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npoobremMbl HayKn U
TEXHUKM

MaKneHKO
MapuHa AnekceeBHa
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dunnocodckue
NpobnemMbl XMMnNM



Bonpochi:

KoHuenTyanbHble CUCTEMbI XUMUN
NcTopua xmuMuu

CuHepreTMka Kak COBPEMEHHAs Hay4yHas
METO/0/10r S






Llesib XUMUU — NMOJTyUUTb BELLECTBO C
3alaHHbIMM CBOWUCTBaMU

CEVERTE

» [IpakTnyeckass — cnocobbl ynpasieHus
CBOWMCTBAaMM BeLLEeCTBa

« Teopernyeckasi — BbisiBNIeHME NPUYNH

MPOUNCXOXAEHNS U 0OYC/TOBIEHHOCTN CBOUCTB
BELLIeCTBa




YPOBHU OpraHmM3aLumn BeLlecTBa

1. CybaTOMHbIE YaCTuULbl.

2. ATOMbl XUMUYECKNX SNTIEMEHTOB.

3. Monekynbl XMMHUYECKNX BELLEeCTB KakK
YHUTApHble (eAnHble) CUCTEMBI.

4. MWKpPO- U MAaKPOCKOMUYeCcKne CUCTEMbI
pearmpyoLwmnx Mosnekyn.

5. Meracuctembl (ConHevHas cucrema,
[@nakTuKa u 1.n.)



daKkTopbl, OT KOTOPLIX 3aBUCUT
CBOWCTBO BeLUeCcTBa

1. DneMeHTapHbIM COCTaB BELLECTBA;
2. CTpyKTypa MONIeKy bl BELWIECTBa;
3. OpraHuzaumsa cucTemsl.



KoHuenTyanbHble CUCTEMBI

1. YdyeHue o cocTaBe;
2. CTpyKTYypHas XMMuU4;
3. Y4yeHune 0 XMMMU4eCcKoM npoLiecce.



1.YyeHne o cocrtaBse

CBOWCTBA BELLECTBA OMNPEAESISIOTCS €ro
COCTaBOM, T.€. TEM, U3 KaKuX 3JIEMEHTOB 1 B
KaKkoM nX COOTHOLLEHNN 0bpa3o0BaHO [JaHHOE
BELLIECTBO.

O61LEKTOM yYeHUS O COCTaBe SABNSETCS
BELLECTBO KaK COBOKYMHOCTb aTOMOB.



[lepnoa Bo3HMKHOBeEHUA VI-V BB.
0o H.9.

ApeBHAA peuuns — 371IeMeHT - NepBoHaYaso
HEPa3NoXXUMble YacTu Ten

= YTO Xe A0 nepBoHayasi, TO OHU eLye 60/blLUe UMEIOT
CpeAacTB A/151 Toro, 4Tob U3 HUX BO3HWUKaJIN Pa3/INYHbIE
BELLM,
Het Hu oaHoU M3 BELLEeN, AOCTYMHbIX A/189 HALLEro B30pa,
Y106 OHa 13 Ha4as1 COCTos/1a Br1O/IHE OAHOPOAHbIX...
[lepBoHa4asia BELLEN YHOCATCS CO6CTBEHHbIM BECOM

N Tondkamm apyrux...
(O npupoae Belyen. Tt Jlykpeumn Kap)
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Kutanckaga qounocodpus

= AH 1 VHb:

AepeBo, OroHb, 3eMn9,
MeTaJlJ1, Boaa

10 000 BeLuen, B TOM
yucne - yenoBek
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ApucTtotenb n3 Ctarupsl (384-322 oo H. 3.)

