. H. IlmBuHCKUM

ABJEHUWA TIEPEHOCA
B HE®TEI'A3OBOM JAEJIE

YYEBHOE IIOCOBHUE

Camapa 2012



™ QPenepajbHOoe ToOcygiapcTBeHHoOe OAXKEeTHOE
ofpa3oBaTe/ibHOE yYpexKIeHHe BbICHIEro npodeccHoHaIbHOIO
o0paszoBaHuA

«CAMAPCKWUN rOCYJAPCTBEHHbIA TEXHUYECKUA YHUBEPCUTET»

1. H. IluBnHCKHH

ABJEHWA ITIEPEHOCA
B HE®TEI'A3OBOM JIEJIE

YYEBHOE HOCOBUE

Camapa 2012



VIOK 53+53.08+532.5+536.2+660.21.3+536
57

PeuerseHTbi: a-p TexH. Hayk J1.I.[puropss,
KaHg. TexH. Hayk B.K.[laBbizos

Unennckuwia [ H.
L57 SiBnenus nepeHoca B HedTerazosom aene: YuebHoe nocobue/J.H.Lusurckmi.- 2-e
u3fa., ncnpasn. u gon.- Camapa: Camap. roc. Texm. yH-T, 2012, - 405 c., ¢ uan.

[SBN 978-5-7964-1107-0

lNpuBeneHsbl onpeaeneHrs NOHATIA 1 CneumanbHbiX TEPMUHOB, MCTOMb3YEMbIX NPk OnMCaHmm
ABNEHWIA NEPEHOCA KOMUECTBA ABMMKEHMSA, 3HEPril M MACChl, @ Takxe COMyTCTBYIOWME NOHATUS
M CNEeuManbHbie TEPMUHBL, B TOM YUCHe mMaTemaThueckune. KpaTko paccMOTpeHb! Havana Tepmo-
avHamuku, PaccmoTpeHa Knacoubukaums OMCNepCHBIX CUCTeM, OMMCaHbl OCHOBHbIE MOHATUS
KONNOUAHOM XMk, B NocoBum NpuHATa XUMUYECKas Knaccumkaumst 4MCnepeHbIX CUCTeM 3u-
moHa A.[l. B gocTtaTouHoM oBbEME PACCMOTPEHA PEONOrHYecKas KnacCupuKaums KUOKOCTEN.
3aKOHOMEPHOCTM TEUEHMA HLIOTOHOBCKUX 11 HEHBIOTOMOBCKMX XMAKOCTEM ONUCatbl Ha OCHOBE WX
CTPOEHUS ¥ (MINKO-XMMUHECKIMX XapPaKTEPHCTUK.

[ins TEPMUHOB MHOSA3LIMHOTO NMPOWNCXOMKAEHNSA MPUBEOEHO UX STUMONOMMYECKOE NPOMCXOX-~
aerme, AR PyCCKOA3bIMHLIX TEPMMHOB M NOHATMA NpuBeaeso ux TonkosaHue B.W.[anem wnn
ATUMONOrHecKoe npomcxoxpenve no cnosapto M.(acmepa. [lpu unTupoBaruu crosaps
B.W.[ans coxparena opdorpaua 19 8., xymopw asTopa. Uwtuposanme cnosapsa B.W . [Jans npo-
M3seOeHO UCKMOUMTENbHO C METOAMYECKOH Lienbio n Tonkosarusa B.M.[lana crepyeTt Bocnpurn-
MaTb HE M3OMPOBAHHO, & B KOHTEKCTE ONpefeneHni COOTBETCTBYIOLLMX NOHATUA 1 TEPMMHOB.

HeTpaauumonHoe ons - y4ebHO-MeTOMHeCcKon TMTEPaTYPhl UCHIONb30BAHME B KQUECTBE 3Nur-
PachoB M LUMTAT NAPAROKCabHLIX ONPERENeHUit, BHICKa3bIBaHUIM BENMKKX NIOGEN OT aHTUUHOCTU
OO HALMX AHEM CrocOBCTBYeT KPUTMHECKOMY OTHOLLEHMIO K @KaAeMMYECKUM OMpPEeaeneHsM
TEPMWHOB ¥ TIOHATWIA, NO3BONAR B3rNAHYTh HA HNX C HEOXKWIAHHOW CTOPOHbI.

Onpepenenvie MHOrO3HaYHBIX  MOHATWA faHbl B KOHTEKCTE SBAIEHWM NEepeHoca MMMynbea,
IHEPriM, MacChl M CTATUCTUYECKIKX MeTOR0B 0BpaboTku pe3ynsTaToB HabmogEHUA.

PaccMOTpeHbl Takxe BaxHbie 415 0BPa30BAHHOrO MHXEHEPa TEPMUHbI, NOHATUSA K KaTero-
puu, umMeioLme obLieHaydHOe 1 (PUNOCOMCKOe 3HaYeHNE, OCBELLIEHH! BONPOCH UMEIOLLIE HENOC-
PeACTBEHHOE OTHOLEHWE K MpoLeccy nosHanms. (1o cyulecTsy, wm yaeneHo npeobnagatollee
BHiMaHme. Beero B yuebHom riocobum 6onee 700 cnoBapHbix CTaTei.

lNpenHa3HaueHO 418 CamMOCTOATENbHOM PaboThl CTYAEHTOB, OBYYAIOLMXCS MO HaNPaBAEHUIO
"Hedbrerasosoe geno”, cneunansHoctv 130401, 130501, 130503, 130504, a Takxe moxeT
BbITb MNONE3HO ACTIMPAHTAM W MHKEHEPAM NPK aHANM3E NMPOMBICNIOBbIX HaHHbIX.

VIOK 53+53.08+532.5+536.2+660.21.3+536
H57

ISBN 978-5-7964-1107-0 @ [1.H.UmeumHckii, 2012.
@ Camapckuit rocynapCTBeHHbINA
TexHuiecku yrusepcuteT, 2012.



"OBpa3oBaHue - TO, 4TO OCTAETCS NoC-
ne TOro, kKak 3ayueHHoe 3abbiBaeTcs.”
(Makc ¢por Jlay; 1879-1960).

"M3 Bcex COKpOBMLY 3HaHME BCexX AparoueH-
Hee, MOTOMY YTO OHO HE MOXKET BbiTb Hit NOXMLLE-
HO, HY noTepsiHo, Hu ucTpebneHo." (VMHgwickoe
u3peseHue).



"BepHo onpepenswiTe cnosa, u Bl ocBoBoau-
Te MWP OT MONOBMHLI Hepopasymernit” (Peqe [e-
kapm; 1596-1650).

ViebHoe nocobue "SiBreHus nepeHoca B HethTerasoBom fene" OTIMYAETCSt OT TPAAMUMOH-
HbIX NO CTPYKTYPE, COAEPXKAHMIO M XapPaKTEPy U3NOKEHMS,

Mocobrie NOCTPOEHO NO CNOBAPHO-CTATENHOMY NPUHLIMMY, T.€. ONPEAETEHNS TEPMUHOB, NO-
HSTUMA 1M KaTErOpWi NDEACTABNEHDI B BUAE OTAENbHLIX CTATEM PACNONOKEHHBIX B andasuTHOM
nopsigke. OnvcaHa npyvpoga NPOLECCOB NEPEHOCa UMYNbCa, JHEPruW U MaCChl, PAaCCMOTPEHb
COOTBETCTBYIOLME MaTEMaTHHeCKMe Mogenn. [pencTaBneHsl OCHOBLE TepmognHamuki. KpaTko
ONKCaHbI HEKOTOPBIE CTATUCTUYECKME METOABI 06PabOTKM Pe3ynbTaToB HabMoAEHW 1 KChEpU-
MeHTOB. OCBELLiEHb BONPOCH KACAIOLIMECS MPOLIECCa NO3HAHMA, NOHATUA U KaTeropun uMeloLLme
o6meHaquoe 1 PUNOCOPCKOE 3HAYEHME.

Cepb&3Hoe BHUMaHME YAENEHO 3TUMONOTVHECKOMY MPOMCXOKAEHMIO TEPMUHOB, MOHATWA 1
KaTeropui1, Mx TONKOBAHMIO M OMMCAHMIO, NOAPOBHOCTb KOTOPLIX ONPEAENSETCA CTEMNEHbIO BaX-
HOCTW ¥ MHOT O3HAYHOCTM TePMMHA.

Pearn3oBana cucTema anmrpados, “Cnonb30BaHbl NapagoKcanbHbie OnpefeneHmns, NpoumTU-
POBaHbl BLICKA3bIBAHMA OKOJIO TPEXCOT BEMMKMX NIOAEH OT aHTUYHOCTK [0 HALLKMX OHEN.

Mpu nepsoM ynoTpebneHum TEPMUHOB B TEKCTE I0BOM CTaTbu OHM BbIAENEHS! KYPCHBOM.
Tepmur (kak, Bnpouem, u moboe cnoso yenoBedeckoe) NOA0BeH TOYKE Ha FPaHMLE, YCIOBHO
pa3fensioliet Mup MOCTUFHYTBIV M HENO3HaHHbIA. [03TOMY MHOrAa TepMUH HAC fI04BOAMM: C
OfHOWM CTOPOHbL BeAEM k NpobnemMe unu HOBOM OBNACTH 3HaHMS, a C ApYrow - Nyraer, yBo.Aum
npoub. O TOM, 4TO TEPMUMH HaC MOABEM, Mb! y3HaEM Nuilib post factum...
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YCJIOBHBIE OBOSHAYEHMA W EIVHKLE U3MEPEHUA

YCJOBHOE EavHuLAa BeJmuyHa
0003HaveHue | U3MEepeHus (Prsuyeckas BeJUvyuHa)
A JIk: PaboTa
A ¢! [IpeloKCIOHEHIIMAJIBHER MHOKUTED
a M/C? YycKopeHue
a M2 /¢ HoaduuueHT TeMnepaTyponpoBOHOCTH
B lla-c K JHEPI'Ms aKTUBAUMH BA3KOI0 TEYEHUd
by Koa@pduuMeHT ypaBHEHUA Derpeccuu
C [lapaMeTpruyeckas KOHIEeHTpalws
c KT/ M3 KoHuenTpanus o0bEMHES MaccoBad
C MOJIb/ M3 KoruenTpanysa o0bEMHAA MOJBHAA
Cp I/ (kr-K) | YiesbHad TeNJoeMKOCTD
D M2 /¢ Hos@duumeHT MOJERYJAPHON muddysuu
D, d M Hamerp
DX MaTeMaTudeckoe OXULAHWE IUCIEpCuun
CAYYaiHOY BeJUUKHE X
E %/ MOJIb SJHeprus aKTUBALMN XUMUYECKON peaKlun
F¢ Kputepuil dumepa
F [lapaMeTpryecKkass KCHLEHTpALUA
F H Cuna, Harpysxa
F g SHeprud [esibMroJblia, ¢BOGOIHAA
OHEPIUA
%/ MOJIB YIeJbHas MOJbHEST cBOOOIHAs IHeprud
I®/KT YnenbHas MaccoBas CBOOOJHAS BHEprud
F(x) OYHKIMS BEPOATHOCTEN CAyYanHON
BEJILUNHH
G Jix SHeprud 'm60ca, cBOGOAHAA 3HTAJLINA
JI%/MOJb yuenbHasd MoJibHAA CBOOCIHAS SHTAJBIUASA
/KD YresapHas MaccoBas CBOOOIHAS SHTAJRINA
G KI/¢C Ma.CcCoBHY pacxon
g M/C? YCKOpeHue CHUJH TAKECTH
g KT/ (M2 -C) YIeJbHHN MacCcCOBHA TIOTOK BElleCTRa
H I®/KD SHTAJBIA, TEeNJOCOIepRaHue
1 Homep rabJyoIeBus (JKCTEPHUMEHTS.)
J HoMep ¢gakTopa




YCHoRBHOR

EVHUIE BequyuHa
0003HaUeHNEe | W3MEpeHus (Ppuanyeckad BeJUYUHA)
K M7 Kos@duiIMeHT NpoHULIAEMOCTH
K Br/(M*-K) | KooQQuUMEHT Teljornepeiayu
K lla-c Mepa KOHCHUCTEHUUM HEHbRTOHOBCKEX
KUOKOCTENR
Ky, Ky MOJIb/M? ¢ | KOBQ@ULMEHT MACCOTEDeayy IS KUIKOH
Y Ia30BOHA (a3 COOTBETCTBEHHO
k M3 - c/KD KoasdduimenT QUNbTPAaIIn
Ky KoHCTanTa CKOPOCTU 1-TOW XUMUYECKOH
peakimu
L M JHa, JUHEeWHHE pasmep
l M JMHEelHHR pazMep (B T.4Y. ONpelendnmui)
L Uicso CBSA3EH HAJIOREHHHX Ha BHOCDKY
M KI'/MOJIb MoJsisipHast Macca
m K Macca BemecTBa
Mg, My KoncTadTa (a30BOT'0 paBHOBECUA IJd
KUJIKOA U rasoBofl $a3 COOTBETCTBEHHO
mg P HavuaspHEE MOMEHT P-TOI'0 MOpsiika
N BT MomuoCcTh
Ny MoJib Ko/muecTBO BeuWlecTBa, YUCJ0 YacTul,
YYCHO CTPYKTYPHHX SJIEMEHTOB
n PasMepHOCTb MaCCHUBa [HaHHHX, CTEINEHb
P BeposITHOCTh CCOHTUA
P H Bec TeJja, cuja TAXECTU
P KI'-M/C AMIIYJIBC
D [la JlaBnenye .
Ap [la I'MIpaBJIYecKoe CONPOTUBJEHNE
p(x) [IIOTHOCTE BEPOSATHOCTEHR CJIYYaAHHON
BEJMYUHHE X
Q %, BT KosmuyecTBO TENJOTH, Pacxoll TEeIJIOTH
q I/ (M% - ) YIeJIbHHA TIOTOK TEIJIOTH
R, r M Pajuyc
R Ik/Monb-K | YHVMBepCAJbHAA T'a30Baf IMOCTOAHHAA
7 Iw/KT Tennora napooOpa30BaHUA, KOHIEHCALUU
™y MOJIb/M3 -¢ | CKOpPOCTB 1-TOH XUMHYECKON DeakUyu




YCJIOBHOE EIVHULE BeJjmunHa
0003HAYEHNEe | U3MEPEHUd (Qu3nueckas BeJIMUUHa)
S M? [l1oma b
S /K SHTPOIUA
Ix/mob-K | YjiesbHad MOJIbHasds 3HTDPOIUA
Ix/Kr-K yIesibHag MaccoBas 3JHTPONUAA
Sy, Sy BHOOpPOUHHE CTAHIAPTHHE QTKJOHEHUS
s%y. S%y Jlicriepcuy CNy4ailHHX BeJUUMH X U Y
S%ax Iucrepcust alleKBaTHOCTH
L. icriepcust BOCIPOM3BOJUMOCTH,
OIIHTHAA IUCIIEPCUd
T, t K, °C TeMniepaTypa
£ Kputepuit CTbhieHTa
U L% BHYTpEHHAA 3Heprusd
V M3 06nEM
% M3 /¢ O6BEMHBE pAcXo
V4 CObeMHAas HoJs {-TOT'0 KOMIIOHEHT&
W M/C JluHeliEad CKOPOCTH
W Bec pesyabTaTa K3MEepeHUd
X CnyyaliHas BeJMYdHA
X [Ipou3BOJBHOE IEACTBUTEJBHOE UHCJIO,
GakrTop
Ty MaccoBas noJig 1-TOT0 KOMIIOHEHTA
B ¥uiaxo#i daze
Ly MoJibHEst ZoJIsT 1-TOT'0 KOMIIOHEHTS
B XUJIKOU (aze
*y PapHoBeCHas MOJIbHAS A0JS 1-TOT0
KOMIIOHEHTa B ®UAKOU (daze
Y AHamTrYeckad QYHKIVA
Uy Maccopas IOJIS i-TOT0 KOMIIOHEHTA
B 'a30BOW (ase
Yy MosibHasd IoJs 1-TOT'0 KOMITOHEHTa
B Ia3oBoi dase
Yy PaBHOBecHast MoJbHas A0Jad 1-TOTO
KOMIIOHEHTa B T'al30Bo# (asze
Z bespasMepHas Quanueckas BeJMuuHa




YCJoBHCE EIVHUIH Bemynna
0003HaueHue | ¥W3MEepeHud (Qu3ndecKas BeJMUMHA)
« Br/(M?-K) | KooQ@UMLMEHT TeIooTIaul
B [lopsa/I0K MOMEHTE
By, By MOJIb/ (M? - ¢) | KosQdULMEeHTH MacCOoOTHAYM s AL U AY
b Hegopmanus
Y H/m3 YIeJ BHHI Bec
A VHTEepBaJ BapbUPOBREHUS TIEpPEeMEHHHX
0 Manasg Besqu4uHa (KOHEYHasd)
AH Ix/Kr TennoBo# 2Q@eKT Ga30BHX I1EPEX0L0B,
TEILIOBOA SQ0EKT XUMUUYECKOW peakluy,
BHYTPEHHU! WCTOYHWK TelJia B CUCTEME
£ MaJsioe 4mcJio
. /M3 - ¢ JHEPTUA IHCCUNAINH
N Mla-c KosQduumenT TaacTUYeCKON BA3KOCTH
I8 C Bpems peJiaxcalldi MoJUMEDOB
A Kos@duIMerT I'UIpaB/IMYECKOT0
CONPOTUBJEHUSA
A Br/7(M-K) | Koo@@uuueHT TenNonpoBOAHOCTH
0 [lapaMeTpuyecKoe BpeMH
My, My MaTeMaTu4ecKre O¥UJISHUA CAYUYAHHBX
BeJMUMHE X, Y
1! lla-c JVHaM4eckuil KOsQPUUMEHT BA3KOCTHU
Iy la-c HabawiaeMad IvHaMUYeCKas BA3KOCTH
Mg lleHTpaJibHEE MOMEHT B-TOr0 TIOPSAIKA
v UnecJio crerneset cBo6oIH
v MZ/C KnneMaTuyecku#t KosQOUIMEHT BA3KOCTH
I M flepumeTp
p Kr/M3 [IIOTHOCTD
6 H/m [loBEpXHOCTHOE HATAXECHUE
6 [la HampsaxeHue HOpMaJbHOE
6. Oy CTaHJapTHHE OTKJOHEHUS COBOKYIIHOCTU
6 lla HacaTeslbHOE HallpskeHue
61 1 lla JuHaM4ecKoe HalpsaweHue CIBUra
6c0 [la CTaTu4eckoe HaIpsxeHWe CIBUla
T C Bpemsa




A

"ABCONTHBH nat. OTPENESHHbI; o npeavetax nyxoBHbX, HesewecTeewHsx: OE3I'DA~
HUYHEA, Ge3yCJoBHL, O0€30THOCUTEJNbHHN, HENPEeMEHHHN, HEeCpPaBHUBAESME,
CaAMOCTOATEJIbHEN, OTISNbHHN U TOJHHHA;  nprenn. OMHOCUMEABHLIU, CPASHU~
MeabHbll, NOJUUHEHHHI, YCAOSHHI. AbBCOAIMHOCMbL x. COCTOAH1e abCoJnTHa-
ro, 0e3ycJOBHOCTh. (...) || Hayw. abCOJIOTHOCTH, MCKJOUYATEJBHOCTD,
0e3YCJIOBHOCTEL CTPEMJIEHIA Kb BHCUEMY, Kb MepB0o0pasy; owunce. yOeKIeHie
Bb COHTOYHOCTK CO3eplaHlsg yMOMb BHCUAI'C HayaJgs OuTid;,  (...)"
(B.J. Ianb; 1801-1872) [133].

"AbconoT- 370 0bpa3, crensieHHsI HamMu K3
BCErO HaM M3BECTHOMO W HEM3BECTHOI O, NO3BONSI-
IOLUMIA [yMaTb, 4YTO Mbl IMEEM MOHATHE O TOM, O
4eM nonsTMA He umeem" (Bukmop Kpomos;
p.1946).

AbcomotHb#l (,nam.  absolutus — 3aKOHYEHHB, TIOJHBE, LOBeLE&HHLIN
JIO (JOCTUTHHY) COBEDUIEHCTBA, COBEPIUIEHHHN, HEOI'DaHNWYeHHHN, 6e3ycJioB-
HHEE < absolvere - ocBoGoxnaTth, OT ab- - 0T- U solvere - oC¢BOOOXK-
JaTb, u30apaaTe) - 1. BesomHocumensHull, SecnpedenbHsill, 6e3YCJOBHHIL,
B3ATHA BHE C8A3U, BHE CpaBHEHus ¢ 4eM-Jub0, CBOOOJHHM 0T Kakux-Jmbo
OrpaHyuyeBui. 2. JOCTUI'IMA COBEPHWEHCTBa, COBEPUIEHHHHA, IIOJHEHA. 3.
yam. AGCOJBTHAS seauduHd (mMo0yas) OelicmeumensHoeo 4ucad Q - HEOTDU-
[jaTesbHoe 4Yucse (obo3Hauaemes |al), onpeleasemoe cienyiommuM o0pas3oMm:
ecom a20, TO |al=a, ecm a<0, TO |a|=-a. AGCOJIOTHAH I'eOMETPUH - I'e-
OMeTpUsl B OCHOBE KOTODPOW JEXaT BCE OKCUOMb EBKJMUJIOBOA I'€OMETDUH,
KDOME aKCUOMEL 0 nNapasienbHu npamseler. 4. gus. AOGCOJNTHAS memnepamypa
- TeMmIeparypa NC abCOJTHOR MepMoOUHAMUMECKOT wWKaAEe KeJbBUEZ, B KO-
TOPOW NPUHATE CIVHCTBEHHAS PENepHas Mmouxd - mMpoUHas mo4xc BOIH. ER
[IPUCBOEHO 3HAYEHWE TeMIIepaTyps <73, 16 K (TouHo). ToukKa TadaHud JbIa
Jexur Ha 0, 01° Hu®e TPOMHONM TOUYKM, T.e. 10 mKaJjJe KeJbBUHA TOUYKA Ta-
AHUS Jblla paBHa 273,15 K. 0muH 2padyc 1o abCoJITHOR WKaje paBeH Of-
HOMY I'pajycy M0 CTOTpaiycHod uwkane lenbcud. AOCOJIOTHHA HYAb - HUK-
HAS TpaHulla WKaJe KesbBUHA, paBHal -273,15°C. AOcoJ0THAS BJASKHOCTDH
- BA020COo0epRaHLe edUHLIUB 00bEME BO3LYyXa, Ka&/M°. 5. 2e08. Abcoswor-
Hasl BHCOT& - BHCOT& TOYKKM 3EMHOM NOBEPIHOCMU HAL YPOBHEM Mopd. 6.
gun.  AGcCoJIOTHAS UCMUHO - UCTUHA, KOTOpas TORAECTBEHHa CBOEMY npeod-
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memy ¥ I03TOMY He MOXeT CHTbh ONpOBEpTHyTa IpU JaJibHefllleM pal3BUTHU
nosHanus. "Kto xejaeT alCOJIOTHOTO COBEpPUWEHCTBAa, TOT #eJaeT 00JbHoro
3Ja (fan Bamucm Anwmyad Cioapd, 1733/34%9-1817). Cm. Tarxe OTHOCUTE,
OmHouweHue, I[IOBEPXb, Cucmema omcuémd.

Abcopbuua (< saam. ab-sorbeo - [OOTVIOWATH, IORUPATH, BCACHBATH;
gam.  absorbitio, abscorptio - norviollenune. - K. X.Jsopeuxkut. [137]) -
npouecc 00bEMHOZO TICTVIOWEHUS 20308 U napos Kudkocmei (a0COpPOEHTOM),
NpuBO AWK K o6pascBaHuk pacmsopa. OOpaTHHE NPolLecc HasHBaeTcd 0e-
copbyuet. ¥ UCIoJbayeTcs IS BHIEJEeHUs] U3 pacTBopa IOIVIOWEHHOTO asa
u peredepauuy adcopbenra. [IpyHATO pazymyaThb gusuueckyn abcopbimp, B
[IpoLecce KOTOPOA He MNPOUCKOIUT CYUEeCTBEHHHX XUMUUYECKUX IIPOILECCOB, U
xemocopouyun, TIPU KOTODPOW TOTJIOWAEMHA KOMNOHEHM XUMUYECKU CaA3bisaemn-
ca abcopGenToM. VYpapHenrwe macconepedadu M=KyAy,pF i M=Ky A% F,
rue M - KOJMYECTBO KOMIIOHEHTa, [epexolsllee U3 OoOHOW dassl B Apyrymn,
KMOJIb, F — TIOBEPXHOCTb MacCOOOMEHa, M?, QHUA02UHYHO YDABHEHWD Mmenao-
nepedauu. IBUEYULEH Ccuaol mpouecca adcopluuu ABJHAETCH PA3HOCThL XUMU-
YECKUX TNOMeHUuUaA08, O0JIHaK0 Ha MPaKTUKe KCIOJb3YyWT 0oJiee INPOCTHE,
JIETKO onpedensiemue 8eAUHUHbl — MOJbHbE KOHUSHMPAYUU,; IIPU 3TOM IBUKY-
mey cuJio#  OyIeT pDas3HOCThL JHEHCTBYOHEA W pABHO8ECHOU KOHUeHmpauul,
TIpUUEM KOHIIEHTpAIWSl paBHOBeCHAsd, HANpUMEp, B Ia30BOM @a3e, BHUYUCTA-
ETCA 110 YCJIOBYUAM DABHORBECHS C JEHCTBYRUEN B KUIKOCTH. JBUKYIYD CUJIY
MOXHO BHDPa¥aTh KAk 10 TaloBod  (Ay=y-y*), Tak ¥ 1[0 ¥UIKOH {asze
(Ax=x*-x). Cxopocms abcopCiuy OmMpelendeTcs Ko3PPuUyUeHMOM Macconepe-
Oauu K (45 razoBod Qazd Ky, IJd KUIKOM Qa3H Ky), KOTODHH, B CBOD
oyepelb 3aBUCUT OT KOIQPMLUMEHTOB maccoomdauu B I'a30BO¥ By, W MUAKOH
By dazax:

1 m
= + ; (A-1)
Ky ﬁy BX
1 1 1
= + , ’ (A-2)

Ky — mBy By

rie m - KoHcmaxma $a308020 paBHOBecud, Py M By — KOSQPUUMEHTH Mac-
COOTHAYY, OTHECEHHHE K IBURYUECH cuJie IJ9 ¥UIKOW, Ax, ¥ rasoBoi, Ay,
$a3 COOTBETCTBEHHO

KosdduimeHTH MaccooTnauun By U By 38BUCAT OT 2UOPOUHAMUHMECKUL
VCJIOBUI meueHUs Ta30BOM W XMIAKCH (a3, 0T QU3NKO-XUMUYECKUX ceoucms
cucmems. ¥ TeOMETPUYECKUX XApaKTEePUCTUK annapama: B=Nu,-D/i, Tie | -
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onpedeasioyull AUHeUHB pasmep, D - Ko3QduUUeHT MOJIeKyNsapHo#h  muddy-
3uy, a Nu, - Juddysuonnbll xpumeputl HyccesbTa, dBJsSONMACT PyrKuuel
InpdysuoHHHX KpuTepues Ileknae, Pe,, u llpaunrad, Pr, u xputepus Ped-
HOJILACSE, Re, XapaKkTepUaynmere  Cmpykmypy nomoxkos B - allapaTe
Nuy=r(Pe,, Prp, Re). llocjenHee ypasHerue MOXHO NPENCTaBUTL B BHIE,
NPUTOJHOM IJs1 YUCJEHHOW 00pabomKl, pPesyasmamos 3KCNepUMeHmos:

Nu,=APe, -Pry Re' . (A-3)

CobcTBEHHO (YHKIMOH&JbHAA 3a8UCUMOCTML, 110 CYWECTBY, SBJseTcd
spnupudeckoll, TOYHEe, 3JKCNEPUMEHMAALHO-CMAMUCTUYECKOl, a BUL QYHK-
UMM 38BUCUT OT KOHCTPYKTUBHOI'O ofopMJieHUs rpoueccs adcopObluu.

Ecay OCHOBHOE IVddy3nOHHOE CONPOTUBJIEHWE COCPEeLOTOYEHO B Ia30-
Boi Qasze, TO ecTb m/Py«1/By,, TO Ky=B,. Korzma ocroBHOe IUQHY3UOHHOE
CONPOTUBJIEHNE COCPEJOTOYEHO B ¥UIKOH da3e, To ecThb 1/mBy<i/B,, TO
Ke=By. IIpn xemocopOl¥M CKOPOCTh IOTVIOWEHUS I'as3a  yBeJUUUMBAETCH
BCJICJICTBYE CBA3HB&HUAA erc B KUAKOW (aze. B xauecmse pearedHTa MOHET
BHCTYNATHL K&K KOMIIOHEHT, DACTBOPEHHHM B HUAKOW daze, Tak U cama
xpkas ¢aza, ‘T.e. abcopbeHT. _

[lpouecc abcopbuyy XapakTepu3yeTcd ACCTATOYHO BHCOKCH u3bupa-
TEeJBHOCTBY (CEJEeKTUBHOCTBL), T.e. [AJd KayIoTr0o ra3a UMEeeTcd COBEp-—
WEeHHO OmpefieNieHHL HaOCD BO3MOXKHHX abCopbeHToB, W HAOBOPOT, UTO
[103BOJIIET NPOUI3BOJIMTE pa3fiejleHne I'al30BHX cMmecel. (M. Takke [lododus
xpumepull, [lodobus meopus. llonpcoOHO, o¢M., Haupumep, [7, 57, 100,
157].

AbcTpakuma (< saam. abstractus - oTBJEUEHHM, < abstrahere -
O0TBJEKaTh, < ab- - oT- ¥ trahere - TAHYTb;, Jam. abstraho - UCKJW-
YaTb, OCBOOORIATBH) - 1. [Ipoyecc MuiCAEHHO20 WCKIKYEHUA MHOXECmaaQ
ceolcms MCCJeAYyeMOI'0 KOHKPETHOI'0 00bexkma ¢ LEJbo BHIEJEHUA OIpele-
JIEHHHX CBOMCTB, XapaKTepu3youux 00neKT B TpebyeMoM acrerTre. 2. 0TB-
JIeYeHHOe noxamue, 00pasysMoe B pesysabmame UCKJIKYEHUd B TIpoiecce
MO3HAHUS HECYUECTRBEHHHX CTOPOH UCCJIENyeMor'c OOBeKTa WM  ABAEHUA C
[IeJibl BHIEJEHUA CBOWCTB, PACKPHBAWIMX €0 CYWHOCMb.

ABCTpakUMA aKTyaNbHOW OECKOHEYHOCTH - MOMeMOMUYecKad abCmpak-
Yusa, COCTosAasd B OTBJEYEHUM OT NPUHYUNUAALHOU HEBO3MOXHOCTH 34BEp-
WATH NPOUECC TIOCTPOEHUS OECKOHEUHOS0 MHOKECm8a 00beKmo8 U B pac-
CMOTpeHuN OECKOHEUHON COBO0KYNHOCMU KaK 3aBEPUEHHOTO MOMEeMAmMUYecKo20
oOpekTa. Hampumep, npoLecC IOCTPOGHUA HAMYPAALHO20 palla ducen He
MOXeT OHTHL 38BEDUWeH, HO, MHCAGHHO OTBJEKAACh 0T 3TOW HE3aBEDWEHHOC-



_10_

T, Mb HAUWHaEM paccy#lIaTb Tak, Kak OyaTo OH BCe HATypaJibHHE 4YKcJja
yke TIOJNYYEHH, ¥ BBOJUM B PACCMOTDPEHWE MHOXECTBO HATYPAJIBHHX 4YKCeJ
KaK 3aBepUEHHHN O00BEKT.

CM. Takxe AGCMpaxKyusl NOMEeHUUALbHOU ocyuwecmsumocmy,  AKMyaasHaA
BeckoHeuHocmb,  AxkmyaabHocms, BESKOHEYHHJ, BeckoueuHocms, [lomexyu-
aNbHAA CECKOHEYHOCMSb.

A6cTpakuysi [OTEHUWANbHOH OCYWEeCTBHUMOCTH - OJUH M3 BUJACB Qb-
CMPAKUULU, TIPU  KOTOPOH  MBICACHHO OTBJIEKAKTCH OT peafbHLX T'PaHUl WH-
TEJUIEKTYaJbHNX BO3MOKHOCTEN UeJIOBEYECKOI'0 CO3HAHHUA, CBA3GHHLIL ¢
NPOCMPAHCMBEHHO~BPEMEHHOU  PuU3UHLCKOU OTPAHUYEHHOCTRI YeJIOBEKa, U
DYKOBOICTBYOTCH NPUHUUNAMU NOMEHYUAAbHOU, T.e. MPUHILKUNKWAJIBHO 0CY-
IleCTBJAEMON OeckoHevHocml.. B OTJUYME OT abcmpaxyuu axmyanbroll 6ec-—
KOHEYHOCMY, TPUBOJISANE? K 00pa30BAHUN MHONECMA( BCEX BO3MOXHHEX II0-
poXJIaeMEx OOBEKTOB, T.e&. 3aBepliEHHOW OeCKOHEUHOCTH, albCTpakldd Mo-
TEHLIMANEHON OCYWECTBUMOCTH TO03BOJIIET paccMaTpuBaTe O00BEKT, TODPOX-
JEHHHY WMHTeMIeKTYAJbEEM NPOueccoM, OTASJbHO OT IOTEHLUMAJbHO BO3MOK-
HOI'O MHO®EcCmsd. IJTO CBA38HO C TeM, 4UTo albCTpakuud [O0TeHIMaJbHON
OCYHEeCTBUMOCTH HEe [penrofaraeT OCYWEeCTBUMOCTH OECKOHEYHOT'0 4uUcad
onepayull MOCTPOEHUA BCEI'0 MHOXECTBa, & JOBOJILCTBYETCA TeM, YTO MO-
¥eT OHTh OocyllecTBJeHa Jodasg KOMOMHALMA Oepaluil Mo MOCTPOeHuK JGo-
I'0 3/EMEeHma MHOXeCTBa. Hampumep, IOCTPOEHUE BCEr'0 HAMYPA/ALHOZ20 pdAla
yucen NnpenrnosaraeT MOJyYeHUe KaxJor'o 0YepelHOT'0 3AaeMeHma 3TOr0 paja
IIYyTEM TOCJIeJ0BATRJBHOIC NpubaBieHns eO0uHUUL K TIpedllecTBYlEMy, Ha-
YyHasg ¢ Hyad. AOCTpaxuud MNOTEHUMAJbHOH OCYHSCTBMMOCTH Npeanosaraet,
yTo M0b0e HATYPAJBHOE UMCJI0 MOXET OHTB ITOJIYYSHO K3 TpelilleCTBYOUETO
NyTéM NpubaBieHyss eIWHULIE, n+1, HO AJA 3TOT'0 COBCEM He 0083aTeJibHO
HAUMHATE C HYJd.

AGcTpaking NOTEHUMAJNbHON OCYIECTRAMOCTHA [03RBOJAET pPACCMATPU-
BaTk TPCH3BOJIbHHE COBEKTH ¥3 HEKOTOPOH OECKOHEUHCOH COBCKYNHOCMU U
IPUBOIUT K NOHAMUI NOMEHUUGAbHOU b6eckoxeurocmu. CM. Tak#e BE3KOHEY-
HB, 9NCTIO.

ABOTaIp0 33KOH - B DABHHX 00BEMAX PA3JMYHBX UDLOALHLL 20308
Nnpu  OAMHAKOBHX memnepamypax U 0asAeHUl COLEPRUTCA OIWHEKOBOE HUCAO
yonexyn. U3 3axoHa A. ABoralpo (1776-1856) csaedyem, 4TOo 1 mOsib JiobO-
o UJeasbHOTO Tasa IpU OJVHAKOBHX TeMIepaTypaxX U JIaBJIEHWU 3aHUMEET
OOVH W TOT %e OO0beM. I[IpU HODMAALHBX YCAOBUAX - TEMIEPaTypa
0°C=273,15 K u naBjeHue 760 MM DPT.cCT.=101325 [la moasipHuill 00BEM Taza
V,=22,414 J1/MOJb. 3aKOH OTKDHT A.ABorazpo B 1811 r. [159].
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ABorazpo noctosiHHas, [N,] - YUCAO CMDUKMYDHHLLL 3AEMEeHmos8, CO-
Jepxalyxcs B eluruue xoJaudecmsa sewyecmsd (B OZHOM Mmoae). CTPYKTYp-
HBE JJIEMEHTH MOT'YT OHTb aToMaMy, MOJIeKyJaMy, WOHaMK, 3JEKTDPOHAMU U
Ip. dacmuyamu, B T.4Y. YCJIOBHBEMM. HasBaHa B YeCcTb A. ABOrajpo,
(1776-1856). Ha 1980 1. N,=(6,022045+0,000031)-10%3%. [ocTosiHHAA
ABOrazpo - 0JH& K3 QYHIAMSHTAJBHBX U3UYECKUX KOHCMAHM, CYUECTBEH-
Had Bad onpedeneHuss MHOTUX IPYTUX (U3nYeCKux KOHCTAHT. W3BecTHO §o-
Jee 20 HezasucuMbls MEMOO08 OlpelledieHust MOCTOAHHOW Aroragpo. [14,
15, 35, 66, 159]). CM. Takke 030805 NOCMOAHHOA.

ArperatHiie COCTOSHHA BelecTBa (< qam. ag-grego - HarpoMoXaaThb,
HAKOIIATh, J4am. grego — cobupaTh B CTal0, B Kydy, B CTaw) - COCMOs-
HUSL OIHOT'C ¥ TOI'0 ¥e seyecmsq, IMepexoIH MexIy KOTOPEMU COIpOBOXIa-

0TCA CKAUYKOOOpasHEMU U3MEHEeHMAMM @usudeckux XapakKTepucTuk - naom-
HOCMU,  8A3KOoCMU, 3Hepauu leabmzoabyd, sHmponuu W Op. [IoYTH BCEe Be-
LiecTBa MOT'YT CYLieCTBOBaATb B TDEX arpel'aTHHX COCTOAHUAX -~ mMe8Epdou,

RUOKoM ¥ 2a3000pasHoM. HampuMep, BOJA TIPU HOPMAALHHL UYCAOBUAL -
memnepamype 0°C=273, 15 K u dasaeHuu 760 MM pT.cT.=101325 Ila Kpuc-
TalmM3yeTca B Jéd, a 1pu 100°C=373,15 K u naBneHuu 760 MM pT. CT.
KUIIUT W TpeBpamaeTcs B nap. llpy temneparype T,=647,3 K BoIa CTaHO-
BUTCS 2030M (COOTBETCTBYBUEE Kpumu4eckoe oasaeHue py=<< Mla). B oT-
JIye 0T MHOXKECTBEHHOCTH (a3, AarperaTHHX COCTOSHUN MOXET OHTb TOJb-
KO Tpu. IS HEKOTOPHX OpraHAYecKWX BemecTB - [Ba ¥ Ja¥e 0JHO.

ArperaTHhe COCTOSHUSI BellecTBa 3aBUCAT OT (QU3UYECKUX YCJIOBUMA,
rJaBHEM 00pas3oM — OT TeMIepaTypw ¥ JapjeHus. [lepexol u3 OJHOI'0 ar-
peraTHOI'0 COCTOSfHUA B JPYTroe CONPOBOXISETCS CKAUK00Opas3HHM M3MeHe-
HUEM MEeXMOJIeKYJISPHHX PACCTOSHUYA U MEXMOJIEKYJIIDHHX B3auMOIeACTBU#A. B
rasax MexXMOJIeKYJspHHE pacCTOsfHWS BEJUKU, MOJIeKYJH IBUXYTCA LocTa-
TOYHO CBOOOJHO, TIOUTH HE B3aUMOJEHCTBYLT JPYD ¢ APYI'CM U 3aI0JHAKNT
BECb TIPEJIOCTABJEHHHA MM 00bEM. B KOHIEHCUPOBAHHHEX cpedaxr - XUdKoC-
max ¥ TBEDABX TeJax — PacCTOAHUS MEXIY MOJEKyJaMd (aToMamd) 3HaUu-
TEJbHO MeHblie, OIpPeAeNsanTCS HEeKOTOPHMU COOMHOWEHUAMU CUA TIPUTAKESHUA
¥ OTTAJKUBAHKS. ITO NPUBOIUT K COXPAHEHUN RUJKOCTAMUA U TBEPIHMU Te-
JamMy cBoero of0mpeMa. Onpedeadanuel, seAuvuHol dABJageTcd oTHoueHde €(T,
D) CpedHel NOMeHUUGAbHOU JHepeull B3auMOIENCTBUA MOJIEKYJ K UX CDEJ-
Hell KMHeTuYecko# sHepruu. Tax, I TBEpIHX Tes €(T, p)»1, 1Js Ia30B
(T, p)«l, a nia xunrocTtedr (T, p)=1.

Pazmuude B XapakTepe [IBUKEeHUS MOJEKYJ (ATOMOB) B HUAKOCTHAX U
TBEPIHX TeJax O0bACHAET pasjuuiie WX Cmpyxkmyps. ¥ ceolucms. B TBEPIHX
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Telax HalaaeTcd BEICOKAd CmeneHs YIOPANOYEHHOCTH, TaK HalHBAEMbN
OMVREUE U J8JIbHUA nopAadox. B TBEPIHX TeJiax B KPUCTAJIMUYECKOM COCTO-
AHMKM  &TOMH COBEpUANT JMUbL KOJIe0aHUs B y3JaX KPUCTANINYECKON peueT-
K{;, aMIJUTyJa ¥ 4acToTa 9TUX KoJelaHUNl ONPeelIInTCHA TEMIIEDPaTypOod U
BUNIOM KPUCTAJILYECKON DEeWeTKd. B ®UAKOCTAX CTENeHb YIODANOUYEHHOCTH
3HaYNTEeJIbHO HUke, HabJpIaeTcd ToJbKO OJMEHUA NOPALOK. MoJeKyJH
{aTOMB) HUIAKOCTY COBEpUakT KoJeOaHUA 0KOJO YCJORHOI'O IIOJOKEHWA paB-
HOBECUA ¥ YaCTHE TEPECKOKY U3 OIHOI'0 I[OJOoXeHud B Ipyroe. [locnenHue
¥ O0YCJOBJAMBAKT TOIBUXHOCTL HWAKOCTEN M UX TEKYy4YecTb. VHTEHCHBHOCTD
KoneCaHul ¥ TePeCKOKOB 34BMCUT OT TeMmllepaTypH HUIKOCTU,  MOJEKYJH
(ATOMH), HaXOILAUMEcs B NOBEPIHOCMHOM CJCE W VMENe KUHETHUYECKYD
SHEPTUIo, TO3BOJISHUYD UM TIPEONOJETE NOBEPTHOCMHOE HAMAKEHUE, I[IEPEeXo-
IAT B HapoByK pas3y. Ilpyu HaspesaHul ¥UAKOCTU IC TEMIepaTyph, IIpeBH-
Hanmen Kpumu4eckyw, TpaHuilas paslefa (a3 Mexay XUIKOCTbK U [1apoM UcC-
ye3aeT, U BellecTBO IEepexCIUT B COCTOAHME 2a3a. [lpu o4YeHb BHCOKUX
TEMIIepaTypax a3 NepexoluT B COCTOAHWE IJIA3MH, MPelCTaBJAnLer 3aps-
KEeHHHE 4Hacmuubl (VMOBB,  SJEKTPOHH), B3aUMOLSHCTBYWIME MexOy co00#l Ha
00JIbUIKX DPACCTOSHUSX.

V3MeHeHus1 B CTPYKTYPUPOBAHHOCTY BEUWleCTBA MOT'YT MNPOUCXOINThL He
TOJIBKO CKaUYKOM, HO M Henpepusro. Tarkue BellecTBa, KaK aMOpgHule TBep-
IHe TeJia, BellecTBa, UMEKIKe HEeCKOJbKO KPUCTAJJIMUECKUX MOIUPUKALIAN,
KUIKVE KPUCTaJUIH, HEeKOTOpHE TOJUMEDH W IP., VKA3BBAWT HA HEKOTOPYD
YCJIOBHOCTb KAGCCUPUKAULUL TI0 a8TUPeraTHOMY COCTOSHUD. [I09TOMYy B COBpe-
MEHHOW (U3UKe ¥ MexHOoA02UU TONB3YNTCA 00oJiee WUPOKUM noHAmuUem @fassl U
fazosozo nepexoda. B OTIMYKE OT arperaTHHX COCTOAHWKA, KOTOPHX MO¥ET
OHTL TOJIBKO TPYU, KOJUYECTBC (a3 B CHUCTEME - HEOIDPaHMYEHHOE UUCJO.
EQuHULA UBMEPEeHUA menaomsl nepexodd U3 OJHOI'0 arperaTHOT'C  COCTOSHUA
B Ipyroe JIx/KIr; J/Kg.

CMm. Tark®e JucnepcHue cucmems, 3oau, Hcnaperue, Kunenue, Kon-
dercauyusA, Kpucmannusauyuda, Ilaasaerue, HOBEPXD, Cybaumayusi. [10JpoOHO
CM., Hampumep, [7, 57, 100, 105].

AgmuTuBHOCTh (< sam. additio, onis - npubapJieHue, MPUCOBOKYI-
JeHue, additivus - npubapideMbil) - TUN OMHOWEHUU MeXIY KakuMu-maubo
ueabMl ¥ ero dacmsmu, Ipe KOTOPOM ceolicmsd LeJIOT0 IMOJHOCTBH OIpelne-
JANTCHA CBOMCTBAMU YacTeld. B CPaBHUTEJBHO MPOCTHX 00beKmar ajliTuB-
HOCTb — CROWCTBO 8esUYlUH, COCTOSAWEee B TOM, YTO 3HAYEHUE BEJWYUHEH,
COOTBETCTByKIEE LEeJOMY 00bEeKmy, PaBHO CUMME 3HAUYEHU! BEJUYMH, COO0T-
BeTCTBYDUMX ero 4acTdM Npu JiOoM pasfueHud o0BeKTa Ha 4acTd. Hamnpu-
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Mep, allUTUBHOCTL 00béMa 03HaYaeT, 4YTo 00BEM 1IeJIor'c TeJia PaBeH CYM-
me 00BEMOB COCTaBJAWIVX ero vacreil. [pyrue NpUMEpH BeJUW4YMH, 00Jala-
OUMX CBOVICTBOM QAIMTUBHOCTHU: OAUHG JAUHLULU, niowads NOsepIHocmu, Mac-
ca fusu4ecroso TeJa.

B CJIO¥HHX UEJIOCTHHX cucmemax Hapsaay ¢ alJATHBHHMKU UMENTCH U
HeaIIUTUBHHE CBOWCTB&, KOTOpHEe U OIpeledanT cHelddurky TakuxX o0beKk-
TOB, XapaxTepusyoT KX LeJIOCTHOCTb. HeallWTUBHOCTBE BHpaxaeTcsd @opmy-
a0t "uesioe OoJblie cyMMH YacTen" (cy0alIdUTUBHOCTL). Hajuune Heajau-
TUBHEX CBONCTB 00YCJIOBJIZHO MHOT'OYDOBHEBHMU CMPUKMYPHHIML C8A3AMU U
B3aUMOJCVICTBUAMY MEXIY YaCTsIMUA, BHCOKOW OPraHM3CBaHHOCTBI LIEJOIo.
Heqoe, ofJalapiuiee HEaJINUTUBHHMKA CBOWCTBaMd, HE MOMET OHTb [O3HAHO U
00BbACHEHO H& OCHOBE OJHUX TOJBKO 3HAHMA O €T0 4YacTdAX. B CcOBpEMEHHOM
HAYYHOM TIOBHAHUM TPU U3YUEHUM HealJUTUWBHHX CBOWCTB WHPOKO [IPUMEHS-
0TCs mMemolful CucmemHozo NoZXola.

AnexBaTHOCTL (fpaxy. adeguat - azexBaTHb# < sam. adaequatus -
COOTBETCTBEHHHN, TOXIECTBESHHHA, NpUPABHEHHHH, paBHHHA, saam. adaequo
- CPaBHUBATb, YPaBHKBATBH) - COOTBETCTBUE, COpPA3MEPHOCTb, BEPHOCTH,
TOYHOCTb, [MOJIHCE COOTBETCTBUE FU3UYECKOU UIM MBICACHHOU modenau UC-
cJelyeMoMy npedmemy. B meopulu TIO3HAHUA mepMur "aleKBaTHOCTB" CJYKUT
JUis 0003HAYEHUS BEPHOTO BOCIPOU3BeJIEHUA OOBEKTURHHX CBA3EM U OMHO-
werull  AeVCTBUTEJBHOCTH B [peACTaBJICHUAX, [CHATUAX U CYRIEeHUAX. B
9TOM CMHCJIE UCMUHC ONpEesdeTcs Kak ajleKBATHCOCTh MBIJIEHMA  OHTUD.
"3IpaBbidl CMBICH -~ 3TO WHCTUHKTHBHCE YYBCTBG UCTUHHE" (Maxc Haxo0;
1876-1944) .

B MOIenupoBaHUM AaleKBaTHOCTH = KOJMUYECTBEHHAsA XapaKTepucTUKa
COOTBETCTBUA MOJEJU opusuHaay. KpUTepueM alleKBaTHOCTY SBJAeTCS 01—
HODOIHOCTh ducnepcull - JUCTERCUM 80CNpoulsoduMocmy, s2,, ¥ JACTIEPCHH
ANEKBATHOCTH 8%, ,:

2 n01‘[ -\ D .
S on=.21 (Y1-0)°/(ngg—1); (A-4)
‘L:
n ~
S%an= 2 (UYi-yp)#/(n-1), (A-5)
1=1
e N,; — YUCJIO OIHTOB B 8u00PKe Ha 80CNPOU3BOOUMOCML; N — YUCJO

ONHTOB B BHOODKE, OCYUWECTBJASAEMOW C HEJbD TIOJYUYeHUS YPABHEHUA GUHK-
yuu omkauxa; 1 - uducao cedsel, HANOKEHHHX Ha BHOOPKY (YMCJO Iapa-
METDOB YDaBHEHUS, OIpEeleJEHHEX N0 BHOODKE). ECAM JIMCIEepCHM OJHOPOL-
HH, MaTeMaTU4YecKasd MOJIejb alleKBATHA, ECJM HeOIHODOIHH - HeajleKBaT-
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Ha. bonee u/u MeHee OObEKTUBHHM KpUTepueM OJHOPOIHOCTH IUCHEepCui
SBJIIETCA 3HAa4YEeHWe OIHTHOI'0 KpuTepuda duiepa.

Fo I - ,..‘_Sf_‘?_l.l__., ( A- 6)
1.2 S%en

THe vV, - YUcA0 cmenexel Cce0000b YUCJUTENA;, V, - YHCJO CTEeIeHEN CBO-
OoZp 3HaMeHaTeJid. B YicCauTese BCcerza HoJwHa OHTh GoJbliad JUCIIEDPCUd,
B 3HameHaTeJie - MeHbllas, AUCIIEpPCUa ajeKBaTHOCTU 00buHO CoJiblle Ouc-
TIepCUU BOCHOPOUBBOJVMOCTU. 3TO O0BACHAETCA TEM, YTO IUCIEPCHUd ajek-
BATHOCTY BrJwuYaeT B celd [Ba BUJa ouMCOK -~ CUMOKH pacueTHee, 0fyc-
JIOBJICHHBE NPUCAUKEHHBM XapPaKTepOM MATEeMaTUUYECKON MOIesu, U  OWKHOKK
OKCIIepUMEHTANbHEE, & JUCIepCUss BOCIPOU3BOAUMOCTH (OIMHTHAA IWUCMep-
CUsA) XapaKTepuayeT TOJBbKO OWMOKMA 3SKCIepUMEHTa. ONHTHHA KpuTepunn du-
epa CpaBHUBAKWT C TalJUYHHM 3HAYEEMeM KpuTepus Oumepa F®, B3ATOTO ¢
TpeOyeMEM UDOBHEM 3HAHUMOCTU ¢ - eCJ¥ OIBTHHA KpuTepudl duumepa
MeHblie TaOJUYHOI'O, TO IUCIEPCHU OJHOPOAHH YU, COOTBETCTBEHHO, MOIEJb
alleKBaTHa 9KCIIeDUMEHTY, ecJu 0oJiblie -~ IWCIEPCUM HEeOOHOPOIHH U MO-
JieJilb HealleKBaTHA.

Cwm. Takxe Ananor, Ananorua, BOCIIPOU3BO ANTH, [emepmHnposaHHO-Cmoxacmmdeckis
npoyecc, ﬂemepMMHMposaHHb/V? fpoyecc, ﬂemepMMHMCan‘JHOCfT)b MaMEeMammn4ecKoy MoLenm,
Hocmoseprocmes, Mogemmposarme, Mogemposarnne mamemammieckoe, Mogemiposarue mbic-
nerHoe, Mogenmposanmve ¢puzmieckoe, Mogens, Mopgens mamemamirieckas, Mogens 3xkcrepu-
MermanbHO-cmamucmdeckas, MeicnenHsii sxcriepumerm, Oxkpyrnenms npasuna, [logobue,
[IOHUMATD, [MoHsmue, lNpuanna, [NMpmansnocms, NPWHAHATS, Cessb, Cneacmsue, Cmoxacmu-
yeckmi ripouecc, CmpyxkmypHaa mogens, CmpysmypHocms, Cocmosims, CytHocms, Ssnewue.

