,012 xr xummyeckoro snemenrta 12C yriepoxaa. Ilpu mopoxaeHun
BO3/ICHCTBUSI OOBEKTOB, IPYT HA JIPYra, UX B3aUMHYIO0 00YCIIOBICHHOCTh TIOPOXKICHHS OJHUM 00BEKTOM
JOPYTUX TYTEM BO3ACHCTBHIA AJIEKTPOMArHUTHBIX BOJH OT 760 HM - HAHO METPOB 00YCIOBIIEHHBIX

Inm =10"m.

JIu6o naBneHreM 3BYKOIOIpaskaHus, 3ByKa oTpaxkeHreM ¢ yacrotamu ot 16 I'y no 20 kI'y, mocpencTeoM
yctporictB 6onee 20 xl'y ynbrpasByka, meHee 16 I'y nHppa3Byka. Camo 10 ceOe JaHHBIE KPUIITO
BEIIECTB MH(POPMAIUH SBISIFOTCS KaK MHIWBUIYATbHBIA, OTICIBHBINA JIMOO BBIICICHHBI KOMIIOHEHT
BEIIECTB, B CXOXKEM CPABHEHUH 110 CBOHCTBaM OMOJIOTMYECKOTO BHJIA, BRIPA0ATHIBAEMOTO U BBIIEISIEMOC
KJIETKaMU KeNé3, Kak (TOPMOHBI, CIIM3H, MOJIOKO, KOXKHOE cao). JlaHHBIH crmOco0 OCYIIECTBHM JIUIIh
TOJILKO KOTJIa, IEPeX0]] U3MEHEHHOTO COCTOSIHME CO3HAHMSI MO3T Y€ COBepIIni. [7ie B CBOIO o4yepenb
JTAHHOE BBIJICJICHUE OCHOBBI KPHIITO BEIICCTBA MPOUCXOAMUT M3-3a 3aBHCHMOCTH YacTOT pa0OThI MO3Ta
CKOHIICHTPUPOBAHHBIX Ha 1enu (00BEeKTa, Tela, IpeMeTa) BEeIIeCTBE ero, e€, ux peanusanuu. JlanHoe
OCYIIIECTBIICHUE XapaKTEPU3YETCsl JHUIIb TOJbKO KaK HEKas WHIWBHyaldbHas MO0 WHas (Qu3ndeckas
cuia.

7) ['MaBHEIM MOMEHTOM XapaKTEPHOTO BBIJCICHUE WM SBJICHHS, SBISETCS KaK HEKOH WIH
OMOJIOTUYECKON SHEpruu 00pa30BaHHOW JIIEKTPOMATHUTHBIM HMITYJIbCOM TPOCKIIMU MBIILICHHS
BOIUIOIIEHHONW B CIOCO0 WJIM TPOJYKT pe3yibTaTa YeJIOBEUECKOW MAesTeNbHOCTU. W3 ABMXKEHUS B
BbIPKCHUH 1¢.4.C./4 100 - MOLITHOCTH YesioBeueckoit sneprueit YEM/4, HSEN/h ¢ nosicuenuem o Tom,
9TO JaHHas DHEPIHs JBMKETCS 3a CO3HAHHMEM JICHCTBUI IMOJCO3HAHUS B OECCO3HATENHLHOCTH TeJa,
3aBHUCAIIMM OT IOCJIEIOBATSILHOCTH MBIIUICHUS, BIUSAHUS U TaMaTh. C y)ke UMeromieics Gru3nvecKoit
CHJIOH B Telie, mpocTpaHcTBe. B qanHoM ciaydae momHoctd N = A/t mpou3BOAMTEIBHOCTH B Yac OTHOM
CIMHUIIBI B 3aBHCUMOCTH MHTEIUICKTYAIbHOW U (PU3MUYECKON BBIHOCIMBOCTH B BHIPAXKECHUH IO PACUETy

nHuBHayabHOTO AQIFEX V10 ananusa (Tecta) MPOU3BOAUTEIBHOCTH

1 HSEN/h =1,342259768848086 kBT mOCTOsSHHO¥ BCEOOBEMITIONIEH SHEPTUH HAPMATLHOTO 3/J0POBOTO
YeJI0BeKa B 4ac B 00IUX 00bEMaxX, He BBIXOSINX 32 MPeeNbl MeTadhu3ndecknx Bo3MokHocTel. To ecTh
€CIIM 3TO peajbHO OCYHIECTBUTH TO 3TO PEaJbHO, €CIM XK€ HEeT, TO HeT W HHUKOI/Ia M He NPHU KaKuX
YCIOBHSIX. 3a WMCKIIOYCHHWEM, CIydas OIbBITa, €CIM 3TO TOYHO, B XOJE ABOJIOIMH W Tporpecca, B
COEIMHEHUSX MCUXUYECKUX, (PU3MUECKUX, XUMUUECKUX UM OMOJOTMYECKH OCHOBAHHBIX 3aKOHOB WU
CITydasiMH TIOHSITHSI U PEaJIbHOCTH C XOJIOM BpeMeHH. B Hanmuue BBIACTICHHIA, IPU €ro PACMOJI0KEHUN B
HQIMYUKM CaMOM CIOCOOHOCTH, BBIpaOaThIBATh OCYIIECTBIEHHS K BbleNeHHIO OuosHepruu. Ilpu
YCIIOBHSIX YJBOCHHOW CTETNEHHW CBOOONBI W aJEKBATHOTO MBINIICHUS, 0€3 OTKIOHEHHS HapyIIeHHH
HEpBHOM CHCTEMBI, Ha NPOTKEHUM ABAIUATH MATH JieT (HOpMHPOBaHHUSA) OT POXKIEHHUS JHO00ro
genoBeka. To ecTh, TOJIBKO C BO3MOKHOCTBIO Hayalla IBaJIIIaTy IIECTH JIeT.

