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NPEIUCHOBHE

YBaxaembie yvTaTein! [IpemiaracMblii BaieMy BHHMAHHWIO TON-
KQBRIH C/IOBapb COREPKHT Boee THCAYH YETHPEXCOT TepMHuHOB. Ilpe-
obnanaontee GONBIIHHCTBO H3 HUX — TEPMHHEI, UCTIOJIb3YeMbIE B pa3-
JIHYHBIX pasfefax Kypca QU3HKH: MEXaHHKE, MOJEKYIApHOH du3nke
H TEPMOIHHAMMKE, INIECKTPHMECTBE M MarHETH3ME, reOMeTPHICCKOH,
BONHOBOI M KBAHTOBOIl ONTHKE, aTOMHOH U siftepHOIl $Hu3uke, Gusn-
K€ EMEHTAPHbIX 9acTHI. B cnoBaph BIUTIOYEHB! TOAKOBAHMS HECKONb~
KHX AEeCATKOP TEPMHMHOE M3 IICUXONOTHMM, AMAIEKTHKH, JIOTHKH,
TEOPHH OftpegeeHHi, CeMHOTUKH (TEOPHH 3HAKOBBIX CHCTEM), THH-
IBACTHKM H TEPMUHOBEACHHS, 3HAHUE KOTOPHIX HEOOXOIHMO YYamiHMCst
1A OCO3HAHHOTO (HAy4HOro) NOHMMaHMs M3Y4aeMOro B Kypce (u-
3MKH MaTepuana. B HeM Taxoke onucaHbl 0OGO0ICHHBIE IVIAHE H3yye-
HHA OTAEIbHEIX 3/IeMEHTOB Hay4YHHIX 3HaHWH 1o (u3nke (ABNCHHM,
Moneneit, BEIUYHH, eAHHUL (UIMYECKUX BEMHYMH, HMCIOMMX €00-
CTBEHHOE HAHMEHOBaHMeE, 33KOHOB, TCOPHIA, NPHUGOPOB H ONKITOB)
M enuHbIe CXeMBl JIOCTPOCHHA ONpeleCHUH OTHOTHIHBIX NMOHSTHH
(sBnennit, Momene, BeMYHH, eAMHAL GHUINICCKHX BEAWUHH, HMe-
IoUiMX COBCTBEHHOE HaUMEHOBaHHe). TaM, Tae Heo6XOIUMO, C/IoBaph
CHAGXEH HILTIOCTPALMSMH.

Cnopapb paccyMTaH Ha IMMPOKMH KDYT MMTaTeNnei: yyammuxcs
(1IKONBHUKOB, AGHUTYPHEHTOB, CTYJIEHTOB CPEAHMX H BRICHIMX CYICLM-
albHHX Y4eOHBIX 3aBeieHMit), YYMTEReH, aBTOpOB y4ebHHKOB, CTY-
HEHTOB MEAArOTHIECKMX BY30B, DPENETHTOPOB, POXHTENEH, KOTODHE
CTapaloTCs] IOMOTaTh CBOMM ACTSM YIHThCA. [103TOMY B HEM HMeIOTCS
11Ba BBENCHHA: [UIA YHALMXCA W UM TeX, KTO YJHT.

TepMHuHBI B CI0Bape PacIONOXeHH B andaBHTHOM HOpsaxe. dro-
6Bl TONTYYHTE HHTEPECYIOHIHE BAC CBEACHUS, OTHILIUTE B cnoisape AyX--
Hullt TepMuH. ECIM TEpMUH COCTOHT H3 OTHOTO CIIOBA, TO 370 OHAHE .
npocto. Hanpumep: ¥

AMIIEP, BEKKEPEJIb, BOJILT, FEHPH, J1KOVIb.



Eca¥ TepMHH COCTOHT M3 ABYX ¥ Bojee ¢ioB, TO OH PacnoNoOXeH
10 [iepBOMY CAOBY € Y4eTOM OBKHOTO {(ECTECTBEHHOIO) nopﬂll(a CJ10B
B 9ToM TepMHHe. Hanpumep:

3AKOH APXUMERA, BHEITHH Y DOTOXPDEKT, IIEPBAX
KOCMHYECKAAL CKOPOCTh, ERHHASl CXEMA IIOCTPOE-
HUA OMNPEAEINEHUN MOIIEJIEH, OBOBIEHHEBI TUTAH
U3YYEHHUS OUSHUYECKHUX ABIEHWUNM, TEMIIEPATYPA
TUIABJIEHUSI u T. .

Ecnf TepMHH MHOTO3HAYCH, TO 06 3TOM Cpa3ly CKAa3aHO U €ro 3Ha- -
deHns payIeneHH apaGekumu Hiadpasn. Hanpumep:

TEMITEPATYPA KIOPH. TepMuH HCIONB3YIOT B TPEX 3HAYEHHAX.
1. Oflee Ha3BaHWE TCMIEPRTYPHW $A3OBOTO NIEPEXOAA BTOPOTO4pO/A.
2. Temnicparypa, BeINC XOTOPSHE epPOMArHETUKH TEPSIOT CBOK dep-
POMATHHTHEIC. CBOHCTBA K TPEBPAIMAIOTCA B napamMarneruxu. 3. Temme-
parypa, BuINE XOTOPOH cerHETOMEKTPUKH TEPIIOT CBOM CETHETO3NCK-
TPHYECKHE CHOHCTRG B wmamcn B JHINEKTPHKH € TOAAPHRMH
MOJICKYTIAMH. . ,

Iipn ncnonmam MHOTO3HAYHOTO TCPMHHA B TeX CHyyasix,
KOrAa, KAK HaM KAKETCA, BOSMOXHO HCBEPHOE NONMMAHHC, MH yKa-
3pBacM B CKOOGKAX HOMED COOTBETCTBYIOWIETo 3Havemus. Hampumep:
“K rejty npunioxesa ciag (4)”.

CunorumsL B Cosape NPUBEACHB C OTCHUIKOH Ha Bojee pacnpo-
cTpaseHuirepMmm. Hanpivep: -

TOKH DYKO. To x¢, 910 Buxpeswe moxu.

TOUYKA MHABIEHHA. To xe, uto Temnepamypa niassenus.

[N yCTAaHOMICHME CRI3M MEXIY OTAC/TBHBLIMM CTATBAMH CIOBApA
MPHHATH OTCHOIXH (CM.), (cM. Takxe) u {cp.). Hassanumu crareil, Ha
KOTOPHE CRETAHL CCHNKN, BLUACTICHB! KYPCHBOM.

Orcruxn ﬁcnoubmcn B CITy4afiX, KOTJa B CTaThiX JAHO TONKO-
parme Gonee YIKOTG “fepMuna H uenecooGpasHo, ITOGH ydamuiics
noskakomiics ¢ Gonee ofmmM TepMuHOM, ¥ HaoGopoT, a Takxe
B Cay4asx, xoﬁxa B geltcm OIHOM CTaThy UMESTCA CCRUTKA Ha APYTYIO
crarpio. Hal

B3BEIIII/[BAHHE Hpounuypa H3MepeHHa Macchl Tera (cM. Hame-
penue).

TEIUIOEMKOCTD, C Cransipas gususeckas eeauuuna, BBEICH-
Hag A KOMHICCEBCHHOTO ONCHUBAHMA TCIUIOBRIX CBOWCTB T€J H DaB-
Hai OTHOWICHUIO KOAW¥ecmsa menaoms: AQ, MONYYCHHOTO TEAOM,
K TMPOH30IUERTHEMY FPH STOMHIMCHEHMIO TeMnieparyprl AT C = AQ/AT.
FEdunuya uamepenus B CH — J1u/K. TIprGop anst uaMepenus TeIoeM-
KOCTM Ha3HBawT xasopumempor. {CM. Takke Yoeabras mensoemxocms.)
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BOJBTAMIEPHASA XAPAKTEPUCTHUKA (BAX). Mamemamu-
Yecxds Modenb HCHAKAIUTHBAIOMETO dGYXNOMOCHUKA (UCTNOMHUKE 3A€K-
mponumarnus, peaucmopa, ouoda i 1. 11.). Ilpeacrarnser coboit B3aNMoO-
CBH3b MCKTPUHECKOrO HaNPSLKEHHUA H CWIBl TOKA, H3MEPECHHBIX Ha
BHIBOKAX NBYXNIOIIOCHHKA, OOBIHO BrHpaxena B rpadudeckoit dopme.
" Orcenku (Cp.) MBI MCTIOJIb3YEM B CAYYasX, KOTZA B CTaTbhe JaHO
TONKOBaHWE TEPMMHA, 0GO3HAYAIOUIET0 ONHO M3 PABROMOPSIKOBBHIX
MOHATHI, H HYXHO, YTO6H yuammiicsa 11 Gonee mryGoKoro MoHMMa-
HHUS CMECJIa PACCMATPHBACMOIO MOHSTHA TO3HAKOMMICH C APYTHMH
OITHONIOPAKOBHIMY fToNATHAMH. Hanpumep:

BEKTOPHBIE ®PU3UYECKHUE BEAUUYHUHBI. ®usuueckue Be-
JIMYHHB, XAPAKTEPU3YCMBIC 3HAUCHHEM M HaNpaBICHAEM M CKJIaxhl-
BacMble 110 MpaswIy napavienorpaMma (cM. Ilpasuio napamesvzpam-
Ma). 3HaYeHHE BEKTOPHOI BeTHUMHSE HA3BIBAIOT ee MoayneM. Monyns
BEKTOPHOM BETMUMHLL BCETHA CKAISp, NPHYEM BCEENA MOMOXUTEb-
HBI (HEOTpUIaTeNbHBIH). BeKTOpHEMH bH3nyecKHMH BeJIMIMHAMM
ABIAIOTCH PANMYC-BEKTOP, HEPEMEIHEHHE, CKOPOCTh, YCKOPECHHE, CWIA,
HANPSXECHHOCTb WIEKTPHUECKOro Nojis H Ap OGO3HAYAIOT BEKTOPHEIE
BETMYHHE MPAMEIMH XMPHEIMY NaTHHCKAMY GykBamu. (Cp. Crazap-
Hote puauvecKue eeau uHb).

BTOPASI KOCMHWUYECKAA CKOPOCTD. MuHuManbHas CKO-
pocTb, HEOOXONMMAN g TOTO, YTOOBI KOCMHUYECKHI JieTaTelbHBIA
anmapar npeBpaTHACH B MCKyccTBeHHHM cryrHHK Connna. Bropas

KOCMMYECKAS CKOPOCTb ¥, = Jl%’i, e G'— rpaBATALMOHHAA NOCTONH-
Hag, M — Macca 3ewm, R — paccTOsIHHE OF LEHTPa 3eMiH HO KOC-
MHYECKOTO KOpabGis. ¥ momepxHocTH 3emin v, = 11,186 km/c
(cp. Hepeas xocmuuecxas cxopocms, Tpembs Kocmuseckas ckopocmy).

DopMyn MN IPHBOIAM MaNo, NIPHYEM HE C LETHI0 IPHMEHATL HX
B BRIMHCIICHHMAX (IS 3TOT0 €CTh CIIPABOYHMKM), 4 B TEX CIYYafAX, KOT-
B3 OHM MO0 CNOCOBCTBYIOT NOHMMAHUIO, IMG0 663 HUX TIOHAMaHKe
BoODIE HEBO3MOXHQ.

YroOH He OTBIEKATh BHHMAHHE qmamneﬁ OT CONEPXAHUA CTATCH
Ha OCBOCHUE pa3HooOpasus nx GopMel, MK YHHMIIMPOBAIK OCTPO-
€HHC ONHOTHNHHX QOPMYNHpPOBOK (cM., Hampumep, Fdunsie cxemvi
nocmpoerusn onpedenenut... 1 Obobuientivie NIGHH U3YYEHUA...).

Mut ucnionib3yeM caenyourse Tunorpadckie suaenenns.

1. XKupaeiM mpudToM BHACHAEM CIOBA WIM NPEIIOXKCHHA, HA
KOTOpBIC YUTATENIO CIIeAyeT OOPaTHTh ocofoe BHHMaHKe (HanmpuMmep:
Y1o6ul TOK CTaJ TOYTH TOCTOAHHKIM, UCHONL3YIOT TaK HA3HBACMEIC
CIIAKHBRIOIRE GRILTPM).

2. KaBuiuku (“...”) Mbl OpHUMEHSIEM UIA 0BO3HAYCHNS: LLHTATH
(nanpumep: “Cura cosepiitaer paGoTy”); TNIpHHSTOrO ynorpeGreHns
JAaHHOTO CHIOBA WIM CHOBOCOYeTaHwst (HarnpuMep: IIpn nospmHieHHH
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JaRIeHHA PTYTH B.TpYGRC HOZHHMACTCH — “SapoMETD NIAAHHMACTCH”);
HHOCKA3ATENL0T0 BHPAKCHHS (HanpUMED: “nTHIvi si3bIK”).

3. Kypesm Ml Mopoanayem B AByx Ciryaasx: 1) s oGo3HaueHns
TEX CNOB M CAOBOCOMCTAHHMER, TOAKOBaHME KOTOPHX TIPHBCAGHO B
HAIHCM GIOBape; H 2) B OBHIYHOM CMBICIE — A 0003HAYSHHA HMEH
(caon,.B TOM YHCAE TCPMUHOB).

4. Kpoxe Tof0, Ml BBeJIM ONMHOYHEIE KBBHUKK (‘..."). Heno B ToM,
50 TOPMMHLE MOTYT CTYXHTh MMCHAMH BCIUEH, MMCHAMH naeH ¥ uMe-
Havumen (e, Mpeomem muicau). OGIREHPHHATO MMCHA RENICH HE BLIC-
AATH, HMECHA WMCH BHIICIATL KABLIMKAMH HWIH XKYPEHBOM (MR HCTIOAR3Y-
M KYPEHD), 3 HMEHA HIieit OO He BRIICIISTTS, ANDO BLYISINITS KABRIKAMH.
B neppoM ciyyac Mx JIETKO CHYTaTh ¢ HMEHAMH BEIUCH, BO BTOPOM —
€ JoseHAMH HMeH. YToOR 3T0I0 HIBEXAT, B HEOOXOMMMEIX CAYHANX Mb
BHIACAREM HMEHA MICH OMMHOYHLIMH XKARBIMKAMH M KYPCHBOM (Harpu-
Mep: HTO KacaeTcs KATErOpHH ‘nonumarue’, 10 el SBHO e HOBE3RO).

HaspaHHa CTaTell, B KOTOPHX OTPaXCHH TyMAHUTAPHBIC 3HAHHA
% 0c060 BAXHHC METONONOTHYCCKUC WACH, HEODXOAMMEIS BAS HAYd-
HOTO NOHHMAHKA, HAlCYATAHH B TIPCAMETHOM YKASATENe POMTHCHH-
M OykBaMHu. B HMeHHOM yKa3arelie TPUBEACHHE TOAK XKHIHH YICHBIX,
YTIOMSIHYTHIX B C/IOBape.

ABTOpH GAaroNapsaT AoLEHTa KaderpH IKCHCPHMEHTANbHOK du-
Auxn CaHkr-IleTep6yprekoro rocyapcrBeHHOIO. HONHTCXHHICCKOTO
yausepcenrera Baasuvupa Huxonaesuua Benopa K 3agepylomero Ka-
‘banpoit du3nky BoeHHOIO HHXEHEPHO-TEXHHYECKOIO YHHBEPCUTET
Baxyopa Mranosuua Komaposa 3a unTepec, nposanenntiit x Toiko-
BOMY CHOBAPIO, M HANNMCAHHLIC UMM CTAThH: Hampuaanug JABHCH~
wocrell, Meroa napabix Todek, O6paboTKa PE3YNAMIRTOB HIMEPEHMIA,

TOTPEIIHOCTH C TOYKH SPECHHS TCOPDMH BEPOSTHOCTCH
{B.H. Benor) n Kanonwueckoe pacnpenenenne [n66ca, KsaHToBas
CIITHCTHIOCKaN PU3HKa (KBAHTOBadA CTATHCTHKA), Kiaccuaeckan cTa-
THCTYHIecKas Bru3HKa (KIacCHIecKas CTaTHCTHKa), Pacnpesencrue 60-
30HOA HG KBAHTOBHM coCTosHWAM (pactipeacnesne Bose—Diinurren-
ua), Paonpeaenecunce Makcsenna—boasusana, Pacnpexenenne

10 KBaHTOBHIM COCTOSHMAM (pachpeseacHue Depmu—
Asipmea), Qratnerwaeckas pusuxa (B.H. Komapos).

Hacroanmii cosaps SBASETCH MEPBHM ONKTOM HOXOBHOTO poja,
H asYoph-Gynyr ApH3HATENLHE YHTATCHAM 33 3AMEYAHMA, Hanpas-
JNICHHEE X& ¢I0 COBEPIIEHCTBOBAHHE,

ABTOPH BHPREAOT IAYGOKYIO IIPUSHATEBHOCTb PesHeHTY CaHKT-

; TOSHIIAPCTBSHHOID NOJIHTEXHWYECKOTO YHUBEPCHTE-
1a aKageMuxy PAH J0pwie Cepreeuyy BacuiheBy 32 MHOTONETHION
TIOAACPNKY WX DEARrOTHICCKHX HOKAHMIE.

ABRTODH BHPEKMIOT (MIORADHOCT, PCLCHICHTAM, BISBUIMM Ha ce0n
HENETXUH TPYZ BHYMATE/IHON0 | 3aUHICPeCOBAHIOI0 YTCHHS PYKOTHCH.
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BBEIEHME JJIf THKO,IbHUKOB H CTYAEHTOB

B omnaneHny kaxno#t IRCUMIUTAHON BaxHeliiee 3HAYCHHE HMEeT
YCBOCHHE €6 TEPMUHONOTUM K CHCTEMH nOHATHH. TepMHHH — cnoBa,
HMCHOJIL3yeMbie B HAy4HBIX TekcTax. MX, KOReYHO, Halo 3aNOMHHATD,
pPaBHO KaK H THIIHIHEIC 0060poTH pedd. OAHAKO TOT0 COBEPLICHHO
HexocraTouHo. Hano moustrs, 4ro ymMu 0603HAYAIOT, T. €. YSICHHTD CBA3b
MEXHTYy TEpMHUHAMH H NOHATHAMH, 2 TaKKe B3AMMOCBA3M MEXKXY TMO-
HATHAMH B K&KAOM H3Y4aeMOM paslieie M MeXay paspenamu. Bonee
60 ner Hazax Bupaowkics coperckuit ncuxosnor J.C. Burorckmi,
3aCAYTH KOTOPOTO I[PW3HAHK BO BCEM MMpE, ONUCAN, NTO HPOHCXO-
AT HPH HCOPABMIKHOM W3YMCHMM, HATIPABICHHOM TO/MLKO HA 3ano-
maanme. [HKonsHKH HAYYAIOTCH IPOHIHOCUTD HIIM IHCATD CBASHEIC
TEKCTHl, TAK YTO CO3ACTCH BIEYaTneHie, Gyaro onu nonumawr. O
HAaKO 3a CJIOBaMH Y HHX HET MTOHATHH. 310 — WMHTAUMS, CHMYJISLIHA
TIOHUMAaHHS.

Hwmeiite B By, 110 OBAANETH CIIOCOGHOCTHIO HAYYHOTO MOHMMA-—
HHUS — Balila BoHeRHIan 3a7a%a npH obydeHuH. OT 3T0TO B 3HATHTEAD-
HOf Mepe 3aBUCAT BalM YCTICXM H B YICHRH, B B paGore, n B ofmie-
CTBEHHOR XW3HN.

JocTuxenye morAMaHis NpH 06yueHHH 3aBHCHT OT HECKOBKMX
06cTORTEALCTB. BO-HEPBHIX, 3T0 XKAUeCTBO YIeOHKX TekcToB. K coxa-
NCHMIO, -OHH He CBOGOAHK OT CYIHOCTHRIX OIMOOK, nmpoTuBOpeyuil
¥ npoGenos, a TaKxe HENPABIILHAIX GOPMYAHPOBOK NPH HINOXKCHHUH
MbiCIIeH. BO-BTODBIX, METOAKYECKOE HCKYCCTBO NPETIOAABATIICH H aB-
TOpoB yueOHHKOB. B-TpeThHx, Bama crnocobHOCTD K pediiekCHH, T. €.
CaMOaAHaH3Y, CAMOKOHTPOIID, CAMOIIO3HaHHUIO H CaMoolydeHmo. Hano
HaYYHTBCS AaHATM3UPOBATH CBOH YCTIEXH M HEYIAYM W JENaTh M3 ITOr0
NIPaBUABHbIE BHIBOREL.

OCTaHOBUMCSH HA OCHOBHBIX HEAOCTATKAX YUeOHHX TEXCTOB obiiie-
ro Xapakrepa. bonbiiias 9acTs Mareprana, KOTOphE BN H3yyaere, Galna
cosnana B XIX B. u paHee, xorja HayyHas KAPTWHA MAPA ¥ MHPOBO3-
3peHue ObUIM HHBIMH, 9eM cetizac. Hag uX cOBEPIIEHCTBORANMEM yue-
Hble-GU3UKN, Pa3BHBAIOHIME HOBHE HAyYHMIE HanpaBlieHWd, He pa-
foralor — HM 310 HeHHTEpecHO. B pesynanraTe B ydeOGHAKAX COXPRHWFOCH
MHOTO apXauvHRIX BpeacTariexmst. Hanpumep, B yueGHuke ans 8 xnacca
3akoH OMa Ha3BaH “OfXHHM M3 OCHOBHHIX (pninuecxux aaxkonos™. Ilo
COBPEMCHHHEIM IIPEACTARNCHAAM, 3aKk0H OMa IS yIaCTKa [STH -~ 970
npocTeinas MATEMaTHRECKast MOAENH DAHOTO H3 JNMEMEHTOB NIEKTPH-
yecko# uen — pesncropa. TloBceMecTHO GOPMYAY, BHPEXADOIXYIO
YBEIIMICHNUE SHEPTHH MOJICKYIIIPHOTO ABIDKEHNA IIPH NPOTEKAHIH TOKA
B PE3UCTOPE, HAIWBAKT 3aKoHOM Jixoymi~Jlenna, a Gopmynst, Bh-
PAXKAIONIHE SHEPTHIO APYTHX IEMEHTOB JIOKTPUIECKOH LeHi — KOH-
IeHCATOpa ¥ HHAYKTHBHON KATYHIKH — HHKAK HE HA3HBAIOT.



Boobine 9acto MarepHan o 3aKOMHAX, IPEHOJHECEH TaK, 910 CO3ja-
€Tcst Bedatiekue, GYIro 3aKOHHN — HeYTo aGCOMIOTHOE, He3RbIeMoe.
B nefcTBHTCILHOCTH YTBCPXACHMI, KOTOPHIC MOXHO IPH3HATH 3/ICMEH-
TAMH aOCOMOTHOH HCTHHEL, OY¢HD HEMHOMD. DT0 — 33KOHH COXpaHe-
HHA IHCPIMH, MMITY/IBKCR, MOMEHTa HMIY/IBCA, SJIEKTPHYECKOIO 3aps-
J3, BTOPOC HAYAN0 TEPMOIMHAMEKH, TIPUHLMI HAWMCHBIICIO ACHCTBHS,
METOAOTIOHSECKIE TIPHEMIL. Bee ocTarbHOE — He 6ojiee eM MEiC-
JICHHAE MoneiaH QbBEKTOB, CIPaBeUTHBLIC B ONPEACICHHRX TIpejeiaX.

Muoro opmboX B TEKCTax CBA3aHO ¢ GHINICCKHMH BeHHIHHAMME.
_ Hanpmep,)MOX10 RPOUNTATH, YTO “TeNia 0GNazaloT Maccoi, H No3To-

MY IPHTATUBMOTCA IPYT K Apyry” . Macca — omna #3 dusmMuecknx Beiu-
. Bee duameckie BeIuMHE — aGCTpaKTHHE HOHATHSA, BBEICHHEE
JHORLMH /R KOIMYECTBCHHOIO OUCHHBAHMS CROHCTB ¥ OTWOWICHMI
serieit. B npupone HX He CYIIECTBYET, MOITOMY TEAO HE MOXET “obma-
Rers” Maccoit. B aeHCTBHTENBHOCTH g0 0OCTONT TaK. BeeM retaM cBoii-
CTBEHHO NPUTATHBATLCA APYT K APYTY. JI1st OLICHMBAHMS MHTCHCUBHOC-
TH HPOABIEHS] 3TOT0 CBOHCTBA Y Pa3sHBIX TEN JIIOAN BBEIH PH3HIECKYIO
BEAMYHHY, HMEHYEMYIO Maccoii. JluieHo GU3HIECKOro CMBICTA TAKKE
yTBEPXEACHME “cuiia copepinaet pabory”. Y cwna, M pabora onpenene-
HH KaK Gu3ndeckue BeuaHHb. Ho Mexay GpUSHYCCKHMHA BETHIBHAME
HO CYUIeCTBYCT OTHOIIEHHsI, 0603Ha4aeMOro CIOBOM “coBepliaTh”.
K ToMy Xe PAEOM C 3THM NpPENIOXEHHEM MOXHO. HPOUYHTATh, YTO Pa-
GoTy- COBCPLIACT YEJIOBEK, MAIMHA, BeTep, Nafalonas boga ¥ T. M.

106K NOMOYL BaM HaYYMTHCS Pa3bGMpaThCsd B TEKCTaX, ML, BO-
TepBhIX, AaeM (OPMYIHPOBKH, COOTBETCTBYIOIHHE COBPDEMEHHON Ha-
YIHOH KapTMHEe MHpa, H, BO-BTOPHX, CHa0XaeM CTaThH NPHMCYAHH-
AMH, B KOTOPHIX OOBACHAEM HEHOCTATKHM, eCiiM OHM HMelorcs. Kpome
TOrO, 4T06K 06NEr4UTh BaM oBNancHUe pedUicKCHEH, MBI TIOMELIaeM
HE TONBKO YHOMAHYTBIC 3aMEYaHHS, HO M CTICLIHAILHREIE CTaThH O KYlb-
TYPS MEBDICHRA U A30Ka, [lefo B TOM, YTO NOHHMAHKE AOCTHIAECTCH
B-IIPOLECCE, ONIEPUPOBaHUS NOHATHAMU. CylIHOCTS NOHSTHIt pacKphI-
BALTCH B HopMe MHOXECTBA CyXNcHUI, B KOTOPHIX JAHROC IOHATHE
CRABAHG CEPYTUMHE OHATHIMH. BHipakeHH Xe OHM B A36IKOBOI ¢op-
M€ B BUIC TPCAAOXKCHHI (BCIIOMHHM: “TIPCA/IOXEHHE €CTh MBICID,
BHIpakeHEAd caosamu”). [ostoMy dopMupoBaHEI0 CIOCOGHOCTH K
HAYTHOMY TIOHYMBHHMIO TOMOracT O3HAKOMICHME C Pe3yNbTaTaMi Tex
TYMAHHTADHAIX HAYK, KOTOPhIE H3YYAIOT MBIIUICHHE ¥ A3LIK YeJOBeKA.
9710 — NCHXONOrNA, AHANCKTHKA, NIOTHKA, TEOpHsA ONpEACNCHMH, ce-
MHOTHK2 (Teoprs 3HAKOBEIX CHCTEM), JTMHIBHCTHKA (SI3HKO3HAHME),
TEPMUHOBEACHHE (HAYKa O TEPMHHAX H cucTeMax TepMiHOB). [ToaTomy
COBETYCM BaM, NIpHCTYHas. K pabore co criosapeM, IIPOYMTATh CTATHH,
Ha3BaHus KOTOPHIX B HpeaMeTHOM yKa3aTene, NpHBEACHHOM B KoHIe
KHHTH, HalleyaYaHhl MPONUCHHMH GykBamMu.

. Xenaem ycnexa!



BBEJIEHHE

A yaETeneH R nupenoaasarTeneii,
A TaKkKe CTYACATOB NEJarorHYeCKHX BY30D

Ypaxaemete koern! M oGpaniaémcs K BaM ¢ JTMHHEIM BBejie-
HUEM B HafieXne o6pecTH eIHHOMMNULICHHHKOB.

[To HamemMy MHEHMIO, OOMH M3 BAXHEHIINX PE3yALTATOB 00pa3o-
paHus — CPOPMUPOBAHHOCT B COIHAHMH YJAIMXCS CIIOCOGHOCTH K
CTpeMICHHMS K HAayUHOMY IIOHMMAaHHI. D10 HeoGXoAUMOE ycHoBue
BBIPAbOTKH HAYYHOH KapTHHE MHPA, OCHOB NMPOPeCCHOHANBHOIM KOM-
METEHTHOCTH, PALMOHANBHOTO MHPOBO33PEHMS M CTPEMIIEHHS K TIOC-
JICARIUIOMHOMY O6Pa30BaHHIO,

CnocoBHOCT K HAyYHOMY TIOHHMaHHUIO CKJIAIBIBAETCH B IIPOLEC-
ce MHOTOKDATHOro AOCTHXeHHMS NMOHHMAHHMA NpH oOGydyeHHHU
B IIKONIAX BCeX YpOBHE#H. ONpe/ie/IsiOmyio podib B 3TOM TIpQLecce A0/1-
XHa HrpaTh ¢u3ska. Bo-nepsuix, no Toif npUYKHE, YTO €€ pe3y/ibTa-
TH, B KOHEYHOM §49€T¢, HAXONAT MPAKTHYECKOE TIPHMEHEHHE U, Clie-
IOBaTeBHO, TIPOBEPAIOTCH Ha HCTHHHOCT, BO-BTOPLIX, TOTOMY 4YTO
¢u3uka cyuraercs o6pasLioM CTPOrOCTH CPEXH IPYTHX €CTECTBEH-
HHX, 3 TAKXE TeXHHYECKHX HayK. B-TpeThbHX, NOTOMY 4TO Hd €€
H3YICHHE OTBONHMTCS MHOTO BpeMeHH # B 00meobpa3zoBaTensHOM,
U B BEHICIIEH HIKONE.

OfiHaKo, KaK MOKA3KBACT MPAKTHKR, 3TY Porb (GH3HKA BHITIONHS -
€T He MOAHOCTBIO: HEOXHOKPATHO MHCATH, YTO MHOIUE YYaUHecs ee
He monuMaleT. [louemy 310 npoucxomut? C Haureit TOYKH 3peHums,
CKa3b[BAIOTCA TNIABHBIM 00pa3oM iBa GakTopa. TlepBoiit — HexocTaTKN
yI9eOHUKOB, BTOpoi — ciaboc BiajcHKE yIaUIMMUCA “TeXHONOTWeH”
TIOHUMaHNA. .

OCHOBHBIMHM HEHOCTATKAMH YYEOHMKOB ABISIOTCH: CYHIHOCTHHIC
(KOHLENTyaNbHEC) OLIHOKHM, MPOTHBOPEYHs M NPOOENBl B M3NOXKe-
HUH MaTepHAia, a TAKKE HECOOTBETCTBHE A3HKA 0TOOpaxXaeMOi 00BEK-
THBHOM peanbuocTd. YTo KacaeTca RATEropHH ‘nonumanue’, To el ABHO
He NoBea10. O4deHDb 4acTo aBTOPH MyGIMKALMIA Ha e JaroTHIeCKHe TeMH
nHyT o6 obyueHUH 3HaHMIM, YMCHMSAM, HABHIKAM H TBOPYECTBY
M 04eHb peako — o0 ofydenmu MOHMMaHWio. [lo3ToMy y4yammecs
o ¢eHOMEHE NMOHUMAHAA TeM GoNce HUYETo He 3HaloT. Pasymeercs,
BAXHENLIYIO POJTb B IOHMMAHMY MATCPHAJIA YIAIMMMHCS MIPACT CIO-
COGHOCTS NPENOAAIOTINX NPOAYKTHBHO BIZHMOREHCTBOBATS C YIAlIH-
MHcA (aBTOPOB YYEOHNKOB — 3a09HO), T. €. MENArOFMYecKoe Mactep-
c1B0. Ho 0HO GeccribHO, et B y4e0HBIX TEKCTaX COAEPXKATCA Pa3Horo

9



pofa o1n6KH. A nx MHOTO. YToSH He BuITh roNOCTOBHEIMYE, IPABEIACM
Hexo'ropne THIMYHEE npusMepsl.! |

BreuaTsnoisHM IPHMEPOM GYHEHOCTHOK oxmﬁxn sABnseTcd obpsic-
HCHHC IPHYHHBI CAMOABHXCHMS! (NeHIexona, aBTOMOOHIA, TOKOMO-
THBa). [ToYTR BO BCEX YYeSHMKAX B HAYTHO-HOMY/ISPHBIX KHHTaX (HaM
HM3IBECTHO TOMBKO TPH MCKINOYeHHA) NPHYHHON HA3BaHa CHJA Tpe-
HHS, APHAOXCHHAR K HOROMBAM WIH KOJIeCAM CO CTOPOHH MOACTHR
DOPOrd. 310 YyTBEPXACHHE MPHCYTCTBYET JAaKe B KHMIAX TAKUX U3BEC~
THBIX MeXaHuKOB, kak BJL. Kupmiyes n C.D. XaiikuH, a HoGenesc-
Kuit maypear JI. Kynep cumraer, yTo MPHYHHON YCKOPEHHS YENOBEKa
NpPH IPEDKKE C MECTa ARIAETCA PeaKi(Us ONOPH Ha €ro TOMoK (OIH-
GOYHOCTD ITHX OOLACHEHHN, MPUYMHBI UX TOABICHUSA ¥ XHBYYECTH
NIPOAHVIHIHPOBAHH B CTaThe Camodeucenue). \

ITpumepoM NPOTHBOPEYUBOCTU MOTYT CIYXHTD PACCYXACHHS, CBA~
3aHHNE ¢ UeHTPoGeXHOI cuNoi, B yueGHUKE s 9 knacca. C opHOM
CTOPOHI, NOBOPHTCA, YTO LCHTPOGEXHAS CHIA NPHIOXEHA K CBA3M,
yaepXHEBalomest Bpallaiolieecst TeJto Ha Kpyrosoit opbure. C apyroit
CTOPORRE!, ¥BTOPH YTBCPXKAAT, GYATO TPA3K CHAETACT C KONECA ABTO-
Mobunna pon AeHCTBHEM LCHTPOGEXHOM CHIHL, a IPH LIEHTPOOEXKHOM
RKTHE OHA XE 32CTARNACT PAcTUIaRICHHKI METAI 33NONHATH dopMy.
MoxHo axe NpoIHTaTh, 6YATO HCKYCCTBEHNMNI CIYTHHK 3eMIH yiep-
XHBACTCA Ha opbuTe Gnarofiapsi ToMy, 410 HEHTpobexXHas cuia ypas-
HOBCHIMBACT CHNY TAroTeHHd. Mexay Tem eire HuioToH mucan, gro
Jlyna BpaiugeTcs BOKpYr 3emiM Gnarogaps BeHTPOCTPEMUTENLHON
cHre..,

Hpoben obuapyxWBaeTcd, HaNPHMEP, NPH ORMCAHUH Npollecca,
BOMMKAOINETO NOCIE OTKNIOUEHHS HCTOYHHKA NUTAHMA B SNEKTPH-
Yeckod menu, cofiepXaileil HHIYKTHBHYIO KATYIHIKY H PE3UCTOp. AB-
TOPH YTBEPRIAIOT, UTO TOK WHAYKTHBHON RATYINKM HAYMHACT cla-
ST, B0 He OOBACHAIOT MoYeMy. A OOBRACHEHHE HEOOXOAMMO, TaK KaK
HIBSCTHO, T10 B CBEPXIIPOBOAAINEM KOJBLS TOK TEYCT HCOTPAHMUCH-
HO JfOM0, HE YMEHBIIASCH, ;

Ho-paauMoMy, OTHHM K3 Hauboee BHAAIONIMXCH NIPHMEPOB He-
COOTBEICTBRS A3KKa OOBEKTUBHONH PEANLHOCTH, T. €. mwu»em A3bI-
Ka” (&lvf Tepuen, “Briioe ¥ TyME”), SRIAETCA YTEEPIUICHHE “CitTa

LOChoBtEpE ISR YIOPSIOUEHNS NORATHHHLIX CHCTEM 3 RHAIM3 OLIHBOK
B yweOupx Tekcrax HuvIoKeHH B paborax: I'omolonos K.K. CosepnieH¢TBORS-
HHe Npénongsara 0GIGCHAYIHEIX U TEXHHYECKHX FMCUHIIRE: Merononor-
JECKME ACTICKTH AHAIHIA M HOCTPOeHUS YIeOHLIX TexcToB. H3x. 2-e, nepepab.
u gon. — CH6.: Hag-po CIISITY, 1993; F'omownor K.K. Bpaiesatue 3Ha-
uuit, Ilo crpannuaM yue6uukos Gu3ukm: Yue6. nocobme. — CI16.: Uan-Bo
CII6ITY, 1996.
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copepufaeT pabory”. Bo-nepBuX, U CHIy, H PabOTy OnpeHAensioT KaK
duINYeCKHe BENMYMHB, W, CHEHOBATEALHO, OKA3LIBACTCH, YTO OAHA
dusmuecxas BeIHYHHA “CoBepiiaeT” APYTyio GU3HIECKyIO BETHYHHY.
A BO-BTODHIX, DAIOM (MHOFHAa Ha TOM Xe CTPaHHMIE) HHIIYT, YTO pa-
GoTy CoBEpHIaeT YCNOBCK, MAlIMHA, NaNalomias BOHA, BETED, JMIEKT-
pPUYECKUH TOK B T. 1.

Henonnmanue crienm@uxud MBICHHTENBHBIX NPOLECCOB XOPOMIQ
BHAHO U3 ClieAyIONIere npuMepa. B asroGrorpadbmieckix 3aMeTkax ore-
yecTBeHHHHA ¢u3uK akamemMuk H.H. Amapees (1880—1970) paccka-
3bIBAET, YTO, Havuas B 14 jieT U3y4aTh reoMeTpHIO H GYIYdH OXHUM H3
JNYYIHHX Y4EHHKOB B KJIacce, OH He HOHMI AEPBYIO XK€ TeopeMy, AaKe
3ay4MB ¢¢ Hau3ycTh. Beale — W Ha mporyaxax, U 3a obefioM, U Ha
YPOKAaX MO APYTHM AMCUMIUIHHAM — OH pasMbiiiiai o Hell. Hakonen,
Ha TPEeTHH WAN YEeTBEPTHIA IeHb MydeHMil, Ha NPOTY/IKE OH BAPYT HO-
YYBCTBOBAN, YTO €My Bee sicHO. “Jlo cux mop, — nuuier H.H. Anape-
€B, — HE MOTY OOBSICHHTDH ¢ebe 3TOro NCHXONOTHYCCKOIO IOBOPOTA,
B NOCACHYIOWCH MOCH HaydHONR XU3HM 5 HECKOJIBKO Pas MCHKTHBAN
MOAOOHKIE XE TPYZHOCTH H TaKXKe He MOTy OOLACHMTD, KaK g KX npe-
ofonen”.?

EcTecTBEHHO, BO3HMKAIOT BONPOCH: MOYEMY NOABUIHCH OLUIMOKHM
M KAKOBH MPUYHHB MX XUBY4ecTH. Bonbinas YacTh 3HaHMK, HCIIONL-
3yeMBIX B MATCPHANLHOM HPOH3BOICTBE CETONHA, — IUIOA TPYAa yye-
HRIX, XHBUIMX B IPOLWIOM BeKe ¥ paHee. XOPOHIO M3BECTHHI MX KpyIl-
Hbie 330y XACHNA: TEIOpo, GROrHcTOH, 3dHp U xpyrue Quounn,
HeIeTAMOCTh aTOMa, B3aKMHAs HE3aBHCHMOCTh NIPOCTPAHCTBA M BpE-
menu ¥ jp. I'. Tamanei, HanpaMep, nonaran, GyaTo ABKOKCHHE Teaa
N0 OKPYXHOCTH, TAaK ¥€, Kak No npaMoi, — cBobGoanoe. Ho Grum
onmbxu ¥ Meakue. Ha xpynHnie 3abayxacHNs NOCACAYIOIIME YYCHRIC
ofpaTiii BHUMaHHE, TaK K3K OHHM KacaiucCh CaMoil IpHpOIR BeuleH,
a MeIKMe OCTAINCH HedaMedeHHBMH. OOYCnoBaeHo 310, HO-BHAMMO-
My, aByMs obcrosrenscTaamu. IlepBoe COCTOMT B TOM, YTO OAHOBpE-
MEHHO C TIONLITKAMH X29eCTBEHHO OOBACHUTh SBICHHE BOZHHKANH
METORH KORMYECTBCHHOU ouneBKM. Hepeaxo passurHe METONOB BH-
YHCACHNH OfIepeXaio Npouecc HOHUMAHNA, M STOT (aKT Mackupo-
BaJ ODIHGKH, CO3A3Basi BHAMMOCTh, GYRTO YCHEHIHOCTh BRMHUCACHHM
CBMACTENLCTBYET O MPAaBHILHOM IIOHAMaHHH CyTH Aejia. Bropas nmpu-
YHHA XHBYJeCTH oMnGOK — ncuxonorwyeckan. Eit cnocobereyior 1pa
(heHOMEHa — HMIIPHHTHHT Y CTEPCOTHITHOCTD MBIICHNSA. UMITDHHTHHT -
(zaneuaTieHue) OLUI OGHAPYXEH YYCHBIMH, 3aHMMAIOLUAMUCA. HCHXO0-
JoTHeH XuBOTHHX. TIpoHte BCETO NMOHATH €10 CMBICH HAa CACHYIOHIEM
nipuMepe. YTEHOK, TONLKO YTC BRUTYNIMBINHMYCA M3 sifla, MPHHHAMAET 3a

2 Pusuxu o cebe. — JL.: 1990. C. 176-177.
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“poauTens” NMEPBHi NONABIIMH eMy Ha ra3a ABMKYITHHCS TpEIMET
H CHelyer 32 HHM. BT0 MOXET OKTh YTKa, KypHIla, Ye/IOBeK, 3aBOIHas
UIPYINKA... BOCHEACTBHH BHACHHIOCH, 9TO HMIIPUHTHHT CBOHCTBEH
K 9enopeky. To, 4To ceiiac MPHHATO HA3HBATH HAITMOHATbHHIM MEH-
TANUTCTOM, ONPEAEASETCH MOYTH UCKTIOYHTENIBHO ACTCKMMH BIIEYaT-
JIEHHSAMH. Y Hac HET cOMHEHMs, Hampumep, B ToM, wro JI. Kynep
HEBEPHO OGRIACHUA CYHIHOCTb MPHIXKA TOJNBKO IOTOMY, YTO €ro Tak
BAYWOIH B WIKoAe (¢ GONLIIMM TIeJarOTHYECKMM MAacTepCTBOM BHY-
MAAH JOXHYIO MECHE). CTepeOTHITHOCTb MBIILTEHHS NPOSBISETCS B
TPYAHOCTH IS YEROBEKA NOABEPTHYTh COMHEHHIO MHOTOKDATHO MC-
NORLIOBAHHOE M, Ka3anoch Ok, IPOBEpeHHOS. Brimatomuiics yueHbtit
# uxenep akanemux A.H. Kpbuios, onvH W3 HHHIIMQTOPOB H opra-
HH3aTopoB coananua CaHkT-TleTepOyprckoro NOIUTEXHUYECKOTO HH-
cTHTyTa (HhHE TMOJHTEXHHYECKOTO YHMBEPCHTETa), mucax: “3areM
HONTONeTHEH NpakTuKo#t 1 ybeawicd, 9YTo €CAM KaKasg-TO HENEINoCTh
CcTana PYTHHOM, To YeM 5Ta HENenocTh abTypaHee, TeM TpyAHee ee
yuuaroxuTh”. CKaseBaeTcs Takke KOHGOPMHOCTE — CBOKCTBO IICH-
XHKH, COCTOSLIeE B HECIIOCOGHOCTH NPOTHBOCTOSATh MHEHHIO GOMb-
HINHCTRA.

K ToMy Xe Habmopaercs CNOKoMHOE OTHOHIEHHE K OmuOKaM B
yue6HRKax. Hepenko MOXHO YCIIBIIATh, YTO OLHTHOKH B TEKCTaX — HOP-
MAaNbHOE, ECTECTBEHHOE SIBIEHHE, GOPOTHLCA C KOTOPHMHE GecnonesHo.
Yro Kacaercs crareil H MoHorpadwmit, C 3TUM YTBEPXKACHUEM TPYRHO
HE cornacuThess. OHAKO O HPOMCXOXIEHHUIO H 3HAYIMOCTH OIIHO0K
y4e6HUKY, OCOOEHHO WIKONbHEE, KOPEHHKMM 00pa3oM OTIMYaloTCS
OT OPHTMHANLHEX paboT. OmmMbOKH B CTaThsIX ¥ MOHOrpadMsIX — N0
“rBOpYeCTBa” OXHOTO MM HECKONBKHX JeroBeK. Kacaorcs OHM Y3Ko-
TO Xpyra CIIeLiMAJNCTOB H, €CH 3HAYMMBI, GHICTPO O6HAPYXHBAIOTCA
¥ ycrparsioTesa. CoBceM HHOM XapakTep HOCHT ONFMOKH B YUeOHHKaX.
®uizuxky npenonawt He oqHO croneTde. [fpenoxHOCHMEIN MaTepHan
MHOroxpaTtHo ¢unbrpyerca u nutudyercs. Han HaM TpyasTes aecaTku
apTopoB SymyImx yye6HHKOB. COTHH CIICIMATUCTOB YIaCTBYIOT B pe-
LCH3HPOBAHNH PYKOIHCel, a TOTOM Y4eOHHKOB, MPEJCTARICHHBIX Ha
KORKYpert. X M3y4aloT coTHU npenopasareiei 1 THCAYM CTYACHTOB
neAHHCTHTYTOB. C HAMM paboTaoT ASCATKH THCTY yaurenei. Coraun
THICSTY POJETENICH NIOMOTAIOT CBOMM JIeTAM YMHThCS. U, HakoHell, yyarcs
MHUAAROHH IIKONLHMKOB. TakuM 00pa3oM, nedekTh yaueGHUKOB — pe-
IPIBTAT “XKQUIEKTHBHOTO TBOPYECTBA”, O6LIECTBEHHOE SRICHHE, UMe-
ouiee IAICKO HAYIYe ToCIeACTBHS — HeC(hOPMHUPOBAHHOCTD Y 00y-
YAEMOT'O OfTBITA, CTPEMIICHNS H CIIOCOGHOCTH K HAYYHOMY MOHUMAHMIO.

Bce ckasanHoe ycyrybasiercs cnaGhiM 3HAKOMCTBOM M aBTOpPOB
y4eGHHKOB, ¥ YYAIIUXCA C PE3yAbTATAMH TeX I'yMaHHMTapHHIX HayK,
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NpeIMETOM KOTOPHIX ABMAECTCA MBUIUICHHE M A3BK Y€/IOBeKa, D10 —
NICHXONOTHA, AHANCKTHKR, IOTHKA, TCOPHA ONPEHCICHUH, CEeMUOTH-
Ka (TeopHs 3HAKOBHX CHCTEM), IMHTBHCTHKA M TepMUHOBeneHue. Ha-
mpuMep, U3 HanucawHoro H.H. AHupeeBHIM iCHO, YTO OH HE 3HAN
0 CYHICCTBOBAHHMH B TOJIOBE YC/IOBEKA HEOCOSHABAEeMOU Mo0eau Mupa.

TaxkuMm oOpa3oMm, OAHM aBTOPH yYeOHMKOB M MpenojgaBarTeld fHo
HE3HAHMIO WIH HETIOHMMAHHIO, IPYrae — H3-33 OTPAHMYCHHOCTH 0bhe-
Ma y4eOHBIX KHUT WIH BPEMEHH 3aHATHEH He 06pamaioT BHUMAHUA HI
Ha OUMOKY B yueGHHKAX, HE HA HCOOXOMMMOCTh OBY4aTh IKOILHU-
KOB ux npeogoneduio. Hanpumep, A.J. 3yeB nuuIeT, 4TO nepel MKo- -
Jio#t “CTOAT IBe AHANCKTHYCCKH CIMHBIE 3afaun: 1) obecrieynTts ycBo-
eHHE OTpPEeNeIeHHOIO YPOBHA 3HaHWil, 6e3 KOTOPHIX HEMBICIHMO
CYIHECTBOBaHME HOPMAIBHON JIMYHOCTH B COBPEMEHHOM OOIeCTBE;
2) HayuuTh peOEHKA MBICAUTD..., TIPCBPATHB TEM CaMBIM MPOLECC
MO3HAHHS B CTpeMIIEHHE X “nobomyapuio”. TlepByio 3anauy, CYHTaET
aBTOP, “MOXHO PEINHTH GOPMATBHO..., H JAK ITON0 roawrca modas
yaebaas B xoropoli GYRYT rPaMOTHO MINOXEHH HEOGXOTHMBIE
3panus” (BRIACTEHO HamH. — Aem.)’ (Bech OCTATBHOM TEXCT CTATHH
TIOCBAIEH PEINCHUIO BTOPOH 3aia4n).

YuyeHrIM Xe, NPOAYKTHBHO 3aHMMAIOWMMCH pa3paboTKoif coBpe-
MEHHBIX HpoGieM GUINKU, AHATMIKPOBATh HIKONBHHE (Ra M BY30B-
CKHe) Y4eOHHKM HEMHTEPECHO (C HAayYHOH TOYKHM 3PEHHMI BCE 3T0
“naeio mpoutegmee”). Bor moGonvirHoe ceuaerensctso. I'. TapaceBuy
B “Yumreanckoit razere” coolIHacT, Ir0 N0 KHHLKATUBE ¥ MTOH PYKO-
BoacTBoM 10.B. PoxnecTBeHCKOTO, 3aBeayloliere onHoi n3 Guiaono-
rHyeckux Kadeap MocKOBCKOro TroCyAapCTBeHHOTO YHUBEPCHTETA, IPH
VYaCTHM yYEHBIX ApyTuX Kadeap co3naercs ciroBapb-Te3aypyc WKOIb-
HbIX 3HaHmil (monpeaMeTHo). Tak BOT, OKa3anock, YT0, “kaK 370 HH
CTPaHHO, TYMAHUTAPHEE JACLHIVIMHBL YAAIOCh CHGTEMATU3HPOBATS
OTHOCHTENBHO JIETKO. HeKOTOphie 3a%epXKKH BOHHKIIM C eCTeCTBEH~
HBIMH TIpeAMeTaMH, ocoberHO ¢ dusukot U xumuedr. [To MHEHUIO
IOpua PoxzaecTBeHCKOTO, HayKa Ha ypoBHe ILKONH TpeGyeT ropasao
QONbIICH CHCTEMATHIHOCTH, YeM HAayka Ha akaJeMHUYECKOM YPOBHE.
YueHnlif MOXeT CHIOKOIHO paboTaTth, 0CTaBasich B paMKaXx CBOCH Y3KOMH
TeMBbl, a Gefonare WKONLHUKY HYXKHO HE TORLKO 3aNOMHMTH KOIOC-
CANBHOE KONHYECTBO MHQOPMAIIHH, HO H CTPYKTYPHPOBATD €€ B JIOTH-
YECKYI0 CHCTEMY. IMEHHO [MOTOMY BO3HHMKIIM TPYAHOCTH Y YHHBEPCH-
TETCKUX MpodeccopoB, KOTOPHE HECMOTpA Ha CBOM BRICOYAimmit
YPOBEHb He CMOT/H pa3pafoTaTh HEKOTOPHIE pa3ieNinl Te3aypyca”.

3 Menarornka. 1995. Ne 1. C. 3.
4 Vquressckas razeta. 1996, 9 anp. C. 18.
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HechopMuposanrocTh CNOCOGHOCTH K HOHHMAHMIO NIPHBOXHT K
TSDKEHABIM NOCACACTBHAM KAX 19 HHOMBHA], TaK K A4 oGmectsa. [1Ba
JECHTKA AT Ha3a[] OGHICCTBEHHOCTh 3aNalHBIX CTPaH oco3Hana (akr
CYHIECTBOBAHHSA JECATKOB MMUIMOHOB PYHKUMOHANBHO HETPAMOTHBIX
CpelH KOpPEHHOro HacencHWa. B CHIA mx HacuMTHBanoch 23 MAH -
(1983 r.), B Anrmuun — 6 Maw (1987 1.), B Kanaxe — 3,3 max (1988 1.).
6,6 Mapa gonx. B ron TparsT CHIA #a conepxanue B TiopsMax 200 Thic.
3AKMOYCHHBIX, OCYXACHHBIX 32 HENPCIHAMEDCHHHE IPECTYILICHHA,
BHIBaHENE QYHKIMOHANBHOR HETPAMOTHOCTDIO. A 0G1Me NOTEPH Ha
APEeONONEKYE ¢ PE3YIRTATOB COCTARHOT 20 MADA IO, EXETOaHO.”
DYHKIHOHAILHAA HETPAMOTHOCTD CBOMCTBCHHA H XHUTeNdM Poccrm.

Tipunumag BO BHHMaHME BCE BHulecKasaHNoe, ME NPHULTH K
yOeKICHHIO, 4TO y4alUMcst HeoOXonHMO MoMoYb npaobpectH npa-
BHABHOC TIPENCTARAEHHE O TEX HPCAMETAX, KOTOPHE B y4eGHHKAX
HATOXKEHH HEBEPHO, MONYYHTh ONIHT aHANM33 HEYJaYHHX TEKCTOB,
TIO3HAKOMMTBCH C HEKOTODHM MHHHMYMOM T'YMaHHWTapHRIX 3HaHMiH,
HeOOXOAMMEIX Wi BNPaGOTKH yMeHHA pedACKCHPOBATH HAA CBOHM
MBIIUIEHNEM H A3KOM. C 2TO# 1eabio MBE ZIENIaCM CleayIoniee.

1. IIpemnaraeM GopMyIHpOBKH, CBODOIHEIC OT OONYHBIX HEAOCTAT-
KOB H, CJICAOBATENLHO, B PANE CIYIaeB CYUIECTBEHHO OTIHYAIOHIMECS
OT TpanMLMOHHEX. HanpuuMep, Mu cTapaeMcd He NPHMEHAT, TEPMHH
JNepeun B 3HauCHUM “nBrxeHre matepuu”, [loaroMy nuineM “apike-~
HHMe mepeaderca”, a He “3Heprus Nepenaetcs”. AHANOTHYHO MHILEM
“Tejla B3AHMOJEHCTBYIOT ¢ CHol F”, a He “Ha Teno AelcTBYeT CHta F”
HT.IL

2, Ucxond u3 AMAAKTHYECKOTo MPUHLHNE “YYNTh HAAO TakK, YTO-
6H B JanbHENIEM MPHXOAKWIOCH JOYYHBATH, a HE NEPEYUMBATL ™ HC-
NOIB3IYEM COBPEMEHHHE 3HAHMS, MOAYICHHEIS TEXHHYSCKHMNU HayKa-
MM IIOC/IC TOTO, KaK (PH3UKH mepecTalu 3aHMMATHCH Rako#-1m6o
npobaemoit. Tak, PN HANOXEHUN MaTepHana o6 MEKTPHICCKHX Le-
TAX B y9eOHKKAX COXPAHWIMChL AAaBHO ycTapesmue 3nanmd. Hanpn-
Mep, 3akoHn Kupxroda GopMyRHpYyIOT HacCTONBKO Y3KO, YTO OHH
HENMPHMCHHME [UTA aHANHM3a TPAHIKCTOPHEIX neriell. K ToMy Xe ToAKy-
0T ¥X KaK “MpaBuiia, OGNETMAOHE RRYHCACHHE TOKOB B pa3BeTs-
NeHHBIX nenax”. [To cOBPEMEHHBIM NPEACTABACHHUSIM — 3TO CTPYKTYp-
HE€¢ 3aKOHH TCOPHM NCKTPHUYCCKUX Lemnei.

3. Tam, rae cuuracM HeoGXOMUMHKIM, CHaGXaeM CTaTbU NpHMEYa-
HHAMY, PA3BACHAIONMMHA OIIHGOYHOCTh WM HETOYHOCTD NIPHBHYHO-
TO HANOXEHU.

4. BxypoyaeM CTaThM RO NpoGleMaM MEIIUIEHHSA, S3BIKA M TIO3HA-
HMSl, B KOTOPHX H37OXEHW CBEJCHWS, MO3BOJIOMHUE CO3HATE/NBHO

5 Coserckan negarorsxa. 1990. Ne 1. C. 3—17.
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BOCHDHHMMATh M aHAM3UPOBATL colepXaHHEe y4eOHBIX TEKCTOB
(Hanpumep, ¢ NOHHUMAaHMH, O MATEPHH H CO3HAHMH, O NpeaMere
MBIC/IH, O TIOHATUM M TEPMHHE H T. A4.).

5. IMockoasky “@opMa — COREPXRATENHHA”, CTPEMHMCS YHUDHIIH-
PoBaTh GOPMYIHPOBKH ONHOTHHHHIX ONpeAeIeHNH, 4TOOK BHUMaHNe
yuTaTeNd OhUIO COCPEACTOYEHO HA COICPXAHMM MHCHCH, a He Ha He-
obxoaMMocTH pa3sbHparhes B pasHuX CTIocobax MX NPEACTARICHHSA.

6. B HHTepecax T¢X yUaImMXcs, KOTOPLIE CTPEMATCA K YITyGIeHUIO
CROHMX 3HaHHI, 0cOBCHHO GUIHKO-TEXHHUCCKHX, Ml TIOMeRfaeM 60/1b-
UMe M0 CPABHCHUIO ¢ APYTHMM CTAThH, TAK KaK Jiofoc HOHMMaHHe
TpeOyer HANHUHS “KPUTHYECKOH MAcCH” 3HaHMIA.

TaxuM o6pa3oM, ME TIPEANPHHAIHM NOMBTKY CHHTE3a (usmyec-
KMX, TEXHHYECKHX ¥ TYMAHUTAPHBIX 3HAHUH, Moaras, YT0 TONBKO Ha
3TOM IYTH MOXHO GO3IATh YCAOBHA ANS HERCTBUTEALHOIO IOHMMA-
HHS MaTepMana ¥ TeM CAMEM M1 (POPMIPOBAHMSI B CO3HAHMH Yya-
IUHXCH CIIOCOGHOCTH U CIPEMICHAS K HayJHOMY ITOHHMaHHIO,

C Hajuieit TOUKM 3PCHHA, Ype3BYaiHO HHTEPECHH MBEICH Makca
Tlnanka 0 WKOARHOM 06pazoBanvu. OHH MPHMEHUMN H K 00umeHayy-
HOMY IIMKNY AMCLIMTLAHH B By3aX. I1o3r0My MBI PELIIWAM MX NPHRECTH:

“He TaK BAXHO, YeMY yYaT B UIKOJIE, & BAKHO, KaK y4ar... Oynk-
M9 WKOJAK HE B TOM, YTOOM XATh COCUMANbHEIA ONBLIT, 2 B TOM,
YTO6H BRIP2bOTaTh OCNEAOBATCABHOE METOAWIECKOE MbtILIeHNe. Mo-
TYT BO3pa3HTh, YTO B KOHCYHOM CHETE YMEHHE AeNaTh BCIIH BakKHEe
aHaHwt HX. KoHedHo, 3HaHHE 6¢3 YMCHHSA HE HMEET 3HAYCHHS, TaK XE
KaK BCsKasi TCOPHS MOJIyJaeT CBOEe 3HAYCHHE B KOHIE KOHNIOB JHIh
Gnaropaps ee npumeHeHnio. Ho Teopus HHKOrZa HE JOJEKHA 3aMe-
HATBCA MPOCTHIM YMCHKEM, KOTOPOE OyAeT O6ecnOMOIIHKM Nepel K-
10M HeobsraHLIX (axTop. [ToaToMy TIEPBRIM yCroBHEM Xopomeit paGo-
T B OyaymieM ABJSeTCH Xopolee eMeHTapHoe obydenue. TlpH 3toM
Ba¥x0 32b0THTLCA He ¢TOABKO 06 M3yueHwn Gosbinoro wucaa dak-
TOB, CKOJILKO O IPABHALHON HX TpaxToBke... Ecim 310 npeasapurens-
nHoe obyueHue He Oyner NPOBOAMTLCA B IKQME, TO €ro TPYRHO Oyaer
TIORYYHTb BNOCHCACTBHH, TaK KAK CHCIHAARHBIC M BHCIIMC MIKOIH
HMeT Apyrue 3agay, Hocnennei, camo#t BrICOKOH 3aaatieit BociH-
TaHUA ARIACTCA HE 3HAHHE H YMCHHE, 3 IPAKTHUECKAsS HCHTCIbHOCTS.
Ho 1aK Xe, KaK NpakTUYCCKOH AesITe/IbHOCTH NPCHECTBYET YMEHUE,
HEeOOXONMMEIM YCAOBHEM IUIA MOABICHUS YMCHHMS CAYXAT 3HAHHE
U NIOHHMaHue” .



ABCOJIIOTHAA BIIAXHOCTD BO34AYXA, P. CkanapHaa ¢u-
3M9ECKas BEIHUHHA, BBEdEeHHAs TSl OLNCHHBAHUS KOMMYECTBA BOLI-
HOTO Mapa, coJepXalerocs B Bosoyxe. Ee NPHHATO BhpaxaTs 6o
B opMe napuuassrozo daeaenus, nubo B bopme “napunanbHOM IUIOT-
HOCTH” — maomuocmu, XOTOpas Gbuta 611, €Com 6 BO3NYX COCTOSA U3
OIHOTO Mapa. B kauecTBe eAMHHLL U3MEPEHHA B NIEPBOM CIYYae HUC-
MONB3YIOT daeaenue, BO BTOPOM — naomuocmb (Cp. Omuocumensnas
araxcrocme, cM. Taxxe Tuzpomemp, Heuxpomemp).

ABCOJIIOTHAA TIOTPEUIHOCTh U3MEPEHMAAL. Hozpeunocms
pe3yabmama uaMepenys, BlpakeHHas B eIWHHIAX H3MepaeMoit Benn-
YyyHbL XapaKTepU3yeT HeONpeAeIeHHOCTb PE3yIbTaTa H3MEPEHMs, T. €.
MHTEPBAT 3HAYCHMIH, B KOTOPOM MOXET HAXONHTHCH HIMEPEHHOE 3Ha-
YeHRe uauueckoll eausuny.

ABCOJIIOTHASL CKOPOCTD, v,. 3natichue ckopocmu Tena, H3-
MEPEHHOE MM PaCCYHTAHHOE OTHOCHUTENBHO HETIONBIDKHON cucmemo
omcyema (cp. Omnocumensnasn ckopocms, Ilepenocnas cxopocms).