Ancopbuus (< siam.  ad - 1) npocmpaHcm8o, ueas, 06pas3 oetdcmsus,
cpedcmso ¥ IP.; 2) NpuUCmMABKd CO 3HAY. HANPABAEHHOCMU, NpUCoeiuHe-
Hud, npudayl ¥ Adm. SOrbeo — BTATMUBATL B cebdA, MorJouwaTtbh, BOUPATD.
- W.X. Isopeuxudt. [137]) - npouecc NOIVIOUWEHUSA (KCHUEHTDUDOBAHUA) 8e-
wyecmea (axcopbata) u3 00wéMA fa3 HA NOBEPLHOCMU DA3LeNa MeRIY HUMU.
B xauyecmse IIOBEPXHOCTH paszfena MOr'yT OHTb COOCTBEHHO IMOBEPXHOCTH,
MOBEPXHOCTE ®UOKOCMU, TIOBEPXHOCTH IOp NOPUCTOTO Teja (azcopbeHTa),
MOBEPXHOCTE dacmuy oucnepcHol @as3sl paclpeeiEHHON B JUCnNepCUOHHOU
cpede.  Quauuveckas ancopliys SABJASETCA pPe3UAbMAMOM OUCNEPCUOHHBL Cun
M CHJI QJIEKTPOCTATHYUECKOI'0 XapakTepa. B KadecTBe alCOpOeHTOB B mex-
HON02UL VCTIONB3YWTCHA IIOPUCTHE TeJia C  pa3BUTON BHYTpPeHHeR NoBepx-
HOCTBK - QKMUBHbE YDJM, CeJuKareju, IMHeoJuTH. CM. Takke JucnepcHuie
cucmemsl, 3oau, [I0BEPXB. TlompobHO cM., Hampumep, [7, 26, 57].
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"HeT Huuero MCTUHHOrO, YTO He MOorso Bbl Ka-
3aTbest noxHbiM. " (Cexern Imnmputk; 2-3 8.)

AkcnoMa (< saam. axioma - aKcuoMa, OCHOBHOE ITOJIORECHUE, UMCXOJIHBMN
npuHun < no3d. 2ped. afLwpo - ToJoxeHre, He Tpebypllee N0Ka3aTeJb-
cTB. ~ A.Jl.Beticman, M. X.lJHsopeuyxkud. [132, 137]) - 1. Hemuxa OYeBUI-
Hasl WM UCTMHA, IpuHuMaeMmasi 023 J0Ka3aTesJbCTB. 2. ToJioxeHue (cyxiae-
HUe, TpelJiokeHUue), KOTOpoe TPY ASNYKTUBHOM TOCTPOSHUM KaKou-subo
meoputt B TpaHMlax 3aMKHYTOW TEOpuU NPUHUMAETCH 0e3 J0Ka3aTelbCTB B
KayecTBe MCXOOHOI'C. [IpyMHUMaeMOe IOJIOREHWEe MCIOJLIYeTcd 19 JoKasza-
TRJICTBA BCeX IPYI'uX IIOJIOREHUN (TeopeM) 8TOM TeOpuH.

AKCUOMH UMENT OIHTHOE, JIMIUPUYECKOoe TIPOMCKONIeHre. UMM CTaHo-
BUJUCE JIOTHYECKUE MbICACHHLE MOGeau, BOCHPOU3BOAAWKMECH BO MHOKECMSBE
CO3HAHMAY Ha IPOTSAXEHMH Da3BUTUS LMBUIM3aLMKE. He crlelyer aymaTb, 4TO
NIpYHUMAaEMas B TOM WJYM WHOM TEeOpuM aKCHOMa BooOme BBOIAUTCA B TEODUD
0e3 Kaxoro-Jmbo MepBUYHOTC 000CHOBaHUA. (0CCHOBAHKE aKCKHOM OCYIeCT-
BJdeTcs, HO, KaK [OpPaBuJO, 32 I'pAHUIAMA AKCUMATHYECKH MOCTPOEHHHX
MaTeMaTH4YeCckux Teopui. Cucmema akcuoM OOJRHA YIOBJETBOPATH TpeboBa-
HUSIM HEIPOTUBOPEUMBOCTU, TIOJNHOTH W HE38BUCUMOCTU. Kpumepuem UCTUH-
HOCTU aKCUOM HABJSIETCHA [paxTuyecKasl NMPUMEHMMOCTD TEOPUM B UEAOM.

Tepmur "akcuoMa" [IPUMEHSINICS yke ApucToTeeM (384-322 rr. [0
P.X.) B xauecmse WCTUHHOT'O IOJIONEHWS, KOTOPOE HEe HYERIaeTcsa B JoKa-
3aTeJIbCTBE BBUJNY SICHOCTH YU NPOCTOTH. [l03%e SCHOCTb Y MPOCTOTA CTalu
UCTOKOBHBATHCH KaK OueBMIHOCTL. ABTOp "Havana" Erwkauz (III B. 10
P.X.), JpeBHETpeYeCKUN MaTeMaTUK, UCXOIdJi U3 TOIl'0, YTO TAKUE NOHA-
mus, Kak "mouxka" “ "npsamas’ SCHH KaMIOMY A AKCUOMH, paclipoCcTpansi-
ecss Ha 3TU T'eOMETPUUECKUE TOHATUA, ABJANTCH OUEBUIHBMY KCTUHAMU.
Taxkoe IIOHKMaHUE AKCHUOMH TPOCYUECTBOBAJO J0 cepeluHs XIX B., Korna
OHJIO TIPW3HAHO, YTO TpefoBaHue "QUEBHUIHOCTU" HOCUT CUObEKMUBHLIL Xa-
pakTep. DBHJIO TaKie OIpOBEepPTHYTO MHEHUWE, UTO aKCUOMH ABJIARTCA abco-
JOMHO HEW3MEHHEMY, 38KOHYEHHBMY, HENpeJoXHHMA W &0COJIOTHO 3aBEpHEH-
HEIMA MCTUHaMM. [IpakTUYEeCKM CHUCTEMB aKCUOM W3MEHANTCS B [Ipolecce
Das3BUTUS HAYKU, W UX coJepkanue MOXeT OHTH AOCTATOUYHO TIPOU3BOJBHEM.
lfoppobro cM. [138]. ‘

AkTuBHME (fpaHy. actif - aKTUBHHE < qam. activus - JesTeJbHHI,
OT agere - JejaTh. M. Oacmep; (1886-1962). [155]1) - ILesTEJbHHA,
SHEPI'MYHHM, OHCTPO NPOTEKaWUWUd, CTPEMUTENBHO pa3BUBANIUACH.
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AkTyanbHass 6eCKOHEYHOCTb (< no3dHeaam. actualls - QarkTUUYeCKH
CywecTBYRUMA, HacTodAWMP < saam. activus - JelCTBEHHHW, MPAKTUYECKUH)
- TPUHATOE B MAMEMAMUKE NOHAMUE 0 OECKOHEYHOU COBOKYNHOCTL Ka-
Knx-aubo o00wexkmos, TIOCTPOEHHE KOTOpOH# 3aBepuleHo ¥ 00BEeKTH KOTOpou
OpenCcTaBJEHE OAHOBPEMEHHO B BUIE 3aBEPUEHHOIO, CcOOpPMUPOBABIIErOCH,
T. €. aKTyaJbHO CYUECTBYWWEIO MHOXecmsd. I[Ipumepom MHOXECTBa, UMeple-
ro "axkTyaJbHHU" XaparTep, dABJAETCS MHOXECTBO JeucmsUmEsnbHHL HUced,
3aKJOUEHHEX Mexly O u 1. JaHHOe MHOXEeCTBO ABJsAeTcA 0eCKOHEUHHM,
HECMOTPSA HAE TO, YTC CHO UMeeT “Hauaao" (Hoab) W "xoHey" (HauboJiblee
YUCa0 - efuHuya), ¥ B TO ¥e BPEMsd I0Jpa3yMeBaeTcsd, 4YTO BCe JEHCTBU-
TeJIbHBE YhCJa Ha 3TOM OTpe3Ke JaHH HaM OIHOBPEMEeHHO. TO MHOXECTBO
O0ecroHEYHO B TOM CMHCJE, YTO [POLEeCcC NEePeCuYéTs ero 3/4eMeHmos He
UMEeT KOHUa, HO OHO aXTyaJbHO, T.K. BCC IeHCTBUTEJBHHE YHUCJa HA OT-
pe3ke [0, 1] MHCJATCA JAHHHMUA OJIHOBPEMEHHO. AKTyaJibHad OeCKOHey-
HOCTb BO3HUKAGT B PE3UA6MAME MBCAEHHOZO OTBJEUEHUA OT 3TOU HE3aBEp-
WEHHOCTH, T.€. B Pe3yJbTaTe INDPUMEHEHUA AOCMPaxyul axmyansHoll 6ecko-
HeuHoomu. CM. Taxkke AxmyoabHocms, BE3SKOHEYHBM, [lomeHuuanbHas Gecko-
HEYHOCMb .

AxkryanbHOCTb (< sam. actualis, activus -~ HEHCTBUTEJIbHHN, MNpax-—
TUYECKUNA, JesdTeJsbHHU, 0T actus - IBUMEHWe, [elCcTBUE, aKT. paboTa,
gunoc.  (ocyuecTBJEBHHASA, 8 omaudue om "potentiq”) HeACTBUTEJLHOCTD,
aKTyaJibHOE COCTOfIHUE) - Ba¥HOCTb, UCKJOYNUTEJBHOE 3HAYEHKE [JA Hac-
TOAWErO MOMEHmA, JEWCTBUTENBHOCTL IJS JAHHOT'O spemexHu. [pOoTUBOIO-
JIOKHO NOMEeHUUQbLHOCTU.

AMop(HbE (fpary. amorphe - aMmMop@HHZ < 2ped. opuoppol - 5e300-
pasHuii, He yMmenuuit obpasa, dgopmet) - 1. BeCOOpPMEHHHN, pACIIHBYATHI.
2. He umenuuil KpUCTaARNMYECKOT'0 CTPOEHUd.

Anamma (< gpaHy. analyse < gagm.  analysis < agped. AVOALGLT -
pas3JiokeHue, pacTBoperue. M. dacmep; (1886-1962). [155]; dAvoAv6LT -~
paspyweHue, 0ocROCOKIEHUE OT Yero. &ewV, CMepTb. A.J. Beldcman,
p. 1834 r. [132]) - memod uCCJelOBaHWdA, 3aKJOYaARIMACA B TOM, UTO
UCCTeNyeMER  oO0bexm (Cyfbexkm, Ccucmema) pacCUJEHAETCH Ha COCTaBHHE
YQCMU,  SACMEHMs, KORIHK U3 KOTODHX 3aTeM UCCHeNYEeTCHd B OTIeJBHOCTH
KaK YacTh PacuJeHEHHOI'C ues020. AHaJ U3 MOXET OCYUMEeCTBJAAThHCA Jusu-
YECKU U MBICAEHHO, KaK JIOTWYECKUA MPUEM.

BuIesleHHEE B IIpolecce QUa3KMUEecKOoT? aHa/3a XapaKTepPucTUKU 3Je-
MEHTOB oforauanT YeJsOBEeKa HOBHM 3HAHUEM, C MNOCJefywled COOpKOoi COb—
eKTa, CHUCTeMH WUJM PeKOoHCTPYKUMed. Hampumep, ILjas peOG€HKA COBEPHEHHO
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eCTEeCTBEHHO CTpEeMJieHue pa3obpaTh UIPYUWKY Ha COCTaBHHE YacTyd, U3Y-
YUTh WX U MOIHTATHCA co0paThb. M3BECTHO, YTO C BO3pPacTOM 3TO CTpPeM-
Jerue ocJsiabepaeT ¥ TOXKUBUME JIONY, TOXE COBEpUWEHHO eCTEeCTBeHHO, Qu-
3UYECKAN aHAM3 3aMEHANT MHCJECHHEM.

MHCJIEHHHN 8HAJM3 — JIOTUYECKUHX MpPKWEM, MEeTOL UCCHEeJOBaHus, IIpU
KOTOpPOM COBEKT (CYOBEKT, CHUCTeMa) B IIPOIECCE MBICAEHHOZ20 MODeauposd-
HUSA pas3jesigerTcss Ha COCTaBHHE 3JIeMEeHTH, C KOTOPHMU, B 3A8UCUMOCML OT
cywrocmy, 00BEKTa, OCYUECTBJANTCA Te UAX WUHHE MHTEJJNEKTYaJbHHEe Tpo-
LHelypH. BHIEJIEHHHE U MCCJI2JIOBaHHEE B IIpoliecce UHTEJUIeKTYaJbHEX Npo-
Hellyp 2JIEMEHTH [aJiee MHCJEHHO COEIUHANTCH B LeJioe, 000TAlEHHEM HO-
BbM 3HAHKEM, ¢ [OMOWbBK JpYyTor'0 JIOTUYECKOI'0 TpHUEeMa - CuHMmesd. AHaJU3
M CUHTE3 HepaspHBHO CBA3aHH B WHTEJNEKTYAJbHOM IIpouecce, HABJSNTCH
HEOTBHEMJIEMOY Y&ACTBH MHCJSHHOTO MOJENUpPOBaHWS. boJiee TOT'0, aHaJUTU-
KO-CUHTETHUECKAsA JedATeJIbHOCTL I'0OJIOBHOT'O0 M0O3Ta dABJAdeTcda Qu3uojori-
YEeCKOM OCHORONM JIEATEJIbHOCTU YeJIOBEKA.

llpyrue BUIB aHaJMA3a: Mamemamuyeckul (IUCTEepPCUOHHHYA, KOoppeJssaly-—
OHHHW W T.J.), XUMUYECKUH, DEHTI'EHOCTPYKTYPHHN, ($a30BHUA, TEPMOMET-
PUYECKU, MUKDPOCKOIMYECKUH W T.J. CM. Tarkxe Kaaccuguxayusa, Modeau-
poBaHUE MbicAEHHOE, MbiCaeHHas Modesnb, MuCAeHH 3KCNepuMeHm.

AHanuTHYeCcKaa QYHKIMA CM. QUHKUUA QHOAUMUYECKAd.

Aganor (zped. OVOA0YO0( - COOTBETCTBYWHUA pA3YMy WM pPacyeTy;
BoOOWE copas3MepHbl, COOTBETCTBYWUUHA, COIIACHHA ¢ 4eM-Jimb0) - HEeYTo,
rpelcTaBjsapLee cofofl COOTBETCTBUE IPYTOMY fABAEHUK, NPOUECCY, nped-
Memy WM noWsmux, a8 TaKKe CXOIHHW caydal, cxXolHas uied. CM. Takxe
AHanozus, Ilodobue.

"Ecan camLLKOM NpUCMaTpUBaTLCS K aHanoru-
M, BCE OTOXKAECTBAAETCS CO BceM. Ecmm 3aKpbi-
BaTb Ha HUX r1a3a, BCE pacchinneTcs 8 6eckorey-
HOE MHOXECTBO. B 0bomx Cryyasix MbiCsib BnagaeT
B 3acton." (Morann B.léme; 1749-1832).

AHayorus (2ped. AVOLOYLO - TPaBWIbHOE COOTHOWEHUE MEeJIY IBYMSA
UM HECKOJIbKUMU TIPeAMEeTaMy, IPONOPLMOHANBHOCTE, COPasMepHOCTh, CO-
OTBETCTBUE, aHajor'us) - (1) nodobue, CXOACTBO ABAEHUL, NPOUECCOS,
NpeIMeTOB B KaKUX-Ju00 CBOWCTBAX, MPU3HAKAX WM OMHOWEHUAL, HPUUEM
TAKUX SBNEHUN, KOTOPHE pas3JMuHHE [0 CBOEH ulsu4eckol CYWHOCmU, U Ta-
KMX [PEeJMEeTOB, KOTOpHEe pasJuyHel B LejoM; (2) @opma YMO3aKJNYeHUsd,
KOrJa Ha OCHOB&HWY CXOJNCTBS JIBYX ABJIEHUWN, I[IPEIMETOB B Kakux-Jubo
OTHOWEHUAX JesaeTcd BHBOX 00 UX CXOJICTBe B KakoM-Jmb0 ZpyroM OTHO-
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leHuy. IpyruMyd CJIOBaMM, YMO3aKJOUYeHKMe I0 aHaa02ul - 9TO JIOTHYECKHUH
BHBOJ, B pesyasbmame KOTOPOI'C IOCTUTAeTCH 3HAHWE 0 CYHHOCTH SBJEHUS
WUJM [Ipy3HAKaxX MpeIMeTa Ha OCHOBAHUM 3HaHUS TOro, YTO U3yvyaemoe §B-
JIEHle WJY paccMaTpuBaeMbil NpeiMeT WMeeT CXO0JCTBa C JPYTUMU SIBJISHUA-
My, TIpeameramu. CM. Takke AHaaoe, Msomopdusm mamemamuueckut, [1000-
bue, [odobus meopud.

AHusoTpomMa (< 2pe4. aviL607 - HepapHHH, HecHpaBeJJuBHIL + TPOTN
- TIOBOpPOT, T[EepeMeHa, IpeBpaleHue, ofpalleHue, TpeNw — MOBOPAYUBATD,
obpauaTh, WU3MEHATL, MEepeMEHsTh, TPONOL — MOBOPOT, 000poT. A.I. Betic-
moH, p.1834 1. [132]) - 3asucumocms GUBUMECKUX CBoUCm8 (MEeXaHUYeC—
KUL, ONTUYRCKUX, SJEeKTPUUECKUX, PEos02UHecKUuUX U T...) eewyecmsa OT
HampasJseHusa. CM. Takxe M3omponus.

AHTH. .. {2ped. avTL (8 CJAOKHHXL CA08QYL) - NPOTUBHOE JEUCTBUE,
3aMeHa OJHOT'O JPYTMM, B3aUMHOCTB, mozobue} - MpucTaska, 0003HAY8l-
Nas TIPOTUBOIOJIORHOCTL, TIPOTUBOpEYMe, BpakdeOHOCThL ueMy-Jubo, Hal-
DaBJIEHHOCTD IIPOTUB Yero-Juboe, HaNpuMep, aHMUCUMMEMPUYHOE OMHOUEeHUE.

Amnapar (< sagm. apparatus - CHapsa®eHue, oO0opyloBaHue, Opylus,
IIPUHALJNIERHOCTH) — puGop, MpuUclocobJerre, TexXHUYeCKoe YCTPOHCTRO,
4yaCTb 00OpPYIOBaHUA Liexa, JabopaTopuu, YCTaHOBKU. Hampumep, menaood-
MEHHBIL,  MACCOOOMEHHNILL allliapaT, XUMUUECKU? peakTop 4 T.A. CM. TaKke
lleperoca dAsaexust, IIpouecc, TerHoa02Usd.

AprymeHT (nosabck. argument < saam. argumentum - 1oBoZ, QakTU-
YeCK0e OCHOBaHME, J0Ka3aTeJbCTBO, YMO3akJWyeHue, oT arguere - JoKa-
3HBATL) — HE3ABUCUMAA NEePemMeHHAs seauvduHna (gaxmop), 0T 3HAUEHUS KO-
TOPON 3a8BUCAT 3HaYeHUs @GUHKLUUU.

ApudMeTura (< cpeyd. dpiLipmtiden - apudMeTrKa, UCKYCCTBO, YMEHUe
CYnTaAThH, OT OpL#pol - UYUCHAO) - HAYKA 0 HEOTPULATEJbHHX UeabX U
OPOOHLL POUUOHOALHAY Yucaax. Apu@METHKA BO3HUKJS B IVIyOOKOH JpeB-
HOCTU M3 NpaKTHYECKO¥W MOTPeCHOCTU CUYBTA U uUsMepeHull nacuyaded, pac-
CTOSHWI, BECOB, 00béMO8 ¥ T.JH. IlepBHMU [KCHMEHHHMU UCTOYHUKAMU O
COCMOAHUL APUPMETUKU 3HAHUY B JAPEBHOCTU {ABASKTCS erMIeTCKUe Nanupy-
CH (oroyo 1650 r. 1o P.X.) U KJMHOIUCHHE mamemamu4eckue TEeKCTH Ba-
BUJIOHAH (OKOJio 1894-1595 r.po P.X.). Y [OCJEIHUX INpUMEHSAJach CBO-
eo0pa3Had cucmema HyMmepaluu, TpeACTaBJsBlLas CoYeTaHue JeCATUYHON
(0T 1 10 59) ¥ WECTUASCATMDHUYHON CHCTeM CuUMcseHus (60, 602, 60° u
T. L. ). JIoCJIeIHEE OTpPA3UAOCH B JeneHUl Yaca Ha MUHYMbL, CEeKYHOH, mep-
yuu (nam.  tertia - TpeTudl) ¥ xeapmbl (sam. quarta - UYETBEDTHA): 1
MUH=1/60 4, 1 c¢=1/60 MuH, 1 Tepuusa=1/60 c, 1 xksapma=1/60 Tepuuu. B
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HacTodlee 8pemd UCIOJb3YWTCA TOJbKO MUHYTH U CeKYHAH. COXpaHuBLMECH
KJIVMHOTIMCHEE MaTepuaJitl CBUAETEJLCTBYOT O AOCTATOYHO BEHCOKOM YDORHE
AprMOMETHKU TOT'O BPEMeHM U O CHNOCOOHOCTH BaBWJIOHAH BHIIOJHATL CJOKHLE
PACUETH C WEeCTUACCATUPUYHEMU Apo0AMU. [IpUMEHABIIgACA IPEBHUMU I'DEeXa-
MU aJifaBuTHasd CUCTeMa HyMepaluyu ObJjla 3HAYUTEeJbHO MeHee MNpucrnocofje-
Ha [Jd BHICJHEHUSA CJOXHHX DACUETOB, 0JiHAKO JPEBHErDedYeCKUe MaTeMa-
TUKY TIOJIOHUJIY HOYOMI0 YUEHUD O HAMYPAAbHLX HUCAQAL, MEeopul nponopuyud,
VU3MEPEHUSA BeaUYUH W (B HESBHOM BUJE) TEOPUU UPPAUUOHAALHLIL HUCE.
Upe3BHYaHO BawHHE 3Talltl B DAal3BUTUA apUOMETUKH CBA3GHL C KYJbTYROH
WHI¥YM - BBEleHUWE NO3ULMOHHOA CHUCTEMB CUUCJIEHWS Ha OCHOBE JECATH
yudp ¢ NPUMEHEHUEM HYad, 370 CLeJajio BO3MOXHHM pa3palboTaTbh CDaBHU-
TeJbHO 00Jiee TPOCTHE NPAsuUAQ IJIS BHIICJHEHUS OCHOBHHX apU@MEeTHYECKUX
deticmsull. '

OCHOBHHE 3Tallk Pa3BATAS apu@METUKU B HOBOH 3pe CIeAyBIMe: MoJk-
poCHOE ONUCAHME CUCTEMH AECATUYHHX OpoO0e# ¥ IpaBus IeWCTBUNA Hal HU-
M (1427 T., aab-Kauu), 3alrcChb JEeCATUYHBX ApcOe#, MC CYHEeCTBY, COB-
najapuas ¢ COBpeMeHHO# (1585 r., C.CmeHuH), u3obpeTeHue (1594 r.) u
nybsmugauus (1614 r.) yuerud o saoedpugmax ([x. Henep, 1550-1617),
BRJIOUEHNE B apU@METUKY UDPalViOHAJBHBIX YKWCes (KOHel 17 B.), axcuoma-
muyeckoe TMocTpoeHue apugmeTrku (19 B.). IllonpoCHee cm., Hamp., [36].

Apu(MeTHKO-TEeOMETpHYECKOe cpeaHee cM. Cepeda, CpeldHee, cpedHee
3HOHYEHUE.

ApufMeTHYeCKOE B3BEHEHHOE cpejaHee CM. Cepeda, CpedHee, cpeduee
BHAUCHUE. |

Apn@meTﬁquKoe cpenHee cMm. (epeda, CpelHee, cpeldHee 3HAUEHUE.

ApxuMena 3aKOH (I10 WUMEHM JipeBHerped. quiocoda Aprumeda;  (OK.
287-212 5o P.X.)) - 3aK0oH 2udpo- ¥ aspocTaTuxky. COIJIACHO 3aKOHY AD-
XyMeJla Ha menao, INOMEWEHHOe B KuOKoCmb, JEeHCTBYET BHTAJKMBanUAd Cuad
B HalpaBJIeHU¥ IIPOTHUBOIOJIOKHOM NEWCTBUI CUAb MAKECMU, YUCAEHHO PaB-
Hasd 6ecy H®UIKOCTU B o0bEme MOTPYREHHOW 4acmu Tedia U NPUJIOKEeHHad B
ueHmpe TSESCTU TOTPYREHHON 4YacTH TeJa. CM. Takke Cmamuka.

ApxuMmeja xpurtepuh cMm. [lodobua xpumepud, (I1-3), ([I-4), (II-5),
(Ii-6), II-7), ¢.223.

ApxuMena KpUTEpUd 1IeHTpoOekHHY cM. [lodobus kpumepui, ([1-8),
(-9}, (J1-10), c¢.R24.

AcuMMETpHSI, aCCHUMETPHs (ZIONyCcTUMO) (< 2ped. O - He U GUUUETPLA
~ COpa3MepHOCTh, Hajjlexauas [PONOpLUS, CHMMETpHS;, OB6UUMETPLO — He-
JOCTATOK COPa3MepHOCTH) - OTCYTCTBME COPa3MEPHOCTH, COOTBETCTRUSA B
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DACIIOJIONCHIN  yacmeld  Ueacso OmHOCUMEAbHO UeHmpd, CpedHel AUHUL,
NAOCKOCTU, OTCYTCTBUE NPASUALHOCTU B DACIIOJIOMEHWM, pPAa3sMelleHny ye-
ro-ymbo. Hampumep, pacnpelenexue CAYHQUHOU  B8EeAUMUHbL. MOXET WMETh
CKOWEHHOCTE OTHOCUTENBHO MAMEMOMUUECK020 OXUOaHUA. ¥ MISKONUTabWLUX
HalbJ/mIaeTcs aCUMMETPUS HEKOTODHX BHYTPEHHUX OpPraHoB, ¥ UJEHUCTOHO-
MUX 0JHa KJewHs OuBaeT OoJblie AZpyrod m T.1. CM. Takke CumMempus.

AccouHaTHBHOCTL ((fpaxy. association - accoumauud, 0T associer
~ 00beIMHATL < Jaam. associare - COENUHSATH, OT as- (M3 ad-) - Ipu- #
socius - o0Wuil) - coYeTaTeJIbHOCTb, COYETATEeJBEHHH 3aKOH, - CBOHMCTBO
CAOKEHUA W YUMHOXEHUS YUCes, BHpamaeMoe ToxIecTBamu: (a+b)+c=a+(b+c)
n (a-b)-c=a-(b-c). Tepmux "acCOIMATUBHOCTBL" B 1843 I'. BBEJ YUIbAM
FamuibToR (Hamitlton William Rowan, 1805-1869).

Accoupauus (Ppany. association, 0T assocler - COeJVHATHCA, CO-
YeTaTbCd, aCCOUMUpPOBATLCH < JAam. assocliare - MNPUCOEIMHATH, MNpUCOe-
IVHUTBCH, OT as- - Iipu— U soclus - ofuwmit, coBMecTHREI) ~ (1) codera-
HUe, COeIVWHERUE, CKOIUIeHKHe 4Yero-Jubo; (Z2) MbC/AeHHAA CBA3b MEXIy 0T-
lesbHEME ofpasaMy, I[PENCTaRJACHUAMY, TIpU KOTOPOA OIUH U3 06pasos,
NPEeLCTAaBJIEHUHA BH3HBAEST APYIroW. ACCOLMAaIUS II0 CXOLCTBY, I10 CMEKHOC-
TV, aCCOLWAlua 0 TNPOTHBOTIOJJOKHOCTH.

b

Be3pa3mepHasd QU3MYECKAS BEJMYMHE - GeAUHUHC, B DPA3MEPHOCTH KO-
TOPCH BCE noKasameal Cmenexu IPU OO0OWEHHBL CUMBOAQL OCHOBHML FU3L-
HECKUX S8EAUHUH DPaBHH Hyaw. HalipuMep, BCE OmHOCUmMesbHbe QU3UYECKUE
BEJIMUUHE (Maccosas doad, MoabHad 0oad, 00BémHas 004A, OTHOCUTEJIbHAA
NAOMHOCTML,  OTHOCUTEJIbHAS 3JJIEKTpUYeCKasl U MaruuTHas I[pOHMIIAEMOCTE,
KO ¥ Op. ), napaMempudeckue GequvlHb, KOIUDPOBAHHHE TEPEMEHHHE B 3a-
Javax IJIAHUPOBAHUS JSKCNEPUMEHMQ, Kpumepul nodobus, HOPMUDOBAHHHE
NEePeMeHHLIE, NPUBLOSHHLIE NEPEMEHHLE, CMAHOADMUSOBAHHBE CAYHAUHLE 8e-
AUHUHL,  cmamucmu4ecKue KpUTepud u Jp.

BepHyJu ypaBHEHHS CM. J0eanbHds XUOKOCMb.

"beckoHeuHOe - MCTUHHAS CYLIHOCTb KOHEY-
HOrO, noammHHoe koweuroe" (Slionsur Deviepbax;
1804-1872).

BEeCKOHEe4YHOCTb (Mam.) - noxaAmue, BO3HUKAWIEE B DA3JIMYHHX pasje-
JIaX mamemamuxy. B OCHOBHOM KaK IIPOTUBONIOCTAaBJIeHWe TOHATUIR KOHEeWH020.
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[forsATE OECKOHEUYHOCTH HCIIOJIB3YETCA B CHAAUMUYECKUL U I'e€OMETDPUUYECKHUX
meopuaxr  JJg 0003HGUeHUs "HecoOCTBeHHHX" WX "OeCKOHEYHO YIaJEHHHX"
JNEMEHMO8, B TEODUW MHOXECMS U MATEMATUYECKOW JIOTWKE TNpU UIYYeHU:
"OEeCKOHEeYHHX MHOXECTB" U B JIPYIUX paslelax MaTeMaTukyd. B maTematu-
YECKOM QHOU3E OJIHUM W3 OCHOBHHEX HABJAETCS IIpeliCTaBJieHHE O OeCKOHEeY-
HO MaJEX U OSCKOHEYHO OOJIBUMX TMEePeMEHHBL B8EAUHUHCE, TPUYEM OeCcKo-
HeYyHoe paccMaTpUBaEeTCs B HEPaspHBHOA CBA3U C  KOHEYHHM: DeaJibHHEA
CMBICJI WMEeT TOJIbKC DAa3JIOKEeHWE KOHEYHHX BeJIMYMH Ha HeOrpaHUu4YeHHO
BO3pacTanliee 4UCAO0 HEOTPAHWYEHHO YORBAWUWMX cJlaraeMex. MaJjo TOJKy OT
[ICIBITKY  [OJCYETa Koaudecmsa modex Ha He0OJIbUOM 0Tpe3ke JOoi AUHUU
(mapalZokec: B KOHEYHOM 3JieMeHTe - 0eCKOHeYHOe 4YKMcJjo Tover!). Jlejo B
TOM, YTO NpPakTAYECKUA HHTEepecC MNpeACTaBssgeT He OECKOHEeYHO MaJas Be-
JMUYuHa cama 1o cebe, a Te CJy4yad, B KOTODHX paccMoTpeHrue GeCKOHEYHO
MaJibiX BeJIMUWH TIPABOJUT K BeJUY/HAM KOHEYHEM. Tak, omHoweHus OecKo-
HEYHO MaJHIX BEJWYMH, Jexallie B CCHOBE ONpEefelieHHd Npous3sodHoll, Ipu-
BOOAT K BIOQJHE KOHEYHHM 3HAUEHUAM TaHT'eHCa YIVIa HAKJIOHZ KaCATesb-
HOM; Ccymma GECKOHEUHO GOJIbLOIC uMcja DECKOHEeYHO MaJbxX — (IUIOoWAfioK)
NPUBOAUT K KOHEYHOMY 3HaUeHUN uUHmespaad (naowadu ol xpusod).

AHONC2UYHLLL XapaKTep UMEeeT IOIOJHEHUE CUCMEMb. 0 lcmBUMEaAbHBIL
YUCces JBYyMs HECOOCTBEHHEMU 4YUCJHaMy +wo W —o,  COQTBETCTBYNIME MHOTYM
TpefoBaHUAM MATEMATUUYECKOI'C aHaJu3a.

DEeCKOHEeYHOCTh (fun. ) — QUIOCOQCKas xamezsopusi, XapaxkTepuaywoiad
HEeUCUEpaeMocTs mamepul 1 @dopm IBUKEHUs, MHoroobpasue npedmemos u
ABAGHUT MaTepuabHOT'0 MUpa, QOpM ¥ TEHIEHUUW erc pasBUTUd. Becko-
HEYHOCTh Kak KaTeropus — NPOAYKT MHTEJUVIEKTYAJbHOW LEeATeJIbHOCTU 4e-
JIOBEKa, IHTaplerocd ro3HaTh cefs U CBOE MeCcTO B Mype. YesoBek obpe-
YEH ¥UThH B OKDY®EHUUM OSCKOHEUHOCTH, TIOCKOJIBbKY OECKOHEYHOCTb ECTh
HeoThbeMJIeMass 4acms Hallero YETHPEXMEPHOT'0 NPOCMPAHCMBA-8DEMEHUL.

Kareropus "0eCKOHEYHOCTH" 3apoiufack GoJiee IBYX THCAY JIET Ha-
3a] B npouecce pal3BUTUA Halled uuBum3aumum. [lnaToH (428 uju 427 Lo
P.X. - 348 unu 347 o P.X.) yTBepxZaJ, 4YTO0 OECKOHEYHOCTb CYUECTRYET
TOJBKO NOMEHUUANLHO, a He peaJlbHC, HE axkmyaasHo. OH [pencTasJsan
0ECKOHEYHOCTh KaK HEeUYTO B JBUXEHUM, KOTOPOe "CTAHOBUTCS BCEIrJA WHBM
U UHBEM".  ApucToTeib (384-322 50 P.X.) IpM3HaBaJ TOTEHLUaJbHYD 0ec-
KOHEYHOCTb, HO Er'0 MHTEepecoBaJia He abcmpaxkmHas 6e3rpaHuyHOCThb, a Ta
BeJIMYyMHA, KOTODYW MOXHO TO3HATH UYBCTBaMu. CTOJIETHA chnycTd IKOpIAHO
BpyHo (1548-1600) paccmaTpuBaJ OeCKOHEYHOCTH HENOIBUXHON U aKTyaJb-
HO CymecTByble#h. IyO0oKudl QUuI0COCKUE aHaqus npobaems. GECKOHEUYHOCTH
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nprvHaziexuT I'.B.®.Teremo (1770-1831), KOTOpb¥ pasnuyall UCTUHHYO
(kauecmseHHyw) W "IypHYL" OECKOHEUYHOCTh (Kak Ce3rpaHdyHOe yBeJnye-
HYEe KOJMYECTBaE) U CBA3BBaJ 0SCKOHEYHOCTH C pasBUTHEM. brel Iackalb
(Pascal Blaise, 1623-1662) yTBepxaaj, UYTC MUP eCcTh "OeCcKoHevyHad
cepa, LEHTP KOTOpPOW BE3JE, & OKPYXKHOCTL HUTHE".

BECKOHEYHOCTB, KAK ¥ B8QUYHOCMbL, KAXeTCH MPAHCUEHOEeHMHOU, Hernos-
HaBaeMmoW xareropuerl. Tak, P.lexapT (Descartes Rene; 1596-1650) ka-
TEerCpPUYECKY O0TKA3bBaJCs BCTYNATb B CIOp 0 OSCKOHEYHOCTH, CcuyTad
CBOM Dpa3yM, Ja ¥ Jwboi IpYyrod KOHEYHHH yM, HEJIOCTATOYHHM IJA IIOHU-
MaHus OeCKOHEUHOCTH KaK COXeCTBEeHHOW cyTu. K 5Toi xaTeropuu obpaua-
JUCh HEe TOJBKO YYEHHEe, HO U IUCATENM, TOSTH U XYIOKHUKK. "Pacckas B
pacckaze", "KapTuHa B KapTuUHe", "CHH BO CH&X" - 9TC BCE aJUIETOpuu
OECKOHEYHOCTH. MM ellé - O0ECKOHEYHOCTbH 3EpPKaJIbHEX IOBTOPOB, 06eCK0-
HEYHOCTb Yy30POB B KAJENJIOCKCIe I[IpU NOCTOAHCTBE OHTUA CTEKOJ. MaTte-
MaTUK ¥ Punocod II. . YcneHCKUE B OJHOM M3 CBOUX KHUTD Hamucal: "B ca-
MOM JleJie, UTO Takoe OECKOHEYHOCTh, Kak eé pucyeT cebe 0OHKHOBEHHHM
yM? 3T0 mponacTb, 0e3lHa, KyIa NajJaeT Hall yM, TOOHABUWCH Ha BHCOTY,
Ha KOTOpPOM OH HE MOXeT yAep#aTbcsi". CM. Takrwe BESKOHEYHHNA, [Momexuu-
ONbHAA OECKOHEYHOCMS. '

"BE3SKOHEYHbIH, Gecrnpele bHuil, GearpaHuussll, 6e3pyOemHH, Heus-
MEPUMBII, HECKOHYaeMBi, BEYHHM IO BPEMEHU wm TPOCTPAHCTBY. (...) ||
YpesMepHO BeJMK1#, [0 pasMepaMb CBOMMb, HEOOHYAWHO GOJBMON wwm IIPC-
JOJMEUTESIbHEA. (... ) DBE3KOHEUHAA BeAUMUHA ware. HECOU3MEpPUMas HU Cb
KaKow BeJUUXHONM; He BHpaxaeMmMas HUKAKOK LBEpOn, 4YWCJOMb. CpaBHUTENb-
HO Cb 0E3KOHEYHO 8eAUKOl, BCAKAd IaHHAA BeJWYMHA HUUYTOXHA, a 0e3Ko-
HEYHO Maadst, TIepelb BCSKOW JAHHOK, camMa HUYTORHA. (...) Be3koHeu-
HOCMb x. COCTOsIH1Ee, CBOWCTRO OE3KOHEUHAaI's. || 8 watem. NOAOKUMEALHAA u
OMPUUAMENLHAA OE3KOHEYUHOCTM, OEe3KOHEUHO BeJKOe ¥ OE3KOHEYHC MaJoe
qucso. " (B M. Jaae; 1801-1872) [133]). CM. Tak#e HECKOHEYHOCMSb.

BHHTaMOBCKHE XMAKOCTH (TeJa lIBegoBa-buHIaMa) - HEHbHWMOHOBCKUE
Kudkocmu, uMebmye npedes TEKYUeCTH 6., (HayaJbHOE HANpAKEHuUe cosu-
ea). DUHIaMOBCKUM ¥UIKOCTSIM CBOMCTBEHHO COXPAHEHUE Cmpyxkmypsl (He-
IOABUKHOCTL) BIUJIOTH AC JOCTUXEHUA HANPAKEHUS, pPAaBHOT'0 HaYaJjbHOMY
Hallps®keHun cIpura (ynpyzocmu npedeay). ol AeWCTBUEM HANPAKEHU,
IpeBHIanIpX npedea TEKYHUECTH, CTPYKTYpa paspyllaeTcs U KUOKOCThH Be-
IeT celbs Kak Hbiomonosckad (puc.b-1). C yBenryeHueM cxopocmu ledop-
MallMK HaOmodaemod (sgfdexmusHaa, JAOKAALHAA, Oelemsywuoad) 8A3K0CMb
TeJ lIBegoBa-buHI'aMa ymeHbllaeTcs (puc.b-2, H-1).
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Puc. Bb-1. 3aBHCHMOCTE HaNpsDKEHUS Puc. B-2. YMeHbiueHue HabmogaeMon
CIOBHMra OT CKOPOCTH AedopMmauuy JUis (3¢ dexTuBHOMH) BS3KOCTH, TR
OWHTaMOBCKOH KHIKOCTH: OUHTaMOBCKOH KUAKOCTH c
Oy - Dpeles YNpyrocTH (BayaibHOE VBEJIMUEHNEM CKOPOCTH Ae(hOpMalHH,
HAIPSHKEHHE CHBUTA), dy/dT: o P PR ows
tg B =1 - nnacTuueckas (CTPyKTypHas)
BSI3KOCTD

COOTBETCTBYyNIAA MaTeMaTuueckas modeab mevexusd ObJia  OpepsoxeHa
B 1889 r. pycckum yuéHsM ©.H.[lBepoBeM (1840-1905). [lo3nHee, B 1916
r., GHaaosudHaA 3asucumocms Opia mpexasoxeHa 0. bBudnramom (E. Bingham,
1878-1945) [108]:

6.~ 6yo= -~ N ——, (B-1)
dt

Pae M -~ KO3fPuyueHm nagCmu4ecKoll 8A3Kocmu, 6., - HaYaJbHOE WJU Cma-
mudecxkoe HanpsaweHue ciasura. Ilosejenue TeJd lBeioBa-bUHIaMa MOXHO
OOBACHUTE M3 NPEANOJOKCHUS 0 HAJUYMKA Yy [OKOSUelcad HUJKOCTH IIPOCT-—
DAHCTBEHHON CTPYKTYDPH, IOCTATOYHO ¥ECTKOW, YTOOH OKa3HBATH COMNpO-
THUBJIEHME JIOOOMY HAIDAXEHUD, HE [PEBOCXOJAlleMy 110 BEJUYUHE 6.,. llpn
IPEBHUEHUA CTATUYECKOI'0 HAIPAKEHUA CTPYKTYpa IMOJHOCTBR pa3pyliaeTcsd
U cucmema BeIBT cebd KaK HbOMOHOBCKAA KUOKOCMe TIPU  HAIPAXEHUAX
cHBUrE 6y -6ro. [pUM CHUNEHUYM HAIpPAXEHUA CIBUI'E 6,<6.,, CTPYKTYypa
CHOBa BOCCTAHABINBAETCH.

HexoTophM OUHI'aMOBCKMM RUJIKOCTSM TUNA NCesfomens CBOWCTBEHHA
muxkcomponust {(puc.T-4). KuAROCTY TUIla IICEeBIOTeJia B Ipoliecce Jedopma-
UM He TepdwT MOJHOCTBHK CTATUYECKOr'0 HalpaXeHUs CABUrE U IPOABJANT
TEKYUYECTh, Laxe Korga e& 3QPexTs HeResuku [108].

[0 peosozuHecKuM XapaKTEpUCTHUKAM K TeqaM liBeloBa-BUHIaMa 0O4eHb
OJIM3KW Takye ®UIKOCTH, KaK OYpPOBHE DACMBODH, WJA&MH, MACJISHHE Kpac-
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k¥, 3yOHHE NacTH, CTOYHHE I'psisd. B KayecTBe OHTOBOTC IpUMepa MposAB-
JIEHVS TIpefedia YIPYI'oCTU Y HEHLTOHOBCKOW MUAKOCTY MOXHC HA3BATH Ma-—
MOHE3 W HAMYPAALHYXY CMETaHy - JIOKKOA WX MOXHO 3a4epnHyTh "C Iop-
Kop'". HayyHHE SKCIEDUMEHTH C [IMIEBHMYA IDPOAYKTAMU 3aTPYIHUTEJBHE
BBULY KpaliHe HU3KOU 80Cnpoussofumocmil.

CM. Taxke Bauccewbepaa aggfexm, BOCHPOU3BOIWTE, BA3ATh, Juc-
NepcHue cucmems, 3oau, I[VIACTHKA, I[lnacmuvHocme XUGKOCMU.

BykBa -~ 1. OJieMEHTapHHY 3HAK KaKoA-JU00 CUMBOJIMKY, paccMaTpu-
BAEMHI BHE 3Q8UCUMOCTML OT BHPAXAEMOTO UM CMHCJA. 0O0HYHO CYKBH BBO-
IATCS B DPACCMOTpeHUe [NYTEM COTVIAWEHUS ¥ MCIOJB3YKTCA B Kauecmse
SJIEMEHTAPHHX "KUPIUUYUKOB", U¥X KOTODHX TII0 OlPELeJIEHHEM nDASUAIM
CTPOATCS BHpaXeHUS JaHHOW CHUMBOJIMKM. 2. DYKBa - NMOHAMUE MEoPUU UH-
gopmayuL.

B

Baniccenbepra 3@PexT - TeHIEHLUA HEKOTOPHX HEHLWMOHOBCKUL  KUD-
KOCmell BCII0JI3aTh [0 BpauawilleMycs BaJly BMeCTO Toro, YToOH OHTh 0TO-
DOLEHHEMY 1IEHTPOOEXHON cunol. Ifgexm BalicceHnOepra 00bACHAETCH MpO-
SIBJicHUEM B HEHbWTOHOBCKOM HRUJKOCTH TaK Ha3MBAeMOW "NEpEeKpEécTHOH
gaskocmu" u OOYCJIOBJIEH HODMUALHBMU HANDAKSHUAMU, LEUCTBYRUMMUA IIep-
TMEHIVKYJAPHO naockocmu  caBura. JgdexT BalccernbOepra HabipiaeTcsd B
BHICOKOTIIACTUYHHX PaCcTBOpax U pacijaBax TOJUMEPOB ¥ HEKOTOPHX HU3KO-
MOJIEKYJIApHEIX Tendax [4]. OQPexT BHNepBHE omUcaH B 1945 r. K. BadcceH-
Oeprom (K. Weissenberg, 1893-1976), CM. Takke BA3ATH.

Bebepa xpurepuit cM. [odobus xpumepudd, ([I-11), c.224.

Bebepa KpuTepHH LeHTpoOewHbA cM. [loBobusa xkpumepud, (I1-12).

Bektop (sam. veclor - HOCSWWH, HECYWWH) - HaAIpaBJEHHHWA OTPE30K
npsmoti, Yy KOTOPOT'C OJUH KOHEU, HaIpuMep, mo4xa A, HA3HBAETCd HOHQ-
AOM BEKTOpa, a JpYyroW KOHell, Halpumep, Touka B, - KOHIIOM BEKTOpa,
BEKTOp, HayvaJbHas TOYKA KOTOPHX MO%eT OHTB BrbpaHa CBOOOIHO, HA3H-
BaeTCA CBOOGOIHBMHU BEKTOPOM, BEKTOD XapaKTepusyercd moldysem (WK
0aurotl) ¥ HampasJieHueM: OT A K B. BeKTOpH, Jexamye Ha OIHCH IIpAaMOM
UM Ha NOpaLienbHbl MPAMHX, H&3HBAWTCH KONNHHEapHBIMH. BEKTODH, Jie-
®ale B OJHOM naoCKOoCmU WY Ha TapalilesIbHHX IJIOCKOCTAX, HalHBanTcsd
KOMIJIAHAPHBIMA.  [[BA KOJJIMHEADHHX BEKTOpa HA3HBAKTCS OIMHAKOBO (Mpo-
TUBOIIONIOXHO) HAMpPABJIEHHbBIMH, €CJIM WX KCHIH JeX¥aT 0 OJHY CTOPOHY (II0
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pasHBe CTOPOHH) OT MNpPAMOH, COeIMHSLIEW ¥X HaydaJa Wi oT 00mero Ha-
YyaJa. [llBa BEKTOpa HA3HBAWTCH pPaBHBMM, €CJU OHU WMENT paBHHE MOAY.JU
¥ 0JVMHAKOBO HaIpaBJIEHH.

KpoMe CBOOOIHHX BEKTODOB B MEIAHUKEe U JU3UKE pacCMaTPUBALTCH
BEKTOPH, KOTODHE XapaKkTepu3ynTCs MOAYJIeM, HalpaBJieHUEeM U IOJOKEeHUEM
HAYaNibHON TOYKM - TOYKH TNPUIIOKEHHUS.

flonamue "BEKTOD" BO3HUKJC KaK MOMEeMOmMUYecKosi a0Cmpaxuud 00bex-
mos, XapaKTepU3yOUUXCs 8eAUMUHOU W HallpaBJieHUEM, HalpuMep, IBUKEHUE
)udkocmel, 20308 W TREPIBX TeJ, CKOPOCMb, HANPSHEHHOCTb 3JEKTPUYEC-
KOI'0 U MalHUTHOI'O nosel. [Joae CKOPOCTEed nomoxd HUIKCOCTH - BEKTOPHOE
noJie, B OTJUYME 0T TIOJS MeMNepamyp, CKAAAPHOZ2(Q IoJs, HO epaduenm
TeMmIlepaTyps — BEKTOp.

Tepumur "BerTop" oko0J0 1845 r. BBEn V.[lamusbToH (1805-1865).

BennuuHa - VMMEHOBAHHOE “UC/A0, OTBJIEYEHHOE Yuc/)o (Jeticmsumens-
HOE WM KOMILIEKCHOE), HECKOJbKO YMCeJ (mo4Kka npocmpaHemsed) U, B00O-
e, aaemerm JOOOIC MHOKecmsa (B CaMOM WKPOKOM CMHCJE). BesuyuHa 01—
HO Y3 OCHOBHHX MUMEeMOMUYECKUX NOHAMUL, CMHCJ KOTOPOI'0 C pPasBUTHEM
MamemamuKy, HeONHOKDATHO YTOUHSAJCS W 0000uaAcs.

1. Eme B ‘"Hawamax" EBrimia (III B. 70 P.X.) OHIM OTYETJKUBO
C@OpMyEMpOBaHH ceolicmsa BEeJUUVHE, HAa3HBaeMbe Temepb IJs OTJUYUA OT
JasbHerunx 0000WeHn TOJNIOKATEIbHEMA CKOASPHLIML BEJVUUYMHAMUA. 3TO nep-
BOHAUAAbHOE TIOHSATHE BEJMYUHH SBJAASTCA HENCCPENCTBEHHEM 0000MEeHUEM
foJiee KOHKPETHHX TOHATUH: OAuHb, naoyadu, O00BEMA, MACCH W T.II

2. PaccMOTpeHuE ckopocmeltl, MOT'YIMX VMETh B8 IPOTUBOIOJOKHEX
HampaBJIeErs, YCKOpPEeHull ¥ T.II. BeJIMYUH eCTECTBEHHO NPUBOIUT K BRJK-
USHHI B CUCmMEeMY BEJUYUH HYAA U OTpPULATEJbHOA BEJVYUHH.

3. B OoJiee o0lleM CMHCJIE BEJUYMHON HA3HBAKNTCA S8EKMOPH, TEH30DH
u T.I.

4. JleHCTBUTEJIBHBE 4UCAQ TIPUHSATO HA3HBATb BeJUYUHEMH, [IOCKOJBKY
OHU 00JaLZanT BCEMU CBOUCTBAMU CKaJSADPHHX BEJUYUH.

5. llepemerHbie BeJUYHUHH, KOAUHECMBEHHO XapaKTEpU3ywlue npouec-
Cb, CBOICTBA CUCTMEMb TeJ # ABAEHUS, 10 CYWECTBY SABJAOTCS UACIAMHU,
BXOOAWMMA B TIOHATHE BEJUYUHH (QHAA0SUYHO, TEPEMEHHEE BEKTODH, TEeH-
30pH ¥ T.I. ).

6. "CayHalHble B8eauvHUHb" TOXE BXOIAT B IOHATHE "BeJUYKMHA" Ha
TOM OCHOBaHUM, YTO pesyabmamst HAOM00eHU U 3KCNEePUMEHmMO8 B  00Jb-
WMHCTBE CJy4aeB ABJANTCS YUCJJaMU U YUCJaMyi caydatHsmu. [logpobHee
cM. [21, 40, 43, 48, 106]. CM. Takke QUIUHECKAA BEAUHUHA.
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BennunHa napaMerpuyeckas - oO0llee Has3BaHUE (QU3NYECKUX BEAUHUH,
IPUBEIEHHHEX K 0e3Da3MepHOMy BUIY IYTEM TOI'0 WM WHOT'O COOMHOWEHUS C
napamempom. llapaMeTprieckiie BeJIMUUHH MOJYUYanTCHd B De3yasmame HOPMU-
POBAHUS TEpeMeHHHX U Npu8elfeHUA NepeMeHHuLr. Eciau  napaMeTpruyecKue
BeJIMUVHE 00pa3ynT Cucmemy xKoopduxram, TO TOCJEIHKN Ha3HBanT napamem-
pudeckol CUCTEMOR KOODIWHAT.

CMm. OmnocumenbHas gu3udeckas seauduHa, [lapamemp, [IpusedeHue
nepemexHHbir, a Takke Hopmaausauyus, Cucmema omcuéma.

BeymuuHa cay4aiHas cM. CAYHQUHOA 8eAUYUHA.

BeJMuHHa (U3MYECKAA - XApPaKTEePUCTHUKa QU3UUYSCKUX TeJl (cucmembt
TeJ), TIPOLeCCOB, #ABACHUU MATepUaJIbHOI'C Mupa, ofllad IJdg MHOXecmsa
00bEKTOB WM SBJEHUN B KOQUECMBEHHOM OTHOWEHWM, HO B OTHOWEHUA KoalU-
Yecmsd KOHKPETHAs He TOJbKO ILJf KaIoro W3 HUX, HO U JJid  KakIoro
anemenma  cucTemb. [lpuMepamy JUBUUECKUX BeJUYUH ABJSOTCA palJfiyHHE
KoagduyueHmet (Cugdysuu, npoHuyaemocmu, Guasmpauul, JUHAMUUECKULL KO-
afduyuerm sA3KoCMUY, KUHEeMamuYeckul KoagduyueHm 8a3Kocmu, nAACmMuU4ec—
KOU B8A3K0oCMU, TUIPARMUYECKOTO COMPOTUBRIEHUS U MHOTUE ID.), napamem-
Dbl COCTABa (KOHUEHMDOUUL O0BEMHOUA MACCOBQA, O00BbEMHUSA MONALHAA, MAC-
COBHEe U MObHLE 00AU KOMNOHEHMO8), XApPAKTEPUCTHUKMA BelleCTB  (naom-
HoCmb, YO0enbHbll 8ec W Ip.), HapaMeTpHR COCMOAHUS (DasacHUe, memnepa-
mypa,  SHEepausl I'ensmMeoabua,  aHepesus [ubbca,  SHMAAbNUSA, 3HMPONUS),
rapaMeTps npoyecca (MaCCOBHM DAcXOod, memnepamypd, 0asaeHue, 8pems,
CKOpOCmb W Ip.), TEOMeTDUYESCKUE XAPaKTEPUCTUKU (00BEM, OAUHA, BHCO-
Ta, pajuyc, naoweds # T.I. ), a Takke pabomd, YCKODEHUE, Cuad, Mac-
ca, B8eC mead, YCKOPEHUe Cuabl maxecmu ¥ T.J. QU3UYECKUEe BEJUYUHE MO-
ryT OHTb pasMepHoMid W 0espasMmepHeMyd. B OOJBMMHCTBE (U3NUYECKUE BEJM-
UMHH - 4ucad detdcmsumesibHble (8eUecmseHHue) .

