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I'naBa 10. BceoOmue 3aK0HbI Pa3BUTHUA

B nannoii raBe OyneM paccMaTprBaTh BceoOue 3aKOHbI H 3aKOHOMEPHOCTH Pa3BUTHS
CHCTEM.

HanomuuMm, 4To K BCEOOLIMM 3aKOHaM Mbl OTHOCUM 3AKOHbl OUANEKMUKU VI 3AKOHOMep-
Hocmb S-00pa3H020 pa3zeumusi cucmem.



B. HCTPOB. «3aKOHBI U 3aKOHOMEPHOCTU Pa3BUTUA CUCTEM. Knwra 2»

10.1. 3aKoHbI THATEKTHUKHA B Pa3BUTHM CHCTEM'

Yem omauuaemcst ouanexmuueckuil nepexoo
om HeduaneKmuueckozo?

Cxauxom. Ilpomueopeuusocmuro. Ilepepvigom nocmenennocmu.
Eouncmeom (moorcoecmaom) ovtmust u HeOblmMus1.
B. U. Jlenun?

III/IaJIeKTI/IKa — 9TO HayKa O pa3BUTUH.

HH&HCKTI/I‘{CCKI/Iﬁ METO ITO3BOJIACT 0oJ1€E€ TOYHO MpeACTaBJIATD OKPY)I(aIOH_II/IfI MUDP, TAK KdK
YYUTBIBACT HE TOJIBKO BCC BUIbI 1 (I)OprI B3aHMOHCﬁCTBHfI MEXIY HpeI[MeTaMI/I/ ABJICHUAMU, HO U TO,
YTO CaMH BSaI/IMO,HCfICTBHH HEMPEPBIBHO UBMEHAIOTCA.

Haubosee o01ue U3 3aKOHOB TUAJICKTUKH, CIISAYIOIIHE:

— nepexo/1 KOJHYeCTBEHHbIX N3MEHEHH B KaUueCTBEeHHbIE;
— €JIUHCTBO M OOPHOA MPOTHBOMOJIOKHOCTEN;

— OTpHIIaHHE OTPUIAHMSI.

3axon nepexooa KOAuueCmeeHHbIX U3 MeHeHUIl 8 KauecmaeHHble ObLT OTKPHIT Apucmome-
J1eM, 3aKOH eOUHCMa8a u 6opbobl nPomueonoaoxcHocmeil — I epaxaumom Ighecckum, 3aKoH ompu-
uanue ompuyanus — I ezenem.

I'eresb OKa3asl B3aMMOCBSA3b ITUX 3aKOHOB.

CrpyKTypa 3aKOHOB JMAJIEKTUKHY NOKa3aHa Ha puc. 10.1.

3aK0HBbI AHAJIEKTHKH

Jakon
i '“I IMAHNH

Jakon
eanHeTBa B DopLib

Jakon nepexoan
KOIHECTREHHBIX
HWIMEHEHHI B KAYMECTBCHHEIE

TPy T HEOI A HOC T el OTpHIAHNH

Puc. 10.1. CtpykTypa 3aKOHOB JUAJIEKTUKU
JleficTBUE 9TUX 3aKOHOB PACPOCTPaHsETCs Ha BCe 00IaCTH OBITUS I MBIITUICHHS], TIO-Pa3HOMY
Pa3BUBAIMCH B KaXKJON M3 HUX. VIMEHHO MO3TOMY KakJasi BHOBb cO3/1aBaeMasi HayKa JIOJDKHA OIH-

parbCA Ha 9THU 3aKOHBI.

10.1.1. 3akon nepexoda KoauuecmeeHHbIX U3 MEHEHUIL 8 KAUECHBEHHbLE

! Marepwuaibl 3T0ro naparpada dasupyiorcs Ha padote aBropa: 7Kykos P. ®., Ilerpos B. M. CoBpeMeHHbI€ METOIbI HAYYHO-
TexHu4yeckoro teopuecrsa. — JI: UTIK CII, 1980. — 88 c.

2 Menun B. W Punocodckne Terpagu. — [lonH. codp. cou. 5 uza., M.: IMlommtuspar, 1979, T. 29, C. 256.
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Koauuecmeennoe  yseauuenue  uau  YymeHvuleHue  8bl3blédem
8 OnpedeneHHbIX Y3.108bIX NYHKMAX KA4eCMeEeHHblIl CKa4uoK, KaK, Hanpumep,
8 cayuae HAZPEeBAHUS UAU OXAANCOCHUsL 800bl, 20e¢ MOUKU KUNneHus
U 3aMep3aHuUst A8NASIOMCS MEMR Y3AAMU, 8 KOMOPHIX CO8epULaemcst — npu
HOPMAALHOM O0a8AeHUU — CKAYOK 8 HO060e azpezammoe COCMOsIHUe, 20e,
C1€008aMENAbHO, KOAUMECMBO NePexooum é Kauecmao.
. Inzeavc’

Jakousl AHATEKTHKH

Jakon nepexoaa Jakon Fakon
KOTHYCCTRBOHNLIX MIMenennii B CANHCTEA W DOPLOLI OTPHIANIH

NPFTHBROINL TR OCT el OTpHIEARNa
Ka'leCTBCHHEIC

Puc. 10.2. 3aKoHBI TUATIEKTUKU

3akoH nepexoga KOJUY€CTBEHHDBIX H3MEHEHHH B KadyecCcTBEHHLIE BCKPbLIBACT O6H.IPII>1
MEXaHU3M pa3BUTUA.

B Imponecce pa3sBUTUA KOTMYECTBEHHBIE UBMEHCHHU A B CUCTEME ITPOUCXOIAT HETIPEPLIBHO. HpI/I
AOCTUKEHHUU OIIPEACIIEHHOI'O Ipeeiia COBEPIIAITCA KAaYCCTBEHHbIC M3MCEHCHUS. HoBoe kauectBO
YCKOPAET TEMIIBI pOCTa.

KonngecTBeHHble N3MEeHEHUS IIpu 3TOM COBEPIIAIOTCA MOCTCIIEHHO (SBOJ'IIOLII/IOHHO), a Kayde-
CTBCHHBIC — CKAYKOM (pCBOJIIOI_II/IOHHO). XapaKTep U IMPOJOJIKUTEIIBHOCTh CKAYKa MOTI'YT OBIThH pas-
H006pa3HLIMI/I — UIMTEJIbBHBIMU U KPATKOBPEMEHHBIMU, 6yprIMI/I 1 OTHOCHUTEJIIbHO CHOKOfIHLIMPI,
C B3pbIBOM 1 0e3 Hero u T. .

EI_He B JPEBHOCTU I'pEYCCKHUC (I)I/IJ'IOCO(I)LI 06paTI/II[I/I BHUMAHHUE Ha TO, YTO HE3HAYUTEJIbHBIC,
J0 IOPBI 10 BPEMCHU OCTAIOIINECA HE3AMETHBIMU U3MEHCHUA TOIO UK MHOT'O IIPEAMETA, HAKaIlJIn-
BasACb, MOT'YT ITPUBOAWUTH K UBMCHEHUAM BECbMaA 3dMETHBIM. ITo KpyIIMaM HaKarInBalTCs, a CO Bpe-
MEHEM CTAaHOBATCA BECbMaA 3aMCTHbLIMU CIIOPTUBHOE U HpO(bCCCI/IOHaJ'IbHOG MacCTepCTBO, 06pa30BaH—
HOCTb, MYAPOCTb. He3zameTtHo MOAKPaAbIBACTCA K YEJIIOBEKY CTApPOCThb. HanCBaHI/IC I OXJIAKJICHUEC
TEJI 1O OHpCHCJ’ICHHOfI TEMIICPATYPbI MEHACT UX aIpEeraTHbIC COCTOAHUA.

3akoH nepexoga KOJIMYECTBEHHBIX W3MEHEHNI B KaueCTBEHHbBIE TOBOPUT O TOM, KaK, KaKUM
o6pa30M MMPOUCXOOUT ITPOHUECC PA3BUTHA, KAKOB MCXAHU3M 3TOI'O IIpOLIECCa. YT00BI MMOHATH cyaie-
CTBO 9TOI'0O 3aKOHa, CJIEAYET, MPEKIAE BCETO, BLIACHUTDH, YTO TAKOEC KAY€CTBO U KOJIUY€E€CTBO.

KauecTB0O* — 310 COBOKYITHOCTH CYIIECTBEHHLIX IIPU3HAKOB, 0COOEHHOCTEN U CBOfICTB, KOTO-
pbl€ OTJIMYAIOT OOWH NIPpEIMET WK ABJICHUC OT APYTUX U IIPUAAIOT EMY OIIPEACJICHHOCTD. KaugectBO
npeaMeTa nin fABJICHUA, KaK IMIPpaBUJIO, HE CBOOUTCA K OTHCJIbHBIM €I'o corictBaM. OHO CBSI3aHO
C MMPEAMETOM KaK LEJIbIM, OXBATbIBACT €I0 MOJHOCTbIO U HEOTACIIMMO OT HETO. HOSTOMy IIOHATHE
KauecTBa CBA3BIBAETCS C OBITHEM npeamera.

3 Jurennc @. AnTu-/Iropunr. — Mapke K., Durensc ®. Cou., T, 20, C. 44.

* Kauecrso (¢unococus) — no Marepuanam Bukuneaun.
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Koraa mbl riccneryeM Kakoi-HHOYIb peJMeT, HaM, TIPek e BCero, Opocaercs B Iia3a orpee-
JIEHHOCTD IpeIMeTa, OTVIMYAIoLIas ero OT APYrux MNpeIMETOB. DTa ONPEAEIEHHOCTb U COCTABISIET €T0
kavectBo. [Ipupona nmpezacrasisieT coOON €AMHCTBO MHOTOOOPA3HBIX MPEIMETOB, SIBICHUM, ITPOIIeC-
COB. DTO0 MHOrooOpasue MPUPOLIBI €CTh BHIPAKEHUE KAYeCTBEHHOTO PA3INyMsl MEXIy MpeaMeTaMHu.