« O6pa3zoBaHue HOBOro Tena (C MHbIM COMETAHUNEM
3/1EMEHTOB) BO3MOXHO, N0 APUCTOTEN!IO, B
pe3ynbTaTte MUKCMCa — UCTUHHOIO CMeLLnBaHUS
(B OT/INYME OT MEeXaHU4ecKoro).
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2. CTPpYKTYpHas XMMUS

CBOMICTBA BELLECTBA OrNpeNESISAOTCS
CTPYKTYPOU MOJIEKY/Ibl BELJECTBA, T.€. €€
3/IEMEHTHbBIM COCTaBOM, MOPsiAKOM
COEIMHEHNS aTOMOB MEXY coboun n ux
pPacrio/IOXKEHNEM B MPOCTPAHCTBE

06BbEKTOM CTPYKTYPHOU XMMUN CTAHOBUTCH
MOJIEKY/1a XMMNYECKOro BELLECTBA Kak
eINHOEe Lienoe
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XIX B. — OTKpbITUE ABNEHUSA
n3omepun

1825 r. NoraHH KOcTyc poH JInbmux obHapyxun,
YTO 3/1IEMEHTHbIN COCTaB PYy/IbMMHOBOW KUCAOTbI
B TOYHOCTU COOTBETCTBYET COCTABY LIMAHOBOW
KWUCNOTbI, KOTOPYIO 3@ roAl 10 3TOro nosyyunn
Opuapux Benep

1830 r. 1.4. Bepuennyc ycTaHOBWA, YTO
BMHOrpaZHas 1 BUHHOKaMEHHas KMCNOTbl TaKXe
MMEOT OJMHAKOBbIN COCTaB, HO Pa3INYalOTCA MO
cBOMCTBaM. bepuennyc npeanoxun ans
obHapy>XeHHOro aBneHus TepMnH "nomepus”
(OT rpeyeckoro 100( UEPOV) — PABHOW MEPbI
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3. YYyeHne o XMuMmn4eckom npouecce
— BTOpagd nonosuHa XIX B.

CBOWCTBA BELLECTBA OMNPEAESISIOTCS €ro
COCTaBOM, CTPYKTYpPOU U OpraHu3aLmnen
CUCTEMbI, B KOTOPOU 3TO BELLECTBO
HaxoAnTCS

[IpeaMeToM N3y4YeHnss XMM1UM CTaHOBUTCS
BCSl KWHETUYECKAsA CUCTEMA, B KOTOPOU
COCTaB BELLECTBA U CTPYKTYPa €ro MOoJsieKy/
NpeacTaBNEHbl NLWb KakK YaCTHOCTMW.
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OBOSIIOLUMOHHAA XUMUSA

1950 — 1960 rr. XX B.

[lpeameT - camMonpon3Bo/ibHbIN (€3
Y4yacTus YesioBeKa) CUHTE3 HOBbIX
XUMUYECKUX CoeanNHEHUN

1969 r. nosiBMnacb obuias Teopus
XMMUYECKOW 3BOMIOLUMN N BUOreHesa,
BblABUHYTAs paHee B 0OLWMX MOSIOXKEHUSAX
npopeccopoM MOCKOBCKOIo YHUBEpCUTETa
A.ll. PyneHko
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Tanbl PaA3BUTUSA XUMUU

MpenanxmMmnyeckmnn nepmop, (oo IIIB.H.3.)
Anxnmmnyeckumn nepwog (III — XVII BB.)
[lepnop ctaHoBnenus (XVII-XVIII BB.)

[lepnoa Konn4yecTBeHHbIX 3aKOHOB (aTOMHO-
MonekynspHon teopun): 1789 — 1860 rr.

[epuoa knaccuyeckon xmmmumn: 1860 r. — KoHel
XIX B.

CoBpeMeHHbIN Nepuoa: ¢ Havana XX Beka no
HacTosLLEee BpeMS.
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AnXxuMmmnyecknn nepuoa

AnekcaHapumncKas
aNXMMmns

Apabckas
anNXuMmns

EBponenckas
anxmmMmns
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AnekcaHapunckaa Akagemus
ocHoBaHa A.MakeaooHckum B 332 . A0 H.
3.
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bonoc demokputoc ([lceBao -
OemokpuT) (ok. 200 r. 4O H.9.)

