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IOpuin Kibinuna
Pa3roBop ¢ HCKYCCTBEHHbIM
nHTeu1eKTOM 4. IIponeccol
NPOHUCXOISIME B CXOASIEMCSI TOTOKE

IIponeccol, mpoucxoasimue B CXoAseMcs IOTOKe

AHHOTaANMA

MOo3HO J11 TIOTIBITATHCS TIOHSITh YCTPOMCTBO MAaTepUH, HAYaB HE C JIEMEHTAPHBIX YaCTHII, aTO-
MOB U IPYTUX YK€ CYIIECTBYIOIINX OOBEKTOB, & C CAMOT'O IMPOCTOTO0 — C IBUKCHUS ?

B 37011 KHUTE NpeiaraeTcss UMEHHO TaKOM B3MJIs Ha YCTPOMCTBO MaTepUAIbHOTO MUPA.

WcxomHow TOYKOM MOJIENN SIBJISIETCS MHOKECTBO TIPOCTEUIIINX €MHUIT JBYKEHHU S, CTIOCOOHBIX
JBUraThCs MpAMONMHEHHO. OpraHu30BaHHOE JIBMKEHHME 3TUX eIWHUI] 0Opa3yeT MOToKu. [ToToku
COMMKAIOTCS, CTAIKMBAIOTCS, U3MEHSIOT HAITPABJICHU ST IBUKSHU ST, CAKUMAIOTCS, pa3IesISIOTC U HaUM-
HAIOT B3aUMOJENCTBOBATh APYyr ¢ Apyrom. M3 mociefaoBaTebHOCTA ITHX MPOIECCOB BO3HUKAIOT
HOBbIE (DOPMBI OpraHU3alUU JIBUKEHUS] — YCTOMUYMBBIC MIOTOKU, BpaIlleHUe, BUXPEBbIe U CIIMPATIb-
HbI€ CTPYKTYPHI.

OcCHOBHOE BHMMaHHUE YIENSIETCS CXOASAIEMYCsI IOTOKY — CUCTEME, B KOTOPOU JBUKEHHE
MHOXECTBA JIEMEHTOB HaIpaBJieHO K o0mIel oomactu. IMEeHHO 3/1ech, COIIACHO paccMaTprBaeMou
MOJIEJIM, BOSHUKAIOT YCJIOBHSI JJ1s1 KOHIIEHTPAIIMK BEIeCTBA, MACCOBBIX CTOJIKHOBEHM, IiepepacIpe-
JeJIeHUsI ABVKEHU S U TIOCTETIEHHOTO 00pa30BaHUsl yCTOMUMBBIX CTPYKTYP.

I'naBHas vaest KHUTH 3aKJTI0YAETCSl B TOM, YTO CJIOXKHASI CTPYKTYpa MOXET He CYyIIECTBOBATh
M3HAYaJIbHO B TOTOBOM BHjie. OHa MOKET BO3HHMKATh KaK pe3y/IbTaT MoC/eI0BaTeIbHOTO MpeoOpa3o-
BaHUS IBUKEHUS:

JIBHKEHHE — MOTOK — COJIMKeHHe — CTOJKHOBEHHE — HU3MEHEHHEe TPAeKTopuii —
c:KaThe — BpalleHue — CIUPaJb — YCTONYNBasi CTPYKTYypa.

DTa JOrMKa pacCMaTPUBAETCS HA Pa3IMUHBIX YPOBHSX — OT MPOCTEUIINX €JUHUII TBUKEHUSI
70 TIOTOKOBBIX OOpa30BaHUM, aToOMa BOIOPOJA, BEIIeCTBA M KPYITHBIX KOCMHUYECKUX CTPYKTyp. B
npejyiaraeMoi KapTUHe aTOM BOAOPO/Ia PACCMAaTPUBAETCS HE KaK MCXO/IHAsI JAHHOCTD, a KaK pe3yJib-
TaT OINpeJeEHHON OpraHu3alui U B3aMMOJENCTBHUS TOTOKOB.

Oco6oe MecTo 3aHMMaeT BOMPOC O TOM, KaKMM 00pa3oM U3 IMPOCTOro JIBUKEHHUS MOTYT BO3-
HUKaTh BCE O0JIee CIIOKHbBIe CTPYKTYPBI U KaK yke BO3HUKIIAS CTPYKTYpPa, B CBOIO OUYepe/lb, HAUMHAET
M3MEHSTh JaJbHENIee IBUKEeHUE.

Knura He nipeteHayeT Ha 3aBEpIIEHHOE MaTEMaTUUECKOe JOKa3aTeIbCTBO MpejiaraeMoun Kap-
TUHBI. DTO MOCJEIOBATEILHOE TEOPETUUYECKOE UCCIIE0OBAHUE, 33/Jaua KOTOPOTO — IMOCTPOUTH (PU3H-
YECKU HAVISIIHYIO LIETIOYKY (DOPMUPOBAHUS CTPYKTYPHI U TIOKa3aTh, KAKKWE BOIPOCH BOZHUKAIOT HA
KaKJOM CJIE/IyIOIIeM YPOBHE.

Yuraremo mpeiaraeTcsi MOCMOTPETh Ha MAaTePUAJIBHBIA MHUP ¢ HEOOBIYHON CTOPOHBI: HE OT
roTOBO YaCTHIIbI K JBHKEHHIO, & OT JIBIKEHUSI — K YaCTHIlE; He OT TOTOBOM CTPYKTYPbI
— K eé cBoiicTBaM, a OT NpoIecca ABHKeHNsI — K BO3MOKHOCTH BO3HUKHOBEHHSI CaMOil
CTPYKTYPHI.

Bo3MoxHO, Takoil B3IVISiJ MO3BOJMT [MO-HOBOMY TOCTaBUTh HEKOTOpbIE (pyHIaMEHTaIbHbIE
BOITPOCHI O MTPOMCXOXKIEHUHU W OPraHu3aliii MaTepuu.

OBIIIEE BBEJIEHUE
OT aBMKEHHS K CTPYKType
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Bosnbinas yacte coBpeMeHHON Hayku u3ydaeT [Ipupomy depes yxke CyIIeCTBYOIIUe OObEKTHI:
9JIEMEHTApHbIe YaCTHUIIBI, aTOMbI, MOJIEKYJIbI, 3BE3MBI, IJIAHETHI, TAJTAKTUKY. )i KaXIOro ypoBHS
CYIIECTBYIOT CBOU MOJIEJIH, YPABHEHHS M CIIOCOOBI OTUCAHUSI.

B nanHoO# cepum paboT mpejiaraeTcs HauaTh ¢ APYroro KOHIa — He ¢ TOTOBOro 00beKTa,
a C IBIIKEHMSI.

VcXomHBIM 37IeMEHTOM paccMaTpUBaeMOW MOJEH SIBJISIETCS TPOCTask eIUHMIIA JIBUKEHUS,
CIIOCOOHAs TBUTATHCS MPSMOJIMHEHHO. MHOXECTBO TaKUX eIUHHMII oOpa3yeT moTtok. [Totoku MoryT
cOMMKATHCS, CTAIKUBATHCS, U3MEHSTh HAIPABJICHUS JBUKEHHS, 0OpPa30BBIBATh BpAIllCHUE W CITH-
paJibHBIE CTPYKTYPHI. B pe3ysbrate B3auMOJICHCTBUS MOTOKOB BO3HUKAIOT O0Jiee CIIOKHBIE U YCTOM-
YKBbIE 0OPA30BaHUS.

Takum obpazom, TipejIaraeTcs MPOCIeAUTh BOSMOKHYIO TOC/IEIOBATEIBHOCTD:

NpAMOJINHEITHOE JBUKEeHHEe — MOTOK — CXOJSANIUHCS MOTOK — CTOJKHOBEHHE —
W3MeHeHHe BIIKeHHsI — BpalleHHe — CHUPaJb — 00beJUHEHHEe MOTOKOB — CJOKHAas
CTPYKTYypa.

['maBHas wjes vccienoBaHMUs 3aKII0YACTCSA B TOM, UTO TH MPOIIECCH MOTYT OBITh HE pa3po3-
HEHHBIMU SIBJICHUSIMH, a PA3JIMYHBIMU TAllaMH OpraHU3aIiU JIBHKESHUS.

IIpocTpaHcTBeHHBII 00pa3 JABHKEHUS

[Tpu rccnegoBaHUM CIIOKHBIX MPOIIECCOB OIHOM MaTeMaTU4ecKor (POPMYJibl HEIOCTATOUHO.

dopmMyna MoO3BOJISET ONMPENCTUTh KOJTMUYSCTBEHHbIC XapaKTePUCTUKU JTBUKEHUS, HO IMEPBO-
HayaJIbHO HEOOXOOMMO TPEACTaBUTh caM MPOIecC: OTKYAA JABUKATCS DJEMEHTHI, KyJa OHH
HANPAaBJISIIOTCS, IJIe COJMMKAITCSA, IJle CTAJIKHUBAITCSA, KAKIM 00pPa30M MEHSIIOT TPAaeKTO-
PHH ¥ KaK U3 MHO’KeCTBA JIBHKEHUIT BOZHUKAET 00Imasi CTPYKTypa.

[Tostomy B npeayiaraeMoM Moaxofie OOJbIIoe 3HAYSHHUE UMEEeT MPOCTPAHCTBEHHBIN 00pas.

CHauvana crpoutcsi (pu3MyUecKasi KapTUHa JBUKEHHUs. 3aTeM /i He€ MOTYT ONpelessiThCs
HEOOXOIUMBbIE TIapaMeTphl M MaTeMaTHYECKHe 3aBUCMMOCTH. [lociie 3Toro KOMIbIoTepHOE MOJEITH-
pOBaHMe IMO3BOJISIET MPOBEPHUTH, MPUBOAUT JIM 3alaHHAsS CUCTEMA JBWKEHUN K TPEIIoIaracMomy
pe3yJbTary.

Takol 1oaxo/ MO3BOJISAET HAYMHAThL UCCIIEJOBAHKE CIIOKHOTO SIBJICHUSI C OTHOCUTENIBHO MPO-
CTBIX MPEJCTABJICHUI O JBVKCHUU.