B npelenax CUCTEMH (QU3UYECKHE BEJUUMHH MOTYT M3MEHATHCA ¥ BO
BpEMEeHM, W B IPOCTPaAHCTBe. Hampumep, HapameTpH mponecca OypeHud -
MEXOHUYEeCKas CKOpOCTb OYypeHus, Harpyska Ha UHCTPYMEHT U CKODOCTh
ero BpalleHus, UCKpUBAEHUE TpaeKTOpUHU, TeMmiepaTypa B 3a00MHON 30HE,
pacxoll ¥ napaMeTph IIPOMHEBOYHOA XUIAKOCTA ¥ Ip. - ABJAKTCS OAHOBpE-
MEHHO QU3UYECKUMU BEIMYUHAMU, NEPEeMEHHbIMU, CAYHAUHLMU BEJIUUAHAMUA U,
HaKoHel, seauduHosmu. Qu3WYecKas BeJAWUMHA — noHAmue MeHee EMK0oe 110
SHOUEHUN, UYeM BeAUHUHA, HO 0oJiee KOHKpPeTHoe. [IpakTU4eCKu Bce (Qu3u-
YEeCKKe BeJIMUMHE olpelefsieMbe C IOMOWbK TeX WU UHHX U3MEPUTEJbHHX
NpUOOPOB ABJANTCH CJYYAUHHMUA BeJUUMHAMIU.
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"BeposTHOCTL - 3TO MNpuayMaHHasi Hamut Be-
SINHMHA, OLEHMBAIOLLIAS BO3MOXHOCTE MpUayMaH-
HOro  Hami  cobutus”.  (Bukmop Kpomos,
p.1946).

BeposaTHOCTL (siam. probabilitas - mnpaBzaonopobue, BEPOATHOCTh) -
YUCJIOBasS XapaKTEpPUCTUKA CTEelIeHUW BO3MOXHOCTY HACTYIJIEHUS KAKOI'0-Ju00
OTMPEJIENIEHHOTO CcOobbimusl B TeX WJM WHHX ONpelesieHHHX, MOI'VUMX MOBTO-
PUTLCS HEOT'PaHMYEHHOE YKMCJIO pas yCJIOBUSX. BeDOATHOCTE ompakaem 0Co-
Obll TUIl CBSA3eH MEeXIy SABJSHUAMY, XapaKTepPHBX IJs MACCOBHX MPOLECCOB.
OOHYHO YUCJIEHHOE 3HaYeHKEe BepOSITHOCTYA HAXOAUTCH .C IIOMOUBK Onpelelie-
HUSl BEPOSITHOCTHA: BEPOSTHOCTb DaBHA OMHOWEHUX YKUCJa UCXONOB, N,
"ONaroNpUATCTBYRWMX " [aHHOMY COOHTHD, K ofleMy 4ucJyy "DPaBHOBO3MOX-
HHX" MCXONOB, n. (g8aA3b BEPOATHOCTU p; C Hacmomol cobumus hy=n;/n
JOCTATOYHO CJIO¥HE ¥ 3aBUCUT 0T 00WEeI'0 4ucsa UCIHTaHu# n. Yem OoJblie
YUCJIO 7, TeM pexe BCTPeYawTCH CKOJbKO-/U00 3HAUYUTEJIbHHE OTKJIOHEHUA
YaCTOTH 7; /71 OT BEPOSTHOCTU P;. B COOTBETCTBUY C ITUM OTYACTHA He-
TOYHBEM, HOCMOMHLM OIIpelieJIeHHeM BepPOSITHOCTY BEPOSATHOCThL OCYUeCTBJE-
Hus coOHTUSA B GYIEeT npedenom:

ny
P(B)=1lm —. (B-1)
N N

Taxum o0pazoM, KamIoMy COOHTUD B COOTBETCTBYET HEKOTOPOE HEOT-

pUIaTesibHOE YKCJI0O - er'0 BeDOSTHOCTD:

0 ¢ P(B) <1, (B-2)

pUYEM [JIs HEeBO3MOXHOTO cobmTus P(H)=0, 1Ja Oocmoseprozo P(D)=1. B
COOTBETCTBUK C 3STUMU GKCUOMOMU TaJieHWe IMOJOPOUEHHON MOHETH Ha 3eMJID
SBJSETCH JOCTOBEPHHM COOHTHEM, €& "B3JET" -~ HEBO3MOXHOE COObTUEe, a
BEPOSITHOCTU BHIaZeHUs "repba" uad "peuwxu" - 1o 1/2, COOTBETCTBEHHO
(MpennojaraeTcs, 4YTO WIeaJibHAS MOHETa He uMeeT QJAYKTYalLu#d naomHocmu
Mo 0oObEMY, WMeeT OJWHAKOBYW TOJUMHY ¥ Dallyc ¥ He MOXeT BCTaTh Ha
pebpo). JpyruMu CJIOBaMHU, pe3yabmamn MNajeHus MOHETH (U He TOJbKO MO-
HETH. .. ) - CAYHQUHCOA B8eAUYLHQA.

CM. Taxke JlemepmuHusm, JIemepmuruUpPOBAHHO-CMOZACMUYECKUT npo-
yecc, JemepMUHUDPOBAHHBIL npouece, Moaeﬂupoeanue; MoOeauposaHue muic—
nennoe, Modeas, Modeab IKCNEPUMEHMOALHO—Cmamucmudeckad, I[I0HUMATE,
Howsmue, Ilpuvuxra, Ilpuduxnocms, I[IPMYMHATH, Cesss, Caedcmsue, Cmoxac-
mudecKull npoyecc, CmpykmypHocms, CUWHOCML, fAsaeHue.
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Bepcus (Pp. version < no3dxeagm. versio - o6opoT, BpalleHue, OT
vertere - BpawWaTh, NOBOpauuBaTh; versatio - BpaumeHue, KU3MEHYUBOCTD,
CMEHa) - OOHO U3 mHoxecmsa (B npedesne, O0IHO U3 IBYX) BO3MOKHEHX,
pasguyapuMxcsd Mexay coOod TOJKOBaHWXA, OOBSCHEHUH ONHOTO W TOr0 Xe
npouecca,  ABACHUA, COoObmuA. Bepcud ABJACTCA PasHOBUIHOCTbL 2unome-
3bl.

Bec Teyia, cuia TaxecTH, [H, Nl - cusa, C KOTODOW TeJO IENCTBY-
eT BCJEACTBUE TAI'OTEHUS K 3eMJie Ha HeNoABUXHYKH ClIopy (ToZIBec),
YISPEUBAKILYD €ro OT CBOOOJHOIr0O NaleHusi. BeC CBA3GH C MACCOU COOMHO-
weHuem P=mg, TIe & - Yckopenue CBOOOIHOIQ HajleHud. OuYeBUIHO, YTO
BeC TeJsa He ABJAeTCH NOCTOAHHOW B8eauyuxoll, OH U3MEHSAEeTCd B COOT-
BeTCTBUU C 3QKOHOM BCEMUPHOI'0 TdAroTeHud Hewotona (Newton Isaac;
1643-1727) (L-3), (M-1) OKOHYATENBbHO COOPMYJMMPOBAHHOTO UM B 1687 TI.

Beca pe3ynbTaTOB MW3MEPEHUR - 4YUCAd, BHPAKAKIUE OMHOCUMEAbHYW
TOUHOCTb PE3YALMAMO8 U3MepeHull. Beca pe3yJbTaToB WU3MepeHuii 06paTHO
TPONOPUUOHANLHbE DUCNEPCUAM COOTBETCTBYRIUX owubox. UTHOPUPOBATE 3TH
paz3auyust Mpy WCTOJb30BaHMY DE3YJBTATOB DPA3SHOTOUHHX V3MEDPEHUN HeJb-
34, T.K. ©9T0 ofecueHuBanc O JydliMe USMEPEHUA, CTaBA UX HA OIUH
YpOBEHb C MaJioHAJE¥HEMY. IoaToMy foJiee TOYHHM K3MEpeHUAM [IpUcBayBa-
eTcsd OosplMil 8ec. B cay4yae HeCKOJBKUX He308UCUMLIL U3MEDeHud &,

Lo, ..., &y ONHOW W TOU ¥e BEAUHLHbL X, B TNPEINOJOXEHWUU, YTC #U3Mepe-
HUst  JIMLeHB  CUCTEeMaTW4YeCKol OuwubOKKM ¥ MMEnT COOTBETCTBEHHO Beca W,
Wo. ..., W,, HauboJee HaJeXHON AUHEUHOU OUEHKOU BeJUYUHH M, ABJAeTCA

apugmenuHeckoe saselerHoe cpedrnee. CpellM BCEX JUHENHHBX OlLeHOK B3Be-
[IEHHOE cpefHee apudmeTuyeckoe o6JialaeT MUHUMAJBHOY IUCIIEPCUER.

[lpn ompeleJeHuM ducnepcul 80CNPOU38oGUMOCT TIO TEKYUMM K3MEepe-
HUSAM B KOuecmse BecCOoB OepyTed uucad cmeneHel ¢800600b. COOTBETCTBYID-
WYX IWCIiepCcuu.

Cm. Tarwe BOCIIPOUSBOIUTH, IlponopuuoHanbrocms, Ilponopuud, Miym,
WyMb. TompobHo cm., Hampumep, [10, 11, 40, 47, 53, 54, 59, 65].

"BoiTné - 3TO cywecTBoBaHMe B BeunocTy,
KOTOPOE Mbl MPUBA3LIBAEM K CBOEMY DAa3yMEHMIO
BPEMEHEM, MPOCTPaHCTBOM W MmaTepuei.” (Buk-
mop Kpomos; p.1946).

BEeYHOCTb - CRCKOHEYHOCMbL BPEMEHU  CYIECTBOBAHUA MamMepuUanbeHo20
Mipa, 00yCJIOBJIEHHAdA MaTepualibHEM €JMHCTBOM MHDa, HECOTBODPUMOCTLE U
HEYHUUYTOXMMOCTBI0 MaTepuu # ee aTpulyToB - npocmpaHcmsa U BPEMEHU.
BeyHoCThL KaKk 6eCKOHE4HOCMb BPEMEHHU CyHieCTBOBaHI/iH MaTEPVU MMeeT KO-
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AUYCCMBEHHBE W KAYECMBEeHHbEe AaCIekKTH. B KOJUYEeCTBEHHOM OTHOWEHUK
BEYHOCTb BKJKOYAET B Ce0d aKMyanbHynw OGECKOHEeUHOCMs TOCJENCBATENBHO
CMEHSABIMX APyl Ipyra BPeMeHHHX UHMEepsa.io8 OHTUA MAaTEpUAaJbHHX CUCTEM
(CeKyHD, MUHYT,..., JeT,..., CTOJeTHH, THCHYEeJeTu# U T.1.). "Bpemd
- JIBURymmicsg  o0pa3  HenoJABUXHON  BEYHOCTH" (Kan-#ax  Pycco,
1712-1778). B KAYeCTBEHHOM OTHOWEHWM BEYHOCTH BRJYaeT B cels Oec-
KOHEYHYKW TIOCJICZIOBATENBEOCTE KAYeCTBEHHHX W3MEHEHMM MaTepuu, CMeHy
eg cocmosfgHull, fopm U 30KOHOS8 IBUXEHUS, HeOoTl'paHMYeHHOe MHOTo00pasue
MPOCTPAHCTREHHO-BPEMEHHHX CMPYKMYP B Pa3JIMUHHX MaTepualbHBEX CuUcTe-
Max.

B TeoJioTu¥ U 00bEKMUBHOM UJeasn3Me BEeUYHOCTh TPaKTYyeTCd Kak aT-
pubyT Bora (AdcompTHOro Iyxa, KocMmuueckoro CozHaHus). Kak OecKoHey-
Hoe ¥ abCoJTHO COBEpUeHHOEe CylecTBO, Bor npelbBaeT He BO BPEMEHU,
a B BeuHocTd. EcJM BO BpeMeHX BCE BO3HUKAET U BCE KCYE3a8eT, TO B
BeynocTy, mpucyued bBory, uMeeTcs abCOJWTHOES COBEPUEHCTBO U TOCTOSH-
CTBO. "BeyHOCTb €CTb He 4UTO MHOe, KaK OTPHUSHKE BCAKOTO HauaJga U
BCSIKOT'O KOHIA, He YTO KMHOE, Kak OTPUIATENBHOE CYUeCTBOBAHWE CYIECT-
BOBaHUST TOJIOXUTENBHOTO, HalBaHWe 4YeMy - BpeMd. " (4speaull A82YCmun,
(ABTYCTVH BJaakeHHB), Augustinus Sanctus; 354-430 rr.).

Cm. Tax¥e BE3KOHEYHHJ, Bpems (usmeperue epemeHu), Bpems (fopma
Oumusi momepul),  Bpewms yeaosedeckoe, IIpocmpancmso,  [IpocmparHcmeo u
B8PEMS.

BellecTBEHHOE YHUCIO CM. Yucsao OelicmsumesnsHoe.

BellecTBO - BUJ mamepul, obJalabmer maccol MoKosd. JleJo B TOM,
YTO BeUECTRO COCTOUT U3 TaK HA3HBAEMHX 3JIEMEHTApPHHKX 4acmuy, Mmacca
[IOKOSI KOTOPHX He paBHa HY/A0 (B OCHOBHOM, 9JIEKTPOHOB, [IPOTOHOB U
HEHTPOHOB) . B KJaccuueckow gusuxke BelleCTBO U QuU3uYeckoe nose NpoTH-
BOMOCTABRIANMCH Jpyr HOpYyr'y Kak JBa BUIa MaTepuk. IIpu 3TOM CMPYKMypa
BelleCTBa paccMaTpuBajach GUCKPEmMHOU, a CTPYKTYpa noad — HEenpepbs-
HOUL. Jl0est NBOWCTBEHHOU KODPIYCKYJAPHO-BOJHOBOW npupodul Jnboro obbek-
ma Ha MUKpOYpOsHe IpUBeJla K pasrpaHUuueHUX BEWECTBa (NOHAMUe) U Ma-
Tepun {(Kamesopus), OTORISCTBIABIMXCA B HAUKE Ha TPOTAXEHUM MHOI'MX
BEKOB. .
B3ayMMO3aBHCHMOCTh CUCMEMb U CPEOb — YCJIOBHE $UHKUUOHUDOBAHUS
OMKDLMBLL W 3aKpemblx cucmem. Cuctema QOpMUPYET U TIPOABJAET CBOU
CBOMCTBa B IIPOLIECCE B3aUMOLEHCTBUA € OKpykablled CpEeNoW; CUCTeMa Ipu
9TOM DACCMATPUBAETCH KaK BeIyUMI axmueHsil KOMIIOHEHT B3aHUMOIENACTRBUS.

B3BelleHHOE CTelNneHHoe cpefgHee CM. Cepeda, Cpedree, cpedHee 3HA-
YEHUE.



- 30 -

BHYTpEHHASA 3HEPIruA - PUHKUUA COCMOAHUSA MePMOOUHAMUMECKOU cuc-
membl.. B COOTBETCTBUU B 7Nepstm  HOUAAOM MEepMOOUHAMUKU BHYTDEHHSS
JHep2uA BHRJWYaET B celd BCe BUIM 3HEpPeUlU — KUHETUYECKYH JHEpTun
JIBUMCHUS MOJIEKYJ, OHEPTU MEXMOJISKYJSIPHEX B3auMOJEVCTBUHA, BHYTPUMO-
JIEKYJAPHY SHEPTUK, 9HEpPrul JJISKTDOMATHUTHOI'O U3JYYEHWA B CUCTEME U
Ip. BHYTDEHHSSA 3HEPTust He BKJNYAET B celbd KUHETUUYECKYK 3JHEepIuo ABW-
KeHuss COOCTBEHHO CHUCTEMB U TY YGCMb NOMEHUUAIbHOU SHEPIUU  CHUCTEMEH
BO BHEUWHUX CUAOBHEL NOAAYX, KOTOpasd He U3MEHSEeT TEepMOIVHaMUYECKOE
COCTOSIHUE CHUCTEMH. 0003Ha4eHue — U. [lonamue "BHYTpeHHAS sHeprua"
BBEJS B 1801 T. aHJ. ¢Qu3uk Y.ToMmcoH (Jlopd Keabsuwr (Lord Kelvin);
1824~1907), ompele/uB KW3MEHEHUE BHYTPEHHeR sHepruu, AU, ¢uanyvecKon
CUCTEMH B KakoM-Ju00 TIPOILIECCE KaK CYMMY KOoAUHEeCcm8a menaoms Q W pa-
oomst A:

AU=Q+A4, (B-3)
rae Q - KOMMYECTBC TelIOTH, NepellaHHOe CUCTEeMe WM OTAaHHOe OKpyxa-
owen cpede, A - paboTa, COBEDWEHHAS CUCTEMON WJY TPOUSBELEHHAs Hal
Hed. [IpMHATC CuUUTaTb KOJMUECTBO TEIUIOTH IMCJORUTEJNbHEM, eCJu OHO Te-
pelaéres cucteme, a8 paloTy IOJIORMTENBHOX, eCJUd OHa IIDOUM3BOIUTCH
CUCTEMOM HaJl OKpykabmeldl cpelodl. BHYTPEHHSS SHEPIUda ABJAETCHA XapaK-
TEPUCTUYECKON QYHKUUEH 1 BHDAXaeTCss Uepe3 nNepemeHHble 8eAUuYUHb -
awmponupw,  00bEM B Hucad moaell Komnonewmos - U(S, V, ny). MUHUMYM
BHYTPEHHEH SHEpPr'dyl CUCTEMH B npoyeccar, NPOUCKOAANMX MPU MTOCTOSHHHX
9HTpOmUY U 00BEME, ~ YCJIOBHE TEpMOIVMHAMUYECKOT'O DABHOBECUS CHCTEMSL.
Eduruya usmeperud BHYTpeHHe#d sHeprad - I, KaJ. CM. Taxxke Tepmodu-
Hamudeckue gyrkyuu. IloapobHO CM., Hampumep, [23, 35, 68, 70, 74,
84, 93, 86, 97].

Bo3roHka cm. Cybaumayud.

Bo3MymeHuA MEeTOR - Memod HOY4HO20 TIC3HAHUS NPupods, mMeXHoA02U-
yeckux, OU3UONOTMYECKUX U COLMaNbHHX npouyeccos. -0H ABJAETCA eCTecT-
BEHHHM TIPUEMOM UCIIBTAHUS OMKDLMeX cucmem B Ipupolie, oOWeCTBE U Mblil-
JIEHWYM C 1LeJbl DACNO3HABAHUS HEW3BECTHHX peaxkyull. MeTol BO3MYUeHUH
WEPOKO [PUMEHAETCH B HAYUYHHX UCCJEJOBAHUAX B TEXHUKE, MELHOA02UL,
OuoJIOTUY, MEJULMHEe, COLMOJIOTMA U Jp. B TO ¥e BpeMs MeTOJ BO3MYUEHUi
ABJAETCHA YHMBEDCAJbHHM METOJOM MCCJISNOBAHUS OUHAMUYECKUX XapaKTe-
PUCTUK OTKPHTHX CHCTEM, BHYTpEHHEee YCTPOHCTBO KOTOPHX HEU3BECTHO,
Jub0  YCTPOHCTBO CHUCTEMB W3BECTHO, HO HEU3BECTHO FUHKUUOHUDOBAHUE
CUCTEME B KaKOM-Ju00 OmHouweHuu. B NOHAMUAYL cepeluHH XY B. TaKoi
NOLXOM Ha3bBaJcs MeTOAOM "YEPHOTO SAUMKA".
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CyyHocme METOZa BO3MYUEHU!M 3aKJwyaeTcd B TOM, UTO Ha BX0Ie B
CUCTEMY B Mmomenm spemexu t=0 H8HOCUTCH BO3Mylaluyi curHaJg. 1o gopme
CUTHAJH MOT'YT OHTBb UMNY/ALCHHMU, CTYIEHUYATHMU ¥ TapMOHHUSCKHUME, a II0
COIEDHAHVL - UHPODMAUUOHHBMU WM guluveckumu. [locJie HaHeceHus BO3-
MylleHUss Ha BBIXOJE CHUMAETCH JyHKUUS OMKAUKQ CUCTEMB Ha [POW3BEleH~
HOE BO3MYWIEHUE, OHOAU3 KOTOPOW U IO3BOJIAET OIPElIesITh Te Wi WHHE
napamemps. QYHKIMOHUPOBAHUS CHCTEMHL.

Hampumep, B 3JCKTPOTEXHUKE ¥ JJEKTPOHUKE B KAUYECTBE BO3MYLAK~
nero CurHasa OOBYHO UCIONB3YeTCH CUHYCOUIAJbHOE I[IepeMeHHOoe Halpske-
HYMe. B MeauluuHe IJIS NPOBEePKU JUHKUUOHUPOBOHUS HEKOTODPHX OpPTaHOB KC-
MOJIb3YDTCA PEHTI'eHOKOHTPACTHHE PacTBODPH coJel. B ChesieoJioruy pacii-
pellesieHye MOA3eMHBX BOJHLIX NMOMOK08 MCCJENYeTCs, B YaCTHOCTH, C I10-
MOWBHD QJICYPECLUPYDIMX BEWECTB.

B TeXHOJIOTMYECKUX I[Ipolleccax OJA OIpeleJIeHusl CMpYyKmyps. nomoxos
(koagduyuenma TIPOJIOJBHOTO TIEPEMEIBARNUA, HAJKUUA W 00bEMA 3aCTONHHX
30H, OainacHuX TOTOKOB ¥ T.IM.) COBYHO HPUMEHSKT HMIOYJILCHEE U CTY-
TeHYaTHe CUTHANH. B KauyeCTBe CUIHAJOB UCHIOJIB3YOTCH MpacCceps pas3jud-
HOW TPUPOJH. -MICTIHTAHUWE 38KJ0YaeTCHd B TOM, YTO B CMAUUOHAPHOM DPERUME
B IIOTOK seyecmsq, MOCTYHanUero B CHUCTEMY, B MOMEHT BpeMeHd 1=0 BHO-
CUTCS HEKOTOpOEe KOAUYECMBO Tpaccepa, KOHUEHMPAUUs KOTOPOI'C oIpele-
Jsgercd B npobax Ha BHXCAE. [ipu CONpelesleHuW CTPYKTYPH IIOTOKOB B pe-
aKTopax ¢ KUISLKM CJ0eM KaTaly3atopa, B cucTeMaX I'MAPO- U ITHEBMO-
TPaHCIOPTa UCIOAb3YDTCA TBEPJAHE BEMECTBa, OJU3KUEe 110 Jopme, Mo 6e-
AUYUHEe, TI0 nAOMHOCMU W T.I., HO UMEKLMe XKaxkyo-Jub0 XapaKTepuCcTUKY,
[I03BOJIANIYI BHABAATE KX Ha BHXOZE.

MeTon BO3MYNMEHUN HABJACTCA HODMOALHBM TIPUEMCM COLMAJBHEX OTHO-
WeHu# Jioned L4 paclo3HaBaHud BaMepeHuy apyr JApyra. YescBeky He ga-
HO 3HATD MHCJM W HaAMepeHMs Okpykaoiux. HO MMOCKOJBKY HOCTATOYHO dYac-
TO KEJAHWUA W HaMEPEHUs YeJIOBEXKa BCTYNAKT B MPOTHBOPEYUA C KOJUJIEKTY~
BOM WJM OTIEJBHEMU JIMYHOCTSAME, ECTECTBEHHO, BO3HUKAET HeCOGXOLUMOCTh
PacCTO3HABAHNA HAMEDEHUN ¥ NOMEHUUGAbLHLI BO3MOXHOCTEH OTIEJBbHHX JUY-
HOCTEW, KOJJIEKTUROB, COUMANBHHX IPYII, HAPOZHOCTEN X TOCYHapCTB.
WHQopMallMOHHOE BO3MYNEHHEe, [POU3BEIEHHOE B HYXHBY MOMEHT, SABJSETCH
UMIIYJBCHEM — BO3MYULABUUM CUTHAEJ0M, U peaxkuus coOecelHWKa WM TPYIINH
JIEVW Ha TPOU3BEJIEHHOE BO3MYUWEHUE NOoMOTaeT BO3MYTUTEJISM CIIOKOACTBUA
MPUHATL T0 WM WHOe pelleHue. Hanpumep, HEOPIUHSPHHE [EHCTBUA PYKO-
BOOUTENA, JUILIOMATa, DPa3BelUYuka, CJeloBaTessd U IPYyI'MX B HY®HOA CU-
Tyaluuyi ¥ B HY®HHY MOMEHT, HavOCAWuX KWHOOPMAILMOHHOE BO3MYILEHUE U
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AHAJMBVDYIINX peakuuio, SABJANTCA, TI0 CYWECTBY, BO3MYyUAWUMMU BO3IENC-
TBUSIMA.  JIONPOC II0J03PEBAEMOr0 B [PABOHADYLEHUSX ABJAETCA He ueM
WHHIM, Kak I10CJ1eJI0BATEJNBbHOCTB Pa3JMYHHX BO3MYUEHVIM. A NHTKYA BO Bpe-
MEHa He CTOJb OTIAJIEHHHE? ECTb KaTeropus Jioled, CO3awniuX ¥ ToAIep-
KUBAIMX KOHQMMKTHYK 00CTAHOBKY B KOJJIEKTMBE WJM B CeMbe AN pene-
HUSE TeX WM UHEX CBOMX npobsaem. He npo HUX JU roBopdT: "JOAT Jo-
BUTH PHOKY B MyTHO#W BoZe"? O4YEBMIHO, YTO METOJ BO3MYUEHWN ABJAETCH
HEe3aMeHUMHM BC BCEX ClydyasdxX M3MeHeHus cmpyxmypst o0leCcTRa, CMEHH JiM—
Jiepa ¥ BO MHOTUX JpYTUX chaydasxX. Hanpumep, rpecc-KoHQepeH!us o Io-
BOLY u30paHus Jjujepa M0 CYWECTBY fABJAECTCH CEpUEH BO3MYUALWKX BOMNPO-
COB (CUTHAJIOB), OTBETH Ha KOTOpPHE MNOJBEpranTcsd TUATEJbHOMY aHAJU3Y.

Pesynbmamsl UCTHTAHUA CHCTEMH METOIOM BO3MYIEHU# Ha3HBaKTCA
gyHKyuel omxkauxa ¥ OOHYHO TPEACTSBJANTCA B BuAe TalMUIl WM p(X)- U
F(x)-KpUBHX, IPUYEM COJEpPEMMOE TabJUIl MOKHO pacCMaTPUBATL KAk HEeKo-
TOPYH B8HLO0PKY CAYHAUHHL BCAUHUH U3 COBOKUNHOCMU. XapaKTepHHEe 0C0-
OCHHOCTH  CJAYYalHHX BEJUUUHE IIPUHATO BHDAKATL C IOMOWBK “UC/A0BHIL Xa-
PAKTEePUCTUK, HASBHBAEMBIX MOMEHMOMLL CJHYYAWHON BEJIMYUHE, KOTOPHE II0J-
HOCTBI XapaKTEepU3ywT caMmo pacnpedeneHue. MOMEHTaMy paclpelelieHus
MOXHO MOJIB30BATBHCS IJSl GHAALSG W CONOCTaBJEHUS pacnpelefeHunl  0es
CpaBHEHUS COOTRBETCTBYWIUX Kpussix. HampuMep, BHECEHUE B IIPOMEBOUYHYD
KUIKOCTh Tpaccepa (KpacuTeds) Ha BXolIe B o0calHyw KOJIOHHY M onpele-
JIeHVe erc KOHUEHTpallMd Ha BHXOJAE MO3BOJAET II0JYYUTH 3aBUCUMOCTL BHM-
J1a Cp=f(1). AHQaU3 3TOH 3aBUCUMOCTV MEMOJOM MOMEHMOS8 II03BOJIAET
CpaBHUBATL pA3HHEe CKBAXUHH, [IPOMBBAEMHE B PA3HHX peluMax, U IeJaTb
BLBOJIH B OMHOWEHUL CMPYKMYPL, NOMOKO6 TPOMBBOYHONA HUIKCCTU B  34K0-
JIOHHOM IIPOCTP&HCTBE CKBAXWHH.  Pesyabmamom MOXET OHTL IIOBHIIEHHE Ka-
YeCTBa LEMeHTUPOBAHUS Ha MCCJeNyeMo#d INomany.

MOMEHTH paclpelesieHus CcJayyafiHodl BEJUYMHH [1O3BOJIANT CPaBHUTH
IKCNEPUMEHMAALHOE DACIIPEIEJIEHUE C MEeOopemudecKum 1 B pPesyJbTaTe ye-
TAHOBUTHL 3UKOH U3ydaeMoro fAsaeHus. Tak, HaIpUMEp, €eCJU paclpejee-
HUe CcHUI'Hajia Ha BHXOJEe He OTJIMYaeTCd OT HOPMAJBHOI'C 3aK0Ha, TO He
cJellyeT WMcKaTh OOJBUOTC CMHCJS B (QYHKUMOHUPOBSHUM UCCJENYEMOW  CUC-
TEMBL.

CMm. Takse Beauduna napamempuyeckasi, Basxocms mypbyaeHmuada, Iu-
Hamuveckull npouecc,  Juddysuonnad modeab Cmpyxkmypsl nomoxos,  Juddy-
3us, Juddysusa meanoposcrasd,  Juddysud mypbyacHmHos, JH0easibHo20 8bi-
MECHOHUS Modeab  CMPUKMyps. nomoxkos, MUoeansHo20 CMmeueHuda modens
CMPYKMYPs. NOMOK08,  CMAUUOHADHBIL Npouyecc, A4eeynas Mo0enb CmpYKmypbl
nomoxog. Ilogpo6GHO cM., Hampumep, [51, 52, 721.
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" JKCNepUMEHT aosxkeH BbiTh BOCNPOU3BOAM-
MbiM, TO €CTb TEpneTb HEYAauy OOHMM U TEM Xe
cnocobom." (Heumss.).

BOCNIpOU3BOAUMOCTbL B meopult ¥ TPAKTUKE 3KCNEPUMEHMOAbHBL HKCCJe-
JIOBaHUHA ~ XapakTepUCTHUKA TOUHOCTYU JafopaTOpHOTO © WM  IIPOMBILIEHHOTO
SKCNEPUMEHTa, a TaKke [OXTBEepXISHUEe De3ynbmomos TeX WK MHEX HO6410-
Oenutl B npupole u obHeCTBE IPYT'UMKU UCCJENIOBATEJAMU B IPYI'oe 8pems B
TeX WY VHHX YCJ0BUAX. OOHYHO BOCHPOU3BOIVMOCTH XapaKTepu3yeTca Ko-
AUHECMBEHHO (T.€. HUCAOM, B NPoUeHMaxr WU 004AL eJUHUIH), HO MOXeT
XapaKTEPU3OBATh ABACHUE WU NPOUECC U KAYECMBEHHO. lIBUKEHUS 3BE3L,
IIJaseT, KOMeT W T.J. BOCHPOU3BOAATCH C BHCOKOY TOYHOCTBK. BOCIPOU3-
BOOMMOCTDH HEKOTOPHX COOHTUN B NPUPOJE ABUIKCH NPUYMHON BO3HUKHOBE-
HUS TaK Ha3HBAeMHX HapOIHHX NpuMeT. (M. Taxke BOCIPOU3BOINTH, 3a-
KOH, lym, WYMB.

"BOCIIPOU3BOAUTL, socnpoussecmu wro, IIPOUBBOJUTH CHOBa, OOHOB-
JIATh WJM CO3UJAThb OHJIOE, rosop. ocof. O IIPElIMETaX IYXOBHEHX Y © AeACTB1U
BooOpakeHia. -ca, OHTb CHOBa IpowsBojuMy. (...)" (B. X. Hans;
1801-1872) [133]. CM. Taxke Bocnpouzeodumocme, liym, UWYMB.

BoccTaHOBJIEHUE 3aBHCUMOCTH - npoyedypa NOJYUeHUd aHAAUMUYECKOU
PuHkyuL TI0 pesyabmamam HabMme0eHUl, 10 pPe3yJbTaTaM 3KCIIEPUMEHTAJIbHHX
ACCNISIOBAHUA U/UJM TI0 QYHKIMMK, 3allaHHoW TalJuyHO. BOJBNMHCTBO Cma-
mucmu4eckux modenell - 3UBUCUMOCTLL B0CCMAHOBAECHHbIE KAK [0 CBOEH
cmpykmype, Tak 1 IIC Napamempom.

3ajaya BOCCTAHOBJIEHUST 3aBUCUMOCTH BO3HUKaET TaK#e Npu obpadom-
Ke OQHHBXL TIO - DEMepMUHUCTUMECKUM YPaBHEHUAM C NOMOWBY CTATHCTHYECKUX
MEeTOJOB. 3Ha4YUTeJbHasd YacTh YPaBHEHUH CTPYKTYPHOI'O BUIAE OTHOCUTCH K
3aBUCUMOCTSM B0CCMAHOBACHHBIM BCJCJCTBUE TOTO, YTO UX MapaMeTps [o-
JIYUEHH 110 PEe3yJbTaTtaM 3KCIEPVMEHTANBHEX WCCJeJOBAHUIA.

HeompeZlelEHHOCTE 3aJa4¥ BOCCTAHOBJIEHUSA 3aBUCHMOCTH 00YCJIOBJIEHA
TEM, UTO NpU MNPOBEJEHUU HAYUHBX W MPUKJSIHEX WCCJEACBAHUN Hel30ekHH
OUMOKKY QUKCALMY HE3aBUCUMHX IEPEeMEeHHHX X4, Xp,..., Ly U OUMOKU W3-
MEDEHNUsT XapakTepUCTUKU IIpoliecca v. ECTECTBEHHO, UYTO W Te, W Apyrue
oKy BHOCAT OoJiee UM MEHee CYIeCTBEHHOe MCKakeHUE B pe3yibTaT
UCCJIEIOBaHNA ¥ peaJibHO Haluwlaemass KapTUHa I[Ipoliecca MOxeT OHTh 060-
Jee Wil MeHee OJIM3KOM K ZEHCTBUTEJILHONW, & MOeT M He OuTh. IIpruuHa
GaRTHYeCKCH MHOXECTBEHHOCTM 3HAYUEHUN [EepEMEHHHX KpOeTcd B TCM, UTO
Kaxnoe coOHTHUE B MUDE SBIAETCHA PE3yAbTATOM B3aUMOJEVCTBUS HEKOTOpPO-
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I'0 MHOKECTBa OemepMUHUDOBAHHLYL @axmopos (T.e. (akKTOpOoB, WUMEHUUX OIl-
DELEJEHHYD NPUYUHHO-C/ACICMBEHHYKW CB8A3b). Pa3JiMyHHEe KOMOMHALMN Le-
TEPMUHUPOBEHHHX (QaKTOpPOB B TOT WY WHOY MOMEHT BPEMEHU TIPUBOIAT B
LIEJIOM K CAYYQUHOMY XapaKkTepy COOHTHA Kak M0 Cuje (MHTeHCHUBHOCTH),
Tak ¥ 10 BPEMEHW ero OCYWECTBJIeHWS. B paBHOW CTelleHd 3TO0 OTHOCUTCH
KaKk K QuKcanuuy u/ujyM U3MEepeHun 3HaUYeHu# (ParTOpOBR, TaK U K HU3MEPEHUD
gyHkyulu. ECTECTBEHHO, YTO COOTBETCTBUE IIOJIYUEHHOH B pe3ysbTaTe 06—
padomKu  mamemgmudeckot modeau peaibHOMY nipolieccy OyIeT NIpd yIauHoM
pacnpedenerul, yCJIOBUE ONHTOB B (GAKTOPHOM NPOCTPAHCTBE ¥ NPU OTHOCHU-
TeNbHO HEeOOJBUMX OTKJOHEHUAX 3KCIEPUMEHTANbHEX 3HAYEHWA Y OT HEU3-
BECTHOR QVHKIMMA v.

Chepywuas TPYZHOCTL 3aKJOUYaEeTCs B TOM, UTO SKCOEPUMEHTATOD MO-
¥eT OCYWeCTBUTb TOJIBKO HEKOTODPOE KOHKPETHOE OI'DAHUYEHHOE YUCJHO OIIR-
TOB, T.€. OCYUWECTBUTL 8uLO0ODPKY U3 COBOKYNHOCMU. [Ipd 5TOM 3KCIIEpUMEH-
TaTOp He Bcerja uMeeT IpelCTaBJIeHKE O XapaKTepe Heu3BeCTHOW 38BUCU-
MOCTM YU O TOM, KaK0e MeCTO 3aH¥MaKT ero OIHTH B (aKTOPHOM IIPOCT-
paHcTse. B #TOT'e UCCJHENOBATEJb OKal3mBaeTcd Iepeln hpobaemoll anpuop-
HO20 npunAmus eudd @GyHkyuu. [MaNeKTUKE HaYyYHOI'0 I[IO3HAHUA NpOofBJIAET-
Ccsi B TOM, YTO, UMesd MaccuB HabJpAeHWH, UCCJeIoBaTelb Ha OCHOBE 3Ha-
HUW, OIbTa, WHTYATHUBHEX coo0pamedvy mpejrnoJaraeT BUIL QYHKLMOHAJBHON
3aBUCUMOCTH ¥ TOJBKO II0CJIE 3TCI0 KSKUM-JUCO METOAOM BHUUCJAET OUEH-
KU apaMeTpoB mpuHamoll PyHKuyuu. ECJU B pe3yibTaTe OKa3nBaeTcd, UTo
npuHATas QYHKUUS (Mamemomuveckas modensb) HeadexksamHa, T.€e. He CO0T-
BETCTBYET pe3yabTaTaM SKCIEepUMeHTa IpU JOCTUTHYTON TOYHCCTHU OIHTORB,
TO Yy #UCCJIeHOBaTEJNA €CTh TPU BHXOZA: 1omnpofoBaTh Ipyron Metrold obpa-
OOTKKM JAHHHX, [IPEAIIOJIORUTE JApyrod BuJ QYHKUWOHAJBLHCHA 3aBUCHMOCTH
y=f(xy, Ty, ..., Tx) UMM NOBTOPUTH (IPOJOJEUTL) 3KCHEPUMEHTH. [loa-
pobHee cMm., Hanpumep, (3, 11, 21, 33. 39, 64, 77, 78, 81, 98, 117].

"Bpems - nogsuxHei 0bpas BedrocTn” (flna-
mown (Apucmokn); 428 vunm 427 pno P.X. - 348
unn 347 no P.X.).

BpeMs (M3MepeHHEe BPEMEHH) - HE3Q8UCUMAS NEPEeMEeHHAS BeAUMUHA
(axmop), XapakrTepuaywllad nopadox CMeHH ABACHUL (Tak Ha3bBaeMmoe ab-
comomHoe spemst), WU PUHKUUs, XapaKTepusywollas HpOoJOaXUTENBHOCTh
IPOTEKaHUsT TOTO WM UHOTO npouecca B 3aBUCUMOCTK OT TeX WM WHEX
YCNOBUH (TaK HA3HBAEGMOE, OMHOCUMEAbHOE 8pems). PasjMyanT 3BE3JHOE U
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COJIHEYHOE, UCMUHHOEe U cpedHee BpeMs, 4 Taxkke MECTHOe, IEKpeTHoe,
JleTHee, sSQeMepuliHoe, aTOMHOe, BCEMHUDPHOe, TOSICHOEe Bpemd.

3BE3HOE spemd OllpelelideTcs TepuoJoM BpalileHWs 3eMJiy OTHOCHU-
TeJbHO 3BE3J[, OCHOBHAA eduKuua -~ 3BE3OHHE CYTKU. 3BE3NHOE &pemAa Oll-
pellefiseTcd  HelOCPeJCTBEeHHO W3 aCTPOHOMUUECKUX HabandeHul U CJYRAT
I coTJiacoBaHus IIOKa3aHuil 4aCOoB-XpaHWTeJsel BpEeMeHM C aCTPOHOMUYEC-
KoWl cucmemoll BpEeMEHU. B TNpaKTUYEeCKOW ®U3HUM 3BE3JHOE epemd HeylNoOHO,
T.K. OHO He COTJiacyeTcsl cO CMEHOW AHA ¥ HOUKX. HCTHHHOE COJIHEYHoe
BpEeMs ONpeleideTcs BUIMMBM CYTOYHLHM ABUXEEKEM CONHLA, MOMEHMbL. BEpPX-
Hell ¥ HumHe#d KYJbMUHAIMY KOTOpOI'0 HA3HBAKNTCSA COOTBETCTBEHHO WCTHH-
HEM IIOJIIHEM W WCTUHHOY NOJHOUYBK. BCJeJCTBUE HEpPABHOMEDHOCTU IBUKE-
HUA 3eMy MCTHUHHEE COJIHEeYHHEe CYTKU HEeNMOCTOSHHH 110 CBOe#d IDOMOJIEKU-
TEJBHOCTY, TIOBTOMY BBEJEHO cpejHee COJIHEeYHOE Bpemsa, O0CHOBaHHOE Ha
IBUMEHUY Tak HasuBaeMoro cpejHero CoJHua. PasHOCTb MEeRLY CPEIHUM U
VUCTUHHEBM COJIHEYHHM BDEMEHEeM HAa3HBaeTCHAd YPASHEHUEeM BPEeMEeHU U M3MEeHsA-
eTcd B TeueHue roJia OT 14 MUH 22 ¢ J0 16 MUH 24 C.

MHoxecmso KaJleHZapel B UCTOPUM Hallel UMBUIKM3alnKX 00YCJOBJEHO
TEM, YTO YUCAO IHEH B I'OJy - HUCAO UPPAUUCHAAbLHOE. [IPOAOJIKUTEJ b~
HOCTBb I'oZla 365 CYTOK, O 4YacoB, 48 MUHYT, 46 CeKyHJ, HEeKOTOpe KOoJu-
YeCcTBO Tepuud, KBapT # T.H. CpelHsad MPOAOJEVTENBHOCTH CUHOAWYECKOI'O
Mecdlua papHa 29 JHaIM, 12 4dacam, 44 MuUHyTaM 1 3 cerkyHiam [89].

Haxnoe MecTo Ha 3emye UMeeT COOCTBEHHOE MECTHOE BpeMs, 3aBUCH-
mee 0T reorpafuyuecKoil JOJIOTH 3TOr0 MecTa. CpelHee COJHEUYHOE BpeMd
Ha HO4aabHOM (T'PUHBUYCKOM) MepuliMaHe Has3HBaeTCH BCEMHpHM. B 1878
rony KaHaAcku# uvH¥eHep C. QNEeMyHD' NPelJo%UJl CUCTEMYy MOACHOr'O BpeMe-
HH, B COOTBETCTBUMY C KOTOPOU BCA NOBEPIHOCMs 3EMJM pasliesleHa Ha 24
nosica, TNPOCTUPANIMXCHA BIOJb MEPUJVAHOB C LOJTOTOM, KpaTHOH 15°. Ha
Tepputopun Cepwero CCCP mosicHoe BpeMd OHJIO BBeleHo 1 uiojs 1919 r.,
a 16 wupHa 1930 . [epeBOLOM CTPeJOK Ha 1 yYac BIepEn OHJI0 BBEIEHO
Tak Has3HBaeMoe JEeKPEeTHOe BpeMs, KOTOopoe IPUMeHsAJIoCk [0 Havaja XXI
B. B nocnepnuii TpeTy XX B. B PoCcHY, KaK W BO MHOI'MX CTpaHax, Hjd
foJiee DAYUOHAALHOZ20 HUCIIOJIb30BAHUSA CBETJON HOcCmu CYTOK B JIeTHee Bpe-
M 4YacH NEepeBOoJuJIICh Ha 1 Yac BIEPEJ] MO0 OTHOUWEHUK K II0ACHOMY Bpeme-
HU (Tak HasHBaeMoec JeTHee BpeMmsi). TakuMm 00pas3oM JIGTHEE BpeMd HA IBa
yaca olepexaJo IosACHOoe Bpems.

BcaencTBue JBUEEHUS TOJINCOB 3eMJI U HEPaABHOMEPHOCTH €€ Bpalje-
HUA CUCTEeMa aCcTPOHOMUYECKOT'0 CUETa BpEeMEHU He dABJseTcda CTPOT0 paB-
HOMEpHOW. PaBHOMEpHas CHCTeMa CUYeTa BPEeMeHU - TaK HasbBaemoe 3fdeme-
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puIHOEe BpeMsd - KOHTPOJUpYyeTcs HabJuieHUsMY oOpalleHud JIyHb BOKDPYL
3eMJiM. B HacTOdllee BPEMs XpaHeHVEe BPEMEHM OCYUECTBASECTCHS C IOMOHBL
KBapleBHX YacOB, KOTOPHE MMENT TOYHOCTH mopsaaxa 107° c. 3Ta cucTema
CU&Ta BpPEMEeHU Ha3HBAETCH aTOMHbBM BpeMeHeM. CexkyHoq, SIBJANULARCHA 07—
HOM #3 OCHOBHHX eIMHUL B MeXIYHapoJHOH cucteme emuHull (CH) pabHa
9 192 631 770 nepuojam U3NYyYeHUsI, COOTBETCTBYWUEI'D TepexXoly Mexay
IBYMSA ypOBHHMM QCHOBHOT'O COCMOAHUSA aToMa 11e3udA-133.

B KJjacCUYECKOd MEeXaHUKEe BpEeMsi I[IpelllosiaraeTcsl YHUBEPCAJbHHM,
T.€. OJIMHAKOBHM BC BCEX CUCMEMOX OmCHéma W HEe 3aBUCAUMM 0T IBUKEHUSA
OJHOY CHCTEMH OTCY&Ta OTHOCKUTEJbHO Jpyro#. 0HO paccMaTpuBaeTcs Kak
HENPEPLHBHO U3MEHADIAACA 8eau4dUHa. BpeMmd - He fABJIEHHE U He [Mpouecc.
3a e0uHUUY epemeHy TIpUHUMaeTcss OoJIlHa CeKyHZa paBHad /(24 -3600)
CpeIHux CONHEYHHX CYTOK (To4Hee, 1 ¢=1/31558925, 9747 TPOMUYECKOT'O
roga, T.e. BPEMEeHU MexJy JIBYMA [I0CJEeJCBATEJBHBMA NDOXCHIEHUAMU
CoJiHII2a 4yepe3 OJHY U TY %€ mouky Ha HeOecHOW cQepe). CexyHIy paBHYD
1/(24-60-60) COJHEYHHX CYTOK Clipejeyusan eié B [[peBHeM BaBUJOHE.
Torha ®e KOHCTATUPOBAJM (aKT PaBEHCTBA CeKYHIe I[epuola COKpameHus
ceplila B3POCJOI0 YeJsiOBEKA.

CM. TakKke Apugmemuxa, Beunocms, Bpems (fopma Ovimust mamepuu),
Bpensi venoseyeckoe, Hamepexue, [IpocmpaHcmso U spemd, Cucmema omeué-
ma. Ilompobno cM., Hampumep, [89, 1121.

"Mbl QOBKHE  MOHATL, YTO HW NIOOM, HWU uX
AEACTBMA HE HaXO[ATCA BO BpEMEHU: BpEMsl, Kak
KOHKPETHOE CBOWCTBO  WUCTOPWK, CO3MOIETCS
NOABMM Ha8 OCHOBE MX M3HA4anbHOro Bpemsanona-
ranus." (XKaw llone Capmp; 1905-1980).

Bpemsa (fpopma ObTUS MaTepu), (JIp. DPYCCK. &epems, Cp. YKp. se-
peme - "B&jppo, noropa") - Quiaocodcrad xamezopud, Bceolmas gopma cy-
HEeCTBOBAHUS MOMEPUU, XapaxkTepuaywlliasd NPOROJHUTENBbHOCTb MU3HU (B ca-
MOM WMPOKOM CMBICJE 9TOI'O CJOB&) K INOCJEI0OBATEJNBHOCTh CMEHH COCmosf-
HUlL BCEX MaTepualibHHX cucmem W npoyeccos B MuUpe. Bpemd CYWEeCTBYET
TOJIBKO B (opMe @GUHKUUOHUPOBAHUS MATEpUAJIbHEX CUCTEM U MPCABAAET Ce-
0s B BUJe II0CJSlOBaTEJbHOCTA MATEpUAJIbHHX W3MEeHeHu#. Bce MaTepualb-
HEE CHCTEeMb X NPOLECCH B MUApe 06JalanT NLJMTENbHOCTBI, W3MEeHSOTCH OT
npowJioro K Oynyuemy, BCJAEACTBUE QCUMMEMDUL  NPUHUHHO-CAEDCMBEHHBIT
ceAasel. Bpemsa He TIPOdABJAAET Cel0f Kak fusu4eckoe AsaeHUe, KOTODOMY
IpUCYIM Te WM KHBE (U3nYecKhe CeQucmea, OHO HE ABJACTCH NPOUECCOM.
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"UTp ®e Takoe BpeMmA? ECAM HUKTO MeHd 00 3TOM He chpalMBaeT, d 3Hao,
YTO Takoe BpeMdA; ecyu OH d 3ax0Tes O0bSCHUTH CIpaluBaklieMy - Her,
He 3Haw." (Mapx Aspeauti; 121-180). -

B TpOLIECCe pas3BUTUA LMBUNIMBAIMU BpeMs TIPeTepilejio  HEeCKOJIbKO
TOJKOBAHWA. B TeoJOTrMd BpeMs DPaAcCMaTpUBEJIOCH KaK Ipexolslasd ¥ KO-
HeuHaA (GopMa TIpOABJIEHMST Beuwocmu, Ipucylieir Bory uju abCoJTHOMY Iy-
xy (lagmox (IMotwv); (428 wim 427 o P.X. - 348 wjy 347 10 P.X.),
Ascycmun Baaxennnlll,  (Augustinus Sanctus; 354-430), doma AKBUHCKUD
(Thomas Aguinas; 1225 wm 1226-1274), Teope I'ezeab; (1770-1831) 1
ID.). B CcyCwexkmusHo-KAEaJMCTUUECKUX KOHUENUUAT BpeMs TOJIKOBAaJIOCh
Kak {Qopma YHOOPANOYEHUS KOMWIEKCO8 OUWYUWEeHUA WJM  OIBTHHX OQHHbLIX
(Ixopdx beprau;,  (1685-1753), Zsusud Om; (1711-1776), OSMIUPUOKDUTU-
OM3M); Kak anpuopHas GopMma YYBCTBEHHOI'O cO3epUaHud (MAmmaryua Kawm;
1724-1804); xax QopMa CyOBEKTHUBHOI'C CYUWECTBOBAHUS UeJIOBEKa, ucyesa-
Kuas BMECTE CO CMEPTBO JUYHOI'C "H" (9K3WCTEHUUAAN3M) .

B ecTecTBO3HaHU ¥ HaTypduiocoduu 17-19 BeKOB pasjmyalioch ab-
COMOMHOE BPEMA KaK BHEllHee ycJioBue OHTUS, U OMHOCUMEALHOE BpeMd,
BHpaxawiee IJUTENbHOCTh KOHKPETHHX COCTOAHMA U [POLECCOB. "AOCOJNT-
Hoe, MCTHWHHOE MaTeMaTW4yecKoe BpeMd camo o cebe u 1o camoll CcBoed
CymHOCTH, 0e3 BCHKOI'C OTHOWEHUA K ueMy-ju00 BHelWlHeMy, T[IPOTEKaeT
PABHOMEPHO ¥ UHAYE HA3BBAETCHA IMTEeJBHOCTbE. OTHOCHUTEeNbHOEe, Kaxyue-
ecd uay OOHJEHHOE BPEeMsl eCThb WM TouHasdg, WM U3MEeH4YMBas, [I0CTUTae-
Mas 4yBCTBaMU, BHeWHdAA, COBepliaeMas NpU [OCPEACTBE Kakoro-Jubo JBU-
KEHUS, Mepa IIPOLOJMATENBHOCTH, VyrnoTpebndemMas B OOHJEHHOW ¥W3HU
BMECTO MCTUHEQI'0 MATEMATUYECKOI'0 BPEMEHM, Kak-TO: 4Yac, JeHb, Mecsdl,
ron. " (JM.Heimoxn (Newton Isaac; 1643-1727)). B Ka4decmse Mmeps M-
TEJBHOCTY UCTIONb30BaJMMCh DA3JMYHBE HUKJANYECKUE HPOIECCH - Bpalierue
Y nepeMetieHys JIyHH, 3emad U CoJHLE, KoJelfaHus MadTHUKE U Jp. Takomy
0ObACHEHUI BPEMEHM TNPOTUBOCTOSAJO IIOHUMAHNE BpPEMEHU KaK IJUTEJbHOCTU
IpoleccoB W Mepe  Bceeobmerc usaMeHeHus Ted P. Jexapm, (1596-1650);
I'.B.Jletbruy, (1646-1716); M.B.JomoHocos, (1711-1765); I.A.Toasbax,
(1723-1789); . Iudpo, (1713-1784); H.I.YepHwmeackuli, (1828-1889)).