8) Haubonee BaxHBIM mocie 0Opa30BaHUS U BbLIEICHUS OMOIHEPTHMM OCTATcs COXpaHeHue eé
nHTEepda3, Tak KaK B cirydyae e€ pazIoKeHHs Ha MHOKECTBO, IIPUMEPOM YETr0 MOKET OBITh C TOUKHU 3pEHUS
MaTeMaTHKH pa3IoXKeHUs: Ha MHOKUTeNb. [1yTéM npeocTaBiieHus ero B BUA€ IPOU3BEACHUS IBYX MO0
6OJIBIIEr0 YHCIa MHOTOYNEHOB HU3IMX cTemeneif, myrém: x%2 —1 = (x — 1)(x + 1), a umeHnHo, B
KOTOpPOM M3Yy4YaroTcsi 0OIIKe CBOWCTBA MHOXKECTB. TO ¢ TOUKM 3pEHHUs] MHTEJUIEKTYalbHOTO Mpoliecca,
BEAYIINX TPEUMYIIECTBEHHO K OOJIQJaHWIO, Pa3MHOKEHHEM OECKOHEYHBIX CIUHHII IBITAIONIHXCS
BOCIIOJIb30BaThCs TAHHOM CITIOCOOHOCTBIO, COMTPOBOXKAAETCS MposBIeHHEM KaTakiu3m! UTo 3ameueHo He
OJTHOKPATHO C Hayaja ero Bo30YXCHUs, TOCPEICTBOM CHJIBI JCHCTBUN CO3HATENBHBIX TpotieccoB. [Ipu
noTepsix, MO0 yBENUYEHUSX, 3aBUCIIIMX OT CTPYKTYp Macchl OajlaHCa OCHOBaHHOTO 0Opa3oBaHUs
paBHOH * 2 NBYX enWHUI] M OoJiee, OTHOIIEHHE Oy/IeT BCET/1a OTpUIaTeIbHbIM. Tak kak oOpa3yercs 3aKOH
apu(pMeTHYECKON MPOrpeccru, CIIOCOOCTBYIOMINN pa3pylIeHHI0 O6ajgaHca, TOTOMY Kak apudMeTHuecKas
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MPOrpeccusi CIYKUT OOJbIIe ISl ONEepexeHUs Win 00XoJa, YeM YBEIUYCHHUIO WU HapalluBaHHUIO
o0béma. [lomoxkurenbHa, MUIIB TOTHA, KOrAa 4mcio nporpeccuu d paBHo 0 = 1, eMHUIBI MaccHl,
npubaBieHHON K 001IeMy pocTy 00bEMa CTPYKTYpBI, OT 3aBUCMOCTH TPHJIENA 0 00, TO €CTh, Korja eé
HET WM eCTh IpH yciaoBuu: d =1+ V™

9) Jlng TOJIOKUTETBHOTO pe3ysbTaTa, CTAOMIM3HUPYIOIIEro OajdaHC OCHOBaHUS, O0O0pa3oBaHUS,
YIIOBJIETBOPSIIONIETO COOTHOIIEHUS OyneT paBHa + 1:1 u Bcerna OyneT cripaBeUIMBBIM, TaK KaK €IHHHLA
N = 1 peiicTByeT MO 3aKOHY MOCIEIOBATEIBLHOCTH M BCErJa CIOCOOHA JaTh CTaOMIBHOE YHCIIO
00pa3oBaHMsl CIEAYIOMIEH eIUHHIIBI, TO ecTh. IlMoc MUHYC O/HAa €MHMIIA K OJHOMY IPOM3BEACHUIO
TaKoM K€ eJUHUIIBI, JIN0O0 e€ JIMKBUAALMU OT OOIIel CyMMBbI MPOU3BEACHUS BCEX €IMHULI, CIIOCOOHBIX
BCErJa KOMIIEHCHPOBATh OalaHC crcTeMbl B ypoBHE. C IpYroil CTOPOHBI pa3ioKEeHNE CHIIbI, BEAYIIeH K
pacrpeieNIeHUI0 CUIJI Ha MHOYKECTBO, 0€3 OTKIIOHEHHUS OT OanaHca, TM00 3aMeHbI OHOM, PUIIOKEHHON K
TeJy, CHCTEMOM CHJI, MPOU3BOSAIICH TaKoe ke OMOMEXaHHMUECKOe BO3ACHCTBUE, KOTOPOE ACUCTBYET TaK
xe, Kak ¥ ofHa cuia. Ho ¢ mpubasnenue B MaciTal, 1aBieHUEM CHUJT OOIIEH MacChl, CO3/1aB CTaOMIIbHOE
oOpa3zoBaHue CTPYKTyphl. lIpu ycrnoBusix, ecim oOBEKT o0janaeT JMO0 HAWBHBIM PEATH3MOM MU
CTUXUUHBIM MaTepUaIN3MOM, HE BBIXOSIINX 32 Mpeelibl MeTahu3nueCKUX BOZMOKHOCTEH OCHOBaHHBIX
Ha UCIOJb30BAaHUM MHBIX 3aKOHOMEPHOCTSX CYIIECTBOBAHUS (PU3MUYECKHX IPOLECCOB B OHO-
(U3MONIOrHYecKON CIIOCOOHOCTH JEHCTBU, pa3pelIarolIuXcs YUCTO OMOMEXaHWYECKUM IyTEéM Oe3
HaHECEHUs Bpeaa.