Cxoagamuiica NoToK

Oco6oe MecTo B Ceprr 3aHUMAET TIOHSATHE CXOASAIIErocst MOTOKA.

[Mox HUM paccmaTprBaeTcs CUCTEMa, B KOTOPOW MHOXKECTBO TIOTOKOB IBMKETCS B HAITPABJICHUN
B3aUMHOT0 cONMMkeHus. B rmporiecce Takoro ABMKEHU st BOSHUKAIOT 00JIACTH KOHIICHTPAITUH, CTOJTKHO-
BEHUS U Tiepepacrpe/ielieHus IBrkeHns. [lepBoHavaIbHO TPSMOTMHENHBIe TPASKTOPHH MOTYT CTa-
HOBUTBCS CJIOKHBIMH, a B3aUMOJICHCTBHE TIOTOKOB CIIOCOOHO MPUBOAMTHL K BPAIATeSIbHBIM U CITH-
paJIbHBIM (pOpMaM JIBUKEHUSI.

B Gornee ob1ieM paccMOTpeHHH BO3HUKAET BOIIPOC:

HE MOKeT JIH CXOSIIHUICS MOTOK ObITh He TOJbKO JIOKAJLHBIM (PU3HYeCKHM MpoIec-
COM, HO M 00IIeil cxeMOll OpraHn3amuu JBHKeHHs BelllecTBAa HA Pa3JINYHbIX MacmTadax?

Ortciona Bo3HUKaeT padoyee rnoHsTve BeesleHCKOro cxoasmerocs moToka

ITO He yTBEpKJCHME O 3aBEPIIEHHOM JJOKa3aTeIbCTBE yCTpoiicTBa BeenenHoi. 1o TeopeTu-
YecKoe HallpaBJIeHUe UCCIIeOBAaHMS: BO3MOKHO JI OIUCATh PA3JIMYHbIC YPOBHU OpraHU3aIVH Bellle-
CTBa 4epe3 OOIIre MPUHIIUIIBI IBYKEHHS ¥ B3aMMOJICUCTBHS TIOTOKOB.

OT MaJioro Kk 60JbIIOMY

B cepum paGot aBrKEeHUE paccMaTpPUBAETCs MOCIeJ0OBATEIbHO — OT MPOCTEHUIITNX COCTOSTHUI
K 0oJ1ee CJIOKHBIM.

Ha omHOM ypoBHe paccmarpuBaeTcs oOpa3oBaHUE IEeMEHTapHBIX CTPYKTyp. Ha npyrom —
aroma. Jlayiee MOTyT paccMaTpUBAaTLCS BEIIECTBO, 3Be3/1a, TAJIAKTHKA U IPYTHe KPyIHbIe 00pa3oBa-
HUSL.



1O. KibimH. «Pa3roBop ¢ uckyccTBeHHbIM UHTE/UIEKTOM 4. [Ipoiiecchl porucxoasiiye B CXOASIIEMCS TIOTOKE»

[Tpu 3TOM Hac MHTEpecyeT He TOJIbKO BHEIIHWI B OOBEKTOB, a MPEXe BCEro JABHKEHHe,
KOTOpOe CO3/1aéT M MOo/1/1eP>KUBAET UX CTPYKTYPY.

Ecmm OKaXETCs, YTO HAa Pa3HBIX YPOBHAX HGﬁCTBHTCHLHO TMOBTOPAIOTCA OOHU U TC KC IMPUH-
U — TPSMOJIMHEHOE JBYKeHUE, COMKEHNE, CTOJIKHOBEHUE, U3MEHEHHE TPAeKTOPHIA, Bpallie-
HHe, CIIUPAJIbHOE IBWKEHUE ¥ 00beTUHEHNE TOTOKOB, — 3TO JIACT OCHOBAHUE pacCMaTpUBaTh UX KaK
NposiBIIeHUs1 OoJiee 0OIIero mporecca.

3anaua cepuu

JlanHast paboTa HOCUT TEOPETUUYECKUI XapaKTep.

E€ 3agaua — He /JaTh OKOHYATEIbHOE MAaTEMaTUYECKOE OMMCAHME BCEX PAacCMaTpUBaEMbIX
HBHGHHﬁ, a IoCJIEA0OBATE/IbHO ITOCTPOUTD (pI/IBI/I‘IeCKYIO KapTUHY UX BOBHUKHOBCHUS N B3aUMOCBA3U.

B nanbHeiiem oT/iesIbHBIE TIOJIOKEHUST MOJEM MOTYT ObITh MCCI/IEJOBAaHbl MATEMATHUECKH U
C MOMOIIBI0 KOMITBIOTEPHOTO MoAeMpoBaHusl. OCOOEHHO UHTEPECHBIMU SIBJISIIOTCSI BOIIPOCH O CKO-
POCTSIX, YIJIaX CTOJKHOBEHU S, IUIOTHOCTHU MTOTOKOB, YCTOMYMBOCTH OOPA3YIOIIUXCS CTPYKTYP U YCIIO-
BUAX MEPEXOa OJHOIO TUlla IBHKCHHUA B IIpyFOﬁ.

Takum oOpaszom, npeasiaraercs uccaenoBarsb [Ipupony He TOIbKO Yepe3 roToBble OOBEKThI, HO
1 4epe3 MPOLIECC X BOZMOKHOIO (pOPMUPOBAHUS:

OT NPOCTOr0 JBUKEHHSI — K CJIOKHOMY JBHKEHHIO,

OT JIBHKEHHSI — K MOTOKY,

OT IOTOKAa — K CTPYKTYpe,

OT CTPYKTYPbl — K MHOT000pa3mio MaTepuajIbHOr0 MIpa.

B 31OM 1 3aKITI04aeTCs OCHOBHAS MJEs MPEAIaraéMoro UCCiel0BaHusl.

O6mue Tpe6GOBAHUSA H CTPYKTYPA CXOASIIErocs MOTOKA

Yacrs 1

AHHOTaANMA

B crarbe paccMarpuBaetcsi o01as CTPYKTypa CXOISIIErocst MOTOKa BEIIECTBA B Ipejyiarae-
Mo Moziesi. [ToTok mpeacTaBiieH Kak OpraHM30BaHHOE ABHKEHUE MHOKECTBA MMPOCTEHIIINX €JMHUII,
HAaIlpaBJIeHHBIX K 00J1aCTH CXOXKAEHMs. PaccMaTpuBaloTCs OCHOBHBIE 2JIEMEHTHI TAKOW KOHCTPYKIIUH:
MECTO CTapTa, HarpaBJieHHe JABMKEeHHUsI, 001aCTh MaCCOBOTO CTOJIKHOBEHHUSI, CTETIeHb KOHIIEHT ALK
BEIIECTBA U TIOCIIE0BATEIBHOCTh CTOJIKHOBEHHI.

Ocoboe BHMMaHME YIeJIeHO reomMeTpud mnortoka. [lokazaHo, moyemy HJisi €ro YCTOHUMBOIO
CYILIECTBOBaHU S HEOOXOIMMBI OTpe/ie/IEHHbIe PACCTOSIHUS, YIJIbI M TIOPSIIOK JBYKEHUS eTuHuUIT. Pac-
CMaTpHBAETCS TIEPEXO]] OT CBOOOIHOTO MPSIMOJIMHEHHOTO BUKEHHSI K CTOJIKHOBEHUSIM, I3MEHEHUIO
TPAEKTOPHA, 00PA30BAHUIO IIEHTPAILHON OOJIACTH U MOCIIEAYIONIeMY BOZHUKHOBEHHUIO OoJiee CII0K-
HBIX CTPYKTYP.

Cratbsi Ipe/ICTaBIIsIeT HavaJ bHbIA, HanOosiee OO YpOBEHb PACCMOTPEHMS CXOMSIIErOCs
MOTOKA, HA OCHOBE KOTOPOTO Jajiee MOTYT pacCMaTPHBAThCS MPOLIECCH 00pa30BaHMsI aTOMOB, 3BE3,
rajlakTHK 1 APYTUX CTPYKTYP BEIIeCTBa.

BBenenune

B npeanaraemoii moaenu BeeneHHasi paccMaTprBaeTcsi Kak CUCTeMa BEIeCTBa, HaXOISIIEerocs
B JIBUKCHUU.

B camoM ripocTom citydae MOXHO MPeACTaBUTh MHOKECTBO OAMHAKOBBIX TIPOCTEHIIINX EIUHUII,
KaX[Jas U3 KOTOPBIX JBHKETCSI CAMOCTOSITEIIEHO U MPSIMOIMHENHO. Eciii HanpaBieHust MX ABHKEHUS
OpraHU30BaHbI TaK, YTO IMHUIIBI TOCTENIEHHO COMMKAIOTCS, BO3HUKAET CXOASIIIUIICS MOTOK.

ITO npocTast UCXOIHAsA KOHCTPYKLIMS.

OpHaKoO MMEHHO M3 TaKOW MPOCTOM KOHCTPYKLIMHU B JAJIbHEHMIIEM MOTIYT BO3HMKATh 3HAUU-
TEJIbHO 0oJiee CIIOKHbIE MPOIIECCHl: CTOKHOBEHUSI, B3AMMOJICHCTBHSI, COEIMHEHNE YacTHIl, 00pa3o-
BaHME HOBBIX CTPYKTYp U MOCTENIEHHOE YCIOXKHEHUE BEIIeCTBA.
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[oatomy npesxie uem paccMarpuBaTh 00pa3oBaHHe KOHKPETHBIX 00bEKTOB — HaIlpuMep, aTo-
MOB, 3BE3/1 WJIM TAJIAKTUK, — HEOOXOIUMO MOHSATh, KAKHM /10JKeH ObITh caM HCXOAHbII MOTOK,
YTOOBI TAKKE MPOLIECCH MOTJIM TPOUCXOIUTb.

B nanHoO¥# cTathe paccMaTpuBaeTCsi MIMEHHO STOT BOIIPOC.