B COOTBETCTBUM C COBpPEMEHHON KOHIEHUUEW BpeMd INpOofBJAETCS Kak
BceoOllag #  BCerja coxpaHawpmascd QopMa OHTUS MATEPUM Ha BCEX €€
CMPUKMUDHLLL YDPOBHAX. Bpemd OIOHOMEDHO, ACUMMETPUYHO U HecOpaTumo,
BCe W3MEHEeHUdA B MUPE MPOUCXCAAT OT Mpowsaoro k Oyayuemy. OIHOHAIpPaB-
JIEHHOCTH BpEMeHUM 00yCJOBNeHa acuMMeTpuell NPUUMHHO-CJAeICTBEeHHHX CBS-
2efl, ofuwe# HeolpaATUMOCTBLI IMpOLecca PA3BUTUS MATEPUWAJLHEX CUCTEM,
HEBO3MOKHOCTBL af8COJINTHC [IOJHOT'O INMOBTODPEHUA MDORJIEHHHX COCTOJHUA U
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UUKJIOB KM3MEHEHUs: cucTeM. OIHUM U3 TOATBEpkIEHUN HeoOpaTUMOCTH Bpe-
MeHU SIBJIETCS BO3pacTaHUe IHMPONUU B PA3JIMYHHX cucTeMax.  CJelyoiuM
CrelnngrieckuM C8oUCMB8OM BpPEMeHU ABJAeTCS IJUTEJbHOCTb, XapaKTepusy-
olas TOCNEeA0BATEJBbHOCTL CYWECTBOBAHUA U CMEHH COCTOSHUA CUCTEM.
AV TENBHOCTE 0TYACTY OO0YCJIOBJUBALT ACHUMMETDUN IPUUMHHO-CJENCTBEHHEX
CBSA3EH, TIOCKOJILKY CKOPOCMb DACIPOCTPAHEHUS MaTepUaNibHHX BO3LEHCTBUA
BIIOJIHE KOHEYHa Y He IPEeBHllaeT CKOPOCTUA CBeTa. JJUTeJbHOCTh 00pasy-
eTcsd U3 BOSHUKAWIUX OIAH 324 JPYTI'UM MOMEHMOS WJY UHMEepsasos BPEMEHH,
COCTABIAKIMX B COBOKYNHOCTU BECh NEPUOJ CYWECTBOBAHUA CHUCTEMH OT eé
BO3HUKHOBEHUSA [0 pa3pyueHus, T.e. [0 Iepexoia B KAUYECTBEHHO WUHHE
GopMmel. Jiwbas CUCTeMa UMEEeT HOYWI0 ¥ KOHEY CYUEeCTBOBaHUSA, T.e. BpPEMd
CYleCTBOBaHUSA KaKZ0¥ KOHKDETHOHM CHCTEMbi KOHEUHO M MPEPHBHO.  OZHAKO
COCTaBJARLUE CUCTEMY 3/EeMeHmb He BO3HUKEJN M3 HUYEro Ipu eé co3za-
HUK ¥ TIpW pa3pyleHVY He YHAUTOXANTCH, & TOJbKO MeHART QOopMy CBOETro
ObTHS. COXPaHAEMOCTh MATepuy ¥ IBUXEHUA OO0YCJIOBJMBAET HENPEDLBHOCTS
BpeMeHy CYUeCTBOBAHUS MATEDUM, U 3Ta HEMNPEePHBHOCTH abCoJunTHa, Torna
KaK IPEepHBHOCTb OTHOCHUTEJILHA. HempeprBHOCTH BPEMEHM COOTBETCTBYET
eTr0 CBA3HOCTbL, OTCYTCTBUE Pa3pHBOB MERIY €I'0 MOMEHTaMd U WHTEepBaJa-
MU

Cnenu@rueckuM CBOMCTBAMU BpeMeHM SABJSKTCA KOHKDPETHHE MNEDUOIH
CYUNIECTBOBAHNSA CHCTEM OT CO3[aHuA N0 TpaHchopMaluud B Jpyrde  QOpMH;
OIHOBPEMEHHOCThb cofumuil, KOTOpas BCErZa CAYHMOUHA, OTHOCUTEJbHA;
PUTM IIPCIIECCOB; CKOPOCThL W3MEHEHUs COCTOSHWY; BDEMEHHHE OTHOWEHUH
MEXLY pas3JuuHEMYA LUKJIMYECKUM I[poleccamud cucTemu. [lo mepe npubauke-
HUA CKODOCTH MATepUasbHHX CHCTEM K CKOPOCTM CBeTa, a Takke [0J
deticmsuem MOWHHX I'DABUTALMOHHBX N0AEU HNPOMCXCHUT OTHOCUTEJBHOE 3a-
MelJieHie BpeMeHU Da3JMUHHX IPCLEeCCOB B CUCTEMAax.

Jlnfast MaTepuasbHasi CUCTEMA CYUECTBYET U PA3BUBAETCHA [0 CBOEMY
COOCTBEHHOMY BpEMEHU, KOTOPOE 34BUCUT 0T XapakTepa LUKJIUYECKUX U3~
MEHEHUI B €€ CTPYKTYpe U BHeuHe#d cpede, CKOPOCTH IBUKEHUS, MOWHOCMU
FpaBUTALOHHOI'0 nossi. CoOCTBEHHOe BpeMs CHCTeMH HAXOAUTCHA TaKke B
ONIpeiejIEHHOM COOTBETCTBUY C BHEWHUM BpEMEHEM CYUIeCTBOBAHUA  COJIbINX
110 pasMepaM MaTepualtibHBX cucTeM (CoJsHeyHas cucTema, ['aflakTUKU, Me-
TarafakTuky 1 Ip.). Hanpumep, B ¥UBHX OpPrasu3mMax CYUWEeCcTBYET MHO-
#ecmso OMOPUTMOB OPraHOB, XeJe3 U ApYyI'uxX QYHKLUUOHAJBHHX TOACHCTEM
(B 4yejosere Oosnee 300 OUOPWUTMOB), KOTOpPHE 3aBUCAT OT PA3JAYHBX
BHYTPEHHUX (JaKMOPOS8, BPEMEHM CYTOK, I'0Ja, COJHEYHOM QKMUSHOCT, $0-
Ha KOCMUYECKOI'0 U3JIyYeHUs ¥ Np. BHeWHUX QaxtopoB [120]. Buocdepa B
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oflieM ¥ YeJoBeyeckoe 00uwecTBO B YaCTHOCTM DPA3BUBANTCHA BC BPEMEHH
CYUWECTBOBaHUA 3eMJ ¥ COJIHEYHOW CUCTEMH. JCCreloBaHKe BPEMEHHHX ac-
[IEKTOB UW3MEHEeHUS U pPa3BUTUA MaTepUaJbHHX CACTEeM - O0JHO U3 BakHHX
HaNpaBJIeHU# COBPEMEHHOU HAYKU.

C™M. Tarxe Apufmenuxa, BeuHocmb, Bpemsa  (UBMEDEHUE 8DeMEeHU),
Bpems ULN0BEUECKOE, Uzmepenue, [IpocmpaHcmso U 8pemda, Cucmema omcyé-
ma.

"Bpems u O Hac, unocne Hac He Hawe. Tbl
3abpolLieH B OfHY TOUKY; PaCTArMBal €€ - HO Ao
Kakmx rop?" (JTypwts Anresi CeHera, 4 po P.X. -
65 nocne P.X.).

BpeMsa d4eJsioBeyeckoe (0p. pPYCCK. Bepemsl) - xamezopusi, KoTopad
MO¥ET MEHATb CBOM CMHCJ B 3dsucusmocmu 0T TOI0, K KaKOMy poay nped-
Memos OHa OTHOCUTCA. "MH 3HasM BpeMs QU3MyecKkoe U UCTOPUYECKOE,
[ICUXCJIOTUYECKOE ¥ COLMaJbHOoe, Cy0beKTuBHOE U OOBEKTUBHOE, U3Mepsde-
Moe U IepexuBaemoe. UUKAMYecKoe, JUHEHHOe U BeTBsAlleecsd. PaBHOMEpHOE
u craukoolpasHoe. JleTsuee W CToslee Ha MecTe. [lyCTOEe U HAaCHieHHOe.
BpemMsa MaTeMaTHKOB ¥ ¢uAoco@oB, ACTPOHOMOB ¥ IMOSTOB, IIOMOX0O3A€K U
fespeibHUKOB. " (0. baaaa, [831).

Bpema TeoJloTUYECKUX, TEeXHUYECKUX, METHOA02UYECKUL (XUMUYECKUX,
SUOPODUHAMUMECKUL,  MACCOOOMEHHBL, MEN/0S8HX U T.J.) NPOULCCO8 MOXHO
Ha3BaTh @usudeckuMm BpeMeHeM. PU3NUECKOE BpeMs pPaBHOMEPHO U OMHOCU-
MmeabHO - U3BECTHO MHOKECMSO CUCMeM VBMEpPeHUs U XpaHeHus BPEeMeHu, B
HUX €CTb MO4YKU W HO4AAQ omeuémda, & eJUHUUA BPeMeEK CexKyHoa MpaKkTu-
YeCKU He U3MeHwJach Co BpeMeH JlpeBHero BaswJioHa. B oTjauvue OT Quan-
YECKOI'c 4UelioBeveCKCe BpeMd HEeOIHOPOIHO - B HEM €CThb  "UyJHHE MIHO-
BeHbs", "3BE&3AHHE YaACH", MOMEHmMb Ylalxa, OTYagHWud, 11030pa, CKopOu:;
OHO MOXeT OHTb OQUCKPEMHLM, UMETh BHYTPY Celf MYCTOTH, MPOBaJH, Ja-
KyHH. Bpems MokeT "HNpuéTu" W "YATHU", OHO MOHET "IpONacTh", Eero Mok~
HO "moTpaTuTh" ¥ "yOuTB". ¥V ueJioeka OHBAET "CBOE BpeMA", BpeMdA el
"HEe npumezwee”, Bpemsa "mOpouwenmee", "mnponauee". KOHKpeTUd3aluus "4eso-
BeUECKOI'0 BpeMeHU" HCKJXNYAEeT PAA Ba¥HBX IJAT DOUUOHAALHO20 PaCCyRIe-
HUS Kauyecms, HalpuMep, TOYHOCTL U OJHO3HAYHOCTH, a BHOCUT HACHUEHWE
MBICJIM 3MOLIMSMU, UHTYULUAMY, BOOOpaXEeHUEM, HUBOM HU3HBL [yXa. 3TO
Onv¥ke Cepluy, 4YeM A3LHK eCTEeCTBO3HAHUA U mamemamuxu (B.[ackans (Pas-
cal Blaise; 1623-1662) ropopuna: "Me IO3HaéM UCTUHY He OIHUM pasy-
MOM, HO ¥ cepaueM"). O YeJiOBeKe HeJib3d TOBOPUTH B NOHAMUAL (U3ndec-
KOI'0 BPEMEHM MMOTOMY, YTC YeJIOBEK KOHEUEH, IJA HEero HeT OECKOHEYHOC-
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mu.  "YeJsIOBEK MepeXMBaeT BPEMd KaK TO, UYTO Heu30EewHO 3aKaHUYMBAETCHd
BMECTE C HUM. DBHTUE MPUHUUNMAAJBHO KOHEYHO - 3T0 "OHTUE-K-CcMepTHd. "
(B.Mlopyc)y, [83]. "UTo ¢ 4YesNOBEKOM HU JieJiail, OH YIIOPHO IOJI3ET Ha
khanbuwe" (M. KBaHelkud). "YeJIoBEK HadyyHAeT yMUPATH C MOMEHTa pPOXIE-
HUs. .. BEpHee OH RUBET U yMupaeT OJHOBPEMeHHO." (Aspeaull As2ycmuH,
(ABI'YCTHH blaweHHH#A ), Adugustinus Sanctus; 354-430 rr.).

"HOET 34 4acOoM uYac, W KaWIH# MUI' YHOCHT dYacTuliy OHTUud" - 3TO
HE OMWCaH¥e M3BeCTHefllero QUanoJorM4eckoro npoueccda, T093us U QuJjio-
COQUS KacawTCA COKDPOBEHHEeNWero 4YeJIoBEYeCKOTO mepexuBanua" [83].

"Vauch TaK, Kak BynTo Tebe NpescTouT XuTb
BEYHO; XMBM Tak, kak Oyaro Tebe npeacrouT
ymepeTb  3aBTpa." (Cantioans Cmarinc;
1816-1903).

[JlaBHad TparelMs YeJioBeKa -~ BPEMEHHOCTb OHTHA. YeJioBedyeckoe
BpEMA — 95TO ¥MU3Hb IAyWW, HEoTheMsieMas 0CO0EHHOCTh CYIECTBOBSHUA ye-
JoBera. YeJsoBEK He OI'DaduyMBaeTCs Y3KMMU TOPU30HTAMU CEIOJHSAWHETO
s, OHTHE erc ¥M3HU OXBATHBAET W Tpoice, U Gynyiuee.

"C TOYKM 3peHUs MOJOLOCTH #U3Hb eCTh 0SCKOHe4HO moarce Oyny-
mee; € TOYKM 3DEHUA CTApOCTH — OYEHbL KOPOTKOE Impowsoe" (Apmyp lio-
nenzayap, 1788-1860).

Hasauil OTPE30K MU3HU UMEeeT CBOeOOpPA3HHU CMHCJ, Haluyi 4YeJOoBEKY
OWyuWeHue MOJHOTH ®U3HU. OTchia W CHTUE KWMEEeT CBOU BpEMeHa - Mnpomen-
mee, HacToduee u Oynyuee. JlyweBHHE xoMOopT "cedyac" - 3TO Bcerja
CTYNEHbKA JIeCTHUIH JAUHON B XM3Hb K OHTHK "3aBTpa", K ToMy OHTHI,
KOTOpOE I[PUXOIUT B Pesyasmame JOCTUMEHUS LeJu. B3rjdl Ha OHTHUE U
CMEICJT CYUIeCTBOBAHUSI C TOYKYA 3IPEHUA UCTOpU3MA HeOoO0XO0JUM BCJEICTBUE
TOO, YTO:

- BCAkoe ofpaleHue K IPOWJICMY, Kpumu4ecKul B3I Halal Bb3H-
BanT y 4YeJiOBEeKa eCTeCTBEHHOEe CTpemJieHue K OyaylieMy, B CMHCJE XeJa-
HAE ¥UTHh ewe Jsydiwe, HauboJsiee MOJHO DPACKPHBAA TEM CaMbM CBOYU BO3MOX-
HOGCTY;

- obpameHye K TNPOWJNOMY HEBOJILHO HATAJKUBAET YeJIOBEKa Ha pas-
MHIITIEHWE, Ha& CPABRHEHWE HACTOAUErC O0Tpe3Ka XU3HU ¢ NpOWJbM. 3To LaéT
BO3MOXHOCTL OLEHWTBE W KPUTHWUYECKX OTHECTUCH He TOJIbKO K HACTOSHEMY,
HO U K IIPOUJIOMY, 10 AOCTOMHCTBY OIEHUTL MPOUJIOE 3a TO, 4YTO YeJOoBEK
CTaJ TEeM, 4YTO OH eCTb B HACTOflee Bpemd. [l03HAHUE MPOWJICT'C CTUMYJIM-
pyeT UHTEepec K HacTodueMmMy ¥ Haob0poT;
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- CNocoBHOCTE BOCHPUHKMATDL HU3HL B YETHPEX U3MEPEHUAL JaéT 4e-
JIOBEKY BO3MOXHOCTB TOHUMATE OUQNEKMUKY HU3HU, OIIGHMBATH €& Kak
0eCrHpeprBHRY  [IPOLECC pal3BUTUS [0 ClUpaJd, TIOHWMATL OHTHE He Kak
"MOMEHT" ¥ CAUYHQUHOCMbL, & KaK 30KOHOMEPHbU PEe3yJbTAT HelCTBUTENBHBX
YCuAUl YeJIOBEKa B JOCTUXEHMM [OCTAaBJISHHOW LeJiU, OCMBCJIEHHOT'C obpasa
ero JesiTeJbHOCTH.

"Mbl poXaaeMcs OauH pa3, a ABaxdbl POOUTLCS HEMb3S, HO Mbl AOMKHDBI YXKeE Lienyio Bey-
HOCTb He Buimh. ThiKe, He Oyayuu BNacTeH Hafl 3aBTPaLLHMM AHEM, OTKabiBaellb PAROCTb; a

Ku3kb  TMBHET B OTKNadblBariu, M Kaxablt M3 HAc ymupaeT, He umes pocyra." (Srukyp;
341-270r. go P.X.).

VcTopus IJiA 4ejioBeKa - 9TO OCMHCJEHHAH IaMATh 0 T[POWJoM, €&
IIEHHOCTh B CYLECTBOBaHUM [epCHeKTBH Oyaymero. Ho ecau Oyznyuee -
CKOpOe Ipexpalienvie OHTUs, TO NPOUJIOE IIPOBAJMBAETCHA B "HEPJO BEYHOC-
™" (. P.JlepkasuH, (1743-1816)) ¥ IMOMOHTKA cefas3ams ero ¢ Oynoyuum -
Tpareaud. A 4TO 4YeJIOBEK MOXET IIPOTUBOIMOCTABUTE CMepTU? DPAHCUCKC lE
Kapeno nucad:

O cmepTHbif Haww apeém! O 3nag yuacTs!
Hy [Hs He KWTb He BbinaTue 0BpoKa,
B3bIMaemMoro cMepTbio CamMOBJ1aCTHO!

W papm cMepTu, m XmBSA 1 Mydach,

MNog NbiTKOM NOCTWUFaTb, Kak OAUHOKa,
Kak Ge33alimMTHa XM3Hb 1 Kak HamnpacHa...

B HOpMe MCTOp¥S TIPOTUBOCTOUT "BpEMeHHOCTH". Mialasl ®U3Hb, UI-
papiiag y "T'po00BOT0 BX0OJa", TPOPHB HETJEHHOE 4YacTy Hamero “"g" 33
npedeas. KoHEUHOT'0 BpeMeru (A. C.[IywxuH, (1785-1837)) - 3TO HHOE MU-
[LOBO33PEHUE, JpYI'0oe YeJOBEYECKOe U3MEpeHue BpeMeHu. OcBOOCIUTBCH OT
"BpEeMeHHOCTH" MOXHO 10 3aBeTy b.Jl. [lacTepHaka (1890-1960):

He cnu, He crn, XypoxHUK,
He npenasancs cHy,

Tl BEUROCTH 38N0XKHMK

Y spemerin B nneHy!

"byryliee ¥ TpoLJoce — 3TO XapakTepUCTUKU YEJOBEYECKOI'0 BpPEMEHHU,
Korza 4eJoBek owyuaeT cedf 4acTbid OSCKOHEUHOCTU". OH BXOIWT B pe-
AJbHOCTL ¥ BHXOIUT U3 HEe, U pPeaJibHOCTh MNPOJ0JkaeTCA, HECMOTPA Ha
TO, UTO B HeH yXe HeT 4eJioBeka. TOJBKO B 5TOM cjydae U Ipoujioe, u
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Oynyuee uMenT cMpCJ [83]. "HesnopeueCkoe BpemMa™ - 0CHOBa JUYHOCTHOI'O
MVpOBO33perust. W Boofme, BCAK0OE MUDOBO33PEHUE - 3TO OlpeleseHHoe
[epexuBanue speMeny. OwylieB¥e, NepexuBaHue BPeMeHd - rJiyloKO WHIW-
BUAyaJbHAA XAPaKTepUCTUKE 4eJsioBeka. [l03ToMYy abCoanmHol Meps "yeJio-
BEYECKOI'O BpeMeHU" OHTb He MOXET.

"EU3HL - 9TO KPOCC, B KOTOpPOM Ka¥Ib¥ CTPEMUTCS BHPBATbCHA BIE-
pen, d4ToOH HNpuATH K QUEKMLY NoCNeIHuM. " (B. XOHUHCKUL) .

"BceMy Ha CBeTe CBOE BpeMmsd, BCeMmy ol HebecaMu CBOM 4yac. ECTb
BpemMd DOIVTLCA U BpemMda yMUpPaTh, Bpems CedThb U BpeMs KOpYeBaTb, Bpe-
Mg yOMBaTh U BpeMd JeduTh, Bpems MoJYaTh U BpeMsd I'OBOPUTH, BpeMd
BOWHE ¥ BpeMms mupy.'" (bubaus).

CM. Takxe Apudmemuxa, Bpewms (usmepexue spemexu), Bpemsa (gopma
Ovimust mamepuu), [pocmpancmeo U spemsd, Cucmema omeyémd.

BTOpoe Ha4yajO TepMOAWHAMMKH - 30KOH BO3pacTaHud aHmponuu S. B
JaCTHHX CJydasx, BTOPOE HAUAA0 MEPMOOUHOMUKU - 3TO 32KOH TEepMolIuHa-
MUKM, YCTaHaBJMBaLUUA HeolpaTUMOCThE MAKDOCKONUUYECKUX NPOUECCcos,
MPOTEKANIINX C KOHEYHOU CcKropocmsX. HeofpaTuMsl MPOLIECCH, KOTOPHE MO-
YT CaMONpOU3BOJIBHO NPOTEKATH TOJIbKO B OJHOM HANpaBJEHUU - NEpexocd
ABACHUA (MenioobmeHr TIpU KOHEYHOW pa3HOCm memnepamyp, 6A3K0e mpe-
Hue, ougdidysus), ocaxdeHue, pPACmsopeHue, MeTaHuvecxKoe TPEeHue U Ip.,
NMPOTEKAWIMe C KOHEYHON CKOPOCTHY.

B 1850 r. ueM. yuénpi P.HKuay3uyc (R.Klausius; 1822-1888) mpeln-
JIORWJT Ha3BaHUEe "emopoe HAYGAC MEPMOOUHAMUKU'" ¥ COOPMYJIMpPOBAJ 3aKO0H,
COTJIACHO KOTOpPOMY HERBO3MO¥EH TIPOLEecC CaMONpOW3BOJBHOIO IMEepexoja
menaomst 0T XOJIOOHHX TeJ K TeJiaM, UMenlyuM 00Jiee BHCOKYW TeMmilepaTypy.
B 0oJee WWPOKOM CMHCTIE HEBC3MORHOCTH CaMOIPOMU3BOJIBHOIO lepexola
TeIJIOTH 03HAYAeT HEBO3MOXHOCTHL IIpollecca, eJMHCTBEHHHM cJuaedcmsue
KOTOpOT0o Oel1 OB . IEPEXO0]] TEIIOTH 0T TeJia ¢ MEHBUEA memnepamypol K
Teqy ¢ OoJibliel TeMrIepaTypo# 0es3 Toro, UTOOH B OKpyXawbled cpede He
[IPOM30WIM eé Kakvue-Jmbo U3MEHEHUd (HAIPUMED, MeXaHWYecKHe, menao-
gbie W Ip.). B 1851 1. anrya. ¢usuk Y.TomcoH (W.Thomson, Jlopd KelbBUH
(Lord Kelvin); 1824-1S07) o0ocHOBaJ, YTO B Npupode HeBO3MOXHH IPO-—
1ecCH, EeIWHCTBEHHHM CJeJicTBUEeM KOTOPHX OvJIO OB COBEplUeHWEe MeXaHWu-
YECKOH paboms,, TPOU3BELEHHOW B pe3yasmame 0XAQ%kGeHUA TEIIOBOTO pe-
3epByapa. B peasibHHX TEMNJNOBHX ABUTATENSAX TPOIECC IIpeBpalleHus Tenuo-
TH B paboTy 0043aTeJIbHO CONPOBORAAETCA Mepelayeil HEKOTOPOT'0  Koul-—
Yecmsa TeNJoTH BHEwHel cpene.

B COBpeMeHHOM TepMOJMHaMUKe BTOpPOE Hayajo TepMOIUHAMUKA QOopMy-
JUDYETCHd Kak 3aKOH BO3pacTaHusd asHmponuu S. COTJIACHO 3TOMY 3aKOHY B
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BAMKHYMOU MAKPOCKOIIMYECKOH cucmeme B JiOOM peasiBHOM [IPOLEeCcce 3HTPO-

mis o BospacTaeT, Jmbo 0CTaeTcss HeM3MeHHOW, T.&. 8S>0 (1nd obpa-

TUMBIX TPOLECCcOB §S=0). ILJg HEe3aMKHYTOH CHCTEMH B CJy4ae HeoOpaTUMBIX
NPOLEeCCOB:

0Q<Ta8S, (B-4)

OU-T6S-84<0, (B-5)

rpe 60 - KoJMYeCTBO TEIJIOTH, TIepellaHHOoe cucTeme, 84 - pabora, Co-
BepuéHHada cuctemolt, oOU - K3MEHEHUE BHUMPEeHHEU 3IHEepaull CUCTeMH. [
o6paTumeix mpolleccos §Q=T6S, dU-T8S-84=0.

CM. Taxke [lepsoe HOYOL0 MEPMOJUHOMUKL, Tpemee HAHOA0 Mepmosu-
Hamuku. [logpoOHO cM., Hampumep, ({22, 35, 68, 70, 74, 84, 91, 96,
97].

"BbIBUPATD, esibpame uro, u36upaTh, OpaTh M0G0 U3b MHOTEro, OoT-
bupatt uTO 0cobo; || onopakHuBaThb; || BHpYOaTh, BHTECHBATbL WM BH-
1an0JuBaTh Bb IJMHY, BIOJb WM BHYTPH; || coOupaTh BCE, [0 I[OCJHEn-
HAT'O; || BBHKpauBaThb, BHI'AIHB&TH U3b 4Yero; {...) BubOpHuil, OTOODHEIA,
CaMbll Jiydwi®t, BHOpaHHH; W30pAHHHA, HA3HAYEHHHN Kyla M0 BHOODY 06—
mectma; (...) BubopouMbdl, OTHOCAWIVCA po BHOOpa, AC BHOODKM Bellel,
He JioZell. BubopouHad pybka seca, He cIUiouHas W He TopdnHas, He Je-
cocekamy, a rge pyGaTcHd IepeBbdA 110 BHOODY, Kakie Hy#uH. " (B.J. Jonb;
1801~1872) [133). A

BbIOOpKA - nOHAMUE MameMamuveckol cmamucmuxly, ofbeluHdAwliee pe-
3yabmamsl Kakux-Ju00 OJHOPOIHHX HAOM00eHUl. BHOOPKOW B WKMPOKOM CMBIC—
Jie CJIOB& Ha3bBaeTCd MACCUB Pe3yJbTaTOB HalJonenud Xy, Xp,..., X,
NpeAcTaBJanMX co00¥ He3dusucumble, OIUHAKOBO pacnpedeséHHue Ccayual~
Hble BesuduHb. OnpeleséHHas TaxuM 00pa3oM BHOODKA Ha3HBAETCA CAYHAl-
HOU, & €€ KOHKDEeTHHEe 3HaueHus B KakIOM OTIHEJBHOM CJiydae Ty, Ly, ...,
2, — TPOCTON BHOOPKOW. B Y3KOM CMHCJIe NOHATHE BHOODPKM CBA3QHO C me-
opuell CTaTUCTUUYCCKOTO 8uLi00pOUH020 Memoda ¥ TPEeLloJaraeT Hajuuyue He-
KOTOPOM KOHEYHOU COBOKYNHOCMU, W3 KOTOPO# 9Ta BHOOpPKE K3BJIEKAETCH
(paccMaTpuBanTCH, HaIpuMep, TOBTOPHHE U OEClIOBTOpHHE BHOOpPKHM). C
MoYKU 3PeHUsl UCCJIeLOBATEJA, OCYWNECTBIADIIETO IKCNEPUMEHMOAbHKE KHCC—
JIENOBAHKS C LIENbO MOOEAUPOBAHUSA NPOUECCa, BHOOPKOA OylieT Ha3HBATHCH
KOHKpPETHOE KOAUYeCM8O QHOAU308, ONbmos, UBMEpPeHUU ¥ T.I., a 04 COo-
BOKYNHOCTbI OyIeT NoJpasyMeBaThbCsd abcmpuxmHos OeCKOHEYHOCMs BO3MOX-—
HBX AHAJM30B, ONHTOB, M3MepeHud u T.m. [40, 47, 65). CM. Takme Bbi-
Supame,  Bubopka npedcmasumensHasd, BulbOopra CAYHAUHAA, SMNUDUHECKOE
pacnpeldenctue.
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Bol6OpKa mnpencTaBUTENIbHAA - 8u00pKa, Japlias AOCTATOYHO II0JHOE
npeactaejenue 00 ocoGeBHOCTAX cogokynHocmu. (40, 47, 65]. CM. Tarxe
Buibupams, BHOOPKC CAYHQUHAA, IMNUDUUECKOEe pacnpeleneHue.

BoibOpKa clyiyyadHad - 4ACMb COBOKYNHOCMU, De3yabmamsi KOHKPETHO
peaNv30BAHHHX 3JKCNEPUMEHMOS, usmeperut. [40, 47, 65]. CM. Takxe Bsi-
oupame, Bubopka, Bubopka npedcmasumensHas, IMNIUPUYEcKoe pacnpeldene-
HUE.

BubopouHoe pachnpelesieHHe CM. 3MNUPUMECKOE pacnpedencHue.

BoiunTanue - Jeticmsue, 00paTHOE CAOKEHWN, HaATpuMep, X=a-b, I'ne
O Ha3HBAETCH yMeHbllaeMbM, b HA3HBAETCH BHYMTAEMHM. Pesyasmam Leic-
TBUS X HA3LBAETCH Pas3sHOCTBKW. B 00JACTU MCJOKUTEJBHHX YUCEA BHYUTA-
HUEe He BcerZa BHIIOJHUMO (ecyy a<b); 8T0 0OCTOSATeNbCTBO ABMUJOCH (op-
MaJIbHEM  TIOBOJZOM [JIsi BBEIEHUS B apu@Memuxky HYAsS ¥ OTPULATENbHHX Yu-
ceJ.

"BSISATb, BAA3HBATH uo, 38BSA3HBATH, CBA3HBATE, 3aTAIMBATH COHe-
CEHHYI BEDPYI'BH UEI'0 BEPEBKY Y3JOMb LJS COSIUHEHIsd wwm CKpens; || (...)
|| CBg3b, COW3b, COEIUHEH1e, KpemocTob; || (...) BA3ums crap. BA3HYTD,
CUJETH B OKOBAX, Bb 3aKJNYEHIN, wmwe: || 32CaXMBATE KOI'O, UTO, VYUEM-
JATH, 3aCTaBUTh YBSA3HYTH, 3acaJuThb. (..) BA3aThb, BA3HYTb, 34CelaTh,
3aBf3aTh, YBA3aTh, YI'OIUTh Bb TONb, Bb I'PA3b, Bb TECHOTY, Bb HEIDO-
XOOUMYB dauy. (...) BSIBKiH, KpPEIKIN ww YIOPHHE CLENJeHIeM YacTull
CBOUX; JMNKIV, WJefri#, TArydlfl; HexXpynki#, HeJoMrin, rulxkiél, ynpy-
rim.  (...) BABKOCTb x. CBOWCTBO, KayeCTBO a8To. (...)" (B.H4. Huoav,
1801-1872) [1331].

BA3KkMe XKUMIOKOCTH CcM. BA3ATL, Hoimoxo8CKUE HudxoCcmu.

BA3KOro TpeHHsA 3aKOH HBOTOHA - Hanpaxexue cosuzsa (KacameasHoe
HalpAXeHue) TIpU  JAAMUHADHOM MEHEHUU NPAMO NPONOPULUOHAALHO OHCTPOTE
M3MEHEHNss CKopocmu OT CJog K CJOp:

We =Wy
F=y—S§, (B~6)

1,2"11
rjpje F - KacaTedJibHad Ccu/ad, BH3HBaWWAS CIBUT CJIOEB Kudkocmi WX ea3q
Ipyr omHocumesasHo Ipyra, S - naowyade CJosi, [0 KOTOPOMY IDPOUCXOIUT
casur,  (we-wy)/(l,~1;) OHCTPOTA M3MEHEeHUs CKOPOCTHU OT CJOs K CJIoW,
MHa4e -~ CKOpPOCTh CIBUTAE, B npedene, 2paduexHm CKopocmu TeYeHUs, M -
SUHOMUMECKUTL KO3PPUUUEHM B8A3KOCMU,. 3AKOH BA3KOI'0 TedyeHus OHJ yCTa-
HOBJIeH B 1687 . . HpoToHOM (Newton Isaac; 1643-1727). KULKOCTH,
KOTOpHE MOIUMHANTCS 3TOMY 3a8KOHY, Ha3HBANTCA Hbomonosckumil. g
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ITUX KUJKOCTEN XapaKTepHa BA3Kas ouccunauyus 3Hepzauu, 00YCJIOBJEHHAA
GTOJIKHOBEHMEM HeOOJIBWUX MOJIeKYJ. BCe 2a3b, HUJIKOCTH C HeOOJBIOW MO-
AEKUAADHOU  MACCOU,  PACM8OPH HUBKOMOJIEKYJSIPDHHX BElUecTB, & TaKke
pacrjiaesl coJiell ¥ MeTajloB SBJSIOTCH HBOTOHOBCKEMM  XUAKOCTAMU. (Cyc-
NEeH3Ul, KOAAOUOHBE DACTBOPH, PACTBOPH BHCOKOMOJEKYJADHEX II0JUMEDOB
Kalk npasuao ABJANTCA HEHLIOMOHOBCKUMU RUIKOCTSIMU.

CoBpeMeHHas (opMa 3alluCy 3aK0Ha Bs3KOI'0 TpeHus HelToHa Ins On-

HOMEDHOI'0 Te4YeHUs UMeeT BUI:
p aw
‘[;= - p'._——“_-) (8_7)
dt
rre dw/dl - apaduenm cxkopocmu, M - Koadfuuuenm BUHAMUYECKOU B8A3KOC-
mi, napaMmemp He 3aBUCHUMKA OT CKOpOCTY IeQopMallii, HO ABAAKWKNACH
PyHKyuer memnepamype, CcocTaBa ¥ 0asaeHus (148 2a308). B obuem cay-
yae (s 00vema BUIKOCTY K JIAaMMHAPHOTC Te4veHus), 3aKO0H BA3KOTC Tpe-
HUs HbOTOHA UMEeT BUJ:

d .
6,= - M'““z—, (B-8)
at

rie dy/dt - CKOpPOCThL CIBUl'a UIM ckopocms Oedopmayuu (puc.B-1).

PM
wﬂw
/ d
e
&
Mﬁ
s
A

//\ “«
=
0 dy/dr
Puc. B-1. [TpornopunonanbHoe

M3MEHEHWE HanpsKeHWs CABHra ¢
pPOCTOM CKOpOCTH AedopMaLlh  Ais
HBIOTOHOBCKHMX YKMAKOCTEH; 1g O = p -
OVWHaMH4eCcKas BA3KOCTD.

U3 3aKkoHa BASKOIO TpeHNA HbWTOHA OYEBUIHO, YTO NOMOK KOJMYECT-
Ba JIBUXEHNUA HaHpaBﬂGH B CTOPOHY OTPULATEJIBHOTO 2padueHmd CKOPOCTMU.
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3TO ©3HayaeT, YTO KOJUUYECTBO IBUXEHUS (UMNYALC) IIEPEHOCUTCS B HaIl-
paBJeHVM YMEHBIEHUSA CKOPOCTH. JpyruMy CJIOBaMH, KOJUYECTBO IBUEKEHUA
nepeMenaeTcs 13 obaacTy OoJibliell CKOPOCTU B 00JiaCTh MEHBUEH CKOPOCTH
TOYHC TaK ¥e, KakK WapWK CKATHBABRTCH I10 HAKJIOHHOW IJIOCKOCTH BHU3 WJHU
TEILUIOTa [epenaéTca U3  obaacTy ¢ GoJibIEH TemnepaTypod B 00JaCTh C
MeHblIel TeMIepaTypod. ¥ uleanbHur #KudKocmell BS3KOCTb paBHA HYAMO
{(puc. 1-1).

Y HenewmoHosCKUX Rudxocmel HabswpiapTca 00Jee  CJIORHHE  3ds8ucu-
Mmocmu,  HalpsakeHus CcIBUIa 0T ckopoctw negopmarvu (b-1), (B-9),
(B-18), (B-14), (O-10), (M-51). CwMm. Takxe pucyHxy (b-1), (B-2),
(B-2), (B-3), (A-1), (O-z), (II-1), (II-2), (T-3) - (T-6)).

CM. Takge Baliccenlbepza sggexm, BA3ATE, Basxocms, Juccunauud,
Hzomopgusm mamemamudeckut,, Hanpaxewue, IJIACTHKA, lagcmudHocms xUO-
kocmu. [logpoGHO cM., Hampumep, [7, 57, 73, 108, 161].

BA3KOMNaCcTHYHbIE XUIOKOCTH (< pYcck. BA3aTk (cM.) #@ »aam. plasti-
ca - IjlacTura, plasticus - mnacTUUYECKUN, CKYJBNTYPHHA, JEndumui,
Qopmupynumi < eped. TAXGTLROY - JeNHOW, YAOOHHA IJs JenHo# padoTH;
TAAGTL®N - UCKYCCTBO JIETIHOE, BasiHUES, TAUOTOL - JIeMHOW, U3BaAAHHHN) -
HEeHLOMOHOBCKUE KUOKOCTU, HMEDIVe npedes meKy4ecmu (HAYANbHOEe HANDS-
xeHue cosued 6¢4>0) W XapakTepusyolmecs yMeHblieHueM Habsmwdaemol
(noKaAbHOU,  afifexmusHoll) sa3xKocmu ¢ BO3pacTaHueM ckopocmu fegopMma-
1y (puc.B-2, puc.B-3, puc.H-2).

O, o O, A
vl tga =
) ,.«.,M“’”W X ﬁ g ; " ‘_w.w"‘w“
o Y
e e |
ﬂm“w@ ¥ [
7 |
O- I S
T yf i
ﬁ“ O-ri
§ !
o, ! |
O, E
!
b
e S A N 1 | -
dy oy oy,
0 dy/de 0 () (3 () dyde
Puc. B-2. 3aBUCHMOCTL HaIlpsOKEHUS Puc. B-3. YMeHpiienne HabmoaeMoit
CIBHI'AZ OT CKOPOCTH aedopMarmu s (39 dexTusHOm) BA3KOCTH, Fless
BSA3KOILIACTHYHOH KHIKOCTH; BA3KOTUIACTHYHOH KUAKOCTH c
Ora - JAMHAMHYECKOE HAIpKEHUE YBEJIHYCHHUEM CKOPOCTH AehOpMalily,

casura, tg B = n - nnactHueckas BI3KOCTb dy/dT W SR a2 63
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Jid BASKOTJIACTUYHEX —XUJKOCTel XapaKTepHC BO3BpAlleHWE B I1epBO-
HayvaJbHOE COCTOSHUE IIOCJIe TOI'0, KaK MepEeCTaéT NeHCTBOBATBH NPUJIOKEH-
HOE K HEM KacaTeJbHOE HampsikeHde. Ipy Haquuyuyl sSIPKOBHPA%EHHOTO AU~
HEUHO20 y4YacTKa 3Qsucumocmu HalpaAxeHus cIBUIra 0T CKODPOCTH  Jedopma-—
Y YpaBHEHUE MEeUeHUS UMeeT BUI:

ay
6y Oyy= - N, (B-9)
dt

rge n - Kosfguyuerm NnAGCMUYECKot 8A3KoCmuU, 6y, — OuHaMUYEecKoe Hall-
pAseHue cipura. [lo CBOEMy MOBEJEHUD BAZKOIUIACTUYHHE HUAKOCTV 3aHU-
MaRT [IPOMERYTOUHOE IOJOXEHUE MEXIY NCealonadCmuyHbMuU KUOKOoCmAMU (HO
C npedeaom ynpyaccmu) U OUH2AMOBCKUMU ®UOKOCMAMU (HO C HAYAJBbHHM
HEJIMHEeVHNM YYaCTKOM 3aBUCUMOCTH 6.=F(dY/dt) paspyuleHuss CTPYKTYPH).
XapaKkTepHOW ueDTOW IMOBeleHUS BASKOINACTUYHHX RUAKCCTER ABJAETCA Ha-
JUuue npenesia YIPYroCTH (HAYAJbHOT'O HAIPAXCHUSA CABUI'G 6.4), IIOCHE
[IPeBHUWEHUS KOTOPOI'c CTPYKTYpa XUIAKOCTU HAUMHAET paspymarbcd. CKO-
POCTb Da3pylleHusi CTPYKTYDH YMEHBHAETCA C POCTOM CKOPOCTH JedopMaryy
¥, 10 JOCTUMEHMM HEKOTOPOT'0 KPUTHYECKOTO 3HAYEHUS CHKOPOCTU Jedopma-
0¥, BA3KOMJACTUYHAS KUOKOCTb B JafbHeHdlleM BeleT celd Kak Hbiomo-
HOBCKAST C npedesbHbM 3HAYeHUEeM Ko3QOULMeHTa BA3KOCTU 1, Ha3HBAEMHM
KOOOOULIMEHTOM nAACMUYECKOU (CmpUKmMyYpHOU) BSIBKOCTU (ECJM B IIpollecce
HarpyxeHus1 HUAKOCTH JAUHEUHOCMb 3asucuMocmy 6.=r(dY/dt) IOCTURUMA).
SKCTpaloJgusg JUHeNHOr'e y4yacTRa 3aBUCUMOCTK (B-9) [0 TMepecedyeHusa ¢
OCbl OpIMHAT OTCEKaeT Ha HeH OTPe30K 6y,, XapaKTepuaybuud Tak Ha3b-
BaeMoe OQUHOMUYECKOE HanpaxeHue cdsuzd, BeJMYUEY KOTOpPOTO HEIoCpelc-
TBEHHO OKCIEpUMEHTAJIBHO  (C IOMOWbl mpubopa) ONpeAeJUTh HeBO3MOKHO
(puc.B-2). JMHaAMWYECKOE HalpsikeHue CABXTE MOXHO BHUMCJUTE B DPE3yJb-
TaTe o0padomxku CMAMUCIMUYECKUMU Memodamy, JIMHENHOT'O y4aCTKa 3SKCIepu-
MEHTAJIbHO IOJY4YEHHOW 3aBUCUMOCTY 6¢=F(dY/dT) (Hampumep, METOAOM Ha-
MMeHbUMX KBajapaToB [3, 39, 40, 44, 64, 75, 77, 781).

BO3MOEHH CJyvay, Kor'Za B IIPOIECCE HAT'DYHEHUA HUOKOCTH JIMHEN-
HOCTBL 3aBUCUMOCTH 6.=S(dY/dt) He Habmpgaercd. I[IPUYMHOM 3TOTC MOXKET
OHTL IPOYHOCTH CTPYKTYPHHX CBA3ell U HeCHOCOOHOCTh ¥UIKOCTH IedopMu-
POBATBCST C BO3pacTapledl CKOPOCThb. MUIKOCTE TEPAST mMexKy4ecms WU
CNAOUHOCTHL Cpeldbl. BceMy eCTb CBOUM Npedesast.

it BABKOIUIACTHYHHX XKUJIKOCTEN XapakTepHOo yMeHblieHWe Habawdae-
moti (agPexmusHoll, OKAALHOU) BASKOCTY C DOCTOM CKOPOCTU JedopMaluu
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(puc. B-3); IpyruMy cJioBamu, ¢ yBEJWYEHHEM CKOPOCTH TedeHus Uiy ne-
DEMEIMBAHUA ¥UIKOCTH PasXUK3ETCH.

[IpuMepoM BASKOIJIACTUYHHX HUAKOCTEH ABJAANTCA OYDOBHE pPaCTBODH,
IJIS KOTOPBIX XapaKkTepHO 0oJiblloe pasHoobpasne PacXOkASHUNA Mexny 6., 4
6y, & TaKKe HaJuuus W IPOTSXEHHOCTH JIMHEHHOIOo y4acTka 6.=f(dY/dt).
Hamnbosblee pacXoxlIeHue MeRNy 6.0 ¥ 6y, HaOMOZAETCA B  KOANOUTHHL
pacTBopax ¢Jab0 KoaryJUpOBSHHHX, TI[Je HAOJINIAETCHd CUJIbHAT MUKCOmMpOo-
nua [41]. K BA3BKOMNIACTUYHHM XUIOKOCTHAM TaKKe OTHOCATCA He®TH C BHCO-
KUM COZep#aHueM napaguHoB [1611].

CM. Takxe Badccernbepzaa s@dexm, BASATH, ['emepoceHHAA cucmema,
Jucnepcuonnas cpeda, Jucnepcras gasa, JucnepcHocms, JUCNEPCHBE Cuc-
memel, 3oau, Koaaoulrasi xumusd, KoanoulHwe pacmsops, KoanoudHwee cuc-
memsl, [VIACTHKA, IHaacmuyHocms Rubxocmu, [I0BEDPITHOCMHLE ABAEHUA.

BA3KOCTH KO3PPULIMEHT IOUHAMHYECKMH - (USUYECKOSA BeaUYUHa, Xa-
pakTepusynuas omHouweHue Cuak CIABUTa Ha eOuHUUY naouadu K 2paduexHmy
ckopocmu B J00CH mouxke IBMEyHeicsa xudxkocmu:

aw
/// = 0y -_, (B-10)
at

rie 6, - HonpakeHue casura (puc.B-1). 04YeBUIHO, UTO 8A3KOCMb ABJA~
eTCd Mepoll Cu/s BHYTPEHHErO TPEHUd HUAKOCTH, KOTOPHE CTPEMATCHA OKa-
3aThb NMPOTUBOIEUCTBUE JOOOMY IBMKEHUI RUIKOCTH. EcCJM TDEHUE MEeXAy
COCEJIHUMY CJIOIMU EKUAKOCTH Majo (HelboJbHas BA3KOCThb), TO NPUJIOKEHHad
cuaa clpura OyneT NPUBCAMTL K OOJblIOMY epaduexmy ckopocmi. C yBeJu-
YeHMEM BA3KOCTY Ka®IHA CJOH HUIKOCTYA OKA3HBaeT Ha COCEeJHUHA CcJiof
gonblice TOpMO3gllee BO3NeHCTBUEe, OOYCJIOBJEHHOE TpeHueM, U I'DajueHT
CKOPOCTH yMeHbllaeTcsa. TakuM o6pa3oM, [I'pPaIVeHT CKOPOCTH - yHKUUS
HalpsA%eHUd CIBUTa. 3IeCh €CTh HEKOTOpoe MPOTHBOpEeuMe ¢ OOUENPUHATO
JopMoll 3aTIMCH 3AKOHA 8A3K020 (HUOKOCMHO20) MDEHUA HewmoHd, HO UMEH-
HO B KOOpIMHA&TAX 6.=f(dY/dt) TaHreHc yrya ¢ COOTBETCTBYeT Habawdae-
Mot (agfexmusHot) BSASKOCTU ®UOKOCTU (puc. b-2, B-1, B-2, B-3, I-2,
H-1, H-2, H-3, H-4). llo cymwecTBY ¥ TI'pal¥eHT CKOPOCTU ¥ HalpakeHue
CIBUTa ABJARTCA QYHKLVEN BHEWHEW CUJH F NPUHYXIAIEH ¥UIKOCTh K Te-
YeHun. JMHaMuuYeckun xkosdfuuuerm BA3KOCTU HEe 3aBUCUT OT CHJE CIBHUIa
W CKODOCTH CABUI'E (B OTJUYUE OT HEHbWMOHOBCKUX HudKOCmMel), OH ABJA-
eTcd (UHKYUET COCMOSHUSA HUIKOCTY (Halpumep, memnepamyps (M-29),
(3-9), OasaeHusd) U cocTapa. JMHAMUYECKUE KO3QQUIIMEHT BSA3KCOCTHU CBA-
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30H C  KUHEMaMUYeCKUM xoagdutuueHmom 8a3KOCMU COOTHOWEHUEM: v=u/p,
rae p - nAOMHOCMs KUAKOCTU. [MHaMUUeCKHM KO3QOUIVEHT BA3KOCTU 20308
COCTaBJAeT BeJUuMHY OT 1 Jo 100 Mxlla-c, Boad npu 20°C - 1 wmla-c,
HU3KOMOJIERYJIADHEX ®upKocTed - 1o 10 Ila-c, pacmsopos U DaCINaBOB II0-
JuMepoB - 1o 0,1 Mla-c, KayuyykoB, pE3UHOBHX cMmecel, OUTYMOB ¥ ac-
ganseToB - Ho 100 Ma-c. [lepexon sewecmsa Y3 HUAKOTC B CTEKJ000pa3s-—
Hoe cocTosHue O0HYHO CBA3HBAKWT € JOCTUMEHUEM BA3KOCTH Nopsaoxa
1011-10%% fla-c. CM. Takke Bf3ATL, Hanpsawenue cosuza, [IACTHKA,
[nacmudnocms #udxocmu, I[IIOTHEH.

Bsi3KOCTH KO3POUIIMEHT KHHEeMATHYECKHH - (UlUHeCKUd B8eAUYUHd, Xa-
DAKTEPU3YBLAS 8A3K0E MpeHue B IBURYLeHcH #udxocmu 0e3 yuyéTa BIUAHUS
IDaBUTALMOHEHKX Ccusi.  KuHemomudeckut xoagfuuuenm BS3KOCTH SBJAETCH
OHUM M3 TDEX nNapamempos, XapaKTepusyolux TPaHCIOPTHHE caolcmsa
cpedul, OH dABJIIETCHA NapaMeTpoM JuffepeHyuanbHblt YPasHEHUN AQMUHADHO-
20 meyeHua HaBbe-CrTokca (M-15), (JI-1). HKuHeMaTruyeckud KosQUUIMEHT
BASKOCTU CBA3GH ¢ OUHAMUYECKUM KOIPPUUUEHMOM BAZKOCMLL COOMHOWUEHUEM:
V=N/p, TIe p - NAOMHOCMb XUOKOCTH. CM. Takke BASATH, M3omopdusm ma-
memamudeckut,  Kuxemamuxa, Mexaxuka, [VIACTHKA, [lagcmuqHocms #UudKoC—
mu, IJIOTHHI.

BA3KOCTH MnJacTHYECKOH KO3QPUUUEHT cM. [Inacmuveckada 8A3KOCMs.

BA3KOCTH CTPYKTYPHOH KO3POUUMEHT CM. CMmpyKmypHas 6s3KOCb.

BABKOCTD = OUHOMUHYECKOS XaDAKTEDUCTHUKA MBEPOLX mes U CNAOUHbLLL
Cped, 3akJpyapiliadcsa B UX CHOCOOHOCTK OKA3HBATL COMNDPOTUBJEHKE CIBUTY
CJIOEB JIpyr’ omHocumeacHo Ipyra. 1. Csolcmso meépdux mea — HeobpaTuMo
TOTJIONATE  3HEpauln IpY WX naacmudeckom NeQopMUpoBaHuM (O0JNee TCUHOE
Ha3BaHne - BHYTpeHHee TpeHude). 2. CBOUCTBO #KUOKOCMEU U 20308 - OKa-
3HBATEL COIPOTUBJEHUE MEpeMelleHuln OJHOM UX 4acmi, OTHOCUTEJNBHO IpYy-
I'ofi. OCHOBHOM 30KOH — 3aK0H BA3KOTO meueHus - OBl YCTaHOBJEH B 1687
r. W HewTonom (Newton Isaac, 1643-1727), B COBpPeMEHHOH 3amucu IJd
OLHOMEPHOI'0 TEYEHUS UMEenUMW BUL:

aw
6=~ M 7 (B-11)
roe dw/dl - epoduenm cxkopocmu, U — ssa3xocmu KosdPuyuerHm OSuHOMUYEC-
xutl (puc.B-1). HKMEKOCTH, KOTODHE MNONUYUHANTCA 3TOMY 32KOHY, Ha3HBA-
0TCA HLOMOHOBCKUMLL.  38KO0H BA3KOT'0O TeueHus V. HbioToHA CHpaBeiUB ANd
ACMUHADHO20 MeUeHUsT KUIKOCTYU. LA HEeHbOMOHOBCKUX HUOKOCMEl 308UCU-
MOCMb  KACATENBHOT'O HalpAXeHud OoT CKopocT JedopMaliu uMeeT HoJiee
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CJHORHHY BUJE, Yem (B-6), (B-7), (B-8), (B-11). [Jd Takux HUIKOCTEH
XapaKTepHO U3MeHeHUe BA3KOCTU C yBeJWYeHWeM CKOpOCTW IedopMaluu -
JUHAMUYEeCKas BA3KOCTH CTAHOBUTCH AOKUALHOU XAPAKTEPUCTUKON HUIKOC-
TH, U BBOJATCH noHAMuUA Habawoadaemott (2fdexmusHoll) BA3KOCTHU
(puc.b-2, puc.B-3, puc.ll-2, puc.ll-2) U naacmu4eckol (CmpyxmypHol)
BA3KOCTY (puc.b-1, puc.B-2, puc.ll-1).

CMm. Tarw®e BASATH, BAsxocmu koagguuyuerm ouHamudeckul, Juccuna-
yua,  Mzomopgusm mamemamudeckut, Hanpsmenue, [NIACTHKA, [IadcmuqHOCMb
KUOKOCMLL.