10) Jlyig MOHSATHS CYIIHOCTH pabodeill CTPYKTYpbl, OCHOBBI 0Opa30BaHMs CHCTEMY, KOHTPOJIHPYIOIIEH
pacripenenienue OanaHca BXOASIIMX M BBIXOSIINX €IHHUL] 00Pa3yIOMIUX COOCTBEHHOE MPOCTPAHCTBO.
I'ne nanHOe 0O6pazoBaHME MOKHO MOSICHUTD CIEAYIOUIMM 00pa3oM rpaduieck Ha MpUMepe CTPYKTYPhI
¢ur.7. C kparkumu, 0003HaYCHUH (OPMHUPYIOIIUX COCTAB MOCIEAOBATEILHOCTH €€ CTPOCHUS B PabOTHI
ClIeyomuM 00pa3om, U3 Toro uro. OOpaiaromieecss YUCIO eIUHUL JIEMEHTOB A IpU MPHOOPETEHUN
(GyHKIMH CHIIBI KPUOTO BelIecTBa 0003Ha4eHHBIX cuMBOJOM ISF mocpenctBom uepes cpencTBo
oOpartieHus: 0003HAUYEHHBIX CUMBOJOM SR, KOTOpbIE MOCTYMAIOT HA IEHTPAIbHBIH KOHTPOIUPYIOIIUI
opran 0003Ha4eHHbIX CcHUMBOJOM CO HaAENAOUMI MPEIOCTABICHUEM MCIOIb30BAHUE CHIIbI
0003HaYeHHBIX CUMBOJIOM PlF cTpyKTypbl cUCTEMBI, KOHTPOIHPYIOIIEH OanaHc CTpyKTYphI Beixoa. Tak
ke meHTpaibHblil opran CO pacnpenenser SR u PIF, xontponmpys crabunbHbI paboumii OanaHc,
o06o3HaueHHbIi cumBosioM ROB xoTopslit e pacnpenenser SR Ha pabouuii 351eMeHT, 0003HaYEHHBIE
cumBosiom PO, ROB, CO koTopbIii B HTOTE IPEBPAIIAFOTCS, TAKUM 00pa3oM, B oOpariarorieecs: 9ucio 4
Bo3BpaTuB SR k CO 3aMKHYB IIeTlb CHCTEMbI CTPYKTYphI MOJY4YUB BBIXOJ 0Opa3oBaHMs, 00pa30BaB
($a3oByl0 yCTOWYHBOCTH PabOTHI CHCTEMBI B IIEJIOM, C CO3JIaHHEM COOCTBEHHOTO IPOCTPAHCTBA IO
JBMKEHUIO COOCTBEHHOT'O 3aKOHA ITPOU3BO/ICTBA, JTIOOBIX 0OBEKTOB, IPEAMETOB, TEJ, IPOAYKTOB U T.1. C
TOYKH 3pPEHHS CYNIECTBOBAHMS M OTCYETA BPEMEHH, JaHHAS CTPYKTYypa IMOSICHIET Tak ke 00pa3oBaHHE
KHU3HU U €€ pa3BUTHE B MPOCTPAHCTBE C HAIMYMEM €€ IBM)KEHHUS BO BXOJ[ C BBIXOZOM 0oJjiee ueM JBYX,
HOBBIX BXOJIOB, BEIYIIUX K OJTHOMY BBIXO/Y, HO C YBEJTHUEHHEM B 00BEME.

Aemop Apmyp I'ennaoveeuu /loezyns ©
Ipumeproe nauano pabomul 6 0bpazosamue 29 urons 1984

Ipumeproe nauano pabomol HA0 NPOEKMOM 1998-99

Ilepsas nyonuxayus no cepmughuxamy noo Ne 324757854, SciReg __ 03/17/2013 USA 00:35:04

Ilepsas nonvimra 3asexu na Ilamenm ¢ Pecnyonuxe benapyce 03/28/2013 BY 11:25:06 om x.u.
Ne667235, 4EDCAASD7ATB1954 0ns 3asexu NCIP BELGOSPATENT, om Ne a20130390

QuHanbHas KOPPEKMUPOBKA U OKOHUAHUE NPOEKMA 14.09.2016

Ilpeonacaemoe uzobpemenue NOSACHAEMCS, HA NPUMeEPAX ONUCAHUS pacyemosd u queypax, C 6xoosuumu
COCMABNAIOWUMY NPOEKMA:

Onucanue 28 nucm.

Dopmyna — 10 nynkmos 3 aucm.

Yepmeoicu - koa. 1 laucm.

Peghepam — xon.2nucm. + Om Asmopa — Ku3snv, komopoui nem. laucm.

Obwee kon. 46aucm.
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Ipumeproe nauano pabomul 6 0bpazosamue 29 urons 1984
Ipumeproe navano pabomol Had NPOEKMoOM 1998-99
Ilepsas nyonuxayus no cepmughuxamy noo Ne 324757854, SciReg __ 03/17/2013 USA 00:35:04
Ilepsas nonvimxa 3asexu na Ilamenm ¢ Pecnybauxe benapyce 03/28/2013 BY 11:25:06 om x.u.
Ne667235, 4EDCAASDTATB1954 0 3asnexu NCIP BELGOSPATENT, om Ne a20130390
QuHanbHas KOPPEKMUPOBKA U OKOHUAHUE NPOEKMA 14.09.2016

Ilpednacaemoe uzobpemenue nosAcHAemcs, HA NpumMepax ONUCAHUSA pacyemos u queypax, C 6xo0auumu
COCMABNAIOWUMY NPOEKMA:

Onucanue 28 nucm.

Dopmyna — 10 nynkmos 3 aucm.

Yepmeoicu - koa. 1 lnucm.

Pegpepam — xon.2nucm. + Om Aemopa — Kuszns, komopou nem. Liucm.

Obwee kon. 46aucm.
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Aemop Apmyp I'ennaoveeuu /loszyns ©
Ipumeproe nauano pabomul 6 0bpazosamue 29 urons 1984

Ipumeproe nauano pabomul HAO NPOEKMOM 1998-99

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

Iepsas nonvimka 3asexu na Ilamenm ¢ Pecnyonuxe benapyce 03/28/2013 BY 11:25:06 om x.u.
Ne667235, 4EDCAASD7ATB1954 0ns 3asaexu NCIP BELGOSPATENT, om Ne a20130390

QuHanbHasi KOPPEKMUPOBKA U OKOHUAHUE NPOEKMA 14.09.2016

Ilpeonacaemoe uzobpemenue NOSACHAEMCS, HA NPUMePAX ONUCAHUS pacyemosd u queypax, C 6xoosuumu
COCMABNAIOWUMY NPOEKMA:

Onucanue 28 aucm.

