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BBEOEHME

Ilepexr BamMm, uuTatedh, KHUTA «OCHOBHBIE IIOHSTHSI  ITMKIMYECKOM
MapaurMel». OHa CYIECTBYET Kak cama 1o cede, Tak U B KauecTBE BTOPOM KHUTH
yacT «CHucTeMHasi TMHAMHAKA U AP ATAIMA HAKIHYHOCTID?, TJC IIPCICTaBICHbBI
OCHOBHBI€ TIOHSTHUS U MOJIETH IHUKIHYECKOM Tapa urMel. [lepBoif BRITIUIa BCTYITH-
TeIbHasd KHUTa 3TOH 4yacTH: «O MeToge», a BCErO IIOATOTOBICHBI TPH KHHUIH 3TOM
yacT. I Terepp © IEIOM, 4YTO OTPaKCHO B BBIXOIHBIX JaHHBIX: Mertox
cucTeMOoKUHeTUKA. KHura Bropas: AnHamuka. B Hell Tpu wactu. M »Ta xHura —
BTOpas KHHUIa IepBOM yacT. [1oaToMy HyMepalms CXeM 3JeCh ¢ IMHasl.

Bropas yacts — «@®a3bl HUKIa» — TOXKE I'OTOBa K H3aHut0. OHa COJICPAKUT KaK
OIMMCaHHe OCHOBHBIX Mojiened ¢a3, Tak W KOMOHMHATOpPHBIE MaTpUUHBIE MO/IEIH,
BO3MO’KHBIE€ Ha 3TOM OCHOBE — Ha IIPHUMEPE MOISTUPOBaHHS UCTOPHH OOITECTRA.

Tperbst YacTh — 53TO ONYOIMKOBaHHas IIPOIUIBIM JIETOM KHHTa-alThOOM

«CroMpaiibuble (OPpMbI B HCKYCCTBe, [u3aiiHe M apXurexkrtype» // »AxajeMmus

TpunurTapusmay, M., On Ne 77-6567, ny0n. 17547, 22.06.2012.

Bce »Tm yacTH cepuH BMecTe Haj0 paccMaTpUBaTh Kak eJauHoe IIeNoe:
CHUCTEMOKHWMHETHKY, rae ects Ba pazfena: CTATHUKA u JIMHAMHKKA.

Ecimm xorpa-1mO0 HaiIeTCd OTYASHHBIA M3jarTeib, OH CMOKET OIyOIHUKOBATh
Bce TpHU pazjiena «J[MHAMHUKH» Kak OJHY KHHMTY. DTO IIPUMEPHO BJBOE OONBIIE
rnapHoM padoTrI [Tutupuma CopoxnHa «ColanbHas U KYJIBETYPHas TUHAMHUKa.

A coBceM OTHYasHHBIM CMOKET  OIyOIMKOBaTh  «CHCTEMOKHMHETHKY »
TIOMHOCTHIO. MM KaK CEMUTOMHHK, WM KaK YeTHIPEXTOMHHK, WIH KaK JBE KHHUTH,
HITH JJasKe — KaK OJTHY.

B ofmiem, o mydy, ITOCKOIBKY B DIICKTPOHHOM BHJEC C TUM HET HHUKAKOH
MOpPOKH. U Korjja Ha caMOM Jielie 3aBePIIUTCS STOT MHOTOTOMHHUK IO ITHKIHUECKOM

CIIMPalIEHOCTH, A HE 3HARO. IToka »3TO ceME KHUT.



1. IAKJ

HMKIHYHOCTD €CTD HPOCTON U yAOOHLIH c110co0 IpeAcTaBIeHUs JHHAMUKH.

Yrolrl ero 0003HaYUTh, BBEIEM UL HAUALA ROHAMNE HHKIA U CIEIacM DTO
II0Ka CIIOBECHO U Ha IIPOCTEHIINX Ipaduxax.

Hauynem ¢ Toro, 4ro HaxoJUTCS B IIPOLIECCE: CYIIECTBYET HEKOE CHCTEMHOE
nienoe. M ecth nymas srcuszHy STOTO TIEIOTO. Y 5TOTO MYTH €CTh CBOSI mpaexmopus. B
cllydae, KOrjJa Mbl IIPEJACTABISIEM 5TY TPACKTOPHIO VIIOPSIOUYeHO (OOBIMHO B
KOHTEKCTE TEPHOTUYHOCTH), MBI ¥ BBOJUM IOHITHE IIUKIA. JTO CIOKHOE IOHSTHE,
HO PeIyIUpPYsI €ro, Mbl TOBOPHM, UTO ITUKIT BBIpa’kaeTcs Kak YepTeX TPAcKTOPUH,
OTOOpakarOIUN mpaccy x#cu3Hy HEKOT O 11eI0T0, ero IpoYepUeHHbIN ITyTh (/lao).

ITockombky 3TO Tpacca cyujecmeosanusi HYero-To €JMHOTO, B HEU ecTh JBe
KpaliHWe BaKHBIE HOZPAHHYHOIC HIOYUKH: HAYAIO W 3aBepIieHue. B mouke nauana
yuKIa 1EI0E YKE HAYMHAET CYIECTBOBATh B 3TOM KaueCTBE, a JIO HTOr0 €ro He ObLIO.
J1o aToro OBIT TIpoTiece POKJICHUS, He BXOSIIMK B TIMKIL. MBI 0003HauYaeM Havalo
HEOONIBIIAM KPYKKOM, THIIa OYKBHI 0. B moukxe xonya yuxna TIENOE TIepecTaeT
CYIIECTBOBATh B JAHHOM IUKIIE. DTO 3agepuiexue nymu Mbl 0003HAYaEM KPECTHKOM,
110 TUITY OYKBBI X. DTH KpaliHUE TOUKU JCPIKAT §PeMeHHbIe ZPAHNNbL UK.

Tenepr oOpucyeM Tpaccy — TPacKTOPHIO IIHMKIIA, PaclOIOKEHHYIO MEXKIY
STUMH KpalHuMM ToukaMu. Taxas Tpacca OyIeT YCIOBHBIM H300paKeHHUEM B
TIPOCTPAHCTRBE IIpoIiecca, KOTOPBIM «Ha caMOM JleTiey IpoTeKaeT Bo BpeMeHd. Ho 5To
IIPOCTO 3HAKOBOE 3aMENICHUE B XPOHOTOIIE (O YeM Mbl YK€ TOBOPUIIM BBIIIE):
TPaeKTOPUSI TIEPEMEITIEHUS 8 HpOocmpaHcnige MapKUPYeET coOOH TIPOIlECcT 0 apeMeHt.
Taxue 3aMenieHusT BIIOITHE OOBIYHBI B KYIBTYPE. B3sMTh XOTS OBI Hackl CO CTPEITKaMH.

Ha 1mockocT U1sT 3TOM TIeMH JIy4Ilie BCero MOJXOMUT KPYr, Ja U JTaTHHCKUH
TEPMHUH «TUKT» ONM30K K TaKOH PUTYpe Kak OKPYKHOCTh. [Ipodernte oauH 000pOT
110 Kparo IMPKOBOH apeHbl, U BHI IIOMMETE, UTO TAKOE ITUKJIL, YTO TaKOE IUPK, IIUPKYIb

M T.II. HOXO)KC, HTO 5TO pOACTBCHHEIC CIIOBA, CMBICT KOTOPBIX I'PYINIMPVETCA BOKPYT
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«KPYrOBpalleHUs» — KPYyr + IepeMelieHue 1o HeMy. Ho cKopo MBI IOMMeM, YTO 3T0
coBceM He «OelMuuhe KOlIeco HCTOPHH» Kak cuuTan A. ['eplieH, U He «BEUHOE
BO3BpaleHue Bemiel», kak currtan ©. Hurine, roBopsd O JPEBHEPEUECKUX BO33pE-
HUIX. Kak pasz 5TH TpakTOBKU U €CTh YILIOIIEHHUE TIOHATHS «IUKT». Habmomaemast u
BBEIUMCISIEMad PaBHOMEPHAA LUKIMYHOCTL IUIAHETAPHBIX IIEPHOJOB 110 aHAJIOTHUH
3acTaBisUla  LpejIojararb JApPeBHUX, 4YTO [UKIMYHAa W ucropus. llogoGHoe
HamypaibHoe ROHAmMHE HHKTHYHOCHH ObUIO TIEPBBIM, HO C 3TOM MOJETH
«JBWDKCHHS IIpolecca 110 KPYI'y» B MCTOPHM BCe TOJIBKO HA4aloCh. A B MacCOBOM

COSHaHMH KPyIroBad MOIACTIL TaK M OCTallach caMoit paCHpOCTpaHeHHOﬁ 10 CEH JICHE.

Puc. 61. HHuxn (8 kpyeosoli npoekyuil) 1t €20 OCHOBHbLE KOMHOHEHMbl. HAYao,

KOReY, MPAeKmopu.

Kpyr (okpyxHOCTL) B HamieM HaOope 3HAKOB — MCXOJHBIM CHUMBOJ IIMKJIA.
JIMHEUHBIN KPYT WK TUIOCKAsT OKPY:KHOCTD KaK THUII 3HaKa M30UpaeTcs 110 CUTYaITHH.

Ho camoro 1o ceGe cuMBONa Kpyra /ISl XapaKTEpPHUCTHKH ITUKTa HEJTOCTATOYHO
M Mbl BBIHYXK/ICHbI 33/1aBaTh PAIOM €O IPAHUIIbl U pa3pbié Mexcoy HUMH & TakKe
HanpaeieHue JBUAKEHUS T10 KPYTY (3/IeCh IO YaCOBOM CTpENKe, a BOOOITE — M000e).

«BpeMsi» B JJaHHOM clIy4da€ Pa3BepHYTO HE MPEJBSIBIIEHO, OHO MOKET OBITh
0003HAUEHO TOIIBKO KAK CUHSYSAPHAS MOYKA 8 yeHmpe OKPYKHOCTH (kpyra). UToOwl
VYBHJIETH €T'0 KaK IIPUBLIYHBINA BEKTOP, HYKHA Jpyras IIPOCKIMs, a JaHHas TOUKa — DTO

IIPOCKITMA 5TOT0 IICPIICHIHKYIEIPHOT O K INIOCKOCTH OKPYARHOCTH BEKTOPA.



ApEeTIn Lkn & paspeliBom HanpaeneHocTe

Puc. 62. Jlemanuzayus nousmust « yuris.

C ycloKHEHHEeM B HUCTOPHH IPOCTPAHCTBEHHBIX TIPEJICTABIECHUN W Tpacca, H
caMmo TIOHSITHE TTHKIIA Bce OOTBITIE YCIOKHSIOTCS. MBI TIOKaKeM 3TO HITKE.

B ofmmeM BUle «IMKIT» — 3TO UHBAPHAHTHBIN CIIOCO0 MapKHUPOBKH, U300pake-
HUS TIOHSITHSI «IIPOIlECC», KBAHTOP IIpoliecca B Hamled TpakToBke. IMeHHO B Halllel,
IIOCKOJIBKY JPYTHE HCCICAOBATEIN IIPEIIOUUTAIOT H300pa)karh IMKI HHA4de, U
HAYMHAIOT OHU €0 MHAYE, U HE ¢ HUKHEH 1T03HUIMK. [1aM ke 1pe/icTaBIcHHAs 3/1e€Ch
rpaduka Kaxercs Haubolee MOJXOAMeH B CHITY a) IPOCTOTHI U §) IIPUBBIMHOCTH U
oTpabOTaHHOCTU $S3bIKa HA4YepTATENBHOH TeOMETPHH B) XOPOIIEH 3pUMOM CBs3aH-
HOCTH ¢ HAlllUMHU 3HAKAMU-apXETUIIAMUA (O KOTOPBIX Mbl ITOAPOOHO T'OBOPHIM B
IIEPBOHA KHUI'E U elle OyaeM B cieiyiomieh riase). KpoMe toro, 51o crocod mpei-
CTaBIICHHsI IMKIUIECKOT0 MHpa XOPOITIo oTpadoTaH Ha MOJICTAPOBAHUH e€CTeCTBEH-
HBIX ITPOTIECCOB U MPOIIECCOB B 00IMecTBe. MBI IPUHUMaeM €ro Kak akCHOMAaTHKY.