OAVH U3 nepBbiX NpeacTaBUTENEN
aneKcaHaApUMUCKON anxmMmm

«Pn3nka 1 MUCTUKaA»

CchopMynmMpoBaHa naes TpaHCMyTaLun
METas10B

O6ocHOBbIBasIaCb Ha OCHOBE TEOPUM
YETbIPEX 3IEMEHTOB - CTUXUN
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«XUMUa»

« Cnumnumckmn actpoHom tOnmnyc MatepH
®npmuk (336 r.H.3.)

= 30CMMa — rpevYecKnin anxmMmnk, Aaér
MUCTUKO-anIeropnyeckoe onncaHune
XMMNYECKNX onepaLnm, B YaCTHOCTH
«CBSILLIEHHOI0 UCKYCCTBa» coobLaTtb
HebnaropoaHbIM MeTaslaM cepebpucto-
6enbin N 30N10TUCTO-XKENTbIN LBET
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«3ympynHasa ckpmxanb» ['epmeca

« III. Bce, 4TO ecTb,
NPOU30LLIIO U3 NN
IBNSAETCS pe3y/bTaToOM
pa3MblLlLNeHUN EanHon
CyLLHOCTW.
CnepoBaTenbHO, BCe, YTO
eCTb, NpeacTaBnseT
cobon NuLLb pas3nyHbIe
dopMbl 3TON CyLLIHOCTMW.
IV. ConHue ero oteu, a
JlyHa ero matb. Betep
BbIHOCWJT €ro, a 3eMns
BblNecToBasia ero

ABVILA SMA-

RAGDINA HERMETIS TRIS

e fucrin ab o medicanSe enios,

Sicols rev pacx foorioab hacwns re adapiatiSe. Pacer
us ot Sol macer cius Luma . P oraainillod scncos in
re foo. Nwerix cios terra ot Paser omnis edefond 10

: -onﬂ c‘&.\’ut‘r' cﬁ,rﬁ'.&“h
rd, Sepacadis verrfabi i o ca

g0 ingemio. Afcendu & verra in corla | (eerumiy dee
o2 din i ervd & recipit viom foperbors & inforsors . Séc
: ‘cﬁo’ammm&&o&g‘alao—h*
s Hic ofl sotius forvinadsinie forcinad. fortis, g

pene

log
parecs phitofophix codd
u&o:mi&sa.‘-.
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BaxHenwmne anxmmumyeckme sHaku

Cepebpo, JlyHa, noHeaenbHUK

PtyTb, Mepkypun, cpena, gpunocodckas ptyTb
Megb, BeHepa, natHuua
. 3onoTto, CornHue, BOCKpeceHbe

XKeneso, Mapc, BTOPHUK

Onogo, KOnutep, yetBepr

CsuHeu, CatypH, cybboTa

- Benukoe genaHve, TpaHCMyTaLus

24



[locT>KeHna rpeko-puMcCKnx

dJIXNMNKOB

= YCOBEpLIEHCTBOBAH Cnocob m3BnevyeHns 30/10Ta
n cepebpa 13 pya, Ans 4Yero npuMeHsachb
DTYThb;

= Crocob Oo4YUCTKM 30/10Ta KynesmpoBaHMEM —
HarpeBaHWEM pyAbl CO CBMHLIOM U CENUTPOW;

= C(OOPMYNIMPOBaHa naes TpaHcMyTaLunmn METasiJioB
(Bnepeble y bonoca [lemokputoca «Pusmka u
MUCTUKa» )— NpeBpalleHnsi OAHOro MeTasia B
ApPYron, npexae Bcero HebnaropoaHbIX
MeTannoB (CBMHLA WX XKene3a) B 30/10TO,
CTaBLLAsA OCHOBHOW 3aAa4vyen BCEro
anxXuMmMyeckoro rnepuoaa;
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Apabckasa anxmmus