@opmyna — 10 nynkmos 3 aucm.

Yepmeoicu - koa. 1 lnucm.

Pegpepam — kon.2nucm. + Om Aemopa — JKusnv, komopoti vem. Lnucm.

Obwee kon. 46aucm.
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Ipumeproe nauano pabomul 6 0bpazosamue 29 urons 1984
Tpumeproe navano pabomul Had NPOEKMOM 1998-99
Ilepsas nyonuxayus no cepmughuxamy noo Ne 324757854, SciReg __ 03/17/2013 USA 00:35:04
Ilepsas nonvimxa 3asexu na Ilamenm ¢ Pecnybauxe benapyce 03/28/2013 BY 11:25:06 om x.u.
Ne667235, 4EDCAASDTATB1954 0 3as6xu NCIP BELGOSPATENT, om Ne a20130390
QuHanbHas KOPPEKMUPOBKA U OKOHUAHUE NPOEKMA 14.09.2016

Ilpednacaemoe uzobpemenue nosACHAemcs, HA NpumMepax ONUCAHUSA pacyemos u queypax, C 6xo0auumu
COCMABNAIOWUMY NPOEKMA:

Onucanue 28 nucm.

Dopmyna — 10 nynkmos 3 aucm.

Yepmeoicu - koa. 1 lnucm.

Pegepam — xon.2nucm. + Om Aemopa — Kuszno, komopotui nem. Lnucm.

Obwee kon. 46aucm.
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Ipumeproe nauano pabomul 8 0bpazosamue 29 urons 1984
Ipumeproe nauano pabomul HAO NPOEKMOM 1998-99
Iepsas nybnuxayus no cepmuguxamy noo Ne 324757854, SciReg _ 03/17/2013 USA 00:35:04
Iepsas nonvimra 3asexu na Ilamenm ¢ Pecnyonuxe benapyce 03/28/2013 BY 11:25:06 om x.u.
Ne667235, 4EDCAASD7ATB1954 0nsa 3asaexu NCIP BELGOSPATENT, om Ne a20130390
QuHanbHas KOPPEKMUPOBKA U OKOHUAHUE NPOEKMA 14.09.2016

Ilpeonacaemoe uzobpemenue NOSACHAEMCS, HA NPUMePAX ONUCAHUS pacyemosd u queypax, C 6xoosuumu
COCMABIAIOWUMY NPOEKMA:

Onucanue 28 nucm.

D@opmyna — 10 nynkmos 3 nucm.

Yepmeorcu - kon. I Lnucm.

Pegpepam — kon.2nucm. + Om Aemopa — JKusnv, komopoti vem. Lnucm.
Obuee xon. 46aucm.
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dur.6

Aemop

Ipumepnoe nauano pabomvi 6 0bpazosanue

Ipumepnoe navano pabomoi Hao

Apmyp I'ennaoveeuu /loezyns ©

29 urons 1984

npoekmom

1998-99

Ilepsas nyonuxayus no cepmughuxamy noo Ne 324757854, SciReg __ 03/17/2013 USA 00:35:04

Ilepsas nonvimxa 3asexu na Ilamenm ¢ Pecnybauxe benapyce

Ne667235, 4EDCAASD7ATB1954 onsa 3asexu NCIP BELGOSPATENT, om Ne a20130390

Qunanvhas KOoppeKkmupoeKka u OKOH4YaHue npoexkma

14.09.2016

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

Ilpeonacaemoe uzobpemenue NOACHAEMCA, HA NPUMEPAX ONUCAHUS pacyemos u gueypax, C 6xo0auumu

COCMABIAIOWUMU NPOEKMA.
Onucanue 28 nucm.

Dopmyna — 10 nynkmos 3 aucm.
Yepmeosicu - kon. I Lnucm.

Pegpepam — xon.2aucm. + Om Asmopa — Kusnwv, komopotil nem. laucm.

Obwee kon. 46aucm.
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- JIrnbas mouxa obnadarowas 08udtceHuem, C60UCMEEHHA, BEPHYMCA 8 UCXOOHOE NONIOJHCEHUe, 6HE 3A8UCUMOCTNU
spemenu u e€ npebdvisanus 8 gekmopnom npocmpancmee. Tax kax, n06as mouka NPOCMPAHCMBA 8eKMOPHOT
cucmemsl, 6ce20a CMpemMumcs: NONACMb 8 UCXOOHbBLL NYMb NOPONCOCHUS. HOBO20 OBUICEHUS C 00pA308aHUEM
MOYKU, 8 X00€ OeleHls NOCPeOCmMBoM HOB0U, 1Uub0 npedvidywell ¢ npubdasienue K 0ouemy, npuoopemeHHoU Maccol.

®ur.7

A — oOpainaroniecs eIUuHALIbI

SR — cpenctBO oOparieHus

CO — neHTpanbHbIi Oprad

PO — pabGounii opran

ROB — pabGouwnii opran 6ananca

PIF — nepenaya ucnonb30BaHus, CUITbI TAHHBIX KPUIITO BEIIECTB

ISF — ucnonp3oBaHue Cuibl, JAHHBIX KPUIITO BEIIECTRA.
Aemop Apmyp I'ennaoveeuu /loezyns ©
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Obuyee npocTpaHcTBeHHoe( 5t)

Touka rena(X)

llpoctpancreerHoe (Y'5t)

OAHHAKOBOe MPoCTPaHCTBEHHoe('t)

llpoctpaxcrBerHoe (XSt)

Haripap/ieHHasn TpaeKTopusa AsnxerHns (0o t)

4

Toukartena(y)