Yro Kacaercs 3pMMOrO MOJICITUPOBAHUS IIPOLECCOB B ACITEILHOCTHOH OHTO-
JIOTHUM, MBI BHAM TIOKa YTO CTAHOBSIIYIOCS IpapuKy, KOTOPask XOUeT OTIHYAThCS OT
€CTECTBEHHOHAYYHON U TEXHUYECKOH, HO II0Ka JIENAET 3T0 HE CIHIIKOM YOEIUTEIBHO
— 9TO «chlpast» cxemarwzanus. llosroMy MbI monyrHo Oyjaem IpoOoBaTh CBS3ATh
HalllM, JOCTATOUYHO YHUBEPCATBHBIE, MOJIETM U C STOW JEHCTBUTENHHOCTHIO. MEI
TaKXe IIPUBOJMM IS WLUIOCTPAlMK XapaKTepHBIC I'paUyuecKUe MOJCTH IHKIUY-
HOCTH, BCTPEUAIOIIUECS B IMTEPATYPE U B UCKyCcCTBE. Cpelli HUX €CTh KaK IIPOCTEIE,

TaK M CIOXKHBIe KOMOUHATOpHBIE 00pa3oBaHusl. BoT, mpuMep IPOCTHIX:
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Puc. 63. Ceepxdonvutue yuxnel 6 unouiickux yuenusx. Hzsecmuule yukivl 8 Hayke.

11 CHHPAJIBHO-ITH/IHH/[PHYECKAA MOJEJID ITHKIA

Hpero mmrmyeckoro BpemMeHn B HoBoM BpeMeHM pasBuBaeT D. b3koH B
pabote «I [pUTOTOBRIEHHE K €CTeCTBEHHOH M DKCIIEPHMEHTATBHOH UCTOPHIY.

Crenyromuit mmar jgenaet I'. 'erens U ero mpojorkaTeIm, Mbl IIOTOBOPUM 00
3TOM HWKe. B s/ipe COBpPEMEHHBIX IpOoIlecCYaATbHBIX MOJENEH IIeKUT €ro Modets
uwimnopuneckoii  cnupasm, crasmad ocHopHo B Hayke XIX Beka. Bce
npedutecmayioufite MOJIETTH €CTh Ta JKe, HO «yCeUeHHas» MOJIeThb, BCe Hoctedyiouue —
ee ycIuoxkHeHHe. TakuM o0pazoM, e6ce RpoueccyaibHste Mooel MOKHO
BOCIIPHHUMATh B KOHCUHOM UTOTC # KAK HUKTHUECKIe, I KAK CHUPAIbHbIE, TIOTOMY

HTO BCC OHH MOI'YT OBLITD IIPUBCACHBI K OJHOMY ((O6H.[€My BHIY».



Kiaccuueckyro MOJCHb «Crupaip HA HUJIHHOPe» MOXHO 1IPEJICTaBUTh Kak
CHHTe3 JIMHAM (BpeMsl KaK BEKTOpP) W KPYIOBOM MojJesId Tipounecca. /lsa
nepeMenjeHua coeouHensl mym 60eOuHo. JIMHEHHOE BpeMs OJHOMEPHO, KpPYroBOE
BpeMsI JIBYXMEPHO (IIEpEMENICHUE Hd HIOCKOCHU), CIIAPATBHOE — TPEXMEPHO.
[lepememaronyocss TOUKY Ha STOH MOJEIM HaJ0 JAepXkarb B BOOOPaKEHUM KaK
MUHUMYM HG mpex niockocmax xoopouxam. TpexMepHoe IICpeMENICHHE CBA3aHO C
MECTHIO OCSMH U C Jdexapmogoii cucmemoli koopounam. HyXKHO OBITO JOpacTH JI0

BOCIIPMATHA TPEXMCPHOCTH, yTOOHL B HaVKE ITIOABHIIACH oOBeMHad CIIMPAJIBHOCTE.
CI_[I/IpaJIbHO—L[HJ]I/IH,I[pHLIGCKaH MOICIIL  CCThL OeckoHeunas paBHOMCpHAA

GHHmMosdAAx JIHRUA Ha TTHIMHIPC. CKOpOCTB TCUCHHA IIpOIecCa B IMUITHHAPHYCCKOM

ITUKIIC nocmodind, 1 €€ KOHCTAHTHOCTE ITPHHITHUITHAIBHA.

Puc. 64. Bumox u umxu yuiunopuueckoii (6UHMOGoLt) CHUPAI.

B mocnenHell kHHMTe 10 THKIAM (aThOOMe, IIOCBSITIEHHOM ITUKIUYHOCTH B
HUCKYCCTBE, JIM3aiHE U apXUTEKType, olyOIuMKoBaHHOM Ha A'l), npuBojurcsa Oolee
TPEX THICSY WLTIOCTPAIIWIA Ha 3TH TeMbl. HeKoTophle U3 HUX JaHbl B KOHIIE KHHUIH.

[MuwmHaapUIeckasl clpalh TPeXMEPHA, HO HAIlle BOCIIPHSITHE €€ B OCHOBE
mByxMepHO. [To3ToMy 3HaKOM TIMKIIA Y HAC BEICTYTIAIOT KPYT U CHHYCOH/IA.

Oto0pazuM OJUH TIPOCTEHIIIAA BUTOK CIMpalH (Kak KBaHT OeCKOHEYHOM
BUHTOROH JIMHUHK). TakWe TUIILI H300pa)keHHN XOpoIio oTpadoTaHbl B S3BIKE

TPaMIMOHHON T€OMETPUH U B TEXHUYECKOHN TpaduKe:
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Puc. 65. Mamemamuueckue u mexnuueckue Mooeau CHUPATLHOCHIN HA YUWIHHOpe.

IIpemiaracMass HaMHd HIDKE KOMOMHMpPOBaHHasd CXeMa IMKIA COCTOMT M3
TPEXMEPHOTO M300pakeHHS BUTKa CITMPATA U TPEX TDIOCKUX IMPOSKITUI (M3 KOTOPHIX
OJIHa TIPOEKIMSl — cTaTHYecKas, a JBe Ipoude — JUHamudeckue) HazopeM ee
OLIOPHOIN WK (a30B0OH CXeMoll «IUKNa» (6UmKa chupa/i).

Ecm BBICTPOMTH MHOTO MOJOOHBIX ITUKIOB TIOAPS, TO MBI HMEEM JIBe
BO3MOKHOCTH:

a) cepHsI MMOJOOHBIX M TOKECTREHHBIX ITUKIOB U

0) cepus 11O00HBIX, HO HE TOXKJICCTBEHHBIX [TUKIIOB.

B 1niepBoM ciiydae pedb MACT O PAaBHOMEPHBIX, ITOCTOSHHO ITOBTOPAIONIUXCH U
HEM3MEHHBIX TMKIaxX (Hamoj o0ue 4YacoB) — METPUUECKHX, TI0 MOJETHd BUHTa. Bo
BTOPOM CJIy4ae, e TOKACCTBO HAPYIIICHO, HAPYIIICHAE MOKET OBITh KaK CIYUalHbBIM,
TaKk W 3aKoHOMEpHBbIM. Hayka HIET 3aKOHOMEPHOCTH W MBI HMMCHHO 00 DTOM

BapuaHTe U Oy/IeM TOBOPUTH Jlanee.
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Puc. 66. [Ipumepol yununopuieckux 6UHMOBLLY CHUPANEil.
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12. KOHUHYECKHE CITHPA/IH

1.2. 1. IHnockas npoexuusn KOHUYECKOIl chupaiil

B KOHHYECKOH ClIHpaIM HHTEPECHO HAJIMYME HYJASI CKOPOCTH, KOTOpPOE
(aKTUUECKH O3HAYAET, UTO @peMss 6 CUCHeMe OCHAHO8WIOCh, 4 BTO TOT CaMBbIU
Cllydaii, Korja Mbl I'OBOpHM o cratuke. [Ipoenmpys Ha CTaTHYECKYIO IUIOCKOCTh
BUTKM KOHYCA, MBI IIOJIYYMM HMEHHO TO HM300paKEeHHE, KOTOpOe, BOOOIIE-TO U
WMEHYETCSl «CIIMPAThio» B OOBIUHOM CMBICTIE CIIOBa — 3TO ILIOCKas CIApanb. B
MareMarTuKe K HeH IIPUBOMT KaK «3aTyXarollas CHHYCOMJA», TaKk W «3aTyXaromas
KOCHUHYCOH Ia». [laM B IaHHOM Cl1y4yae BaHO IIPOJAEMOHCTPUPOBATh, IIPOSKIUEN Yero

ABJIACTCA «IUIOCKAA CIIMpallb» CHM3Y!

N
}

Boana

7 ﬁé&ﬁ sﬁaxyl

~._|
crupans’
-

Puc. 67. [lnockaa npoexyua xonuueckoil cnupai.

Kpome storapupMuieckux 110 OCHOBAHHUIO, CYIIECCTBYIOT U JPYTHe 3aKOHOMEP-
HbI€ KOHYCHBIE CITUPAH, HaITpUMeD, ¢ PABHOMEPHBIM TTIaroM — apxuMe/IoBa CIIUpalib,

H CInipallb FéTe, [IOCTPOCHHAA 110 DALY «30JIOTOIC CCHCHUA», I'AC Apyrad CKOpPOCTh
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Iponecca M €€ HM3MCHCHHA OTCIICKMBAIOT 110 pajdycaM pidia Oubonayur. Bor

HPUMEP CTPYKTYPHOT'O UCIIOIB30BaHUS apXUMEIOBOHM CIIMpaly U BUJI ciivpanu ['ére:

1.0

J——

0,618

1,618

e 4} e —

Puc. 68. Pasnvie 61obl KoHUYECKUX chupaneti 8 WIOCKUX NPOeKYUIX.

HMHTrepecHO, 4UTO HaA DTOM YCIOBHOM IUIOCKOCTH 00€ ITPOCKIMHA KOHYCHBIX
criMpalie — v IIpaBbi€ U JIEBRIe, OYIYT UMETh OJIMH M TOT K€ BHU/I, XOTS eITie JTPeBHUE
HX YMEIW pa3iyarh KaKk KAUCCTBCHHO PasHOE U IIPHIABAIN YTHUM HaIlPaBJICHHOCTIM
yOMHHBIA  cMBICL ChenaeM 310 WM MBI, TeM Ooliee, 4ro OONIBIIYVIO YacTh
HEOOXOTUMBIX JITISI TOTO 0COOEHHOCTEM MBI ViKe PaccMOTpelH paHee.

Ha BTopoit 1tockocTd o0a KOHYyca: W IPpaBoro, U JICBOI'0 TUIIOB — OYAYT HMETh

OHHH H TOT KC BH. Hx 3naxamu B KYIIBTYPC CIVYKHIIL ABC CBACTHKH.

Puc. 69. /lea muna nanpaenennocmuy cnupaneti 4 ux 3HAKU.
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CIMHUPANTE MAPABONIAYECKAH — ®pMBag, OMpCge:
NEEMIN B MOMNDHMY KOODAMEATAY YPARMCHHCM r=aq,
T. B EBAAPAT PAjMyca BEKTOPA NPONOPLUHOHAIEH MONAR-
oMy yray. Ecii a>0, To C pACKPYHMMBACTCR OPOTHE 4a-
COBOE CTPEREW, ecaM <0, T0O — M0 YA0OROH CTPENEE.

[[Dma:];lﬂas 0Ck RBRIRETCA OCBH) CHMMETPRM JABYX COHpa-
nen: f=ag u rl=—ag

danava 3ajgaH momoc O W BEAHUMHA 4=0M, Ha-
mpuMep 1 ca; Tpelyercs wafrm Toukn C MocTtpoe-
uue M3 nomoca, KAk M3 UCHTPAE,

CITHCRBACM  HEDYM-

CIMHPATE APXMMENA — TpaexToOpMs TOWKM, JBEM-
HIVIICHCA pPaBHOMEPHD (C MOCTOSHHOR CEOPOCTBIO) BIIOML
HYUA, HOTOPLIA B CBOW O4YEPEEs PABHOMEDHO (¢ NOCTORH-

w -

HOF  YrAOBOH CHOPOCTRID)
HOE TOMKH — fomoca O
JeHaTAX r=aqg (puc. 0.
TEALHD,

BPALLDAETCE  ORORD  HETI0Mum-
VPABHEHHE B NONEPHWMY HOO0p-
TAC a = DNapaMeTp: CNENOBa-
BEAMMHMHA PajmyCa-scKToOPa IPoONoOpPLUMOHANEHA

KAPOHOMAA [rp. kardia cepaue + cidos supl —
saMiuyTad [MIOCKAs KpHBad, 0o opMe HAROMHBEANIAR
CEPANE, — STNMMEAOMON, ¥ KOTOPOH DAjiMyc r KaTRuencs
OKDYXEOCTH paBcH pagMycy B HCOOOBHMHON OXPYAHO-
cTi: r=R. [pu nocTpockuy K, nosswvo ofiimux o soaw-

Touex 1, 2, 3. ..
Eamnos M3 HMX OTKIAMMBaCM B 0D CTOPOHM MO OTRES-

MEPEOEHEHME OK[IHHOCTH © AYHaMH HA

Ky, HanpuMmep 200, 201, parsomy auMameTpy d OKpysHO-
¢TH. Yepes MOMYUCHHBIE TOWUEH MPORGOHM TRABKYIC KRH-
#ye. Ypammenwe K » monspewx koopgmratax (puc. I0)-
¢=2R{cos g+1).