Hpy JlaMIHAPHOM TEUYEeHWM MUJKOCTH BA3KOCTH 00YCJIOBIUBASTCHA UCK-
JOYATRJILHO MEe®MOJEKYJSPHEM B3aUMOIECTBUEM. MexaHUusm BA3KOTO TPEHUd
COIVIACHO MOJIEKVJADHO-KUHETUYECKOA Meopul, 3axJnyaeTcd B CJEIVIUEM.
CKOpOCTL IBUXEHUS MOJIERYJ B NOMOKE HKULKOCTH MOXHO paCcCMaTPUBATL KaK
CyMMY cpedxel CKOPOCTY IBUXEHUS MOJEKYJ, 3aBUCSUEN 0T memnepamyps. U
CKOpPOCTH TIOTOKa B DACCMaTprBaeModl movxe. (CaeldosamenbHo,  CJIOM HMIL~
KOCTU, IBu¥yurecss ¢ OOJbUed CKOPOCTBK, COCTOAT u3 GoJiee "3HEprud-
HHX" MOJIEKYJ, UeM CJIOM RUAKOCTH, [BUKYUMECS C MEHBIER CKOPOCTHY.
Hamuve rpajyenTa CKOPOCTH MPUBOJUT K TOMY, YTO CTOJIKHOBEHHME "3Hep-
TUYHBIX" MOJIEKYJ C OTHOCUTEJBbHO MEIJIEHHHMU MOJIEKYJIaMU BH3BBAET nepe-
HOC HEKOTODPOI'0 Koaudecmsa IBUXECHUA (umnyabea) oT Gosee "SHEPIMYHBX'"
MOJIEKYAl K MeHee "BHepTruWuHeM'. IpyruMy CJIOBaMy, I[POUCXOIUT MEPEHOC
UMIIyJIbCA M3 CJIoA, IBUKYUerocs ¢ CoJiblied CKOPOCTBL, B CJIOW, IBUKY-
U¥CS C MEHblIEW CKXOPOCTBW. B KOHeuHoM UTOI'®, 3TOT NPOyeCcC MNpuBEJ Obl
K BHPABHUBAI CPEJHUX CKOPOCTE! BCEX MOJIEKYJ, T.e. K pasrosecuw. s
DO IepKaHUA T'pafMeHTa  CKOpPOocTH, §e3 KOTOpOT'e HEeBO3MOMHO TeyeHue
KUIOKOCTY, HEOOXOIUMO NPWJIOKUTL BHEWHOL cuay. B IBUKYINEACH HMIKOCTHU
38 CUYET 3TOM CHJIH CO3JAETCHA KACAMEAbHOE HANMPAKXEHUe, UMeRliee Hau-
OoJibliee 3HAUEHUE Ha T['DAHULIE KUNKOCTU C TBEPNOA NOBEPIHOCMLI U paB-
HOE MY B LEeHTpe NOTOoXa (eCJau IOTOK cummempu4er). COOTBETCTBEHHO,
TDAIMEeHT CKOPOCTH MAKCUMOAEH Ha CTeHKe. ['paluedHT CKODPOCTH MOXHO
paccMaTpuBaTh Kak IBUKYUYW CUIY NEPeHOCA KOJUYECTRBA IBUKESHUA.

[Ipn mypOyseHMHOM MEUEHUU TIePEHOC KOJUYECTBA IBUKEHUA W SHEpPTUU
NPOUCXONUT He OTIEJbHHMA MOJIEKYJaMmMd, & TUIaBHBM 00pasoM  Ha MAKpo-
ypogHe, Hacmuuyamu ("xomkamu'"') WMIKOCTH, IepeMmenapmymMucsa us GoJee
OHICTPHX CJIOEB TOTOKA B 0oJiee MelJieHHHE B peadysemame TYDOYJEHTHHX
nyabcayuil. MoJeryJsibl MepeHocaT umnynsC (KOJUYECTBO IBUKEHWA) CO CKO-
POCTBI0 KX MEeni0o8020 IBUXEHUA Ha OAUHY CBOOOIHOIO mpobera, a KOMKA
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(YaCcTULH) HUIKOCTU IIEPEHOCAT KOJUYECTBO ABUXKEHUA (UMNUALC) CO  CKO-
DOCTBI TYPOYJIEHTHHX I[yJbcalyi Ha 3HAUYUTEJBHC 00Jblie DAaCCTOAHWA,
DABHHE NUMU CMEweHUS. B 3T0U C8A3U JuCCUNAQuUs aHepzul 1pu  Typoy-
JIGHTHOM TEe4YEeHUY 3HaYUTEJbHO IPEeBHlaeT IUCCUTAIVI 3HEepTuu, 00yCJoB-
JIEHHOH MOJEKYJIAPHON BsI3KOCTEN.

BA3KOCTL ABJAETCA JuHAMUYECKUM HEDABHOBECHHM CBOWCTBOM H& MaK-—
poypoBHE. Ha MUKDOYPOBHE OHA Ompaxcem BJIUSHWE IBUNCHUA U B3aUMO-
IefCTBUS MOJIEKYJ sewecmsd. B pe3yibTaTe NPOUCXOAUT duccunauyud pabo-
mbl, 3aTpavMBaEMO} Ha CMEleHUE CJI0EB HUIKOCTU IPYT OTHOCUTEJIBLHO APy~
ra, B KOHEYHOM WTOTe, Ha TEepeMeleHue XHUIKOCTHU. BASKOCTE HU3KOMOJE-
KYJSPHHX ®UAKOCTEH HEe 3aBUCUT OT HaIpPSXeHWUs CIBUI'A 6., IIpU KOTOPOM
ee U3MepsanT. I8 KOAIOUOHBX cucmem, pacmeopos U DACILJIABOB MMOJUMEpPOB
BA3KOCTL 3&BUCUT OT pexumd De®OpMUPOBAHUSA, TI09TOMY HEoOXOIMMO yyu-
THBaTb 3HaueHue 6., K KOTOPOMY OTHOCATCS DPE3YJbTATH USMEPEHUS IUHA-
MIYeCKOoT0 KosduuueHTa BA3KOCTH M. PasjnyanT HauboJbuyl (HROTOHOBC-
KYyD) BABKOCTL IpA npeldeavHo HU3KUX HANPAKEHUSX CcABUrA 6, (TEOpeTu-
YeCKY 6,~0);, Habamwdaemynw (30PexmusHyn, JA0KAABHUKW) BHA3KOCTb Y HEHb-
omoHOBCKUX FuOkocmel, COOTBETCTBYBWYHD 3HAYEHUSIM 6., [pEBHIALLUM
cmamuieckoe HallpsKeHue CIBUIra, ¥ YMEeHbHablylhcsd ¢ yBEJUYEHUEM 6.
(KpoMe OunamaHmebie ®xuoxocmell); HauMeHBUYD BS3KOCTb, WU3MEPASMYD IIpU
HauboJiee MHTEHCUBHOM pECRUME HAUPYREHUs, KOTla BA3KOCTb IEPECTaeT
3aBUCETb OT HANPAKEeHUS CIBUTS, 6. [/ HEKOTOPHX HEHBWTOHOBCKUX KUI-
KOCTeM olpejensercsd acTuyeckasa BA3KCCTL (puUc.B-2).

Pa3MepHOCTh IUHAMUYECKOW BASKOCTH — [la-C, KUuHemMamu4eckoso Ko-
sQPULMEeHTa BA3KOCTH - M?/C. BfI3KOCTB I'a30B COCTaBJAET S8eAUYUHY OT 1
10 100 mkila-¢, Boad mpu 20°C - 0,001 Ma-c, HU3KOMCJERYJSPHEX KUL~
kocTer - po 10 Ila-c, pacTBOPOB U pacllaBOB IOJUMEpoB - 10 0,1
Mla-c, KayuyykoB, pE3WHCBHX cMecel, OATYMOB ¥ acdansToB - Lo 100
Mlla-c. [panulieil mepexolla cocmoAnus BellecTBa "®UIK0e - CTeKJoobpas-
HOE" CUMTANT BeJMYUHY BABKOCTH mopsizka 1011+10'% Mla-c [159].

CM. Tarkwe Batccenbepea agdexkm, BA3AThH, Hufdysud, Iuddysus met-
aoposckast,  Quddysusi mypoyaeHmHas, HoeansHsle #ulKocmu,  M30mopdusm
mamemamuyeckul, KOMB, Mexanuxa, Hanpaxewue, [IACTHKA, IlagcmudHocms
wudkoemu, [IOBEPXH. TIlogpofbHO cM., HBampuMep, [7, 57, 73, 95, 99,
100, 108, 1611].

BABKOCTp OUHAMHYECKASA CM. BAsxocmu wo3agpuyueHm OuHamuveckud.

BA3KOCTh Kaxywasca cM. Habawodaemas sdasxocms.  CM.  Takxe BAsz-
KoCcmb, KASATH, KAXywasicst eAsxocms, JOKAALHAA 8A3K0CMb, Jdidexm.
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BABKOCTb KHHEMaTuuyecKas CM. BA3kocmu xKosguuuexHm KuHemomudec-
Kuli, Bazxocmb, Kuxemamuxa.

BA3KOCTh JIOKankHaa cM. Habawdaemas edAskocms. CM.  Tarkxe BA3s-
Kocms,  Kaxyuyosacsa 6A3KoCme, JIOKAAbHQA B8A3KOCMs, 3@dexm.

BA3KOCTE MOJIEKYAAPHAA - 8dA3KoCmb xudrkocmel, 00YyCJOBJIEHHaA UCK-
JOYUTEJBHO MEeXMOJIGKYJIAPHHM B3auMOLeidcTBHEeM. MOJeKyJsapHas BA3KOCTH
MO%ET TPOABJATECA TOJBKO [PU ACGMUHOPHOM MEYeHUU RUIKOCTU, Korja ne-
DEHOC KOoAuHecmsa IBUXSHUS (UMnyabCa) B HAIIpaBJEHMU, [OEpHNeHIUKYJIap-
HOM IBUXEHUI ®UAKOCTH, OCYHECTRJSAETCHA B PERYJLTATE COYISPEHUH MoJe-
KyJ COCemHuX CJIOEB. MOJeryJdpHad BA3KOCTb OMPaxdem BJIUAHUE JBUKEHUR
Y B3aUMOIEWCTBUS MOJIEKYJ 8euecmsa Ha MUKPOyposHe. IBUXyme#l cuaol
TIEPEeH0Cca KOJWMYECTBA JBUEKEHUA B 3TOM CJydae ABJAETCH 2padueHm CKo-
pocmu. Juccunayus sHepsul TpU 9TOM 3HAUUTENBHO MEHblle, YeM IIph myp-
byneHmHom mederuu. HoapobHee oM. Basxocms ¥ [57). CM. Takke BA3ATH,
Bazxocmu xoagguuuerm ounamudeckul, Basxkocms mypbyasexmHod, Juddysus,
Judhysus metnoposcKas, HanpssmeHue.

BaskocTh HabmoepaeMass cM. Habmodaemod sAs3kocme. CM. Takxe Kaxy-
wasaecsa 8A3K0oCmb, JIOKAAbHAA 8A3Kocmb, Jfdexm, I3PPekmusHas 8A3KOCMb.

BA3KOCTb MNJaCTHYECKas CM. [laaCmu4deckas 8A3K0Cms,  CMpyKmypHas
gA3Kocms.  CM. Takxke JucnepcuoHHas cpeda, JucnepcHada gosa, [ucnepc-
HoCmb,  JUCNEDCHBE CUucmems, 304l, HeHbomoHosCKue kuoxkocmu, [laacmuy-
Hocmu napamemp, lagcmudHocms guloxocmu, Tuxkcomponus.

BA3KOCTb CTPYKTYpHas CM. CMPUKMUPHQA 8A3KoCMb, Ilaacmuueckas
gsazKocms. CM Taxkke JucnepCuoHHaa cpeda, JlucnepcHaa gasa, Jucnepc-
HOCMb, JucnepcHsle cucmems, KoanoulHwele pacmsops, HerbmoHoecKue #ud-
Kocmu, IlaacmudHocmu napamemp, IllaacmuuHocms sudkocmu, TUKCOMDONUSA.

BA3KOCTL TYpOYJNEHTHas - B8A3KOCMb HKUOKOCMED TIPU MypOyAEHMHOM
meueHul, 00YCJIOBJIEHHAS BHYTPEHHUM TPEHMEM Ha MUKpOyposHe. [IepeHoc
Koaudecmsa O0suxeHus (UMnyabCa) B HATIDABJICHUM, IIEDIIEHINKYJIAPHOM 0C-
HOBHOMY TEUEHWUN XMJKOCTH, IpU 3TOM MPOUCXOIUT T[JiaBHEM 00pasoM  3a
CUET [epeMelleHus MaKpOKOJAWYeCcTB XRUIKOCTU (Komkos) u3 GoJsee "OHCT-
PHX" yacTell nomoka B 00Jee "MelJieHHBe" #  Hao00poT. B pesyabmome
TYPOYJNEHTHHX TIyJbCaluil B KAJKOCTH BO3HUKAET JOMOJHUTEJBHOE TPEHUE.
AHQA02UYHO TOMY, KaK IPU JOMUHODHOM MEYeHUu BHYTDEHHEe TpeHWe B
HULKOCTH 0O0YCJIOBJIEHO MOACKYAADHOU BA3KOCMLY, TPHA TYPOYJIEHTHOM Teue-
HUW BHYTpEHHEee TDEHUE XapaKTepusyeTcs TypOYJEHTHOR BA3KOCTHH. dop-
Mysy (B-11) MO¥HO IepernumcaTh B BUJIE:

dy
6= — (WHpe) —, (B-12)
dt
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rae dy/dt - ckopocmb dedopmauun, P - KO3@PuuUeHm MOJEeKYJIapHOH BA3-
KOCTH, M, — KOSODUUIMEHT TYPOYJNEHTHON BASKOCTH. [Ipupoda TypOyJeHTHOH
BASKOCTY 3akJoyaeTcd B IePeHOCe KOJUMUYECTRA IBUKEHUA He OTAEJbHHEMU
MOJIEKYJIAMY, & KOMKaMd XUIKOCTU Ha pPacCTOAHUE NymU CMEleHUS, 3IHA4Yu-
TEJBHO MpeBhaiee daury cBoboiHOro npolera MoJeKyJs. [lo 3TOH npu-
YuHe duccunauus axepaul Npu TYpOYJEHTHOM TeYeHWY 3HAUYUTEJBHO MPEBH-
WiaeT IUCCUMIAIMK SHEPTMY, OOYCJOBJEGHHYD MOJIEKYJSPHOW BASKOCTBO. CM.
Takke Jugdysusa, Jugdysua metaoposckast, Juddysus mypOysceHmHaA.

Ba3kocTe »QfexTUBHAA CM. Habawdaemon eA3xocme. CM. TaKke BA3-
Kocme, Kakywasics aasxocms, JOKOALHAA 8A3Kocmb, IJfidexrm.

BA3KOYNPYyrue X¥UOKOCTH (MoKecseaoscKue KUIKOCMU) - HEeHbXMOHOB8C-
Kue xudxocmu, IPOABJSIOIME CROKCTBA BA3IKOTO MEUEHUS ¥ CIOCOOHOCTHU K
VIpYroMy BOCCTaHORBJEHUK $opMH. llpexnrnosaras, 4YTO BA3Kad COCTaABIAKNLAA
XApPaKTEPUIYETCH 3UKOHOM 8A3K020 MPEHUA HbOmMOHA, a ylupyrad I0L4YuHA~
eTcd 3aKoHy I'yrka (Hooke Robert: 1635-1703), B 1867 1. ].Makcgena
(Maxwell James Clerk; 1831-1879) TNpelNo%U) cllelyliiee ypaBHeHUe:

ay 6, 1 d6,
= - ( }; - (B~13)

dt Mo G\ dt

WM i »
6, + x[ “) -, —, (B-14)

¢ dt Po =t
e A = Z" , (B-15)

The M, — Ko2gpuyueHm HbOMOHOBCKOU (JUHAMUYECKOU) sdskocmu, G - MO-
IyJib cIBUIa, 86.-d6, - MpUpalleHNe HANPAKEeHUS CIBUTA BCJEICTBUE NpO-
ABJCHUS YUPYTUX ceolcms, d6,/dT - CKOPOCMb UBMEeHeHWUs HallpAXeHud
CABYIa, A - 8peMs pesakcaluu.

[opamemp A VMEeT pas3MepHOCTb BPEMEeHU, OH SBJAETCH II0CTOSHHON
BPEMEHI 3SKCNOHEeHUUAIbHO20 0CJa0JIeHus HalpsikeHusd NpU HeuaMeHHOW Je-
GopManuu, T.e. HalpskeHWe ToCae NpekpalleHus AedopMallii yMeHBHAaeTcd
10 38KCHY 3KCIIOHEHTH: eXp(-T/A).

ypaBHeHKe MaKkcBeJJia XOpomo ONUCHBAEeT IOBENIEHE MYYHOI'0O TEeCcTa.
K BA3KOYNPYIUM HUIKOCTSIM OTHOCATCH TAKXE HEKOTOPHE CMOJH, OUTYMH U
Ip. [oszxee Jk. ONZpOWL UPELJIONUN YPaBHEHWE TeYeHUA BAKOYIPYTUX
KUIAKOCTEe!l ¢ YYETOM BPEMEHU 3zanasfipBzanus [108].

CM. Taxxe Balccewbepea sgdexm, BA3SATH, eau, I'emeposeHHusi Cuc-
mema, Jucnepcuonnas cpeda, HucnepcHas gasa, AducnepcHocms, Jucnepc-
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Hble cucmems, Kosnoudwble cucmemsl, KoHcucmenyus, I[IACTHKA, Ilaacmuy~-
HOCMbL RUOKOCMU, [IOBEPTHOCMHLIE ABAEHUS, PasHO8ECUE mMepMOOUHOMUYEC-
koe, Tuxkcomponusi. TllonpoGHO CM., HampuMep, [20, 34, 37, 108, 161,
163, 164, 165, 166, 167].

I

Fas (< Hem., coan. Gas wim @fpany. gas. MNCKycCTBeHHOE HOBooOpa-
30BaHKe Opoccesbckoro xumuwka M.EBE. BaH I'elibMOHTa (1577-1644) Ha oc-
HOBaHUM cJoBa Chaos - "xXaoc", HalilieHHCI'C uM Y llapauenasca. - M. dac-
mep; (1886-1962). [155]) - azpezamuoe (Faz080e) cocmodHue sewecmsa,
B KOTOPOM MOJIEKYJIH {(&TOMH) HE CB8A3GHE WM ¢Jalb0o CBA3aHH Mexly Cco0oH
MEXMOJIEKYJIAPHEIMU CUAGMU TIDUTANCHNS ¥ OTTAJKUBAHUS ¥ XAO0TUYECKU HIBU-
®YTCs, DPABHOMEPHO 3aloJHdAs BeCh TPEeIOCTaBJICHHHN UM 00bEM. TepmuH
"raz" 00HYHO NPUMEHAKT [PV MEMNEepamype BemecTBa BHIE KPUMU4eCKol,
MOCKOJIbKY B OTHUX YCJOBUAX (a308ble NpespayeHus He TPOUCKOAAT. Bee
ra3p - Helbmonosckue xudxocmu. [Ipupoda ed3xocmu B ras3ax — MOJeKyJsp-
HOo-KMHeTH4eckass. € JOCTATOYHOA TOUHOCTBK peaJibHHE 'a3b MOXKHO CUU-
TaTh ULEAJIbHEMY TIDY COCTOSHUAX JaJ8KUX OT ob6JacTed Ga30BHX IIpeRpa-
mexHu#. Yacmuy B rasax HeT. g r'a30B XapakTepHO OTCYTCTBUE INOCTOSH-
CTBa 00WémMa ¥ fopmbl. CM. TaKke ['03080d NOCMOAHHAsSA, KondeHcayus.

FazoBasd nocTosiHHas, [R] - yHEBepcaJbHaA Fu3UHECKas KOoHCmaHma,
BXoJslias B ypasHeHue Hianedipona (B. Clapeyron; 1795-1864), (Kuaanei-

DOHa-MeHJeJsieeBa ypaBHEHUE)
m
py = —RT, (r-1)
M

rne p - oaessaexue 2a3a, V - 00bém, m - macca, M - MOABHUA MACCO T'a-
3a, T - abcomomHas memnepamypa. [aszoBas MOCTOAHHAA R, 110 QU3WYECKOH
cyyHocmu, - paboma paclMpeHus 1 moas udeanbHo20 ras3a Ipd MOCTOAHHOM
JaBJIeHUM IIpU HaepesaHuu Ha 1 K. YMCJIEHHOE 3HAYeHUE I'a30BOM TOCTOAH-
HOZ (Ha 1980 I'.) B Das3HHX cucmemaxr eOuxuy:
R=8, 31441 Ix/(MoJib-K)=8,314-107 apr/(Mosb-K)=1, 9872 KaJj/(MoJb-K)=
=82, 057 cm®-aT™/ (MoJb - K) =0, 082057 Ji-aT™/ (MoJb K) =
=0, 8478 Krc-M/ (MoJib-K).

FCTeCTBEHHO, YTO 3HAYEHUA BCEX BeAUYUH B ypaBHeHud (I'-1) noJ%-
HH OHTH B COOTBETCTBYWIlENH CHACTEMe eIUHULl [66].

Fammnes kputepudd cM. [lo0obud xpumepul, (I1-13), c.224.
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TapmoHuyeckoe cpejHee cM. (epeda, CpedHee, cpedHee 3HAUCHUE.

Temm (< som. gelo - 3aMopaxuBaTb, X0JOZeTb, [ENeHETh, MEp3-
HYTH, 3aMeps3aTk, 3acTHBaTh. - M. X.Isopeukull [137]) - KOANOUOHBE
CUCmeMsl C KUOKOU OUCNEeDCUOHHOU  Ccpedol, uMenmue npedesn ynpyeocmul
(HQUQ6HOE HONDAKEHUEe c08u2a). CMpYKmMypHLE aaemeHmsl ducnepcHot fassl
(meépduie YacmUUbl UJX MaKpPOMOJIEKYJIH) C8A3aHb Mexny cofoi 1 00pas3ynT
MIPOCTPAHCTBEHAHN KapKac, B sUefikax KOTOPOI'C DPAaCIToJIOXeHa IUCIEePCUOH—
Haa cpefia (®AIKOCTB WM 2a3). ['eJil — 2emepozseHHbie cucmems. IpocT-
PAHCTBEHHES SYenCTast Cmpykmypa JuillaeT I'eJM mexkydecmu, U I0 CBOUM
HEKOTODHM XapaKTepUCTUKaM OHU INOJNOOHH TBEDIHM mesaM. B  YacTHOCTH,
CTYIHU XapaxTepusywTcs OOJbUMMA 00pATUMBEMH IeQopMalaMi [pU TIOJHOM
OTCYTCTBUY TeryyecTu. IlpuMepamu redieid sSBJAKRTCA: TECTO, MapMmenal,
KeJATUHOBHE CTYJEHb, pasJIMydbe ®eJjie, CTOJIAPHHE KJjel. 3HauuTelibHad
YaCTh YBJIAKHEHHBIX TIOPUCTHX TeJ1 (Xaeb, cyXapu, IIeYeHbe, YIoJb, TOpd,
IpepecuHa, Oymara, TKaHW, 3€pHO, KO¥a, IJIMHA, TouBa, CJab0000XKEH-
HHE KepaMuuyecKUe MmaTepuadH ¥ Ip.) IIC CBOUM CRBOWCTBAM MOXET OHTbL OT-
HeceHa K resaM. CTYIHU, cojepkauue HeOoJbloe KOJMYECTBO CYXOI'0 Be-
lecTBa (MeHee 1%), Ha3HBalLTCH JUOTEJAMU. [IpUMEDPOM ¥UBCI'0  JIMOTEJId
ABJSETCS Medys3a — II0CJie €€ BHCHXaHUA 0CTAETCH HUUTOXHHW OCTATOK. U3
MAIEBHX MPOAYKTOR K JIAOTEJAM COTHOCSATCS KMCEJs, ‘TIPOCTOKBAlla, MSCHHE
U pHOHHE cTyZHU. M HA060pOT, CYWECTBYOT CyXUe CTYIHU, OO0eIHEHHHE
BOJIOM, - KceporeJu. K HUM OTHOCATCA CYXOH JIMCTOBON keJaTuH, CTOJAD-—
HH{ KJIeW B IJIMTKaAX, KpaxmaJ. PasyuyanT NCeBloTe]u, TUIPOTresu, opra-
Hores, asporesu [146, 159, 163, 164].

Fem 00pa3ynTcsa B pe3ysbTaTe KeNaTUHWDOBAHUSA, 34CTY/NHEBAHUSA
QUCNePCHBX CucCmesM, pacmsopos, pPacIlyiaBoB B TBEpAcoGpasHOEe COCTOAHUE
- rejb W cTydedb. CTYIHAMU IPEUMYHRCTBEHHC HA3HBANT IUCIIEPCHHE
CUCTEMH, COHOPMUDOBAHHLEL U3 MAKDOMOJIEKYJI OPI'8HUYECKUX BHCOKOMOJIEKY-
JAPHEX coefuHenu#n (BMC), T.e. U3 UCTUHHHX PacTBOpOB. COOGCTBEHHO I'e-
JISIMWA Ha3HBAWT IUCIEPCHHE CUCTEMH, COOPMUDOBAHHHE M3 TBEPIHX YaCTHII
IuclepcHoy $as3s KoAN0UOHHL pacmeopos (3o.sel). [Ipotecc rejeobpas3oBa-
HUS TPOUCXOIUT ecsaedcmsue QOpPMUPOBAHUA B IEPBUYHOM KOAAOUSHOM DACTM-
g8ope NIPOCTPAHCTBEHHOW CETKM, Kapkaca. CTPYKTypooOpas3oBaHUE IPUBOIUT
K TIOABJIEHHI Y KOJIOUJHONW CUCTEMH NAGCMUHECKOU (CMPYKMYDPHOU) B83K0C—
mu WM K OTBEDXICHUI0 CUCTEMBH. HEKOTOpHE HEIJIaBKUe ¥ HEepacTBOPUMHE
ITIOJIMMEpPH MHOT'a Ha3HBanT I'eJIgMU.

CM. Tarxe ['emepodasHas cucmema, lomo2eHHaa cucmema, IomogasHas
cucmema, JucnepcuoHHass cpeda, JucnepcHad @asza, JucnepcHocms, Koano-
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UdHOA xuMmus, KoHcucmeruus, Kpumuveckoe cocmosHue, HeHbOmoHO8CKUE
KUOKOCMU, [I0BEDPLHOCMHLE sAB/LeHUS, PasHosecue mepmoduHamuyeckoe, Tux-
componus, TuxcomponHue xuoxocmu. [loapoBGHO cM., Hanpumep, (20, 34,
37, 163, 164, 165, 166, 167].

FeJpMrosibiia 3HEpPrud (U30XO0DPHO-USOMEPMUHECKUT NOMeHuUa.sL, CB80-
600HAA aHepausa) - PUHKUUS COCMOSTHUA MepMOOUHOMUMECKOU Ccucmemb F Ipu
He3asucumMsly napamempax V (06wém), T (MepMOOUHAMUHECKOS MEMNepamypa)
u N (4ucao udgcmuy CUCTEeMH), OlpejessieMass pPaBeHCTBOM:

F=U-TS, (I'-2)

rae U - eHympenuas sHepaus, T - abCcoJnTHas TeMmreparypa, S - SHMpo-
nusa. € osHeprued Tubbca G cesasaHa coomHouwerHuenm: F=G-pV. SHEeprup
lefibMIoJibLia U3MEepAnT B Axoyadax, JIEOUAST HA MOb U B IHOUAAT HA KU-
AOSDOMM.

[lonamue "ceobonHas sHeprua" (sHeprud [eJbMIoJbla) OHJO0 BBEIEHO
HeM.  QU3UKOM, MaTeMaTUKOM, QU3K0J0T0M UM mcuxoJoroMm I, I'esIbMIOJLLEM
(Helmholtz Hermann Ludwig Ferdinand, 1821-1894) B 1882 1. CM. Takxe
Tepmodunamudeckue gyrkuyuu. [HompoGHo cM., Halpumep, [35, 67, 68, 70,
84, 96, S7].

I'eomeTpuueckoe cpepHee cM. Cepeda, CpedHee, cpedHee 3HAHEHUE.

FeTepo... (< 2pey. ETEPOL ~ KOK npua. WAL cyy. IPYyro# U3 IBYX,
BTOPOH, OIUH M3 IBYX, IpYyro#; no xodecmsy: IPYI'OW, WHOW, pPa3JIMYHHIL)
- Ieppasi COCTaBHAs 4acCme CJIORHHX CJOB, O3Hadawiada "wMHOR", "Ipyro#",
COOTBETCTBYET pPYyCCKOMY "pasHo...". Hampumep, cemepodasHsili, 2emepo-
CeHHHI. [IPOTUBOIICJORHEO — 20MO. . .

T'eTeporeHHast crucreMa (< 2ped. ETEPOL - HPYIoHM, UHOH, pasjuy-
HHHA, ¥ YEVO[ - pOJ, TNPOUCXOXTEHWE) - HEONHOPOIHAA MEepMOOUHAMUMECKAA
cucmemda, HEOTBeMJIeMHM INpPU3HAKOM KOTOpO¥ SBJASTCS HAJUYMe DA3JMYHBX
N0 QU3NYeCKUM CBOWCTBAM MJIM XUMUUYSCKOMY cOCTaBy dacmeu (gaz). Ipy-
UMY CJIOBaMM, TeTepOTeHHOCTb HEpa3phBHO CBf3aHa ¢ 2emepodai3rHocmsh,
T.e. IeTEePOreHHas CucTeMa COIEPXUT KAk MUHEMYM IBe (as3H. [eTeporeH-
HOCTb - CBOUCMBO CUCmeMs, 3aKJoUarlleecs B TOM, UTO €€ XapaKTepucTu-
KU (KOHUEHMPAUUL KOMNOHEHMOB, TNAOMHOCMe, BA3KOCMb, YOEAbHUA Menao-
émcocmb, OasneHue U Ip.) B OObEME CHUCTEMH M3MEHANTCH, U3MEHANTCSH
CKauKOM (C pa3phBOM) Ha rpaHulax pasjiena gas.

®a3b, Ha I'paHrlax KOTOPHX MPOMCXOAAT PEe3KUE U3MEHEHUA XapaKTe-
DUCTHK, MOI'YT pasjiMvyaTbes IO Ju3uxeckum CBOMCTBAM (HAIpUMEp, 10 a2-
pesamHoMy COoCmosiHUK:  BoJa, Jel, BOAAHOR nap; 0 MOJEKYJIAPHO-KPUC-
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TAJJIMYECKON CMpYKMype seyecmsd:. ca¥a, TrpaduT, aJMas; MOHOKAUHHOA U
pombrdeckast cepa M Ip.) WM IO XMMUYECKOMY COCTaBy uacmed. Hampu-
MEp, MOJICKO ¥ MallOHe3 - 3MyJIbCUM THMA "MacJio B BOJE" ONHODPOJIHH HAa
MOKDOYPOBHE, - B [EPBOY KalleJbKU XUpa OUCNEp2UpO8aHb. B BOJIE, & BO
BTOPO# - KalleJbKy MacJa IUCHEPTUpPOBAHH B KOHIEHTPUPOBAHHOM BOJHOM
pacTBope 0eJra, a 10 CYWECTBY 3TO IeTepOr'eHHBE CUCTEeMH. B MeTasulyp-
I'MYECKON TMPOMBIINIEHHCOCTY [IPY HEepPaBHOBECHO! KDUCTAJM3alyN ClijiaBa 00-
pa3ywTcsd KOHUEHTPaUOHHEE MUKDOHECIHOPONHOCTH, IJd JMKBUIAIMU KOTO-
PHX CIUJIABH NOOBEPralTCH I'OMOTeHU3UPYRUEMY OTHUTY.

[eTeporeHH KaTalu3 OCYWLEeCTBJASTCA TBEDIHMU BelieCTBaAMU C pas-
BUTON TOBEPXHOCTBI, HA KOTOPOX MPUCYTCTBYOT TaK HA3HBAESMHE UKMUBHHE
UEHTPH. PeareHTH HaXOAATCH B 2030800 wiw xudxkol ¢aze. CoOGCTREHHO
FEeTEPOTeHHEY KaTa/M3 IIPOTEeKaeT B HECKOJbKO cTaiui: oudifysud peareH-
TOB K TOBEPXHOCTU KaTanusaTopa, adcopluus MOJIEKYJ HA aKTUBHHX IIEHT-
pax, XuUMuYeckad peaxyusi, Lecoplbuud TPOAYKTOB u uX muddy3usd B 00bEM
ha3H.

llepexozHyn 0CJACTh ME¥IY T'eTEpPOTeHHHMU CUCTEMAMU U 20MO2EHHbLUML
3aHUMaKNT KOJJIOUNHEE DACTBOPH, B KOTOPHX TBEDAHE uacmuuys Jubo CRO-
GoJHH, JiMO0 OKpDYXEHHHE MOJNEKYJAMU NOSEePIHOCMHO-OKMUBHLL Beuecms,
BJIMSANUKX Ha NOBEPIHOCMHYN OKMUBHOCMb, pacnpedesnexst B BOIOHOR (KM
Ipyrou) cpede. 3TU HACTUIH CTOJb MAJH, YTO XK HUM He BCErjJa INpPUMEHH-
MO noHamue $asb, HO OYpOBHE DPACTBOPH KAGCCUPUUUDYHMCA KaK I'eTepo-
PeHHHe, rerepo®asHHe CUCTEMB, - 304u. B OTAMYNME 0T HUX TaK HaleBae-
Mble "LEMEHTHHE PaACcTBOPH" ABJANTCH CYCNEH3UAMU, Ja¥e eCJV YacTHULH
KJUHKEpa OKPY®EHH MOJIeKYJaMU IIOBEPXHOCTHO-AKTHBHEX BEIECTB.

VHOTIa T'eTepOTl'€HHOCTL CUCTEMH HEfIBHO BHpaxeHa WM He IPoABJAET
cebs. HanmpuMep, TYM8HH U TOHKUE 3MYJLCUM HE NPOM3BONAT BIEYaTJIEHUA
retepo@adHex CUCTEM, & B CYCIEH3UAX ¥ I1eHaX reTepoas3HOCTh BHpaXeHa
JOCTATOYHO Y&TKO. CYCIEH3UM U IMYJAbCUK SABJANTCA HEHoNMOHOBCKUMU
KUOKOCMAMU, BHCOKOKOHLIEHTDUPOREGHHHE ~ CYCIEH3UM MOT'YT IIPOABJATH
CBOWCTBa JUAQMOHMHLE RUOKOCTEH.

Cum. Tarwe I'eau, TomoceHHos cucmema, JucnepcuoHHas cpeda, Juc-
nepcHas gasa, JucnepcHocme,  JUCNEPCHbe cucmems,, KoanoudHada Tumud,
KonnoudHsie pacmseopsl, KoanoudHuse cucmems, [108epXHOCMHOA 3aHepaud, [lo-
geprHocmuble fAsaerusd, IIOBEPXB, Cepelda, CnaowHas cpeda, Tuxcomponus.

TeTepoia3Haa cucTeMa (< 2ped. ETEPOL - IPYrod, WHOW, pasiimy-
HHH, ¥4 2ped. QubLy - YTBEDRIEHWE, MOABNEHUE, HOoso2pey. @abén - dasa,
cramusi, asTan. - W.I. Xopuxkos, M.I'.Manes) - @uludeckasd cucmems, WUMen-
wasd OIHY WU HEeCKOJBbKO Tparull pasfiesia a3, CcocTodllas U3 IBYX WK
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HEeCKONbKEX a3, pas3juyanimxcd 10 JU3UYecKuUM U XUMUYECKUM CBONCTBAEM.
[lpuvepoM T'eTepo@asHEX CUCTEM SABJAKTCH DA3JUYHBE MYJABIH, HEKOTODHE
CYCNEH3UL W IMYALCUL, KOMIIO3ULMOHHEE MATEpUaJib, COAEpRale pa3Juy-
HHE TI0 CTPYKTYpe TBEpPZHE BeliecTBa (BOJIOKHUCTHE, IUCIEPCHOYINOTHEH-
HHe ¥ T.I.).

CM. Takke AcpezamHbie COCMOAHUA sewecmsq, [eau, T'emeposeHHasd
cucmema, TomoseHHas cucmema, ['oMoPa3Hasl cucmema,. JUCNepCuoHHAA Ccpe-
da, JucnepcHas gasa, JucnepCHocms, HUCNEPCHLE cucmemsl, 3o04au, Koano-
UOHbie cucmemsl, KoHcucmeruusi, [logepxHocmHaA 3aHepaus, [I08epIHOCMHbE
asaenust, [I0OBEPXB, PasHosecue mepMmoduHamudeckoe, Cepeda, CnaouHod
cpeda, Cpeda, daz308ull nepexod.

I'n66ca sHeprud (U300QPHO-UBOMEPMUUECKULL NOMEHUUAA,  C80600HASA
IHMAALNUSA) - PUHKUUS COCMOSHUS MepMOOUHOMUMECKOT cucmemsl G, TIpU He-
3asucuMblr napamempar p (dasaerue), T (mepmoduHaMUYECKAs memnepamy-
pa) v N (qucao dacmuly CUCTEMH), olpelensieMas pPaBeHCcTBOM G=H-TS, rne
H - sumanbnust, T - abcojwTHad TeMmmepatypa, S - aHmponud. C leabi—
20abUa 3Hepauet F sHeprua [ubbca Ce8A3QHQ COOMHOUEHUEM:

G=U-TS+pV=H-TS=F+pV. (C-3)

ConoctrapJgieue (I'-3) u (I'~2) MNO3BOJHAET oﬁﬁapymMTb QHAA02UKN MEH~—
oy QVHKLMAMM F ¥ G, JOCTATOYHO YaCcTO W3MEHEHUE U30ILOPHO-U30MEDMU-
YeCK020 NOMeHuUad Majio OTJMYaeTcd 0T u300apHO-M30TEPMUYECKOI0 10—
TEHIMaN a, O0CO0SHHO IJIA NPOUECCO8 B KOHIEHCHUPOBAHHEX CUCTEMax, T.e.
C Y4YaCTUeM TOJBKO meepoux ¥ ®UdKUXL seuecms. 3JHeprud I'mbbca WMpOKO
MCIIOJIB3YETCH B XUMWUUYECKOH TEDMOAMHAMUKE, T.K. XUMUUYECKUE peakuuu
NOCTATOYHO YaCTO0 OCYHECTBIAADT IPY INOCTOAHHHX TEMIIEpaType U JaBle-
HUY. JHeprud 'nbbca nponopuloHOAbLHO YUCJAY YACTUL CUCTEME, OTHECEH-
Hasi K OJHOM dYacTile, OHA HA3HBASTCS XUMUYECKUM TOTEHIMAJOM. B u30-
MEePMUHLCKOM DABHOBECHOM MPOLECCE BCE BO3MOXHHE TPOLECCH IIPOTERAnT
CaMOTIPOM3BOJIBHC B HalpabBJeHuy YOhBaHUA KW300apHO-M3CTEPMUUECKOT0 [0-
TeHIMaNa JIC JIOCTUREHUA eI'c MMHMMyMa, KOTODOMY COOTBETCTBYET COCTOS-
HUe TepMOIVHAMUYECKOT'0 PaBHOBECHS CUCTEMHL. SHeﬁrmm ['n66ca namepanT
B Axoynsax, JRoyasy HQ MOab U B AEOYAAT HO KUAOSDAMM.

[Honamue "coOoJHas oHTaJbIUs" (2Heprus 'MO6ca) BBeIEHO B Tep-
MOZMHAMUKY aMEepUKSHCKMM QU3WKOM, MEXaHUKOM U MaTeMaTuroM k. Y. ubo-
coM (Gibbs Josiah Willard, 1835-1903), B 1875 r. CMm. Takke Tepmodu-
Homudeckue gyxxkyuu. Tompo6HO cM., Hampumep, [87, 68, 70, 96, 97].

F'mppaBiMKa (<2ped. vowp - BOZA ¥ 2ped. GuAol - TPpyOKa, IyIo4-
Ka; avAwy - MecTO y3koe, JUIMHHOe, TpyOKooOpas3Hoe; KaHaJ, BOJOIPO-
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BoL. — A.J. Beucmax; p.1834 r. [132]) - HOUKQ O DAGBHOBECUU U JIBUKE-
HUM %udkocmet. B oTJMuMe 0T 2udpoduHamuxl B TUJPaABJMKE DaCcCMaTpuRa-
0T B OCHOBHOM OJHOMEpDHOE meueHue, OIPAaHWUMBAACH TaK Ha3hHBaeMow
BHYTpPEHHEeH 3ajavyefl, T.e. ABUKEHNEM KalleJbHHX (HECKUMAeMHX) HUIKOC-—
Tell B TBEPIHX IDAHMLIAX C OMHOCUME/NLHO MaJBMU  CKOpPOCTAMM (T.e. CO
CKODOCTSAMU HECOU3MEepUMO MEHBIMMM CKOPOCTYH 3BYKAa). [WIpapJvKa B 0C-
HOBHOM paccMaTpUBaeT JUHOMUKY MeYeHUs] UCEdNbHbX ¥UIKOCTeN, He HUMen-
X 8A3K020 mpeHud. [UApaBAUKa TMOYTU HE KaCaeTcss BOIpoca pacnpede-
ACHUST CUN08020 BO3LENCTBUA HA MNOBEPXHOCTL OO0TEKAEMHX TeNl. [MopaBiu-
Ky OCHYHO pasleddnT Ha JliBa pas3lesa: meopul DARHOBECHS U IBUKEHUA
KUJAKOCTEH U IIPAKTUYECKY I'MIPABJUKY. OCHOBHHE DA3IEJH [PAKTUYeCKOR
MUIPaBIMKY ~ TeUeHde HUIKOCTYU MO TpybaM, TedeHWe XUAKOCTH B KaHaJax
U DEKaX, UCTeUYeHue XUIAKOCTU W3 OTBEPCTUM UM Uepe3 BOLOCIMBE, JIBUKE-
HYE B NOPUCTHX cpedax [156]. OCHOBHHE ypaBHEHUd - YDaBHeHUs BepHyJ-
Ju (Daniel Bernoulli; 1700-1782), (U-4), (W-5), (U-6), ypaBHeHHUd
cnaowHocmu  (HepaspeBHOCTW) nomoka (U-16), (J1-2), (C-2), (C-3),
(C-4), (C-8), (C-24) ¥ pasjyyHbHEe 3q8uUCUMOCTL T'UAPaBJIAUYECKOr'0 CONpOo-
TUBJIEHUS TEYEHUK XKMIKOCTEW (cM., Hampuwmep, (I-6), (A-7), (I-9)).

CM. Takke ['paHudHbie ycaosusi, JasaeHue, HemepMUHUCTILYHOCTE MO~
memamuyeckot molbeau, Juccunayus, Hzomopdusm mamemamudeckull, H3ompo-
nus, JamuHaproe meveHue,  HewomoxHosckue xudxocmu, Illo2paHuyHB CAol,
Cucmema omcuéma, Cropocmsb, Cmpyxkmypa nomoxa, Tensoomiaud.

T'uppoaMHaMuka (<epeuw. uvowp - BOJA ¥ 2pey. JuVOMLX0L - MOTYWHH,
uMepuui cuJty (no3d.) < JuyouLy - cusa, CcrnocobHOCTh, MOIYWecTBo <
OVVOUOL — MOYb, OHTb B COCTOsiHUM. A.J Beticmax; p.1834 r. [1321) -
HOYKQ O Me4YeHUl HeCKUMaeMbX kuoxocmell U WX BO3AEWCTBHM Ha O00TeKae-
MEEe UMM mgepluie meaa (Tak Ha3HBaeMass BHEUHSAS 3aJaya IMMADPOIVHEMUKH) .
I'zIopouHaMyKa TOoLpasiesgeTcs Ha TUAPOIUHAMUKY HEWMOHOBCKUXL W HEHb-
OMOHOBCKUX HUAKOCTEH U YACTUYHO TUAPOIVMHAMUKY CHUMAEMBX XUJIKOCTEN.

CM. Takke BA3K020 mMPeHuUsl 30KOH HelmoHa, BA3kocmu  kKos@duuueHm
duHamuyeckul, Basxkocmu Ko3gPuyueHm KuHemamuveckul, Bsaskocms, Juccu-
nayus, HRuoxkocme, Haomponus, KoHBekuud, JIQMUHAQDHOE mMeyerue, HeHbmo-
HOBCKUE XuOKoCmu, HbimoHoscKue xudxocmu, [loepaHuudHull caot, Typby-
AeHmHoe medexue. IlofpoOHO cM., Hampumep, [b, 7, 57, 73, 90, 100].

I'mppoctaTka (<2pey. vdwp - BOJA U epey. 6TATLR0L - OTHOCAWUN-
Cd K BecaMm WJU paBHOBECH; 1N 6TaTLeen - YUYeHUe O Becax, O DaBHOBE-
CUY, CTaTvKa; 6T0t0l - CTOoAUMA Wi cTosvuil. A.J. BeticmaH; p.1834 r.
{132]) - paspen TUIPDOMEXaHWKH, UIYyYaLUUE YCA0BUA U 3AKOHOMEDPHOCMU
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DaBHOBEeCUS #udkocmell 1oL AefCTBHEeM BHEWHUX cus. ['MIAPOCTATHKE K3yHa-
eT TaKke JelCcTBAEe KUIKOCTEN Ha TOTpYy#EHHHE B HUX mesaq ¥ JIeUCTBHE
WAAKOCTeN, T[IOMENEHHHX B IOJHe Tesa. [MIAPOCTAaTHKa BRJKWYAET IBa Bak-—
HHX 30KOHG - Apxrumeda 30xox ¥ llackaas 3axoH. CM. Taxke Macca, Cuc-
mema, Cocmosgrue, Cmamuxa.

Tunep... (< 2ped. vIEpP - O Mecme: Hal, 4epes, IMOoBepx; 0 mepe,
YUCAE U M.TL. O3HAYAEM NpEesbieHuUe. CBepX, CBHle, 0oJblie; aAam. SUper)
- JIepBas COCTaBHAfA YacTh CJIORHHX CJIOB, O3Hayawuad NPEeBHUEHAE HODMHL.
[IpOTUBOMOJOKHO 2uno. .. (paBrHUTEe Cynep... (saam. SUpPEr...).

Tuno... (2ped. vro - 0 Mecme: TIOMN; O 8PEMEHu: 0L, O0KOJO, K, O
NOJUUHBHHOCTL, — 3QBUCUMOCMU: TIOH, BHU3Y, CHU3Y, 8 CAOKHHL CA080X:
JBUXEHUE IICJ0 YTO MW K ueMmy, [peluBaHKe 04 4YeMm, saam. Ssup) - nuep-
Basd COCTABHAS YaCThb CJOKHHX CJIOB, VYKa3HBawlas Ha HAXOXLEHUE HUKe
yero-yaubo, a TaKke Ha IJOHUKEHUE TIPOTUB HOPMH. [IPOTUBOIIOJIORHO 2uU-
nep... CpasHuTe Cy6... (nam. sub...).

"BeuHas Tpareams Hayku: ypoanusble hakTbl
ybusaloT kpacwsble runoTess.” (Tomac [ekcau;
1825-1885).

runoresa (<zped. LNOYEOHLT - OCHOBAHKE, I[PUHLMII, [IPENOJIOKEHNE,
CUNOTE3a,; LNOoTLINUL- [I0JIaraTh B OCHOBaHUE, INpuHUMATH 4yTo-Jmbo 34
OCHOBaHuWe, IpexroJjaraTe) - HAY4YHOE npegnoxomeﬁmé WA JOIyWeHue, uc-
MUHHOCTMG KOTOPOT'0 HeomlpellesieRHa. Pa3jaudainT I['MIIOTEe3y Kak memod Hayd-
HOI'0 TI03HAHWA, BEJNYaRNUA B cels BHIBUEEHWE U TMOCJEIYDUYHD SKCnepu-
MEHMOLHYIO TPOBEPKY MNpEeAlioJIOREeHUY, U KAk CMPUKMYPHLILL 3AeMeHm Hayu-
HOW meopuu. KpoMme 3TOr'0 MOXHO BHIEJMTH ellé IBa 3Ha4YeHus 3TOT'0 mep-
MUHQ:  TUIIOTE3Y B WHAPOKOM CMHCJIE CJIOBA - KaK Jorajka 0 uéM OH TO HU
OBJIO ¥ IUIOTEe3Y B Y3KOM CMHCJIE CJIOBA - KAK HayuyHad TUIoTesa, KOTo-
pasg BCerla BHXOIUT 3a npedeasl U3yUeHHOI'o Kpyra QaxkToB, COBACHAET UX
U NpencKasbBaeT HoBHe ¢akTd. Hanpumep, runoresa H.KomepHura (Koper-
nik MikoiaJd, 1473-1543) 0 CTPOEHUM CONHEYHON CHUCTEMH QCTaBaJach I'M-
[I0Te30% B TeyeHUE TPEXCOT JeT, Iokra acTpoHoM Y.H.H.Jerepwe (Le Ver-
rier Urbain Jean Joseph, 1811-1877) He paccuuTan oplUTY HEeU3IBECTHON
JAHETH, BHOCAWE! BO3MYUEHHMS B OpOMTH HEKOTODHX IIAaHET, a B 1846
FOLY ONHOBpeMeHHO ¢ k. AzamcoM (Adams John Couch; 1819-1892) Hauwén
B paccudTHBaeMOM MecTe COJIHEeYHOH CUCTEMH INaHeTy, Ha3BaHHyWw T03JHee
HenTyHoM. HaydHasi I'uloTesa BHIBUTAETCH IS pelleHud Kakon-Jubo KOHK-
peTHOW npodaems, [Js8 OOBACHEHWs HOBHX AMAUPUYECKUX NaHHHX WA JUJIS
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YCTPAHEHUS TPOTURODEUUA CYWECTBYOLUEH Teopud C . HOBHMU SKCIIEPUMEH-
TaJbHHMU JIAHHBMKX. B KA4yecTBe HAYYHHX [PEeJNOJOREHUN I'uloTesa JO0JIKHH
YIOBJAETBODATL YCJAOBUD NPUHUUNUAALHOU TIPOREPAEMOCTU, T.€. CBOWCTBaMU
GansCHPULUMPYEMOCTH  (OMPOBEPXEHUS) U BepHPULUPYEMOCTH (IIOATBEDXIES-
Hud). HpoMe 3TUX HeOoOXOIUMBIX YCJIOBUN, COBPEMEHHHE TIMIIOTe3h JOJIKHE
obnaegate: 1. ONpeneJIEHHHM YPOBHEM OOHWHOCTU, T.e€. 00bACHATBE ®KAace
Asnenull foJee IKPOKUYA, UeM SBJeHUS, BH3BaBUKE €€ BO3HUKHOBEHHE. 2.
Modenupyemocmen. 3. [IpogHocmu4deckot MOULbW UMM MPEACKazaTeJIbHOW Ccé-
Jow. 4. Jlor'M4yeckod IMpoCTOoTOod. 5. IIpeeMCTBEHHOCTHN, T.€. CBA3BD C
[IpeJllecTBYLNM 3HaHUEM.

McTopuuecky I'iloTesa Kax MeToZ 3apolujach Ha paHHUX aTanax
PA3BUTUA AHTUYHOW mMomemamuku. JIpeBHe-IpevYecKUue MATEMATUKN UUDOKO
NIpUMEHAM B KadyecTBe MeToJla MaTeMaTUYeCKOI'0 J0Kal3aTeNbCTBa  JeLyK-
TUBHBI MbCASHH 3KCIIEPUMEHT, BKJOUYABHUA B cels BHIBUAEHUE TUIOTE3H
¥ BHROL U3 HEE ¢ MOMOUBH CHOAUMUYECKOU HeNyKIUW CJENCTBUA ¢ UeJBK
NPOBEPKY NPABUALHOCTU TIEDBOHAYAJBHEX NPENNONOREHUA. 3TOT MET0Zh OB
nepecMmoTper IlnatoHom (Iadtwy;, 428 umm 427 1o P.X. - 348 wm 347 10
P.X.) ¥ OKOHYATEJbHO OTBEpIrHyT ApucToTeseM { Apt6ToTeAnl; 384-322
no P.X.). DB auTUYHO? HayKe ¥ eCTecTBO3HAHUM HOBOT'O BpPEMEHU MeTOX
TUTIOTE3 NPUMEHAJICS B OCHOBHOM JIMWL B HEARHOW, CKDHTO¥ QopMe B paM-
Kax Jpyrux MEeTOJOB HAYUYHOT'C MO3HAHWSA, HANPUMEp, B MEICJEHHOM JKCIle-
pUMEHTE, B UHIYKTUBHOM MeTolle ¥ Ip. CM. Takke Bepcusi, Hnocmace, Mo-
denb, CmamucmuyecKul 2unomes nposepxa.

ITnobanbHbit (Pp. global - BceoOwwi, B3ATHA B UesncMm < aam. g1lo-
pus - map, ruHba, KAYOOK, MHO%ecTBO) - 1. OXBATHBAWLUUA BECh 3EMHOU
wap, BCeMUpHHY. 2. lcuepnbBarluil, afCOMOMHLIL, COBEDUEHHNN, [TOJHHA,
BCeoOuud, xapIvHaJbHHV. CM. Takke JoKGAbHBILL.

I'Hoceosiorug (< 2ped. YvwblL{ - [03HABAHVE, Y3HARAHWE, [I03HAHUE,
3HaHKME ¥ eped. A0YOoU - CJIOBO (CKal3aHHOe, HEe I'paMMaTU4yecKoe), [IOHA-
THE, YYEHWE} - meopus NO3HAHUA, pasjes Quiocoduu, u3yyanilidid BO3IMOX-
HOCTY [IO3HAHUS, UCCASIynUMN MCTOYHUKK, @Opmb. U memodsl TTO3HaHUsA, yC-
JIOBYA erc JIOCTOBEPHOCTH U UCMUHHOCTMU.

romo... (< epe4. OMOL - pAaBHHHU, OJWHAKOBHEA, TOT ¥ Camblil; of-
uuy) - TepBad CCCTaBHad 4HOCmMb CJIOHHHIX CJIOB, O3Havawwad "CXOAHHA",
"DARHHI", COOTBETCTBYET DPYCCKOMY "ojaHO...". Hampumep, zomo@das3usil,

COMOZ2EHHb. TIpOTUBOIOJOKHO — 2Emepo. . .
I'oMoreHHast cHcTeMa (< zped. omoyYewvnl (< OMOL — OJMHAKOBHHA, 00-
Wi, ¥ YEVOU - DPOJ, MPOUCXOMASHUE) - OJHOI'0 pPOJa UM NPOUCXOKAECHKA;
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BMECTE DOXIALIMNE) - MePMOOUHAMUYECKAS cucmema, He colepxallasi uac-
met, OTIeJEHHHX Ipyl' OT Ipyra noseprHocmamu pazpieds @fas3. XapakTe-
DUCTUKA Cpedyl (KOHUEHMPAUUL KOMNOHEHMOB8, NJAOMHOCMb, YJdeabHasi mensao-
EMKOCTL, MENAONDOBOOHOCML, 6A3K0CMb, 0a8AeHUe ¥ Ip.) B npocmpaxcmse
He M3MeHawTCd, JUO0 U3MEHANTCHA HENpepseHo, 0e3 'CKauyKOB U pas3pHBOB.
'oMorendass CcucTeMa olHO(Pa3Ha, T.e. XapaKkTepuayeTcsds OTCYTCTBHEM
BHYTPEHHUX NOBEPXHOCTEA pasliesa; 2emepo2eHHasl CHCTeMa COISPHUT KakK
MUHUMYM IBe Qasb. IlpuMepaMyl I'OMOI'@HHHX CHCTEM SBJANTCS 20308ble CMe-
CW, XUOKUe W TBEpPIHE pacmgops, pacIviaBH W Jp. CUCTEMH, COCTOdllMe U3
OJHODOJIHHX 3JIEMEHTOB. Hanpumep, I'OMOT'@HHHM KaTaJu3 OCYUEeCTBJAETCS ¢
TIOMOLBI KATaJu3aTOPOB, HAXOJALUXCH B TOW %e ase, UTO ¥ peareHTH.