Cxopsuumiicsl IOTOK OHUMAETCS Kak onpeaenéHHas ¢pusnyeckas KoHCTpyKuus. OH He sBs-
eTCsl CITy4allHbIM CKOTUIEHHEM 4acTull. [Jisi ero cyniecTBOBaHUs JOJIKHBI BBHIIOJHSITHCS HEKOTOPbIE
YCJIOBHSI: YaCTHILIBI JOJDKHBI UMETh OMNpee/éHHOEe HalpaBieHHe JBMKEHHUsI, MKy HUMH JOJKHBI
COXPaHSAThCS HEOOXOOMMBIE PACCTOSIHUS, MECTO UX MAaCCOBOTO CTOJIKHOBEHUS OJDKHO HAXOAUTHCS
B OIpeeIEHHOM 00IacTH, a CaMO CTOJIKHOBEHHE JJOJKHO MPOMCXOANTh HE MTHOBEHHO U He OecKo-
HEYHO JIOJITO.

WHbiMU cioBamMH, TOTOK JOJDKEH MMETh OINpPEAETIEHHYI0 OpPraHU3alvIo YK€ B HayaJbHBIH
MOMEHT.

1. UcxoaHas KOHCTPYKIMS CXOASIIErocsi NOToKa

[IpencraBuM OrpoMHOE MHOKECTBO ITPOCTEHMIIINX €IMHULL JBUKEHUS.

Kaxpas eauHuna nosmyvyaer npocToe CBOMCTBO — JBUTaThCs MPSIMOJIMHENHO, PABHOMEPHO U
B OJIHOM HATpaBJICHUH.

Ecnu Bce equHuIbl OyayT ABUTATHCS B IIPOM3BOJIBHBIX HAIIPABJICHUSX, €IMHOTO CXOMISIIETOCs
MOTOKA HE BO3HUKHET.

Ecnu xe HampaBiieHus1 JBUKEHHS] OPraHU30BaHbI TaK, YTO €MHUIIbI IIOCTENIEHHO MPUOKa-
I0TCSI K 00111l 00/1aCTH, TIOSIBISIETCS] COBEPIIEHHO pyrasi KapTUHA.

Bo3Hukaer noTok, B KOTOPOM JIBHKEHHE HAITPABJIEHO K 00JIaCTH CXOK/1€HHUSI.

JI71s1 HArTISIAHOCTH MOXHO TIPEJCTaBUTh KOHYC: IUPOKAsl YacTh SIBJISETCS OONACTHIO CTapTa, a
y3Kas 4acTh — OOJIACTHIO ATIbHEHINEro COMMKEHHS M CTOIKHOBEHUSI.

B peanbHOIA TPOCTpaHCTBEHHON KOHCTPYKIIMH Takasi (popMa MOKET ObITh CBSI3aHA HE C IJIOCKOM
JIMHHUEW CTapTa, a C 4acThio ChepUUecKoi MOBEPXHOCTH.

I'naBHOe 37€Ch HE Ha3BaHUE TeOMETPUIECKOUN (DOPMBI, & TTPUHIIUIL:

MHO2K€CTBO €JIMHHUII J0J’)KHO HMeTh COIJIAaCOBAHHbIE HANPaBJIeHNs IBHKEHNs, Be1y-
mue K o0mei 00JacTi MPpOCTPaHCTBA.

2. [Touemy HeoOXxoAMMa onpeeIéHHAsI CTPYKTypa

Ecnu npocreiinme eauHUIIBI OJKHB B pe3y/IbTaTe ABMKEHUsT 00pa30BbIBATh OOJIEe CI0KHBIE
CTPYKTYPBI, UX JIBUKEHUE HE MOKET ObITh MOJTHOCTBIO CITyYaHBIM.

Heo6xommmo, 4ToOBI OHU:

JBUTAJIUCD;

COJIMKAITNCE;

CTaJIKUBAJIUC;

B3aMMOJIEVICTBOBAJIH;

COEMHSITUCH;

MPOAOJIKATN IBYKEHHE TIOCTIe CTOJKHOBEHHU ST,

00pa30BBIBAIM HOBbIE, OOJIEe CIIOKHBIE CTPYKTYPBI.

[ToaTOMY MCXOIHBIN MOTOK JOJIKEH 00eCreYnBaTh BO3MOKHOCTh BCEX ITUX IPOIECCOB.

MosxHO cpopMyIHpOBaTh OO TPUHIHIL:

Ecan KoHCTPYKIHSA MOTOKA MO3BOJISIET €IMHULIAM IBUTaThCsl, CTAJKHBATHCSI, B3aH-
MO/1eiicTBOBATh U NPOI0JIKATH ABHKEeHU e, TAKAsi KOHCTPYKIHS MOKET CyIleCTBOBATh KaK
(pu3nyecknii NOTOK.

Ecnu e equHUIIbI CTATKUBAIOTCS] TAKUM 00Pa30M, UTO MOJTHOCTHIO OCTAHABIIMBAIOTCS U 1aJTb-
HelIee IBUKEHNE CTAHOBUTCSI HEBO3MOXKHBIM, UCXO[HASI KOHCTPYKIIMS TIEPECTAET BBINOTHSTH CBOIO
ynxumo.

3710 0COOEHHO BaXKHO 151 00JIACTA MaCcCOBOTO CTOJIKHOBEHHS.

3. MecTO MaccoBOro CTOJKHOBEHHUS
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B cxopsimemcs TOTOKe MOKHO BBIICTUTh 00JIACTh, K KOTOPOM MOCTETICHHO MPUOTMKAIOTCS JIBU-
KyIUeCsT eUHUIIBL.

HazoBém e€ MecTOM MacCOBOro CTOJKHOBEHUS .

Ot10 He 00sA3aTeNILHO OfIHA MaTeMaThuieckast Touka. Ckopee, 3T0 orpeeaéHHas 001acThb Mpo-
CTPAHCTBA, B KOTOPOU KOHIICHTPAIIMsI BEIIECTBA BO3PACTACT M CTOJIKHOBEHUS CTAHOBATCS MHOTOUHC-
JICHHBIMH.

MecTo CTOJIKHOBEHUS He JOJKHO HAXOAWTHCS CJUIIKOM OJTM3KO K HAYaJTy JIBUKEHUS.

Ecnmu cronkHOBeHME MPOW3OUIAET MOYTH Cpasy IMOCe CTapTa, OIPOMHOE KOJIWYECTBO €IH-
HUI] CTOJIKHETCS MPAKTUYECKH OJIHOBPEMEHHO. BO3HHMKHET CHJIbHOE YIUIOTHEHUE, HAlIOMHHAIOIIee
MPOOKY.

B Takoii obnactu ABUkKEHNE MOKET Pe3KO 3aTOPMO3UTHCSI.

Ho u cnvikom yaanéHHOe MECTO CTOJIKHOBEHU I HeXeJaTelIbHO.

Ecnmu equHuUIB OyayT IBUraThCsl HA IPAKTUIECKU OECKOHEYHOE PACCTOSTHHE, HEe 00pa3yst KOM-
MAKTHBIX CTPYKTYP, BEIECTBO OYJIET OCTABAThCS CUIILHO Pa3peKEHHBIM.

CrnenoBateibHO, MEk/1y HAauaJIoOM JBWKCHUS] U 00JIACTBI0O MAaCCOBOTO CTOJKHOBEHUSI JOJIKHO
CYIIIECTBOBATh ONpe/ieJTéHHOE PACCTOSTHHE .

ITO OHO W3 MEPBHIX TPEOOBAHUIN K CXOASIIEMYCS ITOTOKY.

4. ITocjenoBaTeJJbHOCTHL CTOJKHOBEHHM

EcTp e onHo BaxkHOE yCIOBUE.

EnvHuIb He TOMKHBI CTAIKUBAThC AOCOTIOTHO OTHOBPEMEHHO.

Ha miepBbiii B3IJIS1/1 9TO MOXKET IMOKA3aThCsl CTPAaHHBIM. BeJb €CITi MOTOK CXOOUTCS, TI0UeMy Obl
BCEM YaCTUIIAM HE BCTPETUTHCS B OHOM 00IACTH OJHOBPEMEHHO?

Ho umeHHO 3/1ech BO3HUKAET mpodieMa.

[Tpu abGCOMOTHO OTHOBPEMEHHOM CTOJIKHOBEHHH OOJIBIIIOrO KOJMUYECTBA EAMHHIL MOKET 00pa-
30BaThCs TUIOTHAS 00JIACTh, B KOTOPOU JaJibHENIIee TBUKEHHE Oy/IeT 3aTPyaHEHO.

Bmecto pa3BuBawIiierocs rporecca mojyqurcsi CBoeoOpasHast «IpoOKa».

[TosTomy B npeiaraeMoi MOJIeNI CTOJIKHOBEHUE pacCMATPUBAETCS KaK MOCJIe10BaTeIbHbII
npoiecc.

EnuHuIb nogxoaar K o0acTé CTOIKHOBEHHUS TTOYTH OJJHOBPEMEHHO, HO He aOCOJTIOTHO OJTHO-
BPEMEHHO.

OpHY BXOAAT B HEE HEMHOTO PaHBIIIe, IPYrue — HEMHOTO TO3Ke.

Braropapst 5ToMy 00J1aCTh CTOTKHOBEHH ST MOKET TIePEMEIIaThCsl, PACIIUPSTHCSA U M3MEHSIThCSI.

Tak coxpaHsieTcsi BOSMOKHOCTh JIaJIbHEHIIIErO IBUKEHUsI BEIIEeCTRa.

5. OnTumanbHas 00J1aCTh CTOJKHOBEHHS

Takum 06pa3oM, 061aCTh MAaCCOBOTO CTOJIKHOBEHUSI JIOJKHA YIOBJIETBOPSITH Cpa3y HECKOJb-
KM YCJIOBHSIM.

OHa jomkHa:

HAXOIUTHCS HA OMPE/ICTIEHHOM PAaCCTOSHUU OT MECTa CTapTa;

UMETh OTPaHUYEHHBIN pa3Mep;

NPUHUMATH TOCTATOYHO OOJIBIIIOE KOJIMYECTBO BEIeCTBA;

o0ecrieunBaTh MI0THOE B3aUMOJICUICTBUE ¢TUHMII;

HE MPEeBpaIaThCs B HEMOABMKHYIO TTPOOKY;

TIO3BOJISITH BEIIECTBY MPOIO/IKATh JIBUKEHHE TIOC/Ie CTOJIKHOBEHHUSI.