= A6y Myca Ixabup nbH Xanan (721-815), paspabortan
DTYTHO-CEPHYIO TEOPUIO NPOUCXOXKAEHNSA METAJIIOB

= B OCHOBe Bcex MeTansoB nexar ABa npuHumna — PTyTb
(dbunocodckas Ptytb) n Cepa (dpunocopckas Cepa).
PTyTb aBnsieTcs rpuHUMnomM metaaimdHoctv, Cepa —
MPUHLNITOM rOPHOYECTH.

= [1pyvHLUMMNbI HOBOW TEOPUM SABASIIOTCS HOCUTENSMM
onpeaenéHHbIX CBOMCTB METAIOB, YCTaHOBNEHHbIX B
pe3ysibTaTe 3KCNEPUMEHTA/IbHOMO U3YYEHUS NENCTBUS
BbICOKUX TEMMepaTyp Ha MeTabl.
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Aoy bakp Myxammepn noH 3akapusa Ap-Pa3un
865 —925 .

Bewlb = Hegenmnmble anemMeHTbl +
NyCTOE NPOCTPAHCTBO

DfieMeHTbl — BeYHble,
HeEM3MeHHble, 0bnaaatroT
onpeaeneHHbIM pa3Mepom

CBOMCTBA BeELEeCTBa -
ONpeaensTCcs pa3Mepamu
COCTaBNAOLWMUX UX aTOMOB U
MYCTOT MeXAY HUMM.

JN1eMEHTbI, COCTaBnsloWme
MeTaibl: pTyTb, Cepa, CoMb
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«KHura TanH» Ap-Pasu

BECb MaTEPUAJT AJIXUMNN OETIUTCA Ha TPpU

pa3fena:
« 1) lNo3HaHue BellecTBa,

» 2) [lo3HaHKe npmnbopos,

« 3) [No3HaHue onepauni.
Tpu KNacca BelwecTB:
1) 3eMNucTble (MUHEpasnbHbIE),
2) PactutenbHble

3) XXMBOTHbIE
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= annapatbl 1 Npnbopbl, ONMMCaAHHbIE B
counHeHunssx Ap-Pa3n: kybkun, konbbl, Ta3bl,
CTEeK/IHHble batoaua ans Kpuctaamsaumu,
KYBLLWHbI, KQCTPIO/N, ropesniku, HeTaHbIE
NTaMMbl, XXapPOBHU N NeYn, rnevn a4 nnaBky,
HaMWNbHWKN, LUMATeNn, KOBLUWN, HOXHWULIbI,
MOJTIOTKM, LLMMLIbI, NeCYaHble U BOASHbIE 6aHl/I
cbvlanpbl U3 TKaHen U LLEPCTU, aneMBbUKN,
BOPOHKM, CTYMKN C NeCTMKamMun, CUTa
MeTannyeckme, BOI0CAHbIE U LUENKOoBbIE U
apyrve npnbopsl U NpUHaAAEXHOCTW.

= XMMUYecKue onepauuun: rnnasrfieHue Ten,
[eKaHTaums, dunbTpPoBaHUE, umrepmpOBaHme
(HaCTal/IBaHl/Ie NP1 NOBbILLEHHOW TEMMNEPATYPE),
ANCTUNNaumio, cybnmmauuto, amasnbramasuio,
PacTBOpPeHUe, Koarynauumio (crymeHme)

PAS



3aJa4vn eBponencKkon anxmMmnm:

S

N

[IpyroToBneHne Innkcupa nnm
dunocodckoro Kamus (Lapis
Philosoiphorum);

Co3aaHue roMyHkynyca;
[lpyroToBneHmne ankarecrta —
YHUBEPCANIbHOIrO pacTBOPUTENS;

I'IanmreHUe3, NJ1IK BOCCTaAHOBJIEHUE
pPaCTeHnnN U3 Mneriiaq,

[lpurotoBnieHne MMPOBOro ayxa (spiritus
mundi) — Marnyeckon cybcTaHumm, 0aHO
N3 CBOMCTB KOTOPOW — CMIOCOBHOCTb
PacTBOPSATb 30/10TO.