IIpumep 10.1. Paziuyns Mexkay HeOPraHu4ecKoil 1 OPraHuvecKoil Npupoaou

Nwmeercs kauecTBEHHOE pa3Inyure MeXAy HEOPraHN4eCKOW MPUPOAOI M OPraHUYECKOM: JKUBOE
MOXET CYIIECTBOBATh JIMIIIb TP YCJIOBUU CHELM(PUIECKOro 0OMeHa BEIIECTB C OKPYKaoIeH ero
Cpeloii, HeKMBOE He HyKJAaeTcsl B TAKOM OOMEHe.

Ho kauecTBO eCTh HE MPOCTO OINPEAEIEHHOCTb. DTO ONPEAE/IEHHOCTb, BHYTPEHHE NPUCYIIast
npeamerty. [Ipeamer He MOXeT, OCTaBasICh CAMUM COOOM1, OTEPATH CBOE KauecTBo. MI3MeHeHue Kave-
CTBa O3HAYaeT U3MEHEHHE JAHHOTO NPEJMETa — 1epexoo 8 HOBOe Kauecnieo.

IIpumep 10.2. O6meH BemecTs

Ecnu )xuBO¥ OpraHu3M repecTaHeT OCYIIECTBISITh OOMEH BELIECTB C OKPYKAIOIIeH cpejoi, TO
OH TOTMOHET, YTPATUT Ka4eCTBO KMBOTO OPraHM3Ma, Tak Kak B OOMEHe BEIIeCTB COCTOUT CYIIHOCTb
€ro ObITHS, KU3HU.

KauecTBo 0OHapyxuBaeTcst yepes cgoticmed. XOTs OHATHS Ka4yeCTBO U CBOWCTBO yIOTpeOs-
I0TCA 9aCTO KaK paBHO3HAYHBIC, MCKAY HUMU UMECTCA pa3INIncC.

(‘/‘BOIjICTBO5 — 3TO Ka4e€CTBO B OJHOM H3 €r0 BHEHIHUX B])Ipa)KeHI/Iﬁ, B OTHOILIEHUH OAHHOI'O
npeaMera K IpyruM IpeiMeTaM.

KauecTBO (BHYTpEHHSs1 OIPeEeHHOCTb MPEIMETa) ONpPeeIIsieTCsl TOJIBKO M0 TOMY, KaK OHO
MPOSIBJISIETCS B IPUCYIIIMX EMY CBOMCTBAX.

IIpumep 10.3. KauecTBo 4eJioBeka
CyauTb 0 TOM WJIM NTHOM YeJIOBEKe, O ero YeJT0BEYECKUX KauecTBaX Mbl MOXKEM JIMIIb HAa OCHO-
BaHWHU €0 OTHOLICHWA K JPYIrUM JIIOAAM, K 06HI€CTBy.

Bokpyr Hac oueHb MHOTO CaMbIX Pa3JMYHBIX IIPEIMETOB U SIBJIEHUIL, IPUYEM BCE OHM I1OCTO-
SIHHO JIBVIKYTCSI, UI3MEHSIIOTCS M KK bl U3 HAX OTIIMYAETCS OT IPYTHX CBOEOOPA3HBIMH, TOJBKO MY
HPUCYIIIMMUA OCOOEHHOCTSIMH U CBOMCTBAMH.

KauecTtBeHHO omnpefesieHHas Bellb MPOSABIAETCS BO MHOTMX CBOMCTBAX.

IIpumep 10.4. CBoiicTBa XHMHY€ECKOTI'0 3JIeMEeHTa

XVMHUYECKOMY JIEMEHTY IpPUCYIIA CBOMCTBA: MPUHAUICKHOCTh K TPYIIe METAaJIOB WM
METaJUION/IOB, ONpeJeIeHHBII aTOMHBIM BEC, BAJIGHTHOCTb U T. II. MeTajuly — INIOTHOCTb, C:KUMae-
MOCTb, TeMIIepaTypa IUIABJICHNUS, TEIUIONPOBOJHOCTD, EKTPOIPOBOJHOCTD U JIP.

IIpumep 10.5. 3oa0T0

3051010 00/IaAaeT XapaKTEePHbIM KEJTHIM LIBETOM, MMEET ONpeeIeHHYIO IUIOTHOCTD U TeIlIo-
€MKOCTb, TEMIEPATypPy IUIABJIEHUS ¥ KUIIEHH . 30J10TO HE PacTBOPSIETCS HU B IIEJI0YaX, HU B LIEJIOM
psie KMCIIOT, XUMUYECKH MaJIOaKTHBHO, HA BO3/IyXe He oKkucisercs. Bee 310, BMecTe B3sTOE, U OT/IH-
YaeT 30J10TO OT APYTHX METalIOB.

3 KoucranTusos ®. B. 1 1p. Huanektuyeckuil MarepyanusM. B kH.: OcHOBBI MapkcucTckol uiocodpuu. 2-e usa., C. 69—294.
M.: IMomutuzpar, 1963 URL: http://psylib.org.ua/books/konst01/txt04.htm.
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KauectBoM 0071a/1a10T BCe TIpeIMETHI U SIBJIEHUSI. DTO U MO3BOJISIET HAM OMpeNeNsTh, pa3iu-
yaTb UXx.

Bermp xapakTepusyercsi He OJHAUM KaKMM-HHOYIb CBOWCTBOM, & MHOKECTBOM CBOMCTB; OTHAKO
Ka4eCTBO HEIIPABHUJIbHO 6bIJIO 6bI CBOJUTH K HpOCTOfI CymMMme CBOI7ICTB; Ka4yeCTBO €CTh TO, UTO CBS3bI-
BaeT BCE CBOMCTBA BEILM BOEAMHO, YTO BBIPAXKAET 1e20CHHOCHb Bel. Paszinnyas ka4yecTBO U CBOM-
CTBO, OBbLJIO OBl HENMPaBUJILHO BMECTE C TeM paseisiTh MX aOCOMIOTHONM rpaHbio. KayecTtBom Beru
MOXHO CUMTATh ee HamOojee CYIIECTBEHHbIE CBOMCTBA, KOTOPBIE OIMPEAENSIOT BCE OCTAJIbHBIC ee
CBOICTBA U 03 KOTOPBIX BEIllb MepecTaeT ObITh CaMOi COOOM.

He Bce cpoiicTBa mpeamera MpOSIBISIOTCS OJHOBpeMeHHO. CBOMCTBA MOTYT W3MEHSITbCS,
HarpuMep, OT CBSA3EH C APYrUMHU MpeMeTaMH UK OKpyKalolen cpeoil. OJHU CBOMCTBA MTPOSIBIIS-
I0TCsI TIPH CBSI3U C OIHUM TIPEIMETOM MJIM OKPYXKAIOIIEH CPe/Ioit, Ipyrue CBOMCTBA — C UHBIMH.

OtaenbHbIE CBOMCTBA MpeMeTa MOTYT BO3HHMKATh M McYe3aTh 0e3 TOro, yToObl U3MEHHUIIACH
BElllb, €€ KOPEHHOE Ka4eCTBO. HM3meHeHue OTIENbHBIX CBOWCTB BEIllM, KOHEYHO, O3HAYaeT, YTO OHA
IIpeTepreBaeT Kakue-T0 Ka4YeCTBEHHbIE U3MEHEHH s, HO U3MEHEHHUsI 9TU HE KAcaloTCsl €€ KOPEHHOU
KA4eCTBEHHOI ONpE/IeIeHHOCTH, B CMJIy KOTOPOH OHa €CTh JiaHHasl, a He MHasl Bellb. JTO Clle-
AyeT UMETh B BUJLY, YTOOBI, C OJHOM CTOPOHBI, HE CIJIOKHJIOCHh HEMPABUIIbHOE MpeACTaBIeHne, OyaTO
Ha BCEM IIPOTAKEHHUU CBOCTO CYIECTBOBAHU A BEIIb OCTACTCA TO)KHGCTBGHHOﬁ, HE UCIIBIThIBACT a6co-
JIIOTHO HUKAKHUX KAaYECTBCHHBIX H3MCHGHI/II7I, u, C HPYFOﬁ CTOPOHBI, I{TO6I)I HU3MEHCEHHUE OTIC/IBHBIX
CTOPOH, CBOWCTB Mpe/IMETa He TPUHUMATh 32 KOPEHHOE U3MEHEHHE €T0 CYILECTBa, €r0 KaYeCTBEHHOW
OIpeJeSIEeHHOCTH.

Ipumep 10.6. U3menennst

KoHKpeTHbIi1 yenoBek BO BpeMs CBOEH KU3HU IpETepIieBacT pa3inyHble U3MEHEHUs. MeHs-
I0TCSI €70 YePThI JINIIA, BeC U T. . YenoBeK MposBisieT ceOsi Mo-pa3sHOMY IPH OOIIEHUH C pa3InIHBIMU
JIOJIbMH, B PA3JIUYHBIX OOCTOATEIHCTBAX M CPeiax, HO OH BCET/Ia OCTAeTCs] KOHKPETHOW JIMYHOCTBIO.

B otume ot CBOMCTB, KOTOpBIE B paMKax AaHHOTO TpeIMeTa MOTYT U3MEHSAThCS, He Oymyun
MOCTOSIHHBIMM, Ka4€CTBO BbIPAKAET OTHOCUTEJILHYIO YCTOMUMBOCTb, TOCTOSIHCTBO NpeaMeTa. biaro-
Japsl Ka4eCcTBY IPEAMET €CTh TO, UTO OH €CThb. BpeMs cylliecTBOBaHUS MpeIMeTa ONpeesisieTCs ero
OBITHEM KaK OIpe/IeNIeHHOT0 KauecTBa. KauecmeenHoe uamereHue 03Ha4aeT MPEeKpallieHre CyIecTBO-
BaHM$ IaHHOTO MpeMETa, PeBpallieHUe ero B MHOM Mpe/IMeT.

Takum 00pa3oM, MOHATHE KaYeCTBa OTPaKaeT YPE3BbIUAIHO BaXKHYIO CTOPOHY BCeX IpeaMe-
TOB, SIBJICHUH U TIPOLIECCOB OOBEKTUBHOTO MHUPA.

[NonpITOXMBasI CKA3aHHOE, KAUECHB0 — ITO HEPA3PbIGHO CESA3AHHASL C CAMUM NPEOMENMOM
onpedeneHHOCMb, COBOKYNHOCMb 8CeX CYULeCMBEHHBIX Yepm, NPU3HAK08, NPUOarouux npeo-
Memy OMHOCUMENAbHYI0 YCOUUUBOCHb U OMAUMAIOWUX €20 Om OpYy2ux npeomemos’.