ABCOJIIOTHASA TEMITIEPATYPA, T. To xe, w0 memnepamypa.

ABCOJIIOTHOE YINIMHEHMUE, A/. Ckansipxaa ¢usuyeckas
BeJIMMMHA, BBEACHHAA A KOJIHYECTBCHHOIO OLCHHBAHHA NedopMa-
MM PACTSKEHHS TENa W PABHAA PA3HOCTH.3HaYeHMit ero KoHewHol /
M HayanpHOM /y mmuH: Al =1-;. Beipaxaercs B eAMHHLAX ITHHbI
{cp. Omuocumenvroe yoaunenue). -

ABCOJIIOTHO HEYIIPYTHl YJIAP. Mucaennas modess coyna-
PEHHS TeN, BBeJCHHAS [UIA PEHICHHMA 3agay o0 HX BsauMoacHCTBHH
NpH CTOJIKHOBEHMHM M MOCTPOSHHAs TaK, YT0 MeXaHmgeckas ¢opma
IBYOKEHHSA TeN IIPH B3aUMOICHCTBUM YACTHUIHO MiH MOIHOCTHIO Niepe-
XOIMT B TeIUIOBYI0 (OpMY ABMXKEHHMA MOJIEKY], HX COCTABJISIOLIHX,
H TeNa NocHAe B3aMMONEHCTBIS NBMXYTCH BMECTE ¢ OAHBAKOBON CKO-

' POCTBIO.

ABCOJIJOTHO TUVIACTUYHOE (HEYAPYTOE) TEAO. Mbic-
NeHHAg MORENb TBEPIOTO Tejia, BREACHHAS ANA PelIeHHS 3a5aY MexXa-
HHKM W NOCTPOCHHAA TaK, YTO OHA JAe()OPMHPYETCS TOJ BHELIHMM
BO3JEUCTBHEM, A TIOCJIE €T0 NPEKPALICHIS MOTHOCTHIO COXPAHAET Ac-
(HOPMUPOBAHHOE COCTOSHME, BRHI3SBAHHOE THM BOGNEHCTBHEM.
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ABCOJIIOTHO TBEPQOE TEJIO. Muicaennas modesd THEPIOrQ
TeNa, BBCACHHAA [UIA PENiCHHA 33334 O €ro ABHXKCHHH U NOCTPOCHHAA
TakK, 4TO TeNo He nedopMUpyercs NpH aoObIX B3aMMONEHCTBHSIX
C APYTUMH TENaMM. - )

ABCOJIIOTHO YIIPYTOE TEJO. MucieHHasA MOREb TBEPAOTO
TeNia, BBEAECHHAA A PelHCHHS 3a5a4y MEXAHWKM M IOCTPOCHHas Tak,
Y10 ee Ae(OPMANHH NMPONOPHUOHANHHE BHEIIHMM MEXAHHYECKMM
AEHCTBHAM, a 1T0c/e IPEKPAILEHHs NeHCTBHA OHA HOMHOCTRIO BOCCTA-
HAB/IMBAET CBOW NEPBOHAaYAIbHbE GOPMY ¥ pasMepHI.

ABCOJIIOTHO YIIPYTHH YIAP. Mucaennas modeas coynape-.
HHS TN, BBEICHHAA IS PEIIEHNA 331a9 06 MX BIaUMOZNEHCTBUM MPH
CTONKHOBEHMH M HOCTPOGHHAsA TaK, YTO MeXaHWuecKas $opMa IBH-
XEHMs! TN HH BIAWMOAEHCTENM HE TIEPEXOIMT B IpyrHe JOpMl IBH-
KEHHS. .

ABCOMIOTHO YEPHOE TEJNO. Mucaennas Modeas Tena, BBe-
JeHHas% JUTS PeIIeHHA 33134 06 HaTyYeHUH M NONIOMIEHHH HM CBETa M
TIOCTPOCHHAs TaK, YTO TEJIO fpH 000 TeMIiepaType IOJHOCTHIO Mo~
IJIOHAET BCE MANAIONICE HA HETO 3JIEKTPOMATHMTHOE HAUTyIeHNE HE3a-
BHCHMO OT YaCTOTHI, NOJIAPH3ALIVM M YTJIa MANCHUSA HYTYICHHS.

ABCOJIIOTHHIN [oT Jar. solvi — cBoGoaHEsk 1 ab — oT; cBo6oa-
HEf 01]. Be3ycnosHHi, HEOrpaHHYCHHKI, Ge30THOCHTENbHBI, CO-
BEPIICHHBIN, MOIHbIA.

ABCOJIIOTHH# HYJIb TEMIIEPATYPHI. 3naucune memnepa-
mypui, IPH KOTOPOM € TOYKM 3pEHMS KNACCHIECKO TePMORMHAMMKHA
TIPEKPALIAETCA MENA080E dgucente morexys, Y NPHHATOE 33 HAYaIo
ee orcyera. B 1787 r. ¢ppanuysckuit pusuk Kax Hlapnp o6Hapyxu,
YTO nMpyu CHYDKCHUMM TeMIepaTypl ra3a Ha 1 °C ero 06seM yMeHbIacT-
cs1 PUMEPHO Ha 1/273 yacTe CBOEro NEPBOHAYAILHOTO 3HAYCHI (CM.
Saxon Ieii-/Troccaxa). OB BHICKA3a1 IPEMIONOXEHHE, YTO €CK Adlee
CHHXXaTp TeMItepaTypy ra3a Hixe 0 °C npH nocToAHHOM JaBNeHHH, TO
IIpH TeMIepaType, paBHO# npuMepHo —273 °C, ra3 Kak Ghl-Mcye3aer
(ero o6veM obpainaerca B Hyns). Ha caMoM fieie 3700, KOHEYHQ, HE
TIPOMCXOIMT: Fa3 BHaYale MPCBPALaeTCsA B XAIKOCTD, a 3aTeM Beille-
CTBO IEPEXOIUT B TBepoe cocTonHKe. B 1860-¢ roant aHrmitckutt Gusuk
YumbaMm TomcoH (ropn Kempuw) paspun naeio Hlapas. On npeano-
JIOXWI, YTO NIPH 2TOH TEMNEPaType HOJDKHO MPEKPaTHTLCA TEIUIOBOE
JBIDKEHUE MOJEKYJ], 4 NIOCKONIBKY 3TO HEBO3MOXHO, TO, BO-IIEPBHIX,
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HH TIPH KAKOM 3KCIEPHMEHTE HENbas HOMYUHTS TAKYIO TEMAEPATYPY,
a BO~BTOPBIX, 310 JHaYCHHE TEMNCPATYPH M €CTh €€ aGCOOTHRI HYNb.
DTO 3HAYCHHE, MO YTOUHCHHKIM AAHHWM pasHoe —273,15°C, oH
M TIPHHSA 33 HAYAN0 oTcyeTa TeMnepatypn! (cM. Takxke [likara Kerveuna).

ABCTPATUPOBAHME. IMpueM HayaHoro Mbiiierns. To Xe 410
U UGCAal3aUUR.

NpuMeuanue. Huoraa abCTparuposanue ONPCACARIOT Xak
“OTRIICICHUCE” OT RECYIRECCTBCHHLIX CBOHCTE. D10 Hevepro. KommiecTso cpolicts
moborg obbexra Geckoneuno sexmxo. IT03TOMY NEPEUHCIHTE T€, OT KOTOPHIX
MBI OTBIEKACMEA, HEBOIMOXHO. EAHHCTBEHHAd BOIMOXHOCTS — YKa3HBaTh

YIHTHBACMHeE CBOHCTBA. \

ABCTPAKTHHE CYIHECTBUTENBHUIE. To xe, yro Omese-
HeHHbie Cyujecmeumenbisie.

ABTOKOJIEBAHMUSI. Hesaryxatonme koneGaHus, 06yCAOBNEHHEE
BHYTPEHHMMM NpoueccaMu B cucTteMe. M3 IMYHOrO Onnra KaXgnli
3HAET, YTO BPAMCHME BOTUKR H KOJCOAHHA MasTHHKA CO BPEMEHEM
npexpamaiorcs. [IponcxoaRT 310 NOTOMY, UTO M3-33 TPEHHR YHOpI-
ROYEHHOE MEXAHHYECKOEC ABVIKCHHE T NPEeBpaliaeTCa B XAOTHYEC-
XO€ TENIOBOE OBHXEHHE MOJIEKYN, 2 HHNTOXHAA BEPOSTHOCTL 0Bpar-
HOro mpeo6GpazoBaHMA CYHIECTBYET TONBKO B MATCMATHYECKOM
BHIBOZC — IMPAKTHYECKM OHA paBHa HYJIO. BMecTe ¢ TeM MH BHIHM,
YTO MasTHHK YacoB KoNeGNeTcH, He OCTAHARIMBAACSH, IOKa He HCIep-
NAaH 33aB0A MPYXHHL KM THPK. HerpynHo soragatecs, 9ro nopgepia-
HHE HE3aTyXaiommX KoneOaHHi Kak-To cBA3aHo ¢ HMMH. CymHocTh
3TOM CBSI3H COCTYOMT B TOM, YTO B TE€YEHHME KaXAOr0 MEPHONA €CTh
MAaNHI TPOMEXYTOK BPEMEHH, KOTAa THPS, IyTh-UyTh OMYCKAACh, WIH
NPYXHHA, CETKA PaCKPYIHBAACh, MOATAIKHBACT MASTHHK, T. €. nicpe-
JIa€T MY CBOC ABIKCHHE, KOMICHCHPYH TEM CAMBIM TOTEPH JBHXE-
HUA K3-3a Tperss. Ha puc. A.] nokasausl BpeMeHHLIE JHATPAMMH YTiAa
OTKIIOHEHKs @ CBOGOAHO KONEOMOIErocs MasTHHKA (@) ¥ MasTHHKA
B yacax (6). OYeBHARO, YTO TOMNKH CO CTOPOHA THPH WM NMPYXKMHE
IOJDKHB IPOHCXOIHTD CBOEBpeMERHO. Dot 3¢dPeKT obecrieanBacTtes
CTNIELUATEHMM MEXAHH3MOM, KOTOPHIH YIIPaRAseTc MasTHHKOM. (DyHK-
HMOHMPYIOIYI0 NOJOGHNM 06pa3oM CHCTEMY Ha3bBalOT CHCTEMOH
C HOJNIOXHTEAbLHOM 0bpaTHON CBA3BIO.

AHanornyHo paboTaloT 3/eKTPOHHBIE aBTOICHEPAaTOPH HE3aTyXa-
JOHDX KosieGanit, 1o hopme GIH3KNIX K rapMOHHIeCKUM. B X cocTaBe
HMEETCH aHAOrMYHAS MAaSTHMKY KojieQaTe/IbHasA CHMCTEMa, Criocob-
Has K CBODOTHHIM 3aTyXalolMM KONEOaHHMAM (ee IPHHATO HAIKBATH
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Pe3oHaTOpoM), ¥ yeurumens. Ha sxon  a)

@
YCHITHTE/AS CHIHA ROCTYNaeT OT pe-
30HaTOPa, 3 “IOMINTKY”, KOMIEH- , \ /\
CHPYIONYIO TIOTEPH, PE3OHATOD IO~ . \
\J V

JIy4aer ¢ BHXoda ycwantens. Uunivu 0
CIJIOBAMH, B JNEKTPOHHOM aBTOTEHE-
parope TaKKe HMEEeTCs TONOXKMTENb-
Had o6paTHas Crsdb. [lorepH IHeprHU

4
XoneGaHui pe3oHaTopa B HeM obyc- ?
JIOBNEHEL HE TONBKO BHYTPEHHUMH
TIpoiteccaMM. ABTOTCHEPAToOp HITOTOB~

JNIKIOT g TOTO, YTO6H BO3/EHCTBO- ~ \t
BaTh KONCOBHUAMHU HA KAKOEC-TO YCT-

poCTBO (Harpy3Ky) — MHaqe OH Gbll

61 MPOCTO HE HYXCH (B Hacax HATDYs- Puc. A.1. Kone6anns ManTHHKa:
KO¥H SABNAETCA MICCTCPCHOYHLIN MexXa- B0 @n e (6
HU3M, NMPUBOASAMIHKE B ABHXEHUCE HEGaTyXaloL
ctpentu). B xavecTse KoneGarensHOM CHCTEMB B IEKTPOHHOM ABTO-
reHepaTope MCNOAL3YIOT OOBIYHO AH0O XBapleBHil pe3oHarop, 60
Tak Haszsisaemuili LC-KOHTYp — cUCTEMY, COCTOAINYIO M3 HHIYKTUB-
HOM KATYHIKH H KOHJCHCATOpa.

KpasurapMoHwvecKue (OYTH FapMOHHYECKHe) He3aTyxaoulue
XoneGaHus MOXHO NTOJIYSUTh, HCTIONB3YA HE TOJNBKO PE3CHATOPH, HO
¥ TPEXTIOMIIOCHHKH, COCTOSHIIE H3 PESUCTOPOB B KOHAeHCaTopos. Camu
OHM KoNeGaTeJbHNME CHCTEMAMH He ABIAIOTCH, HO CPCOM HUX MMe-
10TCA Takue KOHOUIYpauHu, KOTOPHE CHOCOOHH obecleynTs mono-
XHUTeJIBHYI0 OOpaTHYIO CBSI3b Ha OfipeeieHHON YacToTe.

Hapsiny ¢ reHepaTopaMy KBa3HFApMOHHYECKUX KoneGaHmi cylue-
CTBYIOT ICHEPaTOPH, (hopMa KoNebaHuil KOTOPHX CHABHO OTMYACTCS
OT CHHyCOMZanhHOH, MX Ha3hBAIOT pelakcauHOHHEMH IreHepaTOpaMH.
HauGonee H3BeCTHH CPeNH HHX MYALTHBHODATOPH Y OTOKUHI-TeHE-
paTtophl. OCHOBY PEJJaKCALIMOHHBIX T¢HEPATOPOB COCTABIISIIAT YCHANTE -
JIY € NOJOXUTENRHOM 06paTHOM cBA3HI0. Konebanus nponcxoaaT no-
TOMY, YTO B KOHTYPE OOpaTHON CBSI3M MCTIONB30BaHKW KOHACHCATOPH,
TOKH 3apAAKM H PaspASKH KOTOPHX MPOXOJAT MO pa3HLIM MYTIM, YTO
obecnieunBacTCA TPAH3UCTOPAMH.

ABTOKO/1c6aHMA BOIMOXHH TaKXe B cHcTeME Oe3 ycunuTeny. ¢ 06-
PATHOK CBA3bIO, €CH B Helf eCTh HCTOMHHK NMUTAHMS H npncy-:p‘mye'r
3NIEMEHT, Ha XapaKTEPHCTHKE KOTOPONO HMEETCH TaK Ha3HBacMuii na-
nalommit yyacrox. HanGonee oT9eT/IHBO OH BHACH Ha BOJBTaMIIEPHOR
XApaKTEPHCTHKE myHHeasroco duoda (cM. yuactox AB Ha puc. 1.9). B npe-
JeJIax MAnaloniero y4acTka XxapakrepuceTvk auddepeHImanbHOe conpo-
THBNeHMe 7y = du/di orpuuaTensHO. Baromapd 3TOMY M BO3MOXHE!
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Kone6anns. B MexaHHKe nagaommil y9acToK CBOHCTBEH XapaKTepHC-
THKC AEMEHTa CYXOro TPeRrus (IIPH Nepexoie 0T HOKOA K IBHXCHHIO
CONPOTHBAEHHE YMEHBIIAECTCA). BCEBOIMOXHEC CKPHIN ~— He Y10 HHOS,
Kak aBToKoneGaHKA, O6YCIORIEHHBE ITHM CBOHCTBOM. BosbyxneHue
KOfeOaHHI CTPYH CMBIYKOBLIX HHCIPYMEHTOB IMPOHCXORUT MO 3TOH
X NpHIHHE. * -

AT'PETATHBIE COCTOSAHUSA BEIHECTBA [oT nar. aggregatus —
npUcoeguHeHEH#H]. TBepnoe, XuaKoe U razoo6pasHoe COCTOTHUS O~
HOTIO H TOr0 X& BEWIECTRA, NEPEXOAbl MEXTY XOTOPHIMH CONPOBOXa-
0TCA CKaYKOoOGpa3HHM H3IMEHEHUEM €ro (PU3HYECKHX CBOUCTB
(cM. Takxe Mraadenue, Omeepdesanue, Kunenue u Koudqucauwa). Yer-
BepTHM arperaTHbiM COCTOSIHHEM YacTO Ha3LIBAIOT Nnia3My. ArperaTHoe
COCTOSIHHE BEHIECTBA 3ABHCHT OT (PUBHYECKMX YCJIOBWH, B KOTOPHIX
OHO HAXOAMTCH, M NMPEXAE BCErO OT €r0 TEMIEPAaTypH U JaBICHUI.

C 1pyroii CTOpPOHH, Nepexod U3 OFHOIO arperaTHOr0 COCTOSTHUS
B IPYTO€ MOXeET OCYUIECTRIATLCSA HENPEPHIBHO (CM., Hanpumep, Awop-
droe cocmonnue), UTO YKa3HBAET HAa HEKOTOPYIO YCIOBHOCTD BMUIENE-
HHS arpeTaTHLIX COCTOSTHMI peniecTsa. B cs3u ¢ ativM B oOwielt duan-
K€ BMECTO TNOHSTHA ‘ArperaTHBRIC COCTOAHMS HOJNb3ylorcH Oonee
IHPOKUM TIOHATHEM ‘pa3za’.

AJJIHTHBHOCTD [or nar. additivas — npuaarousnii]. CeokcTso
HEKOTOPHIX (DU3MYECKUX BENWYUH, COCTOAINEE B TOM, YTO 3HaYeHUe
BEJIMYMHBL, COOTBETCTBYIOLIEE LENOMY OOBEKTY, PABHO CYMME 3Haye-
HH BeJIMUMH, COOTBETCTBYIOIHMX €10 YaCTAM HpH Jo00oM pa3bHcHHH
06BeKTa Ha 4acTH. CBOJiCTBOM AIIMTUBHOCTH OGIARAI0T, HAHPHMED,
obbeM, Macca H BEC Tena.

AJIUABATA [oT rpey. adiabatos — HenpoxonuMuii]. Hxonuveckasn
Modesb TEILIOBOTO MPOLECCa, MPOTEKAIOUIErO B ra3e NPH HEHIMEHHOMK
Macce H Ge3 TEIIOOOMCHA C OKPYXAlOicH cpefoil, BBeNeHHas Ui
€ro HATISAHOTO TIPSACTABICHHA W IOCTPOcHHasA Ha P-V auarpamme
XaK Kpusasi, bonee Kpyro m3MeHAOIHAACH C M3MEHEHHEM OfbeMa,
4eM H30TepMa, a Ha S-T amarpaMMe — KaK TOPH3OHTAIbHAs NpsAMas,
napawtensHas ocH T (cMm. Hsooumponuueckuii npouecc).

ATUABATUYECKU I MTPOLIECC. Cm. Haoonmponuveckuti npouecc.

AKKYMVIISITOP [or nar. accumulator — coBupatenn]. Bropud-
HBli ucmovwnux nexmponumanus. IlepBHil akKyMynsaTOp, Ha3BaHHRIH
B YeCTb €0 coszarens uemeHToM Ilnante, 6eu% nmocTpoeH B 1895,
M COCTOSI H3 ABYX CBHHUOBBIX ILTACTHH (INEKTPOZOB), NOTPYXEHHBIX
B pacTHOP CEPHOI KHCIOTH.
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AKCENREPOMETP [or jat. accelerare — yckopsTh U Iped. metteo —
naMepssio). IIpnbop, npeaHasHaueHHBIM IS M3MEDPEHHS VCKOPEHUR
aBrxXylmxes Ten. IMpocTeifimuii akcesepoMeTp COCTONT B3 MagTHHKA,
YCTaHOBJCHHOFO Ha JBIKYLIEMCS TeIE, M cTpelki. IIpH ycKopeHHOM
JBYOKEHWH Te/1a MastTHHX OTKIIOHETCA W TIPHBOMHUT B ABKEHHUE CTPEN-
KY, OTKJIOHSS1 €¢ Ha YToN, [POROPHHOHAIBHEIL yckopeHHIo Tena. Ko-
Hell CTPEJIKH NlepeMe1aeTcs No mKane, rpafyMpoBaHHON B eAMHHIIAX
YCKOpEHHS.

AKCHOMA (ot rpeu. axioma — 3HaYHMOeE, IPHHATOE TOJIOXE-
Hue]. YTBepXIeHHe, NPHHHMAcMOE 33 HCTHHHOE 63 NOKa3areNnbCTBa.
CorIacHO axcuomamuyeckomy memody CHCTEMa aKCMOM COCTABISET
OCHOBaHME HayyHOU Teopuu. To xe, YTO nocmyasam B €CTECTBEHHBIX
HayKax, B YacTHOCTH, B u3nke.

AKCUOMATHUYECKU METO/I. Meton nocTpoeHHs HaySHON
TEOPHH, OTAACHO KOTOPOMY HAYYHAas TCOPHA COCTOHT H3 CHCTEME
aKCHOM M TeOpeM, MpHYEM TeopeMbl MMEIOT HOKA3ATebCTBA, OCHO-
BaHHbIC MCKTIOUHTENILHO Ha aKCHOMAaX M TeopeMax, AOKA3aHHHIX B
paMKax JaHHO#H Teopun. Hau6ornee mupoxo # NociieqoBaTeLHO NPH-
MEHSIOT B MamemamuKe. .

AKTHBHOCTb UCTOYHUKA PATUOAKTUBHOIO HU3JTY-
YEHU, A. CxanapHas ¢pmamuccKkas BeSTHUMHA, BBEACHHAsN VI KO-
JHT4ECTBEHHOIO OLEHHBAHMA GHICTPOTH NpPEBpaliCHUs TAHHOTO HYK-
JMJa B APYToil M paBHasg OTHONMIEHMIO YHCAa DPAcmHajoB AN,
MPOUCXODALIMX 33 HHTEPBAJI BPEMEHM Af, K 3TOMY MHTEPBAIY BpeMe~
HH. A = AN/A?.

AKIENTOPHASI NPUMECD. Ipumech, BaICHTHOCTb aTOMOB
KOTOpO# H2 eIMHMIY MEHBLIE BAJICHTHOCTH aTOMOB OCHOBHOTO n0AYNpO-
600HuKa. B noxapmomieM GOBIBTHCTBE THIIOB COBPEMEHHHRX NOMYNPO-
BOZHHXOBHIX NPHGOPOB OCHOBHBIM BEUIECTBOM ARIAECTCHA YETHIPEXBANEH-
THBIHA Kpemimit. [1o3ToMy 8 KauyecTse aKLICITTOPHOH IPUMECH HCTIONL3YIOT
TPEXBANICHTHHE BewlecTsa (60p, amoMUENM, Tamit, MHIMIL).

AJUIOTPOTIHUS [oT rpey. allos — Apyroit, HHOH K tropos - NOBo-
poT, cBoiicTBO). flBICHME, cocrofiNee B CYUICCTBOBAHHH OAHOTO
H TOTO Xe XMMHYECKOr0 NEMEHTA B BUIC JIBYX HITH HECKOIBKHX ITPOCTRIX
BEUIECTB, PATHYAIOIIMXCS CTPOSHHEM M CBOMCTBAMM, H 00YCTOBEEHHOE
TEM, YTO XMMHYECKHI IEMEHT MOXET 06pa30oBbIBaTh KPHCTAVIHE JH60
pasHoit dopMul, MO0 C pasTHYHBIM YUCIIOM aTOMOB B Monekyne. Mx
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Ha3bBRIOT SANOTPONMUCCKHMY dopMaM#E, WA Mojmdrkanuamn. JIns
BCTpeNalonpMXcs B apHpone 8% aemerToB H3pecTHO Gonee 400 npo-
CTHIX BEMIECTB.

Hanbonee nyirepecHa A/LTOTPORRSA YIAEpoAa. JlaBRO H3BECTHH ABE
€ro MORHQHKANAH — IPAPUT K ATMa3, PE3K0 PATHYAIOUINECS CTPOe-
H¥EM H CBOHCTBaMH. B anMa3ze aTOME pacTioIoXEHN Ha OAMHAKOBhIX
paccTOAHMAX APYT OT APYTa. D10 HAHGONEe TBEPAOE IPHPORHOE BElle-
cr80. KpHcTaumeckas crpykTypa rpadmwra — cioucras. B xaxnom cioe
aTOMB PacTIONOXEHE B BepUIFHAX LIECTHYTONBHHKOB Ha PacCTOAHUM
1,42 A IpyT ot Apyra. PaccrosHue xe Mexy ruiockocTaMa 3,35 A.
Beuay 31010 CBfA3b MEXIY aTOM3MH B IUIOCKOCTSIX OMEHb CHIIbHad,
a MEXIy ITOCKOCTAMY — cabast, ¥ rpaduT nerko pacieruisieTcs Ha
ToHYakuMe yemyiku. Tak Xe HABHO H3BeCTCH HEYNOPAROYCHHRIN
(amop¢HMN) yrrepon — caxa, NPECRCCHHMN YIoib.-

3areM Gnuta oOHapyXxena TpeThd KpucTaLimyeckast dopma yrie-
pona — nTHHeiHas, uMeHyeMas Kap6unoM. Jiua monekyn KapbrHa
xozebaerca or 50 go 250 HM (conepxar ouu 10 2000 aroMoB).

B 1985 r. 61m1 OTKPHTHL YAHBHTEABHHIE YIACPO/HbIE MOTEKYREE Cyy,
cozepxaue no 60 aroMoB, 06pa3yiolIMx cHEPHIECKYIO TOBEPXHOCTD,
BHAIOTHIHYIO NOKpHXe GyTGaasHOrO MAYR, CHKTOro K3 20 IecTH-
YTOABHEX H 12 NATHYTONBHEX FOCKYTOB KOXH. ATOMB YI/Iepoia pac-
TIOJIOXKEHH B BEPIIMHAX 3THX MHOTOYIONHHMKOB. [HaMeTp Takoro
“MaIMKa” 4yTH Dompure 10 A. OnHoBpeMeHHO ORUTH ODHApYXCEHH 60~
Jiee KPYTIHBIE MOJIEKYTH, coaepxalre 70 1 6onee aromos. OHH noxo-
XKW Ha UWTHHIpAYECKHE GaAonnl, 3aBepuieHnbe nanyodepamu. Bee
MHOTOBTOMHEE MOJIEKYJIH YTAepoa HaswealoT GynnepeHaMu. 3 Hux
obpa3yiorTca XpHCTAUIMYECKAE BELICCTBA, MMEHYEMuie ymneputamu
WIH, ¢ BHEIPDCHHHIMH B HHX aTOMaMH METaLIOB, — (yanepuaaMy.
U dynneputsl, ¥ dynnepuan 061a0a10T YHHKANLHRIMM CBOUCTBAMH M
B HacTosinlee BpeMd HHTCHCHBHO HCCHEIYIOTCA BO BCEM MHpE.

Kax noGogHbll npoJyxT CHHTe3a dynnepeHoB OLUIM NOMyYeHHE
rpadHTOBEE HAHOTPYOKH, CONEpXALUIME MIWLTHOHK ATOMOB H KOCTH-
TaJOMHE IMHE B JIECATKM MUKPOMETPOB. OXMAAOT, YTO YAACTCH NTPO-
H3BOANTL HAHOTPYOKHM HNPOH3BOABHOH InuHK. HanorpySxy ‘MoxHo
NpeacTasrTh cefe Kak HONOCKY M3 ORHOTO CJIoA FpaduTa, CBEPHYTYIO
B TPy6Ky AnameTpoM nipuMepHo 1 WM. ITocKoNbEKy cBasH MeXumy aTo-
Mamy B TpadHTOBOM JIHCTE CaMbie CHJIbHEIE H3 BCEX M3BECTHHX, IPOU-
HOCTb HAaHOTPYOXYW Ha paspuiB yHuKanbHa. Kpome Toro, anexrponpo-
BOAHOCTS BHONbL IIOCKOCTH cNiosi rpapura caMad BHICOKad o
CPaBHEHHIO C APYTHMM BeuecTBaMK. [1oaToMy 0OXHIAIOT, YTO-H3 Ny4-
Ka HAHOTPYOOK MOXHO OYAET H3rOTARIWBATH HPOBOAA O4CHD HUIKOTO
CONPOTHBIEHHSA.
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AJIbTEPHATUBHOE IPABHJIO. INpasuia npaBo# ¥ n¢Boii pyku
cyry6o popmanbHhi. [To3TOoMY 110N€3HO ORNAAETS ITPABIIOM, OCHOBAH-
HOM Ha npeAcTasicHun Papanes 0 CWIOBRIX TMHUSX MATHHTHOTO NOJs
v npusuuane Jlenua. B atom cayuae HeoGXoaHMO HCIOIH30BATh eAHH-
CTBEHHOC OOIENDHHATOC (POPMAILHOES NMPaBHJIO ~— HPABYIO CHCTEMY
Koopauuar (cM. fIpacas u aesas cucmemw Koopdunam). COCTOHT OHO
B cnemytomeit JOrOBOPEHHOCTH: HAIIPABNCHHMS TOKa M CBA3AHHOIO C
HHMM MarHUTHOTO IOJI COCTBETCTBYIOT PABOMY BHHTY (pHC. A.2: Kpe-
CTHKOM 0003HaYaloT HanpamleHHe TOKa OT HAC, TOYKON — K HaM).

) 2 j 6) .9

Prc. A2, YcnosrHoe COOTHOIICHAE HaNIDaRneHHH

TOKA B IIPOBOAE i CBA3AHHONO C HHM MArHATHOIO

noan
JiBMXeHHe NPOBOAA ¢ TOKOM B MarHHTHOM 1one. Ha puc. A.3 no-

Ka3aH nponzm 6€3 ToKa BO BHEIUHEM MaTHHTHOM novie (4) M IIPOBOJ
C TOKOM, TEKYIIMM OT Hac (6). MarHuTHOE nose ToXa, CKAAAHBaACH
C BHEIIHBM MaTHMTHHIM IIOJIEM, IPHBOJUT K TOMY, YTO CIIPaBa CHWIO-
BHE JIHHHHA CTYINAIOTCs, a ciieBa — paspexawrcsa (puc. A.3, ¢). Cry-
IMEHHBIE MMHUM Nons (06pa3: NofoOHO HATAHYTHRIM PE3HHKAM) Bhi-
TANKABAIOT NPOBOX BIEBO (PHC. A.3, 2).

)

Puc. A.3. K onpesesetifo HANPaRICHHA TBHKE-
HHA MPOBOAA C TOKOM BO BHENTHEM MATHRTHOM
noyge
HanpasreHne Toka, BH3BaHHOIO OBHXeHHeM nposona. [pearono-
WM, HANMPARICHHE BHEITHETD MACHWTHOTO NOJIA U HBVXCHHA MPOBOKA
TaKOBH, KaK MOKa3aHo Ha puc. A4, a. & 6 o
Cornacho npuHImMNy-JleHua, T0K AoA-
XEH HMeTb TAKOE HATPARICHHE, YT0- | )
GH IPENSTCTBOBATL ABIKCHHIO. [t k/
ITOTO JIRHMH MATHUTHOTO [TONA JOA-
XHHB CTYCTHTBCS clieBa (pHC. A4, 6). Puc. A4. K onpézenerio o
3HAYHT, MATHUTHOC IJO/C TOKA JO/DK- mm' TOKa B YpOBOZE, W‘
HO OHITh HATIPARNEHO NPOTHB Y3COBOH py puemmiem MarHATHOM MONe

23



crpenku (puc. A4, ). [losTomy. cornacHo npaBuily NPaBOrO BHUHTA,
TOK JOJIXEeH TeUb K HaM.

AJIb®A, «. [lepan Gyksa rpevyeckoro angasnta. B nepeHocHoM
CMBIC/IE MCTIONB3YETCSL KAK CHHOHUM CJIOB Repeblil, HAYQAbHbI.

ANbPA-UINTYYEHUE. TepMun ucnoss3yior B ABYX 3HAUCHHSAX.
1. McriyckaHue pagnoakTUBHBIMH SAPaMU arbgha-+acmisy, COTIPOBOX-
[aollee paluoakTHBHOE IpeBpalleHue siiep. 2. I1oTox arsgha-vacmuy,
HCMYCKAEMBIX DATHOAKTUBHBIMH SIPAMU.

ATIB®A-TTYYMN. To xe, 4to assgha-uziyrenue (2).
i
ANTbDA-PACTIAA. Pacnian amomubix s0ep ¢ NCIyCKaHHEM atba-
uacmuy (sinep renus). [pu anpda-pacnane 3apadosoe uucao yMeHpiua-
ETCS HAa JBE €AUHHUBI, 2 MaCCo8oe wucad A — Ha YeThIpe eAUHHUGL,
HanmpuMep:

Zszg’Ra — 22Rn + {He.

ANIb®A-YACTUUA. Slapo atoma remust $He, colepxallec ABa
NPOTOHA M ABA HEHTPOHA.

AMOPPHOE COCTOAHUE [oT rpey. amorphos — GecdopMen-
Huii]. TBepaoe COCTOSHKE BEILECTBA, XapAKTEPH3YIOIICECH H3OTPONHU-
€ii M OTCYTCTBMEM ONPEACICHHOLO 3HAYCHWA TeMITePaTyps! NNARICHUS.
[Ipn moBBILIEHUH TeMMNepaTypbi aMOPGHOE BEIIECTBO pa3MsTYacTCA
M NOCTENEHHO TIEPEXOIHUT B XHaKoe cocToaHue (cp. Kpucmana).

AMIIEP, A. EfMHUIIA CITLI MIEKTPUYECKOrO TOKA, OJHA U3 CEMH
ocHOBHBIX eavnnil B CU. | aMriep paBeH Cific HEU3MEHSIONIErOCs TOKa,
KOTOPBIi TIPH fIPOXOXISHUH NO NBYM TIPAMONUHEHHBIM Mapaiieib-
HBIM OPOBOAHHKAM GECKOHEUHOH IIUHBI 1 HUYTOXHO Majioj Iuiolia-
IIN KPYrOBOTO IOMEPEYHOro CEYECHUS, PAcTiONOXEeHHbIM B BAKYYME Ha
paccTosHMY 1M OAMH OT IPYroro, BbI3BaT OB HAa KaXIOM YYacTke
MPOBOAHUKA IIMHON 1 M cuny B3auMoIeiCTBUSI, paBHYIO 2-107 H.

AMITEPBOJIBTOMMETP, ABOMETP, TECTEP. KoMmGutiupo-
BaHHLIN 21EKTPOM3IMEPHUTEIbHbIH NPNUOOP, npenHasHAuYeHHBIH A1s
U3MEPEHUSA B ILIMPOKUX TIpeesIaXx TOCTOSHHOIO U NEPEMEHHOIO Ha-
NPSOKEHUsT U CHABL TOKA, 8 TAKXKE JEKTPUUYECKOTO CONPOTHBACHMS,
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AMIIEPMETP [oT amnep u rped. metreo — uamepsio]. [Ipu6op
VTS UIMEPEHMST cuasl 3nekmpuyeckozo moka. [1poobpazoM coBpeMeH-
HBIX aMIIEPMETPOB OBUT TaK Ha3bIBaeMBIi TAHNCHC-FAIbBAHOMETD, CO-
CTOAMMA U3 MAFHMTHOM CTPEAKH, YCTAHOBJIEHHOM Ha OCTPHE M pac-
MONOXEHHOI 110 OCU CBUTOrO B KatyIuky nposona. Ilpu npoxoxaeHKH
110 MPOBOAHMKY JIEKTPHYECKOTO TOKA MaTHHTHAA CTPEJXa OTKIOHS-
JIach Ha yTOJI, MPHOIUIUTENBHO TPONOPLHOHANBHBIA 3HAYEHMIO CHIIBL
TOKAa. AMIIEPMETD BKJTIOYAIOT NOCKEOBATENBHO € YH4ACTKOM 3CKTPH-
YecKOH LieMHu, Ha KOTOPOM NMPOM3BOAST K3MEPCHHUA.

AMIUIUTYJA [or siat. amplitudo — npocTpaHHOCTh, OGLUMPHOCTE].
TepMuH HCIONBIYIOT B ABYX 3HAYCHMSX.

1. Moayns HaubONBWEO OTKIQOHEHHSA OT HYNA QH3UUECKOH BENH-
YUHH, MCTIONB3YEMOH U1 OMTUCaHHUS TICPUORNIECKHX KONeOATEIbHBIX
npoueccos. Hanpumep, mamemamuyecxkoli Modersio Konebanusi MasT-
HHKa B MEXaHWYECKMX 4acax WIM TOKAa KOJNeOaTebHOIO KOHTYpa B
NEKTPOHHOM IeHepaTope SBISETCH rapMOHHYECKAn PYHKUHA:

x = X, sin(at +¢),
tie X,, — aMIUIMTYna (CM. Takxe [apmonuueckue korebanus).

2. Monynp HanboLLIETO OTKIOHERUS OT HYNIS GU3HIECKOM BeH-
YHHK, KoneGmouleiics He nepuonudeckd. Hampumep, ceoGoaHbic
koaeGaHusl, BO3OyXKAEeHHBIC B KOHTYpE COCTOALIEM M3 KoHdeHcamopa
U undyxmuenod kamywxu { LC-KONTYpe), HOCTENEHHO 3aTyXaioT U3-3a
NOTEPb SHEPTHH. MaTeMaTHyecKas MOZIE)b, YIOBICTBOPHTEALHO OMK~
CHIBAIONIAst STOT NPOLECC:

x = X,e"sin(of + 9),

e 1<<l/®@ — MOCTOsIHHas BpeMeHW. AMIUTHTYAQH B 3THX CIy4asix
HA3BBAIOT YMEHBILAIOWIYIOCK CO BPEMEHEM BeMuuuHy X, e™/* .

AMIMAUTYAA UMITVILCA. Momyns HauGOMNbINEro OTKAOHEHHS
OT Hynst HatpsDKeHHA (aMILTUTYAA HMOYIBC2 HAIPAKCHMST) MITH CHIIRL
TOKA (aMILTMTYJa MMIYAkCa TOKA) NPH NEPUOAMYECKOM HIIH HENEpH-
OOMYECKOM Ipouecce (BKIIOYas ONHHOYHEIE MMITYJIBCHI).

AMIUTUTYAHAA MOAYIIALIUSA. Cm. Modyasyus.

AHAJIU3. [lpuem nayynozo muiwisenys, COCTOSANIMHA B BBIBOAE 3a-
KOHa MOBEAEHHA M3ydaeMol cHCTEMbl MOCPEACTBOM BBLABIEHUSA ee
3EMEHTHOTO (KOMITOHEHTHOI0) COCTaBa K CTPYKTYPbI Ha OCHOBE NIpHU-~
MEHEHHSA K KOMMOHEHTHBIM ¥ CTPYKTYDHBIM 33KOHaM MaTeMaTHuec-
KHx MeTonoB (cp. Cunmes).
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AHAJIN3ATOP [or rpey. analysis — paxioxenne, pasbop]. B omrn-
K€ — YCTPOHCTBO Wi OOHAPYXECHHA H HCCIICAOBAHHS nOASpU3ayuy ceema.
B niepBLIX OMKITAX MO [MOJAPH3ALIMY CBETa B KAYCCTBE AHANNM3ATOPA HC-
TIONb30OBATICA KPHCTALT TYDPMAIMBA B (POPME TORKOH ntockonapantens-
HOU naacmurKu, Bepe3aHHol TaKuM o0pa3oM, YTOOKN OfHa U3 ee Tpa-
Heil 6bl1a mapajuienhHa OCM KpucTaula. Benenctene awuzomponuu
TYPMAJIHH CHJIBHO TOrjOIHaeT MCKTPOMATHHUTHOE H3NyUCHHE
¢ KoyeGaHNsIMH, TIPOUCXONSIIHMH B IUIOCKOCTH, NEPIICHANKYNSIPHOH
ocH kpuctawia. Hao6opor, 21exTpoMarHHTHOE H3TydeHHe ¢ Xosieha-
HHAMH, MIPOUCXOMAIIMMH B IUIOCKOCTH, NAPAUIETbHOH OCH KpHCTAI-
na, NornoMAeTCa OTHOCUTENbHO cabo. [Ipn HayueHHH MONApU3ALMH
CBET NMpOIyCKaeTca uepe3 Bpawalomyiica aHanusarop. Ecnu uyrteH-
CHBHOCTb CBETA MPH 3TOM H3IMCHACTCA, 3HAUMT, CBET MOSIPH3OBAH,
¥ Hao6opor. [1o yrny nosopoTa aHanH3aTopa, PH KOTOPOM MHTCH-
CHBHOCTb NPOUIECAIICTO CBETA MHHMMAaNbHA, MOXHO OTIPERENUTE 110-
JIOXCHME IUVIOCKOCTH NOJISPH3ALMY CBETa (PasyMeeTcs, B CIyYae TUIOCKO
MOJIPHIOBAHHOTO CBETa).

AHAJIOTHA. Cxoncteo QyHKUM# pautHYHKX 00bEKTOB. YMO3aK-~
JIOYESHHE 110 BHAIOTHH (NpUeM HAYHHO20 MbUAeHUs) TTO3BONSET BHSAB-
JISITh HEW3BECTHHIE CBOMCTBA MIH OTHOHICHMA OOBEKTOB, NIpHHAIUIE-
KAIHX K KaKOH-TO 061acTH OGBEKTHBHOTO MUPA WM 3HAHMEH HA OCHOBE
CXOACTB2 NHBIX CBOWCTB 1 OTHOLICHHH ¢ oOnexTamMu Apyro# obaactu.
HauGonee M3BECTHHIH NPUMED — 22eKMPOMEXARUYecKUe AHAN02UY.

AHTCTPEM, A. Buecycremuas exunvna deuns, pashas 10710 .
Hagpanue gano B yecTb INBSACKOIO yaenoro Annpeaca Vionaca Anrer-
péMa, KOTOPHH RBEJ aHICTPEM B ynoTpebieHue B 1868 r. [lpuMensaercy
IJIaBHRIM 00pa3oM B ONITHKE, aTOMHOH ¥ MOJICKYASPHOM (r3NKe.

AHEPOUA, BAPOMETP-AHEPOH/ [or rpeu. a — monHoe o1-
pHIjaHHe, NEros — MIAXKHMHA K eidos — sun]. Mpubop ans uamepeHns
ammocgheprozo dagnenus. OCHOBHAA JacTb AHEPOKAA — TOHKOCTCHHAN
IHCKOOOpa3Hag MeTannudeckas Kopoboyxa, a3 XOTopoi 0TKayaH Bo3-
Iyx. Iox aeHCTBHEM HapY)XHOTO BO3AYXa KpHIlKa Kopobouxu nporn-
Gaerch. Yem Gonvire AaBAenne, TeM Gofibliie nporMGaerca Kphnixa,
# HaoBopoT. CHCTEMA PHYATOB YBC/IMYUBAET OTKIOHEHHE H coob1aer
€ro CTpenke, KOTOpas HepeMEHIaeTCd Mo [UKae, rpagyHpoBaHHOM
B CAHHHUAX JABACHHA (CM. TAXKE Bapomemp).

AHU3OTPONHUA [oT rped. anisos — HEPaBHHH H tropos —
cBO#icTBO). SIRIeHUE, COCTOSIIEE B 3ABHCHMOCTH PU3HUECKHX CROKHCTB
OT HAIPaB/IEHHA BHYTPK MOHOKPHCTALIMYECKOTO Tela K O6yCHoReHHoe
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YHOPSIAOYCHHEM BHYTPEHHUM CTpoeHMeM kpuctamnoB. Habaronaerca
B ARICHHSAX TEIUIO- K 3MEKTPOMIPOBOAHOCTH, PACTIPOCTPAHCHHSA H NO-
[NIOLIEHHS 3BYKA M CBETAa B MOHOKPHCTAVIAX. AHMIOTPOITHA MOXET OLITh
CBOMCTBEHHA M PH3UUECKOMY NIPOCTPAHCTBY NP HATMYMM B HEM IeK-
TPOMArHWTHOTO, IPAaBUTALKOHHOTO 10l (cM. H3omponus).

AHHOH [oT rpey. ana — BBepx K ion — payuusi]. OTpruaTensHo
3apSOKCHHAg Yacmuya, o0pasyiowiascs U3 amoma WK MoseKyib B pe-
3YJILTaTe NPHCOCIMHEHUA ONHOTO WIH HECKONBKHX 24¢KMpPoHos. AHHO-
HHl MOTYT CYIIECTBOBaThb B DacTBOPAX MeKMPOAUMOS, KPUCmarigx
C MOHHOU CBA3BID H B 2a3ax. TepMHH Gl BBeaeH B 1830 r. anrauit-
ckum dusnxom Maitiom dapageeM Anst 0603HAYCHHS YACTHH Bele-
CTB3, OCAXKMAOIIMXCA NPH Mexmpoause Ha anode; OTCIONa H Ha3ga-

"HMe — “uaymmi X aHony”.

AHHHUTWIALIUA [or nar. annihilatio — wwyro]. SBnenue, co-
cTofllee B NMPEBPAILEHUU ¥gcmuyt: U COOTBETCTBYIOIIEH el anmuya-
cmuy PR MX CTOIKHORCHMH B APYTME YaCTHLN, H 0BYCIOBACHHOS
NEKMPOMAZRUMHM HITH CUALHUM é3aumodeiicmeuem. HanmpruMep, npu
AHHUTWIARMK 39eXMPoHa | NO3UMPOHA BOSHAKAIOT KBAHTH DNEKTPO-
MAaTrHHTHOO NOIS — ¢homonsl. AHHUTHIISIMS — He YHHUTOXCHHE Ma-
TEPHH, a nepexos ee U3 GopMH BeHIeCTBa B GOpPMY [10ASt B [OTHOM
COOTBCTCTBHH ¢ 38KOHAMM COXPaHCHHSL.

AHOJ [oT rpey. anodos — 1iyTh BBepx]. TlonoxurensHumit momoc
UCMOMRUKG NeKMPonumanus Wid 33exmpod Kakoro-nu6o npuGopa,
APHCOEORHACMBE K NOAOXHTCALHOMY MOMOCY HCTOYHHKA. Tepmum
peencH B 1834 r. anrmiickum dusuxom MaiiknoM @apageem.

AHTEHHA [or nar. antenna — pes, Maurta]. YCTpPOHCTBO s
uzsywenun (epenaromas ANTCHHR) WIH NpHeMa (PHEMHAA aHTCHHA)
paduoeoan. Iepsag aHTeHHA GhUTA CKOHCTpYHpoBaHa B 1887 r. nemen-
xuM du3ukom I'enpuxom [epueM i npeicrasisana coboit Nsa MEAHBIX
CTEPXHA ¢ METAUIMYECCKHMH 1I3paMH Ha OOpaINEHHLIX APYT K APYTY
KOHIIAX, pasfeNCHHBX WCKPOBBIM IPOMEXYTKOM H TOIKTIONEHHENX
K undyxuuonnoll xamyusice. IT0 yCTpo#cTBO OLIIO HAIBAHO B HATHHEH-
meM “uGpatop I'epua® (He NMYTaTh ¢ €ro MBEICJCHHOH MOAEABIO —
Ounonex Tepya!). B paspsnHOM TIPOMEXYTKE BO3HUKWIH 21€KMpoMaz-
Humuwe xosebarus dactotolt v= 5108 Iy, wro cooTBETCTBYET MMHE
BOJHK A = 0,6 M. [TepBre aHTEHHBI, IPHIOAHKIE VIS MPAKTHIECKOTO
HCHONB30BaHHSA, GbUTH NIOCTPOCHH B 1895—1896 rr. pycckum yueHbIM
A.C. TIONOBHM B HC33PHCHMO OT HETO HTANILAHCKHM HHXEHEPOM
I'. MapkoHu. !
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AHTH... [rpey. anti]. [IpscTaska, 0G03HAYAIOHIAS TIPOTHBOIGIIONHOCTD
WK BpaXae6HOCTD YeMY-THGO0 (COOTBETCTBYET BYCCKOMY “IparuBo-").

AHTHMMP (cM. Anmu...). MBICTICHHAS MOAEIh CTPOCHHS HEKOTO-
PBIX KOCMHYECKHX OOBEKTOB, BREACHHANA LI PEIEHHA 3aa¥ KOCMO- .
JIOTHH W TIOCTPOEHHAS KAK COBOKYIHUCTb anwmusacmuy (anmunpoma-
HO8, GHMUHEIMPOHOE Y NO3UMPONOS), ODBCIHHEHHBIX B AHTHATOMBI,
KOTOphi€, B CBOIO OYEpeHAb, o0pas’yloT aHTUBEIIECTBO, W3 KOTODOro
M TMOCTPOEHH 3TH OOLEKTHL.

HecmoTpsi Ha 10, 9T0 B 1973 1. GBI MCKYCCTBEHHKM IYTEM TTONY-
YeHH SApa AHTUTe/Ms, COCTOSIME M3 IBYX aHTHIIPDOTOHOB H ABYX aH-
THHEWTPOHOB, TIPEACTABNCHUA 00 aHTHMUPE OCTAIOTCS MTOKa Ha YPOB-
He MBICTICHHON MOJEIH.

AHTHUHEHTPUHO, ¢ . DrexTpruecku HeifThanbuas asemenmap-
HaA yacmuya; aHMuHacmEKa No OTHOMEHHIO K Hedmpuno. CylecTBO-
BaHHWe aHTHHENTPHHO 6pUT0 Npenckasaxo B 1930 r. ¢puankom Bonbd-
raHroM [Taynu # SKCiepHMEHTATLHO OGHAPYXCHO B COCTABE HATYYCHHA
finepHOro peakropa B 1956 . amepHKaHcKuMH dusnkamu Dpenepu-
koM PaitHecom n Knaiinom KoysHom. B ommte HaGmonanca 3axsar
AHTHHEHTPHHO npomotiom ¢ oOpa’oBanNeM reldmpona W no3umpona,
NPOHCXOMSIIIHNA N0 peakIuy:

Y R Y A

Haunbonee BaxXHBC NPOLECCH C YIaCTUEM aHTHHEUTPUHO: Gema-
pacnad Anep H 3NCKTPOHHHIA pacnan CBOGOAHOTO HEHTpoHR, oGyc-
JIOBJIEHHNIE C1abbix G3aumodeiicmeuem, a TAKXe MPOLECCH!, 00YyCIoB-
JIeHHKE WIEKTPOMATHHTHRIM ‘M I'DABHTALMOHHKM B3aHMOACHCTBHSIMM.

AHTUHEWTPOH, 4. DieKrpudecKH HeHTpaNbHas MeMeHmap-
HaA Macmuya; aHmuyacmuya N0 OTHOWEHHIO K Helimpony (CM.). AHTH-
HeHTPOH ORI OTKpHT B 1956 I. rpymno#t aMepukancKAX (PU3HKOB
(b. Kopk, I'. JlambGeprcon, O. Ilnuuonn w B. Benitens) B onmtax no
PacCeaHMIo IyYKa AHTHITPOTOHOR HA SAAPAX MMIICHH, IPOHCXOMIALIE-
MY 110 CXeMe: )

Y LY L

TlonobHo cBoGOAHOMY HEHTPOHY, aHTHHEHTPOH — HECTaGWILHAS
3JIEMEHTAPHAS YaCTHLA; OH PaCHAJACTCA N0 CXEME:

ot o P &+ VO

OnHako ropasie 6ojiee BEPOSTHA €r0 QHHUZUAALUR C HEUTPOHOM C
06pa30BAHHEM HECKOMBKKK 3APIKEHHBIX HU-HEIOH06.
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. AHTHUITPOTOH, P. OTpHuaTe bHO 3ap/DKEHHAA IeMEHMAapHan
HacMuya, aHMUYACMuLA IO OTHOWIEHHIO K ApomoHy. AHTHIIPOTOH GrUT
OTKPHIT B 1955 r. rpynnoit aMmepuKaHCKHMX (HUIUKOB 1O PYKOBOACTBOM
Swmwmo Cerpe 1 Oyasia Yembepriena B ONLITAaX N0 PAaCCEAHMIO NPOTO-
HOB, NIPEABAPHTENBHO YCKOPEHHBIX Ha YCKODHUTENE, Ha SapaxX MCIHOH
MMILEHH, [TPOMCXOATIIEMY 1O CXeMe:

P 4+ P o P e Pt Py P
Tpu enuuzuAyuu AHTUNPOTOHA 00Pa3yeTCs HECKONLKO 3apSAXCH-
HBIX nii-MEI0H0E. '

AHTHUYACTHUIHI (cM. Asmu...). DrieMeHTapHEIE MACTHIH, CIOCOG-
HHE X am:uzwmuuu HMMEIOT OMHHAKOBYIO C OOBIMHAEIMH YaCTHIIAMM Mac-
CY, cnuH ¥ BPEM# XHU3HH, OTHAKO PANHIAIOTCH 3HAKAMH NIEKTPHYECKO-
TO 3apsiia ¥ MArHUTHOTO MOMEHTA. AHTHYACTHUEH ANEKTPOHA ARIAETCH
TO3HTPOH, APOTOHA — AHTHOPOTOH, HeUTPOHA — aHTHHEHTPOH.

ATITIPOKCHUMAIIHA. TpuGmkeaHoe npeacraprenne. CTporo
rOBODSA, BCEe HAINM 3HaHMs NPUOMIDKEHHRE (cM. Modeau e nayxe). Tep-
MEH annpokcumayus — Matemarmdgeckuit. C MaTeMaTHyeckol TOUKH
3peHNd, anMpOKCHMALHA COCTOMT B 3aMEHE CHOXHOW, TpyAHOU s
aHaIH3a M BHMHMCICHHI Mamemamuyeckod Modeau ynpolieHHoM, 60-
Jiee MPO3Pa4HOH st aHanM3a M Goree Nerkoi JUisa BHINcIeHuii. B oc-
HOB¢ aNMPOKCHMALIMH JIEXHT abcmpazuposanue. Korna XOTHT yKa3aTh,
Kakasg MMEHHO MATeMATHHECKAs 3aBMCHMOCTH NPUMEHEHa IAs anm-
POKCHMaLMM B KOHKPETHOM CIIy4ae, TOBOPAT O THHEWHOH ANMPOKCH-
MalH, KBJPaTHYHON aNNPOKCHMAIMH U T. I1. ECTECTBEHHO, yTO arn-
NPOKCHMHPYIOINAS MaTeMATHIECKas MOIEA ARNACTCA MEHee TOYHOM,
YeM HCXOOHAasA.

APEOMETP [or rpe4. araios — HeIUIOTHRH}, XHAKUA 1 metreo —
uamepsio]. [pubGop mis usmMeperns IWIOTHOCTH XuaKooT. [Ipocreit-
i apeoOMETp NPeACTaBIAeT Cob0it CTEKIAHHNI COCY/ C TPY3HKOM,
CHabOXEHHBI [IJIMHHEM OTPOCTKOM, Ha KOTODHIf HAHECeHAa HIKAia.
B XHRKOCTH apeoMeTp Norpyxaercs Ha GONbIUyIO WM MEHbLIYIO Ty~
GuHy B 3aBUCHMOCTH OT IUTOTHOCTH XHAKOCTH. YeM Bombline 1wtor-
HOCTb XXHIKOCTH, TEM MEHbIIE NOrpyXaeTcs apeoMeTp, i HaoGopoT
(cM. 3akon Apxumeda). Ha mikane orMeYeHBI 3HAYCHMS TUIOTHOCTH KU~
KOCTH, COOTBETCTBYIOIHE NOTPYXCHIIO apeOMETPa J0 JAHHOTO JIeNeHHUS.

ATMOC®EPA 3EMIH [or rpeu. atmos — nap u spharia — cdepa].
Taspobpasnan obonouxa, oxpyxaroinas 3emmo. CocTouT K3 asota (78 %),
xucaopona (21 %), aprota, yIieKUcAOro U APYTUX ra30B M NapOB BOABL.
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ATMOCQEPHOE JABJIEHUE. Jagienue, KOTOPHM OLEHHBIIOT
HMHTEHCHBHOCTh MEXaHWYECKOTO AeHCTBUA ammochept 3emau Ha Ha-
Xongummecs B Helt npeamerst. OnpenensieTcd BecOM BRILEIEXALLETO
croaba Bozayxa. ATMocdepHoe AaBlIeHIE YORIBaeT ¢ BHCOTOH. ATMO-
chepHOe RarNeHHUe BliepBHiC GHUIO M3MEPEHO B ombite ToppHuenu
(cM. Bapomemp). B Hacrosiee BpeMs i UIMEPEHHs atMocdepHOTro
JaBncHW UCHOAB3YIOT NIpROOp anepoud.

ATOM [or rped. atomos — Hemenumblit]. HanMenbnsas gacruna
XUMHYECKOTO IIEMEHTA, KOTOpasi ABISETCA HOCHTENEM €I0 CBOMCTB.
ATOM COCTOMT M3 TONOXUTENBHO 33PSKEHHOTO Anpa (CM. Amomnoe
Adpo) ¥ anexmporos. PazMepbl aToMa NOpAAKa 10"%(, 3HEPrHs CBA3U
BHEIHMX NEKTPOHOB B aTome Topaaxa 10 3B (cp. Moaexyaa).

ATQMHAS ETUHULIA MACCEHI, a.e.M. Buecucremtas eauHK-
12 Maccu. AToMHas eJWHHHA Maccei — 1/12 Maccer aToma M30TOMA
yIJIEpOaa ¢ MacCOBBIM yHCtoM 12, 1 a.e.m. = 1,66-10727 kr,

ATOMHAA PU3HKA. Pasnen GhH3uK, H3Yy4a0HHH H OMUCHIBA-
IO CTPOEHHE M CBOHCTBAa ATOMOB.

ATOMHAS SBHEPTHA. To Xe, 410 aaepuas 3Hepras (cM. Iwepeus).

ATOMHOE 41PO. UenrtpansHad 9acTb amoma. COCTOUT U3 npo-
moHOe ¥ Helimponos, CBASAHHBIX CUABHBIM 63aumModeticmeuem MeXIy
HHMH (332 HCKIIOYCHHEM Spa aTOMa BOAOPOJA, COCTOSINEIO TONBKO
H3 oHOrO NpoTOHa). CymiecTBOBAHME aTOMHLIX SACP ORUIO YCTAHORMIC-
HO B OTIKITaX aHIMiickoro pu3nka OpHecta Pesepdopna (cM. Onum
Peszepgopoa, Ilnanemapnas modeas amoma).

ATOMHBIE CTIEKTPBI. CriexTpsi TOIIOMICHHS MM WCTIyCKa-
HHSA CBETAa CBOGONHBIMH aToMaMu (M. [Tozaouienue u uzsywerue ceema
amomamu).

ATPUBYT. Hmmeuw CBOJICTBO BEUIH.

Mpumevyanusa. 1. HIHPOKo M3BECTHA MHCITH O TOM, YTO MATEePHs He
CYIIECTRYeT 6e3 ABMXEHHSA, a IBHXEHHE — 63 MaTepun, MpAYeM ABUKCHUE
PaccCMaTPUBAIOT NIUPOKO — KAK BCAKOoe WiMeHeHHe, [1o-BUIHMOMY, 9TY MBICITL
CIEAYET PACIIMPHTL. JeNo B TOM, YTO HAPALY C ABHKCHHEM BEIAM IIPHCY-
H{H HEKOTOpPHIE PYTHE HEOThEMJIEMEE OCOOCHHOCTH: KOHKPETHBIE CBOM-~
CTBa, OTHOLICHMS K OPYTUM Bel1aM, BIaMMOACHCTBMA ¢ APYTHMH Beila-
MM, ABNCHUA, MPOHECCH, coOnTHsa 1 coctonuus. [TosTomy tenecoofpasto
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IHaYEHHE TCPMHHA anpubym IOHAMATD GoJiee LUMPOKO — KaK MoBYyI0 HEOTHEM-
JEMYIO OCOGEHHOCTD BENIM.

2. PasbepeMcs, K KAKOMY MUDY —— MADY Belledt WiN MHPY uae#k — clieny-
€T OTHOCHTD ATPHOYTH (CM. [Ipedmem mucau). BeCCMBICIEHHO pacCyXaaTh O
XaKoi-1u60 BEMIK, HTHOPHPYA ¢¢ KOHKPCTHRIE arpulyThl: TONLKO 4epe3 HAX
MBI BOCHPHHKMACM KaXIY0 Belllb; 6¢3 3Toro BEUTs WIS HAC IPOCTO He Cyie-
ctByer. T109TOMY, XOTS KOHKPCTHhE ATPHOYTH — HE CYTh BSHIM, HX HEO6X0~
IVMMO BKMIOYHTh B MHp Beiell. MHHME cnoBamMu, Mup Bemie#t COCTORT H3
CaMHX BeUIed H HX KOHKPETHHX aTpHGyToB. O606HIA0NME Xe TIORATHY ‘am-
pubym soobwe’, ‘ceoiicmeo eoobuie’, ‘Osumcenue oobue’ M T. 1. — a06CTPaK-
1MH, ¥ OHM TIPHHAJVICKAT MMpPY Mici.

ATTO..., a [or Aar. atten — BoceMHanUaTs]. [IpHCTaBKa X HauMe-
. HOBAHHIO eAMHHIM DUIAYECKOH BETMYMHE AA 06Pas0BaHHA JONDL-
HO# exMHHLUEL, pasHoit 10718 ot ucxommolt. Hampamep, 1 ac (aTtoce-
KyHpa) = 10718 ¢,



b

BA3A [or rpeu. basis — ochoBanue]. Cpeanwit cioll Sunossprozo
mpan3ucmopa. HocHTenH 3apafa NOCTYHAIOT B HEE M3 HAPYXHOTO CIIOA,
Ha3HBACMOIO 3mummepom, U YXOAAT B APYroi HapyXHHH CIOH —
xoasexmap. T NPOBOXMMOCTH 6335l NPOTHBOTIONIOXEH THITY HPOBO-
XHUMOCTH 3MHTTEPA U KOILIEKTOPA.

BAJUIMCTUYECKASA KPWBAS [or rpeu. balio — 6pocé:o]. Tpa-
E€KTOPHS1 ABIXCHHA Te/1a, GPOIIEHHOTO NOK YIJIOM K TQPH3OHTY. B nep-
BOM .TIPUOMIOKEHHH NIPEACTARISET CO00il KPHBYIO BTOpOre MOpHAKa,
ONACHIBAEMYIO YPABHEHHEM BHHAAZ
gz

p) s

y=x-lga— 2
2v0cos o

Ile X, y — KOODIMHAaTH Tejia, V, — HayalbHasd CKOPOCTh Tejid, &t —
YTOJI MEXAY BEKTOPOM ¥, H TOPHIOHTOM, £ — YCKODEHHE cBOGO/HOrO
naneHya. Brepesie nocTpoeHa uranbsHCKUM $pusmkoM Fannneo Famu-
neeM. Tlpu Gonee TOYHBIX pacyeTax HeOOXOMMMO YUHTHBATE CONIPOTHR-
JIeHMEe BO3fyXa, YMCHBIICHHE CONPOTHBACHHSA BO3dyXa C BHICOTOM
H psif apyTHX BaKTOpOB.