Ara 061aCTh MOKET OMHOBPEMEHHO PacCMaTpUBAThCA KaK:

MECTO BCTpeYH;

MECTO KOHIIEHTPAIIUY BEIEeCTBa;

MECTO YIIJIOTHEHUST;

MECTO B3aUMOJENCTBUS;

MECTO COEIMHEHUS SJHUIT;
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MeCTO 00pa30BaHMUsI HOBBIX CTPYKTYP.

B 3aBucumoctu oT paccmarpuBaeMoro macmtada e€ (pu3MUecKoe MposiBIeHHE MOXKET OBbITh
Pa3IMYHBIM

I'eomeTpusi cxoasimerocsi NOToKa

Ecnu mocMoTpeTh Ha MOTOK LIEJTMKOM, B HEM MOKHO YCJIOBHO BBIIGIUTH HECKOJIBKO IPOCTPaH-
CTBEHHBIX 00JIacTeN.

OTHOCHUTENIBHO LIEHTPATBHON OCH CYIIECTBYIOT:

BEPXHSs 00JIacTh;

HIKHSS 00J1aCTh;

JIeBast 00JIACTD;

npaBasi 001acTh.

Enuaunp kax o o0acti IMEI0T COOCTBEHHOE HalpaBJieHUe ABUKEHHUsI, HO BCe 9TH HaIlpaB-
JIEHWS] B COBOKYITHOCTH OPHEHTHPOBAHBI K 00IIer 001aCTh CXOKICHUSI.

BepxHue equHUIBI JBUKYTCS] BHU3 U K LIEHTPY.

HusxHue — BBEpX U K LIEHTpY.

JleBble — BIIPABO U K LEHTPY.

[IpaBbie — BJIEBO U K LIEHTPY.

Tak 00pasyercsi MPOCTPAHCTBEHHASI CTPYKTYpa CXOASIIErocs MOTOKA.

7. 'pynnbl ¥ MyYKH €JUHUIY

B notoke MOXHO BBIIEISATH HE TOJIBKO OTAEbHbIC €UHUIIbI, HO M UX TPYIIIIHL.

Heckombko OJM3KO pacrionoKeHHBIX TPAEKTOPH 00pa3yIoT YCIOBHBIH MyYOK.

Heckombko HEOOMBIINX MMyYKOB MOT'YT 00Opa30BBIBaTh 00JIee KPYIHBIH MyYOK.

Tak BO3HHMKaeT cBOe0Opa3Has HepapXusi:

eUHHIbI — MaJjble MyYKH — KPYNHbIe MyYKH — 001IHil MOTOK.

Takast cTpyKTypa BakHa TIOTOMY, UTO pPeaIbHbIE MIPOLIECCH IIPOUCXOAAT OMHOBPEMEHHO Ha pas-
HBIX MIPOCTPAHCTBEHHBIX MacIITadax.

OtpaenbHast eIMHALIA YYACTBYET B CBOEM JIBMKEHUH U CTOJIKHOBEHHHU.

I'pynma emunwMIn 06pasyeT Oojiee KPyIHbIHA Mporiecc.

MHOEeCTBO TaKMX rpyr (GOpMUPYET yxke CTPYKTYpPY MOTOKA B LIEJIOM.

8. JIunms crapra

Ocoboe 3HaueHne UMeeT HauaJlbHasI TPAHUIIA, C KOTOPOM HAYMHAETCS JBIKEHHUE SJMHUIIL.

B npocreiiiem ciydae mpu HeOOJIBIIOM KOIMYECTBE €AMHHIL OHA MOXET ObITh MpeCcTaBIeHa
Kak MpsiMast JTUHUS WA TUIOCKOCTb.

Ho ecnu KommyuecTBO eAMHUIL CTAHOBHUTCSI OTPOMHBIM M TIOTOK PACCMAaTPUBAETCS B TPEXMEPHOM
MPOCTPaHCTBE, O0JIee eCTEeCTBEHHOM CTAHOBUTCS M30THYTast (hopMa.

B npeanaraemoii KOHCTPYKIIMH TAaKO¥ CTApT MOKET OBITh ITPEACTABJIEH YacThio Chepbl — MOITy-
cepoit.

Takast (popma Mo3BOJISIET pacHpeeUTh SAUMHUIIBI TI0 POCTPAHCTBY M HAITPABUTh UX K OOIIEH
00JIaCTU CXOK/ICHHUS.

[Tpu TOM HarpaBieHHe IBMKEHHS KPAaHMX YacTel MOTOKA He JIOJKHO CO3JaBaTh MPSIMOTO
7000BOTO CTOJIKHOBEHHSI C TIPOTUBOIONIOKHBIMH YaCTSIMU.

VIMeHHO mo3TOMY Yroi ABWXKEHUs UMEET MPUHIMITUATIbHOE 3HAYEHHE.

9. YroJ Mexkay TpaeKTOpUsIMHU

Ecnu nBe rpymniisl eIUHUI] ABUKYTCS CTPOrO HABCTpeuy APYT OPYry, UX CTOJIKHOBEHHE OyieT
JI0OOBBIM.

[Tpu GONBIIIOM KOJTMYECTBE YACTHI] 3TO MOXKET MPHUBECTU K PE3KOMY TOPMOXKEHHUIO 1 00pa3o0-
BaHMIO TUIOTHOM OOJIACTH.

Ecnu e TpaeKTopry MMEIOT ONPeAeIEHHBIN YT0J1, CTOJIKHOBEHHE CTAHOBUTCS 0OJIEe CIIOKHBIM.

YacTb IBMKEHHUST MOKET MPOJIOIKATHCS B IPYTrOM HAIPABJICHUH.



1O. KibimH. «Pa3roBop ¢ uckyccTBeHHbIM UHTE/UIEKTOM 4. [Ipoiiecchl porucxoasiiye B CXOASIIEMCS TIOTOKE»

Bo3HuKaeT BO3MOXKHOCTD Ui U3MEHEHUsI TPAeKTOPUH, TepepacrnpeieieHusl TBUKCHUS U
JaJTbHEHNINEro Ppa3BUTUS CTPYKTYPBIL.

[Toatomy B cxopsieMcst TOTOKE Ba)KHO He TOJIBKO KY/Aa IBUKYTCS €TUHMIIBI, HO ¥ MO KAKHM
YIJIOM OHU TIOAXOIAT JIPYT K APYTY.

10. Paccrosinne mexay e JUHULIAMHA

Enuauibr He MOTyT OBITH PACIIONOKEHBI COBEPIICHHO MTPOU3BOJIBHO.

Ecnmu paccrosiHe Mex/ly HUMY CIIAIIIKOM BEJIMKO, CTOTKHOBEHUSI CTAHOBSITCS PEKUMU.

Ecnmu oHM pacrioniokeHbl CITUIIKOM OJTM3KO yKe Ha CTapTe, TOTOK MOXET OKa3aThCsl Ype3MEpHO
TUIOTHBIM €IIE 10 JOCTHKEHHS 0OJIACTH CTOJTKHOBEHUS.

[MosTroMy MexIy eAMHHMIIAMH CYIIECTBYeT HEKOTOpPOE MPOCTPAHCTBO, HEOOXOIUMOE IJIsl UX
JIBVKCHUS.

MOXHO yCJIOBHO BBIICITUTh HECKOJIBKO 00JIACTEH TIIOTHOCTH.

B onHOI 005acTi eMUHMIIBI PACTIONOKEHBI OTHOCUTEIBHO JAJIEKO JIPYT OT Apyra U HEKOTOpOe
BpEeMsI MOTYT JBHUTraThCs O0€3 CTOKHOBEHUM.

Jlanee IJIOTHOCTh YBEIMUMBACTCS.

Bike K 0051acTH CXOXKIEHUS TUHUIIBI TIOIXOIAT BCE OJIMIKE.

Hakownerr, Bo3HMKaeT 00J1acTh MJIOTHOTO B3aUMOICHCTBUSI.

Takum 06pa3oM, ABUKEHHUE K IIEHTPY COMPOBOXKIACTCS MOCTENEeHHbIM U3MEHEHHEeM IJIOT-
HOCTH MOTOKA.

11. D1me10HLI ABUKEHUST

Ecimu moTok cocToMT U3 OrpOMHOTO KOJIMYECTBA €IMHUI], OHA MOTYT PACIoiaraThCsi He OJHUM
CJIOEM.

3a nepBou IpyIIon CIeAyIOT CleAyoIIHe.

MO:XHO yCJIOBHO MPEICTABUTh UX KaK SIIIETIOHbI ABHKECHUS.

[NepBblii 111e710H HAXOAWTCS BIIEPE/IH.

3a HUM JIBUKETCS BTOPOM.

3areM TpeTHil U ceayIoLIye.

Tako¥ MopsAAOK MO3BONISAET IOTOKY COXPAHATh HEPEPLIBHOCTD.

[NepenHsis yacTh yke BCTyMaeT B 0OIACTb CTOJIKHOBEHHMS, TOT/IA KaK CJeAYIOIIMe YacTh Mpo-
JOJIKAIOT IBUXKEHHUE K Hel.

ITO TaKXke MOMOraeT MOHSATh, TOUYEMY MACCOBOE CTOJIKHOBEHHUE He 00s13aTesIbHO JIOJIKHO MPo-
WCXOJIUTh B OJJHY €JMHCTBEHHYIO MTHOBEHHYIO TOUKY BPEMEHHU.

12. ITocaeqnee cBOOOHOE ABIKEHNE

I[No mepe cOnMMKeHnst eTUHUL BOSHUKAET MHTEPECHDIN MePEXOIHBI MOMEHT.

CHavasna Mesx1y HUMU elé COXPaHseTCsi CBOOOAHOE IPOCTPAHCTBO.

EnvHuIb TPOI0IKaI0T ABUTATHCS TI0 MPSMBIM TPACKTOPHSIM.