Kpome onpeneneHHOro kauecTBa Kax/blil mpeaMeT 001a1aeT 1 KOJU4eCTBOM.

KauecTBO nipeiMeTOB He CYIIECTBYET BHE CBSI3U C UX KOJIMYECTBEHHOU CTOPOHOM.

KosmdecTBo’ oTpaxkaeT ofiHy U3 BaKHBIX CTOPOH JII0OOTO MpeIMeTa, IBJICHUS WK Ipoliecca
B BUJIE CTETICHU Pa3BUTHS MX CBOWCTB: BEJIMUYMHBI, 00beMa, Beca, YHCIIa, CKOPOCTHU JIBHKEHUS, TEM-
NepaTypsl, JaBJIEHNS, YACTOTHI U T. J1. Kak mpaBuiio, KOJIMUECTBO BBIPAKAETCS YUCIIOM.

IIpumep 10.7. KosimyecTBeHHbIE XapaKTePUCTHKH

o marepuanam Koncrantunos @. B. u ap. Jnanexkrrdecknit matepuammsm URL: http://psylib.org.ua/books/konst01/txt04.htm.

"o MartepuasiaMm KoncrantunoB . B. u np. Juanexkrnueckuil marepuanusm URL: http://psylib.org.ua/books/konst01/txt04.htm
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[TpeameT MOKeT OBITh Pa3IMYHBIX pa3MepoOB, 00beMa, Beca U (popmbl. 3BYK MOXKET UMETh pas-
HYIO aMIUTATYy (CHJTY), YaCTOTY M JUIUTEJIBHOCTD (ITPONOKUTENIbHBIN UM KOPOTKUil). CBET MOXET
MMETh Pa3HYI0 UHTEHCUBHOCTH (CUILY) U YacTOTy (LIBET) U T. .

KosnmuecTBo MOXKHO yBEIMUMBATh UM YMEHBIIIATh, HO IIPU 9TOM MPEAMET HE yTPaunuBaeT CBO-
€ro Ka4YeCTBEHHOIO COCTOSIHUSL.

IIpumep 10.8. KauecTBo npeamera
TBepnast Me/ib He IepecTaHeT ObITh caMoi cOO0, ecu ee Temreparypa nmobicutces 1o 1000 °C.

KonnyecTBO ¥ KayecTBO €AMHBI, MOCKOJBKY OHM MPEJICTaBJSAIOT COOOW CTOPOHBI OHOIO
1 TOro *e npeamera. Ho Mex 1y HUMKU UMEIOTCSI U cepbe3Hble pa3inyusi. Vi3MeHeHre KayecTBa Ipu-
BOJMT K M3MEHEHHUIO MpeIMeTa, K MPEBPAILCHUIO €r0 B APYTroi MpeaMeT; U3MEHEHHE ke KOMJYeCTBa
B M3BECTHBIX MpeJieiax He IPUBOAUT K 3aMETHOMY ITpeoOpa3oBaHuio rmpeaMeTa. OH OcTaeTcst CaMUM
co0oii.

EQuHCTBO KOJMMYECTBA M Ka4eCTBa Ha3bIBacTCsI MEPOIi.

Mepa® — 310 cBOEro poja rpaHMIlbl, paMKH, HHTEPBAJI KOJMUECTBEHHBIX U3MEHEHUH, B KOTO-
PBIX MIPEAMET OCTAETCsI CAMUM COOOM — COXpaHAETCS KauyeCTBEHHAs! OMpee/IeHHOCTh MpeaMeTa.

Hapyiienue mepbl, 3TOro onpeesieHHOro couyeTaHusi KOJTMUYEeCTBEHHON U KaYeCTBEHHOU CTO-
POH, TPUBOIUT K U3MEHEHHUIO MpPe/IMeTa, K MPEBPAIICHHUIO €r0 B APYrod Mpeamer.

[Nepexon KOMMUYECTBEHHBIX U3MEHEHHIA B KAU€CTBEHHbIE — BCEOOIINI 3aKOH pa3BUTHsI MaTepu-
QJILHOTO MUpA.

Bonee Toro, camo pa3BuTHE U €CTb, MpPEXkae BCEro, Mepexoj KOJUYECTBEHHBIX M3MEHEHUN
B KaYE€CTBEHHbIE, TOCKOJIbKY UMEHHO B ITPOLIECCE TOTO Mepexoja MPOUCXOAUT JIBUKEHUE MPEIMETOB
U SIBJIEHUI OT HU3IIETO K BBICIIEMY, OT CTApOro K HOBOMY.

UroOBl PacKpbITh BCEOOIIHIA XapaKTep ITOrO 3aKOHA, IMOKAXEeM ero JEeWCTBUE B Pa3IMUHBIX
00JIacTAX NENCTBUTEILHOCTH.

[pumep 10.9. DnemeHTapHBIE YACTHIIBI

CoBpeMeHHO (PM3UKOHN YCTAHOBJIEHO, YTO OJHU JIeMEHTapHbIE YaCTHIIbI CIIOCOOHBI TpeBpa-
IIaTbCAd B APYIrue€, KAYECTBEHHO OT HUX OTJIMYHLIC. HpI/I 9TOM MPOLECC NMPEBpAlICHUA UX BCErga CBA-
3aH C U3BECTHBIMU KOJMUYECTBEHHBIMHM HAKOIUICHUSIMHU: OH MPOTEKAET TOJBKO B TOM CJIydae, eCiu
YaCTUIIBI 0ONIA/IAI0T ONpeAeIeHHbIM, TOCTATOYHO BHICOKUM YPOBHEM SHEPrHH.

Ipumep 10.10. ®a30Bbie NpeBpaNeHUAST

[npoko pacrpocTpaHEeHHBIM MPOSIBICHUEM 3aKOHA TMepexoya KOMMYeCTBEHHbIX M3MEHEHUIt
B KaYeCTBEHHBIE SIBJISIOTCS MHOTOUKCIICHHBIE PEBPAIIEHUS BEIIECTBA U3 OHOTO arperaTHoro CocTo-
SIHUSL B PYTOe: U3 TBEPAOro B XKUAKOE, U3 KUAKOro B razoodpasnoe u T. 1. (puc. 10.3). Tak, npu
Harp€BaHMWU BOABI OHA MPEBPAIIACTCA B MHOC KAa4€CTBO — I1ap. Hap HUMEECT OTIIMYHBIE OT BOJBI CBOM-
crBa. OH, HanprMep, He 00JaJaeT COCOOHOCTBIO PACTBOPSTH COJIH, caxap, TOraa Kak B BOAE 3TU
BEIIIECTBA PAaCTBOPSIIOTCSI.

8 URL: http://studopedia.org/6-27125.html.
11


https://ridero.ru/link/R3FNXa-DZLaExo

B. IletpoB. «3akoHbI U 3aKOHOMEPHOCTH pa3BUTUsA cucteM. Knura 2»

[asneHune
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0 " >
0 100 T.°C

Puc. 10.3. ®a3oBas quarpamMmma Bojibl

IIpumep 10.11. Xumuuyeckue npoiecchl

3aKoH nepexoa KOJMYECTBEHHBIX U3MEHEHUI B KaUeCTBEHHbIE OCOOEHHO SIPKO MPOSIBIISIETCS
B XMMHUECKHUX INpolieccax. [lepruoauyeckuii 3akoH xummuueckux iemenTos 1. 1. Menzeneesa ycra-
HaBJIMBAET, YTO KAUECTBO XUMHUUECKHX IEMEHTOB 3aBUCUT OT KOJIMYECTBA MOJIOKUTEIBHOTO 3apsiaa
saapa ux aroma. [Io U3BECTHBIX MPEAEIOB KOJIMUECTBEHHOE U3MEHEHME 3apsjia si/ipa He BbI3bIBAeT
Ka4eCTBEHHbIX U3MEHEHUI XMMUYECKOT0 JIEMEHTa, HO Ha OIPE/ICIEHHOM CTYTIeHU 3TU KOJIMYeCTBEH-
Hble U3MEHEHUsI MIPUBOIAT K 0OpPa30BaHUIO HOBOIO 3IeMEHTa. Tak, Ipy paJUuOaKTUBHOM pacrnaje
C HOTepeil aTOMHOro Beca U 3apsja fpa ypaH MpeBpallaeTcs, B KOHEYHOM CueTe, B KaUeCTBEHHO
VHOU 3JIEMEHT — CBUHEII.

IIpumep 10.12. KauecTBeHHbIe NPeBPaIlleHUs] B XUMUH

XumMusi BOOOIIE MPEACTaBIIsIeT cOOOM HAyKy O KaUeCTBEHHBIX MPEBPAIIEHUSIX BELIECTB, sSBJIs-
IOIIUXCS Pe3y/IbTaTOM KOJMYECTBEHHBIX M3MeHeHuil. Mosekysia KUCIopoaa, HallpuMep, COAepPKUT
IBa aTOMa, HO CTOUT TOJIbKO IIPUCOEINHUTD K 3TOI MOJIEKYJIE eIlle OIMH aTOM KHCJIOPOAa, KaK OHa
[IPEBPALIAETCs] B KAUECTBEHHO HOBOE XMMUYECKOE BEILIECTBO — O30H.

Nrak, kauecTBEHHasi U KOJIMYECTBEHHAS] ONPEAEIEHHOCTU MPEJIMETOB HAaXOHATCS B TECHOU
CBSI3U MKy coOOM. VI3MeHeHus1 OJHOW BBI3bIBAIOT 3aKOHOMEpHbIe M3MeHeHUsl apyroil. Kommue-
CTBEHHBIE U3MEHEHHUS], JOCTUTasl ONPENEJIEHHON /1J1s1 KaXK/JOM BELM I'PAaHMLIbI, BbI3BIBAIOT KAYECTBEH-
Hble u3MeHeHns. Ho cBA3b Mekly KOJTMYECTBOM U Ka4eCTBOM He OJHOCTOPOHH:AsA. He Toibko komu-
YeCTBEHHbIE U3MEHEHUs MEePEXOAsT B KayeCTBEHHbIe, HO M HaoOopoT. Kaxkaplil mporecc nepexona

KOJIMYECTBEHHBIX M3MEHEHU B KaueCTBEHHbIE O3HAYACT OJHOBPEMECHHO U NEPEXOH KAYCCTBEHHBIX
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W3MEHEHUI B HOBBIE KOJIMYECTBEHHBIE U3MEHEHUS. ITO U €CTECTBEHHO, IMOCKOJIbKY HOBOC Ka4YC€CTBO
OPraHruv4cCKU COYETACTCA C HOBBIM KOJIMYECTBOM, C HOBBIMHU KOJIMYCCTBCHHBIMU ITPOIOPLUAMMH. HpO-
WUTIOCTPUPYEM 3TO Ha TIpEMepax.