CITAPANM nnockwe [maT. spira, TP, Speica Harub]
CAHpansk — B YCPYEHHM — TPACKTODMA TOYKH, Nepeme-
HIAKILEHCE 0 [NOCKOCTE TakK, YWTO 5Ta NOABHAHAA TOHMKA
OMMCEBAET OD0POTE (HECKOMBKD MAH OGECKOHEYHOE MHO-
WerTEo]l BOKPYT HEROTOPOM HENOOBMKHON TOWEM, TpM-
gem mocne kaxaoro ofopora, 1. e ofopora s 360°, pac-
CTOSMHME 3TOH TOUKM OT HODOABMMHOR AMO0 YBCIMUMTCR
{puc. I} — packpyumeadHe C, nubo YMOHBELIHTCR — 34-
EpyusBanue C.

INo xapakTepy BeYEDHBAHMA KpHBMX HAWOOXREE Ha-
CTO BCIPCHATCS cnemymonme C.: CHPANs — «MATEMIATH-
ygckass HpuBaa (cv. Kpusas Teasa), Toe 3A03HHE3R YpaD-
HEHMEN H BREMEDHUMBAEMAR M0 TOMKAM NpPH noMOUM ne-
Kay, Hanpumcp compame Apxmmena, rancplomrieckan,

3@ H&)

norapMibMHyccKan, NapalonHYecEan, W 3IENTOK — OHp-
HYAM A HPHBAR.

HauMeHRUE: KOTHSECTEC LEHTROR, HeoOx0gMMuX
OAA BRYCDYUMBAHMA 3aBHTKA, — B3, Hawbonmeluee — He-
orpatkricHHEe  (DparTisaccen oo Oonelueh  wacTo  HE
NPEELITIET INECTH BOCEMH] : ECAM IABMTON BhiUePUdBACTCA
u3 Tpex ¥ Gonee yeHTpOR, TO OfiLIUHD EHTPARE JARMTI
NPHHHAMAOTCE BEDIUMHE NPABMIBHOTO TPEYIOJIRHMES MM
NPABMMLROTD MHOTOYrospHEEE (pae, 11, TIpH <pacepyyqH-
BAHMKe SABHTHA PaJHYC HKAKAOR TNOCACAYIONICR JIyrH
Gonemre paguyca npeasayvinen. Ha puc [ ofia sasdTia

ERIUEPUEHLE M3 OBYX LEHTPOB, NPHUYEeM H3 NpPasoM  pac-
CTOAHKE MEXNIY  UEHTPRANGE HI  MANGCTPINEER  PaBHO
0.8 MM.

@ WHerpyment eCnupanss [F3)

@ R B WA TAHY TE € Knasuwen Alt
S = BHYTPEHHU A MaHUNYRATOD

9000
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1.2.2. /Tea muna xonudeckux cnupaiei

CBepHEM B TOUKY OJHY W3 KPYIOBBIX TIPOSKIMA B KOHIlE WM B Hayale
LWIUHPUIECKOTO 1MKNA. J[Ba 3TH JEHCTBUS — KQUeCTBEHHO pasHbIe. MMeer cMbIci
paccMarpyBaTh JBa IIONIYUEHHBIX CIIy4aslh OTJEIbHO, TaK KakK IIPU OJMHAKOBOCTH
HHBApHAHTA OHHU IIPOTHUBOIIONOKHO OPUCHTUPOBAHBL RO OMIHOWIEHUI0 K «cinpeiie
épemenu». boiee TOro, 5TO JBa KAYECTBEHHO pa3HBIX IIpoLEecca: «ILEHTPO-
CTPEMHUTEIEHBIM U TIEHTPOOEKHBINY, «JIEBBIM W TIpaBHI» U T.J. lIpexje Bcero B
TaKUX CIIY4asxX oOpammnsl H3IMeHeHUsn cKopocmu (memn). B «pacxopdiemcs

IIponecce CKOPOCTb H3MCHACTCA OT HepBOHa‘{aJIbHOfI OECKOHCUHOCTH A0 HYIIA.

Aueepren ol A
(pacxoaaWpMica)
KOHYC

MpoekuWA KOHWHECKDR CNUPEN M AUEBPreHTHOro TWNa

Puc. 70. IIpoexyus xonuuecxoii cnupaiu Ougep2eHmmuo20 mund.

AB {CXOMEeMeAy» ITpoHecce CKOPOCTE H3MCHACTCA OT HVIA B HadYallc OO

OECKOHEUHOCTH B KOHIIC:

KoHBEpreHT HeIF
[oxoaRLWWACR )
KOHYE

Puc. 71. [Inockaa npoexyua cxooauie20ca KOHYca i 20 pumim.
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Acu.umempuunocmb GUMKA KOHHY eCKOll crupdait

HaMm cieyeT OcMBICTUTEL 371eCh Takke IPOCTYIO 3aKOHOMEPHOCTh, KOTOpas
HMEET Maccy IPUKIAJHBIX aCIICKTOB AaCHMMETPUYHOCTL BUTKA KOHHYECKOM CITHPAIIH.
OnHa MMeeT OTHOITIEHHE K paHee YIIOMHHABIIEMYCS KOHUUECKOMY CHPOEHUI0 COnl-
anbHO20 8peMenu W TIOPOKJAEM MAacCy acleKTHhIX Moxenel. Harpumep, bra
ACHMMETPUS 0TOOpakaeTcs B o0pa3ax: B IpadHke KOMIIO3UIIMOHHOTO HAIIPSDKCHHUSL.

YToOBI aKIeHTHPOBaTh AaCUMMETPHUIO TpapuKa KOMITO3UITUH, MBI PACIIONOKUM
OJIMH BUTOK KOHUYECKOH CIIMpalld, a [0 HUM — I'pa UK KOMIIO3UIMU. B 0JHOM OHU

COBITQJaroOT TOYHO — B pI/ITMI/I‘{eCKOﬁ OpraHrsaiHin YacTeH M0 M TEIIBHOCTH.

ACUMMETPYHBIIA
BIATOK
KOHMYeCKaN
CrMPpani
MCTOpIALA
YenoReyecTea
KLk MHELHA
Ertopan Fp d ¢I LAk
AN bbAWH 3L, 144
IKCNOAHLHA KOMMAIALLLALA
no
_ SREARES JONOTaMY
5 : CeYeH D
. 13 | —
21 ——
| 1

Puc. 72. Husapuanumnoe nponopyuoHansHoe eOUHCmMeo 2pagyuxa KOMno3uyuu u

BUIMKA UCTOPUU.
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Ecmt mbpl ofpatuMces K purmaM  oOpasHOIO  pa3BEpPIbIBAHHUA (K PUTMY
KOMITO3UITAK), TO OOHapy:KWM, 10 KpaliHeif Mepe, /Ba 3aKOHa, IS KOTOPBIX
HUCXOJMHBIM OyjleT 310 Haile HaOmojaeHue. Mbl packpeuid Uux B padore «lIpolGiaembl
KOMITO3UITUH», OITYOITUKOBaHHOH Ha AT, ¥ psijie cTaTei.

«'padpMK KOMIIOZUIMU» €CTh JOCTATOYHO YCJIOBHAS I10CIEJOBATEIBHOCTD
HAPACMAHHA U NAOCHUA NCUX0/10ZHYECKOZ0 HANPANCEHUA, TOIO HAIIPSHKCHUS,
KOTOpPOE KOMITO3HUITHS JIOTKHA BBI3BIBATH IIPH €€ BOCIIPUSITHHA BO BpeMEHU. Bpsy| mu
MOKHO U3MEPSTH €€ IIPUOOPHO, XOTH 3TO U HE UCKIIOYECHO, IIOCKONBKY OHA B YEM-TO
COBIIAJIAECT € W3BECTHBIMU B IICHXOJIOTHHM YHCICHHBIMH 3aKOHOMEPHOCTSMH (THIIA
3akoHa Bebepa — DexHepa).

OGo0IIMM HEKOTOPBIE ITAPAIIIEIM ACHMMETPHYHOIO BUTKA U KOMIIO3HIIHH.

1. KoMIIO3UIMS €CTh MHBAPHAHTHAS MOJAENH IIIOOAIBHOIO IIPOIECcca Pa3BUTHSL.
B  muxponpouecce — TIpU BOCIHPUATHM XY/I0’KECTBEHHOTO TIPOM3BEJEHUS —
MOJISTTUPYETCST MAKPORPOHEecC — BUTOK COIMMATBHON HSBOMIONHMYA (M WHBAPHAHTHO —
BCSIKMIM  SBOMIONMOHHBIM BUTOK BOOOIIE). DTO — OYeHb B&XHOE IIONOKEHHE,
OTpaKaroIllee MHBAPUAHTHO-PUTMUYECKYIO CYTh KOMIIO3UIUH.

2. BHytpu ce0Gsl KOMIIO3HIMSI PUTMHYECKH IIOCTPOEHA AaHAIIOTHMYHO BCEH
COITMATLHOM 3BOMIONMK (OHTOTeHe3 B (uioreHese). UacTh B HEH HHEAPHAHIMHO
noemopsem uenoe (paxmanvnocms). 1lepe; HaMu, HaIpUMEpP, — 3aKOH 30JIOTOTO
CEUeHUsI, TTTABHON 0COOEHHOCTBHIO KOTOPOTO U SBISIETCS. UHEAPUAHMHOE NOEMOPEHUE
3aroHoMepHocmed uacmed u yenozo. B 1enbIX uuciax 31o — pajg GudoHauun (1, 2, 3,
5,8, 13 ).

HccnemoBanusM 30710TOM ITPOTIOPITAN TTOCBSITIEHO MHOKECTBO KHUT, BE/Th OITBIT
ee TPUMEHEHUSI B HCKYCCTBE HACUMTHIBAET HECKONBKO ThIcsaueneTnid. Celvuac
IOKa3aHO, YTO Pl IPOIIOPIMHA OJ1ar OTBOPHO BIIMAET HA IICUXHUKY, TAPMOHH3UPYS €€, a
OJIMH U3 PUTMOB HAaITleTO MO3Tra «HACTPOEH» Ha ATy MPONopIu0. CBOK THIIOTE3Y O
IPUYAHE TAPMOHU3UPYIONIUX CBOMCTB IIPOIIOPIMM MBI BBICKAXKEM 4YYTh I103KE, IIPU

oOpartieHHH K BOTIpocy O () YHKITMOHATHHON acCUMMETPHUH TIONYTIapuii Mo3ra.
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YroOpl O0HAPYXKUTHL HaIU4UE 30JI0TOIO Ppslid, MBI JODKHBI UMETh, 4mo
uzmMepsams. B IPOCTPAHCTBEHHBIX UCKYCCTBAX 3TO — nponopyuu 00heMa U OTHOITICHHE
ero K IIpocTpaHcTIByY. Bo BpeMeHHBIX — pumm BO BpEMEHU.

Hanbonee yHMBepcanbHBIM U IIPUEMIIEMBIM JUTSI BCEX MOHO- W TIOJHUHCKYCCTB
SIBIISICTCH UHOUKAMOP HARpAMCeHud, UMCIOIMNA  [ICUXOPHU3HOIOTUYCCKUI XapakTep,
U00 MBI HMMEEM JIIO ¢ HEJCIUMBIM MeHmalbHuiM XpoHomonom. EI0 MBI TOXe
HccIelyeM Jaiee BO MHOecTBe Mojmbukariif. I[IpuBejseHHBIH Ha pHCYHKE
VCIIOBHBIH I'pauK KOMIIO3MIIMM €CTh Ipa(UK B3JICTOB U IIAJACHUN HAIPSKCHUS BO
gpemeHt  Komnosuyu, TpapuK CICIUAILHO «CIIPOCKTHUPOBAHHOI0»  TBOPLOM
TIPOU3BEICHUS GOCHPUAMIUSA KOMIO3UYYHL. ITOT aKT BCEOOI: UIUTENHHOCTH OCMOTpa
CKYJIBIITYPLL WK 3JaHUS €CTh TAKOE Ke PasBepTLIBAHUE KOMIIO3UIUU BO BPEMEHH,
KaKk W B JIATEeparype (CyIIecIByer Jake HCKycCTBOBeaueckad Tema  "Hpoliiema
BPEMEHU B CKVIBIITYpe", ecTh U T10/I00HBIE €i). MakcuMyM HallpssKeHHS B HarleM
rpauke MPUXOJUTCS HA TIABHYK KYIBMUHAIIAIO, TI0 STOMY MAKCUMYMY MBI H
XapakTepuzyeM TY WM UHYI0 KOMITO3UITHIO KaK CUIbHO HANPIHCEHHYIO, 2APMOHUY-
HYI0 Uy 647VI0 U T.JI. DTO CBI3aHO ¢ HAIIIMMU MOAYCAMH, KX IBIH U3 KOTOPLIX HMeeT
HUCKIFOUUTENIFHO €My CBOWCTBEHHYIO HAIPSKEHHOCTh. B COBOKYITHOCTH BECH BEEP
MOJIYCOB, KOTOPBIE MBI CTPOMM, MOKET TPAaHC(POPMHUPOBATHCS] B CHIEKTP HAMPSAKEH-
HOCTH JUII KOMIIO3HLIHIA.