3aTeM pacCTOsIHUE MEXy HUMH YMEHbIIIAeTCSl.

[NosiBnsieTcsl MIOTHOE 0OBETUHEHNE TPACKTOPHIA.

ITO MOXKHO Ha3BaTh MOCJIEJHUM YYACTKOM CBOOOHOT0 NMPSIMOJIMHENHOTO IBHKEHHS .

31ech eié HeT MHTEHCUBHBIX CTOJIKHOBEHHI, HO TIOTOK Y3Ke TOJOIIEN K COCTOSTHUIO, B KOTOPOM
CTOJIKHOBEHUSI CTAHOBATCS] HeN30EKHBIMHU.

STOT MOMEHT BakeH 11 IOHUMAaHUSI JaJIbHEHIIIero mporecca.

Jlo Hero ABVKEHHE B OCHOBHOM ONpe/IeisieTCsl TIepBOHAYATLHBIM HAIPABJICHUEM.

[Mocie Hero HaYMHAET CYIIECTBEHHO BIMATh B3aMMOJICHCTBUE MEXKTy eIMHUIIAMHU.

13. HauaJyio cTOJIKHOBEHUS

Korma equHUIIBI HAYMHAIOT CTAJTKUBATHCS, UX TIPEKHUE TIPSMBIE TPACKTOPUU U3MEHSIIOTCS.

[Mpsimast uHWS ABMKEHUS TIpEeBpaliaeTcs B IOMaHYIo.

Enunnia yxe He MOXeT MpOJOJKaTh NepBOHAYAILHOE HAMpaByieHHe Oe3 N3MEHEHH S, TIOTOMY
YTO BCTpPEYaeT JPYTye eqMHUIIBL.
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BosHukaer nocne1oBaTeIbHOCTh:

NpsAMOJINHEITHOe IBHKeHHe — COJIMKeHne — MepPBoe CTOJKHOBEHHE — M3MEeHEeHHe
TPAEKTOPUH — HOBbIE€ CTOJKHOBEHHSI.

ITO nepexof OT OTHOCUTENIBHO CBOOOIHOIO MOTOKA K B3aUMOJICHCTBYIOIIEMY MTOTOKY.

14. ®opmupoBaHne HeHTPAJbHON 00J1aCTH

[NepBble CTONKHOBEHUSI BO3HUKAIOT B HEKOTOPOU IIEHTPAJIbHOM OOIACTH.

E€ MOXHO yCIIOBHO MpeaCcTaBUTh Kak OONACTh TOPMOXEHUS WIA CBOSOOPA3HYI0 «CTEHKY»
BHYTpPHU TIOTOKA.

Ho 510 He HenoaBMKHAS CTEHKA.

Ona cama COCTOUT M3 JBIIKYIIETOCS BEIIECTBA.

E€ 0cobeHHOCTh 3aKTovaeTcss B TOM, UTO 3/7eCh JBHKCHUE CHIIbHEE N3MEHseTCs U3-3a 00Jb-
IIOT0 KOJIMYECTBA CTOJIKHOBCHHUI.

ITo Mepe NoCTyIJICHNS] HOBBIX €JUHUIL 00JIACTh CTOJIKHOBEHUS PACITUPSIETCS.

OHa MOXeT yBeJIMUMBAThCS B JUTUHY U B 00BEME.

Takum 00pazoMm, MepBOHAYATLHO HEOONbINAsT 00NIACTh CTOIKHOBEHUS MpeBpalaercs B Oonee
CIIOXKHYIO CTPYKTYPY.

15. BeicTpoe 1 MeyIeHHOE IBU:KEHHE

[Mocte HaYama CTONIKHOBEHUI Pa3HbIe YaCTU TIOTOKA yKe He JABUKYTCS OJIMHAKOBO.

OpnHu 001aCTH CHITbHEE TOPMO3SITCSI.

Jpyrve mpofoKaioT IBUTAThCs ObICTpee.

BosHukaer paznuuue cKOpocTel U TUIOTHOCTEN.

IT0 co3MaET yCIOBUS ISl 00pa30BaHUs PA3IMIHBIX PEKUMOB JIBHKCHUS.

B HEKOTOpBIX 00/1aCTAX IBUKEHUE OCTAETCS OTHOCUTEIIBHO YIIOPSAAOUYEHHBIM.

B npyrux oHo ctaHoBUTCS G0Jiee CIIOKHBIM U TIepeMeIIaHHbIM.

Ha sTOoM ypoBHE MOXHO MCIIOJIb30BaTh MOHSATH S, 3HAKOMBIE U3 THIPOIMHAMUKY: JIJAaMHHAPHOE
U TYpOyJIeHTHOE JTBHKEHHUE .

Pazymeercs, peub 31ech UOET He O OyKBaJBbHOM TPEBPALICHUH KOCMHUYECKOTO BEIeCTBa B
OOBIYHYIO JKUJIKOCTh, 2 00 MCIOIb30BAHUU CXOIHBIX TTPUHITUIIOB OPraHU3aIluY JBYKEHU ST OOJIBIIIOTO
KOJINYECTBA YaCTHII.

16. Bo3HUKHOBEeHNE CIMPAJLHOTO JBHKEHMS

JlanpHeiilee pa3BUTHE CTOTKHOBEHUI MOXKET IMPUBECTH K eIlé 0ojiee CI0KHOU KapTHHE.

[Tpenmosnoxum, 4To NEHTpaJIbHASI 00IACTh CHAYaIa TOPMO3UTCS.

3areM 4yacTh BelecTBa 3a Hel MPOJOJIKAET JBUTAThCS OBICTPEE U BBIIBUTAETCS BIIEPEI.

Ora YacTh BCTPEUACTCS C JPYTMMHU ABVKYIIIUMUCS OOTACTSIMH.

Bo3Hukaer HOBO€ TOPMOKEHHE.

B npyroii o6nactu, HaOOOPOT, paHee 3aTOPMOKEHHOE BEIIECTBO HAUMHAET YCKOPSTHCS.

B pesynbrare BO3HHMKAET mepepacipe/e/icHue JIBUKEHHMS.

Tako#i rmporiecc MOXeT co3/1aBaTh KPYroBOe WM CIIMPATIbHOE IBVIKEHUE.

[NosiBnsieTcst cBOe0Opa3HBIN UKL

YCKOpPeHHEe — CTOJKHOBEHHE — TOPMO:KeHHe — Nnepepacnpe/eeHne JBHKEHUST —
HOBOe€ YyCKOpeHue.

CriupanbHas popMa 3/1eCh BO3HUKAET He KaK 3apaHee 3aJlaHHbId OOBEKT, a KaK BO3MOKHBIT
pe3yJIbTaT MOCIe0BATEILHOTO B3aUMOICHCTBUS TBUKYIIIUXCS TTIOTOKOB.

17. Cxoasuuiicsi MOTOK HA Pa3HbIX MacmTadax

OpHa 3 0COOCHHOCTEN TMpe/IaraeMoro Mmoaxoaa COCTOUT B TOM, UTO TIPUHIIMIT CXOSIIErOCs
JBVDKEHUsI pACCMATPUBACTCS HA PA3HBIX YPOBHSIX.

Ha ogHOoM ypoBHE ABMXKYTCSI TPOCTEUIIINE €AMHULIBI.

W3 ux B3auMOJENCTBUSI MOTYT OOpa30BBIBATLCS O0JIEe CIIOKHbBIC YACTHIIBL.

N3 yactui — aromsl.
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N3 aToMOB — MoJteKkyIib 1 GoJiee KpyIHble 00pa30BaHUs BEIIeCTBA.

Ha xocmuueckoM maciitade MOTyT paccMaTpuBaThesl OOaKa BeIlecTBa, 3BE3bI, FAJIAKTUKHY,
IPYIIIBI U CKOTIICHUS TaTaKTUK.

[Tpu 3TOM peus UAET HE O TOM, YTO BCE 3T OOBEKTHI UIMEIOT OJMHAKOBYIO (popMy.

Peub 1AET 0 BOBMOXKHOM OOIIIEM TTPUHIIUTIE:

cOmKeHHe — CTOJKHOBEHHE — B3anMOJelicTBHe — YIUIOTHEHHe — o0pa3oBaHHe
CTPYKTYPHI.

18. MecTa MaccoBOro CTOJKHOBEHHS B €JHHOM IOTOKE

Ecnu npeacraButh eIMHBINA CXOSIIUIACSA MOTOK B OIPOMHOM MPOCTPAHCTBE, B HEM MOXKHO
BBIJICJIMTH MHOKECTBO OOJIACTEN KOHIICHTPAITUH.

Ha onHOM ypoBHE B Takux 001acTsiX MOryT (DOPMHPOBAThCS MPOCTEHIIME CTPYKTYpPBI Bellle-
CTBa.

Harmpumep, B pamkax mpejajaraeMoil MOJIENM paccMaTpUBaeTCsl BO3MOKHOCTh 0Opa30BaHUS
aTOMOB BOJIOPO/Ia B pe3yJ/bTaTe B3aMMOCHCTBHSI OOJiee MPOCTHIX SIMHUIIL.

Bosnblioe KOMMYecTBO TAKUX MPOIIECCOB MOKET MPUBOAUTD K TMOSIBJICHUIO OOJIAKOB BEIIECTBA.

Ha crnenyiomem ypoBHE B IJIOTHBIX OOJIACTSAX STHX OOJAKOB MOTYT BO3HHUKATh YCJIOBHS IS
oOpa3oBaHMs 3BE3.

Ha emé 6onee kpynmHOM Macitade MOXHO pacCMaTpUBaTh B3aMMOJCUCTBHE TAIAKTUK U (Op-
MUPOBaHKE TPYII U CKOTUICHU.

Takum 0O6pa3oM, MOHSATHE «MECTa MAaCCOBOTO CTOJIKHOBEHHS» MOXKET OTHOCUTBLCS HEe K OJTHOM
eIMHCTBEHHOI TouKe BceeHHoi, a K MHOKeCTBY 00JIacTel, CYIIECTBYIOIIMX HA Pa3HbIX MACIITa0ax.