Ipumep 10.13. Koonepamnus Tpyna

Koomneparms Tpyaa, T. e. oObeilMHEHNE Pa3pO3HEHHBIX MMPOM3BOAUTENEH, €CTh KaueCTBEHHO
HOBasi (hopma Mpou3BoACTBa. KonmmuecTBeHHble M3MEHEHHUs 37eCh MEePEeXOASAT B HOBOE KauecTBO.
B cBolo ouyepenp 3TO HOBOE Ka4ecTBO, T. €. KOoIepalus Tpyaa, co3aer 0ojee BHICOKYIO MPOU3BO-
JWTENILHOCTh TPYJa, YeM CIIOCOOHBI pa3BUBATh pa3pO3HEHHBbIE paOOTHUKH. biaromapss Koonepupo-
BaHUIO TPY/Ia MOBBIMIACTCS TaKKe MPOU3BOIUTEIbHAS CHJIa KaXI0r0 OTJEJBHOrO paOOTHUKA, TPYIL
KOTOPOTO COCTABJISIET YacTh 11eJI0r0. ITO 3HAYUT, YTO KAaYeCTBEHHbIC N3MEHEHHSI BBI3BIBAIOT HOBbIC
KOJINYECTBEHHBIC U3MCHCHU .

KonuuectBeHHBIE 1 KaUeCTBEHHbIE U3MEHEHHUsI, TAKUM 0Opa30oM, B3aUMOCBSI3aHBI U 00YCJIOB-
JIMBAIOT JIPYT Jpyra.

KonuectBeHHBIE U3MEHEHUS TIPE/ICTABIISAIOT COOOU 380M0UUOHHYIO (POpMY pa3éumust, Kade-
CTBCHHBIC U3BMCHCHH A, HAIIPOTUB, — PE6ONOUUOHHYIO (pOpMy Ppa3BUTHUA. A Tak Kak KOJIMYeCTBEHHBIE
1 KAQ4YE€CTBEHHBIE U3MEHCHU A B3aUMOCBA3aHbI 1 O6yCHOB)II/IBaIOT ApPYyr apyra, ToO pa3BUTUE — 3TO €/IUH-
CTBO 3BOJIIOLIMOHHOTO U PEBOJTIOIMOHHOTO U3MEHEHMUSI.

DB0NOUUOHHBIM HA3BIBAETCS TIOCTENIEHHOE KOJUYECTBEHHOE W3MEHEHUE CYIIECTBYIOILIETO,
PeBONOUUOHHBIM — KOPEHHOE, Ka9eCTBEHHOE N3MEHEHHUE CYIIECTBYIONIET0’.

KauecTBeHHOE (pEBOMIOIIMOHHOE) U3MEHEHHE OCYIIECTBIISIETCS B BUJIE CKAUYKA.

CKa‘IOKIO — epexoa KOJIMYCCTBCHHBIX I/I3MeHeHI/Iﬁ B KQYECTBEHHBIC WUJIM TEPEXO U3 OJHOIO
KaueCTBEHHOTO COCTOSIHUSI B JIpyroe (B pe3yJibTaTe MPEBBIICHUS] MEPHI). Pegoatoyuontoe uzmere-
HUe — 3MO CKA4OK, TIEPEPHIB B MOCTENEHHOCT KOJIMYECTBEHHBIX W3MEHEHUH, Mepexoy] OT OJHOr0
KauecTBa K JApyromy. Beskoe kauecTBeHHOE U3MEHEHUE OCYILECTBIISIETCSI B (hOopMe CKayvKa.

IIpumep 10.14. Cxauknu

[Tpumeps! ckaukoB: 0Opa30BaHMeE 3BE3[ U IJIaHET, B YacTHOCTU CONHEYHOM CUCTEMBbI, BO3HUK-
HOBCEHUE KMN3HU Ha 3GMJIG, CpOpMI/IpOBaHI/IC HOBBIX BUJOB paCTeHI/Iﬁ 1 KUBOTHBIX, YEJIOBEKA U €Io
CO3HaHUs1, BOBHUKHOBEHUE M CMEHA OOIIECTBEHHO-9KOHOMHUYECKHUX (hOpMalliii B UCTOPUU YeJIOBe-
YECKOro OOIIeCTBa, COLMAIbHbIE PEBOIOLUH U T. 1.

IIpumep 10.15. Bpamenue Teaa Bokpyr 3emin

Teno, pazornannoe 10 ckopoctu 7910 m/c, ynager Ha 3emumio. Ecim e ckopocTh Tena yBesu-
YUTBH JIMIIb Ha OJHY €IMHUILY U 1oBecTH ee 1o 7911 m/c, To Tesio oTopBeTcs: OT 3eMJIM U CTaHET ee
CITyTHHUKOM.

Ipumep 10.16. Bona — pe3ak

OObIyHasl BOAAa HE BBI3bIBAET HUKAKUX paspymieHuil. CTpys BOIbI MOA AaBIEHUEM HECKOJIb-
KHX atMocdep pa3pyliaeT 3eMJISTHON MTOKPOB, MOKET UCIIOJIb30BAThCS [JIs 3eMJIEPONHBIX padoT. s
PE3KH yIIIsi HEOOXOIMMO YBEIMYUTD JABJICHUE CTPYHU BObI 10 HECKOJIBKHX JIECSITKOB WJIH JIa)Ke COTEH
armMocep. ToHkast cTpyst Bojibl 1o 1aBjieHreM 6osee 6000 atmMocdep MokeT pe3arh cambie TBEPIbIC
MaTepHuaJbl.

° Mo marepuanaMm URL: http://psylib.org.ua/books/konst01/txt04.htm.
010 marepuasiaM URL: http://studopedia.org/9-22296.html.
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Briziesnsior ciemyioniye BUIbl CKauKoB !

— no macwmaody KauecneeHHbIX U3MeHeHUIL: BHympucucmemHvle (YaCTHbIE) U MeHCCUCTIeM-
Hble (KOPEHHBIE);

— N0 HANPABNAEHHOCIU NPOUCXO0AULUX U3 MEHEHUIL: npozpeccusHbvle (BeLylie K BOSHUKHOBE-
HUIO OoJiee BBICOKOTO KauecTBa) U pezpeccusHble (BEAyle K CHIKEHHIO YPOBHS CTPYKTYPHOM Opra-
HU3aLUU 00BbEKTA);

— no xapaxmepy 00YcA08AUSAHOUUX NPOMUSOPEHUIL: cnoHmantble (Pa3pellleHue BHYTPEH-
HUX IPOTUBOPEUUI) U UHOYUUpOBarHvle (B pe3ysbTaTe BO3AECUCTBUS BHEIIHUX (PAKTOPOB).

Bce ckazanHoe mo3BoJIsieT crenarh OO BHIBOJ O CYIIHOCTH U 3HAYEHWU 3aKOHA Mepexona
KOJIMYECTBEHHBIX U3MEHEHUI B KAUeCTBEHHBIE U OOPATHO.

3aKoH mepexo/ia KOJMYEeCTBEHHbIX H3MEHEHUI B KA4eCTBEHHbIE — 3710 83AUMOCESI3b
U 83aumo0elicmeue KOAUUeCmeeHHbIX U KaUeCMBeHHbIX CHOPOH NpeoMemd, 6 CUMY KOMOPbIX MeaKue,
BHAUANE HE3AMENHbIE KONMUECNBEHHbIE UBMEHEHUsl, NOCMENEeHHO HAKANAUBASICh, PAHO UAU NO30HO
HApYWarom mepy npeoMema U 6bl3bl8aronl KOPEHHble KAUeCHEeHHble UBMEHEHUsl, NPOMeKaoujue
8 8Ude CKauK08, 8CAe0CMBUe Ue20 NPeOMENbl UBMEHSIIONCSL, CIapoe Ka1ecmeo ucue3aem, 603HUKaem
HOB0€ KA4eCmeo, U OCYUECMEASIIOUWUECS. 8 3ABUCUMOCTIU O NPUPOOLL 00BEKMO8 U YCAOBUL UX PA3-
BUMUSL 8 PA3HOOOPA3HBIX POPMAX.

Vuer 3akoHa mepexoyia KOJMMYECTBEHHBIX U3MEHEHU B KaueCTBEHHbBIC TIPOMCXOMT Ha JTare
8b100pa 3a0auu u NPOZHO3UPOBAHUSL PA3EUMUSL CUCHIEM.

[pexnae yem BbIOpaTh cHUCTEMY Uil pa3paOOTKH HEOOXOOMMO OIPENIENIUTh YPOBeHb ee PAa36U-
Musi M PEIIATH CTOUT JIA 3aHUMAThLCS STOW CUCTEMOM VT JTydllle HauyaTh pa3paOd0TKy MPUHITUITHATEHO
HOBOU CHICTEMBI, 2 MOXET OBbITh TIPOJOJIKUTH 3aHUMAThCS MICCIIElyeMON CUCTEMOU U HadaTh paspa-
OOTKY HOBOW.

10.1.2 3akon eduncmea u 60pbObL NPOMUBONONOHCHOCTELL

Cocywecmaosanue 08yx 63aUMHO-NPOMUBOPEUAUUX CIMOPOH, UX 00pLOA
U UX CAUSIHUE 8 HOBYH) KAMe20pUul0 COCMABASIION CYUHOCHb OUANEKMUUECK020
osudcenus. Tom, kmo cmasum cede 3a0auy ycmpanenust OYpHoll CIOPOHDBL, Yoice
O00HUM 3MUM CPa3y Kaadem KoHely, OUANeKIMUUeCKOMY 08UNCEHUTO.
K. Mapxkc’?