KoMmmmosmimg, TOCTpOEHHas! no 3010moMy ceuenio, SBISIETCS B HallleM
TIOCHUMaHUN MOO0e/1b10 KOHEEPZEHMHOU wdcmil HMARYIbCAd — 3TO TO, C YETO MBI
HaYMHAacM HAallld PACCYKICHUS © KOMIIO3HIIMM W PUTME. XydooicecmeenHas
KoMHnO3uyus OTpakaeT BceoOlllee, HauOollee YCTOWUYMBOE B HBOTMIOIUA.  IJTOT
TIPOIIOPITHOHATBFHO-UUCIIOBOM  M30MOP(QH3M MaTepuu IIOBTOPSETCSI HA BeeX €€
YPOBHSX, YTO IIO3BOJIET HAM I[PUATH K BLIBOJY. KOMIIO3MIUS €CTh CaMbIH 3ameya-
TEIBHBII ¥ YHUKAIBHBIA B CBOEM POJIc HHBAPHAHT PUTMHYECKOIl OpraHusanii B
HUCTOPUU UETIOBEYCCTBA.

Ho ecu El6CTpElKTHO — KCHHYCCKaA CIMpallb MOXKCT HMCTD TIO0RIe OCHOBaHUS.
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1.2.3. Ocoodbtit mun Konuueckoii CRUpa/ibHOCIU HaA 6a3e HeesK/ 00801l 2eOMEempH

Mer Oyjem roBopulh 00 3TOM THIIE ClMpaleld B cieayionei kuure. Ho
TIPUHITAITAATBHO BasKHO 0003HAYHTE UX CYITIECTBOBAHUE YKE 3JIeCh. Peub HET 0 TOM,
YTO KpPOME€ IIPUBBIYHOM HaM €BKIHJIOBOM TE€OMETPHHM VKe JIBa BEeKa W3BECTHEHI
BapUaHThl HEEBKIIUAOBLIX reoMeTpuid JIoGaueBckoro-Pumana. 11po ee ocHOBaHUS MBI

TOBOPUTE 3J¢Ch HE 6y,ueM, a CYTL ACHa U3 HJIJ]IOCTpﬂL[HfI, IIPUBOINMEIX HHAKC!

A A At Y B
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Geometry on a plane Geometry on & picudosphere Geometry on a sphere

AR

The sum of the angles of a The sum of 1he angles of a The sum of the angles of a

trimngle is 180, triangle is less than 180°. triangle is more than 180"
D 'ii! c
» B,
D = 9C* D < 90* D > 90*
Lines are infinitcly long. Lines arc infinitely long Lings are finate in kength.

Ly
e T
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124 /Tusepzermnbie it KOHBEPZEHMHBIE XAPAKMEPUCHIIKIL KOHIIMECKOIL Chilpaiiil

Besikast pacxoosujasics KOHAYECKasl CIMpallb MOJIETUPYET JUBEPrEeHTHBIA
IIPOIIECC, 3aBEPIIAIONIMICS, KaK IIPaBWIO, 3allOIHCHUEM «SIIIMKA COCTaBay.
OOpaTHBIH TIpoIfecc, Mporece Ha KOHBEPTEHTHOM CITHPAIH, — 3T0 HEKOTOPBIM CHHTES,
obosHavaronmit coGolt cxodauutica 1pouecc. LIpU >ToM yKe BOBHMKIIMI paHee
CIIEKTP COCTaBa UCIIOIBL3YETCS B HOBOM KaueCTBE.

[Tporieccrl, TPOUCXO/ISIIHE Ha KOHUYECKUX CIIHPATISIX STHX JBYX THIIOB, MOT'YT
HHTEPIPETUPOBATHCA KaK KaYeCTBEHHAS JOIIOJIHUTEIILHOCTD:

- cxoosmanca, uan K-cnupans, — cnupais ¢ ompuuamensioit obpammoi
C6A3010, T]IE KaX IBIH TIOCTIEYIONIUN BUTOK MEHBITIE TIPEBIIYITETO;

- pacxedamasaca cnupais, J[-cnupais, cnupaips ¢ noJ0NCUMETbH O
0Opamu oIl ceA3b10, T JIC KaXJIbIiA I1OCIIE VIO BUTOK OOJIBITIE IPEABLAYIIECTO.

Pazmuune MexTy HAMH HE TOIBKO B OOpaTHOM OpUEHTAIlUd OTHOCUTENBHO

BEKTOpPa BpeMeHH, HO U B O0llee CYIIECTBEHHOM — B «JIEBOM H MpaBoM» >(PdeKTax.

1.3 HMITY/IBC KAK HOBAA ITHK/IHYECKAA ITETOCTHOCTH
JIBa THIIa KOHYCHBIX CIIMpasiel B3auMOIOIOTHSIOT JPYT JIpyTa, YTO TIPUBOIUT

K HOBOM LICIIOCTHOHN ¢ JMHMIIC B OIIMCAHUH IIPOLICCCa-IIMKIIA — HMITYJ/IbCY.

B

\ U

iL\|U|»‘|.““"

a)

!‘!]H[\Iz\lmm.u_

MIMMyNEG Kak 4oT0nHKT ENEHOCTE AEYX TUNOR
KO ICOMR ¢ THRRNCH

|
JHE epreHTFam KoHBEp 2FTHaR
44 b MMNyNLCa HACThE WWMyNbECa

Puc. 73. Hmnxynoc (gepemeno), necounsie 4acel it 83aUMONPOHUKHOGCHUE KOHYCOS.
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Wnvirynbe ecth coeuHeHue (B (opMe JOIOIHUTEIBLHOCTH) JBYX B3aUMO-
0OpaTHBIX KOHHYeckuX cripaneid. [IpuieM, coelMHeHNe TOXKe UMeeT, KaK MBI BUJIUM
Ha PUCYHKE, JBa BAPHAHTA, B 3aBUCHMOCTH OT OPHEHTAIMH 110 HAIIPABJICHHUIO K
BEKTOPY BPEMEHHU: 3TO COOCTBEHHO HMITYILC («BEpPETEHO») W oOpaTHas cXema
(«tiecoUHbIE Yackl»). B3auMOIPOHUKHOBEHHE KOHYCOB MBI PACCMOTPUM HHXKE.

Hmnynvcnocms — criocod  cylecrBoBaHus JIIOOOH pa3BUBAIOIIEHCS CUCTEMBI.
Jleras W mpaBas YacTH HMITYIIbca MOTYT TpPaKTOBAaThCs KaK pPa3BepPTHIBAHUE H
cBopaunBaHue. 1 BMecTe ¢ TeM, MMIYJIbC ecTh HMKI. o Uk ocoboro popa —
IBOMHOU KOHWMYECKHH Kak oaHOo. MBI MOKEM paccMaTpuUBaTh €ro U Kak IIPOTUBOpPE-
yre ocodoro Tuma. C 3THM MBI OYJIEM UMETH JIETO B HATIIMX KHATax MHOTO pa3s.

Bee, uro ObLIO CKa3aHO BBIIE 110 IIOBOY «OTPULIAHUS OTPUIIAHUSD U CHSTHSL,
HMEET OTHOIIICHUE U K UMITYIIBCY. MIMITYIBC COJEPIKUT HE TOIBKO JOIIOIHUATEIBHOCTD,
OH COJICPXXUT B cele €eIlle U npeeMcmeeHHOcmsb. ITa MOJIENh TIO3BOISIET BBIPA3UTh
0co0oT0 pojia yerocmHocms HOPM TBHKEHUS MAaTEPUH.

ITpu BBesieHMHM TIOHATHS 00 uMnyIbce KapTHHA SBOTIOIWMA YCIOKHSETC. JIIs
TOro, 4roObl pa3BEpHYICA ITOTOK OMOBBOJIOIMH, HYXKEH ObUI IIPEIIICCTBYIOIIMA
AMITYIIbC 0Opa30BaHMs YCTOMUHMBBIX a0UOTHUECKAX CUCTEM (MHAYE KUBOMY HEOTKY/[a
Oblto OBl OpaTh Marepuall JUIS CTPOUTENbCTBA cedst). OKOHYaHHE UMITYIIbca OHO-
COLIHATIBHONU MBOMIOIMU €CTh IIEPEXOJ B HOBOE KAYECTBO BCEX IIPEIIIECTBYIOMIMX
CHCTEM, UTO OTPakeHO Kak B Hoocgeproii Teopun B. M. BepHajckoro, Tak U B Ujesix
HUCTOPHUUECKU onmumucmuunol GUnoco U pycckoro KOCMH3MA.

B Hamem KOHTEKCTE OYEHb BaXKHO, YTO MCTOPHUS YEIOBEUECTBA B BTOM DAY
TIPOTIECCYANTbHBIX MOJIETIE eCTh CXOJIAIascsd KOHWYecKas chupaib. KoHudeckas
MOJIeTh UCTOPHUU 3CXaTOJIOTHYHA: OHa Iojpa3zyMeBaeT «puHam» wcropud. Ho ot
CXOJIIIETOCS KOHYca CTUXWUHHOU HCTOPHH YEIIOBEUECTBO IIEPEHAET K PacxodIe-
Mycsl KOHYCY HCTOpHM YelnoBeuecTBa, YIPABISIEMOM pa3yMoOM, — BOT OCHOBa
HCTOPUYECKOT O OIITHMU3MAa B HAIIIEH €CTECTBEHHO-ITUKIIMYECKONA TPAKTOBKE.

He YIUBUTCIILHO, UTO K TaKOU MOJIEIH MHOTHE IIPUXOIAT HHTYUTUBHO CaMH.
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1.3. 1. lHorazamenu cropocmu medeHiisn npoueccos ¢ KOHUHeCKIX UHRTAX

Hcronp3oBaHre MOJIENH IIpOIlecca Ha KOHMUYECKUX TTUKIAX ITO3BOMSIET BBECTH
TaKOM MHAUKATOP, KaK «TeMID» pa3BUTHL. « eMIl» U «TeMIIOpalbHOCTE» OUYEBHHBIM
o0pa3oM CBS3aHBL J[BHKEHHE TI0 KOHYCY — DTO JIBUKEHHUE  HepaeHOMepHOe,
CKOPOCTB IIPOIIECCOB Pa3Hasl B HAYAIE U B KOHIIEC KOHUYECKONH cIUpald. Bot mmouemy
IIOHSITHE TEMIIA CBA3BIBACTCS ¢ aCUMMETPHUEN BPEMEHH, a TAKIKE C HAIIPABJIEHHOCTHIO
U HeOOPaTUMOCTEHIO.

DBOIIOIMS BUJIOB JKHBOTHOI'O U PACTUTEIBHOIO MUPOB IIPEJCTACT KaK €UHbINA
IMBEPrEHTHBINA IIPOLIECC, Pa3BEPTHIBAIONIUICS U3 TOUKHA. A B Pa3BUTHU MaTepuu oda
BUJa CIUpaleil BMecTe oO0pa3yioT TIENOCTHBIM ummise Ouocoyuossomoyuu. Y
CXOJMIIEHCS  ClMpald  (HAl[pUMEP, COLMOPBOJIOIIMM) CKOPOCTH HApacTaer ¢
YMEHBIIICHUEM BEJIMYUHBI BUTKA, & TEMII YBEITUUMBACTCH. Y PACXOIAIICHACS CIIUPAIN
(HarpuMep, OHOBBOIIOIMH ), HAIIPOTHUR, TEMII I1a/[aeT 10 MUHAMYMa. JKOIOTHUECKUI
roMeocTaz — YCTOWYHUBOCTH BHJIOB JKABOI'O Ha 3eMIle — BBIPAKAETCS B 3aAMed/1eHUN
nporiecca OMOSBONIOIMH K MOMEHTY Hauana WUCTOpPHH 4dernoBedecTBa. [lomoCHBIE
SIBIICHUSL CBS3aHBL. JOCTUTHYTask YCTOWYMBOCTH BHJIOB CBS3aHA C HCYEPIIAHHEM
BO3MOKHOCTEH MOP(OTOrUM KUBOr0 B JIAHHBIX YCIOBUAX 3eMIH. JTO — (peHOMEH
TOCTHKEHUS HOAHO20 MAKCOHOMUYECKO20 HADOpa, BRIPAKAIONIETO CBOEH ITOIMHOTOM
oroHuaHue yuria OUOBBONIOIUY (KCTATH, €IIE HE J0 KOHIIA 3aBEPIICHHOTO).