19. OT npocTOro K cJ0KHOMY

I'maBHas uzest paccMaTprBaeMOl KOHCTPYKIIMU COCTOUT B TOM, UTO CJIOKHOE BEIIeCTBO He 0051-
3aTeJIbHO JIOJKHO MOSIBIIATHCS Cpa3y B TOTOBOM BUJIE.

MOXHO paccCMOTPETh MOCTIe0BATEIbHOE pa3BUTHE:

NpOCThie eJJMHUIbI — CTOJKHOBEHHsI — B3aHMOJEHCTBUSI — coeJuHeHne — 0oJee
CJIO}KHBIE CTPYKTYPbL.

B Takom ciydae qBHKEHHE CTAHOBUTCS OCHOBOM JTAJIBHEHINIETO MOCTPOEHHUS.

CHayana cyImecTByeT MpOCTOe ABUKEHHE.

3aTeM MOSIBIISETCS] CTOJIKHOBEHHE.

CTONKHOBEHHE U3MEHSIET JBUKEHHE.

V3meneHne TBMKEHUS CO3/IAET HOBBIE YCIIOBHS B3aUMOICHCTBHUS.

BzaumopeiicTBre MPUBOIUT K 0Opa30BAHUIO OOJIee CJIOKHBIX CTPYKTYP.

Tak pocTasi UCXO[HAsI CUCTEMa ITOCTETIEHHO MPHoOpeTaeT BCE Oosiee CIOKHYI0 OpraHU3aIHIo.

20. Bo3amokHbIE BAPHAHTHI MPONCXOKIEHUSI HAYAJIbHOI KOHCTPYKI[HHI

Borpoc o ToMm, 0TKyAa nosiBWJIach caMa MCXOAHAsI KOHCTPYKIUSI, SBISIETCS OTACIbHON
pOoOIeMON.

371ech BO3MOXKHBI pasinuHble puiiocodckre U pu3ndeckre npeacTaBIeHuUs.

MosxHO mpearonaraTb HepBOHaYaIbHOE CO3/IaHUE CTPYKTYPBL.

MOXHO paccMaTpuBaTh €€ Kak pe3y/ibTaT eCTECTBEHHOTO MpoIiecca.

MO3XHO paccMaTpuBaTh UKIMYECKOE IBUKEHHE: CXOKICHUE, CKATUE, PACXOXKICHUE U BOCCTa-
HOBJIEHHE MCXOIHOTO COCTOSTHUSI.

B nanHO¥# cTathe 3TOT BONPOC MOAPOOHO HE pacCMaTpUBAETCS.

3pech ucciienyeTcsi TONbKO MepBasi CTOpPOHa MPOOIEMBbI:

KaKoii 10/zKHA ObITh (pU3NYecKasi KOHCTPYKIHSA, eCJIH NPeANoJ0KUTh CyllleCTBOBA-
HHE UCXOHOr0 MHOKeCTBA ABIKYIIMXCSI €IHHULL, U3 KOTOPOro nocreneHHo popmupyercsi
Ha0/I0jaeMoe MHOroo0pa3ue BemecTBa?

ITO MO3BOJISIET OTASIUTH BOMPOC MPOUCXOXKICHUsI CAMOM KOHCTPYKIIMHM OT BOIpOca e€ Jallb-
HeHiero (pu3nYecKoro pa3BUTHs.
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21. OcHoBHbIE TPEOOBaAHMS K CXOASIIEMYCSI IOTOKY

[TpoBeaEéHHOE paccMOTpeHHe TO3BOJISIET CBECTH OCHOBHBIE TPEOOBAHMS K HECKOJIBKUM TI0JIO-
KEHUSIM.

IlepBoe. [JoKHO CylIeCTBOBaTh MHOKECTBO ITPOCTEUIINX €IMHUIL IBUKEHUSI.

Bropoe. Equnniibpl 10KHB IMETh OIPEENEHHOE TIepBOHAYaIbHOE HAlpaBJIeHNe IBUKEHUSI.

Tpetbe. HanpaBnieHus ABMKeHUsT JOJDKHBI 00ECTIEUMBATh CXOXKAEHHUE TIOTOKA.

YerBépTOE. Mexay MeCTOM cTapTa M OOJACThIO MACCOBOTO CTOJIKHOBEHHMSI OJDKHO CyIIie-
CTBOBATh OIPEICIIEHHOE PACCTOSTHHE.

IIsaToe. CTONKHOBEHMS HE JOJIKHBI TPOUCXOAUTD aOCOMIOTHO OJHOBPEMEHHO, MHAUE MOXKET
BO3HHMKHYTh YpEe3MEPHOE YIUIOTHEHHE M OCTAHOBKA JIBUKCHUSI.

IIlectoe. CTonKHOBEHHE HE TOMKHO OBITh HACTOJIBKO PACTSHYTO BO BpEMEHH U ITPOCTPAHCTBE,
YTOOBI BEIIECTBO HE MOTJIO 00pa30BaTh KOMIAKTHBIE CTPYKTYPHI.

Ceapmoe. MecTo MaccOBOTO CTOJIKHOBEHHMSI IOJKHO UMETh ONIPe/IeNIEHHBIN pa3Mep 1 obecrie-
YMBaTh JaJIbHENIIee JBIKEHE BEeleCTBa.

BocbMoe. EquHUIIbL JOKHBI UIMETh OTTPEICIEHHbIE B3AMMHBIE PACCTOSIHUS U YTJIbI IBHKEHHS.

HeBsiToe. [TOTOK MOXET UMETh UePAPXUYECKYI0 CTPYKTYPY U3 OTAETbHBIX €IUHUII, TyYKOB
OoJiee KPYIHBIX O0BETUHEHUI.

Hecsitoe. [Tocie cTONKHOBEHUS IBUKEHUE HE TOJKHO Mcuye3arh. OHO JOIKHO MEePEeXOAUTh B
HOBOE COCTOSIHHE.

3akJiroueHune

Cxopsaumiicss OTOK B MpeAiaraéMor MOJENU pacCMaTpUBAETCS HE MPOCTO KaK JBMKEHUE
BEIIIECTBA K O/IHOW TOUKE.

3TO OpraHu30BaHHASI NPOCTPAHCTBEHHASI KOHCTPYKIIUSI , COCTOSIIIAS U3 MHOXECTBA JIBU-
KYIIUXCS SUHUIL.

Jl71s1 e€ cyiecTBOBaHUsI HEOOXOAMMO BBITIOJTHEHHE PsIa YCIIOBHIA.

EnyHUIBI JOIKHBI IMETh HalpaBJieHHe.

Mex 1y HUMH TOJDKHBI COXPAHATBCSI HEOOXOOMMBbIE PACCTOSTHHUS.

JIBrkeHe JIOJKHO OBITh OPraHM30BAaHO TAKUM 00pa30M, UYTOOBI YACTHUIIBI TOCTETIEHHO COH-
XKaJUCh.

Oo6nactp MaccoBOrO CTOJIKHOBEHHUSI JIOJKHA HAXOAMTHCS HA ONPEJeEHHOM PACCTOSHUU OT
MecTa cTapTa.

CTOIKHOBEHHE JOIKHO POUCXOIUTH MOCTIEA0BATEIbHO, YTOOBI HE TPEBPATUTHCS B HEMOIBHIK-
HYIO ITPOOKY.

[Nocne cToNKHOBEHU ST ABUKEHUE TOIDKHO MIPOJOIKATHCS YKe TT0 U3MEHEHHBIM TPACKTOPUSIM.

Tak BO3HMKAET Mepexoj OT MPOCTOr0 CBOOOJHOTO ABMKEHUS K CIIOKHOMY B3aMMOIEHCTBYIO-
IIEMY TIOTOKY.

B panbHeiiieM BHYTPY TaKOTO IMOTOKA MOTYT MOSIBISITBCS OOJNIACTH Pa3IMYHOM TUIOTHOCTH U
CKOPOCTH, TOPMO3SIIIINE U YCKOPSIOIINECS CIIOHU, JIOMaHble TPAEKTOPUH, KPYTOBbIE M CIIMPAJTbHBIE IBH-
KEHHUS.

Ha cnenyromem ypoBHe BO3HUKAET BOIIPOC O TOM, YTO MMEHHO MPOUCXOHUT € BELeCTBOM
B 3THX 00J1aCTAX CTOJKHOBEHUSI.

Ecnu npocreiiiime equHAIB B3aUMOJEHCTBYIOT M COSMHSIIOTCS, TOJKHBI MOSIBISATHCS HOBBIE
CTPYKTYPBHI.

VIMeHHO 3TOT CIIeAyIONIHiA 3Tal — MEepeXo OT CXOAIIErocs MOTOKa K 00pa30BaHUIO TIEPBbIX
CJIOKHBIX YaCTHIl M aTOMOB — SIBJISIETCS] TIPEIMETOM JTAJIbHEHIIIET0 pacCMOTPEHUSI.

IIponeccol, mpoucxoasimue B CXoAseMcs IOTOKe
9acTh 2
BBenenune
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B npeapiaynmx padotax paccMaTpuBaiach WAes €QMHOTO CXOASINErocsl MOTOKa — O0CO0O0i
CHCTEMBI IBUKEHUS, B KOTOPOH MOCTENIEHHO (POPMUPYIOTCS MaTepUaJIbHbIE CTPYKTYPHI.

Tenepp nonpodyeM MOCMOTPETh Ha STOT MPOLIECC U3HYTPH.

[IpencraBuM nMpocTpaHCTBO, 3aMIOJIHEHHOE OIPOMHBIM KOJIMYECTBOM CaMBbIX MEPBBIX, HEAETH-
MBIX eMHUI] JBUKkeHus. Kaxaas u3 Hux asuxkercs. MzHayasibHO €€ ABUKEHNE MOKHO MPEICTaBUTh
CaMBIM MPOCTBIM 00Pa30M — KaK PaBHOMEPHOE JBHKEHHE TI0 MPSIMO.