BAPOMETP [or rpeu. baros — TspkecTb M metreo — H3Mepalo).
INpu6op, npeaHazHaYeHHEIA I H3MepeHust arMocdepHOro Aabie-
Hus. Hepsoiit GapoMeTp #3roroBun B 1643 r. uranbstHckuit pusnk JpaH-
mxenucra Toppuyemwmn. O cOCTOLT M3 3anmasHHON ¢ OHOrO KOHIA
CTEKAAHHOM TPYOKH IITMHOK NMpUMEpHO 1 M U 931Ky ¢ pryThio. Tpy6-
KY HanOJHWIM PTYTHIO M, IWIOTHO 3aKPHB He3anagHHHHA KOHEH, no-
TPYXAaJNH ero B YauIKy ¢ pTyTsi0. TpyOKy YCTaHARNHBANH BEPTHKAILHO
H ocBoGoxanu orsepcrue. [lon neiCTBHEM TATOTEHMS YacTh PTYTH
BEUIMBAETCA U3 TPYOKM M YPOBECHB PTYTH B TpyGKe HaJl HOBEPXHOCTBIO
PTYTH B YallIKe YCTAHARMMBACTCS HA BHICOTE, MPAMO TIPONIOPLHOHAb-
HOH H3MepaeMoMy HaBnenuio. [To pesynsrataM MHOTONETHHX Habmo-
JIeHHIH HOPMAIBLHBIM NPHHSATO CYUTaTh arMochepHoe NaBneHne, CooT-
BETCTBYIOUIEE BRICOTE CTON0a PTy™T™M, pasuoi 760 MM. Ilpu nosuilienuy
HNaBJE€HUA PTYTD B TPYOKE NOAHMMAETCA — “OapoMeTp NOAHHMAaeTcs”,
a pM MOHIKEHNM — “GapoMeTp maziaeT” (CM. Takke Anepoud).

BATABCKME CHNE3KH. Kanenbku 3aCTHIBIIETO CTEKJIa Irpylle-
BUIAHOMK GOpME ¢ TOHKMM XBocTMKOM. Ilomyuaior ux, kanas pac-
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IUIaBIEHHOE CTEKJIO B Bofy. B pesynbTare GHCTPOTO (M HO3TOMY HepaB-
HOMEPHOTO) OXNAXIEHUA [MOBEPXHOCTHOTO COSt M BHYTPEHHHUX obna-
cTeit B OaTaBCKOH cie3Ke BO3HMKAIOT MeXaHMJIeCKH e HanpsxeHus. J1po-
ARISIOTCA ORH CeAVIomuM o0pa3oM. BaTaBckas cie3Ka BRIECPXHBACT,
He paspymasch, CWIbHHE YAapH IO YTOINIEHHOHA 9aCTH, HO MTHO-
BEHHO PAacChHINAETCH B NOPOMIOK, €CNIN OTIOMHTL XBOCTHK. DHeprus
HANPIKECHHOTO COCTOSHMS CTONb 3HAYMTEIbHA, ITO NPH OTIAMbIBA-
HHUH XBOCTHKA B CTaKaHe ¢ BOAOH CTakaH oOBIHO pa3OHBaeTcd.

\ .

BE3PA3MEPHAS PUINYECKASA BENINYUHA. Dusuueckas
6eauyuna, B pa3MEPHOCTh KOTOPOil OCHOBHNE (DH3HYCCKME BEIMIHHE
BXOJIAT B CTENEHAX, paBHHX Hymo. HanpuMep, xoagguyuenm mpenus,
Ko3p@uyuenm noneznozo deiicmeun, OuaeKMPUHECKan NPORUUAEMOCTb
M Boobuie s06ad BEAMYMHA, paBHAH OTHOINCHMIO ABYX 3HAUCHAH Of-
HOM ¥ TOH Xe BEMHIWHLL. :

BEKKEPEID, Bx. EqMHALIA aKTHBHOCTH MCTOYHHKA PaHOAKTHB~
Horo uarydenus B CH. Haspanue JaHO B 4ecTh PpaHIly3cKOro pH3uka
AnryaHa Aupu Bekkepena. Bexxepeib -— akKTUBHOCTb MCTOYHMKA pa-
IMOAaKTHBHOIO HIIy4eHHs, B KOTOPOM B 1 ¢ NpoHCxonuT 1 akr paxno-
aKTHBHOTO pacHaja.

BEJl, B. Eaunuua, pasHad NeCATHIHOMY NorapudmMy OTHOIEHWA
IBYX ONHOMMeHHEIX (uamdecknx semuun F, n B: 1B=Ig(B/R)
npu P, =10F . Ha3pana B 4ecTh ofHOro U3 usobperarencit renedio-
Ha — aMEPMKAHCKOTO HIXeHepa Anekcansipa I'paxeMa Besna. Tpume-
HAETCS B PAKOTCXHMKE, aKYCTHKE U Ip.

BETA, B. Bropas Gyxsa rpeueckoro a}[q:anum. HHorzaa ucnonssy-
10T XKaK CUHOHVM COBA “BTOPOH™.

BETA-HU3IVYEHHME. TepMHH MCIQAB3YIOT B ABYX 3HAUCHHUSAX.
1. UcnycKanue panoakTHBHBIMH ApaMu b6ema-yacmui. 2. I1oTok Gera-
YacTHIL (34eKMPOHOE WIIH NO3UMPOHOS), UCTTYHICHHMBIX PAXHOAKTUBH bI-
MU AipaMH. B 9TOM 3HaYCHUM TO Xe, 4TO M OeTa-yuu.

BETA-JIYUU. To xe, wto bema-uzayyenue (2).

BETA-PACIIAJL. Tepmus HCNONB3YIOT B ABYX 3HAUYCHHSAX.
1. Pusndeckoe ARIEHHE, COCTOdEE B IPEBPALICHNH sLIEP OXHOTO
XHMHUYECKOIQ IMEMEHTA B sIpa APYTOro ¢ MCIyCKaHHeM OeTa-yactult

2  Ouzuxa, Tonxoput cnosape 33



(3seKmponos WIM RO3UMPOHOE), IPOUCXOIAIMEE - CAMOTIPOKIBONBHO
} OBYCNOBICHHOE cAabum 3aumodeiicmeuen. Paznu4aloT npa suia Gera-
pacriaga: a) SNIEKTPOHHHIA (87), upm xoTopom obpasyerca Ampo
C 3apAdoebim 4UCAOM HA SAMHMILY Gompnie, yeM y HCXOHHOTO Aapa,
H IPOHCXONHMT UCTYCKAHME JICKTPOHAR M AHMUREUMPURO:

X pfXve 49,
M 6) MOSUTPOHHEIA (ﬁ*) TIPH XOTOPOM ofpa3yeTcd AOpo C 3apAI0-
BHIM “MC/IOM. HA-CAWHRIY MEHbILE, YEM ¥ HCXOAHOIO fApa, H NPOHC-
XOOHT MCIyCKaHHe NOZHTPOHA K HelimpuHo:

X=X v et v, \

2. Pu3uveckoe ABICHHUE, COCTOAMICE B MPEBPALLEHAN Helimpona B
npomor W NPOTOHA B HEHTPOH BHYTPM SIACD, 4 TAKKC NpEBPAIeHHH
cBoGOMAOr0 HEHTPOHA B MIPOTOH, HPOMCXOAAUIEM CAMOIPON3BOALHO
" obycnoseHHOe cnabwm BianMoneiicTseM. B 3ToM cityyae sraeHue
MPOTEKACT NO CIEAYIOUMM CXEMaM:

n— p+e” +V (INCKTPOHHBEH pacnan);
p—>n+et +v (moswrponnui pacnag).

- BETA-YACTHILIA: TTo CoBpeMEHHEIM HPEACTARICHKSIM TO XK€, YTO
H 34€KMPOH HWIR nOIUMPOH,

.- [oT nar. bi — aBy-, ABYX]. B CHOXMBIX CIIOBAX YKA3KBACT Ha
nanwme IBYX MPEIMETOB.

S, S BU3EPKAJIO. OnmHyeckoe ycT-
PONCTBO, IpeAHA3HAYEHHOE U Ha-

A, SmoneHns unmepgepenuuu ceema. Co-

CTOMT H3 ABYX 3epkanx (puc. B.1),

P 0Gpasylonx Apyr ¢ IPYIOM yrol, He-

MHOro Mennnuit 180°. UcTouHHK cBeta

s S, OTpaXeHHBIH B HHX, AacT Asa Omu3-

: D xo pacronoxeHHEX APYT K APYTY MHH-

AT MBIX n3obpaxerus S; u S,. ITyaxu ce-

! , ' Ta OT STHX M300paRCHHH Kocepermun:,
by \“ TaK KAk 06pa3oBaHbi OfHHM MCTOYHM-
"" f 4 koM. TToaToMy fIpH HX HEpeceIeHHH Ha

3 s 3 3KpaHe D 06pa3syeTcs unmephepenyuon-
B M G Has Kapmuna, HaGRI0AaEMas BH3YAITE-

Puc. B.1. Cxema nabGmonesus HO. KOHCTpYKHuS: ycTpoiicTBa npemio-
HHTepdepeHIMA cheTa (Brsepkaio  XeHA B 1816 . pparuysckum dusnkom
Ppenens) OnocroM PpeHereM.
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BUMETAJUTUUECKAS IMAACTUHKA. YcrpoiicTeo, cocTostiee
M3 ABYX CJIOEB PA3HOPONHHIX METALIOB, OOHYHO CHAPEHHHX APYT
¢ APYTOM MO BCEH MOBEPXHOCTH CONPUKOCHOBCHMS. JelicTBRe ycTpoii-
CTBA OCHOBAHO Ha DANTHUNH KoIDPULUERMO8 Menaoeozo pacuiupenis
MATepHanoB, W3 KOTOPHIX M3TOTOICHA ILIRCTHHKA: TIDH HArpeBaHHH
WIH OXJIaXAeHHH oHa markbaercs. B Hauane XX B. misencKuit HHXCHEp
Huee T'ycras JlaneH NPemioXui HCHOARIOBATH €€ T aBFOMATHYC-
CKOTO 3aKHMIaHHA ¥ TalieHuss MOpCKnX Maaxos. [Tocie 3axoma coHua
KOHCTPYKIHS, MPEeACTaBAsgonias coboit GHMETAINIECKYIO IUIACTHHKY
C OZHHMM 3aKPEIUICHHLIM KOHIOM, OXIAKAACTCH, H3rHGaeTca M NPHBO-
JIHT B AeiCTBHE YCTPOHCTBO, BKIIOYAIOIIEE MASIK. STO H306DETCHHE IO~
3BOJTHWIO NOCTPOUTH MHOXECTBO MAsSKOB, paGOTAIOMINX aBTOMATHYECKH
H HE HYXJAAIOHHXCH B ODCTYXNBAIOHIEM NEPTOHANE, YTO CYLIECTBEH-
HO TIOBRICHNIO 6¢30M3CHOCTh MoperaaBannd. [10 3THM cooGpaxeHUsIM
B 1912 r. mpencknih nzobperarens Guin yaocroeH HobGenesckoit ripe-
MHH 1o $HsAKe.?

BHHROKITH [or nart. bini — nsa u oculus — rnas). Ipubop, npen-
Ha3HaYCHHBIH U1 BH3YaNBHOTO HaOMIOACHHUS YAATEHHBIX NMPeIMETOB
ABYMS THia3aMH. BHHOKITH COCTOHT M3 BYX 3pumensutix mpyb, Pacnono-
XKCHHHIX TaK, YTO MX onmuveckue ocu TapajuiedbHH. B 6MHOKIAX co
3pHTEIBHBIMH TpYGaMH THIIA TPYGH Famirea co3zaeTes npaMoe 1 yBe-
JnyeHHoe u3oOpaxeHne HaGmogaemoro mpeaMera. s nomyyesHns
TAKBTO ¥e H300paxcHHs B BHHOKIE, HOCTPOCHHOM Ha OCHOBE 3pH-
TeAbHBIX TPy THnA TPYOH Kennepa, Mexxy 0ObEKTHBOM H OKYNISpOM
NOMEIMAIOT 000PaYUBAIONEYI0 CHCTEMY, COCTOSIIYIO M3 JBYX IpPAMO-
YrONBHBIX IIPH3M C IBYMH OTPaXaloIIMMH TDaHSIMH, PACTIONOXEHHbI-
MH NTOA yraoM 90° ZpyT K Apyry.

BUOJIOTMYECKHA S5KBUBAJIEHT PEHTTEHA {cm. B3P).

SUNONAPHBIN TPAH3UCTOR, Tponsucmop, npoleccH B Ko-
TOpoM ODYCNOBRNMCHN ABHXCHHEM KAK OCHOSHLIX, TaK M HEOCHOGHWX
Hocumenet (0TCIOIa Ha3BanUe “OunonapHburii™). [peacrasnser coboit
AOIYRPOBORHUKOBKMN KPACTANN, COCTOALMNA U3 TPEX CIOCB npumec-
HO20 NOAYRPOGOOHIKA C METAUIHYECKUMHA BRIBOZIAMH OT KAXZOTO CIOL.
JIBa HapyXHbIX COS — OJHOIO THIIA MPOBOJUMOCTH, BHYTPCHHMHE —
TIPOTHBOTIOOXHOTO. OHHE H3 HAPYXHHIX CJIOEB Ha3hBAIOT SMETTEPOM,
JIPYroil — KOANEKTOPOM; BHYTPEHHMI ciioif — Ga3oli. Mexuay ciosMu
HMEIOTCS BA 34eKNPOHNO-ObiPOYHBIX Nepexoda, KOTOpHE H Onpeneisi-
10T crieUnPHUKY npo*rexaﬂus{ TOKa Yepe3 TPaH3UCTOpP.
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B cooTseTcTBMH C BO3MOXHOCTAMH Ye-
pEnOBaBEBsA COEB IIPOM3BONAT TPAH3UCTO-
w PH THNA n-p-n ¥ THNA p-n-p. Ha puc. 5.2
’ CXeMAaTHUYECCKH M300paxeH B pa3pese TpaH-
aucTop THa n-p-n. Cloi HAaHMEHBIIETO pa3-
" Prc. B.2. Cxemaruaeckoe MEPa — IMHUTTED (1), nanGozeltero — Koi-
H3obpaKesue GunonspHoro  JIEKTOp (2), Mexay Humu — 6asa (3. Or
TPaHIMCTOPA THNA H-p-n  KAKAOIO CIOA CHENAMBI METATMYECKHE Bhi-
B pa3pese BOAB, KOTODHIMH TPaH3MCTOP NPHCOCIHHA-

10T K APYIVM YIEMEHTAM WIeKTPHYECKON LeTH.

[naBHoe cpbitcTso TpansKcTopa 6aaroaps KOTOPOMY OH HOMYIHII
WHpoyaliliee PaCTIPOCTPAHEHHE — CHOCODHOCTD PabOTATh B KAYECTBE
YRPaBIIOUIETO 3NEMEHTA YCHIIMTEILHOIO KACKana (CM. Yeitienue, .Vgu-
numeavnniid xackad). CBOICTEO 3TO NPOABNSAETCS B TOM, 9TO BIHARHE
BXOAA TPAH3HCTOPA HA €r0 BHIXOX 3HAYMTEIBHO CHIBHEE, YeM BIMI-
HHE BBIXOJA Ha BXOA.

BxoAOM TpaH3KUCTOpa ABASETCA Hapa BHIBOAOB 6a3a—3>MHTTep,
2 BLIXOZOM — [apa BHIBOJOB XOJUIEKTOP—3MMTTEP. B ycHnuTeabHEIN
Kackaji TPaH3KHCTOP BKJIIOYAIOT TaK, YTO HAMPAXKCHUE MEXIY KOJLIEK-
TOpoM H 6a30i OKAIWBACTCH 06PaMHLIM
(cM. Duexmponno-Oupourtii nepexod).
TTo3aromy, €CIM depe3 SMUTTEPHO-6230-
BRUL EPEXOA, TOK HE TEYET, KO/UICKTOp-
HR TOX HpeHeOpexnMo man. Ecan xe
yepe3 IMUTTICpHO-6a30BhIil HepexoH Te-
geT NpAMOit TOK, 3MEKTPOHE!, BOIUEH-
5 1Me B 6a3y M3 SMUTIEpa, AOCTHIAIOT

KOJUIEKTOpA K NOABISETCS TOK KOJUIEK-
Puc. B.3. YenoBunie oGoaadenyn  TOpa {OH IIOYTH PABeH TOKY SMHTTEDaA).
tpaH3ucTOpos TMIA n-p-# (@) Of TOKa KO/IEKTOpa 3aBHCHT TOK Ha-

u p-n-p (0) rpy3ku (ApueMHEnKa).l

YcaosHoe rpadmyeckoe 0603HauEHWE TPAH3WCTOPA n-p-n THIIA
¢ HaUpPABACHWAMM OTCYCTA HaMpsDKeHMA M CWIN Toka (cM. llpasusa
3nakos...) IOKa3aHo Ha puc. b.3, a, a TpaH3ACTOpa p-n-p THIA — HA
puc. B.3, 6. BeiBoa TpaHsucTopa, 0603HAYEHHEL CTPENKOM, HAIHBAIOT
BLIBOLKOM 3MMTIEPA, HANPOTHB HETO — BHIBOA KOIUIEKTOpA, B CTOPO-
Hy — BHBOJ 6a3hl.

K

1K COXANEHMIO, KOPOTKO M TIOHATHO OOLACHHTHL BCE CYNIECTBCHHEC
0COBEHHOCTH IMPHHIMATIA JEHCTBHSA TPAH3IRCTOPa KaK YIPARIMOLLENO 3/IeMEHTa
YCHWIMTEABHOTO Kackajia, (o-BHAUMOMY, HEBO3IMOXHO.
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Tlosenerue TpaH3HCTOPa B Cma- @) 12 o
mueckom pedcime OIBICHIBAIOT mapolt 5| H

- 6
3aBUCHMOCTEH, HAnpuMep Takofi: (—_—J_;/
gy = fl(is"‘xs)} . 3/
ix = flig, o) r—_—'z/'

Tak KaxK 9T 3aBHCHMOCTH CY- (ﬂ z
MECTBEHHO HEAHHEHHBI, HX nped- o Y5 o
cTarnsAoT B rpaduyeckoii GopMe H  Puc, B.4. CeMefictea BXOMHBX (@)
HAa3RBAIOT: NEPBYIO ~— CEMEHCTBOM H BEIXOAHHX (6) xapakTepHCTHK
(MHOXeCTBOM) BXOJHHIX Xapakre- TpaH3HCTOPa
PHCTHK, BTOPYIO — CEeMEHOTBOM BRIXOAHKX XapaKTepucTHK. OHH mo-
Ka3aHHW Ha puc. b.4, a, 6 coorBeTcTBeHHO. Pa3Hble KpHBHE Ha pHC.
B.4, @ COOTBETCTBYIOT TPEM PAINTHIHLIM 3HAYCHHASIM HANIPDKEHNS Uy
Ugay < Ugn) < Uyg; PasHue xpubwe Ha puc. b.4, 6 cooTRercTRYIOT
Pa3HEIM 3HAYECHMAM TOXa 6asul ig: ig; < iy < gy < gy < Igs < igge.
KosnuyecTBeHHOE pasnuyMe BUUSAHHA BXOJA — BRIXGL M BHXOA —
BXOJ MOXHO OICHWTh, BBENA BENMYMHE: Aiyx/Aig TIPH Uy = const
A Autg/Auyr IpA i = Gpnst. Y COBPEMEHHNX TPAH3UCTOPOB 3HAYCHHE
nepBolt BeJMuMHBL PHMEPHO pasHo 102, a propoit — 1073,

XapakrepHCTHKH TPaH3UCTOPA THNA p-n-p OTIMIAIOTCH OT Xapak-
TEPHCTHK TPAH3UCTOPA THIIA 7-p-N TONLKO NPOTHBONONOKHEIMM 3HA-
KaMH RYNpPSDKCHUH H TOKOB.

a)
" BIIU3KOJENCTBHE. Teopus s3anMone-
CTBHMA T€A, NOCTPOCHHAN Ha OCHOBE MpEICTaB~
JICHHS O TOM, YTO B3aHMOLeHCTBHE OCYIIECTB~ P

JNSETCA TOCPEACTBOM (PUIHIECKOro MONS H
pacnpocTpansgercs ¢ KoHesHoi cxopoctsio. Oc-
HOBH COBpEMCHHOM Teopun GMM3KOmeHCTBHS
OpTy 3am0XeHHl B paborax aHrAR#cKoro Gpusmnka

Mait X i .
xna ®apanes (cp. Jarvnodelicmaue) Prc. E.5. Cxesam-

BIIA30PYKOCTD. HemnocTatok 3spexns, Hpu ;ic: :g p';ﬁz::ﬁ:ﬁ;

KOTOPOM XOPOIO BHAHH GIM3KUE HPEIMETHE (OT- 1 crocngs o HCTpan-
Cio[ia M Ha3BaHHUE), a W300pAKEHHEe YHANEHHBX nennsa (6) .
TIPEAMETOB IOJIYIaeTCA paciyiBYaTHM. Bau3o- )

DYKOCTDb — PE3YABTAT Ype3MepHO GONbIION onmuueckoil cuts TNA3a WK
cauukoM Gonputoit mmuHel (rayGuHel) piazHoro sbmoka (cM. [ia3).
O6e npUYKHK NIPUBOIAT K TOMY, 4TO BXOJSIIME B IJIa3 Ay4H coOupa-
10TCA HE Ha ceT4aTKe, a nepen Heit (puc. B.5, a). Ucnparngior Homre~
HHEM O4KOB C BOTHYTHIMH MuH3aMu (puc. B.5, 6) (cp. Jarsnosopkocmy).
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BJIOK (npoctoii 6:10K). I'py3onoxbeMHBli Me-
XAHH3M, NPEACTIBIAONME cObO# THCK ¢ Xeao-
6GoM, Yepe3 KOTOphit HepeKHHYT XaHar. Mcrons-
3yeTca IS USMEHEHHS HANMPABJICHAS, B KOTOPOM
HYXHO NPHKIAILIBATH YCIIHE IS TIOMHATHS IDY-
3a (puc. B.6), 1, B ommaMe OT ABolHOIO 6J0Ka,
He JaeT “BLIMTPHINA B cwie”. Yi3pecteH ¢ miybo-
KOH IpEBHOCTA.

BO3OHBL. Yacmuyw v xeasumacmuyti ¢ 1y-
NEBBHIM HITH HEAOYMCIEHHNM CMUHOM, OIIHCHIBA-
emuie cmamucmukoli bose~3linumeiina. K 6030-
Puc. B6. Cxemayc1polil-  HaM OTHOCHTCA QOTOHBI, TTH-ME3OHW M JIp.
783 npoctoro 6moka  (cp, Pepmuonss).

BOJOMETP [0t rpey. bole — 6pocok u metreo — usMepsio)]. IIpu-
Gop, NpenHasAaYeHHBHN A U3MEPEHNS MOIEHOCTH 1eKTPOMATrHHUT-
HOTO UIYYCHHA B ONTHYCCKOM Auanadode. JelicTere GonoMerpa oc-
HOBAaHO Ha U3MCHCHHMH MEKMPUHECK020 CORPOMUBACHUS TIPOBOAHHKE
fIPH €r0 HATPEBAHHH BCICICTBHE MOMIOIICHUA MM H3MEpPSEMOro Mo-
Toka HanydeRus. [Ipubop COCTORT M3 ABYX TOHKHMX 3aYEPHEHHBIX Me-
TAIAMYECKHX IUTaCTHHOK, BKIIOYEHHEIX B J(Ba IUIeYa MOCTOBQH cXe-
MBI, C TIOMOIILI0 KOTOPOH M3MEPACTCH M3IMCHEHHE SNCKIPHICCKOTO
conpoturicHuss. Manyderne HanpaBnserca Ha OfHY M3 IUIACTHHOK,
a ApyTasi CAYXHT JJIS KOMICHCIUHH M3MCHEHHA TEMIICPATYPH OKpY-
X210Ieit cpenbl U MCKIIIOUEHNA IpyrHx noMeX. [lepsriit 6omomeTp 6but
mocTpoeH B 1884 r. amepukaHCKMM uzukom CamioaneM JIsurmu.

BPOYHOBCKOE ABUXEHHE. ®usuaeckoe sBICHAE, €OCTOS-
mee B GeCoOpsOMHOM ABHXCHHHM MENKHX YacTHI, B3BElIeHHBIX
B XHAKOCTH, ¥ OOYCIIOBIEHHOE CIYIARHEIM XapaKTepOM BO3ACHCTBHSA
Ha HHX MOJIEKYJ XunKoctn. Briepsaie naGmonan B 1827 r. anrmmiickuit
yueHblit PoGepr Bpoy. h

B3P [cokp. oT Buosozuseckuil sxeuearerm pexmaena). BHecHCTEM-
Hasi CAMHHIA O3B HOHM3HPYIOLIETO W3NYYeHMsA, MCNONb3yeMast st
CBeflcHUS GHOJIOTHYECKOTO OCHCTBUS PasIMYHOTO POAA HMAMYYCHHIH
K IKBHBAJICHTHOMY NEHCTBHIO PEHTTCHOBCKOTO HanydeHnd. O6o3Hade-
Hue — 69p. 1 63p = 1072 Ix/kr.
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BAKYYM [or nat. vacuum — nycrora]. CocTosnue rasa 8 répme-
THYECKHU 3aMKHYTOM COCYJIE, IPH KOTOPOM €10 JaRICHHEe IHAMHTCh-
Ho FBXe aTMocdepHoro. B 3aBUCHMOCTH OT COOTHOWICHHS QAUKN C60-
6odnoezo npobeza | aToMOB MM MOJIEKYJ Ta3a M pasmepos 4 cocyna
PazTH4Ya®T YeTHpe CTeNEHH BaxyyMa: HH3kuR ([ <d), cpeanuit
(I =d), suicoxit (/> d) ¥ cBepxBHCOKHYI BakyyM (o6nacTh nasre-~
Huit ke 1075 Tla)..

BAKYYMMETP. Ilpubop ane u3MepcHHA BaBNeHHS Pa3pekeH-
HHIX T2308B. ’

BATEPIUHUS [or ronn. vater — pofta u lijn — smnns ). Jiumvs Ha
KOpRyce CyAHa, YKA3HBalomash HauGobui JOyCTAMBIi YPOBEHD €10
TIOTPYXCHUsE MpH jarpyske (cM. Jaxon Apxumeda). OGHIHO KopIyca
CYIOB BHIIE H HMXE BAaTePiHHUM OKPAlIMBAIOT B Pa3HBIE 1IBCTA.

BATT. Eaupvia MOIIHOCTH M NOToKa rytydenns B CU. Haspauue
J2HO B 4eCTh IOVIAHACKOIS u300perarens, co3naTeis YHHBEPCATLHOIO
naposoro apuratens Jxeitmcd Yarra (Batra). 1 Barr — Monmocts,
COOTBETCTBYIOIA U3MEHCHUIO Heprud Ha 1 JIX 3a | ¢ npn paeHo-
MepHOif nepefavc ABIKECHMA (PRaBHOMEPHOM COBEPIUEHHH pabOoTHI).
Obo3uageHe — BT.

BATTMETP. IIpuGop 11st w3MepeHHs aKTUBHOMN MOITHOCTH B B1eK-
TPHYECKUX HETiX.

BBEIEHUE ABCTPAKTHHIX BHIPAXXEHUN. Unnykrisamit
METON BBeHeHNs abcrpakiuuii BHICOKOIO YpoBHS. COCTOMT B ClEAYIO-
weM. OnepayuonanbiaiM onpedeneriuem BBOIAT UM (TepMMHE) aGeTpak-
UK nepsoro ypoBHa (cM. Honamue). 3areM nyteM oGobmienus, uc-
HONb3YA onpedenerue uepes obbeM noHamus, BBOAST UMA aGcTpaxmun
BTOPOTO YPOBHS, 3aT€M — TPETBETO M T. A,

INpuMerHeHHe ITOro METOLA IIPOAEMOHCTPHPOBAHO NPY OMpPEJCTe-
HUu noHstna Duauveckue seruuuny.

JAna yCTaHORNECHHA COOTBETCTBHS PaHee BBeAeHHHIX aGeTpaKipuit
00beKTHBHOH PEATbHOCTH TIPHMEHSIOT OGPaTHYIO NMpPOUERYpPY —
nexnodenne. COCTOMT OHA B TOM, YTO KOHEYHHIM YHCAOM IOTHYECKHX
IWAroB KOHKPETH3AUUH abCcTpaKiiMs NOMKHA 6m§ CBEJCHa K onepa-
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IHOHaNbHOMY onpeaeaeHuio. ECM 31010 He ynaerca coenaTh, aber-
PAKUMIO CHERYET H3BATH H3 TEOPHUM KaK QUKTHBHYIO, HE OTBEYAIOUIYI0
PeUILHOCTH. [Ipuniun RAGMO0aeMOCU W NDUHKUN DA3PEUUMOCINY SB-
NAIOTCH BRIPDAXCHHAMH STOH_HICH.

BEBEP. Eaununa MarHHTHOTO notoka B CHU. Hassauue mano
8 4€CTh HeMeukoro ¢u3uka Bruusrensma Duyapna Bebepa. 1 BeGep —
Ma2HUMbIE nomox TIONSA, NPH YORIBAHWM KOTOPOIO IO HYAs B CLEN-
JIeHHOM & HHM KOHTYpe conpoTnmiienHeM B 1 OM npoxomut 3apaa B 1 K.
O60o3Havenue — BG.

BEBEPMETP. IIpuGop ang n3MepeHns uaenumnozo‘namoxa.

BEKTOP [or nar. vector — Beayumit, necyumit]. Hampasrensbiif
OTPE30K, ONHA M3 IPaHUYHBIX TOYEK KOTOPOro HPWHATA 33 Hayaio,
a Opyras — 3a KoHen). MMeeT ABa cyInecTBeHHBIX CBOYCTBA: Halpaslie-
HHE M JUMHY (MOZyab). BekTopsl 00nHO 0G03HaYaI0T GYKBaMH XHp-
Horo wpudTa (cM. Bexmoprbie usumecKue eenusunsl).

BEKTOPHOE [1OJIE. B Teopu# nois — MateMaTHYeCKas MOJEID
00IaCTH MPOCTPAHCTBA, BBEAECHHAS ANA PEIICHHUS 3a/iaq O Ero nosejie-
HHM H NOCTPOEHHAS TaK, YT0 KAXKNOH TOUKE IIPOCTPIHCTRA NIOCTARIEH
B COOTBETCTBHE HEKOTOPHII @exmop (HaNpUMEDP, BEKTOP HaTPSKCH-
HOCTH JIEKTPUYECKOTO IO B JAHHOM TOUKe NMPOCTpaHcTRa). B obuem
CJIyyae MPH TNePeXoAe OT TOYKH K TOUKe MOAY/b M HANPaBNEHHE BEK-
TOpa HeMpePHBHO U3MEHAIOTCA. TeopHIO NN MCIONB3YIOT AT KONH-
YECTBEHHOTO ONMCaHMsA KaK du3myeckux noneik (Hanpumep, 3exrT-
pPHYECKOTO WIH MarHMTHOIO), TAaX M B CIy4asX, KOraa pusnueckoro
nofist HeT (HanpuMep, TeICHHE XUAKOCTH MOXET GHITh ONMMCAHO NMO-
neM ckopocteit). Heobxomumo pasmraars, KOraa TCPMUHOM nose 06o-
3HAYAIOT OOBEKTHBHYIO PCAIBHOCTE, @ KOTAA — MareMaTnyeckoe MNo-
HATHE (ABTOPH KHHT Y y¥e6HHKOB He BCerda 3T0 OrOBADHBAIOT)
(cp. Cxanapmoe nose, Cunoeoe nose).

BEKTOPHOE [MPOU3BEAEHUE BEKTOPOB A u B. Bektop,
0603HaTaeMuii CHMBOJIOM [A - B] WIN A x B, IMHAa KOTOPOTo paBHa
[A]-]|B]|-sin(ZAB) (r. e. IOWANM MAPALIEAOTPAMMA, CTOPOHBI KO-
TOpOro — MEepeMHOXAEMBIE BEXTOPH) H KOTOPWHA HAanpasieH Nep-
neHmMKynApHO K A ¥ B 1ak, wto A, B u [A-B] ofpasylor npasyio
TPOHKY BEKTOpOB (cM. Momenm cuawst, cp. Cxasapnoe npousgedenue
Gexmopos).
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BEKTOPHBIE ®U3NUYECKHE BEJIUYHHDLI. Pusngecxne
BEJIMYMHEI, XaPAKTepH3yeMBic JHAYCHMEM H HAMPABICHACM H CKIIAAb -
BagMHIE IO NIPABWIIY NapasuienorpaMua (cM. llpasuno napaiiesoepamma).
3HaYeHHe BEKTOPHOM BEAMYMHY HAIbIBAIOT c€ MONy/teM. Momysb BeK-
TOPHOH BEIHYWHBI BCEIla CKAIAP, MpHYEM BCETAa MONOXHTENbHLHA
(HeorpHuUaTensHuil). BekropHME DHIHIECKMMH BEIHYHHAMM ABIA-
10Tcs paduyc—&exmop, nepemewerue, CKOpocms, ycKopenue, cuaa, Ha-
npANCENHOCMb Anexmpuvecke2o hoai B Ap. OG03HAYAKT BEKTOPHLIC BE-
NHYUHH MPIMHMH JaTMHCKEMU OykBaMM XupPHOro mpudTa
(cp. Cranspnue gusuneckue sesuyurnl). MareMaTHIeCKas MOIED BEK-
TOpHO#H (DH3HueCKO# BEIMIHHB — 6eKmop, HATIPABICHAC KOTOPOTo
COBIIAAaeT C HANpaRICHUEM BEKTOpHOM GH3MIeCKOi BSIHYHHH, 3 JUIM-
Ha (MOAYAB) — C ee YNCIIOBHIM 3HaUCHHEM.

BEHTWIBHHH ®OTODDPEKT. Snienue, cocTosInee B 1pe-
BpallleHNH NOAYITPOBONHHKA C 3AEKTPOHHO-INPOYHEIM HEPEXOIOM
B-MCTOYHHK TOKA NOXK ACHCTBHEM CBETa, OOYCIOBAEHHOE Pa3ieicHHEM
{niepepacnpeleICHHEM) NCKTPOHOB ¥ JHPOK B HEM.

BEC TEJIA. Cusa, KoTOpOlit OHEHHBAIOT HHTEHCHBHOCTD ACHCTBHSA
Tena (BCISACTBHE TIPUTSOKEHMS K 3eMiie) Ha FOPH3OHTAABHYIO ONOpY
WIH TIOIBEC, YASPXUBAIOLLHE €ro OT CBOOOLHOIO NMafeHHs.

BECDI. Cpeacrtso u3mepenuii Macch Tena (em. Hamepenue). Tep-
MHH HCHPaBWILHO OpHEeHTHpYIomuiA. IIpnbop mng u3MepeHua MaccHl
NOTMYHO ObUIO OB HAa3kIBaTh “MaccOMETpOM” (0 aHAIOIHM C TEPMO-
MerpoM). OnHaxo B JABHYE BPEMEHA MAcCy M BEC TEA He PadInJaiy,
4 COOTBETCTBYIOIIMM [IPHOOD HAZBAIH BECAMMU, T. €. H3MEPHTENIEM Beca,
CnoBo 3akpenuIoch B 3HKe.

BEYHBI IBUTATEND BTOPOTO POJA. BooGpaxaemas, Ho
HeOoCylIeCTBMasi MalliiHa, B KOTOpo#i pabora copepmaerca 3a cyeT
TEIUIOTH, NoNy4aeMoif OT OHOIO pe3epByapa, 6e3 nNepefaun YacTu ce
xonogunbsHEKy. [Tocrpoenue BeYHOTo ABUraTes BTOPOIO pojia NPoTH-
BODCHHT 6mopomy nasany mepmodunamuiu. Tlo3ToMy 2-ii 3aKon mepmo-
Ounamuxu MHOTAA HOPMYIHMPYIOT TaK: HeJIb3s MOCTPOUTD BETHLIH XBH-
TaTeNh BTOPOIO pojia.

BEYHBII JIBUTATEJb TIEPBOI'O POJIA. Boobpaxaemas, HO -
HEOCYRIECTBHMAsl MalIMHa, B KOTOPO# pabora cosepimaercst 6e3 3aT-
paThl 3Hepruu. IlocTpoeHKe BeYHOrO ABUTaTeNs IEPBOTO pOZa NPOTH-
BOPEHMT Hepeomy Hauasy mepmodunamuxu. Iloaromy I-i zaxon mepmo-
Qunamuxu MHOTHZ GOPMYTHPYIOT TaK: HENb3s TIOCTPOMTH BEYHBIN
JIBAraTesb IEPBOTO pola.
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BEIMECTBO. Omni w3 asyx BHaoB MaTepru. BeiltecTBo xapakre-
PU3yeTC HaHYMeM MACCH TIOKOS. Paaii4aior npocTHe (XHMHIYeCKue
MEMEHTH) N CIOXHBEC (XRMHYCCKHE COCHMHCHHS, CIUTaBH M Ap.)
Bemiectsa. CM. Bewjecmeo u nose. ~

Beuay upe3BmyaliHOTO MHOPo0Opasus semtecTs (BCE, 9TO HAC OK-
PyXaeT — BCILIECTBA HIM NOAR) OYEHE BEAMKO YHCIO MX CROKCTB
H OTHOWHCHMH, H3YHaCMbIX ECTECTBCHHHMH HAYKaMH.

BEU{ECTBO M ITOJIE. IpeacTamiehus Aofei 0 NO3HaBaeMok
Halllell TCHXAKON OOBEKTUBHOR pPEaTbHOCTH (MaTeptm) B TedeHHE
BEKOB 3HAYMTE/IBHO H3MCHATMCh. B HacTofiee BpeMs NPH3HAHO, YTO
mamepusn (cM. Mamepua u cosnanue) CYWECTBYET B ABYX GopMax —
BELIECTBA M ToNA. PaznuyaloTcs OHM RPEXAE BCEIo CTEMEHBIO TOKAMH-
3alMM (COCPENOTOYEHHOCTH) B MPOCTPAHCTBE.. BeniecTBoM Ha3niBaloT
0ObEKTH, HMEIOWUE 6Ollee WK MeHee ONpeeNieHHLe rpaHuin. [pa-
HMII TTOfIS Yallie BCEro YKa3aTh HEBOIMOXHO — €0 HHTEHCHBHOCTD H3-
MEHSETCH OT TOYKH K TOYKE HENPEPHIBHO, YONBasA HIIH BO3pacTas.

TIpeacTaBuTeIIMH BelECTBA SRISIIOTCS aTOMB, MOJICKYJIBL, TPy~
IR MONEKYII, TCAA B PaIHYHRIX arperaTHHX COCTOSHMSAX (TBepIOM,
KHIKOM, raszoobpasHoM, masMeHHOM). Haubonee H3gecTHHE HONS —
INEKTPOMATHUTHOS H IpaBHTalHOHHOe. [IPHHATO rOBOPHTD, YTO IEK-
TPOHB H- TIPOTOHH ARAKIOTCA YACTHUAMH BCI(CCTBA, CHYXKANIKMH
“UCTOMHUKAMM” 3NIEKTPOMATHATHOYO 71071 POPMYIMPOBKA HEyaYHa
TEM, 9TO CO3ZACT BNEUaTIenue, GyATO 3NEKTPOMarHUTHOE Moie
“BRIIENACTCA” U3 ITHX YACTHI, CTRHOBACH CAMOCTONTEIILHOM CYNIHOC-
THIO. B IeACTBHTE/ILHOCTH NONE SARIACTCS HEOTHEMAEMOH YaCThIO JMEK-
TPOHa WA NpOTOHa. JIOriYHO FOBOPHTH, YTO IMMEKTPOH CONCPXUT BHYT-
PEHHIOW (UEHTPANLHYID) YacTb, Oonee MM MeHee JIOKUTHIOBAHHYIO
B IIPOCTPAHCTBE, H NMepHECPHIIHYI0O — OKpYXAloliee €¢ 3MeKTpoMar-
HHTHOe Tone. CpeaMHHOM YacTH 3NMCKTPOHA NPHCYIMH MHEPTHOCTD
¥ TPaBHTAHHOHHOCTb, KOJHICCTBEHHO OLICHHBACMEBIC MacCoi, a Tak-
Xe CBOHCTBA, OLICHNBAEMBIE CITHHOM — MOMEHMOM UMNYAbCA (KQMH-
4eCcTBA ABHXCHHS) — H MATHUTHHIM MOMEHTOM. CrocOOHOCTD DMeKT-
POHa B3aMMOICIHCTBOBATEL HA PACCTOSHUH € JIEKTPOHAMH H C HPYTHMH
“3apaXCHHLIMH” JacTHIaMK 06ycCioBiIeHa ero nepudepuitnoii obxa-
CTBIO — 3NEKTPOMarHHUTHRIM TIONEM.

DNeKTPOMArHUTHOS NOJIE MOXET CY1iieCTBOBAThH aBTOHOMHO B dropMme
3ICKTPOMATHUTHHX BOJIH, IBIDKYIHHXCH OTHOCHTENBHO BELECTBEHHRIX
00BEKTOB CO CKOPOCTBIO CBETA.

Mpumevaune. JoBOABHO YacTo BEWIECTBO HABKBAIOT MaTepueit. to
HEXOPOWID, TAK KaK TEPMHH Mamepus 3aKpeTUicH 33 0GBbEKTHBHON peaibHOC-
ThIO, BXNOUA0MEH B ceO W BEeNIeCTBO, M IIONE.
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B3AUMOAEACTBYE. Cwm. Jouncenue u e3aumodedcmsue.

B3BEUIHUBAHHME. Npouexypa wimepeHus MaccH Tena (cM. Hame.
penue). ’

BHUBPATOP [or nar. vibro — konebnio(cs)]. JIban crcreMma,
B KOTOPO# MOIyT BOZHMKHYTH KoleGauus (MeXaHHYECKHE, ICKTPO-
MarHuTHeie). Bubparop B TexHHMKe — yCTPOMCTBO WU NONYyYeHUSE Me-
XaHWYECKHX KOoneOanuit.

BUBPATOP I'EPLIA. Orxpritniit xonebaTenbHE#H KOHTYP, KOTO-
PHIM TIOAB30BANCS T'epli Ui ONHTOB N0 GOHAPYXEHHIO IEKTPOMar-
HuTHRX BosH. Tlpeacrasaser coGoit npsMoit NPOBOJ C paspe3oM Toce-
peavne (Tak Ha3WBaeMbilt NCKPOBOH NpoMexyToK) (CM. Aumenna).

BUEP. [or nar. vibratio — koneGanue, apoxanue]. Mexanu-
YeCKHe KOJI usA. B Texauke BHOpAlMA BO3HHKAET B MaUIMHAX, Me-
XaHH3MaX, COOPYXCHMNX, KOHCTPYKumsix H T. 1. BuGpauns Gpmaer
none3Han ¥ Bpeatad. Hanpyumep, B CTPOHTEALCTBE, HAOPOXHHX U APY-
TMX MallMHax BUOpallMs Mofie3Ha M BO3OYXZAeTCA NPECAHAMEPEHHO
BuOparopaMu (cM. Bufpamop), a B paboTe TPaHCNIOPTHHIX CPEACTB,
Apurarench, TypOMH M Apyrux mammd BuOpaius BpeHa, TaK Kak
NPHBOAMT K HapYNICHHIO PEXNMa paGoThl M KaXe Pa3spyLICHHIO yCT-
poiictBa. [ng nogaBincHuA BpeXHOH BHOpAllMK H CHHXEHUA e Aci»
CTBHA TMIPUMEHSAIOT PAVTUYHKE MEpPHE 3a1UHTH.

BUAWUMOE M3JTYUYEHUE. SekTpoMarHHTHOE U3TYYECHUE B A1~
ana3oHe UIHH BOJIH 380770 HM, BH3BIBAIONICE ¥ YEAOBEKA 3PUTEIb-
HOC OLYHICHHKE. . -

BMHTOBOE ABUXEHHE. Cnoxtoe 1suxeHue SaCTULE (Tena),
CIIATAIOIIEECs M3 BPALIeHHA BOKPYT HEKOTOPO#H OCH K MOCTYNATEARHO-
0 XBUXCHHSA BAOAL 3TOR OCH, HA3HBACMO¥ BUHTOBOM OCBIO.

BHUCKO3UMETP. [pubop ans usmepeHus: koaddulipeHTa Bis-
KOCTH XHOXOCTEH M Iasos. .

BUXPEBOE JIBUKEHME. Ismxenme FWIKOCTH WIH rasa, co-
MPOBOXAAIOLHEECH BpallleHHEM JIeMEHTapHBIX 00heMoB (YacThir). Bux-
peBoe IBMXEHUE CBOWCTBCHHO TOAABNAIONIEMY GONLIIMHCTBY Teue-
HHH XWAKOCTY ¥ ra3a B NPHPOAE W TexHuKe. IIpUpoaHbe BUXpeBLIe
IBUXEHHS B aTMOCdepe HabnIOAAI0TCA B BUAE LIMKJIOHOB M cMepdei.
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BHUXPEBOE [10JIE. BexropHoe nofie, HMPKYISLHMS BEKTOpPa Ha-
TIPSCKEHHOCTH KOTOPOTO 110 KAKOMY-JTHG0 3aMKHYTOMY KOHTYpY OT-
JYHA OT Hysi. HanipuMmep, MarHHTHOE NIONE TOKA,

BUXPEBBIE TOKU (toxu Pyko). SIBneHue, cOCTOsIIEE B TOM,
YTO [OA BAMSAHHEM [TCPCMECRHOIO MBTHKTHOIO NOAA SAEKTPHYECKH
TOK MHAAYHMPYETCS HE TOALKO B CHCHWANLHO WA TOTO TIPERHA3HA-
YeHHBX 00MOTKAX (CM. Dnexmpomaznumuan undyKyus), HO U B MOGOH
nposofseh cpene. OTKpuTo dpaniy3ckuM $usnkom XanoM Bepha-
pom Jleonom ®Dyko. BuxpeBrie TOKM, BOZHHKRIOWME B MATHHTOIIPOBO-
Hgax (cepaeuHuKax) TpaHcHOPMATOPOB, 3NEKTPOABHTATENECH, NEKT-
POMALIMHHBEIX TE€HEPaTOPOB M T. Tl., BPEIHH, TaK KaK MPUBOAAT K MX
HArPEBaHWIO W HOHMXAIOT KOPOHIMEHT none3Horo AeiicThg. dns
YMEHBIICHUS BHXPEBHIX TOKOB MarHWTONPOROIM AENAIOT He CIUIONI-
HEIMH, 3 COCTARMAIOT (HAOMPaIOT) U3 TOHXMX N30JIMPOBAHHKIX JPYT OT
IpyTa IUCTOB CMEHUANBHOM CTaH, HA3KBaeMoit TpaHchOpPMATOPHOIL,
YAENBHOE CONPOTHRIEHHE KOTOPOM IOBHIICHO CELHATBHO BBOAH-
MBIMY TIDHMECSIMH.

Bmecre ¢ TeM BHXpeBLC TOKHM HAlUIM [IDUMEHEHHE B pafe TEXHO-
NOFHYSCKHX HPOLECCOB — MHAYKUMOHHOM Harpeee W IAaBKe MeTat-
JIOB, REpeKayKe paciUIABJEHHOTO METAUIa B TpybGax, GecTHRIeBo#
TiaBKe METAUIOB (INapAIINiCE METAUT BUCHT B BO3IYXE B PE3YLTATE
BGaKMOACﬁCTBHﬂ BHECHIHCTO M MHAYHHAPOBAHHOIO B HEM MarHMTHOIO
mons) u up.

BIAXHOCTD BO3IYXA. C. AGcomomuan eraxcnocms e030yxa
H Omuocumenshas e1anchocms 8030yxa.

BHECUCTEMHAS EAUHHUIIA ®PUIUYECKON BEJUYUHBI
(BHECHCTEMHAas eAUHKLa). EnuHANa GU3NIeCKoH BETHINHHE, HE BXO-
AA11as B MPHHATYIO cHereMy equHHl. Ho otHolgenmio Kk CH BHecuc-
TEMHBIC CAMHHUb PA3FENCHHN Ha YeTHipe TPYNMAH: 1) Aonyckaembie
HapaBHe ¢ enunulaMu CH (HanpuMep: TOHHA, MHHYTA, Yac, CYTKH,
JHATP, TEKTap, JEKTPOH-BONBT); 2} NIOMYCKAEMBIE K IMTPHMEHEHMIO B Clie-
IMATLHBIX 0OacTsX; 3) BpeMEHHO JOIYCKAEMEHIE; 4) HEeJONyCKacMbic.

BHEHIHUNA GOTOBDPOEKT. Orkphrr B 1887 r. Hemeuxum du-
3ukoM I'enpuxom I'epriem. B 1888 r. nepeoTkphiT HE3aBHCHMO HEMEL-
kUM pusukom BumbresbmMoM lanbBakcoM, HTaIbiHCKUM (QH3HKOM
Ayrycro Purn m pyccxuM dusukom AnexcaHapoM I'puropreBrueM
CroneroBuM. DBEKT COCTOMT B BOSHUKHOBEHMH B Pa3psfiHOM Npo-
MEXYTKE B IPOCTPAHCTBS MEXAY KATOZOM M aHOOM EKTPHYECKOTO
TOKA HPM 00IY4EHHH KATOA CBETOM (JIEKTPOMAaTHHTHRM HTYYeHHEM).
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Honpo6uoe # CHCTEMATHYECKOE HC-
ciaeopansie BHemHero doroadpdexra
nposex A.l. Croneros B 1888—1890 rr.
Cxema ero onpTa #30bpakeHa Ha puc. B.1.
Mexay ob6xnagkamMH KOHACHCATOpA, CO-
CTOSHICTO W3 UHHKOBOM NIacTHHKH C, U
MeTaviHyecKo# ceTku C,, ¢ TMOMOUIbIO
Oaraper V coanaBasiocy NEKTPHIECKOE
none. TOoK, BO3HUKAIOWHI APy o6nyye-
HMH OTPHLATENHLHO 3apAXCHHOM TUlacTH-
HH C, Many4eHHeM AYTOBOro paspsua S,
M3MepsIIcs ransBaHoMeTpoM G,

Ha ocHOBAHHHU CBOMX OAWTOB CTO-  Pyc. B.1. Cxema YCTAHOBKH 1O
JIETOB YCTAHOBHJI CACHYIOUIHE 3aKOHO-  HOCHENOBAHMIO BHELIMETO (aTo-
MEPHOCTH NMPOTEKAHMS BHCITHETO GoTo-  adupekra B onbrrax Croneroa
s@dexra: a) non AeHcTBMEM CBeTa
BEHIECTBO TEPACT TOABKO OTPHUATERLHEN 3apsan; 6) sHewsHu doro-
addexT Bu3piBaeTCS MPCHMYHIECTBEHHO YALTPadHONETOBBIMH JTy4a-
MM, B) paspspkaioiliee AeficTBHe Ayucit (cuna GoToTOKa) NpOnOPLHO-
HaIBHO MOIIHOCTH MAJAIONIETO HATYUEHNUS; ) paspsDKaiomee AelcTBHE
sryqeit oOGHApYKMBAETCS JaxXe IIPU BECbMa KPATKOBPEMEHHOM 0fmyae-
HMH, IPHYEM MeXTYy MOMEHTOM OOMyYeHHsA W HAYaNOM paspsia He
IPOTEKAET 3aMETHOTO BPEMEHH, T. . BHelIHu#A (poro3ddexT npakru-
yecKH Oe3nHEPHHOHEH.

BriocneacTRMK GHUIO MOKA3aHo, 9TO Uil KAXZOro BEuiecTBa Cy-
LecTBYer BOJHE ONPERENCHHAs JUIMHE BOMHM A, . (4aCTOTA V),
Tipy KOTOpoii ente BoamMoxeH daroadpdext. pu piupax BonH A > A,
(v < V) ©OTO3DGDEKT B JaHHOM BEIIECTBE OTCYTCTBYET. 3HAYCHHE
Aare (Vygny) HA3BIBAIOT JUIMHHOBOIHOBOH, WAW KPacHOM, rpammile
¢orosddexra.

BonHoBast 3/EKTPOMAarHUTHAS TCOPHSI CBETA HE CMOIJIA OOBICHHTD
3aKOHOMEPHOCTH MpoTeKaHusa sHeuHero doroagdexTa.

[loce oTkphITUA 3nekTpoHa B 1897 1. k dorona B 1905 r. oka3a-
JI0CB, YTO BHEWHMH (oTo3ddexT 0byciionieH BHOUBAHHEM H3 KATO-
na anexTpoHoB poroHamu. Teopuio BHemHero doTo3dbdexTa cozgan
mvy

2

mvy

Anp6epr ditnurreitt. Ero dopMyma Av = A + (rne Av — sHeprus

¢dotona, 4 — pabota BHIXOAA TEKTPOHA,

HETHYECKasd SHEPTNS (POTOINEKTPOHOB) HECMOTPSE HA CBOIO MPOCTOTY
00BACHAET OCHOBHEIE 3aKOHOMEPHOCTH TIPOTCKAHUA BHEIIHETO POTO-
3¢dexTta. 3a paboTh 110 CO3RAHMIO TEOPHY BHEMHETO poToaddexra A.
Ditamrreitn 8 1922 r. 61 yaocroen Hobenebckoit mpeMuu no du3uke.
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Buenmnit dorosddexT IHPOKO NPHEMERTIOT B 3NCKXTPOHEKE.

Ha oCHOBaHHH OTHMCAHHBIX MPH3HAKOB BHeuHero doroaddexra
TIOCTPOMM TIONHOE oitpenencHue. Buenmuit poroaddexr — apnetne,
COCTOsIIIIEE B BOSHHKHOBEHNY B Pa3psAAHOM HPOMEXYTKE (B NPOCTpaH-
CTBE MEXIY 3HONOM H KATONOM) 3EKTPHYECKOIO TOKA NpH obiyue-
HHM Karojia CBETOM H 0OYC/IOBIICHHOE BHOHBAHWEM M3 KATOAA INEKT-
pOHOB (POTOHAMH.

BHYTPEHHEE TPEHUE B I'A3AX. ABaeHue, cocTosduiee B BO3-
HHKHOBEHHH CONPOTHBICHME (CHJI TPEHHA) MEXNY HBYMS CMEXHHI-
MH CHOSIMH Ta3a, ABIXYHIMMHCA N2PATICILHO APYL APYTrY, B oGyc-
JIOBICHHOE HapYLICHHEM IIONHOM XaOTHYHOCTH TEILUIOBOIO ABHXEHHA
€ro MONEKyN. \

BO3T'OHKA (cyonumaimis). Ssienue, cocrodiiee B HEMOCPEX-
CTBEHHOM (0e€3 TUIRBICHMA) MEPEXOfiec BENIECTEA U3 TBEPAOIO COCTOsA-
HHS B ra3000paszHoe npH ero ¥3o6apuyeckoM HarpeBaHHM HHXE AaB-
JNIEHHA TPOMHOMK TOUKH ITOrO BEIIECTBA H OBYCIOBIEHHOE HATHYNEM B
BEIIIECTBE aTOMOB (MONCKY/N), KHHETHYECKAs SHEPTHA KOTOPHIX Npe-
BHIIACT JHEPTRIO CBA3H aTOMOB (MOJieKyN) B BemecTee. ABneHue npo-
TEKaeT ¢ NOMOIECHHEM TeIlIa.

BOJIHA. Ilpouece pacApocTpaHeHH KoneGaHuH B IPOCTPAHCTBE
¢ TedeHHeM BpeMcHH. OCHOBHAA 0COGEHHOCTh BOJIH COCTOMT B TOM,
YTO OHHM OCYHIECTBISIOT MEPeHOC ABIKCHUSA (anepauu (2)) Ge3 nepe-
HOCA BeLIeCTBa. s

BOJIHOBAS OTITHKA. Pasnen ONTHKH, N3YYAOMIHi ¥ ONMHCH-
BRIOHMIA ABICHHs, B KOTOPLIX TIPOSBIAETCH BOTHOBAA MIPHPOAA CBETa.

BOJIHOBAA INOBEPXHOCTbD. HxouHdeckast MOACHL BONHH,
BBEAEGHHAS AN HAMANHOIrO NPEICTABACHUA €€ PAaCApPOCTPaHEHUsA
B Cpelie H NTOCTPOSHHAA KaK MHOXECTBO TOYEK, KONEOMIOIMXCS B O~
Haxkosolh ¢ase.

BOJIHEI. BoaHH pa3muyaioT 1o NpHpoxe (MexaHHdeckue (ynpy-
T'H€) BONHB M 3JIEKTPOMArHKTHHE BOJHE) M [10 OPMEHTAIHH Tepe-
HOCa BO3MYINEHHS OTHOCHTEIHHO HANpaBACHUA PacHpOCTPAHEHUS
(TIpOSONBLHEE BONHK M NONEPEeYHBE BOJHBL).

MexaHHuecKHe (B YaCTHOCTH, 3BYKOBBIE) BOJHH —— PacIpocTpa-
HAIDNECH B Cpejie ynpyrue aedopMal¥y; 9NCKTPOMarHUTHBIC BOJ-
HH — PacTIPOCTPaHAIOIIMECS B IPOCTPAHCTBE 3MCKTPOMATHUTHRIC N0,
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YHpYTHE BOMHH B 133¢ PACHPOCTPAHAIOTCA B PE3YABTATE TOTO, YTO
KOJIeOaTeAbHOE ABIKECHHE YaCTHIL CPERB CO3IaeT YECpeayIOnHec cXa-
THS H pa3peXeHHs, KOTOPHIE BH3NBAIOT KOJebaTeIbHOe K¢ ABHKCHAS
YaCTHIL B CIICAYIOUIEM CHOE.

ONEeKTPOMArHUTHHE BOJMHH PACTPOCTPARAIOTCH B IPOCTPAHCTBE B
pe3yabTare TOro, YTO HOSBIAIONIeecs B KaKoM-A1u60 MecTe IpOCTpaH-
CTBa HEPEMEHHOE MNEKTPHIECKOe NoJie Bo3byxaer B CoceNHHX oba-
CTAX NEPEMEHHOE MATHHTHOE HOJie, 1 Hao0OpOT — BO3HHKAIOUIEC B
9TOM MECTe MarHHTHOE YIONE BO36yXIaeT B coceHUX 0bmacTaX 5eK-
TPHUECKOE nojic; Bo30yXjas Ipyr Apyra, 5TH HOA% B BHIAC E€JHHOTO
3IEKTPOMATHHTHOTO NIOJA PACTIPOCTPAHSIIOTCS B NPOCTPAHCTBE.

B nonepedHHX BOJHAX, PACTIPOCTPAHAIOIMXCS B ONHOM M TOM
Xe HaNpaBJCHHMH, BOIMYMICHHS MO-pa3HOMY MOIYT OPHEHTHpO-
BaThCA B TUIOCKOCTH, NEPIEHINKYIPHOMN IUIOCKOCTH paclpocTpaHe-
HUA. C 3THMH Pas3THYMSAMH CBA3aHK pa3HBle BHAB MONAPU3ALUH BOJI-
HEI (cM. Ecmecmeennbiii céent, Yacmuuno noaspusoeannsidi ceem, Jlunetino
(mocxo% noaspusoeannviti ceem, Lupxkyaspno nosspusosanuvii ceéem,
Dnaunmunecku nonspusoearnnvii ceem).

- BOJIHBI OE BPONIA. Bonunl, OIMCHBAOHRIME COCTONHHE MHK-
POYACTHII ¥ OTPAXAIOIHE HX KBAHTOBYIO NPHPOAY U KOPIYCKYISIPHO-
BONHOBOIM Tyamu3M CBOHCTB. Brell B Kayectse ramnoressi B 1923 r. dpan-
uysckuit ¢pusnx Jlyn ne Bpoium. ComnacHo ero rumortese, Kaxmo#
MHKpPOYAcTHIEe MMIynbca P u 3HepruM E COOTBETCTBYeT BOJHR OC
Bpoiing yacrot v = E/h ¢ mmnoit BonHH A = A/ P, h — nocToAH-
Had ITnarka. [Tocneayioiee SKCHEPUMEHTATBHOE OTKphiTHE AH(paK-
LMK 3NIEKTPOHOB H APYTHX MMKDPOYACTHL GeCTSIe NOFTBEPANIIO TH-
note3y ac Bpoina. Pasautue npercramieHuil o BojgHax ¢ Bpoiing
TPUBEJIO K NOHATHIO BONHOBOM (DYHKUMM M’ CO3ZAHMIO KBAHTOBOH
MEXaHHKH.

BOJIbT. Enxunnua snextpudeckoro Hanpsokerus B CH. Hazaxue
[AHO B YeCTh MTATBAHCKOTO YUeHOro Aneccauapo BoabThl. 1 BonsT —
MOCTOAHHOE IMCKTPUYECKOES HANPAKEHHE, HIMEPEHHOE Ha Y4acTKe
3/IEKTPUUICCKOM LIEMH, COOTBETCTBYIOLIEE CHIE ToKa | A npy MOWIHO-
CTH Ha 3ToM y4actke 1 Br. O6osnauenne — B.

BONbT-AMITEPHASL XAPAKTEPUCTHKA (BAX). Mamemamu-
yecKan Modenb HEHAKAIUTHBAIOMMETO 0GYXNOAIOCHUKA (UCMOYHUKA A€k~
mponumavius, pesucmopa, 0uoda M T. 1), KOTOpas NPEACTaRIET CO-
60li B3aMMOCBs3b AEKTPHYCCKOTO HAMPAXKCHHS M CHAW TOKa,
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U3MEPEHHEIX HAa BHIBOAAX ABYXNOMOCHHKA, QOOHYHO BRIpAXEHA B rpa-
urdeckoit dopme.