Burok xoHMYeckol crmpamy acuMMeTpudeH. HadvanpHas ero ¢aza JyIMHHEE
3aBepIIaNied — Il KOHBEPreHTHOH cIUpald, U HaoOOpOT: HavallbHasl €ro ¢asza
KOpOY€E 3aBEpIIAONIC — IS MBEPreHTHON crimpany. OTciola — pasHble CKOPOCTH B
Havalle U B KOHIIE IpoIlecca Pa3BUTHS. UTO 3T0 JaeT?

B wcTopuu ecTh 3Talbl «YCKOPEHUSD U «3IIOXH 3acTOS», TO €CTh B «oOIec-
TBEHHOM CO3HAHMHY» CYIIECTBYIOT CIIOCO0 OTOOpayKEHUS TEMIIA U €CTh Mepa IS €ro
buxcarmu. Cocamue ¢paz x  KOHYYy KoHugepeewmHo# cnupaiy MW TIOCTOSHHOE
HapacTaHWE TeMIId CHYXKal MHIAKATOPOM OKOHYAHMS MMIIYIbCA OIIPE/ICICHHOr O

THITa. DTO €Ba JIM He BaXKHEHNIMI U3 unduxkamopos B Halllel TeMe ITUKIMYHOCTH.
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[IpuueM, 4TO OYCHBb Ba)KHO, OH IIPOSBIISICTCS M BHYTPHU OTICIBHBIX (a3 pa3BUTHS
oOmmecTBa. MBI onMcanu 310 B «DopMylle UCTOPHU» U JPYTUX ONMYOJIMKOBaHHBIX
paborax. ACUMMETPHS LIUKIIA — BTO OT/ACIBHAS TEMA.

ook ok

3/1eCh IPUHIMITUAIILHO PA3IIUYUMEL J[BA S3bIKA KHHETHUKH.

OBOIIOIMS  MEHTAJILHOIO  XPOHOTOIA, €CIH TOBOPHTH O  MEPHOCTIX
NIPOCTPAHCTBA, HJET OT OJHOMEPHOCTH K HeThIpeXMepHocTH. B palore
«DK3UCTCHIIMAIBHAS CHUCTEMOIECHETUKA» MBI OIHCAIM 3TO UL IIPOCTPAaHCTBaA, a B
IJAHHOM CIIy4ac TOBOPUM €llle U O BPEMEHHBIX MojelsX. Ha xoHndeckux u Goiee
CIIOKHBIX CITUPATBHBIX MOJIETSIX BOCIIPHUATHE TIEPEMENICHUS] TOUKH CTAHOBUTCS
«UETBIPEXMEPHBIM» — OTCIOJIa BO3ZHUKACT meMi, VCKOpeHue, uUsMeHeHue CKOpocmiu
lICpEMEIICHUS (Veenuuenue win vmenoutenue). Honamue memna BHOCUT BIIEMEHT
peNsSITUBA3Ma (M3MEHUYHUBOCTE) B IIPEJICTABIEHUE O TIpolleccax M WX PaBHOMEPHOM
«HAJICATBHOM» BHJIE. JTO O3HA4YaeT, 4YTo W OTOOpakeHWe BPEeMEHH CTaHOBHUTCS
«UeTBIpEXMEPHBIM». Ho Kak 3To 0ToOpa3uTh Ha IITOCKOCTH?

K. Manesu4d u B. KaHIUHCKUA 11OIBITAIMCh HAUTH 3pUMbBIA DKBUBAIEHT VIS
TIOHSITHST «TEMIT» (3aKOHOMEpPHOE M3MEHEHHUe, pa3BuTHe). OTMETHM, UTO pacTsiKKa y
Manepuua — 310 KBajpaT (IIPIMOYTOIBHUK) B TIEPCIIEKTHRE, a ¥ KaHJAUHCKOrO 3TO
kpyr. llo noruke »ro 3amag u Bocrok. Ho Tenepps 31U ABa THUIIA cTalld MEXKyHa-
POJHBIM BHU3YAJIBHBIM CTaHJAPTOM, IIOSTOMY MHPOBOM SKOHOMHYECKHIT (opyM

BIIOJIHEC MOMKCT HCIIO/IBE30BATE BapHadT 3HaKa KaHI[I/IHCKOFO KaK CBOIO 3M6H€My.

\\“‘

WO 'RLD \“’

EC NOMIC
RUM

Puc. 74. lpeocmasnenue pazeepmuisanus 1 memna y Manesuua u Kanounckozo.
Cospemennwiii niacam WEF. Tosapubtii 3Hax.
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Puc. 75. Oépasnoe pazsepmuisaniie 8 hymypuzme.
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2. ATOT'OBOE NPEJCTABJIEHUE OCHOBHbIX MOJEJIEH

2.1. THIIBI ITHK/TOB

[Tockonpky MBI HcclieyeM B paloTe elle M YPOBHEBBIE B3aMMOOTHOIICHUS
THITOB TTUKJIOB, B 0OCYK/JaeMOi TeMe Ha/lIo OTMETUTD PSIJT HOBBIX MOMEHTOR.

[yms puteckas crmpaib U OKPYKHOCTh (Kak BBEIPOXKICHHAS IUI0cKast (hopMa
ATOH CIMpaH) COCYITIECTBYIOT KaK THIIHI TIPe/ICTaRIEHHS ITUKITOB B MIPOCTPaHCTREH-
HBIX MOJIETISIX — TITOCKast U 00heMHasl. XOTSI 5TO OJIHA U Ta K€ MO,IeNb.

B KOHYCHOH MOJEIM CHHPAIBHOCTH (QUIYPHUPYIOT JBa 3HAKOMBIX HaMm
O0OBEMHBIX U JIBA IIPOU3BOJHBIX OT HUX IUIOCKUX THIIA: 3T0 — HHBOIOIMOHHBIIA KOHYC
M DBOJIOIMOHHBIN KOHYC, INIOCKAs CIHUpalb U obpamuas €i 1UlocKas climpalb. (B
oOIMEM-TO U TIO TIOBOJY ITMIIMHJPHUECKON CIMpaTd 3TY JIONOTHUTETBHOCTh TOKE
MOYKHO IIPE/IIONOKUTh, HO MBI II0Ka He OyeM, 3T0 yke ocHoBaHud Mojermd JIHK —
OTJCIIbHAS TeMa).

I[aHHbIG THIIEL — REpeiHble INUNLL CRUDA/TBHOCHIIL.

Puc. 76. Tunet nrockux 1 06vbeMHbLx YUKIUYECKUX MOOeRei.
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2.1 1. Beedenue cmpeivt gpemMenil, OpUeHmM A HanpagicHHOCHIb npoyecca

DTA TPOCTHIE IUKIMYECKHE MOJIENN IIPOIECCOB JOMKHBI OBITH COPHEHTH-
pOBaHBI OTHOCUTEILHO HEKOH BHEIIHEH HAJCHCTEMHOM «CTPEIbl BPEMEHUY,
KOH(HUryparysi KOTOPOH Ha 53TOM 5JTalle pa3roBopa YCIOBHO TIpsMast. 37ech
LWIHHpHIECKas CIMpallb TOXKE II0IYYaeT BO3MOXKHOCTD JIBYX OPUCHTALMA («#0» U
«npomue ») OTHOCUTEIBHO «CTPEIbl BpeMeHn». [ IIOCKUX ee IIpOeKIMi Teleps TOXKE
7IBE, U TIOTOMY HallpaBJIE€HHUE MpoIlecca MPUXOTUTCS 0003HAYATE CITETAATHHO.

B xoHycHOH MOJENHM CHHUPAIBHOCTH B STOM CIy4ae BO3MOXKHBI YETBIPE

0OBEMHBIX U CTOIIBKO ke IIPOU3BOIHBIX IIITOCKHX THUIIOB CIIMPAJIbHOCTH.

Puc. 77. Honuwtii pao napuvix mooenei.

ITeprast mapa (MHBOIOTIMOHHBEIM KOHYC M 3SBOIIOIUOHHBIN KOHYCHI) JIOTIOTH SISI-

ercs, BTOpad lapa BO3HUKACT IIPH OpPHUEHTAIMM (0T Havala K KOHILY) KOHYCOB
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OTHOCUTEIILHO BHEIIHEH «CTpeIbl BpEMEHW». DBapuaHTOB CHOBa [Ba — «IIO»
HAITPaBIIEHUIO U «IIPOTHB» CTPEIbl BPeMEHHU. B WTOre BO3HHUKAIOT THUITONOTHYECKAs
Yemeepra KOHUYEeCKUX MoO0eieit U YeThIpe IUIOCKHUE TPOCKIUU, TOKE ¢ BEKTOPAMHU
HAITPaBIIEHHOCTH TIpollecca Ha HUX. JTH YeThIpe KOHyca — WHBAPHAHT «HUeTBEPKH
TUIIOB» C YHUBEPCAJIBHBIMH CBOMCcTBaMH. CBOHCTBA XPOHOTOIA JUISL HTHX KOHYCOB
JTOJKHBL Pa3iMyYaThCs, YTO IPUBOJUT K UHTEPECHOMY BBIBOJY KaK B (PH3MUYCCKOM
MHUpe, TaKk U B MEHTAIBHOM XPOHOTOIle. Hampumep, Ha 4YeThIpe CeKTopa JeTUTCS
MArHUTHOE I10J1€ IIPH BPAIlEHHHA METALIMYECKOTO 111apa U T.IL.

Hroro 1mpu opHEHTAIMH OTHOCHUTEIBHO HEHTPAIBbHOH M BHEIIHEH «CTPEIIbI
BPEMEHU» MBI UMeeM MeCTh 00beMHBIX Mo/Iesleil 1 UX TUIOCKUAE BapHUaHTHL.

Hekoropoe nepBoHAUallbHOE KaudecTBO, OBIBIEE YV IMIMHJPUYECKOI'O BHTKA
CIIUpaNM, BO3POJUTCA, €CIIM MBI COCJMHUM [Ba JOIIOIHUTEIBHBIX KoHyca. [lapa
TOTIOITHUTENBHBIX KOHYCOB KaK HOB0€ yenoe TAeT JIBE (POPMEL.

1. «MIIynIbe» — M €ro eUHas TUTOCKast TIPOEKIHsI (IyTUIeKc-cpepa B BBIPOK-
JIEHHOM TUIOCKOM COCTOSIHUH, TIOX0KAasl Ha KapHOU/TY ).

2. OOparHbli THUII COCJMHEHUS KOHYCOB — <«II€COYHBbIC 4Yackl». lliockad

HpoeKLMs OyIeT Ta kKe.

fmnekcchepa

Mwmnynec  Mecoyree yack

Puc. 78. Kombunamopnwsie 00pazosanis it eOUHCMBEO UX WIOCKON NPOeKyu.
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31ech MOXKHO cjelarh PAJl MHTEPECHBbIX BBIBOJAOB o0miero xapakrepa. Bo-
TIEPBBIX, OUEHBb CYITIECTBEHHBIMHM CTAHOBSTCS «HAualloy W «KOHEI), KOTOPhIE MBI
0003HaYaeM, COOTBETCTBCHHO, KPYKKOM M KPECTUKOM (HAIIPABICHUE GHYHIPEHHE20
epemeny cUcTeMBI). [Ipu Tiepexojie OT CIHUPATLHO-TIWIHHAPUIECKOM MOJETH K
KOHYCHOHU IIPOMCXOJUT VIBOCHUE: BO3HUKAIOT JMBEPICHTHAS W KOHBEPICHTHAS
CIIMPAIIM, 3¢PKAIbHO CHMMeETpUUHbIEC. MIX T10sBIeHHE 00YCIIOBIICHO YCIIOBUEM: HAYATO
wi xoney TIUKIA MBI «IIPUpPaBHUBaeM HyTMIO». OJHAKO W3 3TOr0 HeOOIBIIOTO
pasMyms UCXOAMIT «IIpaBoe» H «IeBoer. Korga Mbl coeJIMHIEM KOHYChI, CTAHOBSITCS
BO3MOKHBIMM [[Ba BApHAHTA: COCIUHCHUEC B «UMIIYJIbC» U COCHMHCHUE 110 TOUKE —
MOJIEND «TI€COMHBIE UachDy.