- Jloboe uzmenenue ceolicmea Quzuyeckux npoyeccos, HaXo0Umcs 8 3a8UCUMOCMU 0asieHusi 00véma yacmuy
8030elicmeyouie2o euecmsd, CHOCOOHO20 K USMEHEHUIO CBOUICME (DU3ULECK020 npoyecca 8 NPOCMpPAHCMee U 8
He3a8UCUMOCTD 8pemeHu. Tak Kak npocmpancmeenHo-6peMeHHAsl 3A8UCUMOCTIb CEOUCME (PUZUYECKUX NPOYeCCos,
usMeHsemcsi noo 8o3oelcmauem 0asieHus 00vEMa Yacmuy eeujecmsa He 3a8UCUMbBIX O CKOPOCHU 80CNPUSMUSL,
CROCOOHBIX UBMEHSAMb NPOYECCHl CBOUCIE (husuuecKo2o npocmpancmed. M3 smozo credyem mo, 4umo moboe meno,
Haxooaueecs 8 3a8UCUMOCIU 0ABIeHUs. 00BEMA HacmUY 8030€liCEYIOUie20 8eujecmsed, CHOCOOHO20 K U3MEHEHUIO
c80UCME hu3ULecK020 npoyecca 8 NPOCMPAHCmee, ¢ POCHOM HOCMOSHHOU CKOpOCcmu U 00véMa 8 He3a8UCUMOCMU
8peMeHU, NPU YCL08UU NOJIHOU IHEPSUU MUHUMYM O8YX Mel.

dur.8

Aemop Apmyp I'ennaoveeuu /los2yno ©
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a — peoOpa3oBaHKE MPOCTPAHCTBA, TIPU KOTOPOM Touka P pacmosioxkena 1o oHy CTOPOHY IIOCKOCTH
@ B COOTBETCTBUH TOUKe P’ 10 ApyTryt0 CTOPOHY @ TaK YTO IJIOCKOCTh @ MEPIEHIUKYISPHA K OTPE3KY
P P’ v npoxoaut uepes cepeinHy OTPaKEHHs OCTABIIAS HETOABUKHBIME TOYKH TIIOCKOCTH @

®ur.10

41



Opbura

ObnacTs rumoTanamyca M rumodisa

ObnocTe 3HMEOTA

®dur.11

(Obtnacte cepaua

42



Croco® m MexaHHM3M pealu3aluyl SIBJISETCS MCKYCCTBOM, MAacTEPCTBOM, YMEHHEM, COBOKYIHOCTBIO
METOA0B 00pabOTKH, U3rOTOBJICHHUS, U3MEHEHHUSI COCTOSIHUS, CBOICTB, (POPMBI CHIpbs, MaTepualia WK
nosry(abpukara, OCyIIECTBISIEMbIX IIPOLIECCOB NMPOU3BOACTBA NPOAYKIMH. COBOKYITHOCTBIO KOTOPOTO,
SBIISIIOTCSL pas3fielbl U OCHOBBI, YMEHHUs (HIBTPOBaTh, MepepadareiBaTh. Bocmpustue W ycBOEHHE
uH(pOpMalLNH, CIOCOOHOCTBIO YBEIMUYEHHSI IPOLIECCOB, Pa3BUTUS PUTM 00pa3a IBHXKEHUS, YCKOPEHUEM
WINA 3aMeJUICHUEM MPOIECCOB, aKTUBHOCTHIO CHUCTEMBI, COAEp)KaHUEM cTaOmim3anuu OanaHca, MyTéM
BOCCTAQHOBJICHHS, M3ACPKKOM COCTOSHUS, NOCBALICHUIO HCCIENOBaHMS (YHKUMH, METoJaMH
i QepeHIanbHOT0 W HUHTErpaJbHOro 3HavyeHus. COBPEMEHHBIMH KOMOMHAIMSIMH  110A0O0pa
JITOPUTMOB B HauboJiee CXOASIIEM COYeTaHUEM UX (DYHKIIMOHMPOBAHUSA B LI€JI0OM, BPEMEHH U CPE/CTB,
3aTpayrBaeMbIX Ha IPOU3BO/ICTBO PeAIH3alM1 HEOOXO0AUMOTO MPOAYKTa, 0OBEKTa CTPOCHHUSL.

To, uro BiuseT Ha BBIOOP U MOIOOP, CKOPEE CaMONPOU3BOIBHOCTD, CAMOIBM)KEHUE, BBI3BAHHOE CKOpEe
BHEIIHUMHU (akTOpaMH M BHYTPEHHUMH INPUYMHAMHU, a HE CIy4alHOM HEOoO0XOAMMOCTBIO, OOBEKTa
Pa3IUYHON KaTETOPHH, BBIPAKAIOIINE OOBEKTHBHBIC CBSI3U SIBICHUH, ONMpENeIsieMbIX MX BHYTpPEHHEH
OCHOBHOM CTPYKTYPOH U 3aKOHOMEPHOCTSIMH; CIIy4aliHOCTb — TUII CBSI3U, OIPEIEIIAEMbII BHEIIHUMU IS
JAHHOTO SIBJIIEHUS TpuurHamMH. HeoOXOAMMOCTh BBIpaKaeT OCHOBHYIO, 3aKOHOMEPHYIO TEHICHILUIO
Pa3BUTHSL SIBJIEHUS; CIIy4allHOCTh CKOpPEe XapaKTepU3yeT BHEIIHNE HEYCTOWYHMBBIE (POPMBI U UX PA3BUTHE.
B3aumocBs3p HMeeT AMANEKTUYECKUIN XapaKTep: ABJICHUS, CIydalilHOE B OJIHOM OTHOIIEHUH, BHICTYIIAET
KaK HeoO0XoJuMoe B IpyroM. B 0CHOBHOM HE00X0AMMOCTh OOHAPYKUBAETCS YEPE3 MACCY CIIOHTAHHBIX
IIPOSIBJIEHU I HEOOXOAUMOCTH, T'/I€ CIIy4allHbI€ CBSI3U C U3MEHEHHEM UCTHHHBIX YCIOBHI, IPEBPALLAIOTCS
B HE0OXO0IMMBIE U HA00OPOT.