NpuMevanue. Yacro numyr, 710 BAX — 3aBBECHMOCTS CHUIHE TOKA OT
Hanpsaxesua. TeM CaMuIM CO3JaeTcs BlicdaT/cHue, OYATO GH HampskeHHe
IepBHUHO (OTOGpakaeT UPHYMHY), a CHNA TOKZ — BTopH4Ha (oroGpaxaet
caencTBHE). 310 — rpyGast onmbxa. B ReHCTBUTENBHOCTH HANPSIXEHUE M CIIa
TOKA $33UMOCBEIAEM MeXay coBoit. HTo U3 HMX NEPBUMHO, @ YTO BTOPHIHO,
paccMarpHBasi OHH /1eMEHT (BHE LiemH), CKa3aTe Hesnw3d. Hampaxenwe
¥ CHJIa TOKA — PaBHOTIPABHHC BeyumHH. [TpuBenenHoe 3a6ryxaeHre noa-
KPeTUIsieTCss TeM, 970 OGHYHO NPH BHYEPIMBAHMK BOJNBT-aMIIEPHOH Xapax-
TEPHCTHRH HaNpDXKeHHe OTKNAIKBAIOT M0 ocH alelmce, a cIy ToKa — HO
OCH OpAMHAY, H3-3a Yero OMH BOCHDHHWMAIOTCH K4K “HelaBHCHMan Tepe-
MeHHas” ¥ “3aBUCHMAast HepeMCHHAA” COOTBETCTBEHHO (CM. Tupanus gapmer).

BOJIBTMETP. IpuGop Al H3MEPEeHHs BAEKTPUYECKOTO HAMNpS-
KEHHS B LIETSIX IOCTOSTHHOIO M NIEPeMEHHOro Toka. Binodaercs B 1iens
napaienbio. PasiuyaloT 1eMOHCTpal{HOHHLIE, T1abOpaTOPHBIE B IH-
TOBBIE BONbTMETPH. Eciu mpuGop upeaHazHadeH it paboTH B Lenu
TepeMEHHOTO TOKA, TO Ha WiKaie Tipubopa ¢TOMT 3HAK “~”, a ecim
B L{ENY NOCTONHHOrO TOKa, TO 3HAK “—%.

BPAIIATENBHOE IBVWKEHWE. Mexanuxecxoe 0suxcenue NBYX
BunoB. }) BpauatensHoe ABIKEHNE BOKPYT HENIOMBIDKHOHA OCH — IBU-
XeHHe, MPH KOTOPOM BCE TOYKM T2, ABAraiCh B BooOpakaeMuIX na-
PAVIENBHEIX TUIOCKOCTAX, ONMCHIBAIOT OKPYXHOCTH ¢ LEHTpPaMH, Je-
KaUMMH Ha OIHOK HEMOABIDKHOM NPSMOHL, NEPIICHINKYIAPHOA K 3THM
IUIOCKOCTAM H Ha3WBaeMo OCblo BpamicHus1. 2) BpamartensHoe Ay~
XCHHE BOKPYT HENOIBHXHON TOUKH — JBHXCHHE, IPH KOTOPOM BCe
TOYKY TeNa ABHXYTCS NO MOBEPXHOCTH KOHUEHTPHUECKUX cep ¢ LeH-
TPaM# B HEINONBHXXHOH Touke. Bpamiarespnoe IBHXEHHE BOKDYr He-
TOOBFIKHOM TOYKH MOXHO PacCMATPHBATH KaK BPAEHHE BOKPYT MTHO-
BEHHOW OCH, Apoxossumie# uepes 3Ty TouKy (cp. Jlocmynameasnoe
deuncenue, CM. Takke Momenm unepyuu, Momenm cuasi).

BPAIIEHUWE TUIOCKOCTU NONAPHU3AIIUA CBETA. Arne-
HHE, COCTOSIIEEe B NOBOPOTE TUIOCKOCTH HOMSPH3ALMH JIHHERHO T10-
JIAPHIOBAHHOTO CBETA TIPH NPOXOKACHAY YEPe3 HEKOTOPLIE BELIECTBa,
Ha3bIBACMBIE ONITHYECKH AKTHBHHIMH, ¥ ODYCIOBICHHOE PAVTHYNEM B
CKOPOCTAX PacTIPOCTPAHEHHS LUPKYISAPHO [PaBo- U JIEBOHOASPU30-
BaHHEIX COCTARJISIONIMX JIHHEHHO NOJSAPH30BAHHOIO CBETa.

BPEMA. Omna u3 ceMu OCHOBHEIX (DM3HYECKHUX BETHYMH B cucme-
me pusureckux eeauyun LMTIQJN, cnyxame 6a30it I MocTpoeHUs
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MexayHaponHo# cucremul emiHHI CU. Bpemst — ckamap. Beeseno s
KOJIMYECTBEHHOTO OLEHUBAHNA JUIMTETLHOCTH NIponeccob. WaMepser-
CA MYTEM CPABHEHHWS C MHTEPBANAMH BPEMEHH, OTCUHTHBAEMBIMH
MepaMH BpeMeHH — dacaMu. JIpH M3roToBRIeHHH YaCOB 00SCeYHBAIOT
HALACKAMYIO TOYHOCTh JIYTEM Mepelaud UM EHMHHIIH BPEeMCHH OT
00pa3LoBHX Y4acOB, RONYIHBIUHX €€, B KOHEYHOM CY€Te, OT 3TAIOHA
<~ BPEMEHH. YCIOBHOE 0603HaAYeHME BPEMEHH M €I0 PasMepHoCTH — 7.
EmuMHRua speMeHH — cexynda (C).
Mpumeyaune. TepMHH apeus IHPOKO HCTIONBIVIOT TAKAKE BO-BTOPOM
JHAYCHHH — KaK CHHOHHM CIOB d/mme/lwocmb H npaéwzxumenmocmo
(cMm. ITpocmpancmeo u epems). -

BPEMS XU3HH. BpeMs, B Te4eHHE KOTOPOIO YHCIIO HecTabWib-
HBIX ATOMHBIX AZED HIH ANCMEHTAPHRIX Y3CTHLI, 4 TAKKE HEpaBHOBEC-
HHIX HOCHTe/EH 33psja B NONYNPOBONHHKAX YMEHBIIAETCS B e pa3
(e -~ QcHOBaRMe HATYPAILHBIX HOTapHOMOB).

BPEMA PEJIAKCALIUH. BpeMms, B TeueHHe KOTOPOIO GTKIIOHE-
HHE KaKoil-mnbo NepeMeHHON COCTOAHMA CHCTEMBI OT €€ paBHOBEC-
HOTO 3HAYCHHUS YMEHBLIACTCH B € pa3 (e — OCHOBaHHC HATypaRbHRIX
norapudmMoB).

BTOPAst KOCMHUYECKASl CKOPOCTb. MuHHMaIbHAS CKO-
pocTh, HeoGxomUMast Bisl TPTO, Y1006bl KOCMHYECKHH HeTaTenbHBIi
anmnapaT NpespaTiwics B HCKYCCTBEHHRMH cnymHuk Connua.

PopMyna BTOPOil KOCMHYECKOH CKOPOCTH

2GM
R £ ]
e G— rpaBuTallMOHHas HocrosHHas, M — Mmacca 3ewm, R — pac-
CTOSHHME OT LUEHTPa 3eMiIM 10 KOCMUYECKOTO annapara.
V nosepxxoctd 3eMiH v, = 11,186 xm/c (cp. Tlepsas xocmuseckas
cxopocms, Tpemoa Kocmuueckas ckopocmb).

vy =

BTOPOE HAYAJIO TEPMO}II/IHAMI/IKI/I CMm. 2-ii 3aK0K mep-
MOOUHAMUKY.

BBIKJTIOYATE/ID. Ynpassuonuii 31eMeHT 22exmpuseckaii yeni,
npenHasHaYeHHB IS 3aMHKAHUA W DA3MBIKAHUA LCTH.

BBIHYXIEHHOE U3JIYYEHUE. NanyyeHHe 3AEKTPOMArHUT-
HBIX BOJIH YaCTHIIAMM BellleCTBA (ATOMaMH H MOJEKY/IAMH), Haxoxd-
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WHMKCA B BO3OYXACHHOM COCTOSHHH, NOO ACHCTBHEM BHHYXIAIO-
IMETO IEKTPOMATHHTHOIO H3MY4eHHs. BuHYXACHHOE UIYYeHHE e~
XHT B OCHOBE PabOTHI KBAHTOBBDL TCHEPATOPOB.

BHHYXIEHHWE KOJEBAHUA. Konebauus, cosepuiaiomiue-
CAl B CHCTEME IO, BAHAHHEM NEPHOAMICCKM H3MEHAIOIIETOCH BHELI-
Hero BO3RCHCTBHA. XapakTep BRIHYXKICHHBIX KOJNeOaHMH 3aBHCHT KakK
OT CBONCTB BHEUIHETO BO3ACHCTBUA, TaK U OT CBOHCTB caMoil cucTe-
Mut. Ecau gacrota sHemMero Bo3NeHCTBAS NMPUGTIKACTCS K YacToTe
coOCTBeHHLIX KOJICOaHMH CHCTEMbI, TO aMILTMTYIa BHIHYXIEHHRX KO-
s1e0aHNi Pe3KO BO3PACTACT — HACTYIACT PEIOHAHC. \

BBINTPAMMUTEND. [peobpasopateib ePeMeHHONO JEKTPHIEC-
KOTO TOKa B HOCTOIHHBIH. DJNECKTPHYECTBO (VICKTPHYECKOE TIOJIE), PO~
H3BOAHMOE IeHEePATOPAMU 3NECKTPOCTAaHUMIH, — NepeMeHHOe. Bpemet-
Hasl fEarpaMMa ero HanpsXXeHHUs MokasaHa Ha pic. B.2, a. [1o dopme
3Ta KpUBas GIM3Ka K CHHYCOMAATBHON 33aBHCHMOCTH, KOTOPYIO, KaK
H3BECTHO, OHCHBaeTCH HopMyioh
a) su u =U, sinot.

v 17 3necs U, — aMmunTyna Hanpsixe-
HHS; ® — YIJIOBasA (KpyroBasi, UK/~

40 \/ \ ¢ ueckas) wacrora, w=21f = % , Tae
. f— 4acrora; T— nepHoa.

6),. Fl AMIUIHTYIa HaNPKEHHA 3NEKTPH-
~ 4eCTBa, MOCTYMAIOWETr0 B KBAPTHPLI,
pasHa 310 B, gacrota — 50 ['u (W

/0 \/ \ f MODTH CAKIUATE, UTO HAMPSKEHHE PaB-
HO 220 B, Ho 3T0 He aMIUIMTYAHOE,

a TaK Ha3niBaeMoe AeHcTBYlolfee Ha-

npaxenve, B V2 pa3 MeHbllee aMIi-

/\‘ JMTYAHOTO — cM. Jeiicmesyiouiee snaye-

HUe HaNPANCEHUA NEPEMEHH020 MoK a).

" i Jing nuTaHMg TPaH3MCTOPHBIX Iie-
T/\/\ Hell BO BCEX GHITOBWX 3ACKTPOHHBIX
npuGopax (TencBu3ope, Maruurodo-

a)0' i t  Hbl, PAIMOTIPHEMHMKY U ID.) TAKOE Ha-
MPKCHUE He TIOIXORHT: BO-TIEPBhIX, He-

m O6X0MHMMO TOCTOSHHOE HaMpPIXCHHE,
ol ¢ @ He NepeMeHHoe, BO-BTOPhIX, B 20—

40 pa3 merbee. [ToHxaioT Hanpsoke-
HHE, HCTIONB3YS MPaHcPHOPMamopol.

Puc. B 2. Bpementnre nuarpaMMil
HATIDAKCHUR W TOKOB
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Puc. B.3. Tpaxc- Puc. BA. Onso- Puc. B.S. Omuonony-
¢dopmarop, Ha- DOAYNEPHOZHEEE . HCPHOMHRLIH BLITPA-
TPYXeHHEIHA pe- - BHApSAMHTEND MHTEIb ¢ KOHAEHCA~
, 3HCTOPOM TOPHHM QWILTPOM

Hanprimep, ec/iH YMCIO BHTKOB BIOPHYHON OBMOTKH Tpéﬂcd)opua'm-
pa B 30 pa3 McHbIIEe, 9€M MEPBITHOM, TO AMIDIMTYAa HATPKCHUS
BropuuHoi obmorky Oynetr pasHa 10,3 B. IloaxmouMB K BTOPHIHOMN
obMoTke pesucrop R conpoThaieHueM, Hanpumep, 100 OM (puc. B. 3),
IOTY4HM B HEM ICKTPHYECKHH TOK TOXE NOYTH CHHYCOHAANBHOMK
dopMeI, TaK Kak 33K0H OMa U1 y4acTKa LieNM OIMCHBAET HOBEACHHE
pe3tictdpa He TOJNBLKO IIPH IOCTOSHHOM TOKE, HO M TIPH NIEPEMEHHOM:
= Ddsinor =0,103sinor, ,
rae I, = 0,103 A — amwmryna Toxa. Ero BpeMeHHas auarpamMma no-
Xxa3aHa Ha pHc. B.2, 6.

¥xxe BbUIO CKA3aHO, YTO TakKoM TOK JUIA IMTAHKA TPaH3UCTOpHOM
annapaTyphl He HOAXOAMT. Ero BRNPAMISIOT, BKIIOUHB IIOTYNPOBOJ -
HMKOBHI Arox (puc. B.4). Auony cBONCTBEHHO HPOBOIAHTH (MPOIYC-
KaThb) TOK B OHOM HanpaBlICHHAH H He NPOBONHTH B pyroM. flosto-
My BpEMEHHas AMArpaMma TOKa pe3uctropa OyneT MMeTh BUA,
NOXAa3aHHHR Ha puC. B.2, 6. Takoit TOK HA3KWBAIOT IYABCHPYIOIMM,
H OH TOXe He MOAXOAMT. UTOOH TOK CTaJl MOYTH MOCTOSIHHLIM, MC-
MOJIb3YIOT TaK HAa3LBACMLIC CrARXWSAIomEe QubTpM. [IpocTeinm
$wisTpoM cayxuT KonzeHcaTop (pyc. B.5). C HuM BpeMeHHas guar-
paMMa TOKAa Pe3UCTOpa HMEeT BHA, NOKA3aHHKHA Ha puc. B.2, 2. Omnn
pa3 3a MepHOl KOHAEHCATOP NOA3aPSXAETC TOKOM, TEKYIMM decpes
IIMOI, a B OCTANBHOE BpeMs YACTHYHO Pa3pPsIXaeTcd 4epe3 Harpysky
(pe3uncrop).

Bumpsimurens, uzobpaxenHnlit Ha puc. B.5, HasbBaloT opsonony-
HEepHOAHMM, TaK KAK MCIIOAL3YETCS TOALKO OXHH MOJYNCPHO] Hanpd-
XEHHS. 3HAUMTEbHO P OEKTHBHES RBYXNOAYICPHONRIE BHITPSIMUTE -
. M3ecTHR IBe cXeMBI TAKHX BHMpaMuTeneit. OnHa U3 HUX nOKa3aHa
Ha puc. B.6 (ee HasbiBaioT MOcTOBO#). TOK BTOpHYHON OGMOTKH IpOTe-
xaer 6o depes aroasn Ji1 u [i4, aub6o (Bo BpeMsi APYTOro NOAYNepH-
ona) — ugepes guonnl J13 u J12. IToaTtoMy KOHAEHCATOP HOA3apsAXaeTCs
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Puc. B.7. UsoGpaxeHue cxe-
MBI BHIIPSMHTENA B TEXHH-
MEeCKOR TOKYMEHTALMH

JABaXIH 32 [IEPHOM, M HYNLCALMH TOKA HATPY3KY OR23BIBAIOTCA MEHb-
IHMH. B TEXHHYECKOH JOKYMEHTALMH MOCTOBYIO CXeMYy NIDHHATO Yep-
THTH, KK 1I0Ka3aH0 Ha pHc. B.7.

B NpOMBIIIUIEHHOCTH TIPUMEHSIOT TAKKE MOLUHBIE MIECTUIIONYNE-
PUOIHBIE BLHIPAMHUTEH, ITUTaeMbie TPexda3HbIM TOKOM.

BBUTPSIMJIEHME TTEPEMEHHOTO TOKA. TIpouecc npeo6-
PA30BaHMS NEPEMEHHOIO TOKA B MTOCTOSHHBIH.

BA3KOCTB. CBORCTBO XMAKOCTH M ra3d OKA3LIBATE COMIPOTHRNE-
HUE NBMXKECHHIO OJHON MX YaCTH OTHOCHUTENIBHO JPYTOM.



TA3 [or rpeu. chaos — xaoc # ¢p. gas]. Onno #3 yeTwIpeX arperar-
HBIX COCTOSIHMit BELIECTBA, B KOTOPOM COCTABAKIOMWAE €r0 JACTHIIN —
aTOMbl M MONEKYJB — Cab0 CBI3aHN MEXEY COO0H MOJEKyIIpHHNMHA

B3aUMOJICHCTBHAMH M [IBMDKYTCS XA0THYECKRA, 3ATIONHSISA IIPH 9TOM BECh
TIPEIOCTABIICHHEIN HM 00BbeM.

T'A3 BAH-JIEP-BAAJNIBCA. MuicneHHasi MOAE)Ib Ta3a, BBEACHHAS
Ui oOBbSICHEHYA ero CBOUCTB H NOCTPOeHHAA KAK COBOKYITHOCTb HE-
TIPEPHIBHO IBHKYIUMXCH chepMuyecKUX YacTHL OmNpee/eHHOro jgua-
METpa, KOTOPHE B3AHMHO NPHTATHBAIOTCH ADYY X apyry (cp. Hoears-
Hull 2a3). . R

TA30BHIE 3AKOHBI. O61iiee Haspanue 3axonoa Asozadpo (1881),
Boiiag—Mapuomma (1662, 1676), leii-Mwccaxa (1802), Hdassmona
(1801) n1 Llapan (1787}, oTxphrThix sMnupryecky 8 XVII—XIX BB. 1o
BO3SHHKHOBCHUS MOICKYAAPHO-KUREMUYecKol meopuu Ta3oB B BbIBONA
Knay3nycoM ypaBHeHHs (OCHOBHOIO) MONEKY/SPHO-KHHETHIECKOM
teopuu (1857) Ha ocHOBe MoaeIH UACATBHOFO Ia3a. B To BpeMs eitie.
He YMEJH TOXYJaTh OYCHb BHICOKHME NABNEHHs U O4EHb HU3KHUE TeMIe-
patypul. CenoBaTenbHO, He MOTIM HaGmioAaTh OTKJIOHEHUS B IIOBEAE-
HMH pealibHBbIX Ta30B OT ra30BHX 3aKOHOB.

B mambieinueM G010 10Ka3aHO, YTO MpY GONBIINX JaBaeHuMsAX (Gomb-
e 100 aTM) KHCIOPON, a30T W BONOPON, B3ATHE IIPH OAWHAKOBHIX
HAYaNbHRX TEMIIEpPaTypax W JABJICHMSX, 3aMETHO PasTHYaloTcs 1o
CXHMaeMOCTH M TEIUIOBOMY pacIMpeHRI0, OMHAKO IIPH HE O4EHD HM3-
KMX TEMIIEPATYpaX, JANEKHX OT TOUKH KOHAeHcallny KOHKPETHOTO rasa,
M JaBNEHWAX, HE OYeHb CHIBHO NPEBLLAIOUIMX aTMocdhepHoe, HHIH-
BHAYUIbHBE PasIHIHs ITHX M APYTHX ra30B crnaxusaiorcs. Takas o6-
UIHOCTD CBOHCTB Ia30B OOBACHACTCA TEM, YTO MHAMBHIYaNTbHECE 0CO-
6EHHOCTH MOAEKY/T PAAMUYHBIX BEBIECTB,’ CBA3AHHBIE C pasMepaMH
M CHIaMH HX B3aHMOACHCTBUSA, NPH GOMBUIHX PaIPeXEHHUAX fepecTa-
10T CKa3hBATLCA Ha TETUIOBHIX CBOMCTBaX BelecT. IoaFOMy MOXHO
BBOAMTD IOHATHE KICAILHOIO [a3a KAK NPEAETLHOIO COCTOAHMSA pe-
ANBHBIX Ta30B OPH MX SHAYMTENBHEIX padpexeHusix. HauGonee 8nusxu
0 CBOMM CBOMCTBaM K HACATBROMY raly BOJOPOX ¥ 0COOEHHO renumit.

Knaneiipon (1834) o6weaunun 3akoun Boitns—Mapuortra, Teii-
Joccaka n Hlapns. O6nennHeHHBI 3aKOH OMTYYWI HA3Ba3HUE YpasHe-
nue Knaneipona. 9to ypapHeHue ObUIO ycoBeplleHCTBOBAHO MeHene-
€BHM — ypagnenue Mendeaseesa—Knaneiipona (1874). Hpenenu
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NPHMEHUMOCTH YpasHeHui Knanelipona u Menaeneesa—Knaneiipo-
Ha TaKHE Xe, KaK Y U1 Ta3oBEX 38KOHOB.

Bonee TOYHO HOBEACHHE A30B ONMMCHIBACT ypasnenue Bawn-dep-
Baaasca (1873), B KOTOPOM BBeIeHK TIONPABKY Ha COOCTBEHHEL o6neM
M B33HMOJCHCTBUE MOJIEKY] Ia30B.

TATbBAHUUYECKMA DIIEMEHT. Xumraeckust uemonux atex-
MPONUMGRUR.

TAJIbBAHO... {no uMeHn HTATBAHCKOTO YYeHOro Jlyumxu Tann-
panu]. IlepBas 4aCTh CIOXHNX COB, O3HAYAIOWIAA OTHOIICHHE K TaJlh-
BaHWYECKOMY TOKY (YCTapeBmieMy Ha3BAHHIO 3/IEKTPHIECKOTO TOKA,
BO3HHKAIOLIEro B XMMHYECKUX RCTOMHHKAX T0Ka). Hanppimep: rannsa-
HUYECKHH IEMEHT, raNkBaHOMETP, TalbBaHOILIACTHKA.

TARBBAHOMETP [or 2asbearo... ¥ ...MeTp]. DIeKTPOMIMEPHTE b~
R DpubBOp BHICOKOM YYBCTBHTCNBHOCTH, TpEAHa3HaYCHHNH s
H3MEPEHHs CHITH TOKA, HANPSOKCHMS WIM 3apsifa.

TANTBBAHOTINACTHUKA |oT 2azbeano... M tpey. plastikos —
ronub ans aenxku], [lodydenne MeTATIMISCKMX KONKHA ¢ MeTLIN-
HECKOTro M HEMETAUTHYECKOTO ODHIHHAJA ITYTEM 3/ICKTPONIM3A.

TATBBAHOCTET YA [ot 2absano... ¥ Tped. stego — NOKPLITHE].
HaHeceHe Ha HOBEPXHOCTS METAVTHYECKOTO H3IE/Hs TOHKOTO 3aIHHT-
HOTO WIM ZCKOPATUBHOTO CJIOS METALIHYECKOIO MOKPHITHA NEKTPO-
JTMTHYECKMM METOIOM (30/I04CHHUE, CcpeOpEHYe, HUKEIHPOBAHHE H Ip.).

FTAMMA-HU3JIVYEHHE. To xe, yTo 2amma-ayuu. ' N

TAMMA-KBAHT. KsaHT 31eKTPOMarHHTHOTO O, OO0 Ianalomuii
Gonsluoit sHeprueit (obwyHO Gonee 105 3B).

TAMMA-JIYUYU (¥ -myun). HeliTpanbHBik KOMIIOHEHT H3NyYeHAs
PATHOAKTHBHHX 3neMeHTOB. [lo cBoMM cBOHCTBAM HAMOMHHAXOT PEHT-
TEHOBCKHME, HO XapaKTepPH3YIOTCA MEHbIIEH ANUHON BOJMHE U GOJb-
el TPOHNKAIOMEH CNOCOBHOCTHIO (KeCTKOCThIO). [amMMa-yun npea-
CTARIAIOT CODOM 3/1EXTPOMATHUTHOE UATYYCHUE C O4CHb MAIOR JIMHOM
BOJIH, PacNipoCTPaHAIOIEeCd B BAKYYME CO CKODOCTHIO CBETA.

TAPMOHHUYECKUE KOREBAHWS. Maremarudeckas MoAeib
MEPHOAHYECKUX KONeOaHHH, BBeNeHHAs I onucaHHa KoneGaHuit,
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no GopMe BANKUX K CHRYCOKRANLHEIM, W BHIpaXaeMan GopMynamy
x =X, sinfwr +y) wnn x = X, cos(w? +y), rae X, — aMnauryna,
(o1 + ) — Pa3a xoneGaHul, w — yIIOBag 4acTOTa, ¥ — HayanbHas
thasa xoneGanuit. : i

Cpenyn MareMaTHYeCKHMX Mozesel! xoneGanmit passoit popMu rap-
MOHHYECKHE KoNeOaHuA BHIIEASIOTCA ABYMS OCOOeHHOCTAMM: 1) MX
PopMma ¥ yriepad JacTOTa BHYTPH ¥ H2 BRIXOAC JIMAHEHHON MHCIEH-
HO#i Momean moboH cHUCTEMH OCTaIOTCH TeMM Xe, YTO H Ha BXOJE;
2) mo6oe HerapMOHHUECKOoe KoneGaHne MOXeT GHTH MPEACTABICHO B
BMAC CyMME WM MHTEIPana rapMOHMYCCKMX KoneGanwit pasHo# yr-
JIOBO# YACTOTH: (B MaTEMATHKE TH NPEICTABACHHA HAIKBAIOT PAIO-
xenueM B psin Pypoe u npeodpazopannem Pypbe COOTBETCTEEHHO).

FEKTO [ot rpeu. hekaton — cro}. TlepBas cOCTaBHAA YacTh HauMe~
HOBaHWsA eIHHHL PH3HYECKHX BEIMYHH, COyXamas /s o6pa3opaHud
HaHMEHOBAHHI KPaTHLIX €AMW, PaBHLIX 100 HCxXonHHM enyHHLaM.
O6o3nayerne — r. Hanpumep, 1 rlla (rexromackans) = 100 Tla.

TEHEPATOP [or nar. generator — npoussoawTens]. MamnHa, yc-
TpOHCTBO, aNNapaT, ipeaHasHaYeHHbIe U1 1) npeobpa3oBanus Gop-
MBE XBIDKCHHS MATEpHU (MPUMEPEL ICKTPOMALIHHHNA reHepaTop,
TeHepaTop BHCOKOYACTOTHRIX SIEKTPOMArHUTHHX Konebanuit —
FEHEPATOp CHIHANA); 2) NPHAAHUS Tery TpeGyeMoro cocToAHHS (TIPH-
MEDBL: NIAPOTeHepaTop (NMapoBoft Kotes) — npeobpasyeT Boay B map,
TEHEPATOP NAa3MBl — CO3NACT W3 HEHTPAIBHOTO ra3a HOTOK HM3KO-
TEeMIIEPaTYPHO NAasMH); 3) NPOU3BOICTBA XH- -
MHYECKOrO BelIecTBa (MpHUMEpP: TEHEpATop aue-
THAEHa — HPOU3BOAUT AHCTHIEH IyTEM
PA3TOXECHUA KapOUIa KabLHs BONOR).

2

FEHEPATOP BAH-HE-TPAADA. 9nexrpo-
CTATHYECKHMH UCMOYHUK I1eKMPONUManus BbcCO-
KOro HanpaxXeHHS (HECKONbKO MM/DIMOHOB
BOJBT), TIPEIHA3HAYCHHHIH JUISL Pa3roHa 3JeKT-
POHOB ¥ MOHOB B NMMHEHHRIX YCKopHTesx. U306-
pereH B 1929 r. Ban-pe-I'paagom. YcrpoiicTso
¥ NIPHHIHIL ICHCTBHSE €10 COCTOST B CHEAYIOWIEM
(puc. I'.1). Ha tpyGuartofi konoHHe I, M3roTOB-
JICHHO# H3 H30JMTOPa, PACIIOJIOXEH TIONLIH cde-
pudecKmii eKTpox 2. BHYTPY KOAOHHH — 6€C-  pyc I'1. Cxemaruvec-
KOHeYHas JIeHTa 3 U3 AN3/IeKTPHKA. E€ IPHBOMMT  xoe wioGpaxenue re-
B IBHDKCHHE EKTPOIBHTaTe/b 4. ICTOUHMK 31€K- nepatopa Bau-zep-
TpOnMTaHust 5 HarpsoxenHeM npuMepHo 10 kB co-  Ipaada B paspese
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eIMHEH C MCTaIHuecKoi mweTko#t 6. Co MIeTKH INEKTPOHN CTCKAI0T
HAa AHINICKTPWIECKYIO JIEHTY, KOTOpast EPEHOCHT HX HAaBEpX, [A€ Me-
TAANUYECKAS Xe WeTKa 7 CHHMAET 3MIeKTPOHN C JEHTH, M OHH JTona-
AT Ha chepHIecKuit MEKTpoR. [lo Mepe ABHXEHUS JICHTH 3apai
IMEKTPOLA YBCIHUMBAETCH M, CACKOBATENBHO, PACTET HANDPLKCHHE
MeXay HHM H 3emieii. CyHIeCTBYIOT TaKKe ApYTHe THITW NIEKTPOCTa-
THYECKMX FEHEPATOPOB.

TFEHEPALIUA TIAP DIIEKTPOH-IbIPKA. SineHue B nosynpo-
60dHUKe, COCTOALIEE B IECPEXORE NEKTPOHA H3 BANCHTHOH 30HMK
B 30HY MPOBONHMOCTH (C 00pasoBaHHeM Owpru) W OOYCRIORICHHOE
BO3ACHCTBHEM Ha 3NCKTPOH TEILIOBHX KoneOaHuHi penieTKy (TepMore-
Hepauus [1ap) WK KBaHToB cBeTa (dororeHepauma nap). [pnsogur
K YBE/IHYEHHIO KOHUEHTPALKH HocHTeeit (cp. Pexorbunayus).

TEHPU. Envnuia uuayktussoctd B CH. Hassaume nado B gects
aMEePUKAHCKOIO (UMK Jxoseda T'eHpu. ObosHavenue — Ma. 1 T —
PHAYKTHRHOCTH KOHTYpA, C KOTOPHM IIDH clIe ToKa | A cuerstercs
ToJIe, XapaKTePH3yEMOe MarHUTHHM HOTOKoM B 1 B6.

TEOMETPUYECKAS ONTHKA. Paznen ontuxy, uayyaiommi
M OMMCHIBAIOLIME PACHPOCTPAHCHHE CBETOROTO M3NYJeHHS B Hpo3payd-
HEHIX CPeliAX Ha OCHOBE NPEACTABNEHHMI O CBETOBBIX JIydaX. 3aKOHK reo-
METPHYECKOIA OITTHKH CPABSIVIMBH B T€X CNYYasx, KOLAA MOXKHO Npe-
HeGpeys audpaxiiueit CBETa. -

TEPMETH3AIINA [no umeun erunerckoro Myapena lepMeca,
KOTOPOMY B HHCJIE NIPOYEN0 NPHITHCHBAIN UCKYCCTRO IIPOYHOM 3aKy-
110pKH cocynosj. IipunaHve HENPOHHIIAEMOCTH CTERKAM M pa3beMHHM
COCOMHEHWAM, OTPRHHYMBAIONIMM BHYTPEHHHME 00LEMBI IOMEUICHMIA,
almapaToB, MAalIMH, COOPYXCHHMI H EMKOCTEH s XHIKOCTeH U ra3os.

TEPMETUYHOCTb CUCTEMbI (COCYJIA). CpoitcTBO CHCTE-
MBi HE TIPOMTYCKaTh YepPe3 CTEHKH M pasbeMHRIe COeqMHEHNS ra3 Win
XuaKocTh (cM. Tepuemusauus).

IEPH. Exmraua yacrorl KoneGanwit B CH. HassaHue naHo B yecTb
Hemelkoro ¢u3nka MeHpuxa Pynosasda Cepua. O6o3Hauenue — I, 1
Iy — 4acToTa TAKMX NEPHOTHMYECKHX KOTebaHni, NPy KOTOPHIX 3a Bpe-
MA B | ¢ coBeplliaeTca OBHO MONHOE KoneGaHue.,

THUTA... [oT rpeu. gigas — rurantckuit]. Ilepsas cocTapHasg 4acTh
HAWMCHOBAHUH eXHuY U3AYECKHX BCIMYHH, CyXaitas s o6pa-
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30BaHUA HAMMECHOBAHHI KPAaTHLIX €AMHHI, PaBHHIX MIWLIHapay (10%)
HcxoaHniX eaMuum. Hanpuwmep, | rurasomsT — 1098oast. OGo3Haye-
HHe — T

TUTPO... [oT rpey. hygros — pinaxubiit]. Ilepsag cocraBHas yacTs
CIIOXHBIX C/IOB, COOTBETCTBYIOIHAS IO 3HAYEHUIO CAOBY “BIAXHOCTS .
Hanpumep, euzpomemp,” euzpockonuunocms.

TUTPOMETP [euepo... + ...metp]. TlpnGop nns usMepeHMs RIaX-
HOCTH Bo3nyxa. CyIIeCTBYIOT paziIMMHNE HO NPHHLEIY ACHCTBMA H
KOHCTPYKHUH TUTpOMETPH (cM. [Teuxpomemp).

TUTPOCKOTIMYHOCTE [auzpo... + rpeu. skopeo — ¢MOTpIO,
Habmopa]. CBOKCTBO HEKOTOPHIX MaTEPHAIOB NOTAOIATL BAATY H3
BO3AYyXa.

THINOTE3A. Hayuro 060CHOBSHHOE NIPEATIONOXCHHAE, BEUIBHHY-
TOE IWist OOBACHEHHS KaKOro-Iubo ABICHUS B TEX CIydasix, KOTUa 3T0
HE YHAeTCsi CACNATh, ONHUPAACH HA cyllecTBylourHe Teopuu. Kpome
OGBACHEHHS M3BeCTHBIX (akTOB, IHMOTE3a MO3BOJIACT NPEACKA3aTh
HOBHIE, paHee HeH3BeCTHBIC (eHoMeHH. FCn npemckasaHust npen-
CTaBAAIOTCH NPaBAONMOAOCHLIMH, X TIIATENBLHO IXPOBEPSIOT SMITUPH-
geckH. B cilydae HONOXUTEABHOTO pe3yNbTaTa TUIOTESY YTOYHAIOT H
pa3suBaoT. Co BpeMeHeM OHA MOXET CTaTh meopueii (2).

I'HPs1. Mepa maccH (cM. Mepa).

TUCTEPE3HC [or rpeu. hysteresis — oTcraBaHue, 3anasibBaHKe].
Snnenue, cOCTOSAIIEE B TOM, YTO TEKYIIEEe COCTOAHHE 00BEKTa 3aBHCHT
He TOJIBKO OT CHIOMHHYTHOTO BO3ACHCTBAA Ha HETO €O CTOPOHH APYIO-
ro o6bEKTa, HO M OT HPCAKCTOPMH, H ONHCHIBACMOC HEANMHECHHON
¥ HCONHO3HAYHOI B3aHMOCBSI3BIO BEUMMH HaXe NMPH KBA3HCTATHYEC-
XOM (0OYCHb MEIVICHHOM) UX H3MEHEHUH (cM. Tucmepesuc maznumuuii).

TUCTEPE3UC (AUDJIEKTPUYECKUH). Annenue, cocrosuiee
B HEJIMHEHHOU M HEOZHO3HAYHON 3aBHCHUMOCTH IIOJIAPH30BAHHOCTH
CErHETOINEKTPHKA OT HANpPAXCHHOCTH BHEUIHETO 3JICKTPHYECKOTO
nond, o0yCAOBNCHHOC HOMCHHON CTPYKTYpO#l CETHETO3NEKTPUKA
(cp. Tucmepesuc (macnumnuiii)).

TMCTEPE3UC (MATHHUTHBIN). fnenue, cocrosmiee B TOM,
YTO MPOLECCH HAMATHHIWBaHHA 00paslia, H3TOTORIECHHOIO u3 (dep-
POMarHHTHOrO MaTepHaia, IPH HapacTaHWH BHEUIHEro MAarHMTHOTO
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Puc. I'.2. Kompuiepoit cepress n3 QJe;}pouar-
HUTHOFO MATEPHANA (d); OH Xe C 0GMOTKOH (6)

NoJis H pasMarNHYMBaHHA 06pasla nNpH ocnabicHUH IO [POUCXO-
HST 5I0-pa3HOMY. A HMEHHO: NPH ociablieHWH Hos COXPaHAeTCs He-
KOTOpasd OCTATOYHAs, HAMAarHWYEHHOCTh, OBYCNORNCHHAA YaCTHYHOM
COr/IacHON OpHEHTAallHEl MATHHTHHIX MOMEHTOB TOMEHOB (CM. Deppo-
maznemuxu). TIpuMeHUTENLHO K (PePPOMATHHTHOMY MaTepHaly 3T0
SIRIEHUE OIHCHIBAKT B3AMMOCBA3LIO MEXIY MArHUTHOH HHAyKuscel B
H HaNpsDKeHHOCTHIO MarHWFHOTO nrons H. OxHako npamMo (wemocpen-
CTBCHHO) 3TH BEIHYMHE H3MEDHTL HEBOSMOXHO (MMM, N006HO ynens-
HOMY CONIPOTHBHEHHIO, OLICHHBAIOT CBOHCTBa MaTepHana, 3 He BEIH —
obpasua, 13 HETO RITOTORIEHHOTO). MX 3HaYeHUA HOMYYal0T KaK pe-
3YJbTAT KOCBEHHHIX K3MEpeHHH. Bonbitelt yactrio n3Mepesns BHIION-
HTIOT cNeAyIoMM o0pasom. U3 GheppoOMarHITHOTO MaTEpPHATa H3T0OTaB-
JIMBAOT cepaeyHMK (MarunTonposon) B hopMe Kompla (puc. .2, 2). Ha
HETO HAHOCAT OHOCIOHHYI0 0GMOTKY M3 H30JMPOBAHHO MPOBONOKH
(puc. I'.2, 6) 1 BKIIOYAIOT B U3MEPUTEABHYIO YCTAHOBKY. OHA MO3B0-
JISIET OIHOBPEMEHHO H3MEHSATH M M3MEPATD AB€ GUIHIECKHE BETHIH-
HE — CUJLY TOK2 OGMOTKM § M nomoxocyentenue ¥ MEXIY ee BHBOAA-
Mu. Bonee Toro, Ha 3xpane ocusiorpada MOXHO BHASTL KPHEYIO,
NPCACTABNAIOUIYIO B3aHMOCEA3b MEXAY 3THMH BeJImguHaMu: ¥ = f(i).
OTa KpUBaA €CTh XAPAKTEPHCTHKA APOCCENS — CHCTEMBI, COCTOsIEMH
M3 cepAeuHuKa H o6MoTKH. [loaeNuB ¥ Ha YHCIO BHTKOB OGMOTKH W
H YMHOXWHB { Ha W, [OMYdHM X2PaKTCPHUCTUKY CEPACYHMKA — CBA3b
MEXAY MATHUTHHM TOTOKOM P H MAarHMTOOBRXyHIcH cwiodt F:
@ = f(F). HakoHen, monenus ¢ Ha riolags NonepeyHoro CCYCHHs
MarLuroiriposoga S= (dmp ~dy,) #/2, a F— Ha €ro CpeaHIon JUIHHY
1=% (dyyy, + dy,)/2, HAMNEM CBA3b MEXIY MATHHTHOH MHAYKUKeH B
¥ HaNPSIXCHHOCTBIO MarHUTHOTO rTost H. B1o — xapaxreprcrika dep-
POMAarHHTHOro Matepuana. OHa HEJIMHEHHA M HEOAHO3HATHA, a TAKKE
3ABHCHT 0T GLICTPOTHI NiepeMarHu4YHBaHus.
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Ecnu nepen HaMarHKYHBaHHEM CEPACYHHK B
OBUT IOJTHOCTHIO PASMATHIYEH, NONYIAEeTCH 3a- 2
BHCHMOCTH, Ha3WBAatMas KPUBOil IEPROHAYATD~
Horo HamarHusseannms (I na puc. I'.3). Ilpn
YMEHBUICHHH TIOCHIE JFOTO BHEIHEIO MArHHT-

HOTO TONst A0 HyJsL KpHBas 6yaer mHoit (2 Ha H

puc. [.3). Ecmu nepeMarsw4msars o6pasetl, fie-

PHOOMYECKH , H3IMEHSIA HAIPaBICHUE MAarHHi-

HOTO NOJIA, MONYYMM 3aMKHYTYIO KPHBYIO — 4 "
HeT/M0 MCTePpednca (01Ha H3 3aMKHYTHX KpH-  Puc. I3, Tpaexropwnst -
Bhix Ha puc. [.4). CTpenkaMut Ha well NoKa3amo XeHWs Hiobpaxarome
HanparieHHe ABHXCHHA H3o0paxkaomeit Tog- TOIKH IIDH CPBOHANANE-
KM (370 MOXET GHTb, HANPKMEP, cBeTAIufics  HOM HAMATHMEHBIHIK
Clefl SNEKTPOHHOIO JIyda Ha 3KpaHe OCHHJI-
norpada). C yBeIMYCHHEM HHTCHCHBHOCTH
BHEIIHETO MONA TIOHWANb, OrpaHHYEHHAA
neTIeH IcTEpesuca, pacTeT, HpUYeM BHAYANC
YBEIMIMBAETCH aMIUTMTYNA KaK HATIPAXKEHHO-
CTH MOMS, TAK ¥ MarHATHOM MHaykumu. Ogn-
HAKO B ZanbHEHIEM POCT MAKCHMANBHOH HH-
JYKUOMH ¥ IAOIajH, OrpaHudcHHOA neTned
THUCTepe3nca, MONTH NpeKpawmiaerci. Taxkyio
NETIII0 FUCTEPE3NCA HA3KBAIOT HPeACNLHOH,
a HauGoabluee 3HAYCHHE HHAYKINH — HEAYK-
el RacsuRenss. B 51oM cocroannu Margur-  Puc. T4, Muoxecrso ne-
HBE MOMEHTH BCEX JOMEHOB OPHEHTHPOBAHK ek FUCTepe3sca
COINacHO. Bce NEeTNIM rHCTEPE3nca, MEHBIINE

IO pa3Mepy, 4eM NpelenbHas, Ha3hBalOT SACTHWMMM. JHaucHue Ha-
APSKEHHOCTH MArHUTHOrO monig npu B =0 nMeHyloT xoopuwrsnsoii
csaol. KpuByio, COCTOSILYIO H3 MHOXECTBA BEPIIMH LIETE/Ib MTHCTEPe3n-
Ca B ICPBOM KBAlIPAHTE, HA3HBAIOT OCHOBHOI KPpHBOH HAMATHNINRRREN.
PIMeHHO e acTO HCTIOMB3YIOT WA PAacYCTOB EKTPOTEXHHYECKHX YCT-
poficts. [IpH MepeMarHHYHBAHMU CEPACTHUK HATPEBACTCSA. DHEPrHst Mo-
TEPb 32 OXHH LMK NepeMarHH9aMBaHMS NPONOPLUHOHANBHA TUIOIATH,
OTrpaHM4CHHOM MeTneli rucrepesuca.

C pocToM GHICTPOTH NTepeMAarHHYMBAHHSA (IPOHCXOAAILUM, Hanpn-
Mep, TIPH yBEeIMYEHUU YACTOTH M3IMEHCHUS BHCIHETO MAarHWTHOTO
noJIs) HIMpYHA NETIH THCTEPE3INCA W, CACHOBATCABHO, IUIOMANb, CIO
OrpaHHYCHHAsA, YBCIHYHBAOTCA.

Mpumeyanue. [lepemaraminBanue o6pasua u3 GeppOMarHUTHOTO Ma-~
TEpRaNa B yweﬁmntax OOLYHO ONMUC3HO TakK, YTO CO3ZACTCA BICYATICHHE,
O6YATO HANPAXESHHOCTHIO MarHMTHOTO N0 OTOGPAXAIOT IPHYHHY HpOHec-
€a, a MATHATHOH HHAYKIIMEH — CHEACTBHE. B NEACTBATEALHOCTH HPHIHHHO-
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CHEJCTBCHHEE OTHOUICHWUA ONpEACHARTICS He CaMHM (CpPPOMarHETHKOM,
a TOH SWEKTPHUCEKOH LEeNblo, B COCTaB KOTOpo# BXOAUT cojepxaliee ero
YCTPOHCTRO. ‘B 4acTHOCTH, /11 MaTrHHTONPOBOROR OOBMHAX TpaHCHOPMATO-
POB, NOAKIIOYAaEMEIY. K MEKTPHICCKON CETH, “CCTECTBCHHEIM apryMeHTOM”
CIYAUT MATRHTH HOTOK, T3K KAK OH JOCTATOYHQ XCCTKO CRA3aH C HAIpS-
ECHHCM NEPBHYHAf 0OMOTKY (310 YTBEPXACHHE MOXHO J0KAa3aTh MATEMAaTH~
YecKH).

TUCTOTPAMMA (CTONBYATASA JUAFPAMMA). Onun u3
BHIOB IpadMyecKoro u306paxeHns CTaTUCTHIECKHUX pacTipeAcHeHui
3Ha4YeHMH Kaxoit-m6o BesruMHEL. THCTOTpaMM2 ApeacTannsaer coboi
COBOKYITHOCTH CMEXHHX NPSAMOYTONBHHKOB, HOCTPOCHHEIX HA OHOK
TIpAMOIL: IUIONIab KAXAOTO M3 HHUX TPONOPLHMOHANbHA BEPOSTHOCTH
HaxoXJeHHs 3HaYeHMS JaHHOH BCAHYMHLI B MHTEpBane, KOTOPOMY
COOTBETCTBYET NPAMOYTOJIbHHK.

TTIABHAS OIITUUYECKASA OChb JUH3LL. Ipamas, npoxoas-
Wasi 4epe3 UEHTPH COHEPHUCCKUX TOBEPXHOCTEH, OrpaHMYUBAIOIIMX
JIMH3Y.

TTABHAA QIITUYECKAA OCh COEPUUECKOIQ 3EPKAJIA.
Ilpamas, npoxoasinas wepe3 ONTHYECKHH LIERTP H TIONOC 3epKAna.

ITABBAS THIOCKOCTD KPUCTAJJIA. ILiockoCTh, IPOXONsi-
mMas Yepes ONTHIECKYI0 0Ch KPUMCTAJUla B HaNpPaBieHHe PacmpocTpa-
HEHHWA CBETOBOI BOJHH BHYTPH KPMCTa/LIA.

TNABHBIA ®OKYC JIUH3H. Touyxa Ba I7aBHOM ONTHYECKOM
OCH NHH3H, B KOTOPOH NEPEeceXaloTcs Tocie TPEIOMICHUS BCe y4H,
Naflaloye Ha TMH3Y NapaUleALHo ee asHol onruyeckoit ocu. Po-
Kyc Y coOupatomedl JMH3b AefiCTBUTCIBHELE, Y paccewBaloLlei —
MHUMBIH.

[TIABHH# ®OKYC COEPHUYECKOIO 3EPKAJIA. Touka Ha
1aBHOM OCH cHepHIECKOro 3epKana, B KOTopoil nepecekalorcst mocne
OTPAXECHMA BCE JIYYH, Magaonpie Ha cdepuyeckoe 3epkano napani-
JICbHO €ro IaBHOM omTHyeckol ocu. MoKyc y BOrHYTOro 3epkana
NEeHCTBUTENbHE, Y BRITYKIOTO — MHHUMBIN.

TTIA3. OpraH 3penns y 4eoBeKa ¥ XMBOTHHX. I 71a3 yenoseka pen-
crapisier coGoit TeNI0 NTOYTH WIApo06pasHod GOPMEBI THAMETPOM OKO-
J10 25 MM, KOTOpOE HAa3HBAIOT TIasHhiM A6noxoM (puc. [.5). Cser ot
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npeAMEeTa MOCTYNAeT B a3 4Yepe3 oTBep-
CTHE B PaAyXHoil obonoyke (3pavox), mpe-

JIOMNFETCH B XPYCTAJIMKe U B CTEKJIOBHIHOM -

TeNE, CO3MaBasg Ha 3anHell CTeHKe rnasa

(rNa3HoOM AHE) KEWCTBUTENBHOE, YMEHh-

MEHHOE M NIEPEBEPHYTOE U306paXeHHe pac-

cMarpuBacMoro npeaMera. M3oOpaxeHue

nonaJaeT Ra HEPBHME OKOHYaHHA (Tak Ha-

3biBaeMhle NATOYKH ¥ K0AGOUKH), KOTOpHE

obpa3yloT cerdaryio o6ONQUKy miasa, mo- Puc. I.5. Ormaveckad cxema
KPHBAOIIYI0 BHYTPEHHIOW NOBEPXHOCTH rasa
IJIa3HOTO JHa.

TOJIOTPA®US [or rpeu. holos — Beck, momHbIA K ...rpadms).
MeTox nomyueHus oGbeMHBIX H300PAXeHUH NPEAMETOB, OCHOBAHHAIH
Ha ABIeHHN HHTepPepeHUHH cpeta. CTOUHNK KOTepEeHTHOTO CBETA —
nasep. Mertog npemioxen B 1948 r. Henuucom FabopoM, KoTopoMy 3a
OTKPHTHE rojiorpadus Omia mpucyxacHa HobGeneBckas fipeMus IO
¢dusuke 3a 1971r.

TOPEHHE. Camoyckopsiomasncs XMMHIECKass peaKLimsk, CRA3aH-
Hasl ¢ HaKOIJICHYEM TEIUIOTH B GHCTEMC PEarHpyIoNIMX BCIIECTB.

TPABUTALIMOHHASA HOCTOAHHAS. KoadduureuT nporop-
HHOHAIBHOCTH G B GopMyne, BHPAXAIOUIEK 30KOR 6CEMUDHOZ0 MA20-
menun. .

FPABHUTALIMOHHOE B3AUMOIENCTBHE. BauMoneiicraic
MEXIY MoOHMH TEASMH, BHPAXAIOMIEECS B KX B3AHMHOM NPHTIKE-
HHH C CWIOH, 3aBHCALIEH OT Mace TeM U PAacCTONHUA MEXTY HHMH.

T'PABUTALIHOHHOE NOJIE, du3iueckoe nojie, HOCPEACTBOM
KOTOPOFO OCYLIECTBIETCS NIPHTSDKEHUE Tl XapaKTepU3yeTCs IPaBK-
TAUHOHHBIM T1OTEHLIHANOM M YCKODERHEM CBOBOLHOTO MANCHHA.

TPABUTALIMOHHOCTD (rpasuraiiMonHas ctocoGHOCTS). CBoii-
CTBO Beex 6€3 NCKMOYeHUS Tel, COCTOUIEE B TOM, YTO TeJla NPHTArH-
BAIOTCA APYT K APYIY. [ KOMTHISCTBEHHOIO OUCHHBAHMA CTEMICHH
TPaBHTALHOHHOCTH TIPHIOAHA (UsHMYecKasi BeJIMUMHA “Macca”, BBe-
JEHHast JUIT OUCHUBAHUA UHEPTHOCTH TEJL.

TPABHUTAILIMA. Spnenue, B KQTOPOM OOHAPYXHBACTCA TPABHTA-
UHMOHHOCTL. HBOTOH Npetoxii GOpMyTy, CBA3HEBAIIIYIO Chiy F
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B3aHMHOTO MIPUTDKCHAS BYX T6JI, MX MACCH My M n1, H PACCTOSHHE r
MEXIY KeNmpamu uxepyuu Tei (3aKOH BCeMHPHOIO TATOTCHMS):

F=ch™
P’
rae & — TpaBHTAUMOHHAR TIOCTOSHHAS.

Boriucaenue no 3tolt popmyne obecrieanpacT TeM MEHLINYIO 10-
TPCHIHOCTD, YEM MCHBLIC Pa3MCPhi B3aHMOAEHCTBYIOMMX TeJi 110 CpaB-~
HCHHMIO C PACCTOSHHEM MEXIY HUMHM, YeM OZHOPOOHEE MABTEpHal, H3
KOTOPOT'O OHH COCTOSAT, M 4eM Oirxe K chepuieckoi ux dopma.

TPABUTOH. KBaHT rpaBHTallHOHHOrO NANS, KOTOPHHA COTNIACHO
rHIIOTE3¢ NOMIXEH MMETh MACCy MOKOS M 3MEKTPHIECKHH 3apsR paB-
HHMH HyMO, 2 CITHH PaBHHM 2IBYM WIH HYNO.

TPAAYHUPOBKA [or nat., gradus — mar, CTyneHs, CTENEHbD)
CPEACTB UBMEPEHHUM. Onepaims, CoCToamas B SKCNEPUMEHTAID-
HOM IIOJIYYEHHH 3aBHCHMOCTH MEXIY 3HaUeHHsAMH BeIHUHH Ha BXOXe
M Ha BRIXOJIE CPEACTBA H3IMEPEHMIL, PE3YALTATOM KOTOPO# MOXET GHTh
TPanyMpoOBOYHaA XapakTeprcruka (rpadux) win tabmuua, a Takke
TIPHCBOCHME JeNeHMIM WIKAIN W3MEPHTENBHOMO NpHGopa 3HaueHnH
HIMEPAEMOi BEJIHUMHE (cM. Mempoaoeus).

TPANYC TEMITEPATYPHBIN. Exmaina TeMIepaTypH, coOTBeT-
CTHyIOIHA% KaKoit-nu60 TeMneparypHoit tukane (oM. icars memnepamyp).

TPAZIYC YTNNIOBOMW. BHecucreMHas eQuHMLA IUIOCKOLO YIVIa.
1 rpamyc — yron, pasHnit 1/90 YacTil ApsaMoro yria. Fpanyc AeaHTcs
Ha 60 munyt (60") mnm 3600 cekynz (3600"). OGo3HaueHne — “°”.
1° ~ 1,7445 .10 paa.

FPALYC LENBCHSA. Baecucremsas equuuiia TeMnieparypsi. Ha-
3BaHa B Y€CTh IHBCACKOrO acTpoHOMa H ¢usika Auaepca Llenbcma.
I'pagyc Lenscus — rpagyc mo TeMneparypHoif mikane Llenscus, B
KOTOpPO# NpH HOPMANTLHOM JIABICHUH TOYXa TUTABNCHWS JIbJa COOTBET-
CTBYET HYJTIO IPaTyCcoB, & TOYKa KHIieHMA Boxsl 100 rpaxycam. OGo-
3xayenue — °C. 1 °C=1 K.

'PAMM. ThicsruHas J0MA Kudozpamma — efHHHus Macc B CHU.

...I'PA® [or rpeq. grapho — nmnwy]. Bropas COCTABHASA 4aCTh CIIOXK-
HHIX CJIOB, COOTBETCTBYIOIIAN 110 3HAYCHHUIO COBaM “MHILYINHI”, “3a-
nucwBaloumit”. Hanpumep, ocuunnorpad, 6Gaporpad, cnekrporpad.

62



+

...TPA®HA [or rpeu. grapho — muiy]. Bropas ‘cocraBHas 4acTb
CNOXHKIX coB, obo3Havalomad: 1) otrocasumiics K rpagudeckomy
BOCIIPOM3BCACHHIO Yero-iubo, HampuMmep gotorpadns; 2) oTHOCH-
OWHCA K ONUCAHMIO 9ero-Jmbo, HanpuMep reorpadus.

I'PEM. Eqvinma NOromeH o JO36 HOHU3MPYIOMIEro HATydeHHS
B CHU. Ha3sanne gano B 4eCTh aHrAMMCKOro GU3MKa ¥ paxuobHosiora
Jiyu Fapoabna I'pest. OGosnadenne — Ip. 1 rpeit — HornomeHkas Be-
IMECTBOM Macco¥ 1 KT 1033 OHM3HPYIOINEIO HATYHCHHSA, dHEprus
KOTOpOre paBHa 1 AX.

FPOMKOCTD 3BYKA. OramuuTemHas Yepra My3HKATLHOTO TOHa,
OLICHHBaeMad aMIUIMTYHoM# KoneGaHuit B 3BYKOBOMK BONHE.

'POMOOTBO/I (Tousee — MoFMeoTs0a). Beprikansuniit MeTain-
JIMYECKUA CTEPXEHD, COCAMHEHHEIA TIPOBOAOM C 3d3eMAeHueM, CITy-
M DA TEpEOXPAHEHHS XKIIKIX 3TaHUN M pasHOOBpa3HBIX COOpy-

XCHHMH OT yAapa MOAHMAM. i N
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JABJIIEHHUE. TepMiH HENOAB3YIOT B ABYX 3HaueHMAX. 1) MexaHu-
YECKOe JCHCTBHE TeNa Ha NMOBEPXHOCTh APYroro teja. 2) CkansdpHas
dusHIeckas BeHYMHA P, BBeACHHAA U1 KOMHISCTBCHHOrO OLEHH-
BaHMS MEXaHMYECKOTO REACTBHA OHOTO TeJia HA TOBEPXHOCTH APYTO-
TO ¥ PaBHas OTHOMICHMIO HOPMAILHOM K MOBEPXHOCTH COCTABAAIOMIEH
cib AF,, TIpHXOIAINENCA Ha SNeMEHT TOBEPXHOCTH, K IDIOMIAIH
AF,

AS 31OTO leMeHTa: P =
AS ,

JABJIEHHE FA3A. Jassenue, 0OKa3biBacMoe ra30M Ha CTEHKHM CO-
CyAa, B KOTOPDOM OH HAXOAMTCHA, H Ha BHECCHHHE B Hero Tena, npo-
NOPUHOHANbHOES NPOU3BEACHHIO KOHICHTP3UHH 1 MONEKYA rasa
# Temnepatypw T rasa: P =nkT , tue k — nocmosnnas Bossymana.

MpuMmewarnune. B mepBoft YacTR NpETOXEeHHA TCPMHH daeseHue
HCMONb3083aH B 3HaueHMH (1), BO BTOpO#H YacTH — B 3HaYeHME (2)
(cM. Haenerue).

JABJIEHHME XUIKOCTH. JarncHue, OKanBacMoe HEMTOTBIX-
HOH XUAXOCTHIO H3 CTEHKM COCYJd, B KOTOPOM OHa HAXOAMTCS, ¥ Ha
BHEeCCHHLIC B HEC TeJa, TPONOPIMOHANBEHOE NIPOH3BEAEHHIO ILIOTHO-
CTH P M BHICOTH 4 cTonGa XUAKOCTH: P =pgh, rie g — ycKopeHue
CBODOAHOIO NaZCHHA TeNa.

[puMevanue, B ncppoit YacTH NpeANoOXenHs TEPMAH daerenue UC-
TIO/B30BaH B 3Ha4eHuu (1), BO BTOPOit 4acTH — B 3xadeHuu (2) (cM. Jasaenue).

" JABJIEHME HACHIIIAIOIETO TAPA. He aapucamee 1pH
TOCTOAHHOM TEMIIEPAType OT 0O6BEMa NARICHKE, NPH KOTOPOM XHA-
KOCTb HAXDAHTCS B THHAMMYECKOM PaBHOBECHM CO CBOKM napom. [Ipu
yBe/THIEHHH O0beMa XMIKOCTh HCTApseTcs A0 TeX Mop, MoKAa He ycTa-
HOBUTCA JaBleHMe Tapa, COOTBETCTBYIOLIES NAHHOM TeMmeparype,
u HAoGOPOT — NMPH yMeHbIIEHUH 06BEMa YacTh NApa KOHAEHCHPYET-
s, a JaBliCHHE Mapa OCTAaeTCd HEMIMEHHBIM.

JABAEHHUE CBETA. 'unote3y 0 CyieCTBOBAHUM JaBICHHA CBE-~
Ta Brickasan B Hawane XVIIs. Horanu Kemnep mna o6eacHeHHd OT-
KJIOHEHHS XBocToB KoMeT oT ConHita. Teopmio sRneHUs B paMKax Kirac-
CHYECKOU 3IEKTPOIMHAMHUKY co3aal B 1873 r. aHrmuiickuit ¢H3MK
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Puc. JI.1. PasnnuHKe CUCTEME KPLUIHILEK,
Ey HCNoMb3oBaBIMxca B onwrax I1. H JleGenena ro
HIMEPCHHIO NABNCHHA CBETA

Jixetimc Knapx Makcgenn. Cornacro Teopuyn Maxceesna, 3HaYCHHE
CBETOBOIO HABJICHUS PaBHO OOBCMHON TUTOTHOCTH YHEPTHH W SNIEKT-
POMArAHTHOrO NMONs CBCTOBOH BOMHBL, €CIIM MYdY CBETd Nafaer mep-
DEHAMKY/BIPHO Ha MOBEPXHOCTb YEPHOTO TeNa (CBET MOIHOCTBHIO MMO-
momaercs: P= w), yiBoeHHOH 00beMHOI IVIOTHOCTH SHEPTHH, ECIIH
OH NaAaeT NepEHANKYBIPHO HA 36PKATLHYIO OBEPXHOCTD (CBET NON-
HOCTHIO OTpaXaeTes: P= 2w); eCIH CBET YaCTHIHO OTPaXacTCH H Yac-
THYHO nornomaercs, 10 P = w(l +p), rae P — KOXPDHUMEHT OTPa-
XEHWH NOBCPXHOCTH Tesla, HA KOTOPYIO MAJacT CBET.

To4HO K TAKOMY pPE3YNLTaTy MPHBOXMT H PacHeT JABACHHSA CBETA
no KOPHYCKyAsApHoit (QoToHHON)) TeopuH ceera. Jasneune csera — -
OHO K3 HEMHOI'MX CBETOBHX SBJEHHE, KOTOPOE OMHHAKOBO XOPOIIO
OOBACHIOT KaK 3ICKTPOMArHMTHAS TEOpHMs CBETa, TaK U (OTOHHAA.