Kcratd, MMEHHO «IICCOUYHBIC Yachly — HauOolee BbIpa3UTEIbHAS MOJECIb
meyenud BpEMCHH: CKBO3b €IMHCTBCHHYIO TOUKY IIPOHUKAIOT BCE IICCUUHKH, OHH 7K€
«BpeMeHHBIE KBaHTH». B TIocIeoBaTeNbHON «IIeM  UMITYIBCOB»  pa3IUYHe

{HUMITYIIBCa» U «(IICCOUHBIX YaCOB» YAKC HC HMCCT 3HAYUCHHM A, TOIIBKO Ha Kpasidx.

2.1.2. Ceepmra nyuriueckux mooeneil

PaccMoTpuM /IBe TIpesiebHBIE TONOIOTHYECKHE orepalud. CBOpaunBast
TNIWIAHJP B KOJBI[O, MBI TIONYYUM chupails Ha mope. OHa oOnajaeT Macco
HHTEPECHBIX CBONMCTB, ITOCKOJIBKY «OECKOHEUHA» W CaMO3aMKHYTa, IIPUBOIUT K
MéOHUycaM. Y Hee SBHO €CTh IOTEHIMaT B TEeXHUKE OYIVINEro U ceduac od 3ToM
TIHAIITYT, XOTS U OCTOPOKHO.

MoHO TaKke CBEPHYTH «HMIIYJIbCY HIIH «IIECOYHBIE YAChl» 110 OCH-KOIBILY
(KCTaTH, KOTJla Mbl COEJMHSAEM «HMMITYJILCY» WM «4achl» B 3TO TIOCIETHEE «KOIbUHO
HMRYIbCA», TO UX PA3AYUSI TOKE TEpsSIOT CBOE 3HAUYEHWE, MMOTOMY 4YTO W TYT
HOSBISIETCH  «OeCKOHEUHAas» 3aKOJILIIOBAHHOCTh). Ha IDIOCKOH IIpOEKIMH MBI
TIOIIYYMM CHOBA-TaKW HEKYIO YACTHUYHYIO TIPOEKIHIO JYIUIEKC-C(ephl (TOHAIBHO, KakK

SHaKH, OHH OUCHDb HOXO}KI/I).
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Creiyer cka3arh, 4YTO MOJEID «KOJIbIA HMITYJIbCa» (M B KAKOH-TO MEpe MOJIEIb
TOpa KaK CBEPTKU IIWIHHApA) YCIOBHO CHUMBOIHM3UPYET coOOi THINL IpeienhHBIH
KOCMMYCCKUHA HMIIVIBC (CO CTaJUIMH «BEIMKOIO B3pbIBa», PACIIUPCHUS, PABHO-
BECHSI, CKaTHs U KOJUIalica — B HY/B), TIPUYeM CHMBOIM3UPYET Kak Obl «HU3HYTPHY,
U0O0 IPUHIUIMAILHO «OTPUIIACTY» Pa30pBAHHOCTL 3TOrO KOJIBIA, CMEPTh HallleH
BeeneHHoit ¢ mepexojoM Kyaa-To 3a ee¢ Ipeaeinbl (Kak OyjATo BO3BpalicHHE W3
KoJIarca B TO e caMoe COCTOSHHE YeM-TO JIYHITIEe Tepexo/ia B MHOE COCTOSHUE).
[Touemy xe sra Mojeinb KoHeunas? IlouemMy €0 Mbl 3aKphIBacM  STOT P
MOJU(pUKAIMIT BpeMEHHBIX MoJenei? [loToMy 4To HaM HEW3BECTHO, YTO HAXOJUTCH
3a TipesiertaMu Beenennoi. [Ipeamonararh, He UMsI OCHOBaHUM — 3TO He Oolee ueM

urpa YMEL_HO BOT UTO BaKHO: T'IC-TO 3JCCHh U JICKHT 3araxa CMeer

cnpanke Ha Tope

CHOpaYnBaHre NMHERHOW acu T

"B KONBULO W COSOMHEHWE B OOHD
OBYX NPOTWEONON OxHEIX CedaH i
WHNWHOpa. 3amblkanie cnvpana.

Mmneeccdepa

Top Kak CEEpTKA
UANKMHAP S B KONBLO

T R
MMMy NECA B KONbLLD

Puc. 79. Ceepmra yununopa u umnynecd.
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2.2. THITBI MOJJEJEH H BAOKEHHBIE MACIHITABBI

CBspKEM TIONYUEHHYIO ITOCIEIOBATEIFHOCTh MOJeNel ¢ TOIMMYECKMMH Maclll-
Tabamu. K »TOMY BBIBOJY HAC BEJET, HAIPUMEpP, MOJEIbL BpeMEH B OOIIECTBE:
PaBHOMEPHBIE yurtuHopuiecKue yuxisl «eCTECTBEHHOIO MHpay Ha HUKHUX YPOBHSIX
(KCTaTh, 5TO IHAKIBL IPOIIEIIUX 3TallOB KOHAYECKOU 3BOIIOIUU — a0HOTHYECKOI 0 U
OMOTHUYECKOI0), «KOHYC» COLMODBOIMIOLIMHA BIIMCAH B  HEIPEPBIBHYIO  «lenb
UMHVIbCO6» DOIBITION SBOMIOIMHU (MBI paccMOTpelTHd 3TO B KHUTax «Dopmyna
ucropun» U «MeTo[0IIOTUS CHCTEMHOIO HCCIECJOBAaHUS TI'eHesuca oOIMIecTBay,
olyOIMMKOBaHHBIX Ha A'T).

Kax celfuyac BBISICHHIIOCH, W JJIs (PU3UUECKUX TIPOIIECCOB, IPOTEKAIONNX Ha
pasMUHbIX YPOBHSX OpPraHH3alldd MAaTCpPUM, XapaKTCepPHbI pa3MuYHbIC MACHimaidvl
gpemenu. Y DCeEICHHOH B IEIOM HAIMYECTBYET BCEOOIIMNA TEMIIOPaIbHBIA PHUTM
(«tiynbe BeenenHol» ). B mipoltecce pa3BUTHS MaTEpUH (BKITIOYAIOIIEM 3BOIIOIHOH-
HBIE ITPOTIECChl KaK YacTHBIM BH/T), IO MEPe U3MEHEHUS €€ (pOopM, 3TOT PUTM JIOIKEH
OBUI TIpeTepIieBaTh BHOM3MEHEHUSI, BEPOSITHO, ITOJUMHSIONTUECS HEKOEMY BCEOO-
meMy 3aKoHy. Ecnu ciaeoBath 3Toi runorese, uayilei emé or Kanra u I'epaepa, To

MOXHO CTaBHUTH BOIIPOC O € TUH O TCOPHH BPCMCHH.

2.2. 1. Kombunamopura miunog

KoMmGuHaTOpHKa STHX TIPOCTHIX THUIIOB TOKE JIOBOJIBHO IMPOCTA: DTO MAaTPUUHbBIE
JBOMHEBIE COUETaHWsI BBIJICIEHHBIX THUIIOB W TIOCTEAYIONME TPOHHEIE U Oolee
ClIo’)kHble KoMOMHaruy. Eomu Mbl OygeM  1ociejoBaTelbHBL B - IIPUMCHCHUH
HepapxXuyeckoi BIOKEHHOCTH, TO B aOCTPAKTHOM BH/JIE 3TH THIIBI BBICTYILIT B JIBYX
UITOCTACSIX: OHH CMOTYT CHCTEMHO «HABUBAThCSI Ha OChY» CBOUM XapaKTepPHBIM
o0pa3oM M CIYKHUTh HAJCHCTCMHON «OCBIO» I Apyrux TUIOB. KoMmOHHATOPHBIC
BapUAaHThI, BOHUKAIOITHE 3/1eCh, CAMOOYUESBH JTHHI.

CTouT CIElUaIbHO PACCMOTPETh MOJCIBHOE IIPEACTAaBICHUE YPOBHEBBIX

CHPIpEiJICfI B JIBVX BapHaHTaX: HATONCEHHOCH H 6/TOHCEHHOCHLb. MEI TOCBATHM STOMY
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CIICHMANBHBIA  pa3jicl B CIHCAVIOIMUX IMaBax. JTO OYCHb BaXKHO, IIOCKOIBKY
«BIOKEHHOCTEY YPOBHEH U ITUKIIOB €CTh CIIEIMATBHOE TTIOHITHE CHCTEMOKHHETHKH.
CyIepIIo3HITHOHUPOBaHUE (HAIOKECHUE) JIaeT BO3MOKHOCTD IIEPEHTH Jlake Ha
0OBEMHBIX MOJIETISIX K JIBYM U TPEM BPEMEHHBIM YPOBHSIM.
Bort xak, Haripumep, OyeT BBIITISICTh IIPOCTEeHIas JBYXYPOBHEBAs MOJICIb Ha

OCHOBC L[I/IHHHILPI/I‘IGCKOIZ CIMpalld, MbI IIPUBOJIMIIN CC B HepBOfI KHHIC.

gcTHoro Cronsesnn Inesn \\“

Uentp
/ Mecwnol Tpynnu Jsesn

Puc. 80. Tpu spemennuie ocu it 06a C8A3ANHBLY YUKIUUECKUX HOMMOKA

Hecxonvko GPeMEHHBIX ocell i CBA3AHHBIX HUKNUYEeCKUX NOMOKOE.
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2.2.2. Moodeaun npouecca muna «pakosuna»

Janee Bo3HUKaeT MUP Modeneli-parkosun. BoT, HallpuMmep, pesyibrar «Opako-

COYETAHUS» JIBYX IUIOCKUX IIPOCKIHI: kpye + chupans (JIorapuMUUEcKas och).

Puc. 81. Crumox paxosurst.
®opMooOpazoBaHHE PaKOBHH, KCTaTH, XOPOIIO H3YUYEHHOE B Hayke U
MaTeMaTHYeCKH OIMMCaHHOE, — OTIMYHOE TI0JIe I pasroBopa O MPOCTPAaHCTBEHHBIX
MOJeIIIX BpeMeHU. MoxHO OblIo Obl HAllMCAaTh KHUT'Y TOJIBLKO 00 OJHOM 3TOM. 3a

1IOIOOHBIMU «OPraHUUICCKUMU MOICIISMI» OYVIlee BCeil Halllel KyJIBTYPhI.
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TABJIHIIBI 11O TEME
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Argonauts argo

Arponauta nodosa

Argonauts boitger

Argonauta Nans

Arganauta rauryi
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2.2.3. Moodeau npouecca muna «pozy

[TuTHIpUYEeCcKYIO  CITHpalh MBI MOKEM «CBEPHYTH B KONBI[O» (ITIPEBPATHR

HWIMHJP B TOP), HABUTh HA IWIMHJIPHYCCKYIO OChb (LIEpeijil K JBYXYPOBHCBOMH

TWIMHIPUIECKOH MOJIeTM) WIM HaBUTH HAIll

«CTIHUPATHEHBIM  TIMIIMH/IPY

Ha

KOHHYCCKYIO OCh BPCMCHH. Yike TPH Pa3sHbIX MOJACIIH, a BCCI'O HMX — «JOCTATOHHOC

KOIIMYUCCTBO», KaK I'OBAPHUBAIL I'OI'OJIEBCKHI IICPCOHAM.

KOHI/IT{CCKYIO CIIMpallb MBI TOXREC MOXRCM CBCPHYTH B KOJILBI[O, HABHTH BOKPYT

LIAIHHJIPA (110 [WIUHAPHICCKON OCH ) MM HABUTD 110 KOHUYECKOM JKe OCH:

((BEpTHA KOHHYSCKORA
CNHPpanK & KonbU

CBEpTKA KOHAYSCK OR
CNMPANH BOKPYT UMNHHARA

wpryp EEPTHA KOHMYE CHOR
CMHQANK BOH YT KOHYCA

Puc. 82. Ilpocmuie sapuanmut c6epmox KOHUYECKOU CHUPATH.
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Bcee 5T Moj1eM SBHO BBICTPAUBAIOTCS B OIIPECIICHHBIN PsJl, K coUeTaTeIILHbIC
oTepaliii ¢ HUMH ecTh He UTO MHOE, KaKk MaTPUIHOE YCIOKHEHHE OJTHOTO U TOTO Ke
BHJ@ CIIUPAIbLHO-KOHYCHBIX MOJENEH U ITO3TAIHOr0 KOMOHMHUPOBAHUS CBOMCTB YTHX
Mojieneit. Peun uieT B KOHEUHOM UTOTE O 2e0MemPUUEECKOM me3aypyce npedcmasie-
HUA @peMeHi, B KOTOPOM €CTh BJIEMEHTBHl KOHCTPYKTOpa (TOYKa, JHHUS, KOJBIIO,
LAIUHJIPUYCCKAI BUTOK — «BUHTY, JIOrapU(pMUUECKas CIIMPalIb JBYX TUIIOB, KOHYCHI
JBYX THIIOB) a Takke TIpaBWIa WX COEJUHEHHUS, COUeTaHWs, KOMOUHHUPOBaHUS.
Matpuiibl coueTaHui MOrYT ObITh JABOHHBIMH, TPOHHBIMU U Tak Jaliee — N-MEpHBIMH.