[Toka yacTuLbl JBUKYTCSI HE3aBUCUMO M HE BCTPEYAIOTCSl, HUUYEro HOBOTO He Bo3HMKaeT. Ho
€CJI IBUKEHHE OPTaHU30BAHO TAK, YTO YACTHUIIBI MOCTENIEHHO COMMKAIOTCS, CUTYAIMsI MEHSIETCSI.

BosHukaet cxogsiuiicsi mOTOK.

NmenHo 371€ech HaUMHAETCS [JIaBHOE.

YacTuripl HAYMHAIOT CTAIKUBATHCS, MEHATh HAIIPaBJICHUE JBHKEHHS, 00Pa30BbIBATH YCTONYH-
BbI€ TPACKTOPUU U MOCTEIIEHHO OOBbEAMHSTLCS B OOJiee KpymHbIe oOpa3oBaHus. [IpocToe nBrkeHMe
HAYMHAET MPHOOPETaTh CTPYKTYDY.

IlepBoe cTONIKHOBEHHE

[IpencraBum aBe yacTUIbl, JBMKYIIMECS HABCTPEUY OpYT IpYry.

[Ipu cTONKHOBEHMM OHM HE MCYE3al0T M HE OCTaHaBIMBAIOTCS. OHM M3MEHSIOT HalpaBlieHHUE
JBUKEHUS Y TIPOJIOJIKAIOT JABUTAThCS.

Ecnu cTonkHOBEHME IPOUCXOIUT HE CTPOTO JIOOOBBIM 00Pa30M, YaCTUIIBI TIOCTIE CTOJIKHOBEHUSI
MOJTy4aloT HOBbIE HarpasiieHUs. [loaTomy nepBoHauanbHas MpsiMasi TPAEKTOPHUS MOCTENEHHO Ipe-
BpalllaeTCs B JIOMaHYIO.

Tenepb npeacTaBUM HE ABE, & OIPOMHOE KOJIMYECTBO YACTHIL.

Kaxpas yactuna crayikubaercs ¢ coceqHUMU. [locie 0qHOro CTONKHOBEHMS ClIElyeT JIPyroe,
3ateM TpeTbe. Bo3HMKaeT ciioxkHas cucTeMa IOCTOSIHHO U3MEHSIOIIMXCS] HAITPaBJICHUI IBUKEHUS.

Ho B cxonsimemcst OTOKe MPOUCXOAUT BaXKHOE OOCTOSITEILCTBO.

CTOJNIKHOBEHMSI HE SIBJISIIOTCS TIOTHOCTBIO CITyYalHBIMU. YacTUIIbl HAXOAATCS B OOILEM JIBUXKe-
HUM U TIOCTENeHHO cOmmkatotcsi. [109ToMy ABMKEHUsI COCETHUX YacTUI] HAYMHAIOT BIUATH JPYT Ha
apyra.

Tak MOCTENEeHHO 13 MHOKECTBA OTIEJIbHBIX TPAEKTOPHI HAUMHAET CKJIaJbIBAThCS ONpeeIEH-
HBI TOPSAJIOK.

OT npsAMoil JIMHAN K KaHAJTY JBHKEHUS

BHauasie yactuna 1BUKETCS MO MIPSMOIL.

[Tocne cronkHOBEHUI €€ TPaeKTOpHrsi CTAaHOBUTCS JIoMaHOW. OHAa MOXKET OTKJIOHUTLCSI BBEPX,
BHU3, BIIPaBO UJIM BJIEBO, a 3aTEM CHOBA MPOJOJIKUTh IBUKEHHUE BIEPEN.

Ho Bokpyr He€ HaxonATCA Jpyrue 4acTULbl, KOTOPbIE JEJIA0T IIPUMEPHO TO KE CAMOE.

[MocTenenHo yacTHiia OKa3biBaeTCs Kak Obl BHYTPH HEKOTOPOTro Kopuaopa. E€ neuxenue orpa-
HUYMBAETCS COCEJHUMU YaCTULAMM, HO OJIHOBPEMEHHO 3T k€ CTOJKHOBEHHUS HE MO3BOJSIIOT €
OCTaHOBUTHCH.

Mo:XHO NpeCcTaBUTh 3TO KaK JBUKEHUE M0 KaHaJy.

Yactura OBMKETCS BIEPEN, HO COBEpINAeT HeOONbIINE OTKJIOHEHUs. 3aTeM BO3Bpallaercs,
CHOBA OTKJIOHSIETCS M ONAATh MPOJIOJIKAET JABUKEHHE.

To ecTp 1BUKEHNE CTAHOBUTCS CIIOKHEE, HO HE IIPEKPAILaeTCsl.

W3 MHOXkeCTBa TaKMX KaHAJIOB MOCTENIEHHO (hOPMUPYETCs MOTOK.

Kak Bo3HMKaeT NoTOK

CHauasia Mbl UIMEEM OTJEJIbHBIE YACTHULIBI.

3ateM OHM HAYMHAIOT JIBUTaThCs IPYIIIAMU.

YacTuiipl, pacnioNoKeHHbIE PAJIOM, CTAJIKUBAIOTCS M TIOCTENIEHHO COMIACYIOT CBOM JIBUKEHUSI.
VX TpaeKkTopuu CTaHOBSITCS MOXOKMMU. BO3HUKAIOT cCBOe0Opa3HbIe MOIOCH WIIN KaHAJIBI ABUKEHHUS.

MHOXeCTBO TaKMX KaHAJIOB 00pa3yeT MOTOK.
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[TosToMy NOTOK B JAHHOM MOJIENI — 3TO HE MPOCTO OOJIBIIOE KOTMUYECTBO YACTHII, ABUKY-
IIIUXCSl B OHOM HaIpaBJieHUU. DTO yXke OpraHu30BaHHAs CUCTEMa JBIKEHHSI, B KOTOPOH YaCTHUIIbI
CBSI3aHBI XapaKTEPOM CBOMX CTOJIKHOBEHHI.

ITOTOK MOXET CTAHOBUTHLCS IJIOTHEE, IIMPE U JUTUHHEE.

OpHU TPaeKTOpUM pacloiaraloTcsl psaoM ¢ APYTUMH, 3aTeM NOSBJISAIOTCSA HOBblE ciou. [ToTok
MOCTETICHHO MPHOOpeTaeT 00bEMHYIO CTPYKTYPY.

Tak U3 MHOXECTBA OT/IEJIbHBIX JIBUKEHUI BO3HUKAET MEPBOE 0ObeIMHEHME.

C:xaTue 1 HaKOIIEHHE

OcoOeHHOCTh CXOSAIIErocs MOTOKA COCTOUT B TOM, YTO YACTHIIBI IBHKYTCS HE TOJIBKO BIEPE,
HO Y HaBCTpeYy JPYT JIPYTYy.

Paccrosiaust Mexly HIMH MOCTENIEHHO YMEHBIIAIOTCS.

ITotok cxumaercs.

Ho 310 cxatue He 00s13aTeIbHO PUBOAUT K Xaocy. HaoOopoT, npu onpeenéHHbIX YCIOBUSIX
OHO CIIOCOOCTBYET BOSHUKHOBEHHUIO OO0JIee COINIAaCOBAHHOTO JIBUKEHUSI.

Yactuipl CTAIKUBAIOTCA vaine. VX TpaeKTopuu HaYMHAIOT U3MEHsThcs ObicTpee. Bo3Hukaer
OIpe/IeIEHHBIA PUTM CTOJIKHOBEHUH.

MOXHO CKa3aTh, YTO MOTOK HAYMHAET «HACTPAMBATh» COOCTBEHHOE JIBUKEHHE.

Ecnu oqHa yacTh MoTOKa M3MEHWIIA XapaKkTep ABUKEHHUs], 9TO U3MEHEHHUE Yepe3 Moceayome
CTOJIKHOBEHUSI PACIIPOCTPAHSIETCSI HA COCEJHUE YACTHIIBI.

Tak BO3HUKAET CoITIacOBaHUE.

®opmMupoBaHue NOTOKOBO €MHUIbI

Korza B orpenenénHoi 001acTH HAKOMUTCS JOCTATOYHO OOJIBIIIOE KOTMYECTBO YaCTHUIl, BO3HU-
Kaet OoJiee KpyIrmHOe 0Opa3oBaHueE.

370 yKe He OTIebHAs YaCTHUIIA M He MPOCTO CIyvaiiHasl TPyIIia YacTHII.

ITO NOTOKOBAs €IUHUILIA.

Ona umeeT cBOM pa3Mepsbl, HapaBJICHUE JBMKEHUS M ONpeJeIEHHbIA XapaKTep BHYTPEHHEro
JBVIKCHUS.

BHyTpH HEe€ MHOKECTBO YacTHI] MPOAOIIKAET IBUTAThCS 10 JIOMAHBIM TpaeKTopusaM. OqHaKo
B LIEJIOM JIBUKEHUE BCE CUCTEMBI COXPAHSIET ONPeIeIEHHOE HapaBJICHHE.

MO>XHO IIPE/ICTaBUTh TaKYI0 SAMHUILY KaK CBSI3KY MHOXECTBA OTJEIIbHBIX TPACKTOPHIA, COOpaH-
HBIX B OJHO LIEJIO€.

3aTeM Takue eIMHUIIBI MOTYT CTAIKMBATHCS MEKILY COOOM.

W 3nech nosiBisieTcs ciaeayomuid ypoBeHb OpraHu3alluu.

OT 0/1HO¥ MOTOKOBOM €IHHHIILI K CICTEME IIOTOKOB

[ToTokoBasi enuHMIIA MOXKET BCTPETUTHCS C IPYroi MOTOKOBOU €AMHULIEH.

B 3aBucuMOCTH OT XapakTepa CTOIKHOBEHHUSI OHU MOTYT M3MEHHUTh HallPaBJICHUE, pa3/IeUThCS,
YaCTUYHO OOBETUHUTHLCS WU Ha4aTh (POPMHUPOBATH HOBOE, OoJIee KpYITHOe 0Opa30OBaHueE.

Tak BO3HUKAET Uepapxusl.

Masbie TOTOKHM 00pasyloT 6ojiee KPyIHbIe OTOKH.

Bonee kpymnHble MOTOKK 00pa3yloT elig Oomee CI0KHbBIE CUCTEMBI.