Bnepshie 3KCTICPHMEHTAILHO CBETOBOC AaBICHNE M3MepH B 1899 1.
pycckuii dpuaux Ierp Huxonaenuu JleGenesn. ITpubop JleGenena mpen-
CTARJST OGO BEChbMa YYBCTBHTENIBHLIC KPYTWILHBIE BECH, IOXBHK-
Has CHCTeMa KOTOPRIX COCTOSIa M3 JIETKOTO KapKaca ¢ YKPEIIEHHBMY
Ha HEM TOHKMMH KPYXOYKaMH (“KPBUIHIIKAMYU” ), PACHONOKEHHEIMU
CUMMETPHYHO OTHOCHTEJIBHO OCH noaseca (puc. [1.1). OnHA Kpeotwmi-
KH G8UIM 324¢PHEHN, 2 TIOBEPXHOCTD APYTHX Ghlia 3epKanapioi. Bew. -«
CHCTeMa MOABEIMBAIACH HA TOHKOM YXIpYroif HUTH BHYTDH 3aKPHTOTO
CTEKNAHHOTO GA/UIOHA, BO3AYX M3 KOTOPOTo GRUT 0TKAYaH. Kprursixu
OCBEMIAMCH CBETOM OT BOJITOBOM TYTd, HalpaBieHHbHIM Ha HAX Clie-
HHANLHOM CHCTEMON IMH3 1 3epKal. 3HaYeHHEe CBETOBOIO BABRIEHMA
Ha KPhUTHIIKH ONPEAS/LUIOCH 110 YIIIY 3aKpy4HBAaHNS HHTU MoABeca,
PETHCTPUPOBABIIEMYCS ¢ TIOMOILBIO 3EPKANBHOTO OTCYETa.
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HaBncHRE CBETa MATO HACTONBKO, YTO JUIN £TO HAICXHOFO HIME-
peHHA HEOOXOAHMO GHA0 HCKMOVHTE BIHAMHE Ha KPRUIKIIKH BOEX
ApYT#X ¢axTopoB, B 9aCTHOCTH KOHBEKUNOHHRIX TOKOB BO3fyxa
M paduomempuyeckoeo sdpexma. Baussiyie KONBEKITMOHHRIX TOKOB BO3-~
Jyxa 6uio uckmedeHo JleGeaeBLIM TyTeM CO3RaHUA B GaLIoHe AOCTa-
TOYHO BHICOKOIO 64Kyyma, a BIHAHHE DATHOMETPHUECKOro Spdex-
Tai— UCHONBIOBAHKEM B ONEITAX OUEHB TOHKHX KPHUTHIMICK PARTMIHON
TonumHe: ot 0,01 no 0,1 Mm. AapneHue HA 3EPKATLHOE KPHIHIIKO
{p=1) oxazanocs BaBoe Gosblue, YCM RaWIEHNE HAa 3a9epHEeHHOC
xprasiuxo (p =0).

Onutit JleGeiera 3KCNEpUMEHTANLHO TIOXTBEPAHAH 3TCKTPOMAr-
HHTHYIO TEOPHIO CBeTa MakcBe/UTa H BOHUIM B HCTODHIO (PH3HKH KaK
KJIACCHHYECKHIT TpUMep ToHYANNIEro PHINIECKOTo FIKCIICPHMEHTA.

B 3axnogeHHe NOCTPOUM NONHOE OApEAeNeHHE apicHnd. darie-
HME CBETa — SIBJIEHHE, COCTOSUICE B MEXAHHUYECKOM NCHCTBHM, NPO-
H3BOAMMOM CBETOM Ha OCBEIAEMYIO NIOBEPXHOCTD, H ODYCIOBNEHHOES
nekcrBreM POTOHOB. -

BAJNIbHHUY TTOPAJIOK. YopsAaOuEHHOCT) BO B3aKMHOM PacTio-
AOXEHHH aTOMOB H MONCKYA B TBCPHMIX TCXaX, MOBTOPRIOIIAACH HA
HEOIPAHHILHHAD GOTBIUMX PACCYOSHUAX (Cp. Bawncruid nopsoox).

JANBHOAENCT BME. YcrapeBmiee npeacTaBlieHMe, COTNACHO
KOTOPOMY B3AHMOZIEHCTBHE MEXIY TeIaMH OCYILCCTRINCTCH MITHOBCH-
, Ho 663 y1acTHA pasfienAoNero X NPOCTpaKCTea (cp. Bwskodedcmeue).

JAJIbHO30PKOCTD. HeaoctaTok 3peHus, NPH KOTOPOM XOPO-
IO BHAHN YAANEHHEE npenMeTnl (0TCioNa 1 HaspauKe), a u3obpaxe-
HHE NPEAMETOB, PACMONOXCHHBX OMM3KO, MONYYAETCHA PACIUIMBYA-
ToIM. JIanEHO30PKOCT, — PeFY/IbTAT IPEIMEPHO MATIOH ONTHYECKOH CHUIN
I71a32 WM CAMINKOM MANod DIYyOMHE InasHoro abnoxa. B pesynstare
BXOLsANIHME B I71a3 NyuH He OKYCHPYIOTCSE (VX MEIC/IEHHEE RPOAOIDKE-
HHA cobHpalorcd 3a ceTyaTko# (puc. [1.2, a)). Ucnpapnsercs HoleHU-~
€M OYKOB C BRITYKINMH JTnH3aMH (puc, J.2, 6). (Cp. Bausopyxocms, cM.
Takxe {1as, Owku.)

a) 6 -

Puc. /1.2, CxemaTH4YecKoe H300pakeHAe TANBHO30D~
KXocTH (@) 1 cnocoba ee McapaRreHud (6)



JABHUTATEND. MamiyHa, NpeaHasHaYCHHasA 118 nipeoGpasoBanus
MaTePHATTBHOTO NBIXEHUA KaKOK-1H60 HOPMH B MEXAHHUECKOE TBH-
XeHue, KaK MpaBwio, Bpamarenbioe. Hanpumep: 3ieKTpoBUraTens,
napoBasi TYPOHHA, ABKTATENEL BHYTPEHHETO CropaHus (cM. Junamuve-
CKue cucmemut).

IOBHUXEHHE Y B3AVMOJIEMCTBHE. Kax n cerons, COTHE
THCSTY H MHJUTHOHE JIET Ha3aZ, KOTAA He OLUIO eme He TOJIBKO MHChH-
MEHHOCTH, HO H WICHOPa3AeNbHOM peun, 3peHue, CIIYX ¥ APYTHE Opra-
HH BOCTIDEATHA (aHAMH3ATOPH) 06eCneunsany HaluM MpPeaKaM BO3-
MOXHOCTh ODHEHTHPOBATECH B OKPYXAIOLIeM MHpe.

Y710 nMpuUBIeKaeT Halle BHUMAaHME B nephyio oucpens? nmnxenne.
OHo nabmonaerca pe3ne. KOAWINYTCH MUCTLA ¥ BETBH ACPEBLEB H TPA-
pa. B pyuse u pexe Teder BoAa. Jlaxe Ha MOBEPXHOCTH CTOAYEH BOAK
B O%¢pe BHIHB BONHH. J{Bixyrea obaaka u HeGecHsie cseTHna. Jleraior
HaceXoMhle ¥ IITHIIN, JABHXYTCA IPYTHeE j00HM H XHBOTHHe. Bee okpy-
XKaolee Hag HaXOAKTCA B ABMXCHHH. ECIHH YTO-TO ¥ MOKOMTICH, TO
TOnbKO BpeMeHHo. HITwih cMerseTcs BetpoM. CHeXHHH HOKPOB npe-
BpaMiaeTCst B TEKYIMYIO BOOY H T. 1.

Jlonroe-gonroe BpeMs JTIOAH 3aMEYATH TONMHKO TaKoe, MEXaHWJe-
CKO€, [ABIDKEHHE — BHAMMOE TIEpEeMEUICHWE ONHHX TPEAMETOB OTHO-
cHTensHo ApyTHX. Ho nocrerteHHO OBHapyXIUTH, Y10 CYLIECTBYET H He~
BHOVIMOe nBIKeHMe. Hanpumep, oka3anocsk, ¥T0 38YK — 310 KOne6aHns
BO3AYXA, PACIPOCTPAHTIOWHECH MOKOGHO BOJXHAM HA MOBEPXHOCTH BOJM.
3ates, 1O Mepe PA3BHTHA HAYKY, OHUTH OTRPHTH Apyrue GOpMEE (BM~
KEHMH — MOJIEKYNAPHOE, NEKTPOMATHHTHOE, BHyTpHaToMuoe. B pe-
3yJIETaTe 3HaYEHHE CJI0Ba “NBICKEHME” CHWIBHO M3MecHMnocs. Hapany
¢ o0bIIeHHBIM OHO TIpHOGPENo obmeHayusnilt cMEICH. B dusuke 1 du-
NOCO(DHHA IBHXCHHEM CTATH HA3LBaTh NOBLE HIMEHEHNSA, IPOUCXO-
msimue B OOBEKTHBHOM MHPE, 2 He TONBKO FIEPEMCINEHHE NIPEAMETOB
OTHOCHTeJIbHO ApYT Apyra. TToxoH MpH3HAIOT YaCTHRIM CHyYaeM ABM-
xenmii. B wacroamiee Bpema oGmMIENpH3HAHHO, YTO NBHXKEHHE —
OCHOBHOC CBOHCTBO MaTepuy (CM. Mamepus u cosnanue). Marepus 6e3
IBEKEHNA He CYIIECTBYET, TaK Xe KaK gpikeHne 6e3 Matepun. JAsu-
XCRRST MaTepuM pasHol (POPME MOIyT NEpPEeXOoUMTh (Npeobpaszophi-
BATHCH, HPEBPAHIATHCA) APYT B Apyra. [lpu mobeix npeobpasosaHmsx
0BINAN CYMMa ABFKCHASA OCTACTCY HER3MCHHOMH. KONHYECTBCHHO ITO
BHIPAXACTCH JGKONOM COXPAHENUR IHEP2UU,

Cneuncdrka Boex ABAXKeHMH NeTEepMUHRDYeTCH (OTPENeIseTcs)
maaEMoaelicTonmnE. Bee MaTeprasisiie 06BHEKTH B TIPOLECCE NBIKE-
HHUS B3aHMONCHCTBYIOT MeXaY cobolt. HabmonaeMute B3asMoneiicTaus
Ype3BHYaitHO pasHOoGpa3HH. JBHXYMICH BOIXYX PacKadyuBaeT
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HePeBbil, 4 JeC, B CBOIO 0Mepenb, YMCHSLIIACT CKOPOCTh BeTpa. Baan-
MOACIHCTBHE KPEUIBEB C BOITYXOM OfecrieyMBaeT HoAeT MTHU. Pyubn
YHOCHAT NO4YBY # 00pa3syloT opparn. BiauMoAcHCTRHE CXaTOro napa
¢ LWIMHIPOM HNApoBOH MAlUMHH H (Ycpe3 HOpIicHb, LITOK, KPHBO-
IHMITHO-IIATYHHbIM MEXAHU3IM H KONECo) ¢ 3eMAeit obecrmeunBaeT (BH-~
XeHHUe maposo3a. Hebecsbie Tea nPUTArHBAIOTCA JPYr K IpYyTY. InexT-
POHBI, HaNIPOTHB, B3aUMHO OTTAIKMBalOTCA. Brarosaps s3asmMone#CrBIIO
CBETA C OKPYXAIOIMMH NMPECAMETAMHY M CETYATKOM [na3a MBI BHIHM
NpeAMETHL, H T. I.

CornacHo coBpeMEHHHM (QH3HICCKIM TIPE/ICTRBNEHUAM, BCE MHO~
roobpasHe NpUpOAHHX BIauMoAeHCTEHE O0YCIOBICHO YETHPHMS B3a-
HMOACHCTBHAMY, KOTOPhIC HA3KBAIOT (hYHAAMCHTATLHEIMHU, — [PABH~
TauHORHBIM, JCKTPOMATHUTHHM, SHCPHHM CWIBHRIM H AACPHBM
cnabuM. [papuTanMoHHOE B3auMOeicTBHE (N0 sapaxeHuio HeioTo-
Ha — “BCEMHMPHOC TATOTeHHUE”) Haubolee YHUBEPCANBHO B TOM CMEIC-
Jie, 910 €My, Booble roBops, MOABEPXEHK BCe Be3 HCKMOYCHHS 00BeK-
Tl (B TOM uHciae cBeT). ONHAKO 0OHAPYXMBACTCA OHO TOJBKO NPH
oueHb GOMBUIHX 3HAYCHAAX MACCH X0TA Obi OAHOro H3 B3auMonel-
CTBYIOHIHX TeJ1. B3auMHOE NPHTAXCHUE OKPYXAIOMIUX HAC NIPEIMETOR
XOTA H CYHECTBYET, HO COBCPHICHHO HCOHIYTHMO H NIpH MOORX Tex-
HUYECKHX PacucTax BO BHUMAaHHE He NpuHuMaeTcd. SaepHuie B3aUMO-
JAcHCTEHA HCHOIB3YIOT TOJLKO B HACPHON SHEPreTHKE H NPH ApHMe-
HEHHU¥ PAMOAKTHRHEIX H3IOTOROB. Bee ocTanbHuce B3aHMOACHCTBHMA,
HabmoNaeMBIe | NPHMEHIEMblE B MATEPHATRHOM [IPOVIBOACTBE K 06bI~
JeHHOH XW3HW, CyTb NMPOABICHHA INCKTPOMATHUTHOIO B3AUMOnEH-
crBid. Jlaxe, Kazanoch OH, TaKne “YuCTO MEXaHMYECKUE”, KAK CyX0e
¥ BA3KOE TpeHHe. Boe XHMHYeCKUe peakiiuy — TaKKe APORYKT MEKT-
POMATHUTHOIO B3aHMOACHCTBHA.

Xapakrep IBHXeHHH CYINECTBCHHO 33BHCHT HE TOABKO OT BUAA
B3aUMOJEHUCTBHSA, HO M €1Ie OT ABYX OOCTOSTENECTB — PasMepa B3au-
MOJICHCTBYIOIHMX O0BEKTOB ¥ CKOPOCTH B3AUMHOTO MEPEMCIUEHUA TE.
BeKTPOMarHKTHRE B3aUMONCHCTBAA YaCTHI aTOMHOIO H CyGaToM-
HOIO pasMepa NPOKHCXOAAT COBCEM HHAYe, YeM 3ACKTPOMATHUTHEEC
XK€ B3aMMONCHCTBMS MakpoTel. PamMunst HACTONEKO 3HAYMTCABHEL,
Y10, HANIPHMED, MOHATHE CHAM, OJHO U3 OCHOBHBIX MOHATHH KAaC-
cHyeckoil (HBIOTOHOBCKON) MEXAHUKH, HCHPUMEHHAMO IS OTHACAHMSA
B3aHMOCHCTBHA MUKPOYacTHH. KnaccHaeckas MexaHMKa HeTPHMEHHMA
TaKkKe TSl CHUCAHMS MEXaHHYECKOTO ABHKCHUS Tell CO CKOPOCTAMH,
OMM3KHMH K CKOPOCTH CBETA. 3JeCh HEOOXOAHMO UCTONB30BATD CIIE-
LUANBHYI0 TEOPHIO OTHOCHTE/ILHOCTH.

Mpumeuyanue. Paccyxztan o pasHuX GopMax ABHKCHHSA MATEDHH
{CM. BHIIIC), OGLMHG MX Ha3NBAIOT PasHLIMH HopMamut sHepruH. FlockonbKy
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3HEPIUs HOBCEMECTHO ONPENCHEHA KAK (PH3HUCCKAS BEAWYMHA, ITO HEBEPHO.

Huxaxum BEMYAHAM, B TOM JHCIC SHEPIVH, pasHue GOpME He CBONCTBEH-
HH (CM. Fnepzus).

JABUXKXHWTEND. YacTs camoaBiXymerocs 06beKTa, MpeaHasHaYeH-
Hasl IS OTTAIKHBAHMA OT Tej1a otgaym (onopu). Hanpumep: seaynunie
KoJieca asToMOBMIS!, CTONH TEMIeXoa, BUHTH Kopabas win caMorng-
Ta. Cm. Camodeuncerie.

Mpuméwanue. B IMTepaType 9acTo Mapyc ToXe HAIWBAOT HBUKHTE-
nieM. OHAKO HETOTMYHO HR3HBATh ONHMM HMEHEM TIPEAMETEE, HYHKITHH KO-
TOPhIX NPUHIIMITMAALHO pa3miyHK, [lapycHoe CYIHO — He CaMOABIXYLIMACSH
obpext. Tlapyc BocTIpHHMMaeT ReHCTBHE BHEWHero (pakTopa — Betpa, No-
JOGHO TOMY, KaK OYKCHPGBOSHLI TPOC, NPHKPEIVICHHMI K HECaMOXOMHON
Gapxe, pocnpuHAMaeT AeAcTrite GyKcHpa. MHKIMK ¢/10BaMHM, TIO OTHOIIEHHIO
K [EPEMEIICHMIO CYAHA QYHKITNH 11apyca ¥ GYKCHPOBOYHOTO TPOCA OHHAKO-
BH ¥ HE MMEIOT HHYCTO obierq ¢ QyHKumel BeylMx KOJNEC, CTON WA
BHHTOB. )

ABOVIHOM DJIIEKTPUYECKHI CIIOH. CorokymuocTs 3apa-
XEHHBIX 9acTUIl IIPOTHBOTIONIOXHEIX 3HAKOB, Paclipe/ie/ICHHHX BAOJb
TPRHHI MEXIY TBEPILIM TEOM WIH XHIKOCTHIO M BAKYYMOM.

ABYJIYYENPEAOMIEHHUE CBETA. fisicHHe, cocTOANIEe
B Pa3ABOCHMM JIy4a CBETa NPU €r0 BXOAE B AHM3IOTPOIHBE CPEAB U
obycoBlieHHOE PAVIMYHEM CKOPOCTe# PACTIPOCTPAHEHHA OOWKHOBEH-
HOFO H HEOORIKHOBEHHOTO JIy4eld.

ABYXIIOMIOCHHUK. Fnemenm anexmpuneckoli yenu WIH cxemvs
3aMelyenus, UMEWmM 18a BHBONA (IONICA) — NPOBOTHHUKA, KOTO-
PHIMK OH IMPUCOCAMHACTCS K APYIHM IJIEMEHTAM LICHH MM CXeMK
3aMEINCHHS, @ TalcKe HPOH3BOIbHAEI PparMenT (YJ4acToK) HENM WM
CXeMbI 3aMECIUEHHA, COCTOAMN H3 HECKOMBKUX IEMEHTOB, KOTODhIH
COEIMHEH ¢ APYTHMHE YIaCTKaM# LICTH TOABKO AByMst BRBOAaMM. MHO-
XKECTBY OBYXTIOMIOCHHKOB MPUHAIEXAT, HAHPHMEP: HCTOUYHHKM 3/IEK-
TpoNHTaHHs (KpoMe MHOrodasHuIX TeHEPATOPOB NEPEMEHHOTO TOKA),
PE3HCTOPBI, KOHASHCATOPH, HHAYKTABHLIC KaTYIHKK, ZHOAL (3ACMeH-
THi 3NEKTPHUCCKOM IETTH); ACTOYHHKH HANPSDKCHHA, HCTOYHHKH TOKa,
PE3HCTUBHRIE YIEMEHTH, EMKOCTHHE SACMEHTH, HHAYKTABHHE 3Je-
MEHTH (3IEMEHTH CXEM 3aMEIICHHUS). ’

C 3nepreTHiecKoi TOYKH 3peHUsT JBYXITOMOCHAKH MOXHO pasjie-
JIUTh Ha UCMOYHUKU 34eKmponumanus, YOIUTATETH OBHKCHHS — 37c-
MEHTH, B KOTODHIX IBMXEHHE MAaTCpHM EXTPOMarHUTHOK GOpMBI
npeolpasyeTcs B JABIXECHHE Apyroit GhopMbl, # nakonumemu. K uncmy
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. ynanwTeneil ABHXCHMS TIDHHAANEXKAT PE3HC-
!'l TOPH, 3/ICKTPOHAIPEBATENH, OCBETHTE/IbHEIC
JIAMIIH, 3eKTpousurarend H T. . Hakomu-

‘ \  TEISAMH SIBIISIOTCS KOHOCHCAmMOopul N UHAYKMUg-
[ : : Hote kamywixy. OHY CTIOCOGHH HAKATUIHBATH
u ) [

a) ‘ ;

IBOKEHHE JIEKTPOMATHUTHOM OPMH U OT-
M./ 1aBare ero, nogobHO TOMY, KaK MPYyXHH2
lif li’ ¥ MAXOBHK HAKATUTHBAIOT H OTAGIOT MEXAHH-
yeckoe [rikeHne. COCTOSHHS HaKONUTe el otle-
HUBAIOT HEpvest (oM. Junamumecxue cucrnemss).
dHaccKoe 06OIHATEHNIC Tlosenenue ABYXTIOTHOCHHKA OIHCHBAIOT
ABYXTIONIOCHHKS ¢ sa- BIAMMOCBSI3LIO MIEPEMEHHEIX BEIHYHH, H3ME-
npaRNeHHAMH OTCieTa PEHHBIX Ha ero BEBORAX VK HX THCITY MPHHAR-
HANPAXCHMS M TOKOB (@)  JICKAT: 3FEKTPHYECKOe HampsKeHue, cuia
TOKa, ORCTPOTZ H3MCHCHWA HaNpSAXEHHA,
6GHICTPOTa W3MEHEHHA CHIBL TOKA, MEKTPHYECKNIA 3apsi, BEIHUMHA,
HEYHAYHO Ha3HBacMas NOMOKoOCUenteHuem, AaHANOT NEKTPHYECKOro
3apsga — TaKafl, 9710 OHICIPOTa e¢ H3MCHEHHS PaBHA HanpsIXCHHIO,
NOROGHOMY TOMY, KaK GHLICTPOTA H3IMEHEHHA 3apA/ia PaBHa CHIE TOKA.
RocTynioe BCETO AN HOHHMAHMA MOBSACHHE ABYXNOMIOCHHUKOB
B CMamu%eckom pexcume, Tak KaX COCTOSHHE HaKOMMTeNeHk npH STOM
He H3MeHseTCs1. 3aNanMMCS BOMPOCOM: CKOBKO H KAKHX TICPEMCHHBIX
BEJIMMMH 4751 3T0r0 HeoOGxoaumo? YTOGH OTBETHTE Ha 3TOT BOMPOC,
HafI0 NNOKa3aTh, KAK HX H3MEPSIOT, T. €. 00O3HaYNTh HANPABICHHA OT-
cyeTa HanpsXeHUWsA ¥ CWIK Toka (cM. Tlpasusa 3naxoe...). C nepsoro
B3[VISA2 MOXET MOKa3aTheA, GYATO HYXHBI TPM BE/IMIMHN: HANPSDKe-
HHE H JBE CWIH TOKa (pHc. J1.3, g). OnHaKo ecd PoCNONL30BATECA 34-
xonam Kupxzoga dis moxoe, 10 Mt ysusm (prc. 8.3, 6), w0 iy - i, =0,
T. €. §i = & . CenoBarenbHO, HEOOXOIMMbE ZBC BEIHYHMHAL: HANPOKCHHE
H CHAA TOKa. B 001eM BHIE HX B3aMMOCBA3b 3aNMCHBAIOT TaK:
F@,i)=0 wnu u=q@), win i =y@). ()
Hpocreiinvit npaMep 3T0H 3aBHCHMOCTH — 3aK0oH OMa i yyac-
TKa uenu #~ Ri =0, wiu, B npussdHOR dopme, u=Ri; i=u/R.
B3aumocBasp (1) MexIy HanpsCKCHHEM M CHJIOH TOXa NMprONM3n-
TenbHO JHHCIHHAd (3akoH OMa) TONBKO WA pesucmopa. /ina ApyrHx
3EMEHTOR- OHA CYIeCTBEHHO AeNMHENNa, W N0ITOMY OBRMHO e¢ BH-
paxaior He popMmynoit, a rpabudeckn. B arom cnayuae ee HasHBAOT
sorsmamnepnoil Xapaxmepucmukoi (cM., Hanpumep, Juod).

Puc. 11.3. YcnoBHoe rpa-

AENAYKHHA. Hpuem nayimozo mouinenus, COCTOALIME B yMO3aK-
JIIOYEHHH 0T O0INEro K acTHOMY (cp. Hudyxyus).
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JEVOHH3AIINA. dprerine, COCTOSHICE B HCICIHOBEHMM CBOGOJ -
HbIX HOCHTeNel 3apsaaa B obbeMe, 3aHMMACMOM BEIHECTBOM, H 06yc-
JIOBIEHHOC PeKOMOHHALMCH 3aDXEHHBIX YACTHII MPOTHBOIIONOXHO-
TO 3HaKa.

JEACTBUTEABHOE 3HAYEHUE ®U3IMYECKON BETHYH-
HBbl, X1 3uavenue usuneckoli eenusuny, HARAEHAOE SKCICPAMEH-
TaBHNM IyTeM. Ero BerMCIfIoT Kak cpeatee apu@MeTHIecKoe pe-
3yJIbTATOB MHOTOKPATHHIX HIMCPDECHHH:

XX
- 4
XR—"—"—"" ’

[Ae X, — Pe3YALTAT i-10 H3MEPEHNA, N — YHCI0 HIMEPEHHH.

JNENUCTBYIOIIEE 3HAYEHUE HANPSOKEHWUA TTEPEMEH-
HOT'O TOKA. Cm. Jeiicmeyiouiee 3na‘ente Cuts nepemMeRnoze moxa utu
Hanpaxerus.

IIEE‘ICTBYIO]HEE 3HAYEHUE CHUJIHW NEPEMEHHOTIO
TOKA WU HANNPAXEHUA. DHeprus ¥ MOIMHOCTHABIMIOTCS BAX-
HeHIIMMM GU3MIECKUMH BETMIHHAMH, HCIIOIL3YEMBIMH UL KOJITHYE-
CTBCHHOTO OUCHHBAHUSA HHTCHCHBHOCTH MATCPHAIBHOIO ABIKECHHS
mo6olt (opMbl, B YaCTHOCTH IIPOUECCOB, NPOTEKAIOMMX B HNEKTPH-
YeCKHX IEMNAX MepeMEHHOIO TOKa,

MontHocTs (6HCTPOTa H3MEHCHHS SHepruM) P deyxmosiochuxa
B L{ENH TOCTOAHHOTO TOK3 PaBHA ITPOM3BEJCHUIO CHIN ToKa I H Ha-
npaxeHus U, H3MEPEHHLIX Ha €r0 BHBOJAX:

P=Ul

B ciygae, ecnu TOK He MOCTOSHHBIN, 3Ta hopMyNia CIipaBeANHBa

IUISL MTHOBEHHOH MOIUHOCTH P (¢):
. ANy =u() i),
e i{f) u i({) — MrHOBEHHRIC HAISDKEHHE Y CHIA TOKA COOTBETCTBEHHO.

OnHako o4CHb YacTO HAZIO 3HATH HE MTHOBEHHYIO, 3 CPEAHIO0 32
NEPHO MOIHOCTE. JUIs e BHYKCACHHS # BBOAST NMOHSTHA ACHCTBYIO-
HIETO TOKa M AcHCTBYIONIEro HANpaxeuys. Cyrs. BX BBE/ACHHS NETKO
TIOHATL Ha NpHMepe WMAyIbcHOTO ToKA, Ha puc. 1.4 nokasana.spe-
MEHHas ANATPaMMA TIEPHOIHIECKOH NIOCAESOBATEALHOCTH IPAMOYTO)Ib-
HBIX AMIYIHCOB TOKA. _ .

CpeHION 32 NEPHOJ MOIMHOCTL P HAXOIAT KAK OTHOIICHHE SHED-
rau W 3a nepron x neproay 7. IIoCKOJBKY BO BpeMs MMIT/IECa TOK
n



i

I. H H
0| T T f
Puc. 1.4. BpeMcHHas THAIPAMMA Tie-

PHOAHYCCKOH HOCHEAOBATEIIBHOCTH
MPAMOYTONEHBIX HMITYTBCOB

NOCTOSHEH, PHEPTHS PEe3HCTOPa BHUHKCIAETCA TIO usaecfnofl dopmy-
Je (3akou Jxoyna—Jlenua):
W = RI1, .

TJe T — JIMTENBHOCTS HMITYIICa,
B mayse Mexy MMITy/IECaMH 9HEPTHS paBHa Hymo. OTciona:

P=RI2 —T’- n
Hocneguion GopMyTy MOXHO JiepeNnycaTh CIEAYIORUM 00pa3om:
P=RI 2, )

e 1 — pelicTBylonHit ToK. B paccMaTpHBacMOM CITy4ae OH BEIPAXAeTCsL

dopmynon
’1.'
I - IM ']‘:.

ITo dopMmyine (2) MOXHO BEIMHCIHSTE CPEXHIOK MOLIHOCTE M B IENTH
NEPEMEHHOro ToKa. B 0bmieM cydae ACHCTBYIOIMA TOK BRIpAXAETCS
KakK cpellHee KBAAPaTHYHOE 33 MEPHOK:

I= lfi’(r)dr ©)
T H

B 1oM dacTHOM ciydae, KOrfa TOK IQYTH rapMOHMYECKHH, dop-
myia (3) mpeobpasyercs B bopmyry
. I
i=-2
Ji‘ b
rae I, — aMIUTHTYJia rApMOHHWYECKOro ToKa.
AHANOTHYHO BBOIAT IEHCTBYIOUICE HANMPSIKCHHE:

[
= 71];14 ) dr.
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Wnwm 1715t rapMOHHYECKOTO HanpsXeHNs
Un
2
Mpumeuanusd. 1. BMecro TepMuroB deticmeyrouee 3nauenue moxa (ha-
npaMcerus) Myvilie MCTIOAL30BATh TEPMUHN delicmeylouuli mok (Hanpaxcenue).
HHaue HEYKITIOXHMH OKAIHIBAJOTCA HA3BAHUS KOHKPETHRIX 3HAYCHHIL STHX Be-
“TWHH, HApUMep' “3uadenue AelicTByIONEro 3HAYEHHS TOKA PaBHo 2,5 A”.
2. HiHoraa noJaraot, 6ATo MOMHOCTS MOXHO BRMHCNATh, HCTIONL3YS He
neicrsylonuit, a cpeaHuii Tok. TTokaxkem ONMGOIHOCTD ITOTO MHECHHUS HA
NpiMepe HMITYIBCHOTO ToKa (M. pre. 11.4). TTo onpeaencuuso cpeauuit Tox
3TOA TOCJICAOBATEALHOCTH pABEH

I

W=Im

U=

~3fa

Tonaras, 910 CPEIHIO0 MOLTHOCTD MOXKHO HalTH 110 GopMyne P= RIZP s
TNOMy9UM:

2
s P=Rr| X,
T

910 B T/t pa3 MeHbize HEHCTBHTCIBHOM MOIHHOCTH, ONpEREIseMOi
dopmyno#t (1).

JEATEPHH [or rpeu. deuteros — sT0poit]. CTabMABHEL H30TON
XMMHYECKOTO 3JieMeHTa Bojopoaa, uMewumit aroMuyio Maccy 2. Ero
COEITMHEHHE ¢ KMCIOPOIOM JaeT “raxenylo soay”. O6osHauaerca D
Wi 2H. TIpuMeHseTca B ARCPHOM SHEPIETHKE M IJIA TIPOBCACHUA Ha-
VYHBIX HCCNeIOBaHMH.

+

JEUTPOH. Anpo atoma aeitrepus. COCTOMT 13 ONHOFO MPOTOHA H
OHOTO HEHTPOHA W ABAACTCA NPOCTeimel crcreMol 9acTHil, CRi-
3aHHBX CUNBHEIMH SAEPHAIMH B3aHMOICHCTBHAMU.

BEKA [or rpeq. deka — pecsirp). TlepBas cocTaBHasl YacTh HaHMe-
HOBAHMA eAHHKL GHIAYECKUX BETHYHH, CTYXAMAs 4715 O0pa3oBAHHT
HaHMCHOBaHHH KPATHRX €AMHHUI, pasHbX 10 HCXOXHHM eHHHLAM.
O6o3nauyenne — ga. Hanpumep, 1 nan (aexamurp) = 10 .

JEKOMITO3UHHUSA. IIpuem nayunoeo mviuisenus, cocrosimimi
B paC'UICHEHHM CHCTEMH, II03BO/LTIOLIMIE IPEABAPUTENLHOE H3YIEHHE
BECTH 10 YaCTAM.

JEJAEHUE ATOMHHBIX SJEP. Bun simepuoit peakimn, npu KOTo-
POt SAPO PATHOAKTHBHOIO MIEMEHTA QENMTC Ha 2, peXe Ha 3—4 4acTu
¢ OJHOBPEMEHHNM MCHYCKaHHEM 2=3 Helimponos M 20MMa-Ayyed.
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Puc. J1.5. Cxema aenurenst nanpsixemm

\
KHHeTHuecKkas 3Heprus TIPOAYKTOB RENECHHMA fPOIMOPIUHOHANBHA
depexmy Macc ¥, MOCKONBKY COINTACHO COOTHOWICHHMIO DitHUrTeiHa
X03pPHIMENTOM RPONOPHAOHAIBHOCTH SWIAETCH XBAPaT CKOPOCTH
CBETa, OYCHH BEIMKA.

JENWUTEND HATIPSLKEHUSA. Jremenm anexmpuveckol geru, mpex-
nOAOCHUK, COCTOALIMI W3 ABYX pesucmopoe R, u R, (puc. .5, a)
M NPeHAHAYCHHBIA I YMEHBIIEHMs HAlIpsOReHus. CxeMa 3aMenie-
HMA JENINTeS HanpsokeHusl, HCIONb3yeMast TIPH pacyere uenes, mno-
Ka3aHa Ha puc. /1.5, 6. 3aecs

- . . Rk
“ R+R " R R+R’

JEP®EKT MACC {or nar. defectus — H3pau, HegocTaTok]. Macca
NIOKOS sipa M, BCET[ia MECHBHIC CYMMB MacC MOKOSI COCTABISIOMIMX
€FO IIPOTOHOB H HEHTPOHOB: Zmp + Nmy , rie Z — 4HCIO NPOTOHOB,
N — 410 HelITPOHOB, Mp — Macca MPOTOHA, my — Macca HeiT-
poHa. Pastocts Macc M = Zmp + Nmy — My (Bceria HOAOXHTENBHYIO)
Ha3HBAIOT Aefpextom Mace. JedekT Macc B COOTBETCTBHM C COOTHO-
micHHeM DHWTENRHA £ = me? ONpeleNseT 3HEPIUIO CBAIN HYKIOHOB
B Aape: 4eM Oonbie pedexr Macc, TeMm sypo yeroumpee, HanGonee
Be/MK NeEKT Mace 3NIEMEHTOB, COOTBETCTBYIOHINX CpeXHet 4acTH Tab-
gy Menneneepa. Jedexkr Mace TOXeNnX snep (YpaH, TUIYTOHMIA)
HeBesK. [loaToMy KiHeTHIECKast IHEPIHs IPOAYKTOB UX NENCHHS 040
BENHKA: .

JE®EKTbI KPHCTAILIMYECKOM CTPYKTYPbL Hap.ymel-me
NEPHONMYHOCTH KPHCTAIUTHYECKOH CTPYKTYPH B MOHOKPHCTAILIE.

OEGHHUILINA. To xe, yro Onpedesenue.
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JAEQOPMAIINA. AnieHne, COCTONICE B H3MCHEHHHM pasMEpPOB
uni (hOpMEE TBEPARIX TEA NOA BIHFHUEM BHEIIHAX BO3acHCTBHH (Ha-
TpeBaHAe, OXNAXACHHE, MEXAHHUECKOE AEHCTBME CO CTOPOHH APYrHX
Tes) H OOYCIOBIEHHOE M3MCHCHHEM B3AHMHOIO PACTIONOXCHHS CO-
CTARNAIOMX TBEPAKC TENA JACTHIL.

JEATEJIbLHOCTD. Cnennduueckn ye10BedecKuit cnocod cyme-
CTBOBAHHS. [IEATEAEHOCTL COCTOMT B MATEDHANBHOM M AYXOBHOM [1DO-
#3B0ACTBe. MaTepuansHoe MPOH3BOACTBO HEOGXOXMMO AIS [IOHNED-
XaHUA HA JOJDKHOM YPOBHE MATEPHANBHHX YCIOBHA XUIHK — IHIIHA,
ONEXKIN, XWIKHI, OPYIHi TPy M T. 1. JLyXOBHOE [IPOM3BOICTBO HA-
TIpaB/ieHO HA MPOM3BOACTBO, TPAHCIALHIO H TPAaHCHOPMALKIO XYXOB-
HOM KYABTYPH: 3HAHMM, 3THHCCKHX U 3CTETHYECKUX MACH, tnocofHO-
CTH X TBOPYECKOH HeATCNILHOCTH.,

TIpHHATO DaMIH4ATE MPEAMETHYIO H YMCTBCHHYIO JCHTEABHOCTD.
Nepnan — pHeWHAS (B32HMOACHCTBHE C BEUIAMH), BTOpasg — BHYT-
PEHHAS, COCTORILAL B MBLIULICHUH.

Baxueluude NOHJTHA TEOPHH NEATCALHOCTH — YCAOBMA, HEb,
CPeliCTBa M PE3yJIbIaT,

JUKOVJIb. Ennrnma suepruyn 8 CH. HaspanmBe 4aHO B YeCTh aHr-
Jfickoro ¢pu3uka Ixetmca Ipeckorta Bxoyas. 1 mxoyns — namene-
HME 3HEPTHH, NPOMCXOASICE NpPH NepeMelieHUy Tena Ha 1 M non
JIeHCTBHCM APYTOTO TeJla Wi NOJS, eCH HHTCHCHBHOCTD MX B3aUMO-
Aehcreug pasua 1 H. O6o3naverune — Jx.

Mpumevaunne. chonmymaaoﬁmod:opuynupom }1xoym>~
€AMHUUA PAGOTH, SHEPrHM M KOXHYCCTBA TCIUIOTH” apxamuHa. Tps paHeix
BEUYMHH — paboTa, 3HEPrHA H KOAHIECTBO TCILIOTHL — MMENM (uandc-
cKuit CMBICH, TTOKA He Ob1 YCTAHORICH 33KOH COXpaHeHUs 3Heprun. B HacTo-
SHIee BPEMA eCTh OAHA BEIWIHUHA, UCTIONLIyeMan AAs OUEHHBAHKSA BCEX BH-~
HAOB HNBYOKCHMS, — dHeprud. Paboma M Rosusecmeo mertoms! — HETIONHBIE
CHHOHMMA! TEPMUHA IHEP2UR.

NHUATPAMMA {or rpeu. diagramma — pucyHoK, geprex). Yep- .
TeX, HAIBAHO MOKA3HBAIOIIMA COOTHOMICHHE MEXAY PAAMUHLIMH
BEAHYHHAMH, H30DDaKAEMbIMH B BHAC THHEHHNX o1'pe3xon H TeOMET
puyecKux ¢Guryp. ] -

JAUAMATHETHU3M. Csoitctso ne;nec'ma Hauarumnaucn. BO
BHCUIHEM MArHHTHOM IIOJE TaK, YTO MHAYKUMA BOSHHKINEIO BHYT-
PEHHETO MATHHTHOTO nomx HANPARIEHa, HABCTPEUy KHTYKUNK BHEI-
HEro noJs.
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AUAMATHETUKMH. Beutectpa, aTOMB M MOJNEKYNIEl KOTOPRIX HE
MMEIOT PE3YILTHPYIOHIEFO MATHUTHOIO MOMEHTA TIPK OTCYTCTBHH BHEI-
HETo MArHMTHOrO NoJi. IudMAarHeTHKH 1IPU NOMEILEHHUH B MATHHTHOE
10JIe BHTIKMBAIOTCA U3 HETO, NOTOMY YTO BHYTPCHHEE [IOfie B HMX
HAIPABJCHO NPOTHB BHEMIHETO HAMATHHIMBAIOUIETro nons. MarHur-
Has NPOHHLAEMOCTD NHAMarHEeTHKOB MEHbILe CAHHMILI Ha BeJIHINHY
nopsika 1078 (BHCMYT, Melb, cepa, pTyTh, XIOD, MHEPTHC adsl,
iams u 1. 1.).

\

JTUAMATHUTHHIA DODEKT. Annenue, cocrosiee B 0Y€HD
CJ1abOM yMEHbIICHHHM MarHUTHOTO 11011 B HEKOTOPKIX BEIIECTBAX (Ha-
3BIBAEMBIX JuUaMACHEMUKAMI), TACTAIIN (ATOME, MOJEKYJIN, MOHB WIH
aTOMHBIE f/1pa) KOTOPHX OTIMYAIOTCSA OTCYTCTBHEM COGCTBEHHOTO Mar-
HUTHOTO MOMEHTA, H O0YC/IOBIEHHOS HHAYIIHPOBAHHEM MarHHTHOTO
MOMEHTA EKTPOHHHIX 0500YeX NOM AeHCTBHEM BHEIHEr0 MarHHUT-
HOT'O NOJISI, HATIPaBICHHOrO HABCTPEYY 3TOMY MO,

JAUHAMMUKA. Pa3nen MexaHuKy, H3yYalollil ¥ ONUCKBAIOIMHA
3aKOHOMEPHOCTH MEXaHWYECKOro ABMXEHHS MATEPHANLHEIX TEX mof,
aeACTBUEM APYTHX TEN.

JUHAMHWYECKHE CUCTEMBL. BaxHyio polh B Pa3BHTUH MuILI-
JICHAS 4EJOBEKa, T.€. CMOCOGHOCTH CO3HATENBHO BOCIDHHHMATL M
TMIPUMEHATh UMEIOIUHCCA 3HAHHUS, a TAKXE NPOM3BOANTH HOBHIE 3Ha<
HMA, WIPAIOT MEXAMCUMIAHHAPHbIE cBa3n. Ocoboe MecTo Ccpeau
MEXIHCLAITMHADHEIN CBA3¢H BBMAY WX NMPOXYKTHBHOCTH 3aHHMAIOT
IAHAMHYCCKIE aHATIOTHH.

. DHepreTHIECKHI TIOPTPET THHAMKYECKON CHCTEMBI

JANHAMHYECKHMHE Ha3bBAIOT CHCTEMBI, MTPOLECCH B KOTOPHIX ONM-
CHBAIOT Ha g3HKE 0OBKHOBEHHHX IuddepeHIMANLHEX YpaBHEHHH.
K gmciay AHHAMIYECKHX CHCTEM OTHOCSTCS NPEXIE BCEFO Mexauunec-
Kue cucmemst ¥ 3sexmpuyeciue yenu. VIX aHATOrHYHOCTb OCOBEHHO SCHO
0OHAPYXHBACTCA NIPH AHAIIM3E € SHEPIeTHHECKHX Mo3uumid. Tak, oka-
3HIBACTCS, UTO CHCTEMB OBOMX THIIOB COREPXAT IEMEHTH TONHKO
YeTHPEX BHAOR (YUCIO0 IK3EMIUIAPOB NEMEHTOB KOKIOIO BHIa MOXET
OMTh PATMYHEIM). DTO — UCHOYHUK OBUNCEHUSA, YOaAUMEND GUMCENUR,
Ounamuteckuii naxonumens ¥ cmamudeckuii Haxonumens. Bzaumocsasp
INEMCHTOB THHAMHYECKOH CHCTEMH MeXZY cofoi M ¢ sjeMeHTaMu
CPeIH NPECTARNICHA B BH/C 3HEPreTHIECKore noprpera (puc. /1.6), toe
HIHPOKHMH CTPENKAMH MOKA32HB “TIOTOKHM IHEPTHH”.
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CPELA

VYaamrrens
ABHXCHHA

Cratayeckuit J l

HAKOIIHTENb

Puc. J.6. DHepreTHUeCKuis MOPTPET THHAMHYECKOH CHCTEMM

B ucroulinKe nsiXeHse 3MEMEHTOB cpennl Kakoi-mbo dopMul
npeobpasyercs B mBukeHue, (OpMa XOTOPOTro CBONCTBEHHA NaHHOM
CHCTEMe. B MeXaHMYeCKHMX CHCTEMAX HCTOYHHKAMH CITYXAT IBHraTe-
JIM — 3NEKTPUYCCKHiA, BRYTPEHHENO Cropanus U Ap., a TAKKe MBIl-
UBbI XHBOTHRIX H YeJIOBEKA. B 2€XTpUIeCcKHX enaX HCTOYHMKaMy 601b-
weH 4YacThio ABAAKTCH IEKTPOMAMHHHEE TEHEPATOPH HIM
WIEKTPOXUMUYECKHE ITEMEHTH! TTATaHus, B GRITY Ha3kBacMbie “ﬁa'ra-
pestkamMu”,

B ynanaurene niBuXeHMA nponcxomn obparHoe npeobpasoBaHue:
JBHXEHHS, GOpMa KOTOPOrO CBOMCTBEHHA AAHKROH CHCTEME, ITDEBPA-
miaercs B ABHKEHMeE ApyToit GopMu, T. ¢. ynansercs B cpeny. B mexa-
HHYECKHUX CHCTEMAX K YHCITY YAANUTE ICH IBYOKeBUSA TPHHARACKAT 21K~
MPOMAWURENE 2ehepamOoptl, METAUIOPEXYIHEe CTaHKM, 3EMEHTH
TPeHMA U T. 1. B aAeXTpHYeCcKIX UEIsIX YIANHTENM ABHKEHHUS — EK-
TPONBHIATEIM, HAIPeBATENH, INEKTPHYECKHE AAMITH M BCC IpOune
TETUTOBBUIEIAIOMUE INCMEHTH.

JMHaMHYECKHMM HAKOTIWTEISMH B MEXAHHYECKUX CHCTEMAX STBJIA -
JOTCH NOCTYNATEILHO ZBHXYIMECS MACCUWBHEIC TEIa M MAXOBHKH. DHEP-
IHIO MX JBYOKCHHA NPHHATO HA3WBATh KMHeTH4ecKol. B anextpuyue-
CKMX HENAX AMHAMHYICCKUEC HAKOITHTENH — HHAYKTHBHHIC KaTyIHKH.

CTarnyeCKUe HAaKOTIHTEH B MEXAHHIECKHX CHTTEMAX — HPYXAHEL
(MX SHEPTHIO HABKBAIOT NNOTEHUUANLHOI). B DNEKTPHYECKHX HeIsIX 3T0
KOHHEHCATOPH.

Mexannyeckas OHHAMHYECKAA CHETEMA mmxercu €CIU Ha Hee
Yepe3s NCTOYHAK BOIREHCTBYET cpela M(MIM) JRHKCHHE AKKYMWIHPO-
BaHO OAHEM WIH HCCKOALKVME HAKORMTCAAMI. DTO YTBEPXKACHHE JIETKO
HOHSTh, BCIIOMHHUB, KaK YCTPOCHH ¥ PaGOTalOT CaMOABHXYltHecs
Urpymxh. IlpHynnoil HX ABMKCHNA CIR¥KHT aMbo DaTtapeiika ¢ anexT-

- POABHTATEACM, WO COOTBETCTBYET “HMETOUHHMKY Ha puc. J1.6, 1ubo
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3aBefIcHHAS NPYXHHA (CTATHYECK¥H HAKOMUTENb), NGO MAXOBHK (aM -
HAMMYECKH HAKONHTEADb). AHAIOTHIHO MIPOLECCH B 3AEKTPHYECKOH
LENH ONPEAENSIOTCH JBILKEHUEM, TIOCTYNAIOUIMM H3 Cpelll, U HaKo-
NHUTEASIMH.

Baxneiiniee 3HayeHHE HMEET HOHATHE COCTONNMN cucrems. Tep-
MMH COCMosHue NCTIONB3YIOT, KO3 XOTAT OXapaKTepH30BaTh CTEHCHD
OXUEACMOA AXTHBHOCTH CHCTEME B MPEACTOAIINX B3aHMOACHCTBHSIX.
[MockonmLEKy MOCTYNIAOHICE Yepe3 HCTOMHHK JBHKEHHE 3aBHCHT OT Cpe-
O, T. €. 06bEKTa, BHENIHETO MO OTHOIMEHHUIO K CHCTEME, COCTOSHHUE
CHCTeNA OIPEAC/IACTCA TONLKO SHEPTHEH ee HaxoraTenei.

\
Hpocreiiume MECICHHBIE MOJCNH ICMEHTOB

[lepprM IATOM TEOPETHYECKOIO MCCAENOBAHMA J06Oro oGbexra
ABNAETCA POPMHPOBAHHE ETO Miicaennold moderu. T'paduueckoe npen-
CTARICHHE MLICICHHON MOACHH MEXaHWYECKOH CHCTEMBI Ha3HWBAIOT
pacseTnoit cxemoll, >IEKTPHYECKOH UENH — cXemol sanemenma. Vx
CTPOSIT H3 MBIC/ICHHBIX MOAENCH 3JIEMEHTOB.

OCHOBHHM CBOMCTBOM TBEPAOTO Te/ia ARNACTCA HHEPTHOCTD. O~
HaKO KaX/o¢ TBEPAOE TENIO, B TOM YHCHE JBIDKYUICECS, TTOXBEPXEHO
aedopmupoBannio. [JdethopMIpOBaHHE CONPOBOXIACTCA BHYTPEHHHM
fpeHnEM, H3-32 YET0 TENO-HAIPEBAETCA, T. €. MPOMCXOIMT AHCCHITANMA
(paccesHME) MEXaHHYEeCKOTo ABMXEHHS. OXHAKO OOLMHO HOTCHUH-
lbHaf SHeprua aedopMalE¥ H KONMYECTBO TelUia MpeHeOpeXHMo
Ma/IHl IO CPABHEHHIO C KHHETHYECKOH 3HeprueH Tesa. 3TO NO3BOJIAET
IUTA BHIMOMTHEHUS: TCOPETHYCCKOTO MCCACAOBAHUS BBECTH NPOCTERIIYIO
MYCAEHHYIO MOGeAd TBEPAOTO TE/Ia — MNCPHBOHRLE IACMEHT, PHTIH-
CaB eMY eIHHCTBCHHOE CBOHCTBO — MHEPTHOCTD H TOMHOE CJICAOBaAHHE
BTOPOMY 3aKOHY HBIOTOHA: )

I =mv wn F = mdv/dt = md’x/dt*, o))

tae I = [ Fdt — yMmymbe CHITH, “COOBIIMBLIMI” [IOKOUBLIEMYCS TENTY
Mmaccoit m ckopoctnb v, F— cHNa; x — KOOpIHHATa Tena.

AHIOTHYHO OCHOBHBIM CBOMCTBOM TPYXHHH SIRNETCH YTIPYIOCTD,
HO KaXno#i NPyXuHE CBOHCTBCHHA HHEPTHOCTD, 2 TIPH 1edOpMUMPOBAHHH
OHa HarpeB4eTCA, T. €. HapANY C NOTEHIHANLHON! 3HepTueH ee CocTos-
HHE CICHOBANIO O1 OLIEHMBATL ¥ KMHETHUECKOIM, U TenaoBoh 3HeprAei.
OnHaKo JByMA TOCAEIHHMH YaCTO MOXHO npeHelpedsb. JT0 NO3BONSET
BBECTH IPOCTEHLIYIO MEIC/IEHHYI: MOAES YIIPYIOTQ Tella — yRpyrmlk ae-
MCHT, TIOBCIGHHE KOTOPOTO TOUHO “rromuMHAeTes” 3akoHy I'yxa:

x=(Yk)F wnu v=(Yk)dF/dt )

1ae k — K03(PHUHEHT XKECTKOCTH FIPYXKHHR.
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Ipocteiinie#t MaTeMaTHYeCKOH MOICABID MEXAHHYCCKOTO YAATH-
TeNd HBUXEHHSA CNYXHT ¢opMmyna, npemiokennas HeoloronoM pns
OITHCAHMA ABMXCHHS Tella B XWAKOCTH (CM. 3axonw Hwwomona, ompa-
Hearouiue deuNcenie mena 8 dudxocmu):

F=rdx/dt =1 (3)
Tae 7 — X03(dPHUNEHT BA3KOTO TPEHHA.

TIpoCTeHIMHMH MBICTCHHBIMH MOIC/IIMH MEXaHHYECKOTO HCTOY-
HHKA NBIKCHMSA SBISIOTCH UCMOYNUK CUAN H UCMOYHUK CKOPOCMSY.
VICTOYHHK cW)TH BO3ACHCTBYET Ha CBA3AHHHE C HMM YEMEHTH C CH-
Nof, XoTopas MOXET 33BHCETh TONLKO OT BPEMEHH M He 3aBHCUT OT
CKOPOCTH M ApyruX NepeMenuux: F = F(f). Ycrounuk ckopoctH co-
ob113eT NPHCOEAHHEHHNM K HEMY 3/IEMEHTaM CKOPOCTh, KOTODas
MOXET 33BHCEThb TONBLKO OT BpEMEHH M HE 3ABHCHT OT CHJIKl COT[POTHB-
JICHHSA H JPYTHX NCPEMEHHHX: V = W(I).

B xaxnom ameMEHTe 3neKTPHICCKON LENM APONCXOAAT NPOLECCH,
obyCloBNOHHBE B MarHHTHHIM TIOJICM, M 3/NCKTPHYCCKHM IIOJIEM, ¥
TeIIoBLEfeeHHe. ORHAKO B KAXIOH M3 NPOCTEHIITMX MBICJICHHEIX MO-
nesieH 3INEMEHTOB VICKTPHUecKoit HETIH YYHTRIBAIOT TOJILKO OHO CBOH-
CTBO.

HUHAyKTHBHBI 3meMeHT — HpOCTeitasg MBCACHHAA MOJCNb HH-
AYKTHBHOM XaTyink¥. EMy npMNHMCHBAIOT NOBEHCHHE, BHpaXacMoe
dopmynoi: .
¥ = Li ww u = Ldi{dt = Ld’q/d?*, @

rae P = Iudt — RomaoKocuyensenue, u — HANPSOKEHHE, H3MEPEHHOE
MEXTy BHBOJAMM KATYIKH; ¢ — JIEKTPHUCCKHMH 3apan.
EMKOCTHBI WIEMEHT — NPOCTER A% MBICNIEHHAS MOAEND KOHACH-
caTopa, noBeJieHne XoTopoit TouHo creayer dopmyne:
¢ =Cu wam i =Cdujdt =Cd*¥/d?, o)
e C — eMKOCTh KOHIGHCATOpA.
PeaucTHBHBHI ANEMEHT — MPOCTEHIIR MUCICHHAA MOIEIDb PE3UC-
TOpa, “nONYHHAIOHIAACH” 3aKOHY OMa:
u = Rdg/dt = Ri, @)
1Ae R — CONPOTHRICHHE PE3UCTOPA. '
TIpocTeiImMY MBICTICHHHME MOACASIMH -#CNIOYHIKG A6KIMPORL-
manus ABAKIOTC UCMONHUK HAnPANceRUsR W ucmoxnux moka. Hanpaxe-
HUE MEXIY BHBOIAMH KCTOMHMKA HARPEKCHWS MOXET 3a3BHCCTH OF
BpeMEHH H HE 3aBHCUT OT CHJIR TOKa # BRIBOAAX M JPYTHX STEpEMCH-
AeiX: 4 = u(?). Cina Toka B BHBOJAX MCTOYHKKA TOKa MOXCT 3aBHCETH
OT BPEMEHHM M He 3aBHCHT OT nanpnxemm MEXAYy HHMM H APYTHX
NEPEMECHHBIX: | = 1(:)
il



B Tex CIydasx, XOIma BOIPOC O HOBCACHHH JJICMCHTOB AMHAMM-
YECKNX CHCTEM CHICLIHAJIBHO HE OGCYX.MKYI', 0 YMONYAHUAIK® MPHHHA-
MalOT, YTO B PACYCTHHIX CXEMAX H CXCMaX 3aMCHICHHS HCIIONB3YIOT
TOJIBKO YTO OTNIHCAHHBIC MBHCICHHNC MOICIH 3JICMCHTOB.

MeX3eMEHTHBC aHAIOTHH

MareMaTHueCKOE ONTHCaHMe THHAMHIECKHMX CHCTEM BEAYT Ha SI3hI-
K€ TeopH# oGLIKHOBEHHRIX ddepeHHatbHbx ypasHeHui. [lepemen-
HBI¢, KOTOPHIE TIPH 3TOM HCTIONB3YIOT, JOJDKHH GHTh OXHO3HAYRO CBS-
3aHBl ¢ JNepruell HaKomMTenreH, TAK KaK MMPHHO oHA oHpeAenseT
COCTOAHEE CHCTeMM (COCTOSHHC CICAYET PacCMAaTpMBATh KaK “Mo-
MeHTANBHYIO doTorpadmio” mpouecca, a HE HEYTO 3acTHBIICE), DTH
HepEMEHHBIE HASHBAIOT NEPEMEHHLME COCTONRES WM 0005meRHLIME
KOOPIMHATAMA U 0000MERBLIME CKOPOCTAME (TICPBHIH TEPMHH npen-
MOYTHTEALHEE, TAK KAK OH SR/ISETCA NPABHIBHO OPUEHTHPYIOLIIHM).

DHEPruIo NOCTYNATENHHOTO BHXKCHHA BHPaXaior GopMynaMu

W=Toe=s )

IToaToMy B Ka4ecTBe MEPEMEHHBIX COCTOSHHS MOXHO MCTIONB30-
BaTs MHGO CKOPOCTh TeAa, NTHGO HMITYIIEC CHIN (0OMYHO HCHOJB3YIOT
CKOPOCTB).

BHEPIruI0 NPYXHHH BHPAXAIOT GOPMYIaMut

W= =7 ®

[Mo3TOoMY NEpeMEHHRMH COCTOSTHASA MOTYT OuTh JIMGO cwia, nubo
aedopmanua (OGBMHO HCTIGNB3YIOT AedopMaLHIO).

DHepris HHIYKTUBHOH KATYIKM
IEL . S
T2 2L 27 ®

ITo3ToMy nepeMEHHRIMM COCTOSIHMSL MOTYT OBITh THOO CWJIa TOKA,
60 norokocHeIUieHHe (OOBMHO HCTIONB3YIOT CHIIY TOKa).
Haxoneu, sHeprus KOHAEHCATOp2

= =G ' (10)

COOTBETCTBEHHO TIePEMEHHBE COCTOSHAA — HaNPXEHUE WM 3a-
pan (0OGBEIMHO MCIIOAB3YIOT HATIPSIKECHNE).
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N
Conoctasus GopMyNbl, OTHOCSIHHECA K MCXAHHYECKHM H J/IEKT-
PRYECKHUM -3JICMEHTAM, MOXHO COCTABATH TaGNHHY 3NEKTPOMCXAHH~

YECKHX aHAJIOTHIA:
Mexannueckas cHCTEMa Onexrpudeckan nenb
Cuna F Hanpaxenne u
CkopocTth v Cuura Toxa i
VIMIyssc CHITH I=]fdt Tlorokocuennense ¥ = fudt
’ OnexrpaNecKni | ¢ ;
x=[vdt = {idt
Koopnunata I w sapRn X q=]
Macca M HuayxmsrocTs L
‘ Kosdpduument (] / k) B c
TOAZTAHBOCTH :
TMosenenue x= (1/ k)F losenenue g=Cu
OpYXHHA v=(\/k)dF/dt KOHJICHCATOPA i=Cdufdt
Tosenenne I=my ToBenenue uuAyK- ¥ =Li
uneprHorotena | F = mdv/dt THBHO#M KATYIIKH u = Ldijdt
Mommuocrs Fv Mommocs ui
Torenupansnas [ F2 ke’ Fx Sueptus o’ ¢ _ug
3HEprus % 2 2 KOHJICHCATOPA 2 2 2
Kanerwsecxas | F? _ ke’ _ Fx | Oueprax AByK- L ¥ v
JHEPrH% 2% 2 2 |-Tweuoi xarynmu 2 2L 2
Tiosenemsie _ Tlosexenne -
nevmidepa F=pr pesnctopa u=Ri
Tloseaenne F() Hoseaenne ulf)
HCTOTHHKA W) HCTOYHHKA i)
JBHXCHHA NHTaHHL

INMpuMeyaHne. ABAUIOrHYHBC TaGAHIN TPUBERCHN W B APYTHX KHH-
rax, MHOTAa ¢ oHOKamn. Hanpumep, B ydebunke H.B. Byresmua, 5111 Jlyn-
ua u J1.P. Mepxuna “Kypc reopetnaeckoit mexauuku” (r. I1, 1985) 8 Tabn. 2
Ha ¢. 60 B BepxHEil CTPOKE TPETHETO CTONGIR AONXKHO OLITh HE HANPAXEHHE, &
MOTOKOCUCIUIEHNE, @ B HEXHEN — HE CKOPOCTh TOKa, a TOK. COOTBETCTREHHO
JUIst TOrO, YTOGK BTOPOE CBEPXY ypaBHeHHE Ha ¢. 60 6HUT0 aHANOrHYHO Ypas-
HEHHUIO (2.51) Ha c. 59, B KayecTBe HEpeMEHOM zromo OBITH HCTIONB30BAHO
[IOTOKOCLIETUIEHHE, 2 B TIpaBoit YaCTH ~ TOK.
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BHYI])HCMMHHQ H MCXCHCTCMHBC AHA/IOMMU

Bnaronaps dyasssocmu CymiecTRYIOT BHYTPHCHCTEMHHE aHANOMHH
KaK B TCOPHH 2MCKTPUUECKHX LEMeH, TaK ¥ B MCXaHHKE,

Tpumep cxem 3aMeleHHs AyanbHBIX APYT APYTY UeneH npuBeacH
Ha puc. J1.7. KpyxoukoM ¢ agunounofl crpeakolt (cw. puc. 1.7, a)
0603Ha4YCH MCTOYHAK HANPAXCHMA. OCTANLHLIE SICMCHTH — MPOH3-
BOJILHEG. 3axonsé Kupxeogha N1 3108 HENu CHICAYCT HAIUCATh TaK:

h=h=i=k, : an.
Uy Uy = Uy, (12)

6)
el LTS | NS
¢ 900

Puc. 1.7. Ilpumep cxem 3aMemieHus AyanbHuX (APYT Apyry)
ANCKTPHYECKAX HemeH

©w

KpyxouxoM ¢ aBoiiHO# cTpeakoit (cm. puc. 1.7, 6) obo3HaueH
UCTOUHKK ToXa. OcTanbHHE IEMEHTH TAaKXe NPOH3BOILHH. 3aKOHR
Kupxroga B saHHOM CryHiae €yTh: .

b +iy =i 13)
=Uy = Uy = Uy, (14)

EcC/lH BUA 3MeMEHTOB M3BECTECH, ONIHCHIBAIONINE UX MATEMATHYEC-
KWe MO MOACTaBRAsiOT B ypasHeHus (12) u (13). Nycrs, Hanpn-
mep, 3, — peaucTuBHKK 3MeMeHT, D, — EMKOCTHRM M B3 — HHIyK-
TUBHEIK 3MeMeHT. Torna MOAYMM:

R10+CIJod1+L =u(t), a5)

Guo+LIuodt+Cd”° =i(f), ~ - (16)

e G = 1/R — NPOBOAMMOCTE pe3nCTOpA.