HauGoiee cinoxHasg B pacCMOTPEHHOM Psjly MOJCIL BPEMEHU — KOHUYECKUTl
poz, ceepuymulil 8 kKoHuueckuil poe. B TPeXypoBHEBOM BHJIE Takas MOJETh MOXKET
BBICTYIIATh «O00JIOUYKONH», BHYTPb KOTOPOH 610%cen psji NOTIOIIHUTEIBHBIX ClIIMpaICH
U3 B3aUMO/IOIIONHUTEIBLHBIX KOHYCOB. DTH «OYChl M3 YMECHBIIAIOIIUXCS BEPETEH»
€CTh HeKas Mpe/IeNbHOCTh, KOTOPYIO MBI ellle MOKeM 3JIech MPUBOUTL KaK 3pHUMYIO
MOJIenh BpeMeHH. KcTaTH, TpaeKTOPUHM HEKOTOPHIX OUEHL CIOKHBIX TPOCTpaH-
CTBEHHBIX CHCTEM OUeHh IOXOKH Ha 3Ty M TOA0OHBIE MOJIETH, HO 3TO OCOOBIM
pasroBop. B KOHIIe KOHIIOB YTO €CTh IIPOCTPAHCTBEHHBIC aHAIOIMH IIPOIECCYAIbHBIX
Tpacc? JoCTYIHBIN ISl HAC MU MBICTUTENBHOTO KOHCTPYUPOBAHUSI TIPOTIECCOB KaK

aAJIl'OPUTMOB — BOT TOJILKO yero? Bo3MoKHo BCCT'O, UTO MBI BHAMM.

Och, BOKPYr KOTOROR
HaBWBAETCA par

CrecTema
BNOMEHHBIX %
OOMNOAHWTENEHBIX
KOHYCOR

Puc. 83. Beedenue npunyuna 10xceHHOCHI.
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MOJEJIH MHOI'OMEPHBIX BJAOXKEHHBIX ITHK/IOB Y KOHTAKTEPOB
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2.3. VPOBHEBAA JJHCKPETHOCTh H PASHOHAHPABJIEHHOCTH
HPOIECCOB

O cUCTeMHBIX BpeMEHaxX Mbl Kak-TO IMcaid. |loHMMaHHe TUIIOB U UEpapXuu
«CHUCTEMHBIX BpeMeH» IPUBENO Hac K CIeAYIONel TUIoTese: HEXHBOE, KUBOE U
COL[HAIILHOE HE TOJIBKO «IIOCTAaBICHBI» JPYL Ha JPYra, B SBOIIOLMU U B KU3HH, HO
HUMEIOT pA3HOHANPABAEHHOCHb HPOYecco8 OTHOCUTEIILHO BPEMEHHU.

B caMoM mpocToM TUHEHHOM BapUaHTe CHCTEMHBIE BpeMeHa MPOTHUBOIOIOKHO
HalIPaBJICHbBL, & TOUHEE — pasHoHanpasieHvl (€CIIM TOBOPUTEL O O0JIee CIIOKHBIX, YeM
ILIOCKOE, IIpe/cTaBleHrsX ). Ha TUIoCKOCTH Hallla THIIoTe3a MOXET ObITh H300pakeHa
TIPU TIOMOITTH MOJIENTN THUTIOB MaTEPUATHHBIX CUCTEM (UM GOpM JBUKEHUS MaTePHH ).
DTH CUCTEMBI €CTh CTYIICHU Kauecmsed, W IIPH HTOM OHHU SBISMIOTCH COBOKYITHOCTBIO

{BIIOKCHHBIX> CHCTCM.

FESHSH&'HP&'M SRRO0TH BRVTOSARARENO BOSAERE

HFafnaAFeRags
BOENEHE
FOHCLTIOL T

| TAHRBE

_ (EET XuMudeckan |Buonorudeckan [CoymansHan RSO TR
MEXAHMYECKAA

.................................................................................................................................................................................... Y
CPGPMM SPEEINCERER MR FSNT BENERS

Puc. §4. (_DOprl OBUINCCHUA Mamepuu U RPeeMCINBEeHHbIe UMITYITbCLI Me2a260/ 110 YU,
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Kax npaBuino, Mbl ©MeEeM JAEN0 € IapaMH 3THUX CUCTEM H, COOTBETCTBEHHO, UX
CHUCTEMHBIX BPEMEH, T/Ie pa3HOHAIIPaBJIEHHOCTh IPOIECCOB IIPOCTO OUYEBHUHA. |ak,
OHOJIOIMYECKOE BpeMS JKA3HU YEIIOBEKA TEYET B CTOPOHY €0 CMEPTH, 4 COLMAILHOE
BpEMsI, HAIIPOTHB, — B CTOPOHY POKJEHUS IOTHOIIeHHOro YemopeuectBa. M ecTh
XOpOIIO YJIOBUMBIE IIPU3HAKKA (MHAUKATOPEL U MApPKEPHI), 110 KOTOPBIM 3TO MOXKHO
Hal/r01aTh Ha BCEM IIPOTSIKEHUH UCTOPHU.

OOpaTuMcs 3a IPUMEPOM K 3CTeTUUECKOH cdepe.

[ToaThl OTIIMYAIOTCS OT BCEX «IIPOCTO KUBVIIHX» TIOJCH CBOCH IIOAKIIO-
YEHHOCTBIO K OOMIECTBY (MEHTAIMTETY, 3IPeropy). 1 BO3MOXKHO, OHM CTaHOBSTCSH
B&KHOM 4YacThIO CHCTeMBbl OOIlecTBa H3-3a  CIICU(PUUECKON  MEHTaThbHOH
«HACTPOHKM» WX IICMXWKH Ha *U3Hb oOmectBa. Hanpumep, brok ciubiman «My3pIKy
BpeMeHW». Hepeako MOXKHO BCTpeTHUTh HAOMIOJCHUS COBPEMEHHUKOB, YTO IIO3THI
Hcueym Kax Ovl 6 obpamHoMm epemenu, CTAHOBICH MYJIPHIMH B PaHHEH FOHOCTH H
JIBUTAsICh «B poxkJeHue» (11o3T B. I[pIOMH) 110 Mepe IpoTeKaHWs WX, KaK IPaBUIIO,
HENONTOH 3eMHOM »ku3HHM (I [yinkuH, JIepMoHTOB, MasikoBckuit, Bricorikuii, JIeHHOH).

Ho »T10 — 1OBa BIOKEHHBIX YPOBHS CHUCTEM, 4 €CIIM HX — TPH, TO MOKHO
OOHapyXUTh TIAPaJIOKC OQOHOHANPAGAeHHOCMY WM, CKOPEe, HApailelbHOCH
BpPEMEHU B HEKMBOM MHpPE M B cOllMyMe. Bce MaTepHallbHblE HOCHTENN KYIBTYPhI
€CTh HE YTO HHOE, KaK HEKUBBIE 00BEKTHI, a OOIIECTBO — €IMHCTBO MaTepUalbHOIO U
TYXOBHOTO Haval B KyInbType. JIIOJM MPUXOAIT U YXOJSIT, a MPOAYKTH KYIBTYPHI
HaKalIMBarOTCs, 00pa3ysl ero IOTEHITHANL. 3JIeCh €CTh U COOTHOIIEHUE OUCKpeni-
Hocmu (POXKIACHUE W CMEPTh JIOJCH, ITOKOJIEeHUM, OOITHOCTEH) U HenpepblgHOCmU
(TIporiecc HAKOIUIEHWSI TOTEHIMalla KYILTYpPhl OOIIECTBA), CBOMCTBEHHOE PSTIOM
JEXKalUM YPOBHSIM, BIOKEHHBIM CHCTEMAM.

Kcratn, ecimn olmiecrBo cedyac ectb cCMMOMO3 a0MOTHYECKOIO (TEXHHUKA) U
KUBOT'O (UEIIOBEK), TO B OCHOBAaHMH JEATEILHOCTH Y Hac JISKHUT Takas Ke pazHo-
HallpaBIICHHAs Iapa IporeccoB. M Torjga MOKHO IIOpo0oBaTh cjelarh IIPOTHO3

YCTPOHCTBA MUpa «IIOCTIE HACY.
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Eci ciepoBarh 110 IIyTH HAIlE THUIIOTE3BI, TO MOXKHO IIOPACCYXIaTb U O
OyAyIel cucTeMe MHOXKECTBA OOIECTB, O MapajoKcaTbHOM OOpaTHOM BPEMEHH
«HagolmecTBay («Bemkoro Konblay) KocMoca, COOTBETCTBYIOLIETO 110 HallpaBIIeH-
HOCTH OHOIIOTHYECKOMY BpPEMEHH ueloBeka. He oTcro/la T UCXOJUT U CTOIb JOITO
*uUBeT Hjesd KapMbl M MHBIX BHJIOB PEHHKAPHAIIMM — IMHKIMYECKOrO OecCMEpTHS
Jymm? Ho osror Tuil GeccMeprust Mbl BOCIIPHHUMAcM TOJBKO Kak «MH(opMa-
TIMOHHOEY», HAJCUCTEMHOE 10 TIPUHA IEKHOCTH, OeccMepTre yenoBeka. beccMepTHa
Jyima u uHpopMaims (ceiuac ee TeXHUYECKU VAKE FOTOBBI BTUCHYTH B KOMIIBIOTED),
WM «BEIICCTBO €0 MBICIH», a (PU3UYECKOE TEIO — BPEMEHHO. Tak 4ro *u3Hb B
(HU3HUECKOM Telle TOJIBKO IO IIPUBBIUKE OTOXKCSCTBISIETCS HAMH C HCUZHBIO 6000uULe.
MBI JOTKHEL TIPEALIONArars Bo BeelleHHONH MHOKECTBEHHOCTh (pOPM JKHU3HM M HAIlIe
npeObIBaHME Ha 3eMIIe IIPEJCTaBISTh KaK OIPEACIICHHBIM BTall IPOXOXKICHUS 110
HepapXuH BOIUTONIEHUN — TAKOBa JIOTUKA STOH HeOE€30CHOBATEILHOU THUITOTE3HL.

Kak mmummet 1. T7.H. A. BOMOHKUH, «ImpodiaeMa OeccMepTHUS KapIMHATEHO MOKET
OBITE pelieHa TOIBKO 3aMeHOH OHOIIOTHYecKoi 000IOUKK YeTTOBEKa HAa MCKYCCTBEH-
HYIO. Takoi 4elIoBEK M3 YMIIOB U CBEPXIIPOYHBLIX MArepualioB (WM L-cyiiecrso),
OyIET UMETH OTPOMHBIE TIPEUMYITIECTBA 10 CPABHEHUIO ¢ OHOJIOTHYECKUMU JTEO[HMH.
OH He OyjeT HyXJaThbcsl B IHITE, BO3/IyXe, KUIMIE, CHE, OTJBIXE, SKOIOTHUYECKH
YUCTOM OKPYKaIoIIeH cpejie. Ero Mo3r OyJeT IMTaThCs OT paJlOaKTUBHBIX Oarapeck
(criocOOHBIX padoTaTh JECITKH JIeT), a MYCKYJIBI OT MalorabapUTHBIX SIJIEPHBIX
mpuraterned. OH cMOKET MYTENIECTBOBaTh B KOCMOCE, 110 JIHY OKeaHOB Oe3 ckadaH-
JPOB, CMOYKET MEHATH CBOH OOJIMK (BHEIHOCTH), 00J1aJaTh OIPOMHON CHIION, BUACTD
CKBO3b CTEHBI, OOIMATHCS Ha OTPOMHBIX PACCTOSIHUSIX, B JIOTH CEKYHJBI Ipeo0peTaTh
(Tlepe3anuchiBaTh B CBOM MO3T) MOOBIE 3HAaHWA. Y MCTBEHHBIE €r0 CIIOCOOHOCTH
BO3pAcTyT B MAJUIMOHBI pa3. OH IIOTYYUT BO3MOKHOCTH BHETEIIECHOI'O IIEPEMEICHUS
(IIyTelecTBUM TIyTEM TeNEeNopTallii) Ha THUTAaHTCKUE PACCTOSIHUS (HalpuMep, Ha
IpyrU€ IUIAHETBI) CO CBETOBOM CKOPOCTBIO IIYIEM IIEpEJauyd Ja3epHBIM J1YUYOM

XpaHsITielcs B €ro Mo3ry HH(OpPMAaITHH B apeH/IOBaHHOE TeJIo Ha JPYT O TaHeTey.