He B COBOKYNHOCTH HWINH €JHHCTBA, HO 0o0jiee — B €JHHCTBE
pa3jejieHust.
Ko3vma Ilpymxos'’

" 3aKoH nepexoia KONMMYECTBEHHBIX M3MEHEHMIT B KAYECTBEHHbIC — MATEPUAI 13 BUKMIIe m.
12 Mapxkc K. Humeta duiaocodpun. — Mapke K., Surensc ®. Cou., 1, 4, C. 136.

13 Kosbma IIpyTkoB. Mbican 1 adpopu3Msbl.
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JakoHbl IHAICKTHEKH

Jakon nepexoia Jaxon Jakon
B IHMECTBEHHBIY HIMEHCHUI B eAMHcTBa i Gophin OTPHIAHRNR
oTpHIANN

KAYECTBEHHBIC npoTH BONOIHHOCTEN

Puc. 10.4. 3akoHBI JUATIEKTUKA

3aKoH Mepexofa KOJIMYECTBEHHbIX N3MEHEHUI B KAUeCTBEHHBIE, KaK Mbl BUJIEJH, OTpaKaeT
OJIHY M3 BXXHEWIIIMX CTOPOH Pa3BHUTHS, BCKPbIBAET MEXaHU3M IpoIecca KaueCTBEHHBIX MpeBpalie-
HUi nipeameToB. OJJHAKO HE JaeT OTBETa Ha BOIIPOC, UTO SIBJISETCS] HICTOYHUKOM BCSIKOTO Pa3BUTHS,
B TOM YHCJIE M Mepexoa KOIMYeCTBEHHBIX U3MEHEHHI B KauecTBeHHbIe. Ha 3TOT Bompoc oTBedaer
APYTOM 3aKOH JUAIEKTHKU — 3aKOH eOUHCMBA U 60pbObl NPOMUBONOA0NCHOCEN , 3aKOH O IPOTUBO-
peursiX KaKk MCTOYHUKE Pa3BUTHSI.

3aKoH eAMHCTBA W OOPHOBI MPOTHBOMOJOKHOCTEH — SIpo AUaNeKTHKH. OH CIIyXuT
MCTOYHMKOM BO3HUKHOBEHHSI JIIOOBIX OOBEKTOB, B TOM YHCJIE MaTepUaIbHOIO MUpPA U, B YaCTHOCTH,
TEXHUUYECKUX CUCTEM.

3aKoH eJMHCTBA H OOPHObI MPOTHUBOMOJOKHOCTEN 3aKJII0YaeTCs B TOM, UTO BCE CyIlee
COCTOMT M3 MPOTHUBOIOJIOKHBIX Hayall, KOTOphle, Oyldy4d €IWHBIMH IO CBOE MPHUPOIE, HAXOASTCS
B OOpb0e 1 MPOTUBOpEYaT Apyr Ipyry (MpuMep: IeHb U HOUb, TOpsTyee U XOJI0HOE, YepHOe U OeJloe,
3UMa ¥ JIETO, MOJIONOCTb U CTapOCTh U T. 11.).

3aKoH XapaKTepu3yeT OfHO 13 OCHOBHBIX MoHsATHIE TPU3 — mpoTHBOpeune.

Bce npeamMersl, sIBJIeHHsI OKPYKAIOIIEro HAC MUPa UMEIOT CBOIO MOJOKHUTENIBHYIO M OTpPHILIA-
TEJIBHYIO CTOPOHY, CBOE IPOIILIOE U CBOE OyayIlee, TO, YTO OTXKUBAET U OTMHUPAET, U TO, YTO pacTeT
U pa3BuBaetcsl. bopp0a STUX MPOTUBONONOKHBIX TEHIEHIIMH, 3aKTI0YAIOIIASCS B CAMHX NIPeIMeTax,
SIBJICHUSIX OOBbEKTUBHOTO MUPA, COCTABJISIET MCTOYHUK, JBKYIIYIO CUITy MX Pa3BUTHS.

Poct npoTtrBOpeurst Ha OCHOBE GOPbOBI IIPOTUBOIOIOKHOCTEN UMEET CBOUM PEe3yJIbTaTOM BCE
GoJIblliee pa3gBOCHUE IMHOTO (IIPeaMeTa), U, HAKOHEIl, JOCTUTAeTCsl TaKasl CTYTNeHb B Pa3BUTHU ITPO-
THBOpEYHs], KOT/Ia IPOTUBOIOJIOKHOCTH YK€ He MOTYT CYILIECTBOBaTh B eAMHCTBE. Torjia HacTymnaer
MOMEHT pa3pellieHus IPOTUBOPEYUHSI.

[MporrBopeunsi paspeniaorcs Juib B 6opbOe 1 myTeM 00pbObl. [IpoTHBOpEUrs He PUMU-
pstiotcst, a mpeoponeBatoTcst. [Iporecc pa3BuTHs, pa3BepThIBaHMSI, HApACTaHUsI IPOTUBOPEYMIA €CTh
nporiecc GOpbObI, KOTOPbIN 3AaKOHOMEPHO MOATOTABINBAET HEOOXOAUMYIO CTAIUIO X Pa3pelICHUI.

Pasperenue, npeononeHre KOPeHHBIX, CYIIECTBEHHbIX TPOTUBOPEUHIA O3HAYAET YHUUTOKEHUE
CTaporo ¥ BO3HUKHOBEHUE HOBOTO.

IIpumep 10.17. [IpucnocodieHue K cpese

IpeononeHne MPOTUBOPEUNI MEKIY CTApPOW HACIIEACTBEHHOCTHIO KUBOTHOTO MJIA PACTEHHSI
Y HOBBIMH TIPH3HAKAMH, BO3HUKAIOIIMMH B ITPOLIECCE MTPUCTIOCOOIEHHS K CPEJIe, TPUBOIUT K CMEHE
CTapol HAC/IEJICTBEHHOCTH HOBOM.
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[NonsiTrie exumHCTBA M GOPHLOBLI MPOTHBOMOJIOXKHOCTEH OblIo Bemeno Oonee 5000 et
AOPEeBHUMM KUTAWCKUMU (priiocodaMu B ONMCAHUM KapTUHBI MHUPA, BKJIIOYAIOIIEH MaTepUasIbHYIO
Y IyXOBHYIO CTOPOHBI.

IIpumep 10.18. Uub-An (monaoa)

ITo MueHmIo KuTaickux ¢unocodon, Beenennas odpazorana u3 sHepruu Yum (Chi), kotopas
SIBJISIETCSI CPEe/ICTBOM B3anmMoieicTBust muposwvix cua Unb (Yin) u fAn (Yang).

Cuavt b — cumBonmsupyior Temy, Xoaoa, 310, Ilokoii, Bce oTpuniatesbHoe, MIOXOE,
KEHCKOe HavaJo.

Cuavr fIn — cumBomusupyoT Ceet, Temio, loopo, [deATeJbHOCTD, BCEe TIONOKHUTEIBHOE,
XOpolliee, MyKCKOe HayaJIo.

Cunvt HHo w Al @3aumodeiicmayrom, 83aumonpeodo.nesarom WV npespauiaromes Opye
6 dpyaa.

[NocreneHHO HapacTasi OHA B APYroi, OHM MEPEeXOAAT CTAIHIO Mpeiesia, KOorjaa MpeooieHue
OJIHOTO Hayajla CMEeHsIeTCsl IPEOIoJIeHHEM JPYyroro. 3aTeM HauMHAeTCsl 0OpaTHOE JIBMKEHHUE. DTOT
nporiecc 6eCKOHEeYeH, MOCKOJbKY IBUKEeHHe BO BeelleHHO! BEYHO.

Wneto BeuHOTO NBYMKEHUST M1 OOPHOBI IIPOTUBOIOJIOKHBIX HAYaJI BOILJIOIAET U3BECTHBIN rpacdu-
yeckuit 00pa3 Unb-AH (monada) — TeMHas v cBeT/Iast 10U Kpyra.

[Mudparop cuuran: «Mouada — ecmo 8ce! Monaoa — ompasxcenue Eounozo Ilepuoduueckozo
3akona Jeoarouyuu Mamepuu».

CuMBONMMYECKH 3TO MoKazaHo Ha puc. 10.5, rme 6exast yacte kpyra — cwia fH, a gep-
Hasi — UHb.

Yepublil KpyXok Ha OesioM donHe o3HayaeT, uto AH poocoaem WHb, a OeJiblil KPYXKOK
Ha YyepHOM — UHb poscoaem SAn. YMenbmenne fIn npuBonut k yBeaundennto UHb (cM. BHU3Y
Kpyra) 1, Ha000poT (BepX Kpyra).

S poxnaer Hub . SIu pacrer,

o
.:-""'-FFF 4 J
j Huae yMenbIaeTcs

\

= Hus

Hus pacrer, Hue poxaaer Sn

An VMEHBIIAETCH

Puc. 10.5. Cumon Unb-AH (mornaoa)

9710 M300pakeHre TMOKa3blBaeT B3aMMOIEHCTBHE M OOphOy MPOTHBOINONOXKHOCTEH. B BHIE,
n300pakeHHOM Ha puc. 10.5, 60ppOa MPOTUBOIONIOKHOCTEN U X B3aMMOJICHCTBUE B CUCTEME Haxo-

JATCA B OajaHce — He MMPpOUCXOOUT HUKAKHX KATAKJIUM3MOB. OnpeneneHHin/’I OayiaHC B IIpupoac —
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9TO OTCYTCTBHE Oypb, CMEpUei, MokapoB, HABOJAHEHHI, IKOJIOTMIECKUX HapyIleHui U T. . banaHc
B OOIIIECTBE — 3TO, MPEXk/IE BCEro, OTCYTCTBUE BOWH U PEBOJIIOINM, a B TEXHUKE — OTCYTCTBHE aBapHil,
HEToJaI0K 1 cO6oeB U T. 1. Bo Bpems OanaHca cucteMa He CIIBITBIBAET HUKAKUX HeOIaronpusiTHBIX
BHYTPEHHUX M BHEIIHUX BO3AEHCTBHIA 1 (DYHKIIMOHUPYET B HanboJsee OaronprsaTHOM pexume. ITo
BO3MOJHO TOJIbKO MPH aJalTalliy OTAEJIbHBIX YacTeil APYT K JIpyry.