OGpatMcsa K MexannyeckuM cuctemanm. Fipeactasyum cebe cneay-
I0UMA MBICIEHHB KcnepuMeHT., PacueTHas cxeMa MEXaHW4eCcKoit
‘' CHCTeMbl NpeacTaiiena Ha prc, J1.8. KranparukoM c-oHMHOYHOH CTpen-
KOH 0603HAYEH MCTOYHHK CHARL D,, B,, D;— HpOU3BONBHbIE Mexa-
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Puc. 1.8. K bopmyanposke o1HOTO
H3 CTPYKTYDHEIX 32KOHOR MEXAHUKH

HHYECKHE ICMEHTH. Caa3u BHMOIHEHN W3 aGCOIIOTHO XECTKHX CTep-
xueh. Hy, ..., [y — asHaMoMeTpHYecKHe NaTUHKH, BKITIOYCHHHC
B aBTOMATH3MPOBaHHYI0 cHcreMy. Habnionaercs: Bo3ppaTHO MOCTYNA-
TEAbHOE ABIDKEHHE BB 0CH X. HaxkaTHe KHONKN npHBOAMT K pacHie-
varke 3u@4eHuk cun Fy, ..., F; B moGol MOMEHT BpeMeHH. 3anamumcs
BOMIPOCOM: CBS3aHbl I 3TH 3HAYCHUA Kakod-auGo Maremarvdecxoit
33BHCHMOCTHIO?

Jla, cBs3zaHM:

F+F+F =k, an

ITO M eCTh OMH M3 CTPYKTYPHHIX 32KOHOB MEXAHMKH (MMEHHO
TaK CAEnyeT TPAKTOBaTh NpuHIHN Hanambepa). Ou nonBocTLIO sHANO-
THYEH ypaBHeHHo (12).

PaccMOTpHM MeXaHHIECKYIO CHCTEMY, PACHETHas CXema XOTopdit
NoKa3aHsa Ha pHe, [1.9. 3aeck KBaAPATHKOM C ABOHHGIH cTpenxoit 0bo-
3HAYCH HCTOYHNK CKOPOCTH, KPYXKOYKAMHK — JaTYHKU cKopocTH. ITo-
RoGHO NpeanayIeMy CAy4alo i A1000r0 MOMEHT2 BPEMCHH MEE 1O-
JYUHM 3aBHCHMOCTD '

141 + V2 +V; =¥ (18)

310 — BTOPOI CTPYKTYPHHI 3aKOH MEXAHUMKH.

LN
V(t) 31 2 33

ANNANNNNN

Puc. 11.9. K GopMympoBKe ZpYroro CTpyKTyp-
HOIO 3aKOHa MEXAHMKH
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Mpumeuanue. Ha nonobue Mexay MEXaHAYCCKUMH NICMCHTAMH M
KOMIIOHEHTAMM NICKTPHUCCKHX LieNell yKajslBaKT BCErna, KOIia HmyT 06
NEKTPOMEXAHHYECKHX AHIOTHAX. B POTHBOTIONOXHOCTD 3TOMY MEXCHCTEM-
HEIX aHaNOrHi B y9eGHBIX KHHUTAX HaM He BCTPEYANOCh, XOTH B HAYYHEIX Iry6-
JIMKALMSAX OHM HPHCYTCTBYIOT AaBHO. KpoMe TOTO, B M3y HX CYINECTBOBA-
HHS CBHIETEILCTBYET YCTICHIHLIA ONEIT MOIGTHPOBAHAS MEXaHHYECKHX CHCTEM
Ha ICKTPOHHBIX aHANOTOBKIX MAILIWHAX.

Du3vyecKyii CMBICH HEKOTOPBIX MATEMATHYCCKHX TIOHSTHIE

JluHaMudecKue aHATOTUY NIO3BOJIAIOT OTBETHTH HA HEKOTOPHIE BOM-
POCHI, OFHOCATHUECS K TeOpHH OGHKHOBCHHBIX AMdPEePEHIIHANbHBIX
ypaBHeHHH. PaccMoTpHM ux. \

1. B ogHuX cory9asx misi aHani3a CHCTCMB Mbl HICIIOJIb3YeM anrefpa-
HYECKHE YPaBHEHHS, B ApyruX — anddepeHuuansHne. Yem 510 Bu3-
BaHo?

2. 3aBMcHT M BHOOp NEPEMEHHHX COCTOAHUA (ODOBIICHHKIX KO-
OpAMHAT H 0BO6LUICHHBIX CKOPOCTE#) OT OCOBeHHOCTEH CHCTEMEI W
OH IPOU3BOJNICH (ITOJOOHO NPOCTAHOBKE PA3MEPOB HA MALIMHOCTPOM~
TEMBHHX YepTexax)? Onpenesdercs T4 YeM-HAGYAb HX YHCID?

3: Yto o3HauaeT BhIpaxeHue “DHEpPrus — (byﬂmm COCTOSTHISH
CHCTEMBE”?

4. Kakos QH3HICCKUI cMBICT HAYUTBHBIX yc;xomm" Yewm onpeae-
JISETCH UX HCIO?

5. KaK y3HAIOT 3HaYeHHS HAYAILHBIX YCIAOBAH?

6. Yem onpesensercda NopsaaoK AHPGEPCHIHANTLHOTO YpaBHENHS?

7. Yem usHyecKH 00YCIOBICHO Paznudre OMHOPOAHBIX n Heo-
IHOPOIHHIX g depeHUHANLHAX ypaBHEHMI?

OTBETHI TAKOBHI:

1. Ecny Ha OCHOBAHMM NpeJIUECTRYIOIIETO ONBITA ACHO, YTO B U3Y-
YaeMoll CHCTEME SHEPIHs, 3aracaeMasi HaKONUTENAMH, TIpeHeGPeXH-
MO Majia, B PaCYETHYIO cXeMy {CXeMy 3aMelicHHS) He BBOIIT MOACIH
nakonureneit. Hoaromy dopmynu (1), (2), (4) u (5), conepxamme
NPOM3BONHLIC NEPEMEHHKIX COCTOSIHHA, B YDaBHEHHS HE BXOISIT, M
OHH 0Ka3WBAKTCH anreGpandecKuMiL.

2. Tak KaK COCTOSIHHE CHACTEMMI ONPEAENAeTCA SHEPIHei HAKOMM-
TeNeH, A MEPEMEHHBIC COCTOAHHEA OJHO3HAYHO CBA3AHH C 3HEPrHei,
MX BUJ ¥ YHCJIO ONPEAENAETCA HE3aBUCHMBIMH HaKomuTeasiMi. He3za-
BHCHMBIMM HA3BIBAIOT HAKOMUTENH, He OOberHHAEMbIC HOPMATBHEI-
MH METOAMHU [IPY aHANM3E PACYCTHOM CXEMBI HTH CXEMBI 3aMELICHIA.

3. Bulpaxende “DHeprus — QyHKUHA COCTOSHHA CUCTEMBI” JH-
neHo PH3MYECKOTO CMBICHA. [IeHCTBUTENLHOE OTHOIHEHHE MEXLY STUMM
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NIOHATHSIMH TIPOTHBONOJIOXHO: COCTOSHHE CHCTEMH ONpEncnsecTcs
3HepPrueH Haxonurenei.

4. Havanpunie ycnoBuMA — 3HAYCHMA NEPEMEHHHX COCTOSAHUA B
MOMCHT BPEMEHH, NPHHATHHA 33 HYMb.

5. 3HayeHKs HAYANBHHX YC/IOBHIl — He YTQ MHOE, KaK 3HaYCHHS
MePEMEHHBIX COCTOSHHA B KOHIE TOTO 3TANa PASBUTHUN [TPOHECCOB B
CHCTeMeE, KOTODBIH NPEAIECTBYET PACCMATPHBACMOMY.

6. Mopanok auddeperunansHOPO yp:mueﬂua PABCH YMCITY He3a-
BHCMMHX HAKONHTENCH.

7. OzxoponHoe nHddepeHUBATEHOE ypaxﬂe}me (nipaBas 4acTh paBHa
HyJI0) COOTBETCIBYET CHMCTEME, B KOTOPOH OTCYTCTBYET MCTOYHMK
IBHXEHHS, T. €. POUCXOLALUME B HEH NPOUECCH O0YCAOBIEHH TOMb-
X0 aHeprucit Haxonurencit. [pagas 4acTh HCONHOPOAHOFO YPABHEHHUS
OTPAXAET MMOBEICHHE UCTOTHMNA JBIKCHHA.

TNprMeganne. MaTeMarHYCCKOC onpeaencHue nopaaka mudbpepen-
1MABHOTO YPABHCHHS MOXET HE COOTBETCTBOBATH NIPHPOAE Bellici. DTo By~
HO M3 CIICAYIONIENO TIpUMeEpa.

HDuddfepeHtpanbaoe ypaBHEHAE, OHUCKBAIOINEE NPOLECCH B JIEKTPH-
YECKON nenH, colepxanieii HCTOUHHK HANPOKCHHA, PE3CTOpP M KOHIEHCca-
TOp, COCAHHEHHNC NOCNEHOBATEILHO, KMCC'!' BAO

LN “(‘)
dt  RC RC’
CorlacHO ONpefeneHuIo, 3TO ypaBHEHHe MEPBOro MOPRAKa, YTO COOT-
BETCTBYET QH3WICCKOMY CMBICITY (HMCETCS OHWH HAKOIHTENb).
O1HaKo eciiM 3aMEHUTH HEPECMEHHYIO 4 Ha TOTOKOCUeTeHue W = jucdt
MHI TONYYAM YPABHEHHE
d¥e , 1 _u(ty
dr? RC dr " RC’
KOTOPOE MATOMAaTHKH HA30BYT YPaBHEHHEM BTOPOIQ NOPANKA, TO MPOTHBO-
PeYHT GHIMIECKOMY CMBICITY.
To-sunmisoMy, HcOOXOIMMO MIMEHHTH MaTeMAaTHYECKOe OMpeNeICHHE
nopanka IHPPEpEHIHATLEHOTO YPaBHEHRA.

JAHUHAMOMETP. [1pu6op mis H3MepeHust CHIH H MOMEHTA CHJTHL.
» CoCTOMT U3 MEPH CHIH (YIIPYTOro 3MEMEHTa) N OTCYETHOTO YCTPOi-
cTBa.

; ¢

JANOJ. MonynpoBOABUKOBI deyXnoaoCHUK, 604bmasnepHan xa-
paxkmepucmuxa (BAX) KOTOPOIO CYIIECTBCHHO HEMHHEAHA H HECHMMET-
pruHa. OCHOBHBIM (PparMeHTOM (4aCcTHiO) IHONA, OCHPEIEISIONTM €10 CBOH-
CTBa, SIRNAETCA MexmponHo-Oupourniti nepexod. Hanbonee paciipocTpaneHbi
IHOIB!, TIpSEHA3HAUCHHBIE U1 BHMPAMICHAA TIEPEMEHHOTO TOKa.
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Prc. A.10. Yeaotoe rpagaeckoe 060~

IHAYCHUE TIONYIIPOBOIHUKOBOTO HHO-

na () ¥ ero BOALT-aMIIEPHAS Xapak-
TepUcTHKA (6)

Ycaosroe rpaduyeckoe 0603HAUCHHE TAKOTO JHOAA C RANIPARICHHA-
MH OTCYeTa HaNPKEHHA ¥ ToKa (CM. {Ipasuia 3naxos...) TOKA3AHO HA
puc. IX.10, a, a Thnnunas BAX — na puc. .10, 6. Tok, Texynmii ceepxy
BHK3 (cM. pHc. A.10, d), Ha3uBaT “HpAMMM”, a TEKYWIMH CHW3Y
BBepX — “obpatanM”. Tnsas na puc. J1.10, 6, MoXKro noxymars, 6ya-
TO JO HEKOTOPOFO 3HAYCHHS OTPHIIATCHLHOTO HAIIPSDKEHHA OOPATHHIH
TOK paBeH Hymo. B AeHCTBUTENHOCTH 3TO HE TaK, HO OH HACTOJNBKO
Mall, 9T0 [IpH BHOPAHHOM MactITabe 1o aCH TOKa (COOTBETCTBYIOMICM
TMIHYHEIM 3HAYCHHAM NPAMOTO TOKA B paGoueM pexume) obpaTHas
BeTBh BAX ciBaercd ¢ 0chK) HANPIIKCHHIN H3-38 KOHEYHOH (He Gec-
KOHEYHO MAa/Iof) TONMMHMN THHHM. 19 TOro yrobM Xo& XpuBOH
B TPEThEM KBafipaHTe GBUT BHACH, MCIOABL3YIOT HCKYCCTBEHHBIM HpPH-
€M MacIITabnl Ui ROAOKHTENEHOTO H OTPHIIATENBHOTO HATIPARKEHWH
OCH TOK2 BHOHDAIOT CHILHO Pa3THIAI0HHMHCA (TpHMepHO B 1000 pa3).
WHorna oxa3nBaeTca HEOOXOMHUMEBIM CAENATL Pa3HKMH H MacIITaOh
no ocH Hanpmxenus (B 16—100 pa3). BuuepuenHas TakKHM cnoco6oM
BAX anona nokasaHa »a pac. .11. pn arom Ha BAX B Hayane xoop-

i, OTH. el.

« e Puc. [1.11. By sonsTaMnenHoH Xapak-
TCPUCTBKH I4ona (npy pasHHX Mac-
mWTa6ax IS TONOXKHTEILHOTO H OT-
pALATENBHOTO HanpaBieHusi ocek)
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-AO : u

Puc. J.12. BoxpT-aMnuepHas Xa-
PRKTEPHCTHKR TYHHENBRHOTO HONA
(AB — nanaomu#t ygacTok)

JIMHST BHIEH MAIOM, B IeHCTBATE/ILHOCTH €10 HeT — OH 06ycHoBIeH
TOJIBKO palTHdHeM MaciiTabon.

JIHonH, CrieuHaNbHO NpefHAIHAYCHHELE A CTAGMIHIALMH Ha-
MPSXCHUA, Ha3HBAKWT cTabunuTponaMH. CyLIECTBYIOT A0, HC-
HONbL3YeMBI® LI TEHEPHUPOBAHMA SJEKTPHUECKHX KonebaHmit, —
TYHHENbHEE AMOAN, Anoan ['anHa u Ap. Ha HX BORBT-aMHEPHHX
XapakTEPUCTHKAX MMEETCH TaK Ha3RBaeMBIN “mafaolltyit” ydac-
TOK (y4acToK AB Ha puc. 1.12).

Bonbiuyio YacTh SHOAOB H3TOTARAMBAIOT H3 KpeMuus. [Tpexae uc-
NOAb3OBAIH BAKYYMHBIC JHONH, Ta30pa3psiMbie JHOXH (ra30TPOHE)
4 NOTYNPOBOLHHKOBHE AHOAH, M3TOTORNCHHEE H3 CCCHA, 3aKMCH
MEAM M FepMaHug,

JANOINITPHUS. Eovuuna olrTHueckolt CWikl AMH3 U OIITHYECKHX
cucreM B CH. 1 auontpusa — onTdeckas cHia JIMH3H ¢ QOXycHNM
paccTosHueM | M, MOMENICHHON B CPEAY C TOKA3ATENIeM NIpelloMiie-
HHS, paBHLM eguHMue. OGosHavenue — arrrp. | gnmp = 1 ML

AJUNONb (DIEKTPHUYECKHHA) [or rpeq. di(s) — apaxam
# polos — nomoc]. MuciaeHHas Mozeib NONAPRON MOJIEKYNL, BBE-
QEHHas MK PEIICHMS 3aHaY O €€ [TOBSACHHH BO BHEUIHHX AIEKTPHYEC-
KHX. [IOJIAX ¥ TIOCTPOGHHAS KaK CHCTEMA, COCTOSIAs 3 IBYX OXMHA-
KOBHIX 110 MOAYMIO H HPOTHBOTIOIOXHHIX 11O 3HAaKy TOYEYHBIX 3apsJIOB,
PacCTOAHHE MEXAY KOTOPHMH (Ha3HIBAEMOE HACYOM) npeneﬁpexnuo
MAaJIO TIO CPABHEHHIO C paccmmeu 0 TONKn HaGmoneHns. ;

JWUNONbHBIN SNEKTPHUECKUM MOMEHT. BexTopHas
¢H3MyecKas BeJIMIHHA, BBEACHHAA AN KOAMYECTBEHHONO OHCHMBA-
HHS B3AHMOICHCTBUA Junoas ¢ NEKTPUICCKUM IHOIEM H paBHast NIpo~
H3BefIeHUIO 3apANa AN H €10 11eyd, HanpaBieHHas B0 OCH OT
OTPHLATEBLHOrO 3apaia K nonoxurenginouy.
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JNCIIOKAIIAS. HapyiieHute nepHOIMISCROPO HePETOBAHNAS ATOM-
HHIX TUIOCKOCTEH B KpHCTALIAX, oOpasyolicecs B IPOIECCe MX pocTa
WK mwiacTHueckoit nedopMaLHH.

JNUCIIEPCHUS CBETA. fipneHue, cocrosiee B pa3ioXeHHH CBe-
Ta B CIIEKTD TIPH NIPEIOMICHAN M 06YCIORICHHOE 3aBHCHMOCTBIO T0-
KA34TeNs NPENIOMACHUA OT YacTOTH (ANHHEL BONHEL) CBETa.

AUCHIEPCUA CIYYAMHO¥ BETHYMHEL Xapaktepuctrka
PacIIpEACICHHsS] PE3YIbTATOB U3MEPEHUSA caylmﬁnozi 8enuyun», 3a8aeT
HHTEPBAI 3HAYCHHI, B KOTOPOM C JAHHOH BEPOATHOCTBIO MOTYT Ha-
XOIUTBCA H3MCPEHHBIC 3HAYCHAS. Hpﬂ MHOFOKpaTHHX H3MEPCHMAX
B KAYECTBE OLICHKM AMCIEPCHH D=cﬁ CAYMBHUHOR BETWIHHN X MC-
TIOJIL3YIOT CpedHEe KGAOpamuMHoe GmKADHERUE 5° OTAEMBHKIX PE3y/IbTa-
TOB OT HX CPEIHEro <x>:

n
D=s'=<(x-<x>)? >=—l—-2(x,—<x>)2.
n-1id

JUCCHUIIATUBHBIA SJEMEHT. Hpocreitinas MuICTeHHas
MOREJNTb yodaaumens OguMceHus, BBEICHHAST LIS PCUICHUS 33034 MeXa-
HUKH, NEMEHT POCYEmHOU CXeMté MEXAHUYECKOW CUCMEMb, XOTOPDOMY
NPUNHCHBAIOT CAUHCTBEHHOE CBOKCTBO — TOYHO “NOFIHHATECA” KOM~
NOHEHTHOMY 3aKOHY F = Rv (cM. 3axonn Horomona, ompadcarowiue osu-
HeeHlUe mesd 6 JCuoKocmu).

JIARPPAKIIAOHHASA PEHIETKA. Onrriyeckuit mpréop Wis no-
nydeuns qudpakuHonustx crerrpoB. M306pen ee B 1786 r. amepuxan-
ckuft yaennit JIapun Purtenrays. Tlpocreitmas mudpakumonHas pe-
HIETKA NpescTapngeT coboR NOCACAOBATENLHOCTh NAPWIICAbHRIX
NPO3PaYHBIX Lie/el paBHOR DIUPHHH, Pa3feNICHHBIX TAKKE PaBHBIMH
10 IHPHHE HEAPO3IPAYHHIMU TPOMEXYTKAMHM. Takyio peleTKy nory-
4a10T HyTeM HAHCCEHHS C OMONIELIO ACTHTENbHON MALUHHK HA Ipo-
3padHyI0 CTEXIAHHYIO TUIACTHHKY H2 PRBHHX DacCTOSHUSIX APYT OT
JpyTa ATMAIHBHIM PE3LOM TOHRKMX MapaUIeABHbIX ITPHX0B. C 1970-x IT.
KPOME DEIeTOK, HAPEIaHHMX aTMA3HEIMH Pe3LiamMy, HCNONB3YIOT pe-
MIETKH, H3TOTORTCHHHE roorpadudyeckuM Metonom. Haumnas ¢ 1821 r. -
InGpaKIMOHHEE PEIIETKH Hayal mupoko npumensts Holed Ppa-
yHrodep AAg MCENeSOBaHNs CNEKTPOB. ITHM O0YCIIOBICHO, YTO HEKO-
TOpHE ABTOPE CHHTAIOT €ro H3oOperaTelieM Nepaoi THPPaKLHOHHOMN
peuIeTKH,
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J.IM@PAKLIP[X BOJIH ot nat. diffractus — paanomnenuniit]. Ha-
pyLIeHHE NPIMOTHHERHOCTH PACIPOCTPAHEHHS BOMH, orubanne poi-
HAMM BCTPEUYAIOINMXCH NpPeTATCTBHIA.

AAGPAKLMS CBETA. frnenue, cocroginee B OrubaHuY CBETO-
BHM MY4YKOM BCTPCHAIONHXCH Ha €TO IyTH NpPensaTcTBuii, pasMepH
KOTOPHIX CPARHMMH C JUIHHON BOJIHHL CBET3, H ODYCNORICHHOE BOJ-
HOBOM NpHPONOIl cBeTa.

JAGDY3HA [or nar. diffusio — pacnipocTpaHeHne, pacTekaHue].
IpoHHKHOBEHME MOAEKY/I OXHOTO BELECTBA B APYTOE NPH KX HENoC-
PEICTBEHHOM CONPHKOCHQBEHHH, O0YCIORAEHHOE TEIUIOBEIM JBYXE-
HHUEM MOJIEKYN. X

JAUDNEKTPHKH [or rpeu. dia — gepes u anrn. electric — anek-
Tprgeckuit]. BellecTsa, npakTHYECKH He TIPOBONANINE IMEKTPHIEC-
KHit TOK, TaK KaK B HUX OYeHb MaJIO CBOGOAHHNX 3apAXCHHEX 9ac-
THU, CROCOOHBIX MEPeMelaThcy NOA JeHCTBHEM 3JIEKTPHYECKOro ~
nondA. Paanu4aioT nonsipHbie ¥ HEMOASPHNE ANaiekTpyKku. [Tonsp-
BHE QUIICKTPUKH — DUANEKTPHKH, Y KOTOPHX HEHTPH MOJOXH-
TEJFBHHX H OTPHULATENbHBIX 3apSAOB OTALABHHX ATOMOB M MOJEKYI HE
COBNIAAAIOT (MosApHele MoneKymsl). HenongpHoie AU3NEKTPHKH — JH-
3AECKTPUKH, ¥ KOTODhIX UCHTIPH MONOXHTCILHEIX M OTPMIIATENLHBIX
3apAnOB OTICABHBEIX aTOMOB ¥ MOJICXYJI COBRANAIOT. (HEMONAPRKE MO-
Jnexynn). Jpyroe BaxHOe CBOHCTBO OUMANEKTPMXOB — WX CIIOCOOHOCTD
OJIIPHIOBATHCA B JIEKTPHUCCKOM HOJIE.

OAUBNEKTPUYECKAS NPOHHUUAEMOCTD. Bespasmepuas
dHaugecKad BENHIMHA, BBCACHHAA MK KONKICCTBEHHOIO OUCHHBA-
HUS BAMSHUA Cpelnl Ha IEKTPOMArHUTHOEC B3aHMOAEHCTBUE MOMe-
IIEHHHX B HEE 3apHKCHHBX 9ACTHH M PaBHasi OTHOWICHHIO CHiH Fp
B3AHMOZCHCTBHA 3THX YacTHL B BakyyMe K cune Fp ux B3aumoneii-
cTBUA B cpene: €= Fy/Fc . -

JUTMHA. OnHa #3 OCHOBHHX (PU3HIECKIIX BEIWYHH B Cucmeme dm—
suneckux eeaunun LMTIOJN , cnyxauich 6a3oit 119 nocTpocHuA Mex:
JEYHapomHO# cucTeMut exuuui CU. JimHa'— cKap. Bsefiena st Ko-
ARYECTBEHHOTO OLEHNBAHNS HPOTSUKEHHOCTH BemeH wil pateTosmus
MeXIy HHMH. U3MepseTcs nyTeM KX CPasHEHHMs ¢ MepaMH (MacmTa6-
Hasl IREeiKa, pyAeTKa) Wik CHEUMATBHEMH CPEICTBAME HiMepeHHit
(paguosnoxarop u ap.). [Ipu usrorosnerun pabounx cpeacTs Himepe-
HUl InHE 06eCTIeYnBRIOT HANIEXAIHYI0 TOYHOCTh ITYTEM Iiepenasi
EAMHHUL JTHHB OT O6Pa3LOBNX Mep, MOMYYHBIIUX €€, B KOHEYHOM
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CYETE, OT IMAAOHA Oasny, YCIOBHOE 0G0IHAYCHHS JUINHL M €8 pa3-
MepHOCTH — L. Enunnua ANHHEL — Memp (™).

ANAHA BOJNHDI. Paccrosnne MeXxay GMWKailiMMK TOUKaMM,
xoneﬁnnumuuca C oaHHaKOBHMM (a3aMy, HAH PACCTOAHME, Ha KO-
TOPOC PACAPOCTPAHAIOTCH KOueOaHHA 33 O4MHN NCPHOA.

JUTMHA TIYTH. M2 AMHRH, BEONb KOTOPOH TIPOKCXOZNT IBU-
XKEeHHeE.

JNUHA CBOBOAHOI'O MPOBEIA MOJIEKVJI TA3A. Moire-
KyNH rasa, HaxoIsch B COCTOSHMH TEIUIOBOTO ABWXEHHS, HENIPEPHIB-
HO CTANKHBAIOTCS APYT ¢ APYTOM. PaccTosuma, NpOXoRUMEIE MOJIEKY-
J0M MeXAY ABYMS NOCAEROBATENLHHIMH COYNADEHMSMH, H3-3a
XB0THYHOCTH MONEKYNAPHOTO ABHXEHHS MEHSI0TCH. HEU3MEHHHIM
OCTAETCA B ONPec/ACHHNR BHEIHNX YCJIOBHSAX M TIPH TEPMOIMHAMM-

- I
4eCKOM DaBHOBECHM AMIIb MX CpEXHee 3HaucHHMe [ = hm L, rae

1, — paccrosnue, npoxoaumMoce Monekynoi, a N — lmc.no nocnenona-
Temnux npoberos mosiexyan. Cpensee 3HaYeHNe I' 4 nasuBaior M-
Ho#H cBoGoxHOrO NMpobera MoNeKyn rasa.

NOBEPUTENDBHASA BEPOATHOCTL (HAJEXXHOCTD). Bepo-
ATHOCTb TOrO, YTO delicmeumensroe 3nauenue usuyeckol 8eAuHuny Xy
HaXOAUTCH BHYTPH dogepumentuo2o unmepseasa. B nozanmmonieM Gonb-
IUHHCTBE 3KCHEPHMEHTOB 3HaYeHKE NOBEPUTERbHOM BepogTHOCTH 0,68
CUMTAIOT CTAHAAPTHRIM,

JOBEPUTEAbHLIA UHTEPBAJL. Muprtepsan 3HaucHult dpuan-
YecKOH Be/HIYHHBL X, B KOTOPOM ¢ 3aJaHHON BEPOATHOCTHIO (dogepu-
menvroil 8epOAMHOCMbI0) HAXORMTCS DeliCmOumEIsioe IHAYERUE Genl-
YuHbi, JloBepUTeIHEIN MHTEPBaJ ONPEACNIOT B NPEAENaX OT < X > ~AX
A0 < x> +Ax, 1€ <x> — cpeliHee apmime'mqecxoe 3HAYCHHUE U3ME-
pREMOMt BENWUHHM, Ax = #d, 1), — OTKIOHEHHE X OT JEHCTBH-
TEJILHOTO 3HAYeHMA (GH3MuccKol BeIMIMHBL, o, n) — Koogdduyuenm
Cmuioderma, 6, — cpedree K8adpamuynoe omKiOHenue CPEITHETO IHA-
YEeHHUs, o — AOBEPUTENLHAd BEPOATHOCTH, N — MOJMHOC KOJMYCCTBO
HIMEpPEHME,

NO3A H3NTYYEHUA. To ke, 4T0 NOrIouICHHAasd 5032 HOHHIHPY-
JOWETO HATYJEHHSL.
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*RO3UMETP. Mpubop win muepcnm O3Bl WM MOHEHOCTH JO3B
H3TYdCHUS.

** ROAbHAS EBIHULIA ®H3UNECKOY BETMYHHLL. Ennnma
huseckoll BEAHUARN, B HEAOC YHCRO Pa3 MEHBIIAA CHCTEMHON WIH
BHECHCTCMHON CHMHMIIM.

< JOMEHH {or ¢p. Domaine — mnanenue, nomectse]. Tepmun uc-
NONb3YIOT B ABYX 3HaveHMsx. 1) HeGonpiue obnactu B geppomaciie-
muxe, CAMOTIPOM3BOABLHO HAMATHRUEHHNEE 10 Hacsiuierus. 2) He6ois-
K¢ O6NACTH B Cezremaoanexmpuxe, CAMOTPOR3IBAIThHG AONIAPH3OBAHHEIE
1o HackinieHUA (oM. [Tosspusayus duasexmpuxos).

IOHOPHAS TIPUMECD. IIpiueck, BANEHTHOCTS aTOMOB KOTO-
PO Ha eanHHLY OOJINLE BATTEHTHOCTH aTOMOB OCHOBHOIO N0AYNpOeos-
Huxa. B nonasasionieM GOMBLIMHCTBE THTIOB COBPEMEHHEIX NOIYIPOBO-
HMKOBBIX NPHGOPOB OCHOBHEIM BELIECTBOM CITYXMT YeTHPEXBATCHTHRN
Kpemuuit. [1o3TOMy B KauecThe JOHOPHOH NPHMECH HCHOB3YIOT TATH-
BajeHTHNe BeutecTsa (pocdop, CyppMy, MBIUBAK, BACMYT).

JOHOPHI [or nar. dono — Aapwo]. CipykTypHhe JedeKTh B KpHC-
TLIHNECKOH pelIeTKe NOAYNPOBOJHHKOB (PHMCECH, AHCIOKAIMH), 00yC-
JIOBTHBAIOIIHE NPUMECHYIO MCKTPOHHYIO HPOBOXUMOCTD {CM. Jonopras
npuuecs).

AOYEPHEE AOPO. AtoMHoe sapo, BO3HMKAIOUIEE B pe3ynbrate
pacfiafia MamepuxcKo20 Adpa.

OAYAJIBHOCTD. Bua aHanornn, Ha xoTophill ofpaTiviv BHHMa-
HHe, Pa3BHBas TeOPHIO 3NeKTpuueckuX liegnelt. CocToHT B TOM, 4TO
CYWIECTBYIOT TaKHe Naphi SJMEKTPHYCCKMX Leneil, MareMaTHdecKue
OITHCAHUS KOTOPKIX COBMNAAAIOT, ECNH ¥ YPABHEHWSIX NPOH3IBECTH 3a-
MEHY BEJIHYMH B COOTBETCTBHH C Tabimmtet.

TaGnuma Ayameux (apyr xpyry)
IACKTPRICCKNX BEINIRA
JpexTpHICCKHi 3apsy, ¢ MNoroxkocuennenye, ¥
Cuna Toxa, i =dg/dt Hanpsxetne, u = dy/dt
BricTpoTa H3MEHEHMS TOKA, BHCTPOTa H3MEHEHHA RANPIKEHHN,
dildt=d’qld® dulds = d*yldr* \

HnraykruseocTs, L Emxocrs, C
Conpornsnense, R Tposoasmocts, G = 1/R
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Beuny HaawaHs MEXTPOMEXaHHYECKHX aHanorult (cM. Junamtixe-
cKue cucmeMbl) TyalbHOCTH CBONCTBEHHA ¥ MEXAHUYECKHM CHCTEMAM.

Tabmaua Aya X (apyr 2pYTY)

MEXANHICCKHX BOANTEN
Hepememense, x Wmirynsc cunm, 1
Cropocts, V =dxldt Cuna, F = dlldr

BHICTpOTE HIMCHEHNKA CHITHI,
dFtds = Flid?
Kosdduunent noxaynusocty, 1/k
(k — KopDUIBERT KECTKOCTH)

KodddHUHEHT BA3KOIo TPEHNA, 7 1r

Yexopenne, a = dVidt = &xid?

Macca, m

JAVIOBOY DNIEKTPUMECKUMH PA3PA. Cron6 ceetanierocs
rasa, BO3HUKAIOWMI MeXAY ICKTPOAAMH TIPH HX Pa3ABIKEHHH NOC-
JIe KPaTKOBPEMEHHOTO CONPUKOCHOBEHMA. Biiaromaps BRIENEHHIO GOtk
IIOr0 KOJNWYECTBA TEILIOTH C NOBEPXHOCTH NIEKTPOJOB MPOHCXOTUT
TEPMOIIEKTpOHHAd IMHCCHA. BriepBhic nomydeH B 1802 r. pycckum
GH3NKOM U INeKTpOTeXHHKOM Bacwmmem Bmammmuporuwyem Ilerpo-
BuM. [Iyrosoit paspsas — MOWMBIM HCTOYHHK cBeTa. IlpHMeHAeTCH
B MPOXEXTOPAX, MPOCKUHOHHEIX aNmnapaTax, HoIydl HIMPOKOE TIPH-
MEHEHHE B CBAPKE MCTALIOB.

JYXOBHOE NPOU3BOACTBO. Omus u3 BHIOB desmenbrocmu.
TepMUHOM Mamepuanvioe npoussodcmeo 6603HaAIOT NPOLIECC NPON3-
BOACTBA MAarepHaTbHLX 6nar, oGecrieuuBalouX GHIMUECKOE Cyle-
CTBOBAHME 4€OBEKA — MHIM, OASKAH, XWixl, ¥ T. . Jlg cywe-
CTBOBAHMS KaK HHAWBHIA, TaK M OOHIeCTBA HE MEHEE BaXHO
NMPOA3BOJCTBO AYXOBHKX LICHHOCTEN — NPOH3BEHCHUN HAyKH, JHTE-
parypul, HCKYcCTBa, GOPMHPOBAHUE HPABCTBEHHO, ITHIECKH H HAy4-
HO pasBHTHX JUYHOCTEH M T. . Bee 310 BXOAMT B chepy TyXxoBROIO
TIPOH3BOACTBEA. B YaCTHOCTH, 06PA30BAENE — MACCOBOE AYXOBHOE HPO-
H3BOACTBO. B nocrnennee necaTwieTHe BMECTO TepMHMHa olpasosanue
YaCTO UCIIOJIB3YIOT CIOBOCOYCTAHNE “HpeocTaBIeHNe 00pa3oBaTesb-
HBIX YoIyr”. 910 — npodaHauus. B neiicrBuressRocTH 06pasoBaHye —
o0LIeCTBeHHbIH HHCTUTYT, NPEJHA3HAYCHHNMN I PaciIHPEHHOrO
BOCIIPOH3BOLCTBA KYJBTYPH — €€ TpaHCchOPMALMH H TPAHCISIVN,

JAbIPKA: OnHO 13 OCHOBHEIX ITOHATHIt TEOPHH FIONYIPOBOIHHKOB
(Hapsfy C 3/IEKTPOHOM), MBICJICHHAsd MOAENb, BBEJEHHAas ISl OTO-
GpaxXeHHs NOBEACHHA MHOXECTBA BAICHTHLIX 3JICKTPOHOB TIPH OIIpe-
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JIEREHHBIX YenoBusX. Jipka — BooGpaxaeMas yacTHlla, HO B OIBICA-~
HHEX IPOLECCOB B MONYIIPOBOJHHKAX TEPMHH JWpKa HCIIONMB3YIOT Tak,
YTO CO3JAETCA BHEYATACHHE, OYATO, TAK Xe KAK IJNCKTPOH, IT0 pe-~
aNpHas vacTHiia. Macca QHpKH PaBHa MAcce JJIEKTPOHa, a 3apias —
3apsify 3MEKTPOHa, HO CO 3HAKOM Iunoc (cM. [Toaynposodnuxu).

JBIPOYHAS TTPOBOJMMOCTD. [TpoBoaMMOCTS IPHMECHOTO
MONYTIPOBOANMKA, B KOTOPOM OCHOGHble NOCUmenu — OnpKu.

JBIPOYHBIT FIONYTIPOBOOHUK {NOAYIPOBOAHMK THNA p).
HOAYNpoeoOHUK, B KOTOPOM IIpeolaagaer aKUENnmOpHAA NPUMECH H, CTe-
JOBATEALHO, €10 OCHOBHbIE Hocumeny — OvpKy.

JIOPM [ot rpex. duim — 6yks. Gonbiol manen). Buecncremuan
enuuva b, [TpuMensm B Poccun 5o 1918 1. , a B aHINOA3BIYHBIX
CTpaHax NIpUMERSIOT U cerois. | moiiM = 25,4 MM. EquHuily, paBHyio
0,1 mo#ma, uMdyIOT MuBEedt (OTCIOAA HA3BaHKE “TPEXNWHEHAHAS BHH-
TOBKA”™: Kan6p ¢¢ CTBONA — 3 AHHAH = 7,62 MM).



ENMHASA CXEMA ITOCTPOEHMSA OMPEAENEHUN ENRU-
HUL OPUIHYECKUX BEMUYUH, UMEIOIIUX COBCTBEH-
HOE HAUMEHOBAHUE. B onpeaeneHUIX eHHUL PHIHIECKHX BE-
JIMYUH, MOCTPOCHHEX MO eNMHON cXxeMe, NPHUBERXEHO Ha3lBaHHe
CAVHHIH, e¢ YCIOBHOE 0003IHAYCHHE, YKa3aHHE Ha MPHHANIEXHOCTh
K MHOXECTBY €AMHUL, Ha3BaHHE COOTBETCTBYIONEH du3nyecKolt ne-
JIMYMHBL, YKA3aHHE CHCTEMB, K KOTOPOM OTHOCHTCS CAMHHMEA, H CNIO-
co6 puuncneHua ee sHauenua. Hanpumep, 1 repm fl" W) —- eAUHAIA
yacToTH xoneGanuit 8 CH, paBHas gacrore TaKHX MEPHOAMICCKMX
xonebaNmit, NpH KOTOPHIX 32 BPEMs B 1 ¢ COBEPIIAETEA OJIHO TORHOE
xonebanne.

B craThaX HACTOSLIETO CNOBaps, NMOCBAIICHHLIX ¢AMHHLAM (HU3H-
YecKHX BEJIMYMH, TIPUBEICHE OTBETH HA BCE IYHKTH 0000mIEHHOrO
nnaNa, HeoDXoaMMue MIA NOCTPOeHHA omnpeleicHna eaunmu, Tpu
XeIaHUH HA MX OCHOBE BHL MOXETE CZMOCTOATE/ILHO TIOCTPOUTE 1101~
HOe ONpeIeAcHHE cAHHHUI BEJHIMH (CM. Edunbie cxemu nocmpoenus
onpedenenuti 0OHOMUNRX PUIUMECKUX NOHAMU).

EJUHAS CXEMA NTOCTPOEHUA OINPENEJIEHUNA MOJE-
JIEA. MpusomyMuie B y2eOHOI, CTIPABOYHOM ¥ METOLMMCCKOH NHTE~
paType ONpeRcicHUS MOACAel NOCTPOCHH! 110 CEMH PIVIHYHBIM CXe-
MaM: 1) HaaBaHHE MOZEIM .H €€ OpPUTHHANa, a TaKke cnocob
TOCTPOCHHUSA MOACNH; 2) HA3BaHHE MOJCHN U €¢ OPHIHHANA, 2 TaKKe
ONMMCAHAE MOHCNTH; 3) Ha3BAHHC MOACIU M €¢ OPHIHHAJA, a TAKKE
33KOH, ONMCHBAIOIHI NoBeACHNE MOAENH; 4) HA3BaHHE, BUA, OPH- .
THHANT M Ueb BBEACHUS MOAENH; 5) HA3BAHHE H IOAHOE OIMMCaHHE
Momenw; 6) HasBaHue, BRI, OPUIHHAN, HE/ib BBCOEHHA H CIocob mo-
CTPOCHH® MONENM; 7) Ha3RaHWe, BUA, ODMIMHAX, LEHb BBEACHUS
3 OTNIMCARKE MOJENK.

CTporo roBops, ONPeACICHHS, IOCTPOCHHLIE TIO NIEPBEM TPEM CXe-
MaM, OMIMGOYHH, TaK KaK OHH OTOXHECTBASIOT MOJEI> ¢ OPHTHHA-
JIOM, T. €. OTOXACCTRIAIOT MpeAMeTH W3 MUpa HWiaeH ¢ MpERMETaMH 13
MHpa Belileit. He coBceM ynauHbl 1 onpeeieHis 1o 9eTBepToi 1 narToi
cxemam. Hepenie HETOYHM (HeCOpPaIMEPHH), BTOPHIC — H3DHTOMHH.

C Hameit YO9KH 3peHiA, FAR6oICe IOAXOAMHNMH MOXKHO CUWTaTh
JIHWD OfipelicieHHs, TICTPOCHHEC NG NIECTOi M CeObMOR CXEMAM,
TaK KaK TONLKO OHH, OCTABASCH CPABHHTEABHO KPATEKMMM, JOCTRTON~
HO SICHO YKa3HBAKT MECTO JAHHOM Macad B PH3nyeckod KaprInEe
mupa (cM. Fdunvie cxemm nocmpoeﬂuﬂ onpedenenuii oanomunnux uzu-
HeCKUX HOMAMU).
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ENHUHAS CXEMA ITOCTPOEHHUSA OMNPEJAEIEHUA 0[43[@-
YECKUX BETWUYMH. B yue6HMKaX, CHPABOYHHKAX M APYTHX KHHTAX
HCIONB3YIOT ONPEACAcHHA (HM3UYCCKHX BCIHYMH, NOCTPOCHHHE O
NETM PasIMYHLIM CXeMaM: 1) Ha3BaHHE BOTMYMHEL, YKa3aHUeE ¢¢ TIpH-
HAVIEXHOCTH K MHOXECTRY BEHUMH M CNOCOG HAXOXACHHUA e¢ 3Ha-
YeHHKA; 2) HaspaHue, RMA M CNoco0 HAXOKIZEHMS IHANCHMA BE/IHUH-
HH; 3) Ha3BaHMe, UCAbL BBCACHWS BeIMYHHE, 4) Ha3BaHHe, BAA, Liejb
BBEJICHUS BEAMYMHEL, 5) HaspaHMe, BHI, LeAb BBEAEHHA, Cniocol Ha-
XOXACHHS 3HAYEHHUS BETMYHHEL

C Halie# TOYKM 3peHUS, NOTHHIMM MOXHO CYMTATh ML ONpese-
JACHHA, IOCTPOCHHHIE N0 HATON CXEME, TaK Kak TOJbKO OHH IOCTa-
TOYHO SICHO YKa3HBAWT MECTO KOHKPETHOH BeJIMYMHE B (huanuccKon
KaprHHe MHpa. MMEHHO TaK NOCTPOCHA GONbINask YACTD NPeAaraeMbix
B 3TOM CNOBape OnpenecHult (cM. Edunnie cxembt nocmpoenus onpede-
AeHuli 00HOMUNKHYIX usuecKux noRIMui).

L]

EIHHAA CXEMA TIOCTPOEHHMSA ONPEAEAEHUNA OH3HU-
YECKHUX ABJAEHMUH. Cyniectpyiolitne B THTCpaType ONIPEACCHHUS
ABMCHUI MOCTPOEHH {I0 TPEM CXeMaM: 1) Ha3IBaHHE, BHEUIHHME MpPH-
3HaKM NPOABICHHSA M YCIOBHA, NPH KOTOPHIX Habmonaercsa sBjieHNAe;
2) Ha3BaHMe, MEXAHH3M TIDOTCKAHHA H YCIOBHS, NP KOTOPHIX Ha-
6moxaerca ApAcHNS; 3) Ha3BaHMe, BHEIIHNE NPH3HAKH TIPOABNCHHA,
MEXaHW3M NPOTEKAHMA H YCIOBHS, NPH KOTOPHIX HabmoaaeTcs ssie-
HHe. OnpeneneHns, MOCTPOCHHKE M0 KAXAOH M3 NEPBRIX ABYX CXeM B
OTACNBHOCTH, JAIOT TOMBKO MONOBHHYATOE APECACTABIEHHE O ABICHHH.
B nepBom cirydae 0CTaeTCA HEM3BECTHHIM MEXAHHM3M HPOTEKAHUA AB-
JICHHA, BO BTOPOM — BHENIHWE NPH3HAKH ero nposeieHus. TpeTss
cxema npeacTaBaseT coboii obbeAHeHNE NepBHX ABYX. OHa naeT eau-
HOC M TOJNIHOE MPENCTARICHHE O ARICHHM: NMPUBOAHTCH HA3BaHHE,
YKa3aHHE Ha IPHHARNEXHOCTb K MHOXECTBY ABJCHHH, BHCIUHHE RpH-
3HaKH, YCNNOBHMSA, NIPH KOTOpHIX Habmofaercs, W BHYTDEHHHHA Mexa-
HU3M NpoTekanus aBacHHA. [Ipeobnanaloniee GOALNIMMHCTBO onpese-
JICHH# ABAeHU, NPHBEACHHBIX B HACTOAIIEM CIOBAape, IIOCTPOSHO MO
TPETbei CXxeMe, HA3BaHHOMN eIHHOI.

EAVHHUA U3MEPEHHS ®UINYECKOMA BEAUYHHM -
(caununa ¢uIHYecKod BeMYMHB, CHMHHIA BENHIMHRL, CHHHHLUA).
HauMeHoBaKHe B COCTABE SHAYENUS PHIUECKOR seaudunt (HATIDUMED,
CTONBLKO-TO METPOS (M), CTONBLKO-TO: KRJIOIpAMM (XT), CTONBKO-TO
mmoyaek (1x)). B nem 3aundpoBatbl CBEACHUS ABYX BMAOB: 1) Kakoe
CBOMCTBO BelHM WIM OTHOWIEHHE BeIel KOJHYCCTBEHHO OLICHHBANH
IIPH H3MEPEHHH M 2) C KAXHM 3TATIOHOM (TIPH NPAMBIX W3MEPEHHSIX)
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WIH 3TanoHaMM (IIPH KOCBEHHLIX M3MCPCHMSX) CBEPUHCH T¢ MEPH
WM M3MEPHTENBHbE NPUGOPH, KOTOPHMH NOAL30BAIMCH TIpY JaH-
HOM u3Mmepernn (cM. Edusemeo usmepenuii.

Tak, Hanpumep, byxea “M” (MeTp) O3HaA4aeT, YTO HIMEPHAH JUTH-
Hy, nonwdysch, MacprrabHed muxekxoil, pynerkol wiaH Apyro# Me-
poit, apagIonieca Konuelt stanona merpa. OdosHaueHke “Kr” (Kuio-
TPaMM) O3HAYaET, YTO HIMEPHIH MacCy, NOAb3YICh THDIAMH,
HOMMHATHHOE 3HAYEHHE MAcChi KOTOPHX COOTBEICTBYET ITANORY KH-
norpamMma. -

MHorue THCAYERETHS, M3MEPSS, JHOAH NOJIb30BAIHCh MEpaMH U
COOTBETCTBEHHO €{MHMUAMH, He NPUBEACHHBIME B cCHcTeMY. B nepuon
CTAHOBNECHHS KATKTAAH3MA MHTCHCHBEO Pa3BHBATHCH KAK MaTepHalib-
HOE MPOK3BOACTBO, TAK M TOPTOBNA, M GECCHCTCMHOCTh NEp H enu-
HHII CTa/1a TOPMO3UTD 3TH Mpoiiecchl. JiBecTH ieT Halax ¢paHIy3cKie
YICHBIC OCO3HATHY 3TOT PaxT ¥ NPEIIOAHAR BBECTH CHCTEMY YHH(DH-
IMPOBAHHHX, B3AMMOCBI3aHHRX CAKMHI, H3BECTHYIO O Ha3BaHHEM
“meTpHueckas cucrema Mep”. B tevenre XIX cromeTns eio Hamamu
NONE30BATECST BO MHOTHX CTpaHaX, # ofHapyxalach HEOOXOZNMOCTE
3aKJIOYHTH MEXAYHapoaHOe cornamenye. B 1869 r. ITerepGyprekas aka-
HeMHUs HayK MPEATOXHIA YIDSHMTH MEXIYHAPOIHYI0 METPOJIOTHYEC-
Kyio oprauw3aumio. B 1875 r. 8 Iapuxe 17 rocynapeTs nogmucanu Mer-
PHMUYECKYI0 KOHBEHIHIO, ¥ ORJIO TIPHHATO pEIieHHE O CO3JaBWH
MEXIYHAPOAHLX OPTAHOB JUid HONNCPXAHMR eMHOO0pa3nd MIMepe-
HuH, a TaKXe O NEePHOAMYESCKOM CO3EIBE (pa3 B 6 jer) eHepaasanIX
KoH(pepeHUHHA O MepaM U BCCaM.

B To ‘BpeMs He (b1 NOCTARNEH BONPOC O COMAHHM MEXIYHADOA-~
HOM CHCTEMBI HHMLI, XOTH 3Ty WAECIO elle B 1832 r. BHABMHYA BEAU-
xuh neMenxuii Marematik K.@. I'aycc. OH npepnoxun BuGpaTs He-
CKOJIbKO BEJIMYHH ¥ MX CAWHUL, HE3aBHCHMRIX JPYT OT APYTa H APYTHX
BeIHYMH M €RUHHL. 3aTeM, noab3ysch GopMynaMH, BBECTH BCE OC-
TanbHNe BeJIHYUHH M efunuin. Wnes laycca nomyunia obniee npu-
3HaHHe. He3aBucuMaie BEMTMUHHL I ¢AUHMAIIE HA3HIBAIOT OCHOBRRIME,
a 3aBMCHMBIC — HPOHIBORMMIMM. DHUTH NPE/UIOXEHN U MPHMEHSUIHCH
cucremn emmuun CI'C (cauwrnmerp, rpaMM, cexyraa), MTC (Merp,
TOHHA, ceKyHaa), MKC (metp, xunorpamm, cexynna), MKI'CC (metp,
KWIOTpaMM-CHJla, CEKYHAA) H HEKOTOphIe HpyTHe. D10 0Ka3aloCh OY¢Hb
HeyAOOHNM, TaK KaK NMPHEEIO K HEOIPABAAHHBIM 3aTPYI{HCHHSM
u B pabote, H B 0OyYeHHHM, BHI3BAHHEIM HEOOXOAMMOCTHIO TIEpecYeTa
IHAYCHMH BEAMIMH IPH NePeXOfe OT ONHOM CHCTEMMN SAHHUIL K XpY-
ro#f. B 4acTHOCTH, BO BCeX CTApHIX NOCOOMAX, NOCBAIICHHNX MOAIO-
TOBKE K 9K3aMeHaM 110 (HH3MKe, KaK OTCUeCTBEHHEIX, TaK N 3apybex-
HBIX, FOBOPHAOCH, YTO AIEPEBO]] EAMHHUIL M3 OTHON CHCTEMH B IPYTYIO —
OJIUH U3 CAMBIX TPYAHHIX BOAPOCOB.
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MNocae nponomxyrenshbx obcyxaenuit X1 Fenepansnoit xoHde-
peHuMel no Mepam ¥ BecaM (1960 r. ) GbIIO NMPHHATO pelieHue
o BBeacHHN Mexaynaponnoi cuctemu emmun (CH), nocrpoeHuost
Ha base ocHOBMBIX BenwuuH L, M, T, I, ©, J, N (xaxpaa Gyxsa —
ycnoBHOe ODO3HAYCHHWE BENHYMHN U €€ pasMEpPHOCTH: L — IUIHHH,
M — maccn, T— BpeMeHH, / — cuwInl 31EKTPUYECKOTO TOKa, © —
TeMnepaTypH, J — Cuiibl CBeTa, N — Konu4ecTRa Bewecrsa). OcHOB-
HEMM equHULaMu CH aesnoTes MeTp, KWEOrpaMM, CEKyHAR, aM-
nep, KeNbBHH, KaHzena, MoJb. BONMBINHHCTBO CTPAaH MHPa NPWHSTH
3Ty PEKOMEHIALIKIO.

Tak Xak MHTCHCHUBHOCTH NPOARICHHSA CBORCTB ¥ OTHOIICHHU Be-
weit Ype3pbryaitHo pasnooﬁpasuﬁ, JUIs yBoOCTBa HX OHEeHABIHHS BBE-
IEHH CTAHZAPTHHE NPHCTABKH V1A 06Pa30BaHMsd NECATHUYHEIX KpaTt-
HBIX H ZOJMbHBIX efuuuy. B 1a6n. E.1 npuBeneHsl MX HAMMEHOBAHUA,
0603HaYeHMA ¥ COOTBETCTBYIOMINE UM MHOXHTCAM,

Tlome3oBarses mprucTaBKaMK odens npocto. Hanprimep (cM. Tabo. E.1):
3 ITu=3-10° I'm; 5 Mx® = 51076 .

[ Ta6bnuna E.1

MBoOXETEIR H HPECTAMKE 1S 00pa3osaisy KPaTHHIX
H JOJbHLIX €/HENE H HX HSHMeHOBIHEN

Mruoxutens | Ipucraska |OGo3unaue-| Muoxurens | Fpsicrarka | O6o3nage-

HHE HHe

10'8 IKCa- 3 10! Aeug- I

1015 nera- It 102 CaHTH-

10'2 Tepa- T 1073 MHILIH- M

10° THra- r 107® MHKpO- MK

108 Mera- M 1070 HaHo- H

10° Kiio- K iz | mw- | m

102 FEXTO- r 10715 themro- ]

10! Jiexa- na 10718 arro- a

Hapsany ¢ eauanuamu CH gonynieHH K TPHMEHEHHIO HEKOTOPHIC
BHECUCTREMHE eOUHLLb.

EJAUHCTBO U3MEPEHHH. ConpeMeHROE MaTepHATLHOE TIPO-
M3BOJACTBO H IpYrUe BHIH NEATCNBHOCTH (TPRHCMOPT, TOPIOBIA, Me-
OULMH2 M T. X.) BO3MOXHH TOILKO NPH YCJIOBWM, YTO pe3yJIbTaThl
M3MEPEHMH TIOBCEMECTHO BHIPAXAKOT B OXMHAKOBHIX Y3aKOHEHHHIX i~
Hunax. g obecneyeHus sroro B MeXayHapoIHOM Maciltabe ¥ B Kax-
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Io# cTpame CYIHECTBYIOT COITMINEHHS, 3aKOHK, IPABHAZ M HOPMHEI,
KOTOpSIC ONPEACIISIOT, KakuM 00paszoM paGoune Mepsl U H3MEPHTEIb~
Hble ipHBOPH (T. €. Te, KOTOphIE HEMOCPEACTBCHHO KCTIONB3YIOT AN
H3MEpeHHI) CBEPSIOT ¢ NMEPBHYHKMYU ITANOHaMK. B MeTponorvu 3ty
NpOUEAYPY HA3WBAIOT MoBepKo#l cpeacTB M3MepeHHH. Bce cpencTsa
H3MEPEHHI NOBePSIOT IIPH BRHHYCKE M3 IIPOH3BOICTBA H NEPHOAHYCC-
KH B NPONECCe IKCIUTyaTauuM HIH XpaHEHUA.

Pa6ogue cpeacTBa H3IMEPCHHIE CPABHHBANOT C ITANOHAMH HE He-
NOCPeACTBeHHO. CyIIECTBYIOT NOBEPOYHHE CXEMB — JOKYMEHTH,
B KOTOPHIX YCTAHOBACHO, CKOJILKMMH “UIaraMH”, ¢ HCHOIb30BAHUEM
KaKMX IPOMEXYTOYHRIX CPEACTB MiMEPeHMIl MOBEPSIOT paGoune MEPH
¥ H3MEPHUTENbHBIC NPHGOPH (3TY DpOLEeAypy HA3LBAKT TakkKe “Mepe-
Aavyeii” eOMHUITH BeIMYMHLL OT 3TAKOHA K pabouuM cpeacTsaM U3Me-
peHUH).

B MaciuTabe cTpaHH BCIO 3Ty, paboTy OPTAHH3YET roCyAapCTBCHHag
METPONIOTHYSCKaa Cyx0a, Haxomsuascs B senenuu [occraHpapra
Poccust. Ona BRIIOYAET HAYYHBC METPOAOTHYECKHE IEHTPHI'H OPTaHL
MeTponoTHyecKo cIyX6H B cyGvextax defepauyu. CYNeCTByIOT Taxk-
Xe CAyXOn rocyaapCTBeHHHX ONFAHOB YIPABACHMA (BEXOMCTB)
¥ METPONOTHYECKUE CAYXOR APCANDHATHI H opraHus3anuil. B gacru.
ofecricueHNs SAMHCTBA H3IMECPCHBA OHM NMOXYMHCHH TOCyAAapCTBEH-
HOM METPOJJOTHYECKOM cIyxbe. -

EAWHBIE CXEMBI TOCTPOEHH S OTIPEAENEHUI OTHO-
TUITHBIX GUIHYECKNX HOHATUH. OnpeneinTs KOHKpETHOS
TNIOHATHE — 3TO BRIPA3UTH B OXHOIM (PopMyTHpPOBKe TO 0GHICE, cyule-
CTBEHHOE, YTO MPHCYIe 3TOMY HOHSATHIO, T.€. COCTaBHTh Kparkui
TEKCT, KOTODHIH PACKPHIBACT OCHOBHOE COAEPXKAHHE IOHATHS CIOBEC-
HHIMH CPEACTBaMH. 31O 03HAY2LT, YTO MPEXKIC, YEM IOCTPOUTH ONpe--
HIC/ICHHE MOHATHS, Hy>XHO BLIABUTH XapaKTEpU3YIOLUMe NOHATHE MPH-
3HaKH, CHCTEMATH3HPOBATh HX (Pa3UeINTbh UX Ha CYUIECTBEHHLIC
¥ HECYLICCTBCHHAIE) H 0000HINTL, YTOOH OGNEerdHTh peileHHe Takoi
33/]a4H, YYCHNE-NEAATOIH NIPEUIOXAIH AITOPUTMHYECKHE TNpeAnH-
caHMd, TIOMOrajoilue YYaulUMCsi BBIABNATE NPH3HAKYM TMOHATHA
(M. D6abusernble PAGHY U3YHEHUS IAEMERINDB RAYHHO20 3HANUA NO Pu3uKe),
¥ pa3paloTany eIUHLIC CXEMBI [TOCTPOCHUA ONPEHCNeHWH IS TaKHX
ONHOTUITHLIX NOHATHH, KaK (PU3MYeCKHEe AWIeHHS, GUINYECKHE Be-
JMYUHE, CAMHHIE GU3MIECKHX BETHYUH, UMEIOIMX COOCTBEHHOE HaH-
MEHOBaHMe, Mo, npubopbl. Kaxavilt H3 3JIEMEHTOB €AMHLIX CXEM
TIPEACTaBASET COODI OfMH M3 CYLUECTBEHHBIX IPU3HAKOB TOHATHSL. Mpu
HATMYAM OTBETOB Ha BCE MYHKTH 0G00UIEHHBIX TUTAHOB it JAHHOTO
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MOHSTUA SAHHEIE CXeMBl OOBCKTHBHPYIOT M MAKCHMANBHO YIPOIHAIOT
APOLECe CHCTeMaTH3aUHH A 0606IEHNS IPH3HAKOB NOHATAA H 1T0-
CTPOEHHA €r0 ONpPEAEICHNS, . <L e

EMKOCTHOE COhPOTKBJII::HME. Conp«mnﬁeune KOHAEH-
€aTopa HOMTH TapMOHHYECKOMY NepeMeHHOMY TOKy. OHo olpatho
NPONOPUMOHATIBHO YIMIOBOH YacTaTe @ TOKa ¥ eMKOCTH C KOHIEHCA-

Topa: X, = El—c—, {cM. Peaxmueroe conpomuéenue).

EMKOCTHbIHM SAEMEHT. MuicicHHas MOREAh KOHAEHCATODa,
BBECICHHAsA /Ul PEIiCHHS 3324 TCOPHH INEKTPHICCKHX Ileneft 1 nocT-
POCHHasA KaK 3NEMEHRT CXCMH 3aMCILUEeHHS, NPEACTaRIAIOmMHN cobolt
JBYXIIONOCHHK, MIOBEACHAE KOTOPOTO TOYHO OMHCHIBACTCS KOMITOHCH-
THHIM 32KOHOM — (opMyiioR g = Cu. EMKOCTHHIA 311eMEHT HCTIONB3Y -
10T B CXEMAaX 3aMEIICHHA HE TOJILKO B KaYECTBE MOAC/TH KOHACHCATO-
Pa, HO H BO BCEX TeX CAYYasX, KOIA HEoOXOANMO yaeCTh RTHAHHE Ha
TPOLIECCH CKTPUIECKOrO M0JIA, CYHIECTBYIOIICIO MEXIEY MPOBO/a-
MH H IPYTHMH IEMEHTaMA JMCKTpAIecKoit uenH.” EMKocTHR ane-
MEHT, BBEJCHHHH ¢ ITOH UEIbM,” OOHYHO HASHBAIOT “NapajuTHOK
EMKOCTBIO” . . S e V-

TNipuMeuanne. lipeinoxeHns o TepMintbM napasumunas emxocms o664~
HO NOCTPOCHH TaK, YTO CO3A3eTCA BNCUanIeHNAE, GYATO OHa SBIAETCA aTpH-
GYTOM PEaIbHOTO IEMEHTa — OTPEeIKa ABYXITPOBOLHOM JIMHMM, THOAA, TPaH-
3UCTOpa H T. It. Haxo noMuuTs, YT0 370 MeTaboPH. OCBCKTHBHO CYIICCTRYET
IMCKTpHYECKOe NoJIC, a napas)miaa CMXOCTh — JIEMCHT CXEMBI 3AMCLICHMA,
MBICNICHHAA MOzenh.

EMKOCTD. TepmrH ncnioim3yioT B AByX 3Hadenmsx. 1. Cocyn, npea-
HA3HAYCHHHKMN JUIS XPaHEHHS ra3o00pa3HRMIX, XMAKUX HAM CHITy4uX
Ten. 2. KpaTtkuil CHHOHHM TCPMHHA 20eXmpoenxocms. ;

o

ECTECTBEHHAA PANMOAKTHBHOCTD. Alnnenne, cocrosuiee
B MCIYCKAHWH OTHCALHLIMM BEINCCTBAMM SIED, 3NEMEHTAPHKX YaCTHIL
H XECTKOI'G 3AEKTPOMArHHTHOTO HUTYdeHHS M OOYCIORNEHHOE CaMo-
TIPOH3BOJILHMM MPEBpalieHyeM HEKOTOPHIX ATOMHREIX SAED B APYyTHe.