CoObITHE, KOTOpPOE MOKET ObITh IPUHATO MPU OCYIIECTBIECHUHU JAHHBIX YCIOBUH, TO €CTh IpHU
JAHHOM MCIIBITAHUM, MOYKET KaK IIPOM30MTH, TAK U HE IPOU30UTH. lJI1 KOTOPOro UMEETCs ONpEeACIEHHAs
BEPOATHOCTb HACTYIUIEHHS MPOU3BOJILHOTO apryMEHTa, TaK YTO 3HAYEHHE OINpPENENsIeTCs CIIOHTaHHBIM
UCXOJOM HEKOTOpPOrO HCIBITAHHUS MPUYEM TaK, 4TO CYHIECTBYET OIPEACIEHHOE paclpeacieHue
BepoaTHOCTH. [loHsTHE BecbMa Onu3koro ciydaiiHoro mnpouecca. KoTopelii M BiaedéT H3MEHEHUE
COCTOSIHUSI CHUCTEMBI, M3-32 BPEMEHHU, OOCTOSATENILCTB MM XapPAKTEPUCTUK HEKOTOPOW CHUCTEMBI IOJ
BIIMSTHUEM Pa3IMYHBIX BIUSIONIMX (pakTopoB. st KOTOPOTrO omnpesesieHa BEpOSTHOCTh TOTO WA HHOTO
TE€YEHMsI, TO €CTh BEPOATHOCTHBIE XAPAKTEPUCTUK KOTOPHIE HE MEHSIOTCS C TEYEHHEM BPEMEHH,
bopmupys uneansl moTpedHOCTH. Bo3bMeM, K MpUMepy, IIOCKOCTh, B KOTOPOH €CTh MPSIMOYTOJIBHOE
orBepctue. CTaHOBUTCS MOHATHBIM TO YTO B 3TO OTBEPCTHE KPOME KakK MPsIMOYroJIbHON (POPMBI M TOTO
e pa3Mepa Mbl BCTaBUTh HUYEro OOJIbIIE HE CMOXeM U3 pacyéra crabmibHOW ¢ukcanmu. M3 sToro u
MOJTy4aeM BEPOSTHOCTHYIO XapaKTEPUCTUKY C TEUeHHEM BpEMEHU CQOpPMHUPOBABLIETOCS UAeal
MOTPEOHOCTH, C HE M3MEHSIOIIMMCS CTaHAapTOM, (OpPMOMH, pa3MepoM, W MPOYUM, 3a HCKIIOUEHHEM
MOJIEpHHU3AIIUH MO0 CKayKa B IpeoOpa3oBaHUE TEXHOJIOTMH, IPOAYKTA JTM00 00BEKTA.

[Tytp peanu3anuu CBs3aH C MOMEHTOM WJUIIO3UH, TMOPOXAEHHON MBIIUIEHUEM CO3HaHMS,
peoOpa3oBaHHOrO B UAEI0 TOYHOI'O MeXaHH3Ma (pOPMHUPOBAHUEM BEIIECTBA MaTEpHATBHBIX OOBEKTOB
BOCHpUATHSA TpocTpaHcTBa. KoTopas ompeneneHa rpaHuneil paccrosiHus, o0iacTeil MpoCTpaHCTBA,
BPEMEHM, YCIIOBUH, IIO3HAHUS B IOCTENIEHHOM IIOCIIEA0BATENIBHOM IIPOLIECCE BOIIOLIEHUS, B COCTOSHUN
TEPMOJIMHAMUYECKOTO  PaBHOBECUS, OUOXUMHUYECKUX, OHOPHU3NYECKUX, (DPUIUKO-XUMUUYECKUX,
XUMHUYECKUX U (U3NUECKUX MTPOIIECCOB B CYIIECTBOBAHME pean3allui peaibHOro o0bekTa. [lelicTBusiMu
TEXHUYECKUX PpELIeHUH, MacTepCcTBOM U UCIOJHEHHEM, IE€PEHOCs KadeCTBEHHbIC JIEHCTBUS U3
0eCcCO3HATEeNbHOTO JABM)KEHHS MOJICO3HATENILHOTO B CO3HATEIbHbBIE, CO3/IaB TEM CaMbIM OallaHC BXOJa U
BbIXOJa MPOU3BEACHUS JEHUCTBUM, pabOThl, *U3HU. PacrnojokuB cO3HaHHE KakK SIBJICHHE OJHON W3
OCHOBHBIX (pOopM U MOHATHI (HIIOCODUH, COLMOIIOTUU U TCUXOJIOIUH, 0003HAYAOIEe YETOBEUYECKYIO
CIIOCOOHOCTh BOCTIPOM3BENICHHS JIEHCTBUTEILHOCTH B MbIIUIeHHA. KOoTopoe BhIpa)kaeTcsi Kak BbICIIAst
CTYNEHb YeJOBEYECKOr0 IMO3HAaHHWs, IMpolecca OTpakeHUs, OOBEKTHBHON JEHCTBUTENBHOCTH.
[To3Bossitomye moiy4arh 3HaAHHE O TaKUX OOBEKTaxX, CBOWCTBAX M OTHOIIEHHUSAX PEaJbHOTO MHpA,
KOTOpbIE HE MOTYT OBITh HEMOCPEICTBEHHO BOCHPHUHATHI HAa YYBCTBEHHOM CTYNEHH IO3HAHMSL.
MpllieHne 4YenoBeKa, HMMEET OOIIECTBEHHYI0 HMCTHHHYIO TNPUPONY, HEPa3pbIBHO CBSA3aHHYIO C
NPAKTUYECKON JEATeNbHOCTBIO JKM3HU M e€ Omoduznuecknx, OMOMEXaHMYECKHMX BO3MOKHOCTEH
CBSI3aHHBIX C AnekTpodusuonorue. [losicuennubix Jlyuoocuo Iamveéanu (1737 - 1798) uranbsHcKuM
aHaTOMOM U (DU3MOJIOTOM, OJHHUM U3 OCHOBaTellell ydeHHs 00 DJIEKTPUYECTBE, OCHOBOIIOJIOKHUKOM
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AKCIIEPUMEHTAILHONU 3JIEKTPO(PU3UOIOTUU B UCCIIECIOBAHUU DJIEKTPUUYECKHUX SIBJICHUN MPU MBIIIEYHBIX
COKpAIlEHHSIX.