[Toatomy cnoxHas cTpykTypa He nosiBisiercs cpa3dy. OHa CTpOUTCS NOCTENIEHHO, YPOBEHDb 3a
YPOBHEM.

ITO OAMH U3 OCHOBHBIX MOMEHTOB PaCCMaTpUBAEMOI MOJIEIIN:

CJIO’KHOE BO3HUKAaeT U3 POCTOro He MTHOBEHHO, a Yepe3 M0CcJe10BaTeJIbHOCTh /1BH-
’Ke€HHI1, CTOJJKHOBEHUI 1 00'beUHEeHHI.

Iloyemy nBH:KeHHE 3aMeIsIeTCS

[Tpu npsIMOTMHETHOM JABMKEHUM YacTHUIIA POXOAUT MyTh HEMOCPEICTBEHHO BIEPEN.

[Tocne cTonkHOBeHMI €€ TPAaeKTOpUsl CTAHOBUTCS JIOMaHOM. YacTh IBMkKEHMS Ternepb pacxo-
AyeTcsl Ha OTKJIOHEHUS B CTOPOHBI.
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[Tostomy aBUkEHUE BIIEPEN CTAHOBUTCS OTHOCUTEILHO MeJJIEHHEe.

UeM clioxkHee TPaeKTOpUs U YeM OOJIbIlie YToJl CTOJIKHOBEHHMS, TeM OOJIbIlle OTKJIOHEHHE OT
TNEPBOHAYAJIBHOI'O HAITPABJICHU .

Tak mepBOHAYIBHBINA TOTOK MOCTETICHHO TOPMO3UTCS.

Ho 310 TOpMOXeHMe B JaHHON MOJIE/N He O3HAYaeT UCUE3HOBEHUSI IBMKCHUS.

Hao6opot, sHeprus NBWKEHUsI TIPOJOIKAET MPOSBIATHCS B CaMOW CJIOKHOM TpPaeKTOpPHUU
YACTHIIBI ¥ BO B3AUMOJICHICTBUM €€ C OKPYKAIOIMMU YaCTHIIAMHU.

0060co01eHIIE MOTOKOB

[To Mepe IBUKEHUS CXOASIIIErOCs: TOTOKA MPOUCXOIUT €E OIUH BaXKHbIU MPOILIECC.

W3 nepBoHaYaIbHO OrPOMHOM U OTHOCUTEIBHO OJIHOPOJHOM MacChl YaCTHIl HAYMHAIOT BbIe-
JIATBCA OTACJIBHBIC ITOTOKHA.

[Touemy?

[MotoMy 4TO YacTHIIbl COMMKAIOTCS HE COBEPIIIEHHO OIMHAKOBO. B pa3HbIX 00IacTsIX BO3HH-
KaroT CBOU HAITPABJICHUSA IBUKCHWA, CBOM CTOJIKHOBCHHUA 1 CBOU O6HaCTI/I YIIVIOTHCHHA.

IlocrenenHo OTACJIbHBIC YaCTU IMOTOKA HAYUHAIOT OTJIIMYATbCA APYT OT Apyra.

Bo3HMKaOT caMOCTOsTe IbHBIE IOTOKOBBIE 0Opa30BaHUSI.

WX MOXHO CpaBHWTH C pycJamMH BOJBI: IEPBOHAYAIBLHO BOAA MOXKET MPE/ICTABIATh COOOM
eIMHYI0 Maccy, HO JBWXKCHUE M OCOOCHHOCTH MPOCTPAHCTBA MOCTENIEHHO (POPMHPYIOT OT/IE/IbHbIC
HalpaBJICHHUA TCUCHUA.

3/1ech MPOUCXOAUT HEUTO MOJ0OHOE, TOJIBKO pedb UAET O Topasno Oosee (pyHIaMEHTATLHOM
YPOBHE JBUXKECHHUS.

Ba:kHocTh HampaBJIeHUSI

B sroi MOZECJIN HAlIPaBJICHUEC ABUKCHUA UMCCT ITPUHIUITHAIbBHOC 3HAYCHUC.

Ecnn yactunps! 1BUKyTCA JPYT OT IpYyra, OTOK PACXOAUTCA. B TakoM IBUKEHUU TPYIHO OKU-
JaTh 0Opa30BaHUs CIIOKHBIX YCTONYUBBIX CTPYKTYP.

Ecmm YaCTULBI ABUKYTCA MApaIJICTIbHO U HE CTAJIKUBAIOTCA, COCTOSSHUE CUCTEMBI ITPAKTUYCCKU
HE MEHsIeTCs].

Ho korpa yactuibl JBUKYTCA HaBCTpedy APYr IPYry, BOSHUKAIOT CTOJIKHOBEHMS.

A CTOJIKHOBEHUSI CO3[IAI0T BOBMOKHOCTh U3MEHEHUS JIBUKECHUSI.

N3meHeHre MBUKEHHUS CO3AaET BOBMOKHOCTh 00pa30BaHKS HOBBIX TPACKTOPUH.

HoBebie TpackTOpru 00pa3yioT NOTOKH.

[ToToku 06pa3yioT NOTOKOBBIE ETUHHUIIBL.

[ToTtokoBble eAMHULIBI MOTYT (POPMUPOBATH CIEAYIOIIUE YPOBHU CTPYKTYPBI.

[Mony4yaetcs mocieioBaTeTbHas 1IETIOYKa:

JIBHKEHHE — COJIM)KeHHEe — CTOJKHOBEeHNEe — H3MEeHEeHNe TPAeKTOPUH — COrJiacoBa-
HHE — MOTOK — NO0TOKOBAasi eIMHULA — 00 beJuHEeHHE — 0o0JIee CJIO0KHAsA CTPYKTypa.

NmenHo 3Ta 11enoyka siBjisieTcsi OCHOBOU JTaIbHEHINIEr0 pacCCMOTPEHUS.

Cxoasmuiicss IOTOK KaK 0CHOBA MOCTPOEHUsI MAaTePHH

Ecmm MPUHATH UCXOOHOEC MPEATIOJIONKEHNUE O CYIIECTBOBAHUU IIEPBLIX HEACIMMbBIX €IMHULL IBH-
JKEHUSI, TO BOSHUKAET eCTeCTBEHHBIN BOITPOC:

KaK U3 HUX TMOSIBJISIETCS] BCE MHOr0OOpasue MaTepraIbHOro Mupa?

[pennaraemast Moziesib OTBEYAET HA HETO Yepes3 MOCeJ0BATeIbHOE YCIOKHEHNE IBHKEHUS.

CHauasia CymecTBYIOT IPOCTbIE JBUKYIIUECS eTUHUIIBI.

Onu 06pa3yIoT MOTOKH.

[ToTokM CTaTKMBAIOTCS U B3aUMOJICHCTBYIOT.

B HUX BO3HUKAIOT YCTOI';I‘II/IBble TPACKTOPHHU U IOTOKOBBIC CAVHUIILI.

3arem popmupyrotcst 6osiee CI0KHbIE 00beIMHEHHS.

Ha onpenien€HHOM ypoBHE 3TOro Iporiecca MOsIBISIIOTCS yKe U3BECTHbIE HAM MaTepyallbHbIC

CTPYKTYPBI.
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B vacTHOCTH, 0OCOO0OE MECTO B MOJIe/ I 3aHUMAaeT aTOM BOAOPO/A.

OH paccMaTpuBaeTcsl He Kak UCXOIHAs, 3apaHee 3aJJaHHasl YacTHIa, a KaK pe3yJbTaT ornpejie-
JIEHHOTO TPOLIECca OPraHU3aliy U B3aUMOJIEHCTBUS TIOTOKOB.

MmeHHo moaTOMy aToM BOIOPO/Ia B JaJIbHEHIIIEM MOXKHO TIPUHSATH 33 OJHY M3 BaXKHBIX TOUEK
OTCU€Ta MPU PACCMOTPEHUM JIATTbHEHITIETO MIOCTPOSHHM S BEIIeCTBA.

OT aToma K 00JBIINM CTPYKTYpam

[Nocne oOpa3oBaHusl YCTOMUMBBIX MaTePUAIBHBIX CTPYKTYP MPOLIECC HE TMPEK paIaeTcs.

ATOMBI MOTYT OOBEJMHATHCS] B MOJIEKYJIBI.

Mortekybl y4acTBYIOT B 00pa3oBaHUU OoJiee KPYITHBIX IOTOKOB BEINECTBA.

W3 orpoMHBIX CKOIUIEHUII BelecTBa (POPMUPYIOTCS 3BE3/bI, IJIAHETHI U APYIe KOCMUYECKHE
CTPYKTYPHI.

Ha emé 6osbiiiem maciitade BOHUKAIOT TAJIAKTUKY.

Takum 0O6pa3oM, OfIHA ¥ Ta JKe JIOTUKA MOXET pacCMaTPUBATLCS HA Pa3HBIX YPOBHSX:

OT IBUXCHUSA HepBI)IX C€ANHUL — OO IBUXCHUS BEIIECTBA 1 KOCMUYECKUX CUCTEM.

Paznuuatorcss maciraObl, pasMepsl M XapakTep B3auMOJCWCTBUS, HO caMa ujest OCTaércs
oO0IIel: CTPYKTYpa BO3ZHUKAET U3 JIBHKEHHS  B3aUMOECTBHSI MHOKECTBA COCTABJISIIO-
X €€ 2JIEeMEHTOB.

3akiaoueHne

CxonAmumiicst TOTOK B pacCMaTpUBaeMO MOJIEIA — 3TO He MPOCTO TIOTOK BEIIeCTBa.

370 cpesa, B KOTOPOU MOCTENEHHO CTPOSTCS] HOBBIE YPOBHU OpraHU3allvy.

I[BI/DKGHI/IC HCpBbIX CANHUAILL HpI/IBOIII/IT K CTOJIKHOBCHUSAM.

CTOJKHOBEHUS U3MEHSIOT TPAEKTOPHUHU.

MHOXeCTBO U3MEHEHHBIX TPAEKTOPHI HAUMHAET COTJIACOBBIBATHCS.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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