3BNnevyeHne KBUHTICCEHLIUN.

[1pnroToB/IEHME XKXMAKOrO 30/10Ta
(aurum potabile), coBeplieHHenwwero
CpeacTBa Ansi U3/1IeYeHMsI.
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EBponenckaa anxmmms:

AnbbepT Benuknn (1193-1280) «KHura 06 Anxummnmn»,
«Manbin ANXnMMmUYecknn csog»

Pompkep bakoH (1214-1292) «3epkano AnxmmMums»
PanmoHa Jlynnun (1235-1313) — mnnocodpcknm KaMeHb

BboHaBeHTypa (1121-1274) - «KHUre, COCTaBNEHHOM Ha
OCHOBE MHOIMX OMbITOB», YCTAHOBW/T CBOUCTBO «KPEMNKOW
BOAKW>» (@30THOW KUCNOTbI) pacTBOpATb cepebpo,
oTAensis ero oT 3010Ta. [pUMeHsNn «UapcKyto BOAKY>»
(pacTBOp HalLATbIPS B «KPENMKOW BOAKE») N 3aMETUN eé
CMOCOOHOCTb PacTBOPSATb 30/10TO
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Peuent ¢punococdckoro kamHa. PanmyHa Jlynnun, XIII Bek.

«YTOObI NPUrOTOBUTBL 3IMKCMP MYAPELIOB, UK PUIOCOPCKMIA
KaMeHb, BO3bMU, CbIH MOW, C|3VIJ'IOCOC|Z)CKOVI PTYTV W HaKanmBaW, Noka
OHa He NPEeBPaTUTCA B 3e€N1€HOrO JibBa. [locsie 3Toro npokasimsan
CU/IbHEe, U OHa MPEBPATUTCA B KPAacHOro Nbea. [Aurepmpymn storo
KpaCHOFO NIbBa Ha nNecyaHon 6aHe C KNCNbIM BUHOTPaaHbIM CNUPTOM,
BbIMApW XWAKOCTb, U PTYTb NPEBPATUTCA B KaMeaeobpasHoe
BELLECTBO, KOTOPOE MOXHO pe3aTh HOXOM. [onoxu ero B
06Ma3aHHy+o FNHOW PETOPTY U He cnewa anctuanmpyun. Cobepu
OTAENbHO XUAKOCTU Pa3nIMYHON NpUpoabl, KOTOPblE NOSIBATCS NPU
3TOM. Tbl MONTy4YMLLb 6E3BKYCHYIO (PfIErMY, CMMPT U KPacHbIe Kanw.
KnMMepunmnckre TeHM NoKpOIOT PETOPTY CBOUM TEMHbIM
NOKPLIBAIOM, U Tbl HanAeLlb BHYTPU HEE UCTUHHOIO APAKOHa,
MOTOMY YTO OH MOXWPAET CBON XBOCT. BO3bMM 3TOro 4epHoOro
APaKoHa, pa3oTpu Ha KaMHe M NMPUKOCHUCb K HEMY pacKasiIeHHbIM
YIIEM. OH 3aropuTCs U, MPUHSAB BCKOPE BENNKOMEMHbIN IMMOHHbIN
LIBET, BHOBb Bocnpom3BeneT 3eneHoro fibBa. Caenan Tak, 4tobbl OH
No>Xpasi CBOW XBOCT, M CHOBA AUCTWINIMPYMN MPOAYKT. HaKOHeLl,, MOW
CbiH, TLATENBHO peKTMcbwu,mpyM N Thbl YBVILI,VILIJb NosiBNIeHNE
roproqew BOAbl N YENTOBEYECKON KPOBMU..
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Pe3ynbratbl anxmmMmn4yeckoro
nepuoga