[Tpu u3MeHeHUn OJHOM U3 YacTed CHCTEMBbI M MOCTOSTHCTBE JPYroil BOSHUKAIOT MPOTUBOpPE-
ynst (4T0-TO yXyamaercs). Takue n3MeHeHusi, HapuMep, MOTYT ObITh CBSI3aHBI C TOTBITKOM YiTyd-
IIMTh KaKHe-TO MapaMeTpbl cucteMbl. [IpoTHBONONOKHOE CBOMCTBO WM JIECTBUE MOXKET 3apOiK-
JaThCs B IIYOUHE JIPYroro, KOTopoe MpecTaBlisieT COO0M CTPYKTYpHOE M3MEHEHHe.

ITOT K€ PUCYHOK MOKAa3blBA€T BO3MOKHOCTb Pa3IeJIEHUs] IPOTUBOPEUMBBIX CBOWCTB B IPO-
crpanctBe (fIH cneBa m MHb cnpaBa), B CTpyKType (MasieHbKasg yactuuka fH Haxomutcs B MHb
1 HaoOopot). Kpome TOro, mpocTpaHCTBEHHOE pa3fie/ieHHe MOXKET OCYIIECTBISITBCS C TTOMOIIBIO
CaMBIX Pa3HOOOPA3HBIX KPUBBIX WM MOBEPXHOCTEH.

EnuHcTBO 11 60ph0a MPOTHBOMONIOKHOCTEH MPOSIBIISIOTCS BE3/e, HAPUMep:

— B Mamemamuke: naoc U MUHYC, 8036€0€HUE 8 CIMENEHDb U U3BAEUEHUE KOPHSL, UHIMeZPUPOBAHUE
u ougbgpeperyuposarue, KoneuHoe u OeCKoHeuHoe N T. 11.;

— B pusuke: xon00Hoe — zopsiuue, C6emMA0 — MEMHOMe, OMMANKUBAHUE — NPUMSIZUBAHUE, NONO-
JHCUMENbHOE — OMPULAMENbHOE HANPSIJCeHUe U T. ]1.;

— B XUMULL: ACCOUUAUUSL — OUCCOUUAUUSL, U T. ]1.;

— B husnococun: sgonroyus — pesonrouust, B BOCTouHou punocodun: Mue u An aciekTsl,

— B JKH3HH: POJCOeHUe — CMepMb U T. T1.

JI71st TOro 94to0BI MOHATH YTO-TO, €O CYIITHOCTh, HEOOXOIMMO MCKaTh BHYTPEHHHUE MTPOTHBOPE-
qusl.

Cdopmynupyem CyIIHOCTb 3aKOHA €IMHCTBA U OOPbOBI TPOTUBOIONIOKHOCTEH.

Eouncmeo u 60pvoa npomueononoicHocmeil 3aKoH, 8 cuay KOMopozo écem eeulam, sié.e-
HUSIM, NPOUECCAM CEOUICIMBEHHbL 6HYMPEHHE NPOMUBOPEULEble CIOPOHbLL, MEHOEHUUU, HAX0051-
uuecst 8 COCMOIHUU 60PbObLL; DOPLOA NPOMUBONONOHCHOCHIEN Oden GHYMPEHHUIL UMNYNbC K pa3-
eumuro, 6edem K HapACMAHUI) RPOMUBOPeULl, PA3PeUAOWUXCS HA U38€CIIHOM Imane nymem
UCUE3HOBEHUSI CMAP020 U 803HUKHOBEHUS HOB020.

B 3aksmoueHny nogyepkHeM, UTo Jodasi CUCTeMa Pa3BUBAETCS B IPOTUBOIIOIOKHBIX HAITPaB-
nenusx. Takoi moaxon MoXeT ObITh MCIOMb30BaH KaK NP PEIIeHUH N300peTaTeIbCKUX 3a/1a4, Tak
U TIpA MPOTHOZUPOBAHUM PA3BUTHS CUCTEM M COOCTBEHHO IMpPU PAa3BUTHM CaMHUX HMHCTPYMEHTOB
TPU3.

Bce nncrpymentet TPU3 crepyer mpenctaBisiTh, Kak €IUHCTBO U OOpbOY MPOTHBOMOIOXK-
HOCTEM, UCCIIeqyIOLIe IPOTUBONOJIOKHBIE HanpaBieHus. [Ipexae Bcero, 3To AOKHO OTHOCUTBCS
k ocHoBe TPU3 — k 3akoHam. CrieioBaTesbHO, HEOOXOIMMO PACCMATPUBATh HE TOJILKO 3AKOH, MeH-
OeHUUIo pa3eumusi, HO U €€ MPOTUBOIOIOKHOCTb, HAIPUMED, AHIMUMEHOEHUUTO.

10.1.3. 3axon ompuuanusi ompuyanust
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...He caeoyem 3advieamv, umo ¢opma 6csK020 0ecco3HAMENbHO20
paszeumust ecmv OmpuuyaHue OMPUUAHUS, O8UJICeHUe nymem 0opbObL
RPOMUBONONONCHOCHIEIL.

. Inzeavc'

Koauuecmeso nepeuino 6 Kkauecmaeo. Hp0u3oumo ompuuaHue ompuuaHusi.

B. U. Jlenun'”
3AKOHBI THATEKTHKH
3Jaxon nepexoga Jaxon 3akon
KOIHYeCTEeHHBIX HIMeHeHH eIHHCTEA H BopbbLI OTPHIAHHA
B Ka9ecTEeHHbI¢ NpoTHEONOI0AHOCTEH OTPHOAHHA

Puc. 10.6. 3akoHbI JUATEKTUKHI

[Tpouecc nepexona KOJIMUECTBEHHBIX N3MEHEHUI B KaUeCTBEHHbIE U O0Oph0a MPOTHUBOMOIOKHO-
CTeid, BKJoUaeT B ceOsi ompuyanue. KauecTBeHHOE M3MEHEHUE O3HAYaeT OTPUIIAHUE CTApOro Kave-
crBa. be3 oTpuianust HEBO3MOXEH ObLT Obl IEPeXoj1 OOHOTO B ipyroe. bopbOa mpoTUBOMOIOKHOCTEN
3aBepliaeTcsi modeIo OJHOM MPOTUBOIOIOKHOCTYA HaJ APYTOM, YTO O3HAYAET OTPUIIAHME OIHOTO
Y YTBEPXKJICHHUE APYTOro.

OTpuiianye 1 ecTb MPEeoJoNIeHHe CTAPOro Ha OCHOBE BHYTPEHHUX MPOTHBOPEUUH, Pe3ysIbTaT
CaMOpPAa3BUTH S, CAMOJBIKEHHSI ITPEIMETOB U SIBJICHHIA.

CyTh 3aKOHA OTPHUIIAHUSA OTPHUI[AHMS 3aKJII0YAETCA B TOM, YTO MPOLIECC MOCTYIATETHHOTO
Pa3BUTHS IPOUCXOINT B TPU CTAJIUM:

— UCXO0HOe COCMOSIHUE CUCTIeMbL,

— ompuyanue 3moz0 COCMOAHUSL U TIEPEXO]] B JPYToe COCTOSIHUE,

— ompuuanue 0aHH020 cOCMosihust (OTPULIAHME OTPULIAHUS) U BO3BPAT K UCXOIHOMY COCTOSI-
HUIO, HO, KaK MPaBUJIo, Ha OoJiee BHICOKOM YPOBHE C IPMMEHEHHEM HOBBIX JIEMEHTOB, MATEpPHUAJIOB,
TEXHOJIOTUH U T. .

[Tponecc pa3BUTHS TPOUCXOTUT C OTHOCUTENILHOM IMMOBTOPSIEMOCTHIO, KaK OBl TI0 TIPOUICHHBIM
CTYIIEHSIM — IO CIAPAJIH.

Haubonee sipko mpoliecc OTpULIaHKs OTPULIAHUST TTPOSIBIISIETCS B MOJIE.

[TpousutioCcTprpyeM 3TOT 3aKOH Ha TEXHUYECKUX MTPUMEpax.

IIpumep 10.19. Pagno

B nepBBIX A€TEKTOPHBIX IPUEMHUKAX MCIOIB30BANICS KPUCTAULIMYECKUI JETEKTOP

(puc. 10.7a). OH npencrapiisieT cOOOM KPUCTAILT KAKOTO-TUOO0 MOTYPOBOJAHMKA, KaK MTPABUIIO,
cyJab(puraa CBUHLIA WM CYJIb(puAa KagMKs, B KOTOPbI YIIUPAETCsl TOHKasl MPOBOJIOYKA U3 METala.

4 3ureane ®. Mucbmo JI. Jlacpapr, 24 nHos16pst 1888 r. — Mapkc K., Durensc ®. Cou., T. 37, C. 98.
15 lenun B. W. Ilar BHepeN, ABa mara Ha3zaf. — [lonH. cobp. cou., T, 8, C. 395.
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CrnenyoomyM 1aroM B UCTOPUM Pa3BUTUS PAJUOIEKTPOHUKM OTKA3aJIUCh OT MOIYIPOBOLI-
HUKa — UCITOJIb30BAJIM BaKyyMHbIe JlamItsl (puc. 10.76). [Ipousonuio ompuyarue noaynpogooHuxa.

Ha cnenyromem BuTKe pa3BUTHSI OTKA3aJIMCh OT JIaMIl M CTaJId CHOBA NPUMEHSAThH HOJIYIIPO-
BonHUKH (puc. 10.78). [Tpousomino ompuyarue ompuyarusi. [ToryrnpoBOAHKUKY CTaJIM UCTIONIb30BATh
Ha HOBOM 0oJiee KaueCTBEHHOM BUTKE CIPAJIH.

Crnenyromumii 3Tan — 3T0 CHOBa NPUMEHEHNE BaKyyMHOW TEXHUKHM HA HOBOM 3TaIe pa3BUTHS —
UCTIONb30BAHME BAKYYMHOM HAHOJIEKTPOHMKU. Vcnonb30BaHME BaKyyMHBIX MOJTYITPOBOAHUKOBBIX
npuOOpoB. BT cO3aH BaKyyMHBIA HAHOTPAH3UCTOP. DTO HOBBIA BUTOK CIIMPAITH.