@opMBl M 3aKOHBI TaKOTO MBIIUICHUS HW3Yy4alOTCAd JIOTMKOW, MEXaHHW3Mbl M MPOTEKaHUE -
MICUXOJIOTUEH U HEHPOPHU3NOIOTHEN B OTpakeHUE IEHCTBHI 0OpaI€HHBIX B padoTy. IHTEHCUBHOCTBIO,
HANPsHKEHHOCTH, BEIHOCIIMBOCTH BEPOSTHOCTHIO (PU3MUECKUX BO3MOKHOCTEH CKPBITHIX OT peajbHOCTH.
Kubepuernka HeHpoanropuTMOB aHATU3UPYET MBIIUICHHE B CBS3M C 33Ja4aMH TEXHHUYECKOTO
MOJICTIUPOBAHUS, HEKOTOPHIX MBICIUTEIBHBIX OMNEpPalii, HEMNOCPEICTBEHHON B3aMMOCBSI3aHHBIX C
CO3HAHUEM, BOCTIPHATHEM M UX OTPAKEHUEM H YOCAUTEIbHOCTH.

B wmapkcucrckoit u ¢uiiocopun Apucmomens, co3HaHHE pacCMATPUBAETCS KaK OCO3HAHHOE
ObITHE, CBOIICTBO BHICOKOOPTaHM30BAaHHON MaTepuu, Kak CyObeKTUBHBINA 00pa3 00bEKTUBHOTO MUPA, KaK
UeaIbHOE B IPOTHUBOIOIOKHOCTh MaTEPUATBHOMY, MTOPOKIEHHOTO MBIIIJICHUEM MBICIICH.

B Oonee y3koMm cwmbicie co3HaHuEe Bbicmias (OpMa HMHTEUIEKTYAJIbHOTO MCHUXOJIOTHYECKOTO

OTPa)KCHHsI, CBOMCTBEHHAs OOIIECTBEHHO pAa3BHUTOMY 4YEJIOBEKY, KOTOpas CBA3aHHAsg C pPEUYbl0 H
1eernoaraouieil TpynoBoil aesrenbHocThio. ChopMHUpOBaHHON HAa OCHOBE U B IIpOIEcce O0IIECTBEHHON
NPaKTUKH 10 XOAYy BpeMmeHu. BricTymaromeil B 1Byx (opMax: HHIUBUAYAIbHONH (JIMYHOHN) H
obmecTBeHHOU (0OmmenpunsTol). OOLUIECTBEHHOE CO3HAHHE — SBIISIETCS OTPAXKEHHEM OOIIECTBEHHOTO
ObiTus. Bocnpusitue ¢Gopm OOLIECTBEHHOTO CO3HAHHS SBISETCS Hayka: - (uiocodus, HMCKYCCTBO,
HPAaBCTBEHHOCTh, PEJHTUs, TOJUTHKA U MpaBo. [1e B CBOIO ouepenp BOCHPUATHE WHAMBHIYAILHOTO
CO3HAHUS SABIISIETCS. - CIIOKHBIM IPOLIECCOM NMpHEMa 1 TipeoOpa3oBaHus HH(GOpMAIHH, 00eCIIeunBaroiee
OTpakeHHe, 00bEKTUBHON PEAIbHOCTH U OPUEHTUPOBKY B OKPYKAIOIIEM BIUSHUU Ha TEJIO MPOCTPAHCTBE
BemiecTB. Kak ¢opma 4yBCTBEHHOTO OTpa)KCHHS TpEAMETa, BKIIOYAET oOHapyKeHHEe O0BEKTa B IOJe
BOCHPUATHA 10 WHAMBHUAYAIbHBIM IPUHLHKIAM, Tpoleccam U yOexaeHusM. PasnnyeHune OTAeNbHBIX
MPU3HAKOB B 0OOBEKTE, BbIIEICHNE B HEM HH(OPMATUBHOTO COJCPKAHUS, aJeKBATHOTO LIEJIN-ACHCTBUS,
dbopMupoBaHreM o0pa3a BOCHPUSTHS, B MaTEPHAIN3AIIMI0 BOCIIPON3BOACTBA HEMPEPHIBHOTO JIBUKEHUS
¥ BO30OHOBIJICHUS JIOOOTO IMpoIecca MPOU3BOACTBAa. Bocmpon3BoacTBa MaTepualIbHBIX Onar paboueit
CWJIbI, BKJIIOYAaeT CUJy U MPOHU3BOACTBEHHbIE OTHomeHUs. [Ipu mpocToM BOCHPOU3BOJCTBE
MIPOU3BOJICTBA, BO30OHOBIIETCS B HEM3MEHHBIX. [IpM pacmmpeHHOM — BO BCE YBEITMUYMBAIOIIMXCS
Macmrabax. IIpocTtoe BOCHpPOM3BOACTBO Mpeodsiafaio B JAOKAMUTATHCTUYECKUX OOIIecTBaXx —
HSKOHOMHYECKMX (opMmanuax.  KamuranucTuueckoe BOCIPOU3BOACTBO, B CHIIy MPHCYIIUX €My
AHTArOHUCTUYECKUX MPOTHUBOPEUYHM U TMPEKIE BCErO0 OCHOBHOTO MPOTHUBOpPEUHS KalUTaIu3Ma,
OCYIIECTBISICTCA IHMKINYECKUN, MPEPHIBACTCS TEPUOJUYECKH MOBTOPSIONIUMHUCS IKOHOMHYECKHUMHU
KPU3UCAMHU.
JlaHHOE€ BOCIIPOM3BOJICTBO TMPEACTABISAET COOOM IJIAHOMEPHBIA TPOIECC HEMPEPHIBHO PACTYIIETO
BO300HOBJIEHUsSI M OECKPU3UCHOTO Da3BUTHS OOILIECTBEHHOI'O IPOU3BOACTBA. B BOCHpPOHM3BOJICTBO
MaTepHaliu3alliil  COLMAIBHO-aJaITHPOBAHHOTO  Mpou3BozacTBa.  [Ipemocrammsromee  co0or0
MIOKOMITOHEHTHBIHM, CHUCTEMaTH3UPOBAHHbIM, MHOTOCTYIEHUYAThIIl MpoLEecC MOCIeI0BaTEIbHOCTH K
ri100aNn3annu, BOCCOSIMHEHHUIO Pa3IMYHBIX DJIEMEHTOB, B TIOJpa3/IeICHUH TPeoOpa3oBaHus, IETOCTHON
€IMHOM CTPYKTYpbl 00pa30BaHus, HE3aBUCUMBIX 4acTeil. B crabuinbHy0 paboTa-criocoOHYI0 CTPYKTYpY
C TIOCTOSIHHOM peopraHu3alueldl TeppUTOPHATBLHOrO TpocTpaHcTBa. (CaMo00CITy)KUBAaHHEM, BO
B3aMMOCBSI3b IMIPOTHBOPEYAIIUX CXOJCTB, MEXKJY KOMIIOHEHTaMM II€JIOr0, BO BXOJ M BBIXOJ
AKKyMYJIHPYIOLIETO ABMKEHUS TpeOyeMoro pe3ybTara, HHIUBUAYaTbHOTO IS BCEX.
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Om Aemopa: B nocssawenue mem, Kmo He mpamuii 8pems Moemy HUManur!