HakonneHne 3HauYnTebHOro 3anaca
3HAaHWN O BELLECTBE;

CTaHOBNEeHMe sMNnpUYecKoro
(onNbITHOrO) NOAXoAa K U3YYEHUIO
CBOMCTB BELECTBa;

AnxnmMmnkammn bbina pa3paboTaHa
DTYTHO-CepHas Teopus (Teopust TPEX
NPUHUNMNOB), NpU3BaHHas 0600LLNTL
OMbITHbIE AAHHbIE.,
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TexHn4dyeckas XxXmumMns u ATPOXUMUA

« BaHoy4o bupuHryyyo (1480-1539) "O nupoTtexHuun" un
[eopr bayapa (1494-1555), "De Re Metallica".
CoYMHEHNS NOCBSALWEHHBI MUHEPAIOrMn, METaNypruu,
FOPHOMY Aeny, NPon3BOACTBY KEPAMUKU

= Hemeukun Bpay n anxmummnk ®ununn Aypeon TeodpacTt
bombacTt ¢doH oreHrenm (Mapauense): «Xumus — oanH
M3 CTOJINOB, Ha KOTOPbIE []0/I)KHa OnUpaTbCcsl BpadyebHasi
HayKa. 3afa4ya XuMnn BOBCE HE B TOM, YTObbI Ae/aTh
30/10TO U cepebpo, a B TOM, YTOObI rOTOBUTD
JIEKapCTBa». 300pOBbIN OpraHn3M — paBHoBecKe 3
npuHumnoB — PTyTb, Cepa, Coneb.
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CuHepreTuka Kak Hayka 1 Hay4Has
MeTo40J10runs
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CuHepreTuka - Teopusa caMoopraHu3auum
HEIMHENHbIX AMHAMUYECKUX cpen

[lepBoe ynoTpebneHne TepMnHa
[.XakeH «KoonepaTuBHbIE SIBfIEHNSA B CUJIbHO HEPABHOBECHLIX U HEPU3NYECKMX
cuctemax 1973r.»
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[1lpeaAMEeT CUHEPreTUKUN — C/I0OXKHbIe
CUCTEMBDI.

[loa CNOXXHOCTbIO CUHEpPreTMKa NoOHUMaeT
CroCcobHOCTb K CaMOOpraHm3auum,
YCNOXXHEHUIO CBOEN MNMPOCTPAHCTBEHHO-
BPEMEHHOW CTPYKTYPbl Ha
MaKpOCKOMM4YeckoM YpOBHE B CUNy
NPpoOUCXOAALLMX Ha MUKPOYPOBHE
M3MEHEHUN.
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Krno4yeBble ngen CUHEepPreTuku

1.  CaMoopraHusauus;
».  OTKpbITblé CUCTEMDI;
3. HennHenHocTb
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KoHUenuna cuctemsil:

ﬂ,OMVIHVIpOBaHVIe posin Uenoro Haa 4aCtHbIM.
Lienoe 6onblue cyMMbl CBOMX YacCTeMw.

Cucrema obnagaeT CTPYKTYpOiA C onpeaesieHHbIM pacronoXeHeM n
CBSI3bl0 €€ COCTaBHbIX YaCTeN.

CucteMa obnafaeT MHOXECTBOM COCTOSIHWM, COOTBETCTBYIOLLIMX €€
Pa3/INYHbIM CBOMCTBAM, KOTOPbIE OMUCHIBAOTCS HabopoM
NMapaMeTpoB.

CBOVICTBa CUCTEMDI KaK LIEJIOr0o ONpeAeiaioTca HE TOJIbKO
CBOWCTBaMU ee OTAENbHbLIX 3J/IEMEHTOB, HO U CBOWCTBaMM CTPYKTYPbI
CUCTEMDbI B LIEJIOM.