I. BakyymHas
HaHO3IEKTPOHHKA

0. duon ®nemenra, 1906

a. Panguo A. C.Ilonosa

Puc. 10.7. CnupasiibHOE pa3BUTHE PAIO

Ipumep 10.20. 3anomuHawIue ycTpoucTBa

3anoMHHAIOIINE YCTPOWCTBA B IMEPBBIX BHIUMCIUTEILHBIX MAIIMHAX ObLITA BHITIOHEHBI Ha (bep-
puTOBBIX KOJTbIIax (puc. 10.8a). D10 ObLIM OUeHb Ha/IeKHbIE YCTPOWCTBA Y HUX HE OBUIO MEXaHUIeCKU
TIO/IBMKHBIX YacTeld, HO OHM 3aHUMAJTH JJOCTATOYHO OOJIBIIIHE TIPOCTPAHCTBA.

Ha cnenyromem stane pa3BUTHS UCTIONb30BAJIM MArHUTHBIE JIEHTH. OHU MOTJIM B TOM K€ CaMOM
0o0BbeMe XPaHUTDh 3HAYMTEIILHO OOJIbIIIee KOTMIecTBO nHpopmaruu. [Janee Oblr M300peTeHbI TUCKH,
kectkue nuickd, aucketol 1 CD. Bce oHM TpeOoBaimm MexaHWUecKoro BpaineHus. VX OsicTposieii-
CTBUE YBEJIMYMBAJIOCH C YBEIMYEHHEM CKOPOCTH BpalieHus: Hocutelst nHpopmanun. Takum oOpa-
30M, OT HETMOIBUKHOTO 3aTIOMUHAIOLIETO YCTPOMCTBA NEPEILIH K MOABUKHOMY. DTO LIar OTPULIAHUS
HEMOJBUKHOTO MPUHIIMIIA 3AITUCH.

Ha cnenyiomem BUTKe pa3BUTHSI CHOBA OTKA3aJIMCh OT MEXAHUYECKOTrO MepeMelleHusl HOCH-
Tessl nHpopManmu — Obuta n3oopeTeHa duiem-namsaTh. [Ipousonuio orpunanue orpunanus. Cram
UCTIONB30BAThCSI HETIOABMKHBIN CIIOCO0 3aIicH Ha Ka9eCTBEHHO HOBOM yPOBHE.
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OTpunaHye 03HavaeT He MPOCTO YHUUTOKEHUE CTAPOro, a yCTpaHEHHE OTPULIATE/IbHBIX KAYeCTB
Y COXpaHeHHUe MONOKUTENbHBIX. HOBasi cTyneHb MMeeT 3HAUUTENIbHO OOJTBIIIE BOZMOXHOCTU Pa3BH-
THS, YeM npeapiayias. Kaxmaoe HoBoe OTpUllaHue BIUTHIBAET B ceOsl JOCTUTHYTOE paHee U JeslaeT
€ro OCHOBOM /)14 lajibHenIero Apuxkenust. [IosToMy HOBast CTyleHb, KaXkJblil HOBBIH LUK Pa3BUTHS
HE MOBTOPSIET CTAphIid, a MPEACTaBIsieT COOOW HOBBIM KPYT, BO3BBIIAIONIMIACS HAJ| CTAPbIM, UCIIOJb-
3YIOIIHIA CTapoe, MPHOOPETEHHOE MPEABIAYIIM Pa3BUTHEM KaK TPAMIUIMH J1JIs1 JaJIbHEUIIIEro pa3Bu-
tus. [Ipoucxonut pazeumue no cnupanu.

Otpunanye oTpULaHUs OTPaXaeT CIMPATIEBUAHYI0 (DOPMY pa3BUTHS — BO3BpAT K UCXOAHOMY
MYHKTY pa3BUTHsI, HO Ha Oojiee BHICOKOW OCHOBE.

[Ipu pa3paOoTKe HOBBIX TMOKOJEHUN CHCTEM KeJlaTelIbHO BBISICHUTH, KaK HEOOXOOMMash Ham
(byHK1HMA, pa3padaThIBAEMOI CHCTEMBI, OCYIIECTBIsUIACh paHbiie. He MCKIToueHo, 4To ucholb3ye-
MBIE paHee MJIeN MOKHO CErO[Hs OCYIIECTBUTh HA HOBOM Ka4€CTBEHHOM YPOBHE C MCIIOIb30BaHUEM
OoJiee COBEPIIIEHHBIX TEXHOJIOTUH, 9JIEMEHTHOMN 0a3bl M HOBBIX MaTepHAJIOB.

3aKOH OTPUIIaHKS OTPHUILIAHKS MOKHO pacCMaTpyBaTh Kak TEOPETUIECKOE 0OOCHOBAHHE TPaHC-
(epa TexHOIOTUI.

10.1.4. Bvieoowvt

3aKoHBl OUAJIEKTUKU YKa3bIBAIOT OOIlee HarpaBieHue pa3BUTUs cucteM. OHHM JOMOHSIOT
Y YTOUHSIIOT JpYT JIpyra, O3TOMY JIy4lle UX UCIIOIb30BATh COBMECTHO.
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10.2. 3aKk0HOMEPHOCTH S — 00Pa3HOro Pa3BUTHS CHCTEM

10.2.1. Oowue nonamus
JliobGass cucrtema (B TOM 4YKCJIe M WCKYCCTBEHHAs, B YAaCTHOCTH, TeXHHUYECKas) MPOXOIWT

HECKOJIBKO 3TarloB CBOETO Pa3BUTHSA. DTHU dTarbl rpaMuecKy MOKHO MPEICTaBUTh B BUJE KPUBOW
(puc. 10.9).

1P

-
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l “

. : \

. : | t

I | o m ' IV

Puc. 10.9. S -o6pa3Has kpuBas pocra
I'ne P — mapamerp cucremsl, t — BpeMst

B kavectBe mapamerpa «P» MOryT OBITh, TpEsK/ie BCETO, IJIABHBIE XapAaKTEPUCTUKU CUCTEMBI,
Harpumep, pa3Mepbl, CKOPOCTb, MOLITHOCTb, KOJIMUECTBO IIPOJAHHBIX TOBAPOB, MPOIOTKUTEIbHOCTD
’KW3HU, YHCJICHHOCTbh HACEJICHU 1, KOJIMUECTBO MOMYJISILUHA U T. 1.

BHauane cucrema pasBuBaercst MeaJieHHO (3tan [), mpy 10CTHKEHNU HEKOTOPOTO YPOBHS pas3-
BUTHE ycKopsietcst (3tan II) u mocie JocTHkeHUsT HEeKOTOporo 0ojiee BHICOKOTO YPOBHSI CKOPOCThb
pOCTa YMEHBIIIAeTCA U B KOHEYHOM UTOre pocT mapamerpa cucteMsl npekpamaercs (3ran III). dro
3TaIl caTypaluu, KOTOPbId MOXKET MPOAOJIKUATHCS OYEHb J10/r0. IHOrIa mapamMeTpbl HAUMHAIOT YMEHb-
matbest (3tan [V) — crctema ymupaer (Ha rpaduke 310 n300pakeHo MyHKTUPHOW JIMHKEH ).

[NonoGHbIE KPUBBIE YaCTO HA3BIBAIOT S—O00Pa3HbIMH I JOTHCTHYECKUMH (JIOrucTa) 'S,

s TeXHUYECKUX CUCTEM:

@ stan [ - 3apokaeHue cucTeMbl (NOSIBIEHUE WIEW BIUIOTH JI0 W3TOTOBJIEHUS W UCTIBITAHUS
OIBITHOTO 00pa3iia);

@ >stan [I — npOMBIIUIEHHOE M3TOTOBJICHUE CUCTEMBI M TIOPA0OTKA CUCTEMBI B COOTBETCTBUM
C TpeOOBaHUSIMH PHIHKA;

16 Jlorucrryeckyio KpuByIo (JIOTMCTUYECKOE ypaBHEHHUE) BbiBe Oesbruiickuii Maremaruk I[Ibep ®pancyd depxionsct (p. Pierre
Frangois Verhulst) B 1845 r., U3y4aBIIMi POCT YHCIEHHOCTU HaceseHus. Jlornctnueckoe ypaBHEHHE TaK:Ke Ha3bIBAIOT ypaBHEHHE
depxionbcra. B nanbHeiinem 310 ypaBHEeHHE CTaIM UCIIONBb30BaTh BO MHOTHX obnactsx. Verhulst, Pierre-Francois (1845). «Recherches
mathématiques sur la loi d'accroissement de la population» [ Mathematical Researches into the Law of Population Growth Increase].
Nouveaux Mémoires de I'’Académie Royale des Sciences et Belles-Lettres de Bruxelles 18: 1—42. Retrieved 2013-02-18.
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@ stan I11 — He3HauMTEIbHAS JOBOJKA CCTEMBI, KaK MPABUJIO, OCHOBHBIE TIApaMeTPhl CUCTEMBI
yXke He MEHSIIOTCSI, TPOUCXOIAT KOCMETHUECKUE N3MEHEHM S, ONITUMM3AIINS ITApaMETPOB M TopadoTKa
TEXHOJIOTVIM M3TOTOBJICHN S, HE CYIIeCTBEHHBIC M3MEHEHHS BHEIITHETO BUJIA WM yIakoBkH. Ha atom
Tare MPOUCXOIUT 3HAUMTEILHOE pacIipeHre phIHKA COBITA U TIEPEXO0/] K MaCCOBOMY M3TOTOBJIEHHIO;

@ stan [V - yxyaimeHne onpeieieHHbIX apaMeTPOB CHCTEMbI, KOTOPOE MOXKET BbI3BIBATHCS
HECKOJIbKUMU (DaKTOpaMH:

— ClieJOBaHMe MOJE, BIMSHUE SKOHOMHUYECKOH, COIMAIbHON WM TOJUTUYECKON CHUTYaIWH,
PEUTHO3HbIE OTPAaHUYSHUS U T. 1.}

— (puznyeckoe u/vuam MopaJibHOe CTapeHUe CUCTEMBI.