['OMOT'€HHBE CHUCTEMH, XapPaKTEepUCTUKUA KOTODPHX OAVHAKOBH BO BCEM
0ObEME CUCTEMH, HA3HBAKWTCA $usU4ecxu OJHOPOIHBIMM I'OMOT'E@HHEMKU CUCTe-
MaMyi. ['OMOTEHHHE CHCTEMH, XapaKTepuCTUKM KOTOpPHX B 0OBEME CUCTEMH
U3MEHAKTCHA, I[PUYEM W3MEHAKTCA HENpPEepHBHO, ¥ HET 4YacTed, OoI'pa’HuyvyeH-
HHX TOBEPXHOCTSIMU pazfZiedia, Ha KOTOPHX XO0TH Obl OJHO CBOMCTBO M3MEHA-
JIOCh CKAYKOM, HA3HBaWRTCHA (QU3UYECKM HEOJHOPOIHBIMUA T'OMOI'@HHBIMY CUCTEe-
Mamy. HampuMep, ras B noJae TArOTeHus uay pafouyee TeJso TYpOUWHH - UX
[JIOTHOCTB, MeMnepamyp, BS3KOCTb W HEKOTOpPHE IAPYI'Ue XapaKTepUCTUKU
U3MEHANTCA COOTBETCTBEHHEO C BHCOTOH ¥ 110 MEpe INPOXOXIEHUS CTyIeHe#
TYpOuHH. C IPYroy CTOPOHH, OypOBHE PACTBODH (BA3KONAQCMUYHLE KUD-
Kocmu) ABJANTCA 3048MU, B KOTOPHX TBEpAHE dacmuus Jubo CcBOOOIHH,
JIUOO OKPYXEHH MOJIEKYJAMU NO8EPIHOCMHO-AKMUBHLIX BEWecms, BIMAKLUX Ha
NOBEPITHOCMHYI QKMUSHOCML.  3TK YaCTHUH CTOJb MAJH, YTO y4YacTBYKT B
OpOYHOBCKOM IBUMEHUM M K HUM He BCer'Zla NPUMEHNMO noHAmue ¢asb, ol-
Haro OYypOBHE DACTBOPH KAACCUFUUUPLMCA KaK I'eTepOoreHHHe, TreTepodas-
HHE cUCTeMH. CM. Takke I'emeposeHHas cucmema, I[I08epIHOCMHAA 3HEeP2USA,
[logepxHocmHble Asaenus, [I0OBEPXB, Cepeda, CnaouwHas cpeda.

ToMmodasHaa cucteMa (< 2ped. opoYevnl (< OouoT - OOVHAKOBHHA, 00—
Wi, ¥ YEVOL - DPOM, TIPOUCXCHAEHME) - OIHOT'O POJa WM IPOUCXOXIECHUS,
BMECTE poxjanmii) - gusuyeckas cucmema, He UMenlias T'paHull paslena
gaz ¥ cocTodmass TOJbKO W3 OAHOW (Pas3n. Iipumepamy ToMOPa3HBEX CUCTEM
ABJIINTCA 20308ble CMecu, HKudKue ¥ TBEPIAHE pACMSCPL, DACIJIaBH U ID.
CMECH, COCTOdANME M3 OJHOPOIHHX 3JIEMEHTOB.

CM. Takxe AspeeamHule COCMOAHUS seuecmsd, [emepocerHHas CUCmema,
lemepogasnasn cucmema, TomO2eHHaA cucmema, [I08EPTHOCMHAS IHED2UA,
[losepxHocmuue aAsaerus, [I0BEPXB, Cepelda, CnaouwHas cpeda, Cpeda, da-
3086 nepexod.

['OMOXpOHHOCTH KpUTEpUH cM. [lodobus wxpumepuld, (II-14), c.225.
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I'papaumsa (fp. gradation < sqam. gradatio - MNOCTENEHHOE [IOBHlEe-
Hue, pumop. QuUrypa ycuJieHust (HapacTaHud uau yOeeanusd) < gradus -
war, CTyNeHb, CTeleHb) - T0CJeJ0BaTe]bHOCTH, I[OCTEIEHHOCTh B pacro-
JioXeHuy 4vero-aubo, a Takke BHABJEHVE, YCWJIGHWE WM TIpulaHue GoJibilell
HATJIAJHOCTA KaKOW-JU00 308UCUMOCT.

I'pamuent (< sam. gradiens, pod. nalex gradientls - warapumii) -
gexmop, TOKa3MBapWMX HanpapJeHue HauboJIbUero pocTa CKAAAPHOU FUHK-
yul. I'painesT B HEKOTOPOH MOYKe HaMpPAaBJEH [10 HOPMAAU K NOBEpPIHOCMU

(AUHUU) TIOCTOSIHHOT'O YPOBHA B 3TOM TOYKE.

[pamueHT U3MIECKON BE/MiMHBl MMEET BXXHOE 3HaYEHVE B NMPOLECCAX IEPEHOCE KO-
secmsa gswxenms (M-20), neperoca mennomsi (U-24), neperoca maccsr (U-23), gunsmparwm
(U1-19), auccunacpm sneprim B nomoke xuakocmu (M-21), nepeHoca anekTpuueckon aHeprim
(1-22). HeobxoammocTb Orpefenenis rpaivieHToB CKOpOCmen Cpeabl, Memnepamypsl, KOH-
LIEHMPALIY NETYHNX N PACTBOPEHHBIX BELLECTB B CMAIOLLHbIX CPEAAX B MPUPOLE NPUBENE K TOMY,
YTO MPaKTUYECKK Y BCEX /IETAIOWMX, DEeraiolmx, npbiralolyx, NOM3AIOLLMX K IIABAIOWMX HKMBLIX
CYLLIECTB MO fBE HO3APW U Kak MUHMMYM NO [Ba ycuka (Bubpuca). Cm. Taxxe [leperoca sBneHus.

Tepmur "TpamveHT" BBen [x. Makcseyt (Maxwell James Clerk;
1831-1879) B 1873 . eMy ke IpUHAMJIEHUT 0603HQUeHue "grad".

I'paHHYyHbIE YCJIOBHA — pexuM Ha I['DaHuIe TOW cpelu, T'le [POTEKaeT
UCCJelyeMHil npouecc. HouwosoHble W I'DAHUYHHE YCJOBUA 00pa3ywT KpaeBHe
ycaoBuda, a OuffeperHuucnbHue YPABHEHUA BMECTE C COOTBETCTBYRWUMU
KPaeBbMUA YCJOBUSMY — KPAeBHE 3aJa4dl MUMEMAMUHECKOU HUu3UKU.

I'pacroga kputepui cM. Illobobusa xkpumepud, ([1-15), c.225.

IpeTuya KpuTepuit cM. [logdobus xpumepud, ([1-16), c.225.

A

JaBNeHHEe - PUBUHEeCKOas BEAUYUHO, XapaxTepusynliasd WHTEHCUBHOCTH
HOPMAILHBX COCTaBJSHIMX Cusa, IEUCTBYWILKX HE NOBEPLHOCML TeJa.

JlaHHpie - OOWENpPUHATOS BHpaXeHue IS8 UHPOpMAUUL,  HCIIOJb3yeMow
L8 mamemamuveckol (MJmM Ipyro#, 1o CYWEeCTBY YUCJEHHOW) o0padomku. B
IPAKTUKE HAYHHLY WUCCJELOBAHUM IaHHBMUA ABJAKNTCH YCJOBUS U DE3YALMAMDL
HKCNEPUMEHMOB,  PEe3YJbTATH Huban0eHull B TEeXHUKE, B MEIHOAOZUHECKUT
npoueccaxr u npupofe, a TaKke IPOMEXYTOYHHE pPe3yisbTaTH. (M. TaKke
JanmHex obpabomka, 00pabomKd Des3yasbmamos IKCNEPUMEHMOSs, IJMNUDUYECKOoe
pacnpedencHue.

JlauHeix 06paboTKa mamemamuyeckana - OOUWEINPUHSITOE BHpakeHWe 1Jd
npouedypsl peobpas3oBaHus uxHdopmauul, T0AYUaEMOR B pesyabmame Haba0-
0eHull, HAy4HHX M IIPOMBIIJIEHHEX 3IKCNEPUMEHMOB, a TaKke ITyTEM QuKcaluu
cobumutl. 00paboTKa IaHHHX INPOMU3BOIUTCA, KaK IPaBuJO, UYUCJEHHHMUA Me-
modamii, KOTOPHM MPENUEeCTBYET MLICAEHHUI QHOAU3 U MBICAEHHOE MOJeaupo-
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saHue. ledib mMaTeMaTuueckold 00paboTKu - MOJNYUYEHUE NADOMEMPOS 3MNUDU-
yecKux pacnpedeserutl, KOHCmMaHM, Ko3PPuULeHmos JemepMUHUCTIUYECKLY
UDOABHEHUL U mamemomu4eckux modeqetl, a TaK®e MNOCTPOEHUE IKCIEpUMEH-
TANbHO-CTATUCTUUECKUX Mmodesell ¥ NPOBEePKa CMAMUCTMUYECKUL 2UNomes.

lNpouenypa 0bpaboTKM AaHHBIX HAUMHAETCSA C NPEANONOXeHUs O XapaKTepe CBA3U MEX[ly
CAYHasiHbIMIA BEMMMHAMY B aHaNU3MpyeMont Buibopke v Bbibopa Memoaa obpaboTku. Ecam Beibop-
Ka npeacTaBaseT cobort rpynny He3aBuCuMbix unicen (pakTos, COBLITUI, SBREHWIT), XapakTepu-
3YIOLLMX OfIMH NpW3HaK COBOKYHOCMu, TO obpaboTka asHHbX BrAouaeT B cebsa gocTaTtouHo
npocThiE I‘IpOU,ED,ypbl COpTMPOBKK Cﬂy'—lal/"lelX BENNYUH (ﬂORy‘{EHME BapraliitOHHOro pﬁ,qa), BblYMC-
neHms apM(pMevaec;{oro cpegHero v aucriepcunia, Crnangapmia3alisd pacnpejenesus, solymcne-
HUst MOMEHMOB pacnpefeneHis 1 bonee crnoxHble (B MHTENNEKTYaNbHOM NAaHe) MPoUeayps! Npo-
BepKM CMamuCImMm4eCKx ryvnomes U yCTaHOBNEHWE 3aK0HaE pacnpeaeneHMﬂ.

Ecnu HabniofaeTcs paccrnoeHue npuaHakoB Mo YPOBHSM, TO NPUMEHAETCS AMCMEPCHOHHBI
aHaM3, BKIKOHAIOLIMK, NO CYWLECT8Y, Te Xe NPoCTble NPOUEeRyps!.

B cnyvae Hanuuus gByx 1 Bonee rpynit umcers, XapaKTepusyioLmx ABa 1 bonee npuskaka co-
BOKYNHOCTH, MOXET ﬂpeﬂ,CTaBﬂﬂTb MHTEPEC Hann4me CB853H Mexay CﬂyvaﬁHb/MM Be Y Hamy BA-
na y=f(x) vim y=f(x,, X,..., x,). B 3TVx cay4asix cuna wmm TECHOTa CBSI3W NPOBEPAETCS KOPPEsi-
UMOHHBbIM aHaNM30M, Ecnm xe MCCNEQOBATENA MHTEPECYET HE TOJIbKO Hamu4ne, HO U XapaKkTep
CBA3KM MEXOY rpynnamu CﬂyqaﬁHle BENWMYMH, TO BO3HMKAET 3a4a4a BOCCMAaHOBACHMA HEU3IBECT -
HOWM 3aBUCUMOCTY UMK BLIMUCNTEHNS HEMU3BECTHBIX NapaMeTpPOoB 1I04XO4ALEr O ypaBHEeHNS.

3alla4¥ BOCCTaHOBJEHUA HEW3BECTHON 38BHCUMOCTU ZOCTATOYHO YacTo
peulanTcss MeTONOM HauMeHbIMX KBaapaToB (MHK), KOTOpPHH JAET HauJydlne
OUEeHKU HEU3BECTHBX [1apaMeTpOB — COCTOSATEJbHHE, HecMeugHHHEe U 3Qdex-
TUBHBE. IlockosbKY 3azava MHK B oOwem BUIEe Hepaspemwma, [polenypa
HgYMHAeTCcd C TIPEeANoJIOXeHUs 0 BUJAe ypaBHeHUus y=rf(x) U M0 COOTBETC-
TRYDOUUM FOopMyscM TPOU3BOIUTCA 00paboTHa OaHHHX.

Hampumep, obOpaboTka TabJM4YHO 3aJ@HHOW (QYHKUUK y=Ff(x) [0 JIUHEH-
HOMY VpaBHeHU y=b,+b;% BRJLYAET CJelyouue Npouenype: (1) BHUUCJIE-
HUE CYMM 2y;, 2%;, 2%%;, Z¥,Y;; (2) BHUUCJEHWE TJIABHOTO OIpejesuTe-
J5 CUCTEMH HOPMAJIbHHX YpaBHEHMR D=nZz®,-(Zx;)%; (3) BHYHCJEHME Ma-
paMeTpoB by=(Zy,; 2x% 22,22, Y;)/D u b,=(nZz,;y,-2x,2Y;)/D; (4) dopMa-
JU3aLUSE YPaBHEHUS Upaoy=Dp+Db X,  (5) BHUUCJEHME AMCTIEPCUM aleKBaT-
HOCTH S%,,=2(U1 =Yy pacy)?/(N-2); (B) BHUYKCIEHHE IUCIIEPCHN KO3QEHULK-
eHTOB: s%y, o=5%,,%2%;/D u s®, ,=s%,,n/D.

O0bpaboTrka TabJMYHO  38JaHHOA QVYHKIMM HECKOJBKUX IIepeMeHHBIX
y=f{xy, Tp,..., Xx) IO ypaBHEHUD yY=by+b X +boLp+...+b, Xy BRJINYAET
NPOLENYPH C MATPHUAMK B COCTBETCTBUK C BHpaxeHuMeM B=(X"X) 1 (XTY).

Ouesmaro, 4To cobcTBeHHO 06paboTka AaHHkIX COCTOUT U3 MPOCTLIX APUDMETUYECKMX MPO-
ueayp. Ha nonio pasyma mccnemosaTenst NpUXoaMTCS BRXHEMLIMIA 1 O4YeHb [aXe HEenpoCTow



_65_

MBICTIEHHBIA M\MM rPadOaHaNMTUYECKUIA aHANM3 3aBMCUMOCTH, MPERNONOXKEHUs O (M3NIECKON
CYLIHOCTY siBeHns (fpouecca) v npeanonoXerve o Buae ypasHerus y=(x).

CyuiecTenHo Bonee cnoxHomn 3apavert 0bpaboTku HEMHEMHLIX 3aBUCUMOCTER SIBASETCS
npeobpa3oBaHme CMCTeMb KOOPAMHAT € NOMOLLBIO Npoueayp oBpaLLieHus, 1orapudMUpoBanHms,
B3RTUS IKCNOHEHTHI, BO3BeAeHNa B CTeneHb 1 T.4. Liens npeobpasosarins - CIPAMUTE UCXOAHYIO
3aBMCMMOCTb. 3aBUCMMOCTb, NPMBEAGHHAS K NMHENHOMY BUAY, 3HAUMTENLHO yaobHee ans Bu3y-
anbHOrO KOHTPONS 1 aHaM3a W AN NPUMEHEHM K HEM BbitLIEYNOMSHY ThIX MpoLenyp meTtoaga HK.

Aranus yepepbl (PaKkToB, COBLITUM, YMCEN HEOHYEBMAEH, MOCKOMbKY MCXOAHbIE BHOOPKY 1 CO-
OTBETCTBYIOLIME WM BapMaLMOHHBIE PALbl PACCMATPUBAIOTCS BHE NPOCTPAHCTBA U/ MM BPEMEHM.
Kakune-nmbo yMO3aKIioYeHUs BO3MOXHbBI TOMNBKO NOCIE BHMUCIEHAS CPEHUX 3HAueHUlt BbIBOPOK,
DUCTIEPCII 1/ s NOCTPOEHUA MCTOrPaMMbl, BbIHMCSIEHMSI MOMEHTOB PACNPEAENeHUst 1 CPaBHe-
HMS AMMMPMYECKOrO PACNPEneneHus C HOPMAsbHbIM PacripefenieHyer, a NoToM K C Apyrmu,
[pyrvmu cnoBamu, BapyaLMOHHbIE PAAbI HE CBA3aHbI C CMCMEMamit KOOPAMHAM, NPUBLIYHBIX AN
pasyma uenoseka. Y7o Kacaetcs cobeTBeHHO 06paboTkn manHbix (Cryyarbbix nocnesosaTens-
HOCTEV (hakToB, COBBITUI, UMCen, PAROB), TO, Kak 1 B CAYYAE BIUMCIIEHNS NAPaMETPOB MaTEMa-
TUYECKMX MOFENEN, OHa COCTOMT ¥3 NPOCTbIX apUcMETUHECKMX MPoLeayp.

Bcé 3aBepLuaeT BLABWXEHME 1 MPOBEPKA CMamUCMMHEeCKMX MIOMe3 O 3HAYMOCTM napa-
METPOB 3MMMPUHECKOrO PacnpeaeneHis, NapaMeTPOB 1 afekBaTHOCTH YpaBHEHMS.

B nuTepaType onncaHoO MHOXECTBO ApYrux MeTogos obpaboTku nankex. [loapoBHo oM., Hanpumep, [3,
6, 10, 11, 21, 33, 38, 39, 40, 42, 44, 47, 53, 54, 59, 60, 61, 62, 64, 65, 75, 77, 78, 81, 85, 98, 109, 113, 114,
116, 117} CMm. Takxe BesmymHa napamempuyeckas, BemmumHa Cnyqaiinas, Benmumna uzmeckas, Beposm-
Hocme, Beca pesynsmamoBs musmeperuyi, Bocrnipouzsoammocms, BeilGopka npeacmasumensHas, BuiGopka ciy-
yainas, lwcnepcus aneksamuocmu, Vizmepenme, Mamemamuveckass cmmamucemuka, Mamemammieckoe oXxu-
danme, Moagenmposanme, Moaemiposanne mamemammeckoe, Monemiposanve guznueckoe, O6pabomika pe-
3ynemamoB 3kcnepumeHmoB, Oumbok meopus, [lorpewsHocmu namepenmsi, [po6a, Criyvadinoe co6simue,
CmaHpapm+oe omxioHeHne, Cmamucmuka Mamemamuseckast, @akmop, YHKUMS, SMIMPpUIeckui Memaod.

"CrnocobHOCTh £EMCTBOBATL MOPOKAAET NOT-
pebHOCT: B MCNONB30BaHWKM 3TOW CnocoBHoCTw. "
(3pux Dpomms; 1900-1980).

JlleicTBUe - 1. OCHOBHOW BUJ MOMEMAMUYECKO20 BHYUCJEHUA (CM. Bbl-
wumarHue, leaexue, CaoxeHue, YmHokeHue u Jp. LEACTBuUd). 2. Caedcmsue
Kaxoi-Jmbo npuyUHbl (CUAB, BHEP2UL, UHEepUuu W Ip.), a TaKke cama cu-
A0, OHEprus, LeATeJbHOCTB, B 00ueM, GUHKUUOHUPOBAQHUE 4Yero-Jxb0. 3.
Pesyabmam IpodABJEHUS IedATeNbHOCTH Yyero-Jmbo. CM. Takke Heucmsosams,
Ipuruna, IpudurHocme, [IPUYMHATH, Caedcmsue.

JleHCTBUTENbHOE YUCJO CM. Yucao OelcmsumesnsHoe.

"IIEUCTBOBATL, 1esThb, JeJaTh, COBepliaTh, He KOCHETb, BJIATH
yeMb, TIPOU3BOJIUTH, JIBUTATb WM IBUraThCd, OHTb Bb IBUREHUM MJOTID
WM AYyXOM, coBepuwasg 4To-Jaubo; ynoTpelnsdTh CHNY, YCUJ1d CBOU B JEJO;
npotveon. Oe30eticmeosams; OHTb IeATeJbHEMB. (... ) Helcmeywmilt npw. sb su-
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pe npwrt.  Haxogawincd BbL Jese, Bb AeicTBiu. (...) Jleticmsie cp. nelic-
TBOBaHbE, COCTOSfIHBE 10 I, Jleucmgosams. CIIOCOOHOCTDL, CHUJa, BO3MOX-—
HOCTh Kb JIEMCTBOBAHbR. || Jesa, TOCTYIIOKb, JIedHle, HeATeJbHOCTD,
BCE, YTO [eJlaeTcd KeMb uau 4uemb. (...) JeltcmsumenbHOCmMb x. COCTO-
AHbE JNEWCTBUTEJBHAT'O sc scexv 3vay., BCE TO, YTO €CTb, CYWECTBYEThb, COC-
TOWUT Ha JieJie, He BHMBIJIEHO.'" (B.J. Hoas, 1801-1872) [133].

JlexapToBa CHCTEMa KOOPIAMHAT - NPAMOAUHEUHAA CUCmemMa Koopouxam
B EBKJUIOBOM npocmpaxcmae. JlekapToBa cucTeMma KCopIuHaT  (adduHHAA
CHCTEMa KOOPAUVHAT) Ha NA0CKOCMU 3aJaETCd HAWAAOM KOODIVHAT - MO4KoU
0 ¥ yHopsaoYeHHON MNapol TPUJIOKEHHHX K Hell HEeKOJJUHEADHHX B8EeKmopos
(0a3UCHEX BEKTOPOB). I[Ipambie, MPOXOISUKE Yepeld HayaJo KOODAKHAT B
HanpaBieHuy 0a3WCHHX BEKTOPOB HA3HBAKTCH OCAMU KOODIMHAT JAHHOW Ie-
KapTOBOY CUCTEMH KOOpIVHAT. HauboJbwu# MPAKTUYUECKUA MHTEDEeC Ipeiac-
TaBJAET HPAMOYI'OJIbHAA UM OPMOHOPMUDOBAHHAA CUCTEMA KOQOPIUHAT, [IIpU
3TOM TOPU3OHTAJBHAA 0Ch KOODIAMHAT HaszupaeTcd ocbk adcuucc (och 0x),
a BepTUKaJbHAd — OChB opmuHaT (ock Qy). B obueM ciyyae, Hayajo omc-
uéma fusuveckur seaudur 0 (Hoab) MOXET He COBIAJATH C HAYyaJoM Koop-
IVHaT (ToukoW 0). Hamnpwmep, Ha puc. W-1 ClesaHa IMONHTKA TMOKa3aTh
OTCYTCTBUE 8A3KOoCMU Y Udeanbkott gudxocmu.

B npoctpaHcTBe oflas [eKapToBa CUCTEMa KoopzuHaT  (a@@uHHAd
CUCTEMA KOOPIMHAT) OlpelesdeTcd JHUA02UYHO - HAYyaJioM KOODAMHAT
(TOUkOR 0) ¥ Tpems 0a3UCHHMY HEKOMILJIgHaApHHMU BeKTopamu. OCU KOOpIu-
HAT pacliosaranTcss B HanpasJseHud 0a3UCHHX BEKTOPOB: OChb abcuucc (0ch
Ox), oOCb opZuHAT (0Chb 0Y) M OChb amlmKar (ock 0z). IJIOCKOCTH, IIPO-
XOOaue uepes Iapy OCel KOOPAMHAT, Ha3HBaKNTCH KOOPAWHATHHMU [UIOC-
KocTaAMU. EcJi 0a3UCHHE BEKTOPH MONaPHO NEeplneHIVKYJAPHH, TO AeKapTo-
Ba CHUCTeMa KOODIUHAT HA3HBAETCH MNPAMOYT'OJBHOW WK OPTOHOPMUPOBAHHOW
CUCTEMON KOOpIMHAT. PasjydanT IpaBylw U JIEBYD JEKApTOBY CHUCTEMY KO-
OpIVHAT: €eCJU C MPCU3BOJBHOW TOYKK 3PEHUs TOJOXUTEJBLHOR moJayccu 02
Ha IUIOCKOCTE 0XY TIOBOPOT OT 0CU 0x K 0ocU Oy COBEpUAeTCcHd B HalpaBJe-
HUYM, [POTUBOINCJOKHOM YacOBOV CTpEsKe, TO JEKapT0oBa CHUCTEMA KOOpPIU-
HaT Ha3HBapT IIpaBo¥, ecJy B HaAIpaBlCHUM YacOBOV CTPEJKHA, TO JIEBOW.

llexapToBa CHCTEMa KOOpIMHAT Has3paHa N0 uWMeHH P. JlekapTta (Des-
cartes Rene; 1556-1650), HecMmoTpd HA TO, UYTO B €I'0 COUYMHEHuM '"I'eo-
meTpust" (1637) omMcaHa TOJOXUTEJbHAA CUCTEMA KOODAMHAT, KOTOopasd
CBOJUNIACH K OCU abCUUCC C HaYaJsoM Omcuéma U CHCTEME NAPAAIEALHBT
HarJIOHHBX opJuHaT. B mnpuJiokeHuu K "'eoMeTpumn" WM. Tynne (1659-61)
BIlepBEE JIONYCKANTCA OTPMUATENbHHE 3HAYEHUs1 KOoOpIuHAT. [IpocTpaHc-
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TBEHHYI0 LEKapTOBY CUCTEMY KOOpAMHAT B 1679 T. BBEJ ©.Jlaip (La Hire
Philippe de; 1640-1718); 0H #®e BIEDBHE TpPUMEHUN noHAmue "Hadalo" (<
gpaxry. origine; BepOsATHO MO3ToMy OyxBO¥ "0" 0003HauaKmM HA4aJ0 KOOp-
JvuHaT). B Hauvane 18 B. YCTaHOBUAUCH 0003HAYEHUA ocell &, Y, Z, a
passuyeHne "mpapoi" W "JeBOR" IEeKapTOBOY CUCTEMb KOOpIMHAT MPEenJo-
¥eHo IE. Maxceesuiom (Maxwell James Clerk; 1831-1879) B 1873 I.

CM. Takxe Jilekapmogs KoopOuHamui, [Ipocmpaxcmso,  [IpOCMPAHCmMBo
(mam. ), [lpocmpaHcmso U 8pems, Cucmema omc4ema.

llekapTOBH KOOPAMHATH MoukU M B npocmpaHcmsee - YIOPAJOYEeHHad
TPOUKA Hucen (X, Y, Z), KOTOpHE SABAANTCH KosffuyueHmomu DasJioxeHud
gexmopa OM 1o GasucHuM ocaM Ox, Oy u Oz. [yt Tak - M(xyz). [lekap-
TOBH KOOPOUHQMbL, MOUKL M Ha MAOCKOCMU, COOTBETCTBEHHO, Iapa 4Yuced
(x, y). CMm. Taxxke lexapmosa cucmema xoopduram, [Ipocmpancmso, [Ipocm-
parcmeo (mam. ), [IpocmpaHcmeo U gpems, Cucmema omcHéma.

Ilenenne - Jeticmsue, 00paTHOE yYmMHOMEHUw. JleNieHWe o Ha b paBHO-
CUJIbHO HAXORJSHUK TaKOTo 4ucad &, YToOH bu=q. Pesyabmam JeJIEHUd &
Ha3HBaeTCHd YaCTHBM, WM OmHOWEeHUem a K b. 3alJasHee npoussederHue a
Ha3HBaLTCA NeJIMMBM, a 3aJaHHHA MHOXUMEesb b — Oeaumenem. Jasd 0603HA-
YeHUS JeJieHus ynoTpelbidnT 3HaKW ABoeTouud (a: D) ¥ I'OPU30HTAJIbHOM
WY HaKJOHHOW 4epTH (a/b). 3HaK IBOETOYUS BBeIEH JlecHapno [M3aHCKUM
(1202), TOpPWIOHTAJBHON YepTH - V. I®oHCOM (1683). I'epbepT M3 Opuiiaka
B xoHue 10 B. BBEXN mepMuHxs "deaexue", "deaumens", "deaumoe", JL.Iu-
3aHCKUA B 1202 Tony BB&J TepMuH "vacmHioe". COOTBETCTBYMIME DYCCKUE
TEePMUHH BBEJ JI. . MaTHULKUA (1669-1739) B "ApudmeTure" B 1703 r. Ha
Pycu NpUMEHSJIMCH YETBEPTH, UYETBEPUKU U BOCBMEpPUKW. CM. Takke YACTE.

llenumoe oM. [eseHue;, B DYCCKOUW JIUTepaType noHamue (MmepmuH)
"Jeaumoe" BIepBhHe BcTpedaeTcd y J. . Marwuukoro (1669-1733) B "Apug-
MeTuke" B 1703 r. CM. Taxkwe YACTEH.

IlemuTens CcM. JleneHue;, B PYCCKOU JIUTEPATYPE NnoHAmue (mepmuH)
"Jleaumens"  BIIEpBHE BcTpevaeTcs y J. @, Mar"Huuxoro (1669-1739) B
"ApudMeture" B 1703 1. CM. Takke YACTh.

"IERUTD wro, paslendTb, pasjaraTo Ha 4acT#, IpoluThb, pasnpob-
JATb, [esaThb pa3led. (...) Bvapmm. Oeaums OCHO HUCAO HO 0pysoe, y3-
HaBaTh CKOJIBKO pa3b OJHO COIEDHUTCA B APYTOM; nepeoe OEAUMEAbL M., zTopoe
deaumoe cp., asweon HOCMHOE... || B apmoms. OJHO K3 YETHPEXH OCHOBHHXbH
NpaBuIb UM IeHCTBIN, 1N Y3H8HIA, BC CKOJBKO pas3 OJHO 4YKCJIo OONble
Ipyraro, npomweon. YMHOXeHse. (...) Jeaumocms x. CBOHCTRO JeJUMAro,
BCET'0, YTO MOMET IeJuTbed, OHTh: JeJuMe Ha YacTtd. (...)" (B.J. JIaxas;
1801-1872) [133]. CM. Taxkxe YACTL.
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llecopbumsa - npouecc, obpaTHHA abcopbuull U adcopiyul.

Tecybummauus (PpaHy. sublimation - cyOiuMailns, BO3I0HKA, IIpe-
BO3HOWEeHNe, Hem. Sublimation - cybimMauusi, BO3I0HKa < nozdxeagm.
sublimation -~ cy0JjuMmaluus (BO3HECEHUE NAPO8 BEUECMBO B BEPXHNN YacTb
cocyzpa) < aam.  suplimare - NoOJHUMATBCHA, B3JETATh, RBOIHoCUTH < Jaam.
sublime - BHCOTa, BHIUKHA, BHCb) - TEPeX0oJ BellecTBa U3 2a30006Du3H020
COCMOAHUA B meépdoe, MUHYA Kudkyn gasy. Cum. Tarkxe Cybaumayud.

"[leTepmuHnim - Mges, YTO CyMMa Cun AaéT
ML OfHY OMPEOENEHHYI0 PAaBHOAENCTBYIOWYIO"
(Anexcangp Kpyrnos; p.1954).

JerepMunuaM (<sam. determino - OrpaHuvuBaTb, OlNpPeNendAThb, ycTa-
HapJguBaTh) - @ujocoPckoe yyenue 00 OOBEKTUBHOM 3aKOHOMEpPHOW B3au-
MOCBSI3M U 83AUMO3ABUCUMOCTU ABACHUL MATEPUAJIBHOTO U AYXOBHOIO Mupa.
[leHTpasbHEM  AJPOM  JETEepMUHUAMa ABJASTCH TOJOXEHUE O CYIeCcTBOBAHUU
NPUHUHHOCMU, T.e. TaKOW Cc8A3U SABJIEHVH, B KOTOPOW OIHO ABJIEHUE (npu-—
YUHA) TIPW BIIOJIHE OIIpEieJIEHHEX YCJOBUAX ¢ HE0OXOIUMOCTBK IODOXIAET,
NIPOUB3BOIAUT APYroe sARJeHUe (caedcmsue).

COBpEeMEHHHN JeTepMUHU3M [pearoaraeT HaJuule  pasHooOpas3HhHX
00BbeKTHUBHO CYUECTBYOIMX $0DM B3auMOCBS3U SIBJSHUN, MHOTME U3 KOTOPHX
BHpa¥anTCH B BUIE COOMHOWEHUL, HE UMEKIMX HENoCPEelCTBEHHO I[IPUYMHHO-
o xapakTepa, T.e. NpsAmMo HE coJepHalux B cefe MOMEHTOB IICPOXIEHUA,
POM3BOLCTBA OZHOIQ JpyruM. Coia BXOIAT NDOCTPSHCTBEHHHE U BPEMEH-
HHEe Koppessduuy, JUHKUUOHAbHbE 3aBHCUMOCTU, OTHOWEHWUS CuMMempul u
ToMy ToJoGHOoe. 0C0GEHHEO BaXHHMA B COBDEMEHHON HAYKe OKal3bBAWTCH Be-
POATHOCTHHE COOTHOWERWd, QOpPMYyJUpYEMbe Ha §A3HKEe CTATUCTUYECKUX
pacnpedeseHull U CTATHCTUYECKMX 38KOHOB. OfHAKO BCe (HOopMB peafibHHX
B3aUMOCBA3CH SARJEHWNM B KOHEYHOM UTOr'e CKJAJHBAKNTCA Ha OCHOBE BCEOO-
me Ie/CTBYWUEH NPUYMHHOCTYA, BHE KOTOPOM He CYWEeCTBYET HU OLHO ABJe-
HUE JIEeWCTBUTEJNBHOCTH, B T.Y. W Taxkue COOHTUA (HA3BBAEMHE CAYYAUHb-
MU), B COBOKYIHOCTM KOTODHX BHABJAKTCSA CTATUCTUUYECKUE 3aKOHH.

Cwm. TaKeke [emepmriposantsic npouecc, [lemepmuHicmitdHOCME MamemMammnieckor Mo-
aem, Monemiposarme, Monemiposarue mamemamirieckoe, Mopaeniposarue cusmseckoe, Mo-
nens, Mogens mamemamuieckas, MbicnernHas mogens, MoicnenHbii skcoepumenm, [lpudina,
MpumaHocms,  [IPVHUHATD, Ceass, Cnegcmsue, CmpyxmypHas mogens, CmpykmypHOCMe,
CyuHocme, Ssnerue.

JleTepMMHUPOBAHHO~-CTOXaCTUYECKHH MpOoLecCc ~ npouyecc, TeYEeHUe KO-
TOPOr0 OOYCJCBJEHO FUSUHECKUMU NPUHUHHO-CALOCMBEHHBMU CBA3AMU, C

ONHOM CTOPOHH, U MHOKECMBOM CAYHAUHLIL BO3ISHCTBUM, C APYTO# CTOpPO-
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HH. TeuyeHNe LETepPMUHUPOBEHHO-CTOXACTUYECKOTO TIpOLecca  MOXeT OHTb
Pa3JMYHEM B 3068UCUMOCTL OT cCJydas, [Jid HEero CYNECTBYET eepodmHOoCmb
TOTC WM MHOTO TEYECHUS.

[IlpuMepoM IeTepMUHMPOBaHHO-CTOXaCTUYECKOT'D TpoLecca MOXeT OHTb
IPOBOJIKE CKBaXMHH, - C OJHOY CTOPOHH, IPOLECC IPOBOJKU CKBAXMHE OIl-
pelleJieTcs BIOJHE 00beKmMusHbMU @JaKmopamu: IMPOYHOCTBLL TOPOMH, Xapak-
TEPUCTUKON Z0JO0Ta, Harpys3KoW, CKOpOCme® BpalleHUS WHCTPYMEHTA U
T.L., & C JIpyro#A CTOPOHH, OCJOXRHACTCA MHOXECTBOM CJIYYAHHHX (QaKTO-
POB:  gayxkmycuyull BpalleHusi MHCTPYMEHTA M HATUPY3KU HA HEr0, TBEDPIHMU
BKJWUYECHUSAMA B IJIACT ¥ PA3JUYEBMK YIJIAMU BCTPEYM C HUMU U T.n4. [lpu-
MEepoOM  JIeTePMUHKUPOBAHHO-CTOXACTUYECKO'0 Ipollecca Takke MOI'YT OHTH
TOHKY Ha aBTOMOOWJIAX, MOTOLMKJIEX U T.[I., - KAXIHA YYACTHUK KOTODOH
Ka®IEY KPYT TPOXOIUT I10 PAa3HBM (CJYyYalHuM, [0 CYWECTBY) TPAeKTOPUAM
U C Da3HEMKM CKODOCTSIMM. HU3Hb YejioBeKa (M He TOJbKO 4YeJiOBeKa) - Je-
TEPMUHUPOBAHHO-CTOXaCTHYUCCKIH [IPOLECC.

CM. Tarkxe [lemepmuHuszm, JdemepMUHUPOSUHHBLL npouecc, HemepmuHuc-
mu4HOCMb  mamemomudeckot modeau, Modeab OdemepMuHUPOBAHHO-CMOTACMU~
YeCKAsi CMPpyKmMypel nomoxos, Modenb JemepMUHUCMUYECKAS CMPYKMYyps. nomo-
ko6, [IOHUMATH, llowsimue, [lpuduxa, [puvuxHocms, I[PUYMHATE, Cessb,
Cnedcmsue, Cmoxacmu4eckull npouecc, CmpyxmypHocms, CUWHOCMb, fsae-
HUe.

JeTepMUHUPOBaHHbN npouecc (<aam. determino - OTrpaBUYUBATH, OI-
peressaThb, YCTaHABJUBATL W JaAam. pProcessus - IBUMEHUEe BHEpPEN, Teuye-
HYe, XOI& coOHTUW, yclex, yraua, MpeyclesHdde, Npolecc) - npouecc, B
KOTOPOM COCMOSIHUE CUCmeMsl B MOMEHM BPEeMEHU T, OIHO3HAYHO Olpelensier
X0J mpouecca B OynyueM - Ty, Ts,..., T;. JemepMUHUDPOBAHHAS PEAKUUA
CUCTEMH HA COBOKYNHOCMb YCJOBUK S 03Ha4aeT OJHO3HAYHYK DEaklun: IpH
Ka¥IOM OCYWECTBJIEHUM YCNOBUH S cobbvimue B IPOUCXOAUT WJY He INPOUCX0-
IAT. Hampumep, BCE 3aKOHH KAQCCUHECKOU MeXOHUKU,  fusuxu meépdozo
meaq, mMepMOOUHGMUKL, TUIPOIVHAMUKYM, mensonepedquu, MacColepelau,
XUMWM,  XUMWYECKOM KUHETHUKM U Ip. W3YyUeHWEe Henpepsui8Hux IeTepMUHUPO-
BAHHHX I[IPOLECCOB CBOJIUTCS K BHBOAY (K IIOCTPOEHUB) UHMEZDAAbHO-OUf-
fepeHyUaNbHbE YPABHEeHUT, ONVCHBARIMX WCCJEIYEMYK CHCTEMY.

CM. Tarke JHemepmurul3m, HemepmMurHUCTUYHOCTE MOMEMAMUYECKOU Moloe-
au, Moleauposanue, Modeauposanue mamemamuvecxkoe, ModeauposaHue Mbic-
feHHoe,  ModeauposaHnue guaudeckoe, Modeab, Modesb JemepMUHUDOBOH-~
HO—-CMOXACTUYECKAA  CMPYKmyps. nomoxos, Modeab  OemepMuHUCTU4EeCKad
cmpyxkmypsl nomoxkos, Modeas mamemamuyecxas, MulcaeHHOa modens, MvlcaeH-
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Hbll sKCnepumexrm, [puduHa, I[IpuduxHHocme, [IPHYNHATH, (8A3b, Caedcmsue,
COXPOHEHUA 3aKOHb, CmpykmypHas molesqb, CmpykmypHocms, CyyHocms, 8-
AEHUE.

JleTepMUHUC THYHOCTh MAaTEeMaTHYeCKOH MOJesM (ypaBHeHusd) - CBOHC-
TBO mamemamuyeckol modeau TpYU TIOJCTAHOBKE B HEE HOUQILHBL YCA08ULL
OZHO3HAYHO OIMMCHBATL DA3BUTHE NPOUECCa B  NPOCMPaHCmMSe 3a npedesas
UCCHENOBAHHOT 0 UHMEDBOAQ 3HAYeHUU @axmopos. B cJiydyae pas3BUTUA NPO-
ecca BO BpemeHu IEeTepMURMCTUMYecKasd MOLEeJb IIO3BOJIAET MNPOU3BOAUTH
KaKk axcmpanoaduyux pasBUTUdA Mpoliecca B Oynymee, Tak ¥ 4U3y4yaTb Ipe-
JUCTOPUD Mpolecca. 3TO 03HAYAeT, YTO MATeMaTUYeCKas MOJeJb YIOBJEeT-
BOPAET OJIHOMY BAaKHOMY YCJIOBUK - OHA OIMCHBAET .JUSUYECKYW CUUHOCMS
nmpoliecca, B €€ OCHOBE JOPMOAU30BAHHBE MaTEMAaTWUYECKU NPUYUHHO-CAedc-
MBEHHLE CB8A3U A8ACHUSA. BOJBIMHCTBO YPaBHEHUM KJSCCUYECKON Jusuku,
METOHUKU,  XUMUM, mepmoOuramuxku ¥ T.H. — LeTepMUHUCTHYECKUES (Cmpyx-
MypHLle) MOZEJU, T.&. MOIEenu, ompaxanyue QU3NYECKyH CYWLHOCTB MPOLEC-
ca WM ABJIeHUS. JpyTUMU CJIOBaMU, CYUHOCTH CMPUKMYPHO20 METoJa Moe-
JIUPOBAHKS 3aKJYaeTCs B TOM, 4YTO IOCTPOSHUK COOCTBEHHO MaTeEMaTHYeC-
KOV MoJleJii Tipolecca MpelulecTBYET 3Tal QHOAU3A  CTPYKTYDH  CUCMEMS,
T.€. BHABJIEHUE BCEX 3/eMEHMO8 CUCTEMH U XapaKTepa MX B3auMoJenc-
TBUA.

[lpocTedliuMy JeTEPMUHUCTUYECKUMY MOIEJAMU  dBJSKTCA,  HalpPUMEp,
YDABHEHNE DABHOMEPHOTO IBUKEHUA:

L=wt ' (I-1)

W ypabBHeHVE DABHOYCKOPEHHOTC IBUKCHUA:

1
L = —-at?, (1-2)
2
CIEe T - BPeMd, Hes3asucumasa TIePEeMeHHad SeAUYUHC WM QaKTop, a w 4 4
- napamempst Monenerd. B 00eux MoZesax BO3MOXHE Mpeolbpas3cBaHudA: 3Had
JBe Jiwbne TepeMeHHHEe, MOXHO BHUUCHUTH TPEThbl, HO A Ka®Aoro oye-
BUJIHO, 4TO L=Sf(T), & He HaobopoT. CrelyhlyM yMECTHO DACCMOTPETh 3a-
KOH BCEMUPHOT'Q TaroTenud HelTOHA (Newton Isaac; 1643-1727):
My My
F=Y—7", (II-3)
L? '
rae y=6,67-10"8% cM®/r-c? He TONBKO IApaMeTp, a ¥ MUPOBas KOHCMUHMA.
B 5TO¥ MOIeJU TaK#e BO3MOXHH BHUEYIIOMAHYTHE Mpeolbpas3oBaHud. I[Ipume-
pom 0oJiee CJIORHOW (IO KOJUYECTBY OYKB) MOXET OHTBH 30KOH OCaxIeHUs
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Ctoxca (Stokes George Gabriel; 1819-1903) - ypaBHEHUE IS CKOpocmu
ocakneHuss cPeprIecKux uvacmuy paduyca r U NAOMHOCTMU Pq:
2 ng(pT—p)

w = : , (1-4)
9 Vp

CIIpaBe JMBO JJa 4acTul ouamempom oT 0, 0005 mo 0,08 MM asad GOJbEUHC-
TBa HbOMOHOBCKUL HKudKOCMel C IUIOTHOCTBIO p ¥ KUHeMAmU4ecKol 8:3-
Kocmei v B J0O¥W mo4ke 3eMHOTOo Wapa (CTpOro I'CBOpH, IPUMEHHUMOCTh
3aK0HA OTDAHUYEHa 3HAUEHUSAMH KpUTepueB Ar<3, 6, Ly<2-1072 u Re<0,2).
[TocKkosibKY 34aK0H CTOKCa OMNUCHBAET CYWHCCTHL Ipolecca IBUKEHUS YaCTul
ducnepcHoll fassl B cnaowHol cpede, OH MC3BOJIAET MPOW3BOIUTE ¢ cOOOH
anrebpayyeckue NpeclpasOBaHud: B DE3YALMIME SKCNEPUMEHMANA6HO20 Ol
pellesieHys CKOPOCTYU OCaRAEeHUT YacTUL MOXHO BHYUCJATE MX pPajuyc #
OpaKUVOHHHA COCTaB (3ajava BUla r=F(w, p.. p. V), — CEOUMEHMAUUOH-
HWLL  aQHOAU3), & B Pe3yJsbTaTe ollpelesieHns CKOPOCTY MaleHud lapuka B
KaJsuOpOBaHHON CTEeKJSIHHON TPYOKE MOXHO OMpeleJUTb BA3KOCMb UCIHTYe-
MOF ®UZKOCTH V=F(w, 1, pp. p). (npubop l'enmyepa).

Monesu mederusi ubecnbHol ®EAKOCTU J#Jepa (M-1), BUXPEBOTO Te-
YEHUS HJIeaJIbHOY XUIKOCTH ['pomery (M-2), JuffeperHuyuanbHbll YpasHEeHUD
Teuenus JOHX RUJIKOCTEH B Hanpaweruaxr (C-5)-(C-7), mmddepeHUMaNbHX
yDaBHEHUN samurapHozo mevenusi HaBbe-CTorca (JI-1) u (JI-2), ypaBHeHun
PeflHONBACA B HAIDAKEHWAX I mypbyaexmHoac mevenus (T-15) u mp.
TaK¥e SABJIANTCS MaTEeMATUYECKUMU NETEPMUHUCTUYECKUMUA MOIEJIAMH.

O0OpaTuM BHUMAHUE Ha TO, YTO PACCMOTPEHHHE MaTEMATUYECKUE MOJe-
JM YZOBJIETBODSKNT OJHOMY Ba¥HOMY VCJIOBMK - OHK ONUCHBAKWT (QU3UYECKYD
CYWLHOCTH INpollecca, B UX OCHOBe - (QOpMaJIM30BaHHHE MATEMATUYECKU npu-
YUHHO-CACOCMBEHHBE C8A3U AsacHUA. TolapJisipilee COJBIKMHCTBO YPABHEHUN
KJacCU4YeCKod (QuauKu, MEXaHUKM, XUMUY, TEpPMOIVHAMUKY ¥ T.L. - JleTep-
MUHUCTHYECKUE MOIesiu, T.e. MOJeNu, oTpaxaniie QU3UYEeCKy® CYWHOCTL
npolecca WM SBJCHUS. JIpYyruMy CJOBaMy, CYMHOCTE CTPYKTYPHOI'O METOLA
MOZEJUPOBAHUA 3aKJYaeTcd B TOM, YTO NOCTPOEHUK COOCTBEHHO MaTeEMa-
TUYECKON MOoJlesy IIpollecca MPelliecTBYET ATall aHaJu3a CTPYKTYPH cucme-
Mbl, T.e. BHSIBJIEHUE BCEX JJIEMEHTOB CUCTEMH U XapaKTepa UX B3anMo-
JSeUCTBUSA. ITW ¥ IPYTUe BaxHbHe CBOWCTBA NETEPMUHUCTUYECKUX MOALJER
NpaKTUYECKN! OTCYTCTBYRT ¥ MoOenell 3KCNEePUMEHMAAbHO—CMAMUCTUHECKUT.

JKCIIEPUMEHTANbHO-CTATUCTHYECKAS]T MOJEJNb:

W=by+b; T+, 8+D3p,+D,pH+DsY, (1-5)

TonyvyeHHasi, Halpumep, LJsd CKOPOCTYA OcCauJIeHus (Qpakuuy 4acTHll Mesa B
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BOJe B MHTepBafe TemrepaTyp 10+30°C, He OyHeT chpaBeluBa IJs Ipy-
rof Ppakuuy vay A8 MEJKOI'0 [IecKa, IJA KepocuHa WU IIPU TEMIEepaType
60°C u T. 1.

YpaBHeHus csudpocmamuxu U 2u0poOUHAMUKL TOXE B  3HAUUTEJBHOH
CTENeHy CTPYKTYpHHE MOJesu. Hanpumep, 3aTpaTh IaBJeHus Ha CO3JaHue
CKOPOCTH MOMOKQ NPAMO NPONOPULLOHOALHE KBAJDATY CHKOPOCTH II0TOKa U
erg IJIOTHOCTH:

w2 p
2

HecKoJILKO cJioxHee OO0CTOUT JIeJI0 C MOTEPAMY NaBJEHUS HA TPEHUE B

NPAMOAUHETHOM TPYOOIIPOBOJIE C 3KBUSANEHMHLIM Juamempom d,:

AP, - (1-6)

L wép
APpp= A—

d, @2
KBazpaTuyHoe BJUSHUE CKOPOCTU, MPONOPLMOHAJBHOE IMJOTHOCTH HUI-
KOCTH, JZJVHH KaHaJa ¥ 00paTHO NPONOPLUOHANBHOES BJMAHWE IMaMeTpa
OUEBMIHO, 4 BOT KOSQOULVIEHT TPEHUS A SBJASTCH nNApaMempom MOAEJH,
KOTOPHY MOXHO OIpeleiTh TOJBbKO B pEe3ynbTaTe 3KCIepuMeHTa (T.e. He-
3aBUCUMEM ITyTeM). [lodBuJicss OH B pe3ynbTare npeolpas3oBaHust ouggpeper-
yuaserblr ypaBHennn Hasbe-CTokca memolamu meopui nodobusi, T.e. B pe-
3yJbTaTe YyCTpaHeHUd npoyeldyps uxmeepuposarxus. [IpaKTUKE II0Ka3ada,
YTO KO3(QQUIMEHT TpeBus B o0UEeM Clyuyae 3aBUCUT OT DPERUMA MEUEHUS U
epOX0BATOCTY CTEHKM TpyOH, €. PexuM TeYeHUd, B CBOK OYeEpelb, SBJA-
ETCS CJOKHON QYHKLMEK CKODOCTH II0TOKa, €r'0 peoiolMYecKux W reoMeT-
PUYECKUX XApaKTepucTHK. JIpyruUMU CJIOBaMU, IPCCTOTa MOJENHU T'UIpaBJu-
YECKOI'0 CONPOTUBJIGHUS ~ Kakyladcd. 34 9TUM YpaBHEHUEM HaxoIuTcd
OoJbliasi 00JIACTh HAYUHBIX MCCASNOBaHUK IUHAMUKYA TEUEHUHA PAa3JUYHHX
KUIOKOCTEH B KaHaJax pasnuyHed QopMmbl MPY pas3iyHHX pEeRUMaxX TeUYeHHUS.
YiccsezioBatedsib IOJKEeH U3TOTOBUTH Ja00paTopHYn YCTAHOBKY  (QU3UYECKYD
MoZeJb), I[OCTaBUTh HECKOJIbKO Cepuil 3KCIICpUMEHTOBR W YUCJIEHHEMA METO-
Jlamn obpabomoms Pe3yJbTaTH C LEJbl NOJYYeHUS 38BUCUMOCTU A=f(f, d,,
Re,...). Bpdal JU HauJeTCd UCCHAeJoBaTelb, KOTOPHA MMoIHTaeTcda ofpabo-
TaTb pe3yJjbTaTh C IeJbl MMoJy4YeHUs CTATUCTUUECKOM MOLesM, Halpumep,
BUIA:

(I-7)

APy =Dy +by L+by Wby ptbyd, +Dsw? . (I-8)
C roMOWbBI TAKOT'0 YDABHEHUS HUKAKOW 9JKCTParoJAalMU ¥ HUKEKOI'O
o6o0menus clesaTb HeBO3BMO¥HO. BepHEMCS K ypasHeHum ([1-7) s AP.
Hoo@duIMeHT ruApaB/MYeCKOr0 CONPOTUBJIEHUS N UMEeT pa3HHe BHpAKeHUd
B 38BUCUMOCTY OT DEXMMa TEeYeHUs ¥ WepoXOBATOCTUA CTEHKU Tpyoe. Tak,
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npy Re<2300 KRoSQ@UUMEHT TpeHWs 3aBUCUT TOJLKO OT Ke: A=64/Re. Ilpu
Re>2300 nJs I'MIpaBJUYEeCKd TNaJKUX Tpyo A=0, 316/Re® 2%, a nns wepo-

X0BaTHX TPYO:
1
A= , (1-9)

£ 6,81 10, N2
el )
3,7 Re

TIe &€ - OMHOCUMEAbHOS WEepOXOBATOCTbL. &opMynaa (lI-9) B 3HAUYUTEJBHON
CTEleHU CTaTUCTUYeCKass MoIesib, of0pauaeT Ba celd BHUMAHUE TOT QaKT,
UTO YypaBHEHUES Hekpacupoe, - "HesCTeTHUeCKu:d BUJ" YKa3HBaeT Ha To,
YTO MO3HAHUE CYWHOCTH Mpoliecca TUIPOAVHAMUUYECKOTO COIDOTUBJIEHUS e~
DOXOBATHX KaHaJOB BechbMa JafieKo 0T IMOJHOTH.