CucTteMa BbIAENSETCS U3 Cpeabl CBOMMKN KadecTBaMn. CUCTEMbI
6bIBalOT OTKPbITbIE W 3aKPbIThIE.

Ka)xgaq cucteMa MMeeT NapaMeTpbl, KOTopble ABAAITCA ANd Hee
OCHOBHbIMU, UNN XXU3HEHHO Ba)XHbIMU. OT HUX 3aBUCUT
cyecrBoBaHUE CUCTEMBLI.

39



HenuHenHocTb -
byHAaMeHTaNnbHas KOHUENUMS
HOBOW CMHEPreTUYECKON
napaaurmbl. 3a HENMMHENHOCTbIO
CTOUT NpeAcTaBieHne 0O
BO3MOXHOCTN OY€Hb BbICTPOro
pa3BUTUSA MPOLIECCOB B CUCTEME
Ha onpeaeneHHbIX CTaamsax ee
3BOJIIOLMMN.

[1py NNaBHOM U3MEHEHUU
NapaMeTpoB HETMHENHOW
CUCTEMbI ee COCTOsIHME U
CBOMCTBA MOryT KapAWHaNbHO
MEHSATbCS CKa4ykaMu U
CTOXaCTUYECKM.
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OTpuuaTtenbHas obpaTHas CBsI3b NpU3BaHa
CO34aBaTb YCTOMYNBOCTb B CUCTEME.
[pouecc AencTems oTpuuaTenibHoM 0bpaTHOM
CBSA3W: KOra HEKOE U3MEHEHME YIPOXKaET
M3MEHUTb 3ajaHHbIX YPOBEHb, OHO NOAABNSETCH
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[lonoxuTtenbHas obpaTHas CBSA3b rMpu3BaHa He
NnoaaBnsTb U3SMEHEHNE B CUCTEME, @ YBETNYMBATb
ero, MOXXeT pearmpoBaTb Ha Masioe OTK/IOHEHUE,

nnu "BBECTU" U3MEHEHUHA B CUCTEMY
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Hay4Hble LLKOSbl CUHEPTrETUKM

bptoccenbckas LwKkona naypeata Hobenesckon npemmm
N.P. MNpuroxknHa, pa3pabaTbiBaloLero Teopuio
OANCCUMATUBHbBIX CTPYKTYP, PACKpbIiBaloLLYHO
NCTOpUYECKMe nNpeanocbiyikn 1 MMPOBO33pPEeHYECKHE
OCHOBAHWSA TeopuM CaMoOopraHn3aunu.

Lllkona .XakeHa, npodeccopa NHCTUTYTa
CUHEpreTukKn n TeopetTndeckon pusmnkm B LUTyTrapre.

Teopus kaTacTpod, npeacTaBieHHass pOCCUNCKUM
MaTeMaTukoMm B.U. ApHONBbAOM U PpPaHLY3CKUM
MaTeMaTukoM P. Toma. Pa3spabaTtbiBaeTcs
MaTEMaTUYECKUI annapaT A1s OnMcaHus
KaTacTpoduyecknx npoLeccos
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4. llkona akagemuka A.A. Camapckoro un yneHa—kopp. PAH
C.IN. KypatomoBa. OTa LWKONa BblABUHYNA pSa MAEN Ans
NOHMMAHNA MEXaHNU3MOB BO3HUKHOBEHUS U 3BOJTIOLMN
OTHOCUTE/IbHO YCTOMUYMBBIX CTPYKTYP B OTKPbITbIX
(HENMHEWHbIX) cpeaax.

5. lWkona akapemMunka H. H. MouceeBa, pa3pabaTtbiBatoLLLErO
NAeN YHMBEPCANbHOIo 3BOJIIOLMOHM3MA N KO3BOJTOLIMA
yenoBeKa 1 nNpupoasbl
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