O1xpuro aBneHue B 1896 r. dpanuysckuM dusnkom AHTyaHoM
AHpu Bexxepenem. Ox 06HapyXiL, YTO COCHHCHUA YpaHa ACHACTBY-
10T Ha POTOMNACTUHKY, 3aBEPHYTYIO B YEpHYIo OyMary, mpuyeM Hau-
Gonee CHIBHOE ACHCTBHE OKalniBaeT MeTauMueckHii ypaun. M3 sroro
OH 3aKMIOYWI, YTO YPaH UCNycKaer ocobuie jyuu. Cpasy xe nocnie or-
KPLITHA ABNCHUS €r0 MHTCHCHBHHIM M3yYEHHEM 3aHATHCh CYTIDYTH
Kiopr — Mapus u Ilsep. Bckope oHM HALIWTH, YTO YpaHOBadA CMOJISTHAst
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pyaa JaeT uilyyeHHe, B 4eTHpe- pasa
NPeBOCXOIIIIEE O MHTEHCHBHOCTH M3~
JydYeHHE YHCTOTO ypaHa. Tak HMH B
1898 r. 6BUIH OTKPHTH ABa HOBHIX pa-
HHOAKTHBHBIX 3JIEMEHTa — MONOHUH
(uions) 1 pagmii (nexabps). Beiectna,
HCIYCKAIOLHe HOBERIE NITyYeHHS, ORIIH
Ha3BaHH paduoaKxmueHNMu, a CaMo B~
Nnenme — paduoaxmusnocmuio. M. Kiopi
BHIIOTHWIA aHAJIM3 COCTABA MATYYCHMsA
PAMOAKTHBHRIX BOBISCTB ITyTEM HPOMyC-
KaHUA €0 Yepe3 MarHUTHOE NIoJIE M 110~
Ka3ajia, ¥TO OHO COCTOMT U3 TPEX BHAOB
Jygeif, YCIOBHO Ha’lBaHHHX o, f§ u .
Cxema pasgeneHus o-, B- u y-nydei
H3o0paxeHa Ha puc. E.1 (cMm. Takxke
Anvpa-uacmuyp, bema-vacmuyw, Tamma-
uyacmuyw, Assgha-pacnad, bema-pacnao,
Hexyccmaennas paduoaxmusnocms).

Hobenerckas npemud o gusuke 3a 1903 r. 6rura npucyxneHa A.
Bekkepeno 3a OTKpHITHE ABACHUA €CTCCTBEHHOM PatHOaKTHBHOCTH,
a Mapuu u Hsepy KiopH — 32 MCCACROBaHAE PAAHOAKTUBHOIO MATy-
yeHust. Mapun Kiopu Obuta npucyxpaena eme Hobenenckas rnpeMust
110 xMMuH 3a 1911 1. 32 OTKpEITHE paaus ¥ NIOJIOHHS, H3YYCHHC CBOHCTB
pagus, HOJMyNCHHUC Paliisl B MCTALITHIECKOM COCTOSHMH M OCYIIECTB-
NeHUE 3KCHEPAMEHTOB, CBA3AHHKIX C PATHEM.

Puc. E.1. Cxema pasaencHus

PATHOAKTHBHOTO UVTYYEHHS Ha

o-, B- 1 y-TydH MarHUTHRM
rnoaeM

ECTECTBEHHBIH CBET. Cger, B KOTOPOM B KaXhiil MOMEHT
ppeMeHH BekTopi E (anexrpuyeckuit), H (MaruuTHEN) U V (CKO-
POCTB), XOTSl H OCTAKTCH B3AHMMHO NCPNCHAHKYNSAPHEIMH, HO Ha-
npaBreHns E 1 H 6ecniopaxoqHo H3MEHSIOTCS ¢ TeeHHEM BPEMEHH.
IosToMy eCTeCTBEHHHEIH CBET 061AlaeT CTATHCTHYECKH OCEBON CHM-
meTpueit (cp. HHoagpusosantiviii ceem).
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XECTKOCTD. CoicTBO T€Na CONPOTHRIATLCA IeOPMHPOBAHHIO.
Hepenxo c10B0 acecmrxocms HCNOIB3YIOT OINGOYHO BMECTO Tepunna
Koappuyuenm wcecmxocmu (cM. 3axorn [yxa). R

)KECTKOCTb' HM3JIYYEHUA. Tepmun, Acnoas3yeMblil I Ka-
YeCTBEHHOTO CPAaBHEHHS ITPOHHKAIHIEH CTIOCODHOCTH ROHH3NPYIOHIVMX
usnysernii B penectso. Xecrkoe HanyyeHHe — HOHH3UPYIORIEE HATY-
YEHHE C BEICOKOH MPOHHKAIOHICH CIIOCOOHOCTHIO.

KHUAKOCTD. OpHo B3 4eTRIPAX ArPeraTHLIX COCTOSHHI BEIICCTBE,

XapaKTepPH3YIOWIEECs] TEKYUECTHIO, H3MEHIHBOCTBIO OPMEL | TIOCTO-
SHCTBOM OOBEMA.
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3ABP[CPIMA$[ MEPEMEHHAS ®DUIHUYECKASA BETHYHHA.
ITepemennan Qusuveckas eesuyuna, IHAYCHAA KOTOPOR 3aBUCAT OT

IHAYCHUN, NPUHMMACMBIX He3deUCUMOU nepeMennol Quauvecrol
eenuvunoll.

3A3EMIIEHUE (anextpudeckoe). COcAHMHEHUE 3NCKTPHYCCKHUX
MaIli¥H, annaparos, NpubopoB ¢ 3emiicH g 3amMTH A0deH u 060~
PYZAOBIHHS OT BO3MOXKHOTO JICHCTBAS 2ICKTPHICCKOIQ TOKA H oGecke-
YeHHMs NPaBUILHON PaGOTH NEKTPOYCTAHOBOK. 3a3eMIMTENH — Bep-
THKAJBHO TMOTPYXAeMHE B 3eMNI0 CTUIBHEIC TPYOH, CTEPXHH WM
3aKAlTBIBAEMEIE CTANBHBIE MMCTHL. [ 06ecniedeH s HAlIeXHOTO 3a3eM -
JNIEHUs UCTIONb3YIOT MHOIO 3aieManTenicl, COCIUHEHHBIX MEXAY €O-
60oif TOJCTON cTansHOM HPOBONOKOM WIH NeHTOH. MecTa COSAMHEHHS
CBapHBaIOT WIeKTpocBapKoi. KauecTso 3a3eMIleHHs! peryaspHO MpoBe-
pAIOT, TPOM3BOAS H3MEPEHUS.

5

3AKOH. Tepmun 30xon WCTOABIYIOT YPe3BEYAlHO IMMPOKO —
71 B GOrocJioBHM, ¥ B IOPHCIIPYACHIMH, ¥ B HayKe. ET0 3HaucHMs BO
BeeX o0acTiaX pasmuuHH. B Hayke KaTeropHs ‘3axon’ 3aHHUMAET BaX-
Heitee Mecto. Tem He MeHee, B HCOIb30BAHHH CTOBA 3AKOH MHOTO
nipoussona. Yurad yaeGHUKH, HAYYHO-ONYASPHYIO M HaYIHYIO JIHTE-
parypy, JeTKO OOHapyXWTh NPAMO-TaKH THpPaHWYeCKOoe “Bnusnwue”
3aKOHOB Ha TpHpoxy. [IpUpOIHEIC SRICHAS NOTTHHMOTCH 3aKOHaM,
Apuposa coGMoaaer 3aK0OHbi, OHA HE MOXET HPECTYNHTS MX, 3aKOHB
YUPABJKOT [TPHPOIHNMHU NMPOLECCAMH, ONPEACNARIOT HIH PEryHpyioT
uX, AelicTyior (WIH He ACHCTBYIOT), BAHOJRAIOTCE (I HE BRHHION-
HS0TCH), BPpenbpasyoT ABIKCHME Marepuy, mOGYXZAWT Tena ABH-
raThCs onpeeneHHbM 06pa3oM u 1. I B pesynsrare co3naercs Brieyar-
Jedue, OGyRTo Hapsagy ¢ caMoil NpUpoNoH 0OBLEKTHBHO CYRICCTBYET
HEKMit ynparisionyil e1o “3akoHonarensHui opran”. [ToHATS 310 He-
BO3MOXHO, He 00PaTHBIIUCHL K MCTOPHH.

B npeBHOETH MIOIM BEPIIIH PETHTHO3HEIM MHbaM, COTIACHO KOTO-
peiM OOr* 3amay npupolae U NMIOAAM 3aKOHB Ha BEYHbIC BpEMEHa
(8 CBAIEHHOM MUCAHHH HEOTPAHUYCHROE YUCIIO IPHMEPOB, WIHOC~
TPUPYIOIINX TaHHOE YTBEPXKACHHE), DTd Hes | 3aredarienach B clao-
BoynoTpebicHnE. B 31ioxy BospoxiaeHis J0xH NOHSIH, 4T0 IpUPOA-~
HBIE€ TPONECCh OBYCIOBAEHBI B3auMopeiicTeueM Beliei ‘W “6oXxwuit
npoMbicen” K 3TOMY HMKAKOrO OTHOMIeHHs Re uMeer. JJanHoe obcro-
ATENABCTBO TPUBENIO K TOMY, YTO KaKoe-T0 BpeMsl ydeHble u3berany
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HCTIONb30BATH CJI0BO 3akon. Tax, leonapao xa Buaruu, Famaneit, Ken-
7iep ¥ IPYTHE ABTOPH NPEANOYUTAIH IPUMEHSTE BMECTO HEIO TakHe
BHPAXEHHN, KaK aKCUOMA, NPAsUns, PA3YMHOe OCHoéaHue N T. NI, Bripc-~
NeACTBUH C/IOBO 30KOH BEPHYROCH B HAYUHEIR JIEKCHKOH. OtHaKo U B
HACTOALICE BPEMS BCTPEUANOTCH BHCKASHIBAHHA O HEKEIATCLROCTH
€ro MCNO/AB3OBAHAA B Hayke. TaK, HRpMMEp, BHAAlOUMUcCS PHiIo-
cod P. Kapuan macam: “Moxer 6:Th, GHIIO 6B MEHBIIE HESICHOCTH,
ecan O COBO 3ax0M Booluie He ynoTpetuaiocs B Gusuke”. Bonee
JCTafAbRO Pa3MHIEIET O HeM akaneMuk H.H. Moucees. OH ykasmniBa-
€T, 9TO 3TOT TEPMMH HEXOpOUl TCM, YTO HPETEHAYET Ha HeKOTOPH
a6COMOTHRE CMBICI H €10 BoobIIe MOXHO 6RO GH HE HCHOTB30BATE
B dH3MKe, HO6O TePMHH Modess OPUCHTHPYET 3HAYMTENBHO TouHee. Of-
HaKO TEPMHH 3aK0# NPONODKAIOT HPAMEHATD M, 1o MHeHmo H.H. Mo~
HCEeBa, ¢ KOTOPHM TPYAHO HE COTIACHTRCH, HEPa3yMRO Hwno 6u o1
HETO OTKa3WBAaTHCH, €CIK IOMHHTD O €ro HeslocTarkax. [foaToMy Hano
pa300paThCsa B TOM, KaK CHACAYET NOHUMATh 3HAUEHHE 3TOr0 TEPMMHA.
Pa3sMBIIUIEHNS O HaYJHRIX 3aKOHax HEAeCOOGPA3HO HARYATL ¢ NOJSAP-
HBIX KaTeTOPHH ‘neolxodumocms’ U ‘cayuadnocmy’.

Jliony paBHO OGHAPYXHIM, YTO CYHICCTBYIOT HPHPOAHNE MPOUEC-
CH, NMPOHCXORANIHE BEOTSRATEMO, T. €. TGO PeryIApHO NOBTOPAIONIH-~
ecs (cMeHa tHS H HOuM, a3z Jlysn, RpeMeH roaa H T. 1.), 6o ciy-
qalomEecs Hen3GeXHo (CMepTh Mp6ore XHBOrO opranusma), aubo
SIBNAIONMECH PE3YIbTaTOM ACHCTBMSA (T. €. CHEICTBHEM) KAKOTO-TO Ipy-
TOrO npoliecca (HaNpHMep, TasHHE NbJA Ha KocTpe). Bmecte ¢ veM
uabmonalorca sBnenus, cnobogaue o1 BeoTspaTEMocTd. Hanpumep,
OXOTHHK, METHYB APOTHK B KOCYIO, MOT [IOfIACTh*B HEE, 3 MOr HPo-
MaXHYTECH; Ty4a MOFIA NPORHTECA ROXAEM Hajx NOJMEM, 2 MOTJA —
HaJl lecoM H T. 4. UMEHHO nonoGHue CUTYaluK 0603HAYAI0T TEPMU-
HaM¥ HeoOxo0uMocmb U CAYHGIHOCHD.

l'oBopst 0 HEOOXOMAMMEBIX CODHITHAX, NPOLECCAX K ABNCHHAX, HC-
NMONIB3YIOT PA3HHIE CJIORA: SOCHPOUISO0UMOCTD, GCEOGUNOCHTD, 2GPMO-
HUMKHOCTb, IAKOHOMEPHOCTND, URCAPUAHMHOCMY, KeU36eNCHOCMS, Heo0o-
AUMOCMb, HEOMEPAMUMOCMb, HEeCAYHAUNROCMb, 00yca08ieRROCMD,
OOHOPOOHOCMD, Pe2yAsiPHOCIS, ONPEORICHHOCMD, NOSMOPREMOCMb, CUC-
meMamu4Rocmb, CMaGUAHOCMb, YCMOUUGOCTb, YeAbHOCHb, e0ur00d-
pasue. HueEBO Aas 0603pa%eines TAKNX CHTYaNN] BCDOALIYIOT C/I0B0-
coweranBe 3axok npupods. Hapamy ¢ 3THM TEPMHMHOM IPHMEHIIOT
BHPAXEHHS 06seKxmuaniii 3aK0H, eCIMECTBeRHbIH 3GKON; 3aK0K delicmeu-
MesLHOCMU, 3AKOR GHeWHez0- Mupd.- BMecTe ¢ TeM, Xax MoKashiBaeT
aHaKM3, OfHY M TY X¢ HEOOXOMHMOCTb HASHB3IIOT T0 3aKOHOM, TO
ARNCHKEM, TO CBOACTBOM, TaK 9TO K MOHATHIO ‘3gKoH’ CAEXyeT OTHO-
CHTBCA CTIOKOWHO, HE NIPEYBENHUYMBAS €10 3HAYCHHE.

EnMHHYHOE, YaCTHOC COOMTHE HA3HBAIOT GAKTOM.
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Kpome BhIpaxeHUA 3aK0H npupodst UCTIONb3YIOT TEPMHH 3aKOH HA-
yKu. 3aKOHOM HayKM (HayYHBIM 3aKOHOM) HA3BIBAIOT 0mobpaxceue B
CO3HAHUH NI0AEH 32KOHOB TpHpoasl. UHEIMI C/loBaMU, HAYIHBIH 3a-
KOH — He 4TO HHOe, KAK MbIcjienHas Moaeas (cM. Moderu 6 nayke).
JOBOIBHO 4YacTO aBTOPbl HE MOHWMAIOT YKAa3aHHOrO pa3inyuus WIH
He NPUNAIOT eMy 3HAUCHUs ¥ 3aKOHOM ITPpUPONB HA3bIBAKOT HAYUHBIH
34KOH.

Kax paznu4aTh 3aKoHbB NPUPOALI N 3aKORE! HayKn? Ecim B Qop-
MYJHMpPOBKE 3aKoHa (GUrypUpYIOT KMEHA BEIIei, MBI UMeEeM [EeNo
C 3aKOHOM IPHPOIBI, eC/Id WMeHa Hael — ¢ 3aKOHOM Hayku. Harpn-
Mep, yTBepXaeHHe “Bce TeNna NPUTATHBAIOTCS APYT K Apyky” — 3aKOH

mm .
npupoas, a dopmyna F =G '—22 — COOTBETCTBYIOIIMY eMy HayYHbIH
r

33KOH.

Ecrtb cnoga, 6amM3kue MO 3HAYEHHIO K TEPMUHY 34KO0H. BTO 3aK0-
HOMEPHOCMb, NPUHRUN, HA4A10, NOCMYAAm, Meopema, COOmHoueHue,
meHQenuus, npasuto, UHorna WX WCIONB3YIOT KaK CHHOHWMEL CJIOBa
3axon. Haripumep, usBectHbiit Mexanuk B.JI. Kupnnues nucan: “Ye-
JIOBUS PAaBHOBECUS [UIsI BCEBO3MOXHBIX CHCTEM BLIPAXAKTCS OFHOM
ob1elt TeopeMoit Wik O0ILMM 3AKOHOM, KOTOPBI Ha3bIBAIOT HATANOM
BO3MOXHBIX NepeMeuteHuit”. IHOraa 3TH CNOBa NMBITAIOTCS YIOPSAAO-
9UTh NIO CTENEHW “CTaplIMHCTBA” (HampuMep, 3aKOHOMEPHOCTh —
3akoR). OnHaKo BPSA JiM 3TO YMECTHO, TaK XaK OnpefieJieHHOi noro-
BOPEHHOCTH O CyOODAMHAUNH 0003HaY3EMBbIX HMHK NOHATHH He Cyllie-
cteyer. He Bceraa yaauHo MCroAb3yloT TEPMHH npasuao. Jeno 8 ToM,
4TO CPEeAX CNOBECHEIX BBIPAXECHUH BCTPEHUAOTCA KaK Takue, KOTOPbI-
MM Ha3bIBAIOT PealibHOCTb, TaK H ODO3HAYAIOIIME COITALIEHME (Ha-
NpuUMep, JeHb JIETHETO coMHUecToaHra ¥ “JeHp 3Hanuit”). OveBnn-
HO, B TAKHUX CiTy4asx Obuio 661 HEYMECTHO MCII0/Ib30BaTh OMHO U TO Xe
ums. [1pencTaBngeTcs, YTO CNOBO #pasuA0 TOIXOAMUT Wit 0003HAYCHHUS
cornalleHuil (HampuMmep, “nipasuno OGypaBuMKa”, NMpaBulla 3HaKOB
HATIPSDKEHUST M TOKA B 3/EKTPUYECKUX LEMNAX, NPAaBWIA HOPOXHOTO
npxeHwust). [Tosromy Re cneflyer ypaBHeRust Kupxroda i npuHLMIT
JleH1Ia ToXe Ha3biBaTh “TpaBHIAMH” ~— OHU OTOOPAXAIOT 06BEKTHB-
HYIO peaTbHOCTD (ypaBHeHuss Kupxroda — crpyxrypHbie 3aKOHB! TeO-
PHU NMEKTPUYECKUX Lenel, a BOBCE He “IpaBwia, 00ieryaoiye Bpi-
YHC/IEHHE TOKOB B PA3BETBICHHBIX LENsAX”, Kak 00 3TOM NHIUYT
B yue6HMKax). Curyanus ¢ “npasunamu” Jlenua n Kupxropa ne eann-
CTBEHHBIH IPUMEp HENPABWILHO OPUEHTUPYIOLIEH TepMuHoornu. Bor
eute npumep. Gopmyny W = Ri*t, BBHIPAXKAIOUIYIO JHEPTHIO [1OTEPH
B PEe3UCTOPE, Ha3HBAOT “3akoHoM [xoyns—ilenua”, a ¢opmynsi
W = Ca2/2 MW= Li2/2, BLIPAXAIONIUE SHEPTHIO 3APAKEHHOTO KOH~
JeHCaTopa U KaTyIUKHM C TOKOM, HMKaK HE Ha3bIBaloT.
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B psae ciryyaeR KaK CHHOHHM TEPMHHA 3aKOH TIPAMEHSIOT TEDMHAR
ypaeHenue (ypaBHeHns Kmpxroda, ypaBHenus Maxcseana, yparHe-
nve {Ip€nunrepa). MHOraa ucnons3yioT coBa gopmyna Win modeas
(dopmyna Croxca, dopmyna [llorrku, mogens D6epca—Monna). He-
PEAKO TEPMHH 3adKOH IPUMEHAIOT [T 0003HAYEHUS BHIA MaTeMaTH-
4ecKoli 3aBHCHMOCTH (Hanpumep: “B npoMexyTxe BpemeHH [4, 1, ] Ha-
TIPSOKEHHE M3MEHSIETCS TIO JIMHEIHOMY 3aKOHY”).

Io NPONCXOXACHHIO 3aKOHBI MOXHO Pa3lesNTh HA YEThIPE IPyT-
nel: 1) smmupuyeckie (PeHOMEHONMOTHYECKHE) — MOMYyYCHHBIC HH-
LYKTHBHO B ITPOLECCE NPSMOro 06001WEeH st pE3YIbTaTOB IMITMPHYEC-
KOTO UCCCAOBAHUS (HanpyUMeEp; 3aKOH BCEMUPHOTO TATOTeHW!, BTOPOit
3akoH HeioTOHa, 3akoH I'yka); 2) THNOTE3HBIC — Da3BHBHINECH U3
noaTBEPAUBUIEHCS paGOYEH THNOTE3H B TMPOLIECCE NOCTPOCHUA Teo-
pHn (HanpuMep, 3aKOHK KBAaHTOBOH (DM3IUKU M TEOPUW OTHOCHTENb-
HOCTH); 3) TEOPETUHECKHE — ReAYKTHBHO BHIBEACHHLIE N3 Doiee 06-
HIMX 3aKOHOB, YCTAHOBICHHBIX paHee (Hanpumep, popmyna HloTrku,
Moaens Ibepca*Momna); 4) SMNUPUKO-TEOPETHUECKHE — CHOPMY-
JIHPOBAaHHBIE NMEPBOHAYANIBHO KaK 3MIIMPHYECKUE, 3 B JajbHEHIieM
MOATBEPXAEHHBIE TEOPETHHECKH (HAIIPUMED, 2d308Ne 3GKOHY).

3AKOH ABOFAAPO. Smnupuveckuii 2a306bii 3aKon, OTKPHITHIA
B 1811 r. nTampsiHCKUM BHU3HKOM AMeneo ABoranpo. B 3akoHe BHpaxe-
Ha KOJIMYECTBEHHASA CBA3b MEXAY O0BLEMOM, JaBlICHHEM, TEMIIEPATY-
POt ¥ YHCIIOM MOJIEKY) ra3a. 3aKOH [IACHT. B DaBHuIX ofbeMax pas-
JIMYHBIX 12308 MPU OAHHAKOBHIX TeMIIEPATYPe U JaBICHHH CONEPXHTCH
OnUHAKOBOE YUCITO MoneKyll (Cm. Ilocmoannas Asozadpo).

3AKOH AMINEPA. Imrupuneckuii 3axon, oTKpuITh B 1820 r. dpan-
Ly3CKHM (PH3uKOM AHape Mapu AmitepoM. B 3akoHe BrIpaxeHa KOMU-
4eCTBEHHAs! CBA3b MEXIY CUIOM, KOTOPOH OLIEHUBAIOT MEXaHUIECKOe
JefCTBME MarHUTHOIO 1108 Ha NMPOBOA ¢ TOKOM, BHECEHHBIM B 3TO
fone, CWIOH TOKa, AIMHOH NPOBOJHMKA, WHIYKIHEH MarHUTHOTO
nons M YLAOM MeXAy HalpaBiEHHEM TOKA ¥ BEKTOPOM WHAYKUHHA
MarHuTHOTO Nonst. 3aKOH INIAcUT: ciia F paBHA NMPOU3BEACHUIO CHIIH
Toxa / B MPOBOAHMKE IUIMHON /, MOmynd MHAYKUMH B MarHHTHONO
MOJIST M CHHYCA Yra o MEXAY HafpaBieHHEM TOKA U BEKTOPOM Mar-
HUTHOW WHAYKUWYU:

F = [Blsina. )

HanpasneHue OeicTBUA CABL F ONpPENENsiOT N0 Npasusy npasol
DYKU. .

B Taxoit penaxumy 3aKoH CIpaBEUIAB LIS [IPAMOTO NPOBOAA, BHE-
CEHHOrO B OXHOPOZHOE MATHHTHOE MOJNe.
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3AKOH APXMMEA. 3mnupudeckuii 3akon, OTKPHTHIL ApeBHe-
TPEYECKHM YYEHRIM ApXMMeIOM. 3aKOH FJIaCHT: XWIKOCTh WIM ra3
BHTAKHBACT BBEPX HOJHOCTBIO WIM YacTHYHO NOFPYXEHHOE B Hee
(Hero) Tes0 ¢ cunoi, paBHOW Becy XMAKOCTH (WIM raza) B 00beMe
MOIPYXEHHOM YacTH Tea ¥ MPHIOKEHHO! B HEHTPE MACC NOTPYXeH-
HOoro obnvema. Bec P suitecHeHHOro obneMa V Xuakoctd (May rasa)
BHIYHCAAIOT 1o dopMye:

P=pgV,
IAe p — IVIOTHOCTD XUAKOCTH, £ — YCKOPEHHE CBOGONHOrO naneHus.

3AKOH BEPHVIUIHN. OtkpuiT 8 1738 T. neTepbyprckuM akaaeMu-
koM JlarnmuaoMm BepHyUTH. 3aKOH BhIpaXaeT KONHYCCTBEHHYIO CBA3b
MEXIY AABICHHEM, CCUCHHEM M CKOPOCTBIO TEKYILEH XKUIKOCTH H [1a-
CHT: AaBieHKe P TeKyieii XHIKOCTH GONbIle B TeX Ce4eHUAX S NOTO-
Ka, B KOTOPHX CKOPOCTh v €€ JBHXEHHsI MEHbLIE, U HaobOpoT, B Tex
CEYCHHSX, B KOTOPHIX CKOPOCTH Goblite, iaBeHyMe MeHble:

2
P+pgh+ % = const.

3AKOH BHO (3akoH BpallieHHA IUIOCKOCTH NONAPU3ALIMH JIHHEITHO
(ruiocko) nossipu3oBagHoro ceeta). Otkpwt B 1815 1. dpanHuysckum
busnkom Xanom batucrom Bro. B HeMm BhIpaKeHa KOMTHUECTBEHHAA
CBS3b MEXAY YIJIOM T0OBOPOTA TUIOCKOCTH NOASPU3ALNH JTHHEKHO 110-
JNApA30BAHHOIO CBETa, NPOIICAIICTo Yepe3 ONTHYECKM AKTHBHOE Be-
IECTBO, ¥ TOIIHHOMN CNOA BeulecTsa. 3aKOH TAacHT: 1) yron noBopo-
Ta ¢ NNOCKOCTH HOJSPH3AIMHM MNOCKO TMOJNSPHU3OBAHHOIO CBETa,
TIPOIEINIETO Yepe3 ONTHIECKH AKTHBHKI KPHCTAJLL, paBeH MPOHM3Be-
NIEHWIO MOCTOSIHHOM BpalleHIWsA O M TOMIMHB 4 KPUCTALIA, T. €. ¢ = od,
2) yron MOBOPOTA ¢ IUIOCKOCTH NOMSAPN3AlMM JIKHEHHO NONAPH30-
BaHHOTO CBETa, MPOUICAHICIO Yepe3 pacTBOP ONTHYECKH AKTHBHOIO
BelIeCTBA, PaBeH MPOM3BCECHUIO MOCTOSHHOM BpauieHus [o], KOH-
UEHTpalMM ¢ BELIECTBA B PAcTBODPE H TOMUMHE 4 Cos pacTBopa, T. €.
¢ = [a]cd.

3aKkoH CIIPAaBEIMB TONBKO LIS JHHEHAHO MOMAPH30BAHHOTO CBE-
Ta, PAaCTPOCTPAHSIOMErOCH B ONTHYCCKH aKTHBHBIX BEllleCTBAX.

3AKOH BHO—~CABAPA—JIAIIACA. Otkphit B 1820 r. dpanitys-
ckuM yueHbiM TTbepom CumoroM JlamnacoM. B 3aKoHe BRIpaXeHR KO-
JIUYECTBCHHASA CBA3b MEXAY HANPIXKEeHHOCTHIO MarHHTHOTO NOJIA, CO-
3BaHHOTO MOCTOAHHHM 3NEKTPHYECKHM TOXOM, CUNON ToKa,
3NIEMEHTOM JAMHBI MPOBOZHMKA, M0 KOTOPOMY TEUYET TOK, PaaMyc-
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BEXTOPOM, COCIMHSIOUIHM 3TOT WIEMEHT ¢ TOUKOH, B KOTOPO# oripe-
DENSICTCA HANMPSDKEHHOCTh MAarHUTHOIO TONSI, YIJIOM MEXIY Hanpas-
JIEHHEeM JEKTPUYECKOI0 TOKA ¥ PaiMyC-BEKTOPOM. JaKOH TIaCHT: Ha-
MPAXEHHOCTh MArHKUTHOTO N0/ dH, co3naBaeMOro 3eMEHTOM TOKa,
NpIMO NPONOPUHOHANBLHA NPOUIBEACHUIO CWIN Toka /, JUIMHM 31e-

MeHTa TOKa dl, cunycy yrna Z(dl,r) Mexny 31eMEHTOM TOK2 H pai-
YC BEKTOPOM, 1 00paTHO NPONOPLMOHANbLHA KBAIPaTy PagHycC-BEKTO-
par, T-¢€.

. dH = ——Id[ sin Z(d,r).
4nr?

TIpuMeHHM TONBKO K JIEMERTAM TOKA GECKOHEYHO MaJioi [JUTHHHL.
Hanpagnenue HanpskeHHOCTH MATHHTHOTO MO/ ONPEACIACTCA FO
npasuiy GypaBuMka.

3AKOH BOWISAA—-MAPUOTTA. Imnupuneckuii zaioawii 3axom,
OTKDHITRIA § 1662 r. aHrmmiickuM yuyeHEM Po6eprom Boitnem u nesa-
BHCHMO OT Hero B 1676 r. dpaHiiy3ckuM ydeHHM IaMoM Mapuorrom. B
3aKOHE BRIPAXEHA KOJWUYECTBEHHAs CBA3b MEXAY AABNCHHEM U O00Be-
MOM [JAHHO# nopuuu (MacChl) raza NPH MOCTOSHHOU TeMmepaType.
3aKOH CAACHT: 11 RAHHOW TIOPIHH (Mlaccm m) ra3a npHu NoCTOSHHOM
temneparype T npousReneHue Jasnenus P rasa u ero ooseMa ¥ ocra-
€TCH TIOCTOSTHHLIM:

PV =const (m=const, T =const).

3AKOH BPIOCTEPA. Otxpur B 1815 r. momnasackuM pusuxom
Hasunom Bplocrepowm. B 3akone BRpaXeHa KOMHUSCTBCHHASA CBSI3b MEXTY
CTETNEHBIO MONIPU3ALMH CBETA, OTPAXKEHHOTO OT MOBEPXHOCTH [M5-
JIEKTPHKA, YIJIOM TIaieHHsl CBETa Ha OBEPXHOCTh AHAAEKTPHKA H OT-
HOCHTEBHBIM IOKA3aTeNeM NPeAOMIIEHMT AMATEKTPUXA. 38KOH I8~
CHT: OTPOXEHHKH OT AMIIEKTPHKA CBET MAKCHMANBHO (IIONHOCTBIO)
TIONSIPU30BaH, €CIM TAHTEHC YIid NMAZCHWS PABEH OTHOCHTEILHOMY
TI0KA3ATENIO TIPEOMCHNS AUNEKTPHKA, T. €.

tg’ = n’z/nh

rae { — yron najeHMs CBETA, KOTOPHIA MOAYIML HasBaHue y2os Bproc-
mepa, n, — abCOMOTHbIA MOKA3ATEAb PENOMACHHUS AMIFEKTPUKA, 1y —
abcoIoTHBIM MOKa3aTenb NPeJOMIEHUA CPEHbl, TAC HaXOAUTCH RU3-
JeKTpHK. )

3aKOH CNPABEIUTMB TONbLKO JIPH OTPAXCHMH CBETa OT XUILKT~
PHKOB.
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3AKOH BCEMHWPHOI'QO TATOTEHUS. 3mnupuseckuit 3ax0m,
OTKPHITH B 1665 r. anrmitckuM yueHrM Mcaakom HeioroHom. B 3a-
KOHC BHPKCHa KOJHYCCTBEHHas CBA3b MeXIy CWIOH IPaBUTALMOH-
HOrO B3aMMOJECHCTBUA ABYX Tel, MX MAaCCAaMM U PACCTOSHHEM MEXIY
HAMH. 3aKoH [IacHT: MOObIE 1Ba TeJa OPUTATMBAIGTCA APYT K APYIY
¢ cwioif F, NpSMO NPONOPLUYOHANLHOM TIPOM3IBEACHHIO HX Macc m,
H m, ¥ oBpaTHO NPONOPLMOHANBHON KBaNpaTy PacCTOSHNEA R MeXay
LEHTpaMy MHEPLHK T

m;

F=G —}’?';’2
rae G — x03¢pHLUAEHT TPONOPUHOHANEHOCTH, onnnai(onmh ULt BCEX
Te/l ¥ HA3HBAEMbIH epasumMAayUOHHOU nocmMoaHHOU YN TIOCTOSIHHOM BCe-
MHPHOFO TATQTCHUA.

TIpumevyanne. Kak u 1106an MpcieHHAas MOAENb, 3aKOH BCEMMPHOTO
TATOTEHMs 0TOOpaXaeT OOREKTHBHYIO peaTbHOCTH NpHGIKeHHo, [IpaMens-
10T €TO I/ OLEHWBAHHA B3aWMHOTO NPUTAXKEHRA TONRKO HEGECHHX Te, Tak
KaK IpaBUTAIMOHHOE B3aUMOACHCTBME TEN, C KOTOPWMM MBI MMEEM IENO
B 3¢MHRIX YCJIOBHAX, NMpeHEGPEeXHMO Mallé NO CPaBHEHMIO C NMPUTAXEHHEM
HX K 3emsie. B nonarnsionieM GOMLHEIMHCTRE CIIY44eB HebecHble Tena no dopme
GJIH3KK K LI3PY, PARHyC KOTOROTO 3HAYUTENLHO MEHbLUE PACCTOAHHUA MEXIY
HuMH. [Jo3TOMY HEONPENENIeHHOCTh PE3YETaTa BLIYHCICHAS NO NPHBENEH-
Ho¥ Gopmysic NMpeHeGPeXNMO Mana.

>

3AKOH IFEH-TIOCCAKA. Imnupuseckuii 2a306bii 3K0K, OTKPH-
Thiil B 1802 r. dppanmyscxum yuennM XKosedowm Jlyu Teii-lioccakoM.
B 3aKkoHe BHpaxXeHa KOJAHYECTBEHHAA CBA3b Mexay oGbeMoM M abco-
JIOTHOM TeMnepaTypoil AaHHOI NOpUHM (MAaccH) ra3a fpH NOCTOSH-
HOM JaBlcHHH. 3aKOH PIACHUT: s JaHHOM nmopluu (Macchl m1) rasa
NpH NTOCTOSHHOM Jasacuuyu P orHouieHHe oOseMa V rasa x ero abeo-
JOTHOI Temuiepatype T ocTactcs HOCTORHHBIM:

" V/T =const (m = const, P = const).

3AKOH I'YKA. Ixnupuneckuii 30x0K, OTKPHITHE B 1660 r. aHTmaji-
ckuM puankoM Pobeprom ['ykoM. B 3akoHE BhpaxeHa KOJIHYECTBEH-
Hasd CBA3bL MEXAY CHJIOH B3aUMOIEHCTBUS YNPYroro Telia (NpyXuHsI)
C JIDYTHM TeJIOM M ero fedopmaniieil (PacTAXEHUEM WIH CXaTHeM).
3aKOH IJIacHT: Cwia F nponopuMoHaNbHa aeOpMaUHH X TeAa:

F = kx,
1€ k — KO3(PHLUEHT XECTKOCTH TIPYNHMHHL.
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MpumeyaHua. . OGHYIHO Nepen NPABOH 4aCTHIO GOPMYNN, BHpaXa-
owe# 3akoH Fyka, MHUIYT 3HAK MMHYC, MOSCHSIA, YTO OH CBHACTENLCTBYET
0 TOM, YTO HATIPABIICHHWE AeGOopMALIME YIIPYTOTo Te/ia MPOTHBOTIONIOKHO Ha-
NpamIeHnIo JeHCTBHA CWin. [JIAHHOE YTBEPXAEHUE HEKOPPEKTHO. 3HaKHM
B (PopMYIAX MEXAHMKH, T3K XC€ KaK M 3HaKM B (OPMYNIAX TCOPHM MCKTPH-
YECKHX Ienel, OnpeaesnoTc BHGOPOM HANMpaBACHW OTCHETa BENHYMH
(cM. Ilpasiuin 38aK08 KARPANCCHUR U MOKG).

2. O6HYHO HCTIOMB3YeMOE IOHATHE “CHJIA YNIPYTOCTH” IHINEHO DH3Hgec-
KOTO CMBIC/IA, T3K KaK PAUTHYHKWX “BHEOB CHA™ B NIPHHIHEE GHTH HE NOXKET:
CYIHECTBYIOT pa3sHBC BHAB B3aWMONEHCTBMH (cM. npuMevaHue 8 B CTaThe
DusunecKue GeAUHURY). *

3. 3axoH I'yka crrpaBeayMB, MOKa CWIA HE NOCTHIHET HEKOTOPOTO 3HaYe-
HWA, TIOCNE YCT0 BO3HUKACT OTIJIOHCHHE OT IMHEHHOCTY B 3aBHCHMOCTH MEXKIY
cunofl ¥ aedopmanmeit, a npU ABHENLIEM POCTEe CHIIAl — OCTATOUHHE je~
GopMaH ¥ B KOHUE KOHIIOB — PaspyulcHHE Tena.

4. Tlo coBpeMCHHEIM NpEACTARICHNAM 3aKoH ['yKa — xomnonesmuwii 3a-
KoK MEXaHWUKU, NIPOCTCHILIAA MameMamuveckas Mo0ess Te51a, B KOTOpo# yure-
HO TOJLKO OXHO €ro CBOHRCTBO — ynpyzocmb (CM. HpuMedarue 1 Ko BropoMy
3akoHy HeioToHa u trateio Junamudeckue cucmemu).

3AKOH JAJIBTOHA. Dunupuveckuii 2a3oewii 3ax0n, OTKPRITHIH B
1801 r. anrnuitckuM dusuxom 1 xumukoM Ixonom dansroHoM. B 3a-
KOHE BHIpAXEHa KOJHYESCTBEHHAS CBA3b MEXKNY OOLMM AaBICHUEM
CMECH I'a30B H HAPUUAIbHOM dasAeRueM Ta30B, COCTARIAIONMX 9Ty CMECD.
3aKoH racuT: AapneHue P XHMUYECKH He B3aMMOACHCTBYIOIHX ra30B
paBHO CYMMe NapiHaibHNX RARIEHUN 3THX Ta30B:

P=32.

3AKOH KOVIA-JIEHUA. 9Mnupuseckuii 3axoH, OTKPHITHLA B
1841 r. anranickum busukoM. Joxeiimcom [Ipeckorrom IxoyneM #
HE3aBHCHMO OT Hero B 1842 r. pycexum dusnkom ImuteM XpHcTHa-
HopiyeM JleHueM. B 3akoHe BHPaXeHa CRI3h MeXUTy KOXHYECTBOM Tell-.
JIOTH, HArPEBAIOLIeH MPOBOA MPH NPOTCKAHHUM [0 HEMY MOCTOSHHOTO
IICKTPUYECKOTO TOKA, CWIOH TOKA M BPEMEHEM IIPOXOXKICHHA TOKA.
3aKOH INIACUT: KOMHYECTBO TEMAOTH {J, BHAEASIONEECS B POBOIHHE-
Ke NPH NPOTCKAHRHM 110 HEMY MOCTOAHHOTO TOKd, PaBHC MTPOM3BCAC-
HHIO KB3ApATa CHIB TOKA [, CONPOTURICHHS TPOBOAHKHKa R U BpeMe-
HH A7 IPOXOXICHMS TOKA:

Q=1I°RAt

Mpumevanus. 1. B Hacrosusee BpeMs 3akoH Jxoyms—JIeHua uMeer
TONBKO HCTOPHYECKOE 2HAMCHNE, OCKOMbKY MIBECTHA GOPMYNa, CBAINBAI0-
I1ag MrHOBEHHYIO MOLIHOCTD P C MzHOGeHNBIMU IHAMEHUAMU HanpsDKeHHus U
M CHIL TOXA j: P = ui. MrHOBEHHA MOBIHOCTh — GHICTPOTA H3MEHEHHA JHEP-

109



vy W P = dW/ds. Orciona: W=IPdr=juidr.nonmnmcxonau=Ri, no-

nyzam W = R i%dt . B cayuae nocrosnsoro Toxa (i = ) naxomum W = RI%at.

2. B paccMaTpHBacMOM 3aKOHE BHpaXEHa IHEPreTHYECKAd peaknind yoa-
Aumers GeuNceHus Ha TIPOTCKAHHE ATEXTPHIECKOro Toka. He menee Baxun
GopMyIIh, BHPAKAOIINE 3HCPIHIO Haxonumenell — xondencamopa M undyK-
muenoii xkamywmxu. Ylomysnrs x Tax xe npocro. Busenem Gopmyay, CBA3kEa-
JOILyi0 FHEPTHIO W KOHACHCATOPa ¢ HANPAXCHAEM U MEXAY €10 BHBORA-
Mu. B dopMyny W = ]uidx TIONCTABAM BHPaXCHHE TOKA H3 npocreiimmedt

MaTeMaTHICCKO# MoHenn Konnexcaropa ic.= Cduc/di:
du, u?
W.=Clu. =% dt = C-X
¢ ‘( ad dr 2 \
Hcnonsays Ipyryio $opMy MaTeMarnyecKoff MOjen¥ KOHACHCATOpa
qc = Cu, TONYIHM ellie 1Ba BHPAXCHHA LIS SHCPTHH:

- ‘Ig _9ckc

We=2""2
AHAIOTMYHO BLIBOIUTCS BRPAKCHHE Wt SHEPTHH HHIYKTHBHOM KaTYIIIKH:

Li ¥ w,i
W=D LTl
™72 "2 2

3AKOH M3NYYEHHA BUHA. Orxpsit TeopeTHyeckd B 1896 1.
HeMenxkuM GusnkoM BunsreasMoM BuHoM. B 3akoHe BhIpaxeHa KOJu-
YeCTBEHHAA CB3b MEXZY CHEKTPAIbHOM IUIOTHOCTBIO YHEPreTHYeC-
KOH CBETHMOCTH aGCOMOTHO YEpHOTO TeNa, JUTHHOH BOMHH A (4acTo-
TO# V) ero HUTYYCHHS H TEPMOTHHAMUYECKOM TemItepaTypoit T. 3akoH
IJIACHT. CNEKTPAIbHAN IUIOTHOCTh S3HEPIETHYECKOH CBECTHMOCTH abco-
JIIOTHO 9€PHOTO TeJa:

Uir= (C|/7~s )BT,

rae k — noctrogHHas BonsiMana, C; 1 C; — nocToAHHKE. 3aKOH IpH-
MEHMM B TeX CIYIaAX, KOTAR 110 YCIAOBYAM TpeOyeMoit TOUHOCTH TIpH-
MEHHMa MOJIEIb abCcONIOMHO 4€pROZ0 mena W TONBKO B OGNACTH MahiX
JUIMH BOJTH {OOJIBUMX 4acToOT).

3akoH W3NyYeHus BuHa BHTEKAET KAK CACACTBHE H3 3GKONQ U3My-
yenus Iharxa B NpeepHOM CJIY4ae MANIBIX JUIMH BOJH (GONBINMX Ya-
CTOF).

3AKOH U3TYYEHHS TUVIAHKA. Otxpurr TeoperHyecks B 1900 r.
HeMelikuM dusankom Makcom Tlnatkom. B 3akone BupakeHa KoJHMye-
CTBEHHAA CBA35 MEXAY CIICKTPATHHOIM TDIOTHOCTHIO SHEPIETHIECKOH CBe-
THMOCTH a6COIOTHO YEPHOTO Tela, ITHHHOH BOJHH A (4acToToi V) €ro
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H3TYYCHHA H TepMoaMHaMH4eCKoli Temneparypoit 7. 3aKOH THACHT:
CMEKTPAbHasA IUIOTHOCTh JHEPIeTUYECKOM CBETHMOCTH abComoTHO
YEPHOTO TeNa:
2kt 1
1ae h — NocTosHAan Thianka, ¢ — cKepocTh CBETa B Bakyyme, kK — no-
crosHHas bonsuMaHa. 3akoH HTydeHuA [TnaHKa IPMMEHKM B TEX CITy-
yasx, KOrAa MO YCAOBHAM TpeOyemoil TOYHOCTH IPHMEHHMA MOLENb
abcomomuo weproeo meaa. B o6nacTH MameiX 9actoT ( Av « kT ) 3akoH
uanyyeHna [lnaHka nepexomuTt B 3akon uzsyuenun Piasea—lwcunca,
a B obnacty Gonbunx yactot (Av > kT ) — B 3axon uzsywenus Buna.
H3 3axkona wanydeHHa [InaHka Kak CACACTBHA BLITEKAIOT 3AKOH
Cmeghana—boavumana, saxon cmewenus Buna, zaxon ussyuenus Buna
W 3aK0H uznysenus Peses—/Txcunca.

U).T =

3AKOH U3NTYYEHWNA PENEA—KUHCA. OtkpHT TeopeTHYeC-
KH HE3ABHCUM JIPYT OT pYra aHIMHCKUMK YueHHMH xoHoM Y-
amoM Peneem (Crperrom) B 1900 1. u Jixeitmcom XomsymoM JDKuH-
coM B 19051, B 3akoHe BHpaXeHa KOJMMYECTBeHHas CBA3b MEXIY
CHEKTPATBHOM [UIOTHOCTHIO IHEPTETHUYSCKON CBETUMOCTH aBCONIOTHO
YEPHOTO TeNa, WIMHOMH BOMHE! A (YacTOTOM V) €ro HITydeHusi U Tep-
MOIMHAMIYECKOH TemuiepaTypoit T, 3aKOH FIACHT: CIIEKTPATbHAS IUIOT-
HOCTh SHEPreTHYECKON CBETHMOCTU aGCOTIOTHO YEPHOIO Tefla:

2nc
U}.T = —A'TkT,

i€ ¢ ~— CKOPOCTb CBETA B BAKYYME, k — HOCTOsIHHAas BonpiiMaHa. 3akoH
TIPUMEHHM B TEX CIYYasX, KOrAa MO YCIOBUAM TpeGyeMOl TOYHOCTU
TIPUMEHHMA MOTIEITb aOCOMIONTHO HEPHORO Mena v TOJILKO B 06IacTH GOlb-
WX JUTHH BOJIH (MaJIbIX YacToT),

3akoH Hanryvennsd Penes—/IXuHCa BRITEKACT KaK ClEICTBHE M3
3axong uznywenus Ihanka B NpefenpHOM caydac GONBLIIMX JTHH BOJIH
(Mansx yacror).

3AKOH KHUPXIO®MA. Otkpur B 1859 r. wemeuxum ¢GH3IMKOM
Tycrasom Kupxrodom. B 3aKoHe BHPAKEHA KOAUIECTBEHRAsA CRIIb MEX-
Y CNEKTPaNbHOM TJIOTHOCTHIO 3HEPTETHYECKOH CBETMMOCTH, CHEKT-
panbEbiM k03DOULHEHTOM NOTIOMIEHMS TeJIa M CIEKTPATLHOM II0T-
HOCTHIO IHEPTETHIECKOM CBETUMOCTH aGCONIOTHO YEPHOTO Tej1a. 3aKOH
IJIACHT: OTHOUICHNE CHEKTPAIBHOH IVIOTHOCTH 3HEPTETHYESCKOH cBe-
THMOCTH TeNa K €F0 CTIEKTPABHOMY K03(bdUHHEHTY HOMIONICHHA He
3aBHCHT OT MTPHPOJIL KITYHaIOHIETO TeJIAa H paBHO CIIEXTPAILHOH IUTOT-
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HOCTH 3HEPreTHYECKOU CBETHMOCTH aGCOMIOTHO YEPHOro TeNa, ABjd-
0WeicH QyHKUMER TONBKO TEMIEPATYPHI; T. €.:

‘ZL' = UAT 3
%7
roe z;, W Uy; — COOTBETCTBEHHO CTEKTPANbHAIE TICTHOCTH JHEpre-
THYECKON CBETHMOCTH Tefia ¥ abCOMOTHO YEPHOTO TEa, @ a, 7 — CNeK-
TPATLHAIN KO3(DODHIMUEHT MOLJIOWICHHS TENa.

" 3aKOH HPUMEHHM KO BCEM TeJaM.

3AKOH KYNIOHA. 9unupuséckuii 3axon, orxpursii 8 178§ 1. dpar-
my3ckum ¢usnxoM Iaprem KynoHoM. B 3akoHe BRIpaxeH3 KOMW9e-
CTBEHHAs CBH3b MEXIY CWIOH B32MMONEHCTBHA ABYX HECMOLBHIKHAIX
TOYEYHBIX 3aPSDKEHHBIX TeJl, MX 3apsiaMH U PaCCTOSTHHEM MEXIY HUMH.
3akoH rnacHT: cuia FB3auMoneHCTBHS MEXITY ABYMST HENOABHKHBIMH
TOYEYHKIMM 3aPSDKCHHRIMH TEJAMU IIPAMO NPONOPUMOHATBHA IPOU3-
BEJIEHHIO X 3aPSJIOB ¢ H g, H 06PaTHO NPONOPLUKEOHANTLHA KBALPATY
PACCTOSTHMS I MEXIY HHAMM:

Fo_1_ 94
dnge,
IRe €, — DICKTPHYECKass NOCTONHHAYA, a € — AUEKTPHYECKas Npo-
HHI1aEMOCTb Cpefibl, B KOTOPO HAXONATCS 3apsDKeHHbIE Tea.
Npumevanue. 3akon KynoHa NPHMEHNM K 32pSDKCHHLIM TeaM, HAM-

GonbLEMt H3 TMHEHHNX PA3MEPOB KOTOPRIX MHOIO MEHBIIC PACCTOSHEA MEX-
Iy HaMH. Taxue Tea NPRHSTO HA3KBaTh “TOYeUHHMH 3apajamu”.

3AKOH MAJIOCA (3aKOH H3MEHEHHS: HHTCHCUBHOCTH JTHHEHHO
(1w1ocko) nonsipu3osaHHoro cpera). OTkpuT B 1808 1. Ppanuysckum
du3uxom Irpenom Jiyn MamocoM. B Hem BepaxeHa KomdecTBeHHAS
CBA3b MEXAY WHTCHCHBHOCTAMY JPOLIGAIIETO Yepe3 HONAPU3ATOP
M [aZAOLIEro Ha HerO MHHENHO (TUIOCKO) NONAPH3OBAHHOTO CBETA,
a TAKXKEe YIJIOM MeXIy IUIOCKOCTBIO KoneGaHuil Hanajomero ¢sera u
[IABHOM IUTOCKOCTHIQ (TOASPHU3ATOPA. 3aKOH IMACHT: HHTEHCHBHOCTD [
JTHHGHHO TIONAPH30BaHHOIO CBETA, NPOIICAHIETo Yepead NOSpPH3ATOP,
PaBHa IPOH3BCACHHIO HHTEHCHBHOCTH - [, AMHEHHO NOASPU30BAHHO-
ro ceeTa, Nanaoilero Ha NONApHU3aTop, M KBaApaTa KOCHHYCA yIa o
MEXIy IUIOCKOCTBIO KonebanHii Mafaolero Ha MoJspu3aTop ceera i
FAABHOR NMAOCKOCTLIO NONIpH3aTOpa, T.€.:

I=1Iycos?a.
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3aKOH CTIpaBeIUB, €CJIK HET NOTEPh Ha OTpPaXeHHe U Moroue-
HHE CBETa NOJLIPH3aTopoM. TIpH HAMYHHE OTPaXeHWs WIH TOTI0NIE-
HHS CBETa 33KOH MMeET BUIL:

I=1I(-x)cos’ a,

rae kK — ko3 dHUKEHT, YINTHBAOMHG 100 HHTEHCHBHOCTH CBETA,
OTPAXEHHOIO M MOTIOLICHHOIO TIOAPH3ATOPOM.

3AKOH HBIOTOHA. Otkpur B 1687 r. aurmiickuM ¢u3HKOM
Wcaakom HploToHOM. B 33K0HE BHIpaXeHa KOIMIECTBEHHAA CBA3b MEXIY
CWIIOH BHYTPEHHErO TPEHUS BEWIECTBA U Koddduyuermon enympennezo
mpeénus BEUICCTBA, IPAIMEHTOM CKOPOCTH IBHACHHS BEMECTBa, ILTO-
1I3JBI0 MOBEPXHOCTH CONPHKOCHOBCHHUA CNIOEB, ABIDKYIHMXCS C pa3-
AWMU CKOPOCTAMM. 3aKOH IJIACHT: CHNA F BHYTPCHHENO TPEHHSA MEXITY
JBYMS COTIPMKACAIOIUMHCS MOBEPXHOCTAMH, IBHXYIIUMUCH C pa3-
IMYHBIMY CKODOCT§MH, PaBHa NPOM3BEACHHIO KOaddUIMEeHTa BHYT-
PEHHETO TPEHHMSA 1), FpajMeHTa CKopocTH AU/AZ u mnomamn AS
CONPHKACAIOUIMXCA MOBEPXHOCTEN, T. ..

AUAS
F=nlUAS
—az
33!(0}{ Hbmoua HPHMCHHM K ra3am H xXuaxocraMm TIDHK JlJaMHHap-

HoM (GC3BHXPEBOM) IHBIKCHWH.

1-#1 3AKOH HBIOTQHA (3ax0H uuepin). Iunupuqeckuti 3aKoH,
OTKPHITEIH B 1609 r. HranpaHcKHM dusnkom Tampieo FamuteeM. 3axoH
[IaCHT: BCSKOE TE/10 COXPaHAeT COCTOSHUE NOKOH WIH PaBHOMCPHOTO
MPAMOMHHEHHOrO ABMKEHMUS N0 TeX Mop, NOKa Kaxoe-1Go apyroe
Teno (MK TOMe) HE BRBEAET €10 U3 3TOI0 COCTOAHMA.

2-i1 3AKOH HBIOTOHA. Smnupuuecxuii 3axon, oTKpsIThit B 1687 1.
a"raudcknyM ¢pu3nxkoM HcaakoMm Helotonom. B 3akone BHIpaxeHa Ko-
JIMYSCTBEHHAA CBA3b MEX/Y CHIOH, KOTOPOi OLEHMBAIOT MEXaHWIeC-
KOe¢ AtHCTBHE HA TEJIO CO CTOPOHH JAPYTHX TeJ, ¥ YCKOPCHHEM TEia,
BHI3BaHHBIM 3THM JelicTreM. 3aKOH IacHT: cwia ¥, koTopoll oueHn-
BAXOT MEXAHHYECKOE JEUCTBYC HA TENO CO CTOPOHH APYTHX TeNn (WX
noseit), paBHa NMPOM3BCICHMIO MACCHI M H YCKODEHHS & TENa;

= ma.

3aKOH MPUMEHHM TOJIBKO B CTy%ae, KOTAA B KAU€CTBE MbiCACHHOU
Modenu TERA MOXHO UCITIONB30BATh UNEPUUOKHII] 2nemenm (Mamepuans-

HYyI0 MOYKY).

Y
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Mipnmevyauna. L. TeepaoMy reny npucysie GecuncIeHHOEC MHOKECTBO
cBOHCTB, Cpel# CAMBIX M3BECTHHX — $OpMa, PasMepH, IPIBHTANHOHHAsA
CNOCOGHOCTD, HHEPTHOCTR, YNIPYIOCTH, MIEKTPOIIPOBOAHOCTD, TEILIONPOBOA-
HOCTh. T1pH pelieHHE MHOTHX 33714 OKAIHBACTCA HCOGXOAUMEIM K AOCTATOY -
HRIM NPYHHMATL BO BHUMAHHE TOILKO OXHO M3 CBONCTB U HFHOPHPOBATH BCC
OCTANBHHE. YueT TONBKO IPaBUTAlMOHHON cioCOGHOCTH OTOOPAXEH B BHIC
3aKoHa eceMuprozo mazomenus. 2-% 3aKoH HbIOTOHA — KoMnoHeHMHWT 3aKOK
Mexarukuy, mamemMamuveckas Jupdeab TeNa, B XOTOPOH yMTCHO TONBKO OAHO U3
€r0 GBOMCTB — HHEPTHOCTs. 33KOH I'yKa ~~ TOXE KOMITOHCHTHBUH 3aKOH —
MATEMaTHIECKAS MOHENH TENIa, B KOTOPOH YWTEHO TOABKO ONHO €ro CBOIf-
CTBO — YNPYrocTsb. [T0CKONLKY HHEPTHOE TEN0 M YTIPYToe Teaoh— 06a naxonu-
meau, 0TOGpaXAIoNIME UX NTOBEACHHE 3aKOHB! PaBHOMpaBHu (cM. Junamuve-
CKUE Cucmemsl),

2. PacnpocTpaHeHHaa (GPOpMYIHPOBKa “CBA3L MEXAY CHIOH, XapaKTepH-
3ylouie# nelcreMe ApYrHX Tejl HAa AaHHOE, M BHI3BAHHHM 3THM AcKCTBHEM
YCKOpEHHEM” HETOUHA, TAK KaK CO3ACT BleYarieHHe, OyATO Teno, ApHXe-
HHE KOTOPOTO MM M3y%aeM, BCErAA “ITACCHBHO” (noABepraercs HEHCTBHIO
Opyrux Ten). OnHako yxe cam HBI0TOH 0CO3HABA OGPRTHMOCTS MPUIMHHO-
CAeACTBEHHRX OTHOMICHHI, OH MUca, YTO NPOSBIEHHE UHEPTHOCTH “MOXeT
PacCMATpHBaTLCA JABOSIKO: M KaK COMPOTHBIICHHE, W Kak Harop. Kak conpo-
TUBJICHHE — MIOCKOJBKY TENIO NPOTHBUTCA NeACTBYIONISH Ha HETO CIUIE, CTpe-
MACH COXPAHUTE CBOS COCTOSNHME; KaK HAMOP — MOCKOALKY TO XK€ TENO,
C TPYOOM YCTynas CWie CONPOTHBIAIONIETOCA eMY LIpENATCTBHA, CTPEMHUTCA
H3IMEHHTD COCTOSIHHE 3TOI0 NPENsSTCTEAN”.

3-i1 3AKOH HbIOTOHA. Imnupuyecruii 3akon, OTKpHITHIA B 1687 T.
aHnMitckuM du3nkom Mcaaxom HeiotoHOM, B 3aKkoHe BHIpaxeHa Ko-
AHYECTBEHHAA CBH3b MEXIY CHIAMH, MCTIONBL3YEMMWMH JJif OLcHNBa-
HUA MEXa3HUYECKOro acHcTBHA APYT Ha Apyra OByX B3aMMOACHCTYBYIO-
Hoix Teft. 3akon racut: cwik F, u F,, HCnoibsyembie 471 OUEHHBAHMSA
AeicTBUA NEPBOTO Te/Ia HA BTOPOE U BTOPOTO TENA Ha IepBOE COOTBET-
CTBEHHO, HANPABJIEHH BAOADL OOHOHA MPAMOM B NPOTHBOIONOXHEIC
CTOPOHH M paBHil 1o Momyno: Fp, = —F, .

TIpumeuanue. ins onernnatyd HHTEHCHBHOCTH B3AHMOIEHCTBHA TOJL-
KO JBYX TeJT HEOOXOMMMO i AOCTATOYHO OAHOHN CKANMAPHOR BEWIHHE MOKa3bi-
BaeMOH AHHAMOMETPOM. OJHAKO K2XKA0E TeI0 MOXET B3aUMOAeHCTBOBATL He
TOJMBKO C OAHUM, HO M ¢ HECKOJALKMMHA TeaMH, ¥ AJis PEIICHUs 331394 O €10
IBMXEHNH HYXHO Y4€CTh BCS B3aMMOACHCTBUA. IT0 NOTPebOBano I OUECHR-
BaHMs KQX0TO B3aMMOJIeACTBIS BRECTU BMECTO ORHOIO CKa/spa ABa BEKTOPA,
KaXXBIA U3 KOTOPRIX “MPWIOXeH” X cBoeMy Teiy. TakuM obpazom, 3-i 3akoH
HsloToHa 0TOGPAXKAET He MPHUPOTHYIO 3IAKOHOMEPHOCTh, 4 BEIMHUCTTUTEIbHYIO
HEOOXOIUMOCTS.

3AKOH OMA 151 SAMKHYTOM LENW. unupuseckuii saxon,
OTKphITHIA B 1827 . HeMerxkuM ¢pusnkom I'eoprom CumoHom Omom.
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B 3akoHe BHpaxeHa KOAYECTBEHHAS CBE3b MEKAY CHAOH TOKa B 3NIeK-
TpHdeckok neni, 3C HCTOYHHKR ¥ NORHHM CONPOTHRICHAEM ey,
3akoH IacHT:, CHia Toka [ paBHa otHomieHMio BJIC E ucrounska
NUMTAHWA K CYMME COTNPOTHRICHHA R NpUEeMHAXA (Harpy3K#) H BHYT-
PCHHETO COTIPOTHRICHMS F HCTOYHUKA:

_FE
’ R+r’

Npumeuanusn. . B HacTosmice ppeMa 3akoH OMa s 3aMKHYTOH fleTH
JHMIIEH KaKOTO-JHGO CAMOCTOSTERbHOrO 3HAYCHHS ¥ MHTEPECEH JIHIED C HC-
TOPHNECKOH TOUKH 3PCHHMA.

Heno B ToM, yr0 3ta (popMyna — OTBET K MpocTeiiuci 3axave o HelH,
coepXameit IBa KOMIOHEHTa (UCTOYHHMK M TIPHEMHUK). OTHOCHTENLHO Be-
PCH OH AMUIL TPU YCIIOBHM, YTO HCIIOAL3OBAHME NMHEHHNX annpoxcumayui
BOJIGTAMIIEPHEIX XapaKTEPHCTHX HCTOYHHKA M MPACMHWKA HPHBOOMT K I10-
TPECIKHOCTH BHIYMC/ICHUI, HE NPCBRIAOUICH NOMYCTHMYIO.

2. Coxpanenng 3a 5Tolt (JOPMYNIOH HA3BAHHS “33KOH” BPEMHO, TaK KaK
CO37acT NOXHOE BricYamicHue, GyAro moGol MCTOYHMK MCYEPIILBAIOLIUM
06pa3zom xapaKTepH3IyeTcs ABYMs NapaMeTpaMu — ANEKTPOABIKyIeH cunoi
E ¥ BHYTpEHHAM CONPOTHRIEHUEM 7. AGCYPIHOCTD TOTO YTBEPXAeHHS JETKO
YBHAETh, €CIIH PACCMOTPETh LENb, ¥ KOTOPOH HCTOYHMKOM HHTAHHS CHYXHT
coaneynuill pomoanemenm.