86



2.3. 1. ¥Ypoenesan enoxcenrnocmo npoveccos

Ho 3tiM HaOop napaokcoB He orpaHAuMBaeTcs. Ha mocneayroneM Matepaaie
Mbl CMOXKEM YOCIUTBCA, YTO 8pema HA OOHOM VposHe OuckpeniHo. BO BIOKCHHBIX
cucTeMax OyjieT HaOmoAaThesl AP PEKT, aHaTOTHUHBIN OMMMCcaHHOMY OpaThIMHU A. U
b. Crpyraikumu B «lloHeaenpHUKE»: 3TO — KOHTPAMOLUS, WIH «pa3pe3aHHas U
CKJICEHHA 110 KycKaM Hao00opoT KuHoneHTay. Mbl 00HapyKHUM, YTO B OLIPEJCIIEHHOM
CMBICTIE MEHTAIBHOE BPEMSI HYEIIOBEUECKUX COOOIMECTB TeueT HaoOopoT IIo
OTHOIIICHUIO K IIPUBLIMHOMY, U3 6yovigezo 8 npouiioe ¢ ooHom yukiae. boliee Toro,
STU CTPaHHBIE OTPE3KKM OOPATHO TEKVYIIEI'0 BpeMEHH OObLEAMHEHB HAJCUCTEMOM, Te
BpeMsI TedeT HaoOOpOT IO OTHOIMIEHHWIO K CHUCTEMHOMY U IIPOJIOIKAETCS B
HIOJCHCTEMAX TAKUM K€, 0OpaTHBIM, 00pa3oM.

B TpexmepHOCTH y HAac €CThb JOCTATOYHO IIpocTas TUIoTe3a, rpapuuecky

IpcacTaBiACcMad 3JICCh B CaMOM VIIPpOIICHHOM HHJIMHAPHYCCKIM-CIIMPAIbHOM BHJIC!

HaacweTemAmIn

LAKn

CyeTemMHbIA
LMK

Puc. 85. Tpu yposHa yurxmuxy Ha 06beMHbIX YUTHHOPUYECKUX CHUPATAX.

Mgl 1pejrionaracM, 4Yro 6eKmopsl HANpasieHHocmu BPEMECHH HE IIPOCTO

BCTPCUHEIL, HITH B3&HMOO6pElTHbI, — OHH PasHOHAIIPABIICHHBI BO MHOIMX MCPHOCTIAIX.
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Ha »roii cxeMe — B IIeCTH H3MCPCHHAX, HO, CTOMT HaM HCKPHBHTE OCH XOTA ObI Yy
HaACHCTCMBI, ITOJIYVUHTCA YAC Oonermie. 1 T.H.

HOCKOHbe MBI CIICPHPYCM HC TOILKO HHIHMHAPHYCCKUMHU, HO H KOHMHYCCKHMMH
MOJCTTAMHA, MOXKHO ITPCITOARNTE MOICIIE 810NXCEHHOCHU aeyx uMIYIbCcos B IIPCACIax

OJHOI'0O KOoHvyCa U IIPCAIIOIOKHTDE, YT0 BPCMCHA B HUX TAaKAKC PA3HOHAIIPABIICHEL:

Puc. 86. Brosicennvie dononnumenshvle UMmIIbCbl 8 «0D0N0UKE » HAOKOHYCA.

MoXHO IIOHTH H Jdalnblic, IIPCII0NHB JOCTATOUYHO CaMO3daBCPIICHHVYIO B
TCOMCTPHUYCCKOM BHAC MOICIIL IBVX SAONCEHHBIX UMIYVIBCOE 6 HEKOEM Haawnyﬂbce.

T}/T IIPUCYTCTBYCT HHBAPUAHTHOCTE B COUCTAHHHK € JOITOTHUTCIIEHOCTEIO.

Puc. 87. Brosicennbie OononHumenbHbie UMHVIbCbL 6 HAOUMRVIbCE.

ITyTh ycmOKHEHHSI STOM MOJIETH OYEBHJEH: JOCTATOYHO 3aMEHUTH BEKTOP
BpeMenu T Ha KpuBoMHEHHYIO (opMy (OT KOJIbLA A0 UMIIyJbea). Takod mpuem
OTKPBIBAET HAM BHIXO/[ B HAJICUCTEMY ITOCIIEIYIONIETO YPOBHSL. Hamnume BBIIBUHYTOM
B CaMOM Hadale IIPOCTOM MOPQOIOTHH TUKIOB IO3BOISIET HAM TOBOPHUTH, UTO

BapHaHTOB HC TaK MHOI'GC H HUTO OHH II0JTArOTCAH KHaCCI/I(I)I/IKaL[HI/I. M1 BIIpaBC
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Tpe oaraTh H3o0MOpQU3M MaTEPUK Ha BCEX YPOBHSAX, «KaK BBEPXY, TaK U BHU3Y», U
HaoOOPOT.

IlepBas pa3sHOBUIHOCTD JAIBHEHAINIEIO PA3BUTHS BIIOKEHHOCTEH — CBEPTKA BEK-
Topa T € KewbHoe (STY MOJENH MBI YK€ TIPUBOJHIMN), BTOpasi — CBEPTKA €ro B
HIWIHHOPUMECKYIO CRUPA/Ib, TO €CTh PA3PBLIB KOJBIIA, COIIPOBOKIAIONIMICS CIBUTOM
MEAJIY HAYAJIOM W KOHIIOM. Tperbs pasHOBUIHOCTL COCTOHUT B IIpeoOpa3zoBaHUU
TIWIUHIPUYECKOH CITUpaId B KOHYCHYIO U, KaK 3aBEpIIIEHHE, B UMITYIbC. B JaHHOM
cllydae Mbl JOCTHTHEM HEKOTOPOrO IIpEJiclla — HHEAPUAHMA UMHYIbCA eHYmpU
LHEAPHAHMA HMAIBCA, TIOBTOPICMOIO HA CKOMb Y2OOHO OOnblteM Konuuecmee
yposnedi. [looOHOE TOCTPOEHUE HE OTPUIAET BO3MOXKHOCTH NPABOT0 W JIEBOTO
BpallleHus BO BcexX THIAX MoJIeTeil.

MoxHO Ha3BaThb IIOIYYCHHOE HaMH I'paUKO-CMBICIOBOC 00pa3oBaHUE
MOOYIb-UHGAPUAHHIOM HMA)I6CA C XapaKTEPHOU JIOTIOTHUTENIBHOCTHIO Ha KaiK[OM
YPOBHE H PAcCMOTPETh TIPEJIETBHBIA BUJ| €r0 CYIIECTBOBAHUS Ha KOHMYECKUX OCSIX

(6€3paBHI/I‘IHO, KaKHX), TO CCTh — Ha HACTAX TOI'O KC MMIIVJIBCA:

KOHKMYeckKan
Crvpane c
MOV M

Puc. 88. Moovnv-unsapuanm umnyisca Ha KOHUMECKOT OCYH HAOUMNYILCA.

HOCJ’ICI[HHH MOJCIHL, BIOAKCHHBIC HMIIVIIBCEL Ha HMIIVIBCE, — OGpEllHeHI/Ie
HMITYIIBCA KdK HHBAPHaHTa Ha <aMOoro ceda. Ee CIeaAvVeT IIPpU3HATH HauOolee
3aBepmeHH0171, K OHa OTKPRIBACT HaM OJHY 3aKOHOMCPHOCTL, KOTOPVYIO B O6H.[€M

Ha60pe THITIOB MBI H8.6J'IIO,I[8.TB HE MOITIH. TOIBKO CITHPalIbHAA KOHCTPYKIIHA H TOIIBKO
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HMIIVIIBCHAA CIIOCOOHDBI 00ECIICUATL BIOKCHHOCTDL CHCTEM APYI' B Apyrd, a KOHYCEL —

IIPOMCHKYTOHDIL.

. CBEPTHA B KONBUO

.CeepTka e
LMNMHL AR HE CHYH
CNMPane

- Mranmyneckl
Ha MMMy NECE

Puc. 89. Ilocnedosamenvrnocms moodeneii 1-3 — om konvyegoii Kk UMIYIbCHOIL.
bonvuroii e3psie.

Yro MBI ITOIYYWIHM B pe3yibrare? HeoueBUaHbIA 1oHa4Yany BBIBOJ: IIPOCTEH-
MMM CITyYaeM, TTO3BOISIIONIUAM IOCTPOUTE BIIOKEHHBIE, U B 3TOM CMBICIIE YPOBHEBBIE,
MOJICIM BPEMEHH, SBISCTCS I[WIMHJpPHYECKAs CIIMpaibHasd Mojenb. Cleayronui
II0CJIe Hee Iar 110 MOJM(pUKaIMi OTKPbUI HaM [IapHOCTD, JAOIOIHUTEILHOCTD, KOHH-
yecKuX crpaieid. OCYIECTBUB UX CHHTE3, MBI IIOTYUWIH MOJIeNh HMITYIIhca. OImpo-
OoBaB ec¢ Ha caMO3aMBIKaHHE (TOpP), «HABUBas» €€ Ha IIMIMHPAYECKYIO CIIUPaIbHYIO
OChb (pa3OMKHYTOE KOJBI[O), & 3aTEM Ha KOHMYECKYIO OCh (OTIIMYAIONTYIOCH OT IIWIHH-
JPUUECKOU TIapaMeTpPOM, TO3BOISIONIAM PazlTudaTh SBOMIOITUOHHBIA M HHBOIIOIH-
OHHBI KOHYCHI), MBI IPHIUIM K OKOHYATEIBHOH MOJEIM — «IIOCIIEA0BATEIIbHOCTH
HMIIYIIbCOB Ha OCH-HMIIYJIbCE». DB3TOpas BIIOKECHHAS MOJEIb — B OIPEACICHHOM
CMBICIIE KOHEYHAS.

TpymHO OoTAenaThcsS OT BIIEUATIEHHSI, UTO Tepe]] HAMA HEUTO OYeHb M OUY€Hb
3HAKOMOE W3 00IacTH CUMBONOB. I 5TO JNeHcTBUTENBHO Tak. CBepTrka UMITYIILCA B
KOJIBIIO U B CIMpalb IIPsIMO Ha IJ1a3ax IpeBpalacTcs B OCHOBY 3Haka Jlao. MoxHo

TAKZKC IIOI'OBOPUTE O (l)paKTaJ]LHOCTI/I 5THUX MOJECIICH Ha Beex YPOBHAX, M T.I.
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Puc. 90. I'eomempuuecrkue cmuicnet Monaow Jaii /[3u.

TakuMm oOpazom, 3Hak Jlao (MoHama Jlali J[31) cOJEpXHUT TIOHSITHE O
HIPOTUBOPEYUH, OTHOCSIIEMCS K UMITYIIBCY C LAIAHIPUYECKOH ( LI KPYTOBOM ) OCBIO.
Kax camozamxHyTOEe 00pazoBaHHE, 3TOT 3HAK TOKJECTBEHHO OTOOpaikaeT caMo-
3aMKHYTYIO BceleHHYI0 (C DBOTIOIMOHHBIM U WHBOIMOITMOHHBIM KOHUYECKHUMH
YacTSIMU HMMITYIIbca). Tormomorus 3Haka Jlao — STO TEpCIIeKTHBHA MOJIETh U BO

MHOIMX APYIHX OTHOIICHHAX.

Kakx Hm AKalb, MBI JOIDKHBI 3aKOHYHUTE TEMY M MbI €€ Ha 3TOM 3dKaHYHBACM.

MHoroe 13 Toro, 4ero He ¢KazaHo 3/eCh, €CTh B IPYIMX HaAIlIMX KHUTAX U CTaThiIX.
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IMPUJOKEHHUE: TABJINILbI

HATOKEHHE KOHHYECKHX CITHPAJIEH H HMITYJIBCOB

Py
e
g

AHTHHHAR

CpeaHEs,
H.BR oy

LMK
HCTOPHH
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THEH. CHMMET

10 TPEEETO I [FPRYTHITHE B TR

PR COTE TTPEHEAE [OJEHO I NEETE BEanss preitcrees
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Fig. 147 Gross-sections through the copper spherical-helical pipe
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IMPHJIOKEHUE 110 TEMAM I'JIABbBI
CITHPAJIH B HCKYCCTBE H JIH3AHHE
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Anexcanaipo H.H. Tluxmuueckas juHamMuka. Kaura 2. OCHOBHBIE TIOHSITUS

HUKIIMYCCKOM rapaurMel. Monorpadus. Hayunoe uzganue. — M. U31-Bo AkajgeMuu

Tpunurapusma, 2013. — 127 ¢. — (Cepust «CUCTEMOKUHETHKAY ).

OCHOBHbIE NOHATUA LUWKNYECKOUW NAPAAWNIMbI
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" H.H. Anexcanapon

LIMKNTMYECKAS
AWHAMUKA

KHMTA 2

OCHOBHBbIE
MOHATHS
LIMKNMYECKOM
MAPAZMI Mbl
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