IemepmurucmudecKol modeau - CBOWCTBEHHA MCKJNUYUTEJNLHO BaxHad
0CO0EHHOCTE ~ 9Ta MoIesb MOReT OHTb UCMOJb30BaHa IJH pacyéTa Leioro
psiZa 00bLEKTOB, BHXOIAUUX 38 paMKM 3JKCIEpUMeHTa U MpPOLECCOB, MpOTe-
KabliX B YCJOBUAX, MOZOOHBX YCJCOBUAM SKCIEPUMEHTAJBHOTO OIpenesieHud
napamMeTpoB Mozesu. CTPYKTYPHHE MOZEJU I03BOJIANT NPOU3BOIUTL ZOCTa-
TOYHO HAJERHYW SKCTpalloNdlup, T.e. WCCJeJIoBAThb MoBejeHre 00beKTa B
Pa3JUYHEX, OTJMYHBX OT SKCIePUMEHTAJBHHX, YCJIOBUAX, pPa3BUTUE Mpo-
ecca B OyZyueM WM OPOCHeIUTH NPENHCTOpUD. .. CTPYKTYPHHU MeTOl -
CaMpll JIDEBHUY U BaXHBN METOn HaYYHOI'0 IO03HaHKA.

Cm. Takxe [JemepmuniposaHHo-crnoxacmmieckuid npouecc,  [emepmunnpoBsanHbivi  rpo-
yece, Mopemmposanue, Mogenmposarue mamemammieckoe, Mogemmposanuve cuzmieckoe, Mo-
aens, Monens AeMe PMUHUPOBAHHO-CIMOXACMMHECKas CMPYKIMYPbI TOMOKOB, Mogens aemep-
MUMHNCIMINYCCKEA cmpmeypbi NOMOKOoS, Mogenb MamemammndeCcKas, MO,E{Eﬂb 3KCI78pMM€HmaJ7b—
Ho-cmamucmuieckas, [logobus meopus, Cnencmsue, CmpykmypHas mogess, Cmpykmyp-
HOCMb.

JefopMalsa KUOKOCMU — OMHOCUMEAbLHOE CMEUEeHNe XKUIKOCTH B Hall-
PaBJICHUM OCY & TIPY U3MEeHEeHWW xoopluxams, y Ha dy: Y=dx/dy. CKOPOCTDb
Heopmaimy B paccmaTpuBasMoil mouke papHa dY/dt. C 2palusHmom CKo-
pocmu CKOPOCTH JleopMaluyl CBA3aHa COOTHOWEHUEM:

)

ay d [ dx ) d { dx J AWy

at dt \ dy dy \ dr ay
roe Y=dx/dy - Iedopmallisd B paccMaTpuBaemoud mouke, 1T - apemd, dYy/drt
~ CKODOCTb CIBUIa (CKOopoCms Oegopmauyul) B pacCMaTpUBAEMON TOUKe.

Cm. Takxke buHramosckue xuakocmy, Bazkoro mperus 3aKoH HeiomoHa, Bazkonnacmudrsie
xuakocmy, Baskocme, Baskocms mypbynenmuas, Bszkoynpyrue xugkocmu, [unamanmusie
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xuarocmu, [uccwnauns, Vigeanswas xugkocmes, Habnonaemasn saskocme, Hanpsxenwe, Herb-
tomoHosckue xuakocmum, Hetomorosckmne xuakocmu, flnacmsHocms, Ckopocms, CKOPBIM.

Iva (e2pey. OL0 - TPSMJIOT; O NPOCMpaHCmse - 4Yepes, 4Ypes; 0 epe-
MEHU - 4Ype3, B IPOJOJIEeHWe, [0 TpOWEecTBhUK; opydue, cpedcmgo — MOC-
PelCTBOM, C TIOMOWBR; NPUYUHO — BCJEJCTBUE, 10 NpUYKMHe, 110). B cJiox-
HHX ¢JioBaxX O3HavaeT IBUXEHAE OT HadaJgs J0 KOHLU& B IPOCTPaHCTBE U BO
BPEMEHHU.

Juarpamma (2ped. OLAYpapuo - oYepTarue, PUCYHOK, Qurypa) -
reoMeTpruyueckoe n3cOpakeHye COOMHOWeHUT MEXRIY Pas3JiuHEMU geauyuUHamu.
CM. Takxe lucmospamma.

"[InanekTuka - ymeHue BUOeTb MHOrorpaH-
HOCTb CMbICMIOB, 3aCTaBNAIOLLEE (epelar1saTh
yepes opHO3HauHoe yrioTpebnerve cnos" (Anex-
canap Kpyrnos).

Juanektnka (Hem. Dialectic - mmanextura < cm. -Hem. Dialectica
goam.  dialectica - MCKYCCTBO pacCykleHust < epeyd. OLOAERTLEN — UC-
KYCCTBO BECTH DA3l0BOp WNU MPEHUE; JMAJEKTHUKA, 0T SL0 - TOCPEenCTBOM
U AE¥w - TOBODPUTH, PACCKA3HBATH, K3Jjaratst) - yueHue o obuux Oemep-
MUHUCTUMECKUX CB8A3AL W CTAHOBJEHEMK, 0 Pa3BUTWK OHTHUS U IO3HAHUA U
OCHOBa&HHHY Ha 5TOM YYeHUM memod TBOPUECKOTO MullierHud. CJOBO "Iua-
JIEKTUKA" BIepBHe ymoTpedun CoxpaT (0x.470-399 no P.X.), 00603HOHUB-
wull. ¥M MCKYCCTBO BECTHU afdexmusHull CIop, JUaJor, HalparRJeHHHA Ha
B3aMMO3aMHTEPECoBaHHOe 00CyRIEeHNe npobuems. C IeJbn JOCTUXEHAS ucmu-
Hbl TIYTEM TIPOTUBOOOPCTBA MHEHWN. B CMHCJEe, OJM3KOM K COBPEMEHHOMY,
NOHAMUE IMAJEKTHKU BIEPBHE YINOTpelbJsaeTcsd ['erejeM, TpaKTOBAaBWNM eé
KaKk YMEHUE OTHCKUBATH NPOTUROIOJOXHOCTH B CaMoii  JIEHACTBUTEJBHOCTH.
"[lpoTUBOpeYUNe ecTb KPUTepu#l KUCTUHE, OTCYTCTBUE IIPOTHUBOpPEYMd €CTh
Kpurepu#n 3absyxieHud" (l'eope Busaszeasm Opudpur I'eseas; 1770-1831).

Ha DpoTaA%enuM IOCJEeNHUX, I0 KpalHel mepe, 26 BEKOB o) JUaJeKk-
TUKONM IOZpa3yMeRasi: Yy4YeHUe 0 BEYHOM CTaHOBJICHUM ¥ W3MEHYMBOCTU OH-
T (lepakaum 3Jgecexkutt; 535-475 1. L0 P.X.);, HCKYCCTBO NOCTUXEHUd
UCmuHs NIyTEM TPOTHUBOOOPCTRA MHEHUU B guaJdiore (Coxkpam; OK.470-399 1o
P.X.}, MeTom paculleHeHus U CBA3HBaHUA TIOHATKHA C LUEJbH [OCTAKEHUS
CBEPXYYBCTBEHHEOHW cywyHocmu Bewel (flaamox, 428 wm 427 10 P.X. - 348
wmm 347 po P.X.); YUYeHUe 0 COBIAASHUU TIPOTUBOIOJIOXKHOCTENW, 0 JHOOM B
JIOOM, O COBOAIEHUU MOKCUMUMG M MUHMMyMa (Huxkoaat, Kysaxcxut (Nico-
laus Krebs C(Cusanus; 1401-1464)), 0 eIUHCTBE NPOTUBOIOJOKHOCTEN
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(Ixopdano BpyHo; 1548 - 17.02.1600); cnocol® pazpyileHud 3abJykIeHnd
YeJIOBEYECKOTO PA3YMC, KOTOPHM CTPEMSACH K ITO3HAHUK UCMUHE, HEMUHYEMO
3alyTHRaeTCd B NpoTUBOpedudaAx (Awmmanyua Kawm;, 1724-1804); BceolOuun
METOJ I[IOCTUMEHHS [POTUBOPEUMA (BHYTPEHHUX UMNY/ALCO8) Pas3BUTUR OH-
TUA, Jyxa ¥ uctopuu (I'.B.¢.lezeasb; 1770-1831); y4eHUEe ¥ METOJ, BHI-
BUI'AEMEE B KQUECMmB8e OCHOBH IIO3HAHUSA JCHCTBUTEJBHOCTU U €8 DPEeBOJIIKU-
OHHOT'O Ipeobpa3oBanus (K. Mapkc; (1818-1883), D. IHZ2ENbC,
(1820-189b), B.Jlenun; (1870-1924)).

['JlapHbie QuJIcCOPCKYE Kameeopul ¥ 3aK0HH JuaieKmuKu: Tepexol Ko-
AUHECMBEHHLIX VBMEHEHUN B KaUeCTBEHHHE, B3auMHOS IPOHUKHOBEHUE Io-
JIIPHHX TIPOTUBOIICJIOXHOCTEN ¥ NpeBpalleEVe WX JIpyr B Apyra, Korja oH#
JOBEIEHH [0 npedead; pal3BUTHE NYTEM IPOTUBOPEUUS WKW OTPULIAHUA OT-
pULaHKA; CchupaJibHasg @opma pa3BuTUdA. "BCE LeACTBUTEJBbHOE COAEDHUT
BHYTpY ¢e0d NpOTYBOIIOJOXHEE ONpellesieHns, U CJIeJOBaTEJbHO [O3HAHUE,
a TOYHee, oNpellesieHUue npedmema B TNOHATUAX 03HAYAET II03HAHUE eI'0 KakK
KOHKPETHOT'0 eJIMHCTBE I[POTUBROIOJNOXHEX olpereneHui" (I'.B.®.I'ezensb;
1770-1831).

[ToHMMaHKEe ¥ YMECTHOE TIpUMEHEeHME JUAaJIeKTHUKKW IIOMOTaeT [0Jb30-
BaTbCA IIOHATUSAMU U CyMOeHUAMU, YUYUTHBATH B3&UMOCBA3bL ABAGHUU, UX
NIPOTUBOPEUYMBOCTE, U3MEHUYAROCTHL, BO3MOXHOCTE TIEpPEXola TNPOTURONOJNOK-
HOCTe# Jpyr B Opyra. "Boolme B NPOTUBOMOJOXHOCTK PAa3JIMYHOE UMEET B
KauyeCTBE MPOTUROCTOLAMErC cebe He TOJIbKO HEKOe KHOe, HO CBOE uHoe"
(I'B.®.I'ezeab; 1770-1831). CM. Tawrxe JIAJEKTHKA, Cocmosms.

"NHIANEKTUKA x. rpey. YMOCJIOBle, JIOTMKA HA Jiesie, Bb IPeH1HU, Hayka
NPaBWJIbHATO Pa3CyRICHiA; M0 3J0ynoTpebleHlb, UCKYyCcTBO yOeluTesbHAro
IIyCTOCJIOBidA, JIOBKAr0 cliopa, CJiOBonpeHid. Jianexmuyeckill, Kb nlajek-
TUKE OTHOcAmi¥ca. Jiaaexmuxb, JOBK1NW, WCKYCHHE CIODHWKB, JOBOAYUKD;

worpa COGMCTH. (...)" (B.H. Joab; 1801-1872) [133].
InaMeTp (< 2ped. OLA-UETPOL - TOMEPEYHUK, IOUaMETp, IUATOHAJb,
ocb. A.ll.Betcmar; p.1834 r. [132]) - OTPE30K NpaAmol AUHUL, COeIUHA-

blledl nBe Kaxue-Jubo MouKU OKDYXHOCTU WJKM COEPH ¥ MPOXOAAuER 4epes
eé yeHmp. JIuaMeTp - napamemp OKPYXHOCTU WJM CQEepH; IWaMeTPOM TakKxe
Ha3HBawT AJWHY 3TOI'0 OTPE3KA.

InaMeTp 3KBUBAJIEHTHHA (< 2ped. OLO-METPOL — IIONEPEUHUK, Jua-
METp, IMarcHalb, ochb. (4.1 Beticmax; p. 1834 r. [132]) u Hem. Agquiva-
lent - 9KBUBANEHT < aAdm. aequus - DPOBHHM, pABHVHHHKA, IJIOCKUK, paB-
HHA + saam. valens - CUJIbHHA, Kpenkuil, NPOYHHH, LOeACTBEHHHHA, OCHOBAa-
TeJbHHR. M. X. Hsopeuxut. [137]) - onpelesolyid IeOMEeTPUUECKUd pasmep
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HEKPYTJIOTO cevyeHust nomoka, d,=4S/1, rze S - naoualds TONEPEYHOI'C Ce-
YeHust rnoToka, II - TOJIHHE [IepuMeTp MOIepeyvyHoro CevyeHud HoToka. Jid
KOJIbIEBOTO ceueHus d,=dy-dgy. CM. Tar#e Paduyc audpasaudeckud.

JunaTaHTHHE XKMAKOCTH (< gam. dilatatio - pacuupenue; dilato -
pacuupsThb, DACUUPATBHCH) ~ HEHbIMOHOBCKUE HUOKOCMU, He UMepuue Ipe-
Jesa TEeKydecTy (HadaNbHOE Hanpsxexue cosusa 6.,=0) U XapaxkTepuayw-
urecd  yrejudeHueM Habawdaemol (sgdexmusHol, AOKOAbHOU) BA3KOCMU C
pocToM cxopocmu Iedopmalivu (puc. -1, puc. -2, puc.H-4).

o, } / o, } g
j

tga = p,

Pt \a.

R B

o EN
¥ ; dy
0 dy/drt 0 (5 (& ([Edy/dr
Puc. J-1. Kpusas TCYCHUS Puc. JI-2. VYmenuuenue HaOMIOAaEMON
JUIATAHTHOH MHUIAKOCTH (addexruBrOR) BSA3KOCTH, Kay
OUNaTaHTHOM IKHAKOCTH c

YBEIMUCHHEM CKOPOCTH Ae(opMalliy,
dy/dt: o Sp e ns

3a8UCUMOCTL HANIPSKEHWSsT CABUI'A 0T CKOPOCTU IefopMmalluyd MMeeT BUJ
CmeneHHol gyHKyuu TpelJokeHHoR B 1926 . B.OcTBaaspoMm (W.O0stwald;
18563-1932) (puc.l-1):

dy "
6= K‘(————] , (JI-10)
at
Tae K - w®oHCcmawma, SgBAdLladcs mepoli KOHCHUCTEHUMM HEeHBOTOHOBCKOHN

KUIOKOCTH, n — KOHCTaAHTa, OIpelleldnmasd MEpy HEHLHTOHOBCKOTO IOBele-
HUS ®UAKOCTHA. N8 IWJATEHTHHX HUIAKOCTEN n>1, T.e. Habawdaemas BA3-
KOCTh BO3pacTaeT C YBeJUYEHUEeM CKOPOCTW CIBUTra (BJf  HbOMOHOBCKUL
¥udkocmed n=1). IlokazaTesb cmeneHu n B OYKBAJBHOM CMECJE CJIOBA
KOHCTAHTON HE SBJSETCH - C H3MEHEHMEeM CKODOCTH Iepopmallum OH MeHs-
eTCH;, JPYTUMKA CJIOBAMY,  3IKCNEPUMEHMAILHO TIOJIVYEHHAH  38BUCHUMOCTDb
6, =7 (dY/dt) B A02APUPMUHECKUL KOODPOUHAMAX CHPAMISETCH HE IOJHOCTHK.
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Tako#t Tun mederus OB BIIepBHe 0OHapykeH 0. PedHoJabiacoM (0. Reynolds;
1842-1912) B cycnensuaxr ¢ OoJibliM coliepkaHueMm meépdol gassl. [loBene-
HYe JUJATAHTHHX H®UAKOCTER 00bACHASTCH TEM, UYTO KOHIUEHTPUPOBAHHHE
CYCIEH3WU B COCMOAHUU TOKOS WUMENT MUHUMAJIGHBN O00bEM IPOCJCEK  MERIY
TBEDABMY HOCMUUCMU Y MUIKOCTYA XBaTaeT TOJIbKO Ha 3all0JHEHUE 3THUX
npocnocek. [lpr HeGoJbloY CKOPOCTY JlefopMalMy ¥UAKOCTH BHIIOJIHAET DOJb
CMa3K¥, YMeHblabWed TpeHWe MexIy 4YacTullaMy, U HAIpAXeHUS HEeBEJUKH.
[ilpy GoJplinX CABUTaX TIOTHAES YIaKOBKa 4YaCTUL HapYMaeTcﬂ, 00BEM TPOC—
JIOBK YBeJVUYMB2eTCs (cucmema pas3lyxaeT), IIPU HOBOW cmpuxkmype XUIKOoC-
TV HEAOCTATOYHO LJS CMa3Ky TPYWMXCA OPYr 0 Jpyra 4acTul, U OeACTBY-
e HaopskeHus 3HAUYUTEeJIbHO BO3pacTanT. TakuM o0pas3oM, TIPUYUHOHA
OHCTPOI'0 HapacTarus Haba0daeMoll BA3KOCTU IHOpPU  YBEJMYEHWH CKOPOCTHU
JedopMalvy  ABJIIETCA TIpoIlecc CTpyKTypooCpasosaHud [57, 108, 161,
163]. [ipUMepoM ZUJIATAHTHON MUJKOCTH §BJAETCA TIIeCOK; XapaKTepHHe
CBOVICTBA MECY3HOT'O T'DYHTE W3BECTHH BOIUTEJAM aBTOMOCUJIEN.

[lp¥BeJIEHHOE BHIlle DPACCY%IEHUE He MOIXOJUT AJA 0O0bACHEHUS MOoBe-
JeHNA KpaxMmaJibHHX KJEeHCTepoB, KOTOPHe He ABJANTCA CYCIeH3uel U He
pacuupsnTCcs INpY CIBUT'E, HO TEM He MEeHee OHY SABJAKTCA JUJaTaHTHHMU
FUIKOCTSMU.

CM. Takke Batccenbepza sfifiexm, Basams, [emepo2ennas cucmema,
Jucnepcuornana cpeda, Lucnepcraa dasa, JducnepcHocms, AUCNEPCHbE cuc-
memet, Koanouduele cucmemel, Pasrosecue mepmolOuHoMmuveckoe, CYCNeHsul,
llogpoGrO cM., Hampumep, [34, 37, 108, 161, 163, 164, 165, 166, 167].

IMHaMuKa (<2peyd. oJuvaulXol - MOTYymM¥E, UMebuui cuny (rno3d.) <
ouVaULl ~ cuJa, CIOCOOHOCTB, MOTYHECTBO < SuvaudtL - MOYb, OHTb B
cocrodaHuu. A. . Betiemar; p.1834 r. [132]) - 1. Paspes MEXOHUKU, HU3Y-
Yool 34KOHOMEPHOCTU IBUKEHUA mes I10J NEeWCTBUEM I[ILUJIOKEHHHX K HUM
Cun. B COCHOBE KJIACCUYECKOW IUHAMUKU JlewaT TpU 30K0HQ HBOTOH& (3aKOH
UHEepUUL, B3aKCH CKOpocmu U3MEHEHMA KOAUMECMSC JIBUKEHUS, 2aK0H paBHO-
nercteust cud.  (Newton Isaac, 1643-1727)), 3a8KOH COXPAHEHHA KOJM-
YecTBa IBUKEHUS U 38KOH BCEMUDHOT'O TArOTeHust HbRTOHA. 2. Tepmus,
O3HaYapuUMi: IBUKEHWE Tesa WM cpedsl C NepemeHHoll CKOPOCTED, CKO-
POCTb U3MEHEHUA BO 8PeMeHU U B NPOCMPAHCMSBE CUJH, NPUJOKEHHON K Te-
Jy WM cucmeme TeJ, nepejiada 3Hepauu UM sewyecmsa ¢ INEepPEeMEHHON CKO-
POCTBE, HECMAUUOHAPHOCME DA3BUTUA Kakoro-Jubo AssieHUs WU npoueccd,
VI3MEHEHYEe COCMOSAHUS KakOoh-Jmb0 CUCTEMH C IEPEeMEHHOM CKOPOCTBL.

Heobxozmumo o6paTUTh BHUMAHUWE Ha TO, UYTO 2pe4. SuVOMLT - cusa,
CrlocofHOCTH, MOTYHMECTBO, 3HAueHWe, B [IPEBHEI'DEUECKOl mamemamuke
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UMeJio Takke 3HauyeHwe: KBalpaT, KBaJpaTHb# xopeHs (A. . Betcmau;
p. 1834 r.) [132). CM. Taxkke Juuamudeckas cucmema, JIuHaMUYecKud npo-
yece, HuuomudHocms, Macca, [lomexyuan, CocmostHue, Cmomuxa, Cmayuo-
HAPHOCMG, CMAUUOHAPHLIL nNpoyecc.

InHampueckass cucrema (<zped. OJuVOULX0T - MOTYWAK, UMEDWHE CHJY
M 6ubTNuo — LeJsice, COCTaBJEHHOE W3 YacTel) - B NEP8OHAHOALHOM 3HA-
YEHUYM MEXQHUYECKAS CUCMeMO C KOHEYHbM YUCAOM Cmenexet Cce80dodu. Eé
cocmosHue OOHYHO XapaKTepuayeTcd pacloJioxeHueM (KoHQUIypauuen) u
CKOPOCMbLI0 U3MEHEHUS IIOCJEeIHUX, 4a 3aKO0H IBUXEHNS YKA3HBAeT, C KaKoi
CKODOCTBI U3MEHHETCH COCTOAHVEe CUCTeMH. B 00Jiee WMDOKOM CMHCJIE mep-
MUK "JuHoMmudeckast cucmema" 03HadaeT TIPOUM3BOJIBHYL $U3LUYECKUYK CUCTEMY
(HampuMep, CUCTEMY AaBTOMATUYECKOTO PETryJUPOBAHUSA WJX 3JEKTDOHHYD,
PAIMOTEXHUYSCKY CACTEMY), OIMCHBASMY®D OUPPepeHuyudAbHbML YDOBHEHUA-
MU W Jale TIpoCTO cucTeMmMy IMdQepeHlMasbHEX YDPaBHEHUNR Ge30mHOCUMenbHO
K €€ mpoMcXomIeHuw. B OoJiee Y3KOM CMHCJE JMHAMUYECKad CUCTEMA - 3TO
COBOKYNHOCMb  B3AUMOIEACTBYOLUX 00BeKMOG, NpPUYEM COCTOSHUE IUHAMU-
YECKOH CHUCTEeMb U3MEHSETCH BO 8pemeHu U/WiM B npocmpaxcmse. Ceolcmsa
BCAKONM [MHAMUYECKOHN CHUCTEMH ONpelledisinTcs e€ napamempomi (maccot,
Koagguyuermom TpeHus, KOosQOUIMEeHTOM yIpYyr'oCTH, NAOMHOCMLH, 8A3-
KOCmbH U Jpyr¥e), KOTOPHE MOTYT OHTE COCPEIOTOYEHHHMU U pacnpede-
AEHHLMU. B TIEPBOM CHYY4E NEepemeHHbie 3aBUCAT TOJBKO OT BPEMEHH, BO
BTOPOM (IO KpalHeWl mepe, HEKOTOpPHE U3 IepeMEHHHX) - W3MEHAKTCA He
TOJIbKO BO BpPEeMeHY, HO 1 B IIPOCTpaHCTBeE.

CM. Takke JuHomuxa, JuHoMmudHocms, JuHamuveckuli npoyecc, lapa-
memp pacnpeleneHusitt,  Ilapamemp cocpedomoHerHsll, Cucmemda, COoCmosHue,
Cmamuxa, CmAUUCHAPHOCMe, CMAUUOHADHBLL npoyecc.

JuHaMHyecKuil npouecc {(<epey. GuvapuiXot - MOTYWMHA, WUMEnLyi Cujy
(no3d.) < Juvauif - cusa, CHIOCOGHOCTb, MOI'YWECTBO < SUVOMUL - MOUb,
OHTb B cocTodaHvM. (4. Betiemax, p.1834 r. [132]) u saam. processus -
IBUkeHVe BIEepEel], TedeHue, X0I columull, MpoHecc) - npouecc, B KOTO-
DOM napamemps, Olpelesidpiie COCMOAHUE CUCMEeMb, U3MEHSANTCH BO 8peme-
HU W/WIM B npocmpaHcmse.

B cnyuyae noJiyderus modeaelt Ccmpyxkmyph NOMOKO08 pPeasbHOT'C annapa-
ma  QUHOMUYHOCMG TIPOLIECCA MO%ET OHTbh OMHOCUMEAbHO. PacXCl HMUIKOCTH
(mapa, 1as3a), nosae CKOpPOCTell B MPOTOYHOM amnapate (B TPyOOMNpoBOJE,
B CKBa®yHe) JOJEHH OHTH IIOCTOSHHH BO BpPEMERM, & KOHIEeHTpalys mpac-
cepa BO BCeX TOYKax amnmnapara (TpyOOompoBOHa, CKBAXWHH) TP KMITYJb-
CHOM BBoJle OYZEeT M3MEeHATHCS BO BPEMEHU [0 TOJHOT'O UCYE3HOBEHUA. B
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caydae CTYIEHUYATOI'0 803MUWeHUd AMHAMUYHOCTE OyaeT HabaonaTbesd Lo
TexX Mop, TICKa KOHUEHTpaluu Tpaccepa Ha BXOJEe U BHXOZE HE CPABHANT-
CA.

CM. Tarxe BosmywyeHuu memod, JuHamuxa, JuHamMudeckos cucmema,
JuHamudHocms, H3omopdusm mamemamuueckutt, Cucmema, CocmostHue, Cmamu-
xa, CmayuoHapHocmb, CMAUUOHAPHBUL npoyecc.

JMHaMUYeCcKOoe HaNpsxeHHWe CIBUT'A - 2UNOMEeMUYECKOe 3HAUYEHKWE HAn-
pamerus cosusd, KOTOpoe HeoOX0ZMMO CO3IaTh B B8A3KONAACUMHOUL HUD-
Kocmu, 4YTOOH eé MOXHO OHJID paccMaTpuBaTh Kak TeJo lIBejpcBa-bBuHrama
(puc.B-2). [JlvHaMuyeCKoe Hallpd¥eHWe CJIBUr'A BHYUCJSKWT METOJOM Hau-
MEHBbIVX KBaJpaTOB, SKCTPAINQMPYA AUHEUHLT YYaCTOK 3KCIEepPUMEHTAJbHO
MONYUYEHHOW  3asucumocmu  6.=r(dY/dt) 0 IepeceyeHus C 0ChbK OpAMHAT.
EQunUuG U3MEDeHUs IVHAMUYECKOTO HANPSKEHMS CHABUIS - NOCKGAb.

CM. Takke buHeamosckue xudxocmu, BA3ATH, 'emepoceHHas cucmemda,
JucnepcucHHad cpeda, JucnepcHas dasa, JucnepcrHocms, JUCNepCHHE Cuc-—
memsl, Hewbwomoroscxue wudxocmu, IACTHKA, IllaacmudHocme HUOKOCTU.

JHUHAMUYHOCTE (PpaHy. dynamikos - IuHaMWYHBM, HeMm. dynamisch -
mi. [148] < eped. JuvaptXoT - MOryuwi, uMenum#l cury (nozd.) < duva=
ULy - cujia, CrHocobHOCTE, MOTYHECTBO < duvduoi - Moub, OHTb B COCTO-
guuu. A.Jl. Beucmax, p.1834 1. [132]) - GorarcTBC IBUKEHUEM, HEHCTBU-
eM, BHYTpEeHHeN cuaol; CHoCOOHOCTBH K pPa3BUTHL, BUIOU3MeHeHMn [148].

CM. Takxe JuHamuxa, JuHamuyeckasa cucmema,  HuHaMuveckul npo-
yecc, HMmnyasc, HHepuus, Macca, Cocmosxue, Cmomuxa, CMOYUOHAPHOCMS,
CMmayuUoHapHLL npoyecc.

Juc. .. (< aagm.  dis) - MnpucTaBka, oO3Haydawplasd pasgeseHue, pasdb-
ellMHeHUe, pacdyieHeHue. He uaMeHdercd nepel ¢, p, t, J, Tepen s ¢
nocJenyoue raacHoi. WaMmeHsdeTcd: S MexIy ABYMA TJIACHHMUA NEPEeXOIuT B
r, nepel f accummampyeTcd, nepen d, g, 1, m, n, r, v, S ¢ HOCJenyo-
e corJacHom dis- TepexoJuT B di-. |

JuckpeTHocTh (< sam. discretus - pasienéHHu#, IpephHBUCTHE,
discerno - OTZeNATH, pas3leifTb) — [IPEepHBUCTOCTH; MNPOTUBOIIOCTABJAST-
CA HenpepusHocmu. HanpuMmep, IUCKPETHOE U3MEHEHUE KaKov-Jsub0o seaudu-
Hb BO BPEMEHU — 3TO W3MEHeHWe, MPOUCXOLdAllee 4Yepesd OlpeleseHHHE Ipo-
MEXYTKM BpeMeHM (CKayvyKaMy), cucmema yeasx 4ducea (B HIPOTUBOIOJIOK-
HOCTb CHCTeMe OelCm8UMEAbHHL YUCe ) SABJACTCH IUCKPETHOMH.

Jucnepcuu cM. JIUCNEPCHLIC CUCMEMSL.

IucnepcuoHHass cpepa (< saam. disperse - paccedHHo, pa3bpoCaHHO,
Tam 1 caM; dispersio - paccesHue, paszOPOCAHHOCTB) ~ CnVoWHAA $a3a
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oucnepcHotl cucmemsl, B KOTOpO# OoJiee WM MeHee paBHOMEPHO pacnpede-
AeHO  OoJiHa Wi OoJiee (a3 B BuIe MEJIKUX 4YACMUY — KPUCTAJIJIMKOB, Ka-
ek, NY3HPbKOB.

CMm. Tarxe l'eau, ['emepoceHHas cucmema, JucnepcHas gasa, Juc-—
NepcHocms, 304U, Koanoudras xumus, Koasnoulduele pacmsops, KoaaoudHbe
cucmemst, Kpumudeckoe cocmosiHue, Hewswomonosckue xudxocmu, Ilosepx-
HOCMHbe ssaeHus, Tuxkcomponusi, [lozpoOHO cM., Hanpumep, [20, 34, 37,
163, 164, 165, 166, 167].

Iucnepcua (< saom.  disperse - paccedgHHo, pal30pocaHHO, Tam U
caM; dispersio - paccesnue, DPa30pOCAHHOCTB) B MAMEMAMUYECKOU Cma-—
mucmuxe ¥ meopulu BepoOsiTHOCTEXW - LUEHTpaJIbHHA MOMEHT BTOPOI'0 nopadxa,
OZHa W3 XapaKTepUcTUK pacnpedeneHud BEPOATHOCTEHN CAUYYAUHOU BeAuMU~
Hel, HauboJjee yrnorpebuTesibHA Mepa PaCCedHUs €8 3HaUYEeHUN omHocumenb—
HO LeHTpa, T.e. OTKJIOHEHUS e& QT cpedHeso 3HaueHus. Ihd clyvyarHod
BeJIMUMHE X C HENPEepusHbM paclipelieNleHueM, ¥UMEenIUM MJIOTHOCTh BEpoAT-
HOCTH D(x), IUCHepcuss OonpeleseTrcd GopMyaoL:

[oe]
DX = ofo(m~MX)2p(m)dac, (I-11)
€CJM STOT UMMe2paL CXOIMTCS. [MCTepcyus MMeeT BaxHoe 3HAYEHUE B Xa-
PaKTEepUCTHKE KQUeCcmsa CMamucCmu4eckol OUeHKU CJYyYaVHCOW BEJWYMHE. Ha-
pany C JWCIepcrell B Ka4YecTBe Meph pacCedHus (To¥ ¥e Pa3MepHOCTH,
YTO ¥ cama cJydayHasi BeJuurHa) UCHOJb3YeTCd KeadpamHell KOPEeHb U3
mvcrnepcuu: 6=//DX, Ha3WBaeMbl KBazpaTUYHBM OTKJCHeHMeM X. Ecym DX=0,
TO CayyaiiHas BeJuyduHa X NpUHUMAET ¢ BEPOATHOCTHH 1 €JMHCTBEHHOE
3HayeHue M,. I[IOCKOJBKY B DeaJbHOW ®U3HU mamemamuveckoe oxudanue -
BeJMUNEA HEW3BRCTHAS, Ha NPaKTHKE ONIpPeleliglT CpeiHee 3HAUEHWE BH-
OOpKM ¥ BHOOPOURYDL mucrepcuio. C TOYKK 3DEHUS LUEHHOCTH UHPOPMAUUL O
TIOBEJIEHUY CJyYalHO¥ BeJIMYUHHE TO, 4eM foJsblie guciepcus (T.e. Conblie
pa3lpoC 3HAYCHUN CNYYaVHON BeJIMUMHH OTHOCUTEJBHO LEHTpa pachpelene-
HUd), TeMm OUeHka M, Xyxe, uHQOpMaLUs O CYUWHOCTU SIBJEHUHA, Hpoliecca
pasHeceHa Ha OoJiblieM WHTepBaJe. [py COJUKEHMH 3HAYEHWH CTaHIAPTHOI'O
OTKJIOHEHUS W CDPEeIHETO 3HAYEHUSA MHQOPMATUBHOCTH YMEeHbllaeTcsd, a ecJu
B DE3YNbTATE 00pa6OMKU OGHHAY TOJNYYEHO X,,<{Sy, TO JUOO OUMOKA K3ME-
peHuit BeJiky, Jmb0 B ABJIEHMM, [IPOLECCEe OTCYTCTBYET (UaUUecKass Cyl-
HOoCTh. [lozpoGHO oM., Hampumep, [3, 10, 11, 21, 40, 47, 59, 65, 75,
781. CM. Takme BOCIPOM3BOIWTH, Jucnepcusi s80CNpou3soduMocmu, IMnupu-
HecKoe pacnpedeneHue.
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Jucnepcus ajgekBaTHOCTH (< sam. disperse - paccesdHHo, pasdpo-
CaHHO, TaMm U caM; dispersio - paccesiHue, pas30pocanHOCTb ¥ adaequo -
CpaBHMBATL, YpaBHUBATHL, adaequatus - TpUpaBHEHHHHW, pPaBHHA) - KOJW-
YeCTBEHHAS XapaKTepuCTUKa DPaCXOXKIeHUS SKCHEepUMEHTAJbHHX 3HAUYEHUN
OYHKUIMM OTKJMKA ¥ 3HEUEHUM QYHKUNUM OTKJMKA, DACCUMTAHHHX II0 ypapBHE-
HUK, [apaMeTps KOTOpOI0 orpeleJdieHH M0 subopxke. CM. Takke Adexsam-
HOCMb, IMnupu4eckoe pacnpedenenue.

Jlucnepcuss BOCNPOU3BOAUMOCTH - KOJAUUECMBEHHAA XaPAKTEPUCTHKA
TOYHOCTY  SKCNEPUMEHMA WKL 80CNPOU3BOOUMOCTIU DPe3ysabmamos HGOM0eHUl
B npupode, TeXHUKE U METHOAO2UU; BHUUCIALTCS MO Jopmyne:

1 Non
SR = e — T (2T R (1-12)
on Neg-1 1=1

rie T - CpefHee 3HOQUEHUE
1

0

1

T = Ty, (1-13)

iMmM3

Non 1

TJe Ngg — HUCAC OIHTOB Ha BOCHPOM3BOAUMOCTE;, Von=Nyg—1 — 4“uUCA0 Ccme-
nexell ¢e80000b IUCTIEPCUM BOCHIPOU3BOIUMOCTH.

AN OpakTUYeCcKOT'0 pacyéTa JUCIEepCHH BOCHPOM3BOIUMOCTH  HoJee
yaobHa ¥ TouHa QopMyJaa:

1 n n
5% = {noﬁiz°“x12 - (.z°“xi}2}. (I-14)
°on L, (Ny—1) 1=1 - i=1

C TOURY 3peHUus memodd MOMEHTOB IWCTIEPCHA BOCIPOU3BOIUMOCTU HAB-
JIFeTCs [IeHTPaNbHEM MOMEHTOM BTODROTO NOPAOKQ WU LN HenpepusHol Ccay-
YOUHOU SeaudURsl MOXET OHTH BHUUCIHIEHS M0 QopMyJie.

+00 2 o
po= Sl = M) pxyde = s . (0-15)

g oueHxu JocmosepHocmu pel3ysbTATOB HAOJMIEHUN ONHOW  OuCIep-
CHU BOCHIPOM3BOAUMOCTH HELOCTATOYHO. KOpPEeHb K8adpamHbil W3 IUCHEPCHH
BOCIIPOM3BOJUMOCTY HA3HBAETCS KBAIPATHYHHM OTKJOHEHUEM,  CMAHOGDMHLM
OMKJAOHEHUEeM WX cmardapmoMm. HauwHapllie uccJienoBaTesy 00HYHO C TPY-
JIOM Da3BUBaWT MHTYWTUBHOE BOCHPUSTHE UYWCJISHHOT'O 3HAUYEHUS JUCIEpPCUA
WM CTAHZAPTHOTO OTKJOHEeHUdA. HABJAASTCS JU IUCIEpCUsa BOCIPOU3BOLAMOC-
TH, paBHad, Hanpumep, 77, OOJBUON MAM MaJIoR? UYTo 3HAQUUT CTAHAAPTHOE
OTKJIOHeHUue 0,51-107%? OKA3HBAETCA, IJIS UHMEPNPEMAUUL KaK IUCIepCcuu
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BOCIIPOU3BOZMMOCTY, TaK ¥ CTAHIAPTHOI'O OTKJIOHEHWS IJiaBHOe He II0Jay-
YAThb UMCJIeHHHE 3HAYEHUd IOCHEJHUX, & NPASUIbHO CPaBHUTL IUCIIEPCHUI
BOCIPOU3BOIVMOCTY C Kako¥-Jsu00 Jpyro¥ LUCIepcuer, Hanpumep, JIUCIED-
cuent  adexsamHocmu WJM CTAHNAPTHOE OTKJOHEHWE C COOTBETCTBYNRIMM Nna-
pamempoM,  YTOOH HPOBEPUTH HYAEBUIW 2unomesy (Trurnoredy 00 OTCYTCTBUKU
pas3muud). Ha HOYOAbHBYL 3Talax KCCJeZOBaHWA CTAHIADPTHOE OTKJOHEHHEe
Sy CPaBHUBANT CO CpPeIHUM 3HaUYeHUeM 8ulbopKu, mcg. ECIM |Sy |€Xep, TO
[OBOPAT O 3HAYUMOM OTJIMYMK DE3YJNbTATOB HaOJIEHUA 0T HyJd U fpeABa-
PHTEJIbHY® OUEHKY TOYHOCTYA DKCIEPUMEHTS OCYIECTBJIANT [0 OMHOWEHUK
Sx/%ep. ECAM 3TO OTHOMNEHWE JERMT B npedenar 3+4%, TO B IIEPBOM Npu-
CaukeHul pesyJsibTaTi HaOMOIeHU! CUUTalnT BOCHDPOU3BOIUMEMHA; B IIPOTHUB-
HOM cJyvae HeoOXOIuMH IOIOJHUTEJbHHE W3HCKaHVS.

CMm. Takwe BOCHPOU3BOANUTE, Smnupudeckoe pacnpedeaeHue, lym,
WyMb. TlompobHe cM., Hampumep, [3, 10, 11, 21, 40, 47, 59, 65, 75,
78] . ‘ |
ImcnepcHas §asa (< agm. disperse - paccesaHHo, pas3fpocaHHO, TaM
n caM; dispersio - pacceanue, pasObpOCaHHOCTB) - das3a, OGoJee UM Me-
Hee DABHOMEPHO pacnpedenHHas B BUIE MeJKUX Yacmuy (KPUCTAJIIMKOB,
KaneJb, NY3HPbKOB) B CNAOWHOU (ale (JucnepcuoxHot cpede).

CMm. Takxe leau, I'emepoceHHaA cucmema, Jucnepcrocms, JucnepcHse
cucmemsl, 3oau, KosanoudHue pacmgops, KoanoudHsie cucmems, KOHCUCMEeH-
yust,  Kpumudeckoe COCMosHUEe, HeHbOMOHOBCKUE KUOKocmu, [I08EpILHOCMHbLE
AsaeHuA, PasHosecue mepmoduHamuveckoe,  CYCnexsuu, Tuxcomponus,
Imyascul. Tlompo®HO CM., Hampmmep, [20, 34, 37, 108, 161, 163, 164,
165, 166, 167].

IucnepcHocTy (< saam.  dispersus - paccedHue, pas3fbpCCaHHOCTD;
dispergo - paccHlnaTrb, pacCerwBaTh, pas3lbpacHBaThE) - XapPaKTEPUCTUKAS.
Pa3MepOB meepoLir Hacmuy U KalleJb xudxkocmu B cucmeme. ECJAX  pasMmep
JaCTUL COOTBETCTBYET uHmepsdaay 1 HM-10 MKM, TO OHU Hal3HBawTcd ouc-
NEePCHbMLL YaCTULaMUA, & CUCTEMH HA3BHBaLTCHA OUCNEPCHBML  CUCMEMOMU.
Knaccufukayuss IOMCIIEPCHHX YaCTULl 110 pasMepaM OCYWEeCTBJSETCH QHAA0-
2UYHO KJacCUUKalUMKU JUCIIEPCHHX CUCTeM (cM.). Hiaccuguranua rno @opme
OCHOBaHa Ha COOTHOWEHUY MJMHH (1), WXPYEH (h) W TOJMUMEH (§) YacTull.
Ecim Bce Tpu pasMepa Npubau3uTesbHO OIVHAKOBHE U HAXOOATCA B UHTED~
Bajie 1 HM~10 MKM, TO YaCTULB Ha3BBAKWTCA TPEXMEDPHEMU UM OOHEMHEMU
(TBEpAHE YACTULH, KalJd, INY3HPbKY; HarpuMmep, T10oYBa, a3p030JbHHE
YacTUlle, MyKa, [EeMeHT, MOJIOKO, MalfioHe3, pacTBOpUMBN Koge). IBYXMep-
HHE 4YacTULR (HUTK, BOJOKHA, KAIWJJISDH) XapakTepuaynT IBYMA DasMepa-
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MM CEUYEHUs], KOTOpHE ONpelessainT B IBYX B3aUMHC IMEpPIeHIUKYAAPHHX Hall~
paBJieHuAaxX (hx§), TpeTu#t pasMmep - JMHA | - He dBJiieTcd onpedeasn-
wum.  OIHOMEpPHBHE YacTUH (MeMOpaHH, [JIEHKM) XapakTepusynT TOJIMUHON
0, IBa Ipyrux Ixh XapakTepul3ylT pasMepH TeJa.

CM. Taxkxe [leau, [I'emepoceHHds cucmema, I'emepodo3Hus Ccucmemd,
JucnepcuorHad cpeda, JlucnepcHast @gasa, 3oau, KoaaoudHad xumusa, Koa-
A0UOHBE  pacmeopsl,  KoanoulOusie cucmems, KoHCUCmeHuus, Kpumudeckoe
cocmosrue, Heunbiomonosckue xudxocmu, IOBEDPIHOCMHLE AGALHUA, PasHos8e-
cue mepmoduHamudeckoe, Pacmsops, Cycnensuu, amyasscuu. [ogpolHO CM.,
Hampumep, [20, 34, 37, 108, 161, 163, 164, 165, 166, 1671.

IucnepcHole cucteMb (< aam. disperse - paccesiHHo, pas30poCaHHo,
TaM U cAM; dispersio - paccesdgnHue, pas3fpocaHHOCTL. - H.X. Jeopeuxul
(137]1) - cemepozeHHbie cucmems U3 IBYX wiu Gojee a3 ¢ Pas3BUTOR  no-
BEPIHOCMbI pa3liesia MeRLy HuMu. Cnaowxad fasa HA3HBAETCHA OUCNEPCUOH-
HOU cpedoll. B o0béMe JUCIIEPCUOHHON Cpelb pPaBHOMEPHO pacnpedeneHa,
gucnepcrast  gasa - mgepdue vacmuyst (T), Karmm apyro# xudxkocemu (X)
WM 1Iy3bpbKM eas3a (I') ¢ pasMmepamu oT 1 HM A0 100 MKM. BO3MOXHH CO-
yeTanus, HampuMmep I'+H. [Io pasmepy 4YacTull JVCIIEPCHOX Qa3k IUCIepCHHE
CUCTEME TOJPa3lednTCa Ha YibmpaducnepcHsie ¢ pasMepaMy yacTdl 1+10
HM (COBpPEMEHHHEe Has3BaHUA - HAaHOCUCTEME M HAHOYACTUIUE), BEICOKOJUC-
nepcHue  (paamep dactul 10 HM - 0,1 MKM), CpPeIHeIWCTIEPCHHE (pa3sMep
qacTuil 0,1 MEM — 10 MEM), TpyboluclepcHHe (pasmep dvacTul 10+100
MKM). [ECTecTBeHHO, KAdCCUPUKAUUA IUCIEPCHHX CHUCTEM II0 pasMepy yac-
TULl JUCHEepCHON dass JOCTATOYHC ycJjoBHad. [0 (QpakKiUoHHOMY COCTaBY
oapas3fieiiuTcd Ha MOHOAUCHEPCHHE ¥ TOJUAUCTIERCHEE, B IIOCJEIHEM CJy-
yae cJelyeT TOBOPUTE 0 pacnpedengHull, YacTWl 1O pajuycy.

CUcTeMH ¢ 2030800 IUCIEPCHOHHOV CpElOo TOoApa3lesidnTcs Ha aspo-
30J - TymMaHw (K/I', - IDUCHEpPrupOBaHHOE TOIIMBC B JBAUT'ATeJe BHYTDPEH-
HEr'0 CropaHust, OHTOBHE U KOCMETUYECKHUE CPEJICTBA B IUCIEPIUpPOBAHHOM
COCTOSHMM, TyMaHH B Ipupoje), IeMb (T/T", paszmep 4acTull 0, 1-5 MKM),
e (T/I0, pasmep vacTul 1-10 MKM) ¥ a3poreJiu.

CHCTEMH C XuOKOU IOUCIEPCHOHHOW cpelioRn - 3oau (T/K, axkBaTopuu
3EMJI, KOALOUOHBE pacmsops, B T.4Y. OYypOBHE PACTBOPH); CYCner3ut, (B
T.4. TaK Ha3bBaeMHe "LieMeHTHHE pacTBoOpH"), eceau (T/H, - Kpacku,
nacTH, CTYZAHHU, COYCH, XeJe, 30JU MeTasuioB); smyascuu (K/E, - MoJjo-
KO, MalioHe3, CMeTaHa, COYCH, Jaku, JaTeKcH),; neHs (I'/K, - mneHd [IAB,
DACTBOPH JIETYYUX BEleCTB B CTAIUU Jlerasaliu) .
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CUCTEMH ¢ meepdoll NUCTEPCUOHHOW cpenod - TBEpabe 3omu (T/T, -
pyOWHOBHE CTEKJA, Ofad), a Takke CIJAaBH MeTaJsljloB, JparolleHHHe KaM-
HU, MUHEpaJs, C ¥UAKOA IucnepcHon ¢azon (K/T, - paCTUTEJIbHHA ¥ ®Ud-
BOTHHIA MUp, TBEDIHE 3MYJbLCHU, TODPUCTHE TeJa); C I'a30BOW IUCIIEPCHOA
pazonn (I'/T, - HpeBecuHa, TBEpHHE IeHH, I[IEHOMaTEepPUaJIH).

JvcrnepcHHe CUCTEMH WCKJWYUTEJBHO Ba¥HH W pasHoobpasHH; 10 Ccy-
ECTBY B38UMOJEWCTBUSA CTPYKTYPHHX 3AEMEHMOS8 NWCTIEPCHHE CUCTEMH I10J-
DA3IENANTC Ha JMOQUIbHHE U JH0(oGHHE.

JnoQubHEE IMCIIEPCHEE CUCTeMH 00pa3ynTcsa BOJU3U KPUMUYECKo20
cocmosaHuA. HEPUTHYECKOE COCTOAHUE ABJAECTCH npedeasHulit I IBRYXPasHOH
CHCTEeMsl, TIpU Tlepexolle Yepe3 Her'o Mex(a30Boe IIOBEPXHOCTHOE HATAREHHUE
CTBHOBUTCS PABHEM HYJK ¥ CUCTEMA IIpeBpaliaeTcs B onHo(asHyw. B omu-
CHIBAEMOM KOHTEKCTE NpelCTaBJANT UHTEPEC 2EMEPO2EHHLE Ccucmems BOIM3N
KPUTUYECKOI'0 COCTOSIHM#A, KOTI'Za MexdasoBoe IIOBEPXHOCTHOE HaTAKEHUe
IOCTATOUHO MaJio, 2emepofu3Hocms COXpaHdeTcda U sHepaud [ufbca oTpu-
naTejibHa, T.e. AGKO:

AG=AH-TAS - AH<TAS.

B Takux cJay4dagx AucnepcHas CUCTeMa MOXeT NpruobpeTaThb JUOQU/b-
HHE (TUApOQUJIBHEE) CBOWUCTEBA ¥ BO3HUKAET BO3MOKHOCTBH CAMOMNPOU3BOJB-
HOTO (UM BHHY®JEHHOT'O, KaK HalpuMep, B MUKCepe) IUCTEeprypoBaHud.
Jpyrumu cjoBamy, K JUOQUIBHHEM CUCTEMaM OTHOCATCA MepMOOUHOMUHECKU
YCTOWUUBHE IUCTIEDCHEE CHUCTEMH, CIoCOCHEE 00pa30BHBATHCHA CAMOIPOM3-
BOJBHO IIYTEM IUCIepralvy MOHOJUTHHX Tej. TepMoAuHamu4yecKasd yCTOWduM-
BOCTb 03HAUAET OUHOMUYECKOE DPaBHOBECHUE NPOUECCOo8 arperaTUPOBaHKA U
JUCTIEPTUPOBAHUA IUCHEPCHEX YacTul [163].

B modobubxX (Iruapo®obHuX) IWCIEPCHHX CUCTeMax HadJnlaeTcd U3-
OHTOK T[OBEPXHOCTHOM 9SHepruM, oHeprus [ub66ca MONO¥UTeNbHa, T.e.
AG>0, yCJOBME TEPMOIVHAMUYECKOHW YCTOMUYMBOCTM AH<KTAS He BHIIOJHSETCS.
B Tarkux cucTeMax HaOJOIanTCH 3HAYUTEJbHHE MEAMOJIEKYJIAPHHE B3aKMO-
Je/ACTBUS MexIy HUCIEPCHOHHOW Cpenod U JAUCTIepCHOM (azoil. TepMoauHa-
MAYecKass HEeYCTOWUUBOCTH 03HAYAeT OTCYTCTBUE IUHAMUYECKOT'O DPaBHOBE-
CUfA TIPOLECCOB arperaTUpOoBaHUs U JUCIIEPTUPOBAHUS AWCIIEPCHHX YacTHull,
130HTOX [IOBEDPXHOCTHOW JHEPTMM IPUBOIUT CHUCTEMY B HoJiee BHIOLHOE
JHEPreTUUYeCKOe COCMOsSHUE, IIPOMCXOJUT YacTUYHAA WM IOJIHAH KoaryJss-
i [163]. '

OueBWJHO, YTC JUCIEPCHHE CUCTEMH PACTPOCTPAHEHH UCKJINUATEJBHO
mypoxo. IIoYBEHHHI CJIOW, TOpHHE TOpOAH, Henpa, aTtmocdepa, Tuipoche-
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pa, TKAaH{ pacTeHu#l, OpTaHU3MOB HACEKOMHX, NOTHULU, DHO, MIEKONUTAWIMX
U IPYIUX ¥MBHX CYWECTB (IIpakKTUYeCKy BCA npupoda) ABJANTCA  CJOXHHM
COBMEUEHNEM pPa3HO00pa3HEX IUCHEPCHHX cucTeM. K IWCIIEpPCHHM CUCTEMAaM
OTHOCATCS Tak¥e CTPOUTEJbHHE MaTepuaJr, KpacKu, IMUHlEeBHE TPOAYKTH 1
T. 1.

CM. Takke I'emepodasHas cucmema, [OMO2eHHass cucmema, [omoPasHas
cucmema, JucnepcHocms, Koanouowaa xumusi, Koanoudwwee cucmems, KO-
cUCMeHUUSA, HeHbIMOHOBCKUE KulKocmu, [I08eDpTHOCMHLE AsAeHUs, PasHose-
cue mepmoduramuueckoe, Pacmsope, [loapoGHO cM., HampuMep, (20, 34,
37, 63, 79, 108, 161, 163, 164, 165, 166, 167].