Kak npaBuiio, Ha yuactke IV crcrema npekpaiiaer CBoe CylleCTBOBAHUE WIN YTUIIU3UPYETCS.

WNHoraa stanbl KU3HEHHOTO IMKJA TMPEJCTaBIS0 B BUAE MUIATIC-OOpa3HON KpUBOW (pHC.
10.10).

r'y

IV

&

L 4
F Y

Puc. 10.10. Hlnsne-obpa3Has KpuBasi pa3BUTHUSA
I'ne P — mapamerp, t — BpeMs

[Tpumepsl pa3BUTHSI TEXHUYECKUX CUCTEMBI IO S—00pa3HOI KPUBO MTPUBEACHBI HUXKE.
PazButne teaecgonun

Ipumep 10.21. PazBute npoBognoro tejedona
Kpusas pazBurtust nmpoBogHoro tejieona nzodpaxkena Ha puc. 10.11.
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Puc. 10.11. S-o6pa3Has kpuBasi pa3BuTus TeaedoHa
['ne: P — napametp cucremel

B kauectBe nmapamerpa «P» Ha S—o00pa3HOI KpuBO# pa3BUTHUs TeledoHa MOTyT ObITh pas-
Hble ITapaMeTpbl, HAIIpUMep, Ka4eCTBO MEPeaBaeMoro 3ByKa, JaJbHOCTb CBSI3H, IPOITYCKHasl CIO-
COOHOCTb KaHAJIOB CBSI3U U T. A. Tak 1oj KauecTBOM 3BYKa MOKHO OHMMATh CTENIEHb [TPUOKEHHU S
K peajibHOMY 3BYKY.
Iman 1. Pazeumue menedhona
IIpumep 10.22. IlepBblii aTEHT
14 despans 1876 r. Anekcannp I'paxem Benn moman 3asBKy Ha m3o0pereHue TenedoHa,

a 7 mapra 1876 r. emy 0bu1 Boigan nateHT CLIA 174 465. Tenedonnsiii armmapar A. Benna n3o0pa-
’eH Ha puc. 10.12.

Mogens 1849 Mogaens 1876

Puc. 10.12. Tenedonnsiii anmnapat A. bemnna
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IIpumep 10.23. YroabHbiit MUKpogoH

4 mapma 1877 T amepukaHckuil uzobperarens Ivmuwib bepnunep (Emile Berliner) nomy-
YWJI MaTeHT Ha YrojbHbIl MUKPO(oH (puc. 10.13), a Takke mareHT Ha PUMEHEHUE B TeJe(hOHUU
MPUHIIMIA HEIUIOTHBIX KOHTAKTOB M MHIYKIIMOHHOM KaTyIIKH. BriocnenctBum OH mpoaas maTeHT
3a $50 000 kommnanuu Bell Telephone, kyna oH ObLT IPUHSAT HA pabOTy B KAYeCTBE IJIABHOTO CIIEIH-
aJ1ucTa 1o Teae)OHHON TEXHUKE.

Puc. 10.13. Tenedonnsiii annapat A. benna

IIpumep 10.24. IlepBas TesedpoHHAsA cTaHIMS

25 smeaps 1877 v B Hvio-Xesen (wumam Kounexmuxym, CIIA) xommanus Bell Telephone
MOCTPOMJIA TIEPBYIO TeIe(POHHYIO CTAHITHIO.

Takum 00pa3om, ObLITH CO3AaHBI BCE MUHMUMAJIBHO HEOOXOAMMBIE YaCTH JIJIs1 padoTHI TesiehoHa.

Aman IlI. Pazeumue menegona

IIpumep 10.25. Mukpo¢oH ¢ yroabHOI NaJI0UYKOI

Awmepukanen [Iasun dasapn Y03 (David EdwardHughes) n306pen MUKPO(MOH C YrOJbHOM
nanoukoit (puc. 10.14). 8 mas 1878 r. K03 npogemoHcTpupoBai ycrpoictBo Koponesckomy o0ire-
ctBy B JIonnoHe u 9 uions 1878 r. mmpokoii myonuke. OH 0TKa3ascs MaTeHTOBaTh CBOE U300pETEHHeE.
Bell Telephone nHauana npumensts Mukpogon l03a B cBoux amnmaparax, MOCKOJbKY OH MO3BOJIUII
YBEJIMYUTH JaJTbHOCTh CBS3M.
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IIpumep 10.26. UngyknmoHHas KaTymka
Tomac Daucon (Thomas Alva Edison) npuMeHNN B Tese(pOHE NHAYKLIMOHHYIO KaTyIIKY.

IIpumep 10.27. DnekTpoMexaHndecKuii 3BOHOK
Tomac Batcon (Thomas Watson) 3anaTeHTOBaJ 1EKTPOMEXaHUYECKUI 3BOHOK.

IIpumep 10.28. Konaencarop
Poccuiickuii anekrporexnuk [1. M. [oinyOuiikuii mpuMeH B Tejie)oHe KOHIEHCaToP.

Ipumep 10.29. Tpanccopmarop
B 1882 r. B Poccun M. Jlenies npuMeHW B TenneoHe TpaHCc(hopMaTop.

IIpumep 10.30. MHOrONmoIOCHLII TesePoOH

B 1883 r. [NaBen Muxaiinouy ['omyouukuii (1845—1911), pycckuii (pU3MK, cO30aeT MHOTO-
TIOJIIOCHBIN TeJIe(pOH, KOTOPBII YCHEUIHO BbIAEPKUBAET UCTIBITAHUS Ha PACCTOSIHUS, MTPEBBIIIAIOIIIE
350 kM.

IIpumep 10.31. Cucrema neHTPaIN30BAHHOTO NUTAHUS TeJie(DOHHBIX ceTel

B 1887 r. I1. M. l'onyOunkuii nosyvyaer NpUBUIETHIO HA CUCTEMY IIEHTPaJIM30BaHHOTO MUTA-
HUS Tesle(DOHHBIX ceTel. [ omyOuIKuii nepeia npaBo Ha SKCIUTyaTalio CBoer cucteMbl BeeoOinieit
teneoHHOU kKomnanuu B [lapuxke.

Wpes TonyOurkoro 3akioyaercsl B MUATAHUM MHKPOGOHOB aOOHEHTOB OT oOIIed Oarapew,
HaxXoJsALIENCs HA MECTHOM TesIe(POHHOM CTAaHIIMM, a HEe B caMUX Tesie(poHHBIX annaparax. HoBwii moa-
XOJ1 TO3BOJIUJT CO3ABaTh KPYIHbIE TeJe(POHHBIE CETU TOPOJOB U TPUMEHSIETCS 10 CEH JIEHb.
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IIpumep 10.32. Ilepas ATC

B 1887 r. K. A. Mociuikuii BeIIBUHYI Uzielo peneitHon (0e3 uckareneit) ATC u pazpadorai
CXeMY CTaHIIMU Ha IIECTh HOMEPOB — «CaMOAECUCTBYIOIIUH [IEHTPAIbHBI KOMMYTATOP> .

Pa3Burtue TenedoHHON cBsA3M ocymiecTBiseTcsd U cerogdsa. OHa ocraBasich Ha Il stane S—
00pa3HOI KPUBOM pa3BUTHsI, XOTs TeJepOHHASI CBSI3b IABHO HAXOAUTCS HA STalle MAaCCOBOT'O MCTIONb-
30BaHMs, HO TEMIIbI POCTA €€ HE 3aMEJISIUCh.

Aman 1IV. Pa3zeumue menegona

IIpumep 10.33. UnTepHeT-TenecoHust

CeroziHsl TpaJMIIMOHHBIA TeJaeOH HAUMHAET YCTyINaTh MECTO «Tese(DOHHOW» CBSI3U 4Yepes
Nutepuet (MuTepHeT-TenedoHnr) 1 MOOWIBLHBIM TeslepOHaM.

Takum o6paszom, pazButue TenaedoHa He BbiuIo Ha Il sTarne S—obpa3Hoil KpUBOiA, HO yxke
nepexogut Ha IV aran. Ha puc. 10.11 310 nokazaHo MyHKTUPHOU JINHUEN.

IIpumep 10.34. PazBuTie MoOMILHOTO TeJiepoHa
KpuBas pa3Butus MoouibHOro Tenedona nzoopaxeHa Ha puc. 10.15.

‘P

Ioanl

1900 2000

Puc. 10.15. S-o6pa3Has kprBasi pa3BUTUSI MOOWJIBHOTO TeslehoHa
I'ne: P — mapamerp cucremsl

Oman 1. Pazeumue modunvHozo menegona

IMpumep 10.35. IlepBblii «<MOOWILHBIN» Tede(OH

B 1910 r. Jlapc Marnyc Dpukcon (Lars Magnus Ericsson) u ero xeHa Xwuinbaa (Hilda) u3 se-
IIUH PETYJISIPHO UCTIONB30BATIN «MOOWIIBHBII» TeJiehOH, COBEPINAsI ITOE3IKHU IO CEeTbCKON MECTHOCTH
Ha aBToMooOwte (puc. 10.16).

Jns1 nozcoeivHeHUs K TeeOHHON JTMHUU UCTIONb30BAIMCh JBE IMHHBIE MAJIKHU, K KOTOPbIM
ObLIM TIPUK peTuIeHbl TpoBoza. [IpoBoma moouepeTHo MOABEIMBAIIMCH K BO3AYIITHBIM JIMHHUSM, MTOKA
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B. IletpoB. «3akoHbI U 3aKOHOMEPHOCTH pa3BUTUsA cucteM. Knura 2»

HE HaxOAWJIach CBOOOIHAS Mapa, Mocje Yero DPUKCOH KPYTHJI JUHAMO Tesie(hOHa, MOChLIast CUTHAI
oreparopy OJMKauIlel CTaHIH.

Puc. 10.16. «MoOuibHbIH TenedoH» DPUKCOHA

Ipumep 10.36. IllogBu:xkHast TesiepoHHASI CBA3b
B 1946 r. 17 wions, Cenr-Jlyu (turar Muccypu, CILIA). ITonruxknas tesiepoHHas CBA3b.
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B. TlerpoB. «3aKkoHbI U 3aKOHOMEPHOCTU pa3BUTUs cuctem. Kuura 2»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO 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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