Kanp — Ouepk
JKu3Hb, KOTOPOU HET.
Korpna sBnsemibes Ha CBET, MOXKUB NOMMENIb, YTO )KU3HU HET.
YTO XU3Hb U TO, YTO OKPYXKAET, T0BOJIBCTBO MAJIO JOCTABIISET.
MoOMEHT, BOJIHYIOIINN CO3HAHBE, KOCHETCS 4yBCTBA OCA3aHbs
VYnwi0ka, pagocTb, CMEX M TOpE, HACTPOU WILTIO3UH U He Oote.

JInmn BpEMs TAHCIIb, IOHUMACIIb, BOCIIPUHAB, YTO TO, OTPHULIACIIb
K ueMy cTpemurcs, 1 He 3Haellb, Y3HAB, JINIIb 3JIUTCS, HAYMHACIIb.
Kupéus 1 criopuiis, caMm ¢ co00¥0, MOA0OHO HEKOMY TepPOI0
KoTopslii 1ymaeT u 3HaeT, BHYTPHU JIHIIb YyBCTBA 000OCTPSET.

JKuBst Hanexk 10, 9TO OBI )KUTH, YTOOBI IOECTh, YTOOBI TTOMUTH.
[To3naTh cTpaTeruto oOMaHa, KOBapHBIil IJIaH JIFOOOBH, pOMaHa.
Hpy3ei, 3HaKOMBIX OTHOLIEHbS, PO UX HEJIEIIbIE JBHKEHBE.

IIpo T0, uTO cam €€ He 3Haelllb, Y3HaB, JJ0BOJIbHO BOCXBAJISACIID,
CexpeTsl pa3Hbie ckpbiBaelib. K yemy Bc€! Cam To noHumaesb?

Bcé »T0 Tak, Bokpyr Oapiak, BHyTpU BC€ Kak TO HE Tak,

[IpITaeuibCcs UCIPaBUTh YTO TO, HO TOHUMAENTb, HE 0XOTA.

CrnaB cHOBa KapThl CIUIIKOM PaHO, H3-3a MaJIeUIIero oomMaHa.
B3rnsiHyB Ha pOCKOIIb, TOHUMAEILIb, YTO JIUUIb YCIEXY MMOIPAKACIIb.

Manepsl, 00pa3, IoBe/IeHbs, PEILIUMOCTh, BOJIS U TEPIEHBE,
Cobna3H, yHBITOE 320BEHBE PACCTPOMBIIIEE HACTPOCHBE.
BkirounTh MO3ru, U XKUTh UHAYE, OBITH MOXKET, U IPOU3OUIET
ITosiBUTCA B pyKax ynada, ¥ K04 yCIleXa JBEpPH PACIIaXHET.

XOTs ThI IPaB, K 4UeMY BCE 3TO, BE/Ib Mbl O JKU3HU TOBOPUM,

O ToMm, 4TO HET, U HUKOTJa HE OY/ET, U TO, UTO TOJIBKO HABPEIUM.
TrI mosIBWIICS HE OTKYZAA, TyAa YUIEWb U Jalblle YTO?

Ceroafs, cIOBOM TbI Ja€lIb MOHITH XOTh YTO TO,

A 3aBTpa, MOXKET OBbITh, HE CKaXKEIIb HHU Yero.

Bcs sxu3nb urpa, ckopee Het. Mimo3us, npoekis oomaHa
PeanbHbIX eHCTBUI OBIT, IPUIyMaHHBIX JTIOJbMU

B HaxxuBe snuis Ob1 HAOMBATH KApMaHbI

B xutpocIuieTeHbe Cia0B IMCUX0JI0THYECKON BOWHBI.

Tenepsp, KOra Thl HOHUMAaEIIb TOYHO, CIIPOCH Ce0sl, 3aUeM TakK )KUTh?

BbITh MOXET, Thl U3MEHMIIb YTO TO, YTOO HE BPEIUTh, & YTOAUTH

UTto06 x13Hb OblJIa TAKOM KaK HYXHO, IPUJIS HA BPEMS [TOTOCTUTH
PonuBmmce )xuTh BceM 6€33a00THO, B paro 36MHOM, KaK MOKET CJIOBO OBITh!

4:44 28.02.2012 © A.I'. Jlogeynw
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