IMccunmauusa (saam. dissipatio - paccesHue, paspymenue, pacuan) -
ABAGHUE TIEpEeX0olia 3Hepeul YIOpALOYeHHOT'o IBMKEHUS B JHEPTHD Heynops-
NOYEHHOI'0 JBWESHUA MOJIEKYJ, B KOHEYHOM UTOI'e - B MENA0BYN 3JHEPIub.
g HecwUMaeMOol #uoxocmu nomox IUCCUNIMPYEMOW SHEpPTHM, OTHECEHHHH K
eOuHUYE 00bEMO BUJIKOCTH B 1 C, OlpejleideTcd BHPaKEHUEM:

- 6 I (J1-16)

SHaK MuHyc oO0YCJIOBJEH OTpULIATEJNIbHEM 3HaueHueM 2cpalueHma CKo-

pocmi. {CKOPOCTh ¥MIAKOCTU - yOuBawouas QyHKIUA, T.K. KOJUYECTBO IBU-

KeHNA (uMnyaeC) TIEpelaBTcsd OT CJIOEB MUIKOCTU IBURYIMXCA ¢ 6oJblel

CKOPOCTBI K CJOAM HUJKOCTU IBUXYIMMCA C MEHBbUEH CKOPOCTh). C yué-
TOM BA3K020 MPEHUA 30KOHA HeHOMOHA:

aw 2
) . (Ji-17)

Fao= K ( dt

Koaudecmso IUCCUTIMPYEMON SHEPIMM B 3HAUYUTEJILHOW CmEnexlu 3asu-
CUT 0T PERUMA MEYEHUS KUIKOCTHU. [IpU ACGMUHAPHOM MEYeHUL JeilCTBYeT
MEXCHUZM MOJEKYNAPHON 8A3K0CMLU, W NEPEeHOC KOJMUYeCcTBa IBUNEHUA OCY-
LECTRAAETCSA 34 CYET JIBUKESHUST MOJSKYN. [P MUpOYAEHIMHOM MEueHuu me-
DEHOC KoJAuHecmsa J8UKEHUS OCYWECTBJAETCH HE OTHEJIBHEMU MOJEKYJaMy,
a HacmuuaMmu, KOMKAMU XUIKOCTU, YYACTBYOUMMUA B TYpROYJNEHTHHX nyabca-
yusix. MOJeKyJIH NEPEHOCAT KOJMUYECTBO IBMEEHUA CO CKODPOCTAMU IepeMe-
[eHust MOJICKYJ W Ha paccTodHud cBobojHoro mpobera. YacTulle KULKOCTH
epeHOCAT KOJUYECTBO [BUKEHUA CO CKOPOCTB TYPOYJIEHTHHX MyJbCalui
Ha DacCTOAHUE 3HAUUTEJbHO OOJbliee, COUSMEpUMOE ¢ DA3MEePOM KaHaJga,
Ha OAuUHY nymu cmewerust. [0 5TOW NpuYUHe IUCCUTMSLUA SHEPTHUHA B MEAKO-
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macumabHer TYPOYJNEHTHHX MYJbCalUaX 3HAYATEJbHC MNMPEBHMAST AUCCUIIALUD
SHepTruy, O0O0YCJIOBJEHHYN MOJIEKYJAPHON BA3KOCTHD.

B pesysemome IUCCUIIBLUK HEPTUW IBUXYUAACA ¥UIKOCTb Hazpesaem-
cs. OOHYHO 3TOT HAT'PEB HEBRJUK (0T HECKOJIBKMX THCAYHBX JI0 COTHX ZI0-
Jen epadyca), HO Tpu OOJBUMX 3HAUEHUAX I'DAIWEHTa CKOPOCTH HarpeB
KUAKOCTA MoxeT OHTH BECbMA 3HAUYMTEJIbHBM. IUCCUMBLUS SHEPIUM B IBYK-
GasHBX MOTOKAX MPEeBHUAeT IUCCUMNALMK 3HEPrMyd B OIOHOPOIHOW XWAKOCTH,
o0pasywolel cnaouHyw @a3y, BCAEACTBUE TOr'0, YTO CKOPOCTb JeQopMalluu
CTLNOWHOK (a3b BOJMM3U 4YacTull oucnepcHol (Pa3bl OKasHBasTcd 0oJibile, 4eM
Broaau oT Heé. [logpoOHO oM., Hampumep, [5, 7, 57]. CM. Takse Juc-
NEPCHHE CUCMEMEL, BA3KOCMb MOALKYAADHOA, BA3KOCMbL mypoyaeHmHos, Han-
paxeHue, TYpOUNEHMHOE MEYUEHUE.

Tmctminsauua (< aam. destiilatlio - xanmasve, ucTedyeHue) - pasje-
JIeHUE HUOKUX CMecCell, OCHOBAHHOe Ha OTJUYMK COCTaBa kudxocmu OT COC-
TaBa obpasywplierocs napd. OCYUWECTBAAETCS MIYTEM YACTUYHOI'O UCNAPEHUS
KALKOCTA W xoxOeHcayuu obpasypuerocd napa. B pesyasmame IUCTUIAT
cforallH omHocumeasHo 00Jee JeTY4YuMd (HUIKOKUNAUWKEMY) KOMNOHEHMaMU,
a KyOOBHW OCTATCK ~ OTHOCUTENBHC MeHee JeTYUUMKU (BHCOKOKUTIAWUMY)
komrioHeHTamu. [lonpobHO cM., Haupumep, [7, 57].

JucTpubyTBHOCTL (< saom. distributio - pas3lefieHue, pachpejefe-
Hue, pacujedenue. J.X. Jsopeuxut. [137]), pacnpedeaumensHuill 30KOH -
CeOUCMBO, CBA3bBaNWee CACKEHUE W UYMHOKREHUE YUCEN ¥ BHpaxawleecd

TOXISCTBAMU:
a- (b+c)=q b+a-c,

(b+c) -a=b-a+c-q.

Tepmur "JucTpuOyTUBHOCTR" B 1815 1. BBER &.CepBya (Servois
Francois Joseph; 1767-1847).

Tuppepenudan (< saam. differentia - pasHulla, pasauyue) - IJaB-
Hasg AUHEUHOA uwacmes TpupalleHus gurxuuu Ay=y’ -Ax+e-Ax, TJe Yy’ -Ar dB-
JAeTcd TJIaBHOW 4acTbl OECKOHEYHO MaJoro IpupaueHus Ay, a €-Ar ecTb
OecKoHEYHO MaJiasd BesuuuHa 00Jiee BHCOKOI'O TOPSAJLKA 110 OTHOWEHWD K AX.
[JlaBHas 4acTb HasuBaeTcd IuddeperuyanoM QyHKIMNM ¥ 0003HAYaeTCA CUM-
BOJIOM dy=y’ -Ax. JuddepeHuyan - OIHO U3 BAXHERUMX NOHAMUL mamemamil-
Yeckoz0 axaausa.  JufdeperuuansHoe HCYUCIIeHUEe O0CHOBBHO Ha memode
OECKOHEUHO MaJHX 8eauYUH WM MeToZe npedenos [139, 140]. CM. Takke
FE3KOHEYHHJ, BeckoHewHocms, Humespasa, Kpusad, IlepemenHas, 00bEM,
[Haowads, Paboma, Ilpous3sodHasi, QPUHKUUA, YdCmHas npoussoiHad.

JnpOy3uoHHAs MOJENb CTPYKTYPH TMOTOKOB - MAMEMOMUYECKOsT MO0edb
meyerusd xudxocmu, OCJIORHEHHAA OOpATHHMU NOMOKAQMU W [TOTOKaMu B padu-

(1-18)
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GAbHOM HamnpaBJieHuy. OJHoNapaMeTpuyeckas OuPdysuoHHas MOIetb Tpenno-
JaraeT HaJyvie B INOTOKe MUAKOCTHU 4HACMUY, 8EeKmMOp CKOPOCMU KOTODHX B
OTIeJIbHEE IPOMERYTKU 8PemMeHu HalpaByieH B CTOPOHY, HPOTUBOIOJOKHYI
HallpaBJICHVI0 JBMXEHUST OCHOBHOUW MacCH TOTOKA. JPUSHEHUE MOJSNu:

oc ac 92 ¢
—_—= - + Dy , (I-19)
o1 01 017

rae dc/0t - CKOpOCMb M3MEHEHUS KOHUSHMpauuUU eewecmsa (mpaccepa) Ha
BHXOZE M3 NPOTOYHOT'O annapama, 0c/0l - epadueHm KOHIUEHTpaluu Be-
WecTBa BIOJbL OCU, 1 - KOOpZMHATa OAUHb, W - CPEOHSIsT CKOPOCTh TMOTO-
ka, D, - xoadduyuexrm INpoLoJbHON Ougdysul, YUMTHBaUME B obueMm chay-
yae MOJIeKyJidpHyl zuddysun, myplyseHmryn Ou@@dysun ¥ HepaBHOMEDPHOCTH
npoduiss cropoCTed (Tak HasbBaeMyl medsoposckyn dugfdysun). OCHOBHOM
napamemp 3TOW MOJeJW - KOIPPuUYUEeHm TpONoJbHON 1uddy3uu (Aaud Koaddu-
IVeHT NPOJLOJILHOIO IlepeMelnBanus) Dy, KOTOPHHA 00HYHO pACCYUTHBAKT U3
0e3pasMeproz20 Komniexca — xpumepus Ilekne, Pe:
Pe=w1/D,, (I-20)
rae 1 - onpedeasiouyul pA3Mer CedeHud ToToka (KaHaja).
TOYHEE COOMHOWEHUA Me®ny KpuTepueM Pe U momeHmamu pacnpedene-
HUs YacTull IOTOKa IO BpeMeHW MpelhBaHWA B IPOTOYHOM alllapaTe 3aBu-
CAT OT YCJIOBUM Ha I'paHULax UCCHeJlyeMHX 00vexmos. [JInd "3aKpHTHX CO-
CynoB", T.e. ammnapaToB, B KOTODHX mouKu BBOJa Tpaccepa 4 otbopa
npof COBNAJAWT C T'paHdllaMy almnaparta, 3TC COOTHOWEHWe MMEeeT Chelyn-
um# Bup [721:
Dy Dy \2 wl
st(@) = 2 - 2'( ) ’[1 ~ eXp(— J
wl wl 1
a Ipu BBOJZE Tpaccepa B IOTOK RUIAKOCTYM LO BXOJA B allapaT CYlieCTBEH-
HO YCNO¥HAeTcs. JlIByxnapamerpuyeckasa IuddysucHHasg MOIE s HAPALY C
o0paTHsM MepeMelBaHieM YUMTHBACT U IIEepeMellerHuss YacTHll MOTOKa B pa-
JVaJbHOM HallpaBJeHUH:
oc ac o%c 0%c

—_— = W +D1 +D
ot o1 B1% ore

rae 0c/0t - CKOPOCThH M3MEHEHHST KOHIeHTpaluM BelWecTBa (Tpaccepa) Ha
BHXOLe M3 IPOTOYHOI'O annaparta, 0c/01 - gpadueHm XKOHUIEHTpaLuu BHOJb
ocu, 1 - KoOpIMHAaTa IUIMHH, W - CPEIHSAS CKOPOCThb MOTOKa. D; - K0sd-
QUUMEHT NPoINOJbHON Iu@dy3uy (IPOAOJIBHOrO INepeMewrBanud), D, - KO3(d-
QUUMEeHT nonepevHon  (paduanbHotl) Iuddysuu (IoIepeyHoro lepeMelrBa-
HudA), OOBYHO MPEelCTaBRJJsAeMHN B BUIe KpuTepus [lerjie paiuabHOTo:

(0-21)

, (1-22)

r



Pe, = —, (1-23)

rape 1 - ONpelessapuyi pasmMep KaHaJja. :

B oTJuyne OT ypaBHEeHW#d mypOyAeHMHO20 meyeHus PelHoJbLCa B HAN-
pakeHuar (T-15), T©Ie OpUCYTCTBYWT MNPOEKIUU 8EKMOp0o8 ckopocmel dac-—
TUL TIOTOK& ¥ NAPOMEMPH, XapaKTepuaybiue @usudeckue Csoucmed Criol-
HOU cpelu, B ypaBHerusax ([I-19) u (I-22) IepeMeHHON sequduHol ABJS-
eTCH KOHUEHMPOUUA Kakoro-Jubo BellecTBa, HamnpuMep, Tpaccepa. 1 ecau
CKOPOCTM 4YacTHll ¥UAKOCTH TIPaKTUYECKU HEBO3MOKRHO 3SKCNEePUMEHMAALHO
ONpenesuTh, TO KOHIEHTpaUUs Tpaccepa JEerko olpelenMa QHAAUMUYECKU.
Takum crocoGoM JoO0E MerHoA0SUYEeCKUl alnapaT MOXHO KUCTHTATH METOI0M
BOBMYUEHUN, [OJYYUTE JUHKUUD OmKAUKA X TONCOPATL peasibHyn MOoJedb.

CM. Takke BeauduHo napamempuyecxkas, Bosmyyerut memod, Iuddy-
suda, Jufdysus metnoposckan, Iuddysud mypbynseHmHas, HoewnbH020 8bi~
MeCHEeHURA Mo0enb CMPYKMypsl nomoxos, MHoeanbHo20 CcmeueHus modeab
CMPYKMYPsL.  NOMOK08,  CKOPOCMb,  CMPUKMypa nomoxka,  PUHKUUA OMKAUKC,
AueevHas modesns Ccmpykmypsl nomokos. [loapolHO CM., Hamp. (51, 52,721.

Iuddysua ({aam. diffusio - pacnpocTpaHeHue, pacTeKaHue, pacil-
penue. - 4. X. Jsopeuyxkud. {137]) - pacOpoCTpaHeHue sewecmsa B Ka-
Kon-Jmbo cpede B HalpapJeHuyd yOHBSHUA EI'0 KOHUeHmpauyuu, o8YCJOBJIEH-
HOE mensosbiM IBAXEHWEeM UOHOB, AaTOMOB M MOJIEKYJ (Tak HasHBaemad Mo-
JeryndapHasa avgdysus), a Takke 00Jee KPYNHHX Yacmuy BellecTsa (Halpu-
MEep, YacTull .JucnepcHol @assl B KOAMQUOHHX cucmemax). Iuddyzud O0THO-
CUTCA K 4UCAY OCHOBHBX Npouyeccos npupols 1 merHoao2ul. Sfsaexue Iud-
dy3un gopmanuzosan B 1855 . HeMeUxu#d guaucor Anojibd Uk (4. Fick;
1829-1901): xoaudecmso seyecmsa dm, IMQOYHIUDYHIIEE HOPMAALHO NAOUA—
du dS 3a spemst dt, NPONOPUUOHAMLHO 2padueHmy KOHLeHTpauuu de/dl:

dc
dm = - D-—— dSdrt, (I-24)
dl
rae D - xosgduyuerm MOJEeRyJsapHOu Iuddy3un. BupakeHune ([1-24) Ha3HBa-
eTCd NEPBHM 3aKOHOM OWKa. [lepBHi 3aKOH dUKa ONKMCHBaeT IUQOY3uD OA-
HOPOJHOTO 2030 (dBJieHWe camoIuddysuu) B OIHOMEDHOM CMAUUOHOPHOM
cay4ae. 3HaueHue D 3aBUCUT 0T MOCCH U pasMepa IUGOYHAUPYRIMX Yac-
TWL, COCTaBa CHUCTEMH, TeMIIepaTyps U FaBJEHUST U B TIEPBOM NPUSAUKEHUL
He 3aBUCUT OT KOHLUEHTpaluy (Tak HasbBaeMce JAUHeluHoe TNpubjugeHue) .
SHaK MUHYC YKas3bBaeT Ha TO, YTO npousgodnad dc/dl oTpulaTesbHa,
T. €. NOMOK BelleCcTBa HaNpaBJeH 0T 00JbUKMX KOHUEHTPALMY K MEHBHUM.
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IMEPy3usd UMeeT MeCTC B ralsax, napax, Xudkocmaxr U msepluxr me-
AGL,  TpUYEM IMQOYHIAUPORATH MOTI'YT KAk YacTULH MHOCTOPOHHUX BelecTR,
TaKk ¥ YacTULB Ca8MOI'0 BellecTBa cpeJd. B IOCJeIHEM cJhydyae I[IpoUece
CBOJUTCH K HAIpaBJEHHOMY IBUXEHVK YACTULl BCJELCTBUE XA0TUYECKOTO
TeIUIOBOI'O IBUMEHUA W HazpBaeTcda caMojuddysuen. B pesyasmame Juddy-
3UU IIPOUCXOAAT CaMOMPOU3BOJBLHOE B3aWMHOE TIPOEWKHOBEHWE APYyr' B Ipyra
COMPUKACAKIUMXCA BelleCcTB ¥ BHPABHYBAHUE KOHIGHTpaLUN BO BCEM 00BEME
cucTemp. Juddy3usa MOMET BO3HUKATL TaKEE INPKM HAJUYWK epalduexHma mem-
nepamypet 10 00bEMY CUCTEMH (TEPMOAUQOY3ua), TpaldeHTa 0asAeHUSA WA
oJ1 detcmsuem I'DABUTALMOHHOTO noas (Oapomuddysua). Tloll IelcTBUEM
BHEWHEIO  3JJEKTPUYECKOr0 TICJs IPOUCXOIUT IepeHoc 3apsxeHHHX YacTULl
(anexTpoauddysua). O KoHsexkmusHOU IUQQY3UU B IBUKYHEHCS CpPelle  CM.
[lepeHoca ABAECHUSA.

Koauuecmso BelleCTBa, Iepexoldlliee B eIUHUIY B8DEMeHU Yepes ely-
HULY IUIoWaZy noseprHocmu,  TepleHlIUKYJAPHON HaIpaBJeHuk MepeHoca,
HaspBaeTcs IWQOYy3MOHHBEM nomokoM. ECJau B CHUCTEME UMeeTCcd I'DalJueHT
KOHLeHTpalmn dc;/dl 1-TOTO BellecTBa B HalpasieHuu 1,  puddy3uOHHHH
[IOTOK gy OlpeliefideTcss COOTHOUEHUEM:

dc;

at

8= - Dy (I-29)
rae Dy - KO9QOMLMEHT MoJiekyJapHoy auddysuu, dc;/dl - TpaldeHT KOH-
HeHTpaluK. Belpaxenue (I-25) ABAAETCH COBPEMEHHON @opmoti 3allUcu Iep-
BOT0 3aK0Ha QuKa. Beauuuxra Dy ONpelleligeT CKOPOCms NepeHoca (TpaHC-
opTa) 4YacTuil 1-TOT0 KOMNOHEeHma B 00béme PaCcCMATPVBAEMOI0 8euecmsd.
CKOPOCTL HaKOIUIEHUS BEWeCTBa B I8HHOW moyxke npocmpaHcmsd, 00YyCJIOB-
JienHad Zupdysner, XapaXTepusyeTcs YPa&BHEHUEM:
ac 8% ¢

=D : (1-26)
0t 012

rie Tt - BpeMms. JIMOQysus B TPEXMEPHOM IMPOCTPaAHCTBE OIHUCHBAETCH BTO-
pHM 3akoHoM Puka [119]:
ac d%c 0%¢c 8%c

— =D + + . (1-27)
ot 0%? oy? dz?

Ecnmt B cuUcTeMe MPOUCXOIUT BLpaBHVBaHUE KOHLEHTPaLUM HECKOJIbKUX
KOMINOHEHTOB, TO IUQQY3UOHHHY [OTOK KaXJOTr'0 KOMIOHEHTa 3aBUCHT OT
IpPalvMeHTOB KCHUEHTpalU#d BCeX OCTAJbHHEX KOMIIOHEHTOB. B obueM cJlydae
HEeOJHODOJHOT'O pacnpedeneHusi BellecTBa B MHOI'OKOMIIOHEHTHOH Heuleadb-
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HOM CMecH IIpYM Hauuuy¥ I'PalMeHTOB TEeMIIepaTyph U JaBJEHUA NIOTOKUA Be-
N[2CTBa NPONOPUUOHA/LLHE TPaJUEHTaM XUMUYECKUX NOMEHUUAA0S.

Mexarusm aaddys3un CYUeCTBEHHO pas3fUyeH B I'as3aX, RUIKOCTAX U
TBEPIHX TeJaX BCJeICTBHE DA3HOT0 XapaxTepa TEIUIOBOI'O IBUXEHUS Yac-
THU. HawuGosiee VHTeHCHBHA AvuQOy3us B rasax (Hamnpumep, aad auddysumn
IapoB BOJH B Bo3lyxe mpy 0°C D=0,23-107% M%/c), MelJleHHee — B ®ujl-
KOCTSIX (Ina IudOys3wuy MOBApPEHHON COoJM B BoAe mmpu RC°C D=1,1-107°
M?/C), elé MelJIeHHee - B TREPIHX Tenax (Ia8 IuQOys3uy 30J0Ta B CBUH-
ne mpy 20°C D=4-10"1% m*/c). [lpupoda muddy3uy B rasax o6ycJoBJeHA
Xa0TUYECKUM IBUREHUEM MOJIEKYJ Tas3a, B RUIKOCTAX - TIEPECKOKaMd MoJe-
KyJ 43 OJHOT'0 YCTOMYUBOI'O TIOJIOKEHUS B Jpyroe. B TBEPIOM Telie MOTYT
JefiCTBOBATE HECKOJbKO MexaHu3MmMoB IuQdyanu: OoOMEeH MecTaMy aTOMOB C
BAKaHCUAMY, TIEDEMEeleHe aTOMOB TI0 MEeXIOY3JuaM ¥ Jp. Iuddysusd umeer
00JiblIOE TIpaKTAYECKOe 3HAuYeHVe, T.K. €D B 3HAUMTEJBbHOW CMeneHu ornpe-
JeNfieTcs CKOPOCTh MHOI'MX (U3UKO-XUMUYECKUX MPOLECCOoB -  afcopbyul,
adcopbuyuu 1 decopluull, DACMBOPEHUA W KPUCMAAAUBAYUL, UCTIAPEHUA U
KOHOeHCcauUU,  CYuxu, aKkempasuposaHus. IuQOys3usi - oCHOBaA MeMODaHHEX
memofos pazieleHus CcMecell, OHa uUTpaeT RayHelllyn poJb B NOpoueccax
KU3HEJIeATeJbHOCTY KJIETOK M TKaHel HUBOTHHX ¥  pacTeHu#r. [loapobHo
CM., Hampumep, [b, 7, 26, 57, 95, 100]. CM. Taxke Baszkocms, BdAs-
KOCMb MONEKYAADHAA,  BAskocms mypbyaermuad,  Jugdysus metaoposckad,
Jugdysust mypoyaeHmHas, Cropocmes, CMpYKmypa nomoxd, OQYHKUYUA OMKAUKA.

Huddys3us KOHBeKTHMBHaA (< saam. diffusio - pacrnpocTpaHeHduwe, pac-
TEeKaHue, pacuupeHue, U KoHsexuyus < gagm. convectlo - TpuHeceHue,
LocTaBKa. — M. X. Isopeukutl) - PACIpPOCTpaHeHre seyecmss B Kakon-jaubo
cpede B HalpapJeHuu yOHBAHUA €I'0 KOHUeHmpauuu, 00YCNOBJIEHHOE MacCco-
BHM JIBUXEHWEM CIIJIOWHOW CPellb, & Takke dacmuy BewecTsa. (M. TakKxe
Juddysust, Juddy3uad metaoposcraa, CKoOpocmsb.

Inddysusa TensmopoBckas (<sam. diffusloc - pacnpocTpaHeHue, pac-
TeKanue, pacuupenue. - H.X.Isopeuxkut. [137]) - AsaeHUe BHPEBHUBaHUS
KOHUEHMPAUUU KOMNOHEHMo8 B TPyOUYaATOM annapame NpU JAAMUHAPHOM meyve-
HUU, cpeowl. IIOCKOJIBKY IIpW JIAMUHAPHOM TEYEeHMM B HUAKOCTY HabJonIaeTcd
napabonMyeckuil Npo@uis CKOpOCTEeX (CTPOr'o I'OBOpSA, B KaHase KpYyrJoro
ceyeHms - napaboJsuioui), TO HEPABHOMEPHOCTE NPOQUIA KOHLEHTpalui B
MHOT'OKOMIICHEHTHOM CUCTeMe (IIpY HaJIu4uy XUMUYECKOW peaxyuu) W CKO-
DOCTEH B CEUYEHUAX NOMOK( INPUBOJUT K BO3HUKHOBEHUK TaK HA3HBAEMOU
TEWJIOpOBCKON  InQdy3nunt, XapaxkTepuayemod KO3QOUUUEHTOM Diepyn. ITOT
npouecc NPUBCIUT K TOMY, YTO IIPU ACGMUHADHOM MEYUEHUU HUIOKOCTH H0CTa-
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TOUHO 4acTo Mapabosmyeckue npodu/ii KOHLUEHTpalMi KOMIIOHEHTOB INPaKTH-
YeCcKy He HabJmojalTcsd. Tak ¥e, Kak ¥ KooQduuueHdT TypOyJieHTHOR auddy-
3 Dyyps, KOOQQUUUEHT TEHJOPOBCKON IMQQPY3UM Dygp, 38BUCUT B OCHOB-
HOM OT perumd TeYeHUd IOToKa. WHOI'Za HEePABHOMEPHOCTH MPOoQuis KOH-
HEeHTpalU ¥ CKOPOCTEH B CEYeHUSX MO0TOKa CUJbHEE MEepEeMelitBaeT CJIoU
RUIOKOCTY, 4eM TypOyJaeHTHasd auddysus. [loapo6Ho cM., Hampumep, (5, 7,
26, 57, 95, 100].

CM. Tarie BA3KOCMb, BA3KOCMb MOAEKYAADHAA, BA3KOCMb mypbyaeHm-
Hast,  Jugdysusa,  Juddysus myplyseHmHas,  H3omopdusm mamemamudeckul,
[I0BEPXb, Cropocmb, CmpyKkmypa nomoxa, QPuHKYUA OMKAUKA..

Inddysua TypbynenTHas (<aom. diffusio - pachpocTpadeHyie, pac-
TeKaHue, pacumpenue; aam. turbulentus - OypHe#, OypJauui, Gecrnops-
NOYHEH. ~ U. X. [lsopeuxuti. [137]) - AsaeHUE OTKJCHEHUA dacmuu xudxkocmu
OT OCHOBHOT'O JIBUEKEHUS NOMOKdG B TpyOUyaTHX Qnnapamar 1P mypOyaeHmHOM
meyeHul. Ilpyu 3TOM B meueHuu RUIKOCTEN W ras3oB paccMaTpuBaeTcd IBHU-
KEHVEe KOMKO8 (4acmuy) ¥UIKOCTY B HAMpaBJCHUAX, IPOTUBOIICJIOKHHX 0C—
HOBHOMY TeYeHMH, ¥ B MEpIeHIUKYIAPHHX HAIpaBJieHUsaX. Mamemamudeckas
modens TAKOTO TevyeHus HasnBaeTcA IudGY3WOEHOW IBYXIIApaMeTPUUYEeCKOMN

MOTIENBI:
oc oc g%c dec

— = - + D, + Dy
g1%4

0t 61 12

IZe C - KOHUEHMpAQUUA YaCTHUIl MOTOKa, W — CPeOHAA CKODPOCMbL IIOTOKA B
annapate, Dy ¥ D, — KO3QQUUIUEHTH MPOJIOJBHOA U IMONEpevHod (padudss-
HOU) HUQPYy3uyd COOTBETCTBEHHO.

ypaBHerue (J/I-28) HaslbBaeTCsa JAByXNapaMeTpuyuyeckoyn nuddys3uoHHOH
Mmodenbr, ero napamemps — KOSQQUUUEHTH [IPOAOJBbHOW U TOTMEpedHon Iug-
Qysum (cM. Tarke ypaBHeHud (A-22), (C-31)). STV KO3QPUIMEHTH KO/~
YeCMeeHHO YUUTHBAKT TOT PaKkT, YTO Hapsily C OCHOBHHM IBWECHUEM XUL-
KOCTM B allllapaTe 0T BXOJa K BHXOLY MMEWTCA YACTMUE, IBUKYLHECS B
00paTHOM U IIOIIEpEYHOM HamlpaBJIeHUAX. [l0CKOJIBKY KO3QOULUEHTH MpOoLoJb-
HOW ¥ nonepedHo# nuddyauu He Bcerza MoryT OHTh B OTHACJBHOCTU ONpe-
IBJIeHH 3KCNEepuMeHmaabhO,  3ajady CBOILST K OHIpeledeHub s@Pexmusroso
KooQduileHTa NPOAOJBHOIC I[IepeMeliBaHus WU Kos@duimeHnTta TypOyieHT-
HOW muddysun Drypg. B 0TJMUME OT KOBQPUIMEHTa MOJEKYIAPHOU Auddysun
D, #aBjsdAwrmerocs Quav4ecKoyd XapaKTepuCTUKOW BelleCTBa U cpend, Kosddu-
UMEeHT TYPOYJEHTHO! AUQOY3uu Dpype 3EBUCUT B OCHOBHOM OT DEKUMU Te-
YEHUd II0TOKa, B YaCTHOCTH OT xKpumepus Re. KodQPUUUEHT MIPOoLOJBEHOIO

: (1-28)
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nepeMellBadyss MOXHO OIpeAesUTb B PE3YJbTaTe QHAAU3C PUHKUUL OMKAUKG
Ha BO3Myllapliee BozaercTBue. [lofiyyaeMmoe IIpU 3TOM pacnpedenexue vac-
TUL] TIOTCKA IO CKOPOCTSAM XapaKTepuayeTcd Ko3@FPUyueHmom I[POJIOJIBHOIO
nepeveumBanyd U TYpOysneHTHOW IuQQysud Dyype.

llogpoGHo cm., Hampumep, [b, 7, 26, 57, 95, 100]. CM. Taxke
Basxocms, BA3KOCMb MOACKYASADHAA, BAsxkocms mypbyaeHmHan, Juidysud,
Jugdysusa metnoposckas, HAzomopdusm momemamuveckutt, [HOBEPXE, [lodobusa
Kpumeputi, CKopocme, CmpyKmypa nomoxa, QCUHKUUA OMKAUKA.

ImHa (u3 JbaAuHa, Cp. Op.-pycck. CO(b)ada "mmHa". OT daums; Cp.
ykp. Oaumu... M.Pacmep; (1886-1962). [15D]) - Hucsacsasd XapaKTepuc-
THKa T[POTAXEHHOCTU JAUHUL. JJWHE O0Tpe3Ka NpaMoll - PacCTOsHUE ero
KOHUGML, W3MEPEHHOE KaxuM-Jub0 OTPE3KOM, TPUHATHM 38 e0UHUUY JJIUHH.
[lnMHa JioMaHo# - cymma IJIMH €€ 3BeHbeB. JlJMHa TPOCTOW Iyru - npedea
IJH, BIWCAHHHX B 3Ty AYyr'Y JOMaHHX [IPW UWCJIE 3BEHBEB, CTPEeMAlleMCA K
OecKoHeYHOoCIU.

MaTeMaTUKU IpeBHOCTY mpuberanu K crnocoly BHUUCICHUA IJIUH KPu-
goll Npy TmoMoUM npedenbHo20 TIEpeXolia K IJMHAM JIOMaHHX, ONHAKO 5TOT
[IpelleJibHHN nepexor Ol IS HUX CIOCOO0M BHYKCJCHWA IUIMHE KPUBOH, a
He onpedeneHuem nNOHAMUS LJVHE KpPUBoH. HeoOXOIUMOCTH OlNpelesieHud
JJUHE KPUBOW CTaJsa SICHOW J¥lb B ITIEPBOA IM0JIOBUHE 19 B.

"IONA x. YacTb, Ipo0b, y4YacTOK, Ia¥l, Halesb, #pefill, y4yacTb,

cynpba, PpoKb. [pusHa decamasa doad pybad. (...) || B 8ece 30J0Ta U
cepebpa, /45 4YaCTb 30JIOTHUKA... JOAbHMI, Kb JOJE OTHOCL., JOJU Le-
jgaro npezncrasagpwin (...)" (B. M. Joas; 1801-1872) [133].

long maccoBasi cM. Maccosad doad.

oy MOJbHAAA CM. MosbHAA GOAA.

Jona o6béMHasag cM. 00BEMHQA OonA.

JIOCTOBEPHOCTb - NpPAsU/AbHOE, TOYHOE, HE BH3HRapliee COMHEHUMN
OTOGDAKEHUE MHCALI NDEOMEMO8 U ABAEHUL OKPYXaWWEerc mupa. JOCTOBep-
HOCTh NPUMEHAETCS B KAUBCTBE XAPAKTEPUCTUKU 3HAHUA KaK 000CHOBAHHO-
ro, JIOKas3aTeJibHOI'0, OECCIOPHOI'0 U KaK CUHOHUM uUCmuUHb. B ecTecTB03-
HaHWY JOCTOBEPDHHMU HEDEeIKO Ha3HBanT CcoOumus, CcyYk0eHUd O KOTOpPHX
pacCcMaTpUBANTCH KaK IMUPUHECKU  (IKCNEepUMEHMAbHO)  MOATBEPRIEHHHE
i, wupe, oOLECTBEHHOW MMDaKTUKCH. CM. Takrke A0exksamHocmbs, CoCmosims.

Ipobp apugmemuueckaa — 4UCAO0, COCTaBJIEHHOE M3 Uen020 4yucsaa 00-
aett  eduxuus.  Ipobb  u3ofpaxaeTcs CUMBOJIOM M/n, THE M — Hucaumens
Ipo0K, TOKA3BBAET YUCJI0 B3ATHX J0Jed eIWHWIE, Da3neJEHHON Ha CTOJb-
KO IOJIeH, CKOJIBKO IIOKa3bBaeT (3HaMeHyeT) 3HameHamesas n. Jpobb MOXHO
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paACcCMATPUBATE KaK YACMHOe 0T JeneHud OJHCI'0 LeJorc Yucta m Ha Jpy-
roe n.

B IpeBHEeBaBUJIOHCKUX TIBMATHUKAX MMCBMEHHOCTU BCTpeYanTcd Ipodi,
3HaMeHaTeJlb KOTOPHX €CThb cmeneHs 60. IJTW TaK Hal3HBAEeMHE MecTHIecd-
TUPWYHEE Ap0oOM COXPaAHWJMCh U [0 HAaWWx JHEeW B Cucmemaxr CYKCJEHUd
BpemMeHy ¥ YI'JIOB (OYT). ¥ JIPeBHUX WHIWALIEB, [O-BUAMMOMY, BIIEPBHE 34~
POJUJIOCE COBPEMEHHOE ofo3Hauerue apobu. Tepmur "“Jpobb" BOWEN B eB-
DOMNEVCKYI mamemamuxky 0T apaboB ueped JleoHaplo [m3aackoro (1202),
nowamus  "Hucaumeae" U "SHAmMeHamesas" BCTpPEYANTCA B KOHUE 13 B. Y
Maxkcuma [lyanyzna (Magupol o Miovouonl; oK. 1260 - ok.1310) [31, 36,
137]. Cum. Takxe 3nameHamens, OTHOCUTH, Ommouwexue, Hucaumeas, YUCJO.

E

"EIMBUIIA x. O0JuHB, T[EpPBHE 10 CUETY, v || YKUCJUTEJBHLM 3HAKD,
Bopamaumii uscygo 3to, 1, || BcAKad Belip WM [PeIMeTh OTAESJBHO, TI0
cefe B3ATHHM, BCdAKag Mepa, [pUHATAA BL 9TOMb CJy4yae AJsd K3MEDEHHUd
yero jaubo; CcUYMTas Pa3CTOdAHUE CakeHsAMM, OJliHA caXeHb OyIeT eluHuuen;
cyuTad ero BepcTaMyu, OJHa BepcTa eJUHUUQ w» np. By apuow. CUETH U CaMBIE
3HAKW L0 JeBATU BRJKYUTEJBHO, wase. eO0UHUUOMU. EQuHuyern, eduHow,
eduHouu, eOUHOXOb, eJuHbMb, OJHAMIM, OJHOBA, OIWHL pPas3b, OIHUML Da-
30Mb; | HEeKor'Zza, Korja-T0. EQuHuMHbL, Kb elUHUlle OTHocdAwikcs, ee
COCTaBJANIIN; COSIUMHEHHHH Cb 4eMb HepaslesbHO WM OJHOocymim. (...)
E0uHuvHOCmb x. CBOMCTBO WK COCTOAHIEe eRVHUIE, eIMHWUYHAI'G, HEe MHO-
kecTBeHHaro. (...)" (B.J. Jaas, 1801-1872) [133].

EcbMaHa napaMeTp cM. [lofobus xpumeput, ([-17), c.225.

K

KUAKOCTH HEHBHTOHOBCKHUE CM. HEHLIOMOHOBCKUE XKUOKOCMLUL.

KMOKOCTh ~ OIHO U3  (fu308LL (Q2PE2AMHLIL) COCMOAHULL 8eyecmsa,
[IPOMEXYTOYHOE MEeRIYy MeepovM W 203000pa3HbM. BeleCTBO HAXOIUTCA B
KUIKOM COCTOSIHUYM NpU 0assneHudAx, 00JIbIIMX JaBJEHUA B MPOUHOU MOYKEe U
IpY memMnepamypar,  3aKJOYEHHHX B UHMEPSAAdX OT TEeMIEDATYPH Kpucman-
AU3AUUL A0 TEMIEepaTypH Kunexusd. ['paHKLa pazaena fa3 MexIy XUIKOCTHI
M NOPOM UCUE3AET B KPUMUUECKOM COCMOAHUU. RUAKOCTH, NOJNOOHO TBEPIHM
TesaM, o0najJanT MaJod  CHUMAEMOCTBI W OMHOCUMEAbHO BHCOKOM n/om-
HoCmbY; TIOLO0OHO 2a3aMm He ofJafelT YupyrocThl @opms. U 00NaanT TEKy-
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yecTbk. CpelHue PaCCTOSHUA MEeXIY MOJIeKYyJaMu BUAKOCTEH TaKoIr'o #e no-
psidka, Kak ¥ pa3MepH CaMux MOJerysa (~0,1 HM), ¥ Ccusab MEXMOJEKYJdIp-
HOT'0O B3aUMOIIENCTBYA BeCbMa 3HAUUTEJIbHE. 3TUM OO0BACHANTCH 0COOHE
CBOUCMBL NOBEPTHOCMHOSO CJIoA (HamAXeHUs) XuIKocTeh. (cM. MHOBEPXE).

[0 gu3uveckol CYyHoCmMU EUIKOCTU [OAPa3feNiInTCA Ha  HODMAALHbE
KUAKOCTY (OIHOKOMIIOHEHTHHE, DACMBOPH ¥ Pa3HCT'0 DOAa CMECH), RUIKNE
KPUACT&JJIE C CUJIbHO BHPa®EHHON QHU30OMpPONUEl W KBAHTOBEE RUAJIKOCTH.
HopMasibHBe  ®UAKOCTY  MAKDOCKONUYECKU OZHOPOJHB W U3CMPONHLL IIPpU OT-
CYTCTBUY BHEWHVX BO3AeEWCTBUN. [l0 CIOCOOHOCTY OKa3BBATH COIDPOTHRJE-
HYe CHABUT'Y, HODMAJBHHE RUIKOCTY IOJPas3leNinTCH Ha IBEe I'DYINH:  Hb-
OMOHOBCKUL, LIS KOTODHX OuHamuueckul xos@@uuuerm 8sA3Kocmu M He 3a-
BUCUT OT epaduerma cropocmi U SBJAETCS ¥OHCMaHMOU IIpYW HaHHOW memne-
pamype, ¥ HEeHbIMOHOB8CKUE, JJd KOTOPHX IWHaAMUYECKU! Ko30QUIMeHT BA3-
KOCTH He HABJAETCHA KOHCTAHTOW U KUCAMEAbHOE HanpsikeHue He ARJAETCH
AUHEUHOT funxyuel epadueHma cKopocmu W BHpakaeTcsd sasucumocmamy 60-
Jiee CJOXHEMK, YEM 8£3K020 MpeHusd 3aK0H HboiomoHa. [Ipupoda BA3KOCTY B
KUIOKOCTAX ONIpPEeleseTCs CUJAMU MEeXMOJIEKYJIAPHOrO NPUTAXSHUS.

HeHbITOHOBCKYE KUIKOCTH, B CBOKW 0Yepelb, wradccuduyupyiomes Ha
PEOJIOTUYECKU CMALUOHAPHLE KUIKOCTHA (OUHZUMOBCKUEL,  BA3KONACMUYHbE,
ncegfonaaCmuyHbe ¥ OUACMAHMHBE KALKOCTH), PEOCJIOTUYECKUA HeCTallMoHap-
HHE HULKOCTU (MUKCOMPONHLE U DPEOnNexmuyeckue) W eA3Koynpyaue KulKoc-
mu. K HEHbOTOHOBCKUAM HUJAKOCTSAM OTHOCATCA OUTYME, BHCOKOTADaAQUHUCTHE
He@TH, OYpPOBHE DACMBOPH, BHCOKOKOHLUEHTPUPOBAHHHE CYCNEeH3ULU, 3YOHHE
MacTH, KJeu, KpaxMmaJibHHe KJIeACTEpH, JIATeKCH, MAacCJ/HdHHE KPacKd, Mac-
JIAHHEe JIak¥, MHOI'Me IIMueBHe NpOoJyKTH (HalpuMmep, MalioHe3, CMeTaHa,
COYCH ¥ T.J.), MYUYHOE TeCTO, II€COK, CMOJIE, CTOUHHE I'PA3U, CYCIEH3UX
U PacTBOPH, COLCPHALME HECUMMEMPUUHBIE YUCMUUL: U DPACTBOPH [10JIAMEPOB,
UJiaMh U JIpyTHe CJOXHBHE IOJIBUKHEHE CUCTEMbl {(CPEOHL) .

[Ipy Haepesawul CBOWCTBE HUILKOCTEH  (MOmHOCMs,  Menaonposod-
HOCMb,  BA3KOCMb, Koadduuuenm ouddysuu W Ip. ), XKa8K npasuso, U3MEeHA-
NTCA B CTOPOHY cOJM¥eHMs co cBoicTBaMy raszoB. Ilpy  oxaakdeHuu 7o
TEeMIIepaTypr, OJM3KOW K TeMmiepaType Kpucrtasmsaimy, OOoNbUAHCTBO
CBOMCTB HOPMAJBHHX RUIKOCTEN (IJOTHOCTb, MENACBMKOCML, CHAMAEMOCTH
U Jp.) npudawkraomces K COOTBETCTBYWUUM CBOWCTBAM TBEDIHX TEJ.

Ha/myve CUJIbHOT'O MEXMOJIEKYJIIPHOT'O B3aUMOLENCTBUST TNPUBOAUT K
CYWECTBOBAHUID NOBEPILHOCMHO20 HAMAKEHUST Ha TpaHulle ¥UAKOCTH C JoboHn
IpyTrod cpemod. CM. Takke BASATH, [VIACTHKA, I[laacmuyHocms xudKocmu,
[I0BEPXB. llompoOHO cM., Bampumep, [5, 7, 57, 73, 99, 100, 161, 163].
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3

3aBucuMoCcTb - “3ABUCETD ors vero, orv koro, OHTH IOOB BJACTHD, MHOIb
MOJHEMB BJ1AHBEMb, OHTBH Bb Ubell BoJie; || OHTh CJeJCTBileMb W3BECTHOU
MPUYMHE. (...) 3asucumbili, 3aBUCSNiV. 3asucumocms, COCTOSHbE 3aBUCHA-
maro. (...)" (B.W. Joab;, 1801-1872) [133]. CM. Takxe Hesasucumocms,
OTHOCUTH, OmHoweHue.

"3AKOHD w.  (uem peno 3QKOHUYEHO) Mpelesb, ITIOCTAHOBJIEHHHH cB0OOJe
BOJM WJM IEeVCTBIN, HeMUHyYee HayaJio, OCHOBaHle, MpaBuJio, MNOCTaHOB-
JeHlie BHCHEH BJacTH. (...) 3aKOHHbI, Kb 3aKOHY OTHOCAWINCH, ocoh.
COPJIACHEM Cb 38K0HOM, C YCTAHOBJICHIAMM LEPKBM U rocyrapcTsa. (...)"
(B.J. Jans, 1801-1872) [133].

3aKOH - eCTEeCTBeHHAad, BCeobiulas, HeoOxoZuMas U  CylleCTBeHHad
CBA3b U B83CUMO3UBUCUMOCTE NPOULCCO8 U ABACHUL B npupode, o0WeCcTBe U

MBIJIEHUY,; TIOBTOpdAKiLleecd, pelkO MeHABleeCd, HUACHTUYHOEe B HABJIEHUU.

B Hayxe nporpecc Hepa3spbiBHO CBA3GH C OTKPLITVEM 3aKOHOB npupoakl. (DyHaameHTanbHbie
3aKOHb! MPUPOLb! BOCTATOUHO NPOCTHI, OHK MaNo YTO OBBACHSIOT M TOMBKO KOHCTATUPYIOT (haK-
Thl. B ABrerusax nepeHoca, Hanpumep, OCHOBOMOSAralowmi 3akoH paBHOBecUS (BO mHOKecmse
CMBICTIOB 3TOFO MOHAMMS), 3aKoHs Agoragpo, Apxumesa, ruapocmamukuy lackansi, cocmosHmi
mpeaneHeiX ra3os, HblOTOHA, coxpaHeHus 3aKoHbs N MHOTME apyrue. Hegokasyemble dyHaamen-
TasbHLIE 3aKOHbI HA3LIBAIOTCA TaKXKe nocmynamamyt. bonbLMHCTBO 3aKOHOB KPaTKo opmanu-
3YIOT (hakT MK ABREHWE BHE CBA3N C IPOCMPAHCMBOM U BPEMEHEM.

B sBneHusx nepeHoca COBCTBEHHO 3aKOHbE MIPUPOAbI MOXHO Kaccuuumposams Ha (1)
33KOHbl KOHCTaTvpyloLMe DaKkT un siBnerne be3 CyLLeCTBeHHOM thopManu3aimm (Hanpumep,
3aKoH ApxiMena, NepBbliit v TpeTu 3akoHb HbloToHa); (2) 3aKkoHbl hopmanuayiowme HakT uim
SBNEHVE B BUAE COOMHOLLIEHAS TPEX-NATU r3mieckmx sesmmimnH (HanpuMep, 3aKkOHbl BTOPO 1
BCEMMPHOT O TAroTeHna HbloToHa, 3akor yka, 3aKOHbi COCTORMM aearuHbIX ra30B, 3akKoH Tep-
MOXMUMUM [€CCa, 3aKOH B3aMMOCBA3M MACChl 1 3HEPr M £=mCc*, 3aKOH COXpaHeHus W npespatiie-
Hus aHeprim (iepBoe Ha4ano MmepMoauHammKu), 3akoH BO3pacTaHus 3Hm(oonym S (smopoe Ha-
a0 MePMOAMHaMUKY), NOCTYNAT O rPeAebHbIX 3HAYEHUAX IHTPOMK (Mpemse Hawano mep-
MOLZMHAaMMKM), 3aKOHbl COXpaHeHus Macch! JlomoHocoBa, ocaxaerns CToKCa, PacTBOPUMOCTM
lenpn n Payns v gp.; (38) M3OMODGOHBIE NMHEMHBIE OJHOMEPHbIE OUGHPEPEHLMATbHBIE MOLEM
nepeHoca cybcmarLim - BAIKOro mpenus 3akoH Heiomowa, 3akon mernonposogHocmy Dypbe,
angcpyzm Dvika, auccunaumm aneprm, gunsmpaipm Bapeu, nnotHocT Toka Oma; (4) cma-
MUCMmnYeckime 3akoHsl (Harpumep, 3akKoH HOPMaSTLHOro PacrpeaesneHms,, 3akoH BOMbLUUX Ymcesn).

Mamemamuyeckme mopenu Bosibieit Pa3MEPHOCTM W MOLEM OMUCHIBAIOLLIME SBAIEHUE Ui
NPOLECC B NPOCTPAHCTBE M BO BpeMeru COBCTBEHHO 3akoHamu Ha3biBaioTcs penxo. B 6onb-
WMHCTBE CBOEM 3TO YDABHEHMS, CUCMEMb! YDABHEHUIA, MaMEeMammYeCKe MOJESN I MEOPH.

Cm. Takxe [JemepmuinmposanHsiv npouecce,  [emepMyuHncmnd HoCms Mamemammu4eckod Mo-
aenv, Mmnynsc, llepeqoca ssnewns, [Togobus kpumepuid, Cimmempus, Cucmema omcyéma,
Coxparerna 3akonbl, Cmpykmypa rnomoxa, Du3uka, IHeprim COXPaHEHUS 3aKOH.

3akpbTasl cUcTeMa - cucmema, KoTopas He uMeeT 00MeHA BelleCTBOM
C BHeluHed cpedod, BO3MO¥eH TOJBbKO 0OMEH 3Hepauel. CM. Cucmema.

3aMKHyTast cucTemMa - 1. B mexaxuxe - cucmema TeJ, Ha KOTOpHE He
IefCTBYNT BHEWHUE Cujas, T.€. CUJIH, MPUJIOKESHHHE CO CTOPOHH IPYIruX,
HE BXOJAWMX B PACCMATPUBAEMY® CUCTEeMy TeJ. 2. B mepmoduHamuxe -
CUCTeMa, KOoTepasd He 0OMEHVWBAETCS C BHEWHeW cpedoll HU 3Hepaued, HU
geyecmsom. Jlpyroe Haz3BaHMe - W30JUPOBaHHadA cucTeMa. CM. Cucmema.
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3OpaBblid CMBICTT —~ CM. AfexsamHocms, HCmuHd.

3epo cM. [ugpwl.

3HaMeHaTeJNb apufmemu4eckol 0pobu - yucao, T0Ka3hBapllee (3Hame-
Hyplwee) pasMeps Josel eduruUusl, U3 KOTOPHX cocTaBJieHa Ipolb. [loHamue
(mepmun ) "3HaMeHaTeJsib" BIEpBHE BeTpedaeTcsd y Makcuma IlnaHyla
(Mogrpot o IMovoudny; OoK. 1260 - ok.1310). Cm. Tarxe IHAMEHATD,
Ipobe apugmemudeckas, Hucaumeas, YHUCIIO.

"SHAMEHATD upx. 3HOMEHO8AMS uwro; O3HAUATH 3HAKOMb, HaJAraTh
3HAKb, METUTh, NoMedyartb, 0003HAYATH; ICHABATL 3HAKbL, MasudTh, O3Ha-
yaTeb 4TOo cofob, u300pakaTh, TMPEICTaBJATL, BHpPak¥aTb, 3aKJ04YaTbhb Bb
cefe 3HayeHue, CMHCJ, TpelsemaTb. (...) 3HAMeHosadmeab n. — HUUA x.
03Ha4apni, BHpaxanmi, u300peTapliift UM 3HaMmeHypomiy 4drTo Jmbo. 3Ha-
MeHameab TO ¥e, [oJarapuii 3Hakb, HIpPUMETY; 3HameHywowix 4To co60k,
npeldcTaBuTE L. || (...) 3HasMeHamenb apagv. YKCJO, CJy¥aliee OCHOBaHieMm
Bb BHpakeHiy Apo0X U MOKa3HBakliee, Ha CKOJBbKO 4YacTell eJuHula WM
LIeJioe pasliedieHo; Ipyroe uYUCHo IpobH, Hucaumesns, [HOKA3HBAETH CKOJBKO
TaKuX 4dacTell B3dATO. (...)." (B.M. JHonas; 1801-1872) [133]. CMm. Tak#e
SHamenamens, YUCJO.

3Hadaume mdpsl cM. Lugdpsl 3HaHAuUE.

3nayeHne - "3SHAUYOKD n. yman. SHAKDL 8o scexw swau. || POOB MaJjiaro 3Ha-
MEHY, KOTOpPOMY He OPUIaEeTCdA 3HaUeHbd U BAXHOCTU ero; (...) 3HA4Ka
[x] 3HAa4YeKb, 3HAKDB, NPUMETa, OTMeTa. 3HAYHUTBL uro, O3HAYATH, IPEeLCTaB-
JaTh cofow, 3HAMEHOBaThb, M30fpaxaTh, 3awkjiwyaTbhb Bb cebe, ObTb MM0oUu-
Taemy 4yemMb-Jiub0. (...) 3HAYEHbe cp. CMBICJ, COJIEpXaHbE, 3HAMEHOBAHLE,
para, BawHOCTL, CYWHOCTb, HUCTOCThL. (...)" (B.HU.Jans; 1801-1872).
[134].

30JM, KOANOUDHBE DACMBOPL. (sosmoxwo < QM. SO0L, S0lis - COJHIE,

COJHEYHCOe CUSHWE, CREeT COJIHIa, CBeTUNo, CcBeTod. - U. X. Jsopeyxkuld
[137]. Wveoweecss B nuTepaType (Hanpumep, 8 [146]) yTeepkaenue, 97O "HeM. SOT - KOMNOMAHbIA PacT-
BOP”, KaXevcs COoMHuTEabHbM, WMBO B cioape A.A.flenwnra v H.f1.Cvpaxosoi [143] cnogo "sol” orcyTerayer.
BO3MOKHO, UTC TepMuH "30Mb” npennoxun B 1861 r. M.0apagen (Faraday Michael; 1791-1867), enepaue cuH-
Teauposasumid 30 3o0Ta.  Ov xe paspabotan asa metvoda wx cTabwmsaum. [lofyyeHHb:e UM 30M  30/10Ta
COXDaHAMCh 10 HACTOSWErO BPEMEHM M  REMOHCTDUPYOTCS B OAHOM W3 MyseeB Bemmkobputarwm [1641) -

ducnepcHsele cucmemst ¢ XUOKoU OucnepcuoHHol cpedoli © meépdol ducnepc-
HOU (a30ll;,  30J1 — 2emepoceHHble cucmems. JucnepcHas ¢asa (MUUEJJIH)
XapaKTepusyeTcd pasMmepamy yacmuy oT 107° g0 107% mMM. B pesyabTare
eCTeCTBEHROI'0 OpPOYHOBCKOI'O IBUXEHUS YACTULl AUCIEPCHOR QasH (MULeJLT)
[OCJIEARYE NPOTUBOCTOAT CeJUMeHMAUUU B TPaBUTAUMOQHHOM ITOJE U COXpa-
HANT DaBHOMEPHOE pacHpeledieHue Mo 00beMy IUCIEPCUOHHON cpepprl. Koa-






























































































































































































































































































































































































































































































































































































































































































































































































































































































