Ho ¢oppemennnm mpencramicHuaM mobylo 3aaqy o 3MeXTPHYECKHX
LensX CAeHyeT PellaTh, NPeACTABHB KOMIOHEHTHHE 3aKOHH T KaXA0ro U3
J/IEMEHTOB LelH W HAITHCAPR CTPYKTYPHLE 3aKOHH — ypasHeHus Kupxroda.
YcnopHoe rpadHuecKoe 0GO3HAYECHHA COIHERHO20 (homeasemerma C YKa3aHUeM
HanpaBIeHu orcueta (cM. IIpasuan 3HaK08 Kanpadcenus U Moxa) NOKa3aHo Ha
puc. 3.1, a, a ero sassmanmnepran xapaxmepucmuxa (BAX), T. e. kosnorenmuwnii
3akon, — Ha pHC. 3.1, 6. HanpsxeHne HCTOYHHKA NPH CHJIC TOKA pasHOl Hymo
(U, Ha puc. 3.1, 6), MPUHATO HAIWBATH RARPRICENUEM XOAOCMIO20 xnﬂc,‘a cHny
TOKA NIPH HANPSKEHHY, PABHOM HYTIO ([, Ha puc. 3.1, 6) — moxam xepomxozo
IAMUKANRS.

BAX conreuHoro ¢oroaneMeHTa CHIbHO HemiHe#Ha, Ee aHamuTHIeCKOe
BHpaXEHHE FOCTATOMHO CIoAHO. B Takux cry3asx 3anayy pemalor rpaduyec-
k#. [l 31070 KOMNOHEHTHHI 3aKOH BTOPOIO JIEMEHTa HENM Hallo TOXC

Puc. 3.1. YcaosHoe rpaduyeckoe 0003HaAYCHHE
CONHEYHOTO (OTOINEMEHTA (a) M €TO BOJBT-
amnephias xapaKrepacTHKa (6)
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Puc. 3.2. Yenosroe rpadudgeckoe 0603Hauense peaticropa (a)ﬁcm nom,'r:
aMuepHas XapaKTepucTHKa (6) ¥ cxema paccMaTpusacMol uenw (6)

" nmpeAcTaByTL B rpaduteckoit dopme. IIpeRONORIM, YTO IPUEMHHKOM SRS~
eTc pesucrop (puc. 3.2, a). Ero BAX nokasana ua puc.’3.2, 6.
CoriiacHo cxeme Ha puc. 3.2, ¢, ypasrenns Kvpxroda creayer miacars Tak:
Ty = iy, )
Uy = lg- )
OHH yKaIKBAIOT METOJ pellicHus: Ha BAX
3JICMEHTOB HaJl0 HallTH TOYKY, IpHRHALIeXa-
uryio obeyim XpuBeIM. OMEBHINO, 3TO TOYKa
HX HepeceYeHys. B 32BUCHMOCTH OT COOTHO-
WEeHHS NapaMeTPOB COMHEYHOro (oTodne-
MEHTA H PE3UCTOPA OHA MOXET OKA3aThCH
#, mH60 Ha KpyroM yiacTke BAX dotoanemen-
Ta (mpaMas R; Ha puc. 3.3), mGo Ha gono-
Puc. 3.3, Tpadrieckoe peme~ oM (ApaMast R)).
HHC 38724 VIS ABYX 3HATEH Kpyrag u monoras sets BAX doroane-
CONpOTHBACHHA pe3ucTopa MeHTA Gmskm K mpsimpiM murusM. Tlosromy,
©C/HU M3BECTHO, 4T0 R> R, W R < Ry, 3a-
a1y MOXHO PElUYTh aHAMHTIIeCKH. JInHeliHasd anTpOKCHMAIMA KpyTOro yJa-
CTKa (ypaBHeHU¢ NPAMOi), OYCBUIOHO, MMEET BHI:

u, U]

N Uy = Uy — hiigs )

Al
e n = Kll — “BHYTPEHHEE COIPOTHBICHHE” CONHEMHOTO (GOTOBNEMENT],
i)

COOTBETCTBYIOMLICE KPYTOMY yuacTKy BAX.
BAX pe3sncTopa IpH COTAaCHOM OTCYETC HANPSIKEHHA M TOKA UMEeT NPH-
BHMHBIE BUA:

uy = Riy. . @)
Penms cucreMy ypaBHeHuit (1)—(4), nomydum: -
U,
I =—x
TRYY ®

rae R> R, 1. e. 3akon OMa /151 BOMHOM Nenm.
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JluneiiHas anTpOKCHMALHA TIONOroroe y9acTka BAX doTosneMenra:
L=l gl ©)

e g, = :‘l — “BHYTPEHHSAS NIPOBOAMMOCTS” QOTOIEMEHTA, COOTBETCTBY-
P SHETS nono?ouy YHaCTKY.

BAX pe3ucTopa B paccMaTpHBacMOM CAY4Aae Jiydilie HATHCATh B AyanbHOR
dopme (cMm. dyassnoems):

ip = Glig, ()

e G= 1/R — DpOBOTMMOCT: PE3HCTOPA. 3

YpasseHua Kupxroha — te xe camuie: (1) 1 (2).

PeuB cucremy ypasHewmit (1), (2), (6) u (7), NOXYYMM BHpaXCHHE,
HyansHOE IT0 OTHOIMEHHIO X hopmyne (5):

[ U. o (8)

NPT
OyeBraNO, OHO He MeHEe HayuHo, YeM OOcyXaacMHl “3aX0H”.

3AKOH OMA U1 YYACTKA LBEINH. Iunupuneckuii 3axou, ot-
kpurreiii B 1827 . Hemenxum ¢manxom I'eoproM CHmonoM OmoMm.
B 3aroHe BHIpaxeHa KOMAUYCCTROHHAA CBA3H MEXIY CIIOi NOCTOAHHO-
IO QNCKTPHILCKOTO TOKA, NPOTEKAIONIETO B YIACTKE HENH, HanpsKe-
HHEM Ha KOHIIAX TOr0 yJacTKa H eTo CONPOTHBIEHNEM. 3aK0H IIACHT:
CHA2 TOKA / B yyacTKe Lieltd MpAMO IPONOPLHOHANIbHA HanpspkeHHo U
MEXINy KOHLAMHM 3TOr0 Y4acTka ¥ oOpaTHO TIPONOPLHOHAIBHA €ro
COMPOTHBACHHIO K:
U
z
Npu MedaHHe. HpureneHnas GopMyampoBKa 3akoHa OMa AaBHO yc-
Tapena. B nacrosmiee spems GopMyy u(r) = Ri(f) paccMaTpHBAIOT KaK KOMNO-
HEeHmNbl 3AKOH TCOPUN daexmpuyeckux yeneid, TIPOCTCHINYIO Mamemamuyec-
"Kkyio Modeat ONHOFO M3 3NEMEHTOB SNEKTPMYCCKOH LM — pesucmopa,
CHPaBENTHBYIO UL MZHOGEHHUX HAYEHUE HANDSDKEHNAS H CHIH TOKa. AHAJIO-
rHuHble GopMyNnt i(t) = Cdufdt M u(t) = Ldifdt , ABAAIOWMECA NpoOCTeHH-
MU MATEMATHICCKHMY MOJEIAMHE KOHACHCATOPa ¥ MHIAYKTHBHOMA KaTylKH
COOTBETCTBCHHO, HE MEHee “3aKOHHE’, 9eM 3ak0H OMa, OHAKO HWKAKHX
HaUMEHOBAHHI HE HMEIOT. .

I=

3AKOH OTPAXKEHUSA CBETA. 3mnupuyeckuti 3aKom, W3BeCT-
Hbtl ¢ [V B. 10 H. 3. 32KOH rracHT: nanaioumit nyH, oTpaxeHHNH 1y4
H NePNEeHAMKYJAP K TPaHHLE paijlena NBYX Cpell, BOCCTAHOBICHHEH
B TOUKE MANCHHUA JTy4Ya, IeXAT B OXHOM IIOCKOCTH; YTOJi OTpaXeHHA

paBeH YTy MafgeHus.
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3AKOH [ACKAJIAL. Imnupuseckui saxow, OTKDHTHEA B 165(—
1654 rr. ppanuysckuM yieHnIM Bre3oM ITackaneM. 3aKoH IacKT: Jo-
60c NOKATBHOE CHUMAKLIEE BOICHCTBHE Ha XHIKOCTh IIEpeaeTcs
€10 BO BCE CTOPOHH TaK, YT0 106aBOYHOE IARNCHUE HA CTCHKH eMKO-
cmu (1), coaepxauei KnIKoCTsh, ¥ TeJla, B Hee NOTPYXEHHOI0, OKa-
3LIBACTCA BCIOAY OXHHAKOBHIM.

MMpumevanne. TpamuumoHHas GopMYINPOBKA, COITIACHO KOTOPOH XM -
KOCTBIO “HiEpefaeTcy JarieHue”, BHYTPCHHE TIDOTHBOPEYHBA, {JAK' KAK dasne-
Hue — duU3UTeCKag BEIMYMHA, T. €. TIpeAMeT M3 Mupa uacH, H, CheaoBaTeNDb-
HO, OHO HE MOXeET “IIepelaBaTiCs” KUIKOCTBIO.

3AKOH ITPETOMJIEHUSA CBETA. Imnupuneckuii 3akon, OTKpH-
ThEA 0K0/10 1621 r. ro/anackuM yueHbIM Biustebpoaom CHeLTHYCOM.
B 3akoHe BHIpaXeHa KOMMYECCTBCHHAS CBA3b MEXAY YIJIOM IPEIOMIIe-
HHA, YITIOM ITafeHHUs Ay¥a Ha TPaHUIE pa3lieNa JABYX CPEl M OTHOCH-
TENBHBM MOKA3ATEAEM NPEJIOMIICHHS 3THX Cpell. 3aKOoH [YIaCHT: mpe-
JIOMJICHHRIH JIyd HaXOMUTCH B ONHOM NNOCKOCTH C NafAION{HM JIy4OM
M HOpPMaJbio K NOBEPXHOCTH pasfieia cpeX, NMPOBSAEHHOH B TOuKe
NancHMs JyYa, a OTHOLUGHHE CHHYCA YIila MAeHus | K CHHyCy yra
TIPENOMJICHUSI F© PABHO OTHOCUTCABHOMY ITOKAa3aTeHio IpeioMACHU
3THX Cpefl;

snr

Jliist H3OTPONIHKIX Cpell MPHMEHKM K JIOOBIM JIydaMm, I aHH3O0T-

POITHBIX — TOJILKO X OOHKHOBEHHHIM JIyuaM.

3AKOH NMPAMOIUHEAHOIO PACTIPOCTPAHEHUA CBETA.
Dmnupuueckull 3axon, uisecTHR ¢ [V B, 10 H. 3. 3aKOH MIacHT: B 04~
HODOAHOJ cpene CBET pacnpocTPaHAETCH NPSIMOAHHERHO. 3aK0oH cnpa-
BEANRUB B TEX CAYYasX, KOrda JUIMHA BOJHBI CBETA MHOTO MEHbBIIE Xa-
PAKTEepPHHIX Pa3MEPOB OKPYXaIONMMX NPEAMETOB.

3AKOH PABHOMEPHOTO PACIIPEAENEHHA SHEPTUH
T1O CTENNEHAM CBOBO/bl. 3akoH K1acCH4eCKOi CTATHCTHIECKOM
dusnku. OH miacHT: B cHCTEME, HaXOASLIEHCsH B COCTOSHUM TEPMOAH -
HAMHYECKOTr0 PAaBHOBECHS, HA KAXIYIO MOCTYNATE/IbHYIO M BpalliaTeib-
HYI0 CTENEHb CBOGONBI OTHC/ILHOM YACTHIBI CHCTEMBI (HAMpUMeED,
MONEKY/Ib) B CpemHeM npuxoguTca kT/2 3Heprum, a Ha Kaxoyio
Koste6aTenbHyIo cTeneus csobonmt — k7, rae k — nocrosHHan bonsi-
MaHa, T — abGcomoTHast TeMIIepaTypa CHCTEMBL.
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3AKOH PAIIMOAKTUBHOIO PACIIALIA. Oxnupusecxuii 3axon,
OTKpHTH B Hauane XX B. DpHectoMm Pesepdopaom. 3akoH HIacuT: aag
K2ZXAONO paHOAKTHBHOIO BEINECTBA CYIHECTBYET ONpENCICHANNA HH-
Teppan BpeMeHH 7, HMEHYeMbill NepROIOM NOAYPACHAZS, HA npom
XEHHH KOTOPOro aKTHBHOCTS YOREBAeT B ABa pala:

N=N,. 27, ’
efe Ny — 9ucno paiMoaKTHBHBIX aTOMOB B HAYATLHEIN MOMEHT (t =0);
N — 4pCcno panHoaKTHBHHIX aTOMOB B MOMCHT BPCMEHH 1.

3AKOH PACNIPEJEJEHM S MOJIEKY]I FA3A BO BHEIIHEM
NOTEHUIMAJIBHOM [IOJIE (pacupenenenne BonwiiMana). 3akon
KJIacCHYECKOW CTaTHCTHYecKoH BH3MKM, ONMCHBACWMIE pacmpene-
JICHHE MOJEKYIL,[43a BO BHEUIHEM [IOTEHLHANBHOM [10JI€ B MAKPOCKO-
MTUYECKHUX CHUCTEMAX, HAXOAAIMUXCA B COCTOAHHH TEPMOAMHAMHMIEC-
KOro paBHOBeCHsL. OTKPHIT TeopeTH1eckH B 1868 r. HeMmelknM dusnkom
Jhopsurom BonpimaHoM. B 3aK0HE BHpaXeHa KOMTHYECTBEHHAA CBA3Db
MeXy KOHUEHTpaLMel MOJEKYN ra3 M MX NOTEHIMANLHONK 3HeprHeit;

n= noe“'/",

roe n ¥ 1y — KOHUCHTPAHH MONEKY) ' [a3a B TOKAX, [UIA KOTOPRIX
MOTEHIMAIbHAA 3HEPTHsA MOJIEKYNl COOTBETCTBEHHO paBHa Vu 0, k —
nocrosiHHas BoibiMana, 7 — abcoMioTHas] TeMIIEpaTypa, e — OCHOBa~
HHE HATYPaNBHBIX JOrapudMoB.

PacnipenencHue BosibliMaHa TPUMEHKMO TOMBKO K ra3am, Raxo-
IAIMMCS B TEPMOTHHAMHYECKOM PABHOBECHH, K KOTOPHM HO YCHO-
BHAM TpeGyeMoii TOUTHOCTH MIPHMEHHMa MOIEJb UOeanvHoeo 2a3a.

3AKOH PACHPEAEINEHHUA MOJIEKYJ TA3A 11O CKOPOC-
TAM (pacnipeneneune MakcBeura). 3aKoH KJIAaCCHIECKON CTaTHCTH-
yeckoit QU3IHKHM, ONMCHBAIOIIKE pacnpene/icHHE MOJCKYM rasa mo
CKOPOCTSM HX TEIUIOBOIO IBMXCHHS B MAKPOCKOIHYECKHX CHCTEMaX,
HaXOMIMXCH B COCTOAHMM TEPMOIMHANMIECKOIO paBRoBecHs. OTKpRIT
Teoperudecku B 1860 r. anrmmickum dusuxom dxelimcom Kiapxom
MakcBe/UioM. 3aKOH [IaCHT: BEPOSTHOCTL dw TOTO, YTO 3HAYCHME Ten-
JOBOH CKOPOCTH MONEKYN Ta3a JICXHT B MpeEnenax or v 4o v + dv,
paBHa:

32
can| 1 e mT
dw 4n[ o T] e 2T y2y,

fae m— Macca Monexyngi, I — abcomorHas Temmeparypa, k — no-
cTosaHHas BonpiMana, e — OCHOBaHHE HATYPATBHKX HOrapHQMOB.
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Ecnu w3secTHO oflee IMCIO N MOAEKYN ra3a B MAKPOCKOIIMYEC-
KOH cucTeMe, TO, TONBIYACH pacnpeneNienseM Maxchenna, MOXHO
BHYUCIHTS SHCNO dN MOJIEKy Ta3a, 3HA9CHHA CKOpOCTel KOTOPHIX
JIEXAT B MHTEPBaNe OT v A0 v + dv. dN = Ndw. Unaye rosops, Bepo-
SFHOCTL dw = dN/N mioxa3siBacT, Xakylo AOJIO MOJEKYX OT obmiero
9HC/IA COCTABISIOT MOJEKY/Ib, 3HAYCHHA CKOPOCTEH KOTOPHX JIeXaT
B MHTEpBaIEe OT v 30 v + dv.

PacnipesiencHue Makcpesa TPHMEHUMO TOJBKO K [23aM, HaXOHs-
IHMCS B TEPMOAHHAMUIECKOM DABHOBECHH U K KOTOPEIM IO YCIIOBH-
AM Tpebyemoit TOTHOCTH IPHMEHNMA MOZENb U0earyhozo 2a3a.

3AKOH CJIOXEHHS CKOPOCTEHK B KJACCHYECKOM
MEXAHHUKE. Iunupueckui 3axon, OTKPNTHI UTANBSHCKHAM (HH3H~
koM lamwneo TamneeMm. B 3akoHe BhpaxkeHa KONHYECTBEHHAR CBA3b
MEXAy CKOPOCTBIO TeJla OTHOCHUTENbHO IOABHXHON H HENOABHXHOMN
CHCTEM OTCYCTA. 3aKOH IJIACHT: €CNH CKOPOCTH Tella OTHOCHTENALHO
HEKOTOPOH CHUCTEMEL OTCYCTa DAaBHA ¥y, 3 CaMa 3Ta CHCTEMa JBIXKET-
* C OTHOCHTENIBHO JPYFroH CHCTEMH OTCHYETA CO CKOPOCTHIO ¥, TO CKO-
POCTh Tela ¥V, OTHOCHTEIIBHO BTOPOI CHCTEMBI PaBHA BEKTOPHOM cyM-~
Me CKOPOCTeH vy H V. .
Vz = ‘V:f-”vl .
3arkoH cOpaBeITHB TIPH CKOPOCTAX, MHOTO MEHBIIMX CKOPOCTH
CBeTa,

3AKOH CIIOXEHUS CKOPOCTEH B PENIITUBUCTCKON
MEXAHHMKE. MNoydeH TeoperHiecky rolianickuM gusuxom Xena-
puxoM ArToHoM Jlopertiem. B 3aKkoHe BWPAaXECHA KOMHYECTBEHHAst CBA3B
MeXAY CKOPOCTBIO Tefia OTHOCHTENbHO TIONBHXHOM M HENOJBIXHON
CHCTEM OTCYeT2. 3aKOH ITACHT: ecH CKOPOCTh TeJla OTHOCHTEHLHO
HEKOTOPOH CHCTEMH OTCYETA PaBHA ¥y, 2 CAMA 3Ta CHCTEMA IBHXETCH
B TOM X¢ HATIPaRIEHWH OTHOCHTCABHO APYTOM CHCTEMH OTCYETa CO
CKOPOCTBIO ¥, TO CKOPOCTh T2 TI0 OTHOIIEHMIO KO BTOPO# CHCTCME
0oTCueTa Buipaxaercs (popmynoit:

TAE ¢ — CKOPOCTH CBETA.

3aKOH CripaBe/UTHB NPy JHOOHIX 3HAYEHUAX CKOpocTeH (ecrecmen—
HO, HE NPeBHIUAIOLIMX CKOPOCTh ¢BeTa). HeoXMuIaHHOCTL OTKPRITHS
JlopeHua cOCTOMT B TOM, YTO Pe3yNbTHPYIOWIAA CKOPOCTb HE MOXeET
TIPEB3OHTH CKOPOCTD CBETA.
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3AKOH CMEUIEHHUSA BUHA: (3ako# cMEHICHUS HINY4OHMA B
CHeKTpe aGCONOTHO YEPHOTO TENA ¢ YBCIHUCHHEM a0CONIOTHON TeM-
nepaTrypsl B CTOPOHY KOpOTKMX BoaH). OTKpuiT B 1893 r. Hemenixum
dbusuxom Bunvreasmom Bunom. Bupaxaer koOJMYECTBEHHYIO CBAIbL
MEXIY ANHHON BOHEL, COOTBETCTBYIOLICH MAKCUMYMY FHEPIHH B CHIEK-
Tpe HUTyIeHHs! a0CUTIOTHO YEPHOTO 1613, M 610 TePMOIHHAMMYECKOH
TeMIepaTypoil. 3aKOH IJIACHT: IUIHHA BOJHAE A, . , COOTBETCTBYIOMaN
MaKCUMYMY 3HEPIHH B CHEKTPE A3AYICHHA 30COMOTHO YEPHOTO TEAa,
obpaTHo MPONOPUHOHANLHA eTe-abCOTIOTHOR Temuepatype T, T.e.:

e =B/ T,

e b =2,9-10" MK (nocresimas Buna). [IpaMenHuM B TeX CIyyasx,
KOTJa MO YCIOBHAM TpebyeMOl TOYHOCTH npumemma MOaeAb abco-
JMHOMHO YEPHO20 mena.

3akoH cMmeniecHUs BuHa BHTeKaeT KaK CNICICTBHME U3 32KOHA U3Ay-
wenun Ipauxt.

3AKOH COXPAHEHHSA HMMINYJbCA 3AMKHYTOH
(M30JIKPOBAHHOM) CUCTEMBL. Bupaxaer HEH3MEHHOCTD BO
BPEMCHH MMITY/IbCa 3aMKHYTOH CHCTCMbI. 3aKOH FJIACHT: BEKTOpHAs
CYMMa HMITY/IbCOB T€/, COCTABISIOQIIMX 3EMKHYTYIO CHCTEMY, OCTaeT-
€A IIQCTOAHHOM MPH JIOGHIX B3aHMOIEHCTBUSAX TEJ ITOH CHCTEMB MEXILY
c060it. 3aKOH COXpaHEHHA UMITY/IBCA CIIPABEIUTHB TONBKO I/ 3aMKHY-
THIX CHCTEM.

3AKOH COXPAHEHUS MACCHI. 9mnupuveckuii 3aKon, OTKpHI-
ThL B 1756 1. pycckum yuennM Muxawniom Bacunbesudem Jlomonoco-
BHIM ¥ HE33BHCHMO OT Hero, B 1774 r. dpaHIy3cKuM XuMHUKOM AHTYa-
HoM JIopanoM JlaBya3be, 3aKOH INIACHT: B 3aMKHYTO#H (M30JHPOBAHHOIA)
CHCTEME CYMMa Macc OKOS BeeX YacTHIL M TeJI OCT3eTCH OCTOAHHOM
OpH mofHIX B3aUMOIECHCTRHAX MEXIY HUMH. 3JaKOH CHpPaBEIIMB R
BCEX MPOLIECCOB, KPOME ANCPHHX PeakliMii M HpeBpalleHui aleMeH-
TapHBIX Y3CTHIL. ’

3AKOH COXPAHEHHUSA MEXAHHWYECKO DHEPTUH. -
nupuveckuil 3aKoK, OCOAHAHHEIH BIOCHKCACTBUM KaK JACTHHRIA Cirydaii
3aKona coxpanenus snepaui. OTKpaT B 1686 1. HemerkuM dusukom or-
dpunoM BubrenpsmoM JleiibruiieM. B 3akK0He-BripakeHa HEMIMEHHOCTD
BO BpeMEHM MEXAHWIECKOH DHEPTHH 3aMKNymod (4304uposannoil) cu-
cmemui. 3aKOH TJIACHT: eCIiM B 3aMKHYTOH (M3071MpoBaHHOR) cHCTeMe
He NPOUCXONMT HHKAKHMX JAPYTHX [POHECCOB, KPOME MEXAHUHECKO20
deuxcenun, cymma MOTEHUHATBHOA W KHHETHYECKOM 3HEepruH Bcex
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3NEMEHTOB CHCTEMBI, BKIHOYAS SHEPIHIO BPALKATENIBHOTO KBIDKCHIS,
OCTaeTCA NOCTOSHHOM.

3AKOH COXPAHEHHUS MOMEHTA UMNYABCA. Ounupuye-
cKuii 3aKon, OTKPHTHIE B 1746 r. nBeHtapckuM yueHrM JleoHapooMm
DitnepoM. B 3aK0He BHpakeHa HEM3MEHHOCTb BO BpeMEHH MOMEHTa
HMITYbCa 3aMKHymoll (u3onupoeanioli) cucimemoi. 3aKOH TIIACHT: BEK-
TOpHas CyMMa MOMEHTOB HMIYJIbCOB TeJl, COCTARNSIONIHX 3aMKHYTYIO
CHCTEMY, OCTACTCH MOCTOAHHOM MpH MOOGHX B3aMMONCHCTBRAX TEN 31O}
CHCTEMB MeXRY coGoit. TIpAMEHUM TONBKO K 3aAMKHYTHM CHCTEMaM.

3AKOH COXPAHEHUSA DINEKTPHYECKOI'O 3APSIA.
Imnupwveckuii 3axon, OTKpHTHIA B 1843 1. anrwitcxkaM dusnxom Maii-
xiom DapaneeM. B Hem BHpaXeHa HEH3MEHHOCTS BO BPEMEHH 3apsiia
IMEKTPHYECKH HIONHPOBAHHOM CUCTEMBE. 3aKOH MIacHT: B 060k aex-
TPHIECKH H3ONMPOBAHHON CHCTEME NpH OBHX B3aMMONEHCTBHAX
H NPEBpaICHUSIX €€ JIEMEHTOB 3HAa4YEHHE 3apsANa OCTaeTCA HEeM3-
MEHHHIM, i

3AKOH COXPAHEHUS SHEPTHUW. Smnupuseckuii 3aKon, ume-
jommi gonrylo ucropupo. Tak, eme B 1586 r. dpanuyscknit yaenmit
CrmMoH CTeBHH BHCKAIAT MBICIH O ASBOIMOXHOCTH BEYHOTO JBHXE-
Hud. B 1686 r. Hemeuxu#i pusuk u dunocod Fordprn BunbrensM Jlei-
6HuL cHOpMYAHPOBAN 33KOH COXPAHEHHA MEXAHHYCCKOH 3HEprHu.
B 1775 r. [lapukcKas akageMHs HayK NpHHsNA pelleHNe OTKAOHNTH
6e3 paccMOTpeHUs JHOOKE MPOSKTH BeYHOTO JBUraTend. ¥ To1bKo B
1842 r. Hemenxwmii yuenniti IOnnyc PoBepr Mailep moms1 3aKOH co-
XpaHeHus SHepruM Bo Beelt rybune. HesasucnMo ot Hero B 1847 1,
3aKOH ObI OTKPHT HeMenkuM yuennM Jliogpurom DepRuHaHIOM
Cenpmroasuem u 8 1850 r. anramitckum dusuxom Ixeitmcom IMpe-
CxOTTOM [ XOYACM.

3akoH rnacuT: B 3aMKHYmoid (u301upoeannol) cucmeme 3HaYCHHE
TIONTHOH HEPrHH OCTACTCA HOCTOSHHLIM IIPH MIOOHX B3auMOcHCTBI-
SIX ¥ NIPEBPAILICHUAX 6¢ VIEMEHTOB, BKAIOYAA NpespaieHus GopM IBu-
XKEHHUN MATCPHH.

3akoM coXpaHEHHs YHepruu — Haubonee GyHAaMEHTATBHBIH Ha-
YYHHI 3aK0H. :

Npumevanue. TpanMIMOHHOE Ha3BaHAE “JaKOH NIPEBPALICHUS H CO-
XPAHEHHA DHEPTHU” HEKOPPEKTHO, TepMHH 3Inepzus MCNONLIOBAH B HeM
B ABYX PAIHLIX JHAUCHHAX: B COYCTAHHH CO CJIOBOM “NIpeBpanicHie” — B 3Ha-
yeHAR “QopMa ABIDKCHHA MATCPHH”, 2 B COYCTAHHHA CO C/IOBOM “COXpaHe-
HUe” — B 3HayeHMA “QuInvecKas BenwunAa” (nonpoGHee cM. Jnepeusn).
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3AKOH CTEMAHA—-BOJIBIIMAHA. Smnupumeckudi 3axon. OTxpher
B 1879 r. aBcTpuitckuM $uauxom Hozedom Credanom, TeopeTuaecku
BriBeeH B 1884 r. apyruM ascTpriickum duaukoM — Jlionsurom Goss-
HMaHOM. B 3aKoHe BHpaXeHa KOMHIeCTBEHHAs CBA3b MEXIY SHEpPreTH-
4eCKOHM CBETHMOCTHIO a6COMOTHO YEPHOro TeJla M ero T¢PMONHHAMH-~
YecKoM TeMnepaTypoil. 3aKOH IMACHT: SHEPreTHYECKas CBETHMOCTb R
aGCoOMOTHO YEPHOTO TeNa MPONOPUHOHATHEHA IETBEPTON CTEHEHH €TO
abcomoTHOH Temneparypst T, T.¢.:

R=38T4,

e § =5,67- 10‘8 Br/um?-K* — nocrosuuas Credana—Bonsumana.
TIpMMEHHM B TEX CITyMasiX, KOFAa TIO YCJIORUAM TpeGyeMoH TOUHO-
CTH NIPHMEHHMA MOJIETb a6CanOmHO YepHOZO mend.

1-it SAKOH TEPMOAMHAMUKMN. Iunupuneckuii 3axon, OTKpI-
ThI# B 1842 r. HeMenKuM ydeHsIM ¥Omiycom PoGeprom Maiiepom. Ya-
CTHBIN CIydalk 3aK0Ha coxpanenus suepzun. 3aKOH TJIACHT: H3MEREHUE
BHYTpeHHeH anepraH AU CHCTEMH NPH NEPEXOAE ee U3 OXHOTO CO-
CTOAHHS B ApYFbe PABHO CYMME pagombi A BHCUIHHX CHII M KQauYecmea

menaomss (, NEPENAHHOTO CHCTEME: -
AU=Q+4

MpuMeuane. [Tocae Toro, Xax BT OTKPHT 30KON COXPARCHUR IHEP-
2uu, OTNIATA HEOBXOAMMOCTD COXPAHSTh XAK CAMOCTOATE/IBHEIE 3aKOH COXpa-
HEHUS MeXaHHYCCKOMU sHepruy U 1-# 3aKoH (Hagano) repmoauHamuky. Tpa-
IUIBOHHAS GOPMYIMPOBKA HEPBOPO 3aKOHA TEPMOAMHAMMKM Ge3HATEXHO
ycTapena o opMe. Y unTaTeIs codfiaercs BlicIaTIEHHe, GYATO. eCTh pasHHe
usecxne BEIHYWHE — BHYTPEHHAS SHEPTHSA, paboTa B KOJIMYECTBO Tem-
JoTH (Tem Bonee 4TO M GyKBeHHHe 0f0o3HaYeHNs Y HUX pasHue — U, A¥ @
COOTBETCTBEHHO). B feilcTBUTENLHOCTI BCE 3TO OfIHA K Ta Xe ¢MinyecKag
BEMIMHA — SHEPTHA M, CJIEJOBATE/LHO, MCTIONL30BaTh pasHhe (YKBEHHES
o603HaYeHYs He CIIEAYET, yToOH He BBOAMTD B 3abayxaeuue. Henecoobpasno
b0 GBI HanMCaTh TaK:

AW, =AW, + AW,
roe AW, — u3MeHEHHE SHEPTHH MONEKYNAPHOro IBHACHHSA JAHHOTO Tema;
AW, — 3HEpTHA NEPEJAHHOrO eMY MEXAHWIECKODO ABMXCHUS; AW, — 3anep-
THSL EPeJAHHOTO MOJIEKYTIAPHOTO JIBVOKCHUS.

2-it 3AKOH TEPMOAUHAMMUKH. Imnupuseckuii 3axon. Cyie-
CTBYET HECKOJIBKO IKBHUBAJIEHTHHIX ero opmynupoBok. CaMo Hazpa-
HHe “2-# 3aKOH (BTOpOE HAYAIO) TEPMONMHAMMKH™ W' MCTOPUYECKH
nepsas ero fopmynupoka (1850) npuHannexar neMenKoMy GUIMKY,
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OXHOMY H3 co3faTenell TEpMOIHHAMMKH M KMHETHUECKOI TEOPHH ra-
308 Pynomedy Kaaysuycy: retwrora caMa mo cebe HE MOXET NEpeTH
or Gojiee XoNOMHOTO Tena K Gostee TerwioMmy. Bunesam Tomcol (opx
KenpsuH) cHOpMYIHPOBAT BTOPOE HAYANKO TCPMOIVHAMMKY CICAYIO-
myM obpasoM: B MPHUPOIE HEBOZMOXEH Tipouece, noaHui hdext
KOTOPOrO COCTOAN GBI TONBKO B OXAAXAEHUH TEIUIOBOIO pe3epByapa
4 B 3KBHBa/IEHTHOM NogbeMe rpy3a. A Makc IInank chopMyanposan
€ro TaK: HEBO3MOXEH TakoH mepuonvyecKuii mpoliecc, eNMHCTBEH-
HBIM PE3YIIHTaTOM KOTOPOro Onio O IPEBPaLICHNAE TEIUIOTH B pabo-
. TY (cM. Beunwii dguzament emapozo poda). .

3AKOH PHKA. Otkpuit B 1885 1. HeMeLIKuM yueHRM AonsdhoM
PukoM. B 3akoHe BHpaXeHa KOIMYESCTBEHHAS CRI3b MEXAY Maccol
niepeHeCeHHoro B pesynbrare Auddysuu BellecTa 1 Koagduuren-
toM IMby3NK BELIECTBA, IPaIMEHTOM TUIOTHOCTH, TUIOMIIBIO [O-
BEPXHOCTH, Yepe3 KOTopyio nmpoucxonuT auddysus, npoMexyTrKkoMm
BPEMEHH, B TeUCHHE KOTOporo Habmionaetcs augpdysus. 3akoH ra-
CHT: Macca AM BewiecTBa, TIEPEHECEHHOIO B pesyiabrate Auddysun,
paBsHa npou3seneHH0 Koxbdummenra xuddysun D Bemecrsa, rpa-
HAHMEHTA TUIOTHOCTH Ap/AX , HNGINAZA AS MOBEPXHOCTH, Yepe3 KOTO-
PYIO APOUCXOANUT AXDPYINE, 1 IPOMEXYTKY BpEMECHH Af, B TCUCHEC
xoToporo Habuonaercs avudubysnd, 1.¢.:

AM = —D(Ap/Ax)ASAL,

3Hak “MHHYyc” B dopMysie HATIOMMHAET © TOM, YTO IIEPEHOC BE~
IHECTBA NPOMCXOAUT B HANPaBICHUM YORBaHMs IUIOTHOCTH BELIECTBA.

3akoH Puka npuMeHHM K Ta3aM, XHAKOCTAM M TBEPObIM TEJIaM.

3AKOH ®YPDBE. Orxprir B 1822 1. ppaHIly3cKHM yucHNM AKaHoM
Dypbe. B 3aKOHE BrpakeHa KOMHYECTBEHHAA CBA3b MEXIY KOJHYe-
CTBOM TEIUId, IEPEHOCHMAIM Yepe3 MOHePeYHOe CCYeHHe BELIeCTBa,
H XK02(D)DUIMEHTOM TEIVIONPOBOAHAOCTH BELECTBA, TPAIHEHTOM TEM-
NepaTypH, TUIOMAABI0 HONEPEHYHONO CCUEHHSA, MPOMEXYTKOM BpeMe-
HH, B TeU€HHE KOTOporo Habmonaercd nepeHoc Teilia. 3aK0H FIacHT:
KOJIMYECTBO Teria AQ, HepeHOCHMOE Yepe3 NONEPEYHOE CEUCHHE Be-
IIECTBA, PAaBHO NPou3BeAcHMIO K03dhdHiMeHTa & TEMIONPOBONHOCTH
BEILECTBA, TPAJIHEHTA TeMIeparyphl AT/Ax , wiowand AS nomepey-
HOIO CE4EHMS U NPOMEKXYTKY BpeMEHM Al B TE4EHHE KOTOPOTO Ha-
6monaeTcsl TEILIORPOBOMHOCTE, T. €.:,

AQ = —k(AT/AX)ASAL,

3Hak “mMuHYC” B (hopMyle HAIOMMHAET O TOM, YTO MEPEHOC TeN-
JIa TIPOMCXOANT B HaNpPAaBICHNUH YOBIB3HMSA TEMIICPATYPH.

3axkoH Dypre APHMEHUM K Ta3aM, XHIKOCTAM H TBEPABIM TENaM.
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1-it 3AKOH OOTODDODEKTA. Imnupuseckuii 3ax0H, OTKPHTHI
B 1888-1889 rr. pycckum dusnxoM Anexcannpom [puropbesryem Cto-
neToBrIM. B 3aKoHe REIpaXeHA KOMMICCTBCHHAA CBA3h MEXAY CKOPOC-
THIO TOKMHYBIUKMX MeTAT GOTOINMEKTPOHOB M YaCTOTOH CBETOBOM BOJI-
HBI. 3aKOH [JIaCHT: CKOPOCTh NMOKHHYBLIHX METALT (POTOINEKTPOHOB
HE 3aBHCHT OT OCBEINEHHOCTH, 4 ONPEACIETCA TONLKO YaCTOTOH BOJI-
HH H BUIOM METaNna.

2-it 3AKOH POTODDOEKTA. Innupuueckuii 3axok, OTKPHITELE
B 1888-1889 rr. pycckuM drankom Anexcanapom I puropsesiyem Cro-
neTobbIM. B 3aK0HE BHpaxXeH2 KONAYECTBCHHAR CBA3b MEXIY KOJIMYe-
CTBOM IEKTPOHOB, BHDBAHHKX € NOBEPXHOCTH METALIa, M CBETO-
BHIM MOTOKOM, HAZAIOUIHM KA TOBEPXHOCTD. 3aKOH [NACHT: KOJTHYECTBO
MEKTPOHOB, BRIPBAHHEIX € MOBEPNHOCTH METa/UIa 3a CEKYHAY, Mpo-
TIOPHHOHANBHO CBETOBOMY HO'I’OKY, NagalenieMy Ha NOBEPXHOCTD.

3AKOH HIAPIA. [a30ewi 3axoxr, oTKpuIThiL B 1787 1. ¢pannys-
ckvM du3nxom XKakom AnexcannpoM Llesapem [Hlapnem. B vem puipa-
KEHA KOAHICCTBCHHAS] CBAIb MEXAY ZaBNCHHEM JAHHOM NIOPUHK (Mac-
CHI) Ta3a H €70 TeMIEPATYPOi IIPK IIOCTOSHHOM 00beMe, 3aKOH I/TACHT:
OTHOWIEHHE JaRineHHs P JaHHO# nopuMr (Macchl /m) rasa K ero abco-
MOTHOMH Temneparype I npH MOCTOAHHOM o6keMe V¥ ocTaeTcs MoCTo-
STHHBIM:

P/T = const (m =const, V = const )-

1-%t 3SAKOH DJEKTPONU3A (PAPARESA). Imnupusecxuii 3axon,
OTRpHTHIH B 1833 r. annmiickum ¢usnkom Maiikiom Papaneem. B 3a-
KOHE BHIPAXEHA KOJIWYECTBEHHAN CBA3L MEXIY MAcCOd BEUIECTEa,
BHIETUBILECA Ha MNEKTPOIE NPH INEKTPOIHIE, CHAOH TOKa, npore-
KAIOIETO Yepe3 EKTPONHT, U EPEMEHEM €0 NPOTEKaHHSA. 3aKOH Ia-
CHT: MACCa /M BSUICCTBR, BHACHWBINETOCA HA MEKTPOAE 33 BPEMA Al,
MPONOPIHOHAILHA BPEMEHH M cHiie Toxa J:

m= kIAt,
rae ko3hGHINCHT X HazpaH AMEKTPOXHMHYECKHM IKBHBAICHTIOM.
!

2-# 3AKOH DJIEKTPOITHU3A (DAPAILEN). Omnupudecxuti 30KoH,
OTKpHITEI B 1833 1. anmmiicium dusnxom Maiixnom PapaneeM. B 3a~
KOHe BHPAKCHA KONWYECTBEHHAA CBA3L MEXKIY IMCKTPOXMMHYECKUM
SKBHBAICHTOM ¥ XHMHYECKHM PKBHBAICHTOM (OTHOUICHHEM ATOMHON
MacCH A K BaJIeHTHOCTH BEIICCTBA 1), 3aKOH [H8CHT: IACKTPOXUMM-~
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4ecKnit 3KBHBATCHT k BEHIECTBA NPOHOPLHOHAICH 6T0 XMMHUECKOMY

A
SKBHBAJICHTY —=

k=

EREN

>

Gl

rae F=96 500 K1/Moms — NOCTOSHHAs BeJIHUMHA, Ha3BaHHas NOCTO-
auHoi Papanen.

3AKOH DJIEKTPOMATHUTHON HHI!YKHHH‘(QAPA,[[E}I).
Imnupuyeckuii 3axon, OTKPHETHI B 1831 1. aHrMiickyM du3nkoM Maii-
koM PapajieeM ¥ OCMBICICHHBIHN TeOpeTHYeCKH B 1855—1856 rT. anr-
JniickuM dusukoM Axeitmcom KnepkoM MakcpestnioM. B Hem Buipa-
KeHa KONMICCTBEHHAA CBs3b Mexay DC urAyKiMH, BOSHHKAIOUICH
B 3aMKHYTOM KOHTYpE B liepeMEHHOM MarHNTHOM Hoie, 1 ORCTPOTOH
H3MEHEHHS MAarHUTHOIO TIOTOKA 4€pe3 [OBEPXHOCTb, OTPAHHYEHHYIO
paccMaTpHBacMKIM KOHTYpoM. 3axoH piacut: 3AC E, BoznMKalonias
B 3aMKHYTOM KOHTYp€, PaBHa CKOPOCTHM HIMEHEHUS MarHUTHOTO IO-

. do
TOKa —7- depe3 TIOBEPXHOCTb, OIpaHWIEHHYIO KOHTYPOM:

£=2%
. &fﬁ.

TIpumewanne. B npasoil YacTH paBeHCTBA OGHYHO NMUIIYT 3HAK “MK-
HYC” M YTBEPXHAIOT, 9TO OH ofpeaenscres npaswiom JleHua. J1o HeTouHo,
3HAK 3aBHCHT H euie OT TpeX obcTrosre/neTs: 1) NMpusHaHNRS OTPHUATCILHBIM
3HaKa MEKTPOHA; 2) MPHHSTHM N0 AOIGBOPEHHOCTH NIONOXMTEABHHM HapaB-
JICHAEM MATHMTHOTO fIO/I OT CEBEPHOTO TOMIOCA K JOKHOMY H 3) MCHOIB30-
BaHMEM IIPaBOK CHCTEMBt KOOPHMHAT. JOCTaTOYHO, HAmpHMEp, 33MEHHTH
CHCTEMY KOODIHHAT Ha JEBYIO — M 3HaK CTaHeT IOJOXMTCABHHM.
(CM. Dnexmpomaznumnas undyxyus...).

3AKOHH KHPXTO®A (npasuna Kupxroda). ipa cmpyxmypnsix
3GK0MG TEOPHN NEXTPUIECKHX Henew. CTPYyKTYPHLIMH ORH SIBIAIOTCH
TIOTOMY, YTO ONPEREAAIOTCS TOABKO CTPYKTYPOH LENH H HE 3aBHCST
ot crieunduxy 3neMenToB (CM. Cucmemuviii nodxod).
© 1-# 3axor Kupxroda CBA3LBaeT TOKM, M3MEDEHHHE B CEdeHME
anexTpudeckol nenn. CeyeHHEM HA3WBAIOT PA3ACIEHHE LIENTH Ha [(Be
NPOU3BONBHLIE YACTH BooDpaXaeMoit 3aMKHYTO# IOBEPXHOCTHIO. Ecnu
BO BCEX TeX MecTax (puc. 3.4), Ile NPOBOAA MEPECEKANOT IIOBEPXHOCTS,
BKJHOYHMTH UIMEPUTE/IM CHAN TOKA, OAHHAKOBO OPHEHTHPOBAB MX OT-
HOCHTENbHO Hee (CM. [Ipasuna 3HaKos HAnpaXcenus u moxa), To B Jo-
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Puc. 3.4. K ¢popMympoBke Puc. 3.5. Bapnaut siGopa Hanparienuit
nepsoro 3akoHa Kupxroda , OTCYETA CHNIH TOKA

0olfi MOMEHT BPEMEHH anmﬁpamecm CYMMa WX moka3zaHMH Oyper
paBHa HyTIO:

n
34 =0. M

k=l
Hanpuwmed, pasHa Hya0 anreGpaydecKkas CyMMa TOKOB TPAH3NC-

TOpa, H3MepEeHHNX, k3K MMOKa3aHo Ha puc. 3.5, a:

G+H+4 =0 )
IpakTudecku HeoO43aTebHO ACe RPHOOPLE BXTIOYATH ORHOOGPA3HO.
Hampumep, MOXHO PHCOSIMHHTS MX TaK, KaK IOKa3aHo Ha puc. 3.5, 6.
Y10 npwu 3roM U3McHHTCA? V3MeneHHe ODHEHTANMU CTPEIKM Ha PO~
THBOTIONOXHOE COOTBETCTRYET TOMY, YTO MEHSIOTCS MECTAMH [POBO-
Ja, MIyWIME K KieMMaMm npubopa. B 3ToM cnydae, OueBHANHO, CTPEIKa
npubopa oxaxeTcs B APYrodf MOAOBMHE HIKANH, YcM Gnia g0 Hepe-
wnodenns. CaenoparebHO, 3HAK {I0KA3AHKT H3IMEHHTCSA HA APOTHBO-
NONOXHKH. [11s TOTO 4TOGK 1Py 3T0M HE HapyUBATOCh PaBEHCTBO (2),
i3 HA/IQ HAMKCATh CO 3HAKOM MHHYC!

h+ih—b=001mu i +i; =4

2-ii 3axon Kapxroda cBA3NBACT HAMIPDKEHHUSA, HIMEPEHHBIE BIOAD
KOHTYP&# — NPOM3BONLHOH 3aMKHYTOM mHnA. EcnH N3 H3MEpHUTEIieH
HanpskeHHd 00pa3oBaTh MHOTOYFONMBHMK |
TaK, YTO6H y cocefHHX npubopos GhuM <
COEIMHEHB Pa3sHOMMEHHBIE KIEMMBL, K ITOI-
KIIOYUTh €70 BEPUIMHE K HPOU3BONLHLIM
TOYKAM ICKTPUYECKOMH 1tenH (puc. 3.6), T0
B MOG0K MOMEHT BpeMeHH anrefpanyeckas
CyMMa TOKa3aHuit npuGopos OyneT paRHa
HYJIIO:

™M=

= 0. Puc. 3.6. X dopmynuposke

F proporo 3akoda Kupxroda
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Hanpumep, wia tpansucropa (puc. 3.7, a) HMeem:
W+ +uy =0

Tak xe, KaK B cnyyae 1-ro 3akona Kupxroda, cTpenxy Heobs-
3aTeIbHO OPHEHTHPOBAThL OAMHAKOBO NpH 06X0Me 110 XOHTYDY. Tlpu
3TOM HaR0 H3MEHUTH 3HaK NPH GykBeH-
HOM OBO03IHAYCHHMHU TOI0 HANPAKEHUHA,
CTpeNIKa KOTOPOro NOBEPHYTA B IPOTH-
BOMNONOXHYIO cTOpoHy. Hanpumep, ana
HAMpaBNECHUY OTCYETA HANPAKEHUSA,
fI0Ka3aHHKIX Ha pUC. 3.7 \6, ypaBHeHHe
Haxo MHCATh TaK:

U —uy+u; =0

Punc. 3.7. BaprauTs: BH60pa Ha-
TIPaBJIEHHIA OTCYCTA HATIPEKEHUS

HITH
Wt =

IIpaMevanua. 3akonn Kupxroda npernogHocAT KaK nipaBiia, obner-
Yalolne BEIIHCAEHRS, B TO BPeMsA KAK 3T0 — CTPYKTYPHHE 32K0KH, 63 npu-
MCHEHHAR KOTOPHIX HEBOIMOXHO PEWIMTH HH OTHOR 320341 0D 32eKTPHIECKOMH
Henu. XOTS OHM BHBOAATCA M3 YpaBHeHMit Makcpeisia, nocnefiue Hermo-
CPEACTBECHHO K aHATH3Y 3MeKTPRYECKUX 1enel HENPUMECHHML.

B ToM BHZE, KaK MX 06nMHO GopMynnpyior, “mipasuna Kupxroda” m
- aHANH3A COBPECMEHHNX lefleR (HAnpHMED, C TPAHIMCTOPAMH) HEMPHIOAHEE.
3710 AeTKO YBUAETH, NPCANPHHAB MONIMTKY NPHMEHHKTb HX K CATYaDRWHM, NO-
Kxa3aHHOH Ha puc. 3.5n 3.7.

3AKOHB! HBIOTOHA, OTPAXAIOIIVE ABVXEHUE TERA
B 2KUJIKOCTH. “MaremaTiueckue Hauana HaTypansHoH ¢unocodum”
HsioToHa cocrosaT u3 Tpex KHHr (Yacrel). B epBoii paccMoTpeHo ZBH-
KeHMe Teia B OJIE€ HEHTPAIBHLX CHI, B TPEThEH — CHCTEMa MHpa, a
BTOpas MOCBALICHA ABMXECHUIO TENA B XHUAKOCTH. HBIOTOH NPEIONWI
TPH BaPHAHTa MAMEMAMINECKOU MoOenu (3QK0HG) 3TOTO NBIDKECHHMA!
CWIa NMPONOPUHOHATRHA CKOpOCTH F= Ry, cuna mponopHHOHAIbHA
KBaJpaTy CKOpPOCTH F = F,v’ M CHJIA paBHa B3BELICHHON CyMMe Tep-
BOM WBTOPOH CTeneHn cKOPOCTH F =& v +E,v?.

ABTOpH Y4eGHAKOB H HAYYHO-TIONYISIPHBIX KHHT TI0-(husuke obud-
HO He YITOMHHAIOT 9TH 3aKoHk. Hanpumep, A. DiHurreity u J1. Undernn
B CAMOM Ha4aJte KHHTH “DBOIOuHst HH3MKH” 10N 3aroosKoM “OcHOB-
Has PYKOBOJAIHAS HICs” HA [IATH CTPRHWMLIAX ITHTAI0TCT 0O0CHOBATD Clie-
JlyloHiee YTBEpXKICHME: ApucToTess 3aluryxaaics, rnosaras, 6ygro cwia
CBf3aHA CO CKOPOCTBIO; B NCHCTBHTENILHOCTH, KakK Noxaszan HbioToH,
CHIa CBS33HA HE C Camoii CKOpPOCTHIO, a C ee M3MEHEHMeM — IEpBOK
NPOM3BOIHON cKopocTH no BpemenH. OHaKo, Kak Myl BraenH, Hploron
OTHIOZb HE CYUTA NOXHBIM YTBEPXICHHE O CBA3H CHIN CO CKOPOCTHIO.
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3AKOHbB COXPAHEHUA. Jlionu AaBHO 3aMETWIH, 9TO OfHM
BEHUIH MOIyT NpeBpaliaThcs B ApyTHe (HanpuMep, Bofa B JIEX HIX
0o0paTHO) M OAHM ABMXCHHS B APYTHe (HAUpUMED, ABHXEHHE BOIHI
B JBHXCHHE MEJbHWYHOro koneca). Co BpeMEHeM OHH AOT3aHATHCh,
YTO Kak BelIM, TAK ¥ JABHXEHHS “COXPAHAIOTCA” — HWYTO HE MOXET
BO3HHUKHYTD “M3 HHYETO” WK OGeCCieIHO HCYE3HYTh. DTa MAEICIb Ha-
I3 KORHYECTBEHHOE BRIpAXEHME B 33KO0HAX COXPAHCHESA PHIVTECKHX
BEFIRH: MACCH, IHEP2UL, UMNYILCA, MOMEHMA UMNYILCa R 21eKmpu-
HECKQ20 3apAOa. 3aKOHB! COXPRHCHHS ARTTIOTCH IMeMenmamu abcomom-
HOU UCMUHW.

JAMEIJIEHHUE BPEMEHM. fsnenne, cocrofujee B TOM, YTO
APOMEXYTOK BPEMCHH MEXIY IBYMHA COONTHSAMH B 06BEKTE, M3Me-
PeHHHH M3 CHCTEME OTCYETa, OTHOCHTEIBHO KOTODOi ODBEKT ABM-
XETCH, MEHBIUE IIPOMEXYTKA BPEMEHM MEXIY TEMH Xe COOBITHSIMH,
U3MEPEHHOTO B HCTEME OTCYeTa, JBHXYLIeHCs BMECTe ¢ OOBEKTOM.
OG6YCIOBACHO HE33BUCHMOCTBIO CKOPOCTH CBETA B BAKYYME OT ABHXC-
HMS HCTOYHHKA CBETa.

3AMEJJIEHUE HENTPOHOB. YMeHbicHHE CKOPOCTH HEHTpO-
HOB B APHOM PEAKTOPE B PE3YNBTATC MHOTOKPATHBIX CTOJIKHOBEHHI
C aTOMHbIMH #PaMH BELIECTBA 3aMENTHTENS.

3AME/UIMTEIIA HEWTPOHOB. Bemectsa, He NOTIOINAOIME
HEHTPOHB, HO YMEHBUIAKOMHE X CKopocTH. Vicnonkayiorcs B suep-
HBIX PEAKTOPaX M1 YMECHbHICHUS KHHCTHIECKOH IHEPIVH HERTPOHOB.
Hanpumep, Tsxenast Boga, rpadur, okuchk Gepuiag.

3AMKHYTAA (M30JJUMPOBAHHAS) CHUCTEMA. Mucaennas
Mo0eab CHCTEMBI, BBEACHHAA VIS penieHUs PasInuHbIX 33034 GU3NKU
H TIOCTPOCHHAA TaK, YTO ¢ EMCHTH B33HMOACHCTBYIOT MEXIY CO-
GOl B He B3aUMOACHCTBYIOT C BHCIHHMMHU OOBEKTAMH, HE BXOASIIMMHA
B 3TY CHCTEMY.

JANPEIHEHHAS 30HA. IlpoMexyrouHast 30Ha MeXAY BaCHT-
HOHW 30HOM M 30HOI TPOBOAMMOCTH HA SHEPIeTHUCCKONH AHArpaMMme
TBEPAOTO TeNa.

3APSL. To xe, 9ro Drexmpuveckuii 3apad, KOraa i{enoamoxago
TOHATH HHave. MHOTAa MacCy HashBAIOT IPABNTANHOHEAIM 33PAROM.

3APAAOBOE YUCITO, Z: CkanapHas ¢u3vyecKas BeAVYHHA, BBE-
AeHHAsA WUt KOHYCCTBEHHOTO OLCHHBAHNSA THCA IPOTOHOB B ATOMHEIX
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AEPAX U PABHAA NOPSAKOBOMY HOMEDPY XMMHYECKOIO UEMEHTA B [te-
puognueckolt cucreme . M. Menneneena.

3ATYXAHHUE KONEBAHUH. Yumeusiuenne amnaumyos (2) cad>
OOHRIX KOneGaHMit CHCTEMBl ¢ TCYCHHEM BPEMEHM, ODYCIORICHHOS
COMPOTHBIEHHEM CPEfhl, B KOTOPOi IIPOHCXORAT KonebaHHsA CHCTEMBI.

3BYK. Mexanuueckue KoneGaHus YIpyroi cpeib, BOCTIpHHAMA-
eMIe OpraHoM cnyxa. YenoBeueckoe yxo BOCNIPHHHMAET 3BYKOBHE
xoneGanus ¢ yactoro#t ot 16 Tu xo 20 KTy, Cropocrts 38yKa B BO3AYXE
npu 0 °C pasna 331 M/c. \

3EPKAIJIO. Teno ¢ noa¥pOBAHHON NOBEPXHOCTRIO, NOIBOIAUOIEE
1MOTYYaTh ONTHYECKHE U300paXeHHs MPEAMETOB, OTPaXas CBETOBHC
YA,

3EPKANIbHAA (ABCOJIIOTHO OTPAXAIOIIIAS) NTOBEPX-
HOCTb. Mucnennast MOIENb TIOBEPXHOCTH Te1a, BECACHHAA JUIS pe-
ICHHMS 33339 B3aMMOACHCTBHA Tella CO CBETOM, M MOCTPOCHHAA TaK,
410 OHa NpH Moot TeMuepatype TIONHOCTHIO OTpakaeT BCE Najalo-
Iee HA Hee IMNCKTPOMATHHTHOE U3NTYYEHHE HE3aBHCMMO OT YacTOTH,
MONAPH3AUMH H HANPABICHHS MIMy4CHHMS.

3UBEPT. Enunnua 3KBHBANCHTHOMN 103N NOHHIHPYIOLIETO HIY-
yeuus B CU. Ha3pana B wectb mrseackoro ydenoro Ponsda 3usepra.
0O603n35cHHe — 3B. 1 3B — 9KBMBANEHTHAA 032 HOHH3HUPYIOLICIO U3~
JMy4eHHUd, NPY KOTOPOM IIPOM3BEACHHME NOTMOEHHON 103b HaTyde-
HHMA B GHOJOrMYeCKOH TKAHM CTAHZAPTHOTO COCTaBa H CPEOHEro KO-
b dHUMEHTa KauecTBa UanydeHus pasHo 1 JIx/Kkr.

3HAYEHUE OU3NYECKON BETUYUHHL. Pesynprar uzmepe-
HuA. 3HaYeHUe QUIMIECKOM BETHUMHE COCTOHT M3 ZBYX KOMIIOHEH-
TOB: YKC/I0BOro U GykBenHora, Hanpumep, 25 M (MeTpos), 3 kr (Kiio-
rpamma), 30 c¢ (cexynn). [epsniii KOMIIOHEHT Ha3HBAIOT YHCIOBHM
3HAYECHHEM, BTOPOK — eduniyeli usmeperua dusuvecxoii seausuno (Kpart-
X0 — eauHHUeHR). B exunmue 3amudpoBaHo ABa BHIZ 3HAHMIA:
1) xakoe MMEHHO CBONCTBO MAM OTHOMIEHHE OUCHHBANOCH M 2) Ka-
Kas Mepa 6bU1a Hcnonb30BaHa Npu MamMepeHuu. Touky nocie coxpa-
IICHHOTO 0603HAYCHHA EAHHHULIN He CTABAT (HATIpHMED, MauyT 25 M,
a He 25 M.). CpaBHHUTENBHO HEBONBIIOE YHCIO GH3UIECKHX BEIMIMH
ABRAIOTCA Se3pameprsinu. SHAYEHHUSA TAKUX BERHYHH COCTOAT H3 OXHO-
ro KOMHOHCHTa — YMCHA.
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Puc. 3.8. Onrriueckas cxema Tpy6sr Kennepa

30HA TPOBOJMMOCTH. Criepyiotas 38 BnHTHOH 30HOH CBO-
6ofiHas WIN YACTHYHO 33HATAN IMEKTPOHAMH paspelicHHasd 30Ha.

30HK ®PEHEA. Uxonnueckas monenb chepuiecKoil BONHH,
BBGICHHAsA L1 PELICHHS 3334 O €€ JuGpakiHyg M NOCTPOCHHAs My-
TeM pa3OueHHsA PPOHTE BOIHK Ha 30HH TaKUM 06pa3oMm, 9robH pac-
CTOSIHME TPaHHMLLH Kaxjoit mocaeayowe 30HH OT TOuKH HaGmone-
HHA GHJIO Ha NONOBHHY IVIMHH BORHK GONbHIE, YeM PaCCTOAHHE
npesaye 30Hb O ITOH XKe TOUKH.

3PHUTEJIbHAS TPYBA. Onmudeckuii npu6op, NpeaHasHAYEHHBIA
VISl pacCMATPHBAHUA YAAIEHHKIX NPEAMETOB OTHMM [iIa3oM. OnrHyec-
Kafg CHCTEMa npocTeifiueii 3pHTENLHON TPYOH COCTOMT H3 00BbeKTHBa
u okyapa. I[leperie 3puTenbHnie TpyOn Gpbin nocrpoekst B 1609 r. wra-
npIHCKMM ¢uankoM Tanuneo Tamiaeem (1pyba lanmies) u Hemeu-
xuM actporomom Horamrom Kernepom (rpy6a Kennepa). Tpyba Ken-
Jiepa COCTOMT M3 IBYX cobuparoummx muH3 (puc, 3.8). llepsas inuza
(0OBEKTHB) CO3AACT YMCHBLICHHOE, AEHCTBHTEILHOE ¥ IIEPEBEPHYTOE
#306paxecHHE PACCMATPHBAEMOrO MpPEIMeTa, a BTOpas JMH3A (OKy-
JI9p) yBeAM4nBaeT ero. B ornmune ot Tpy6u Kemnnepa, Tpy6a Mamuies
COCTOHMT K3 cobHpaloluei 3K (06bekTyB) M paccensatowiel TUH3N
(oxynsp). IIpn npoxoxaeHHH CBETA Y¢pe3 Taxyio cHcreMy hopMEpY-
€TCS PSAMOC M YBEIHYEHHOE M300paXeHue pacCMaTPHUBAEMOro Ipel-
Meta. B 060X ciyyasx yenuueHHE 3PATEIbHON TPYOH HaxoanTCcs o
dopuyne I'= Fo/F, , tae F g n F, — doxycutie paccToAHms 0GbeK-
THB2 ¥ OKYNIApPA COOTBETCTBEHHO (CM. Takxe Bunoxas, Tereckon).
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UIEAJIU3ATINAA. Tlpuem nay«nozo msiunenus, COCTOSIHNA B dop-
MHPOBaHHH M3 YYBCTBEHHO KOHKPETHOTO NPEACTABACHHA 00 o0beKTe
NO3HAHHSA €TO APEACHHHO aBCTPAKTHON MRCACHHOM MOIIENH, T. €. MO-
Reim,” Bnoyaiome® TONBKO T¢ L0 CBOMCTBA, KOTOPHIC HEGOXOAUML
M JOCTATOYHH 115 PELICHUH ONPCICNCHHOR 3aNayM Wi MHOXeCTBa
OHOTHIIHBIX 3a1a4 (cp. Kowkpermuzayus). \

HUAEAJTBHAA MOJEND. To xe, yro MECIEHHAS Modeab (CM. TaKXkKe
Modeau s nayxe). .

HWAEATTbHAA HECKNMAEMAS XUNKOCTD. Mucrennas smo-
deas XKHAKOCTH, BBENCHHAA JUI% pelieHMA 3alaY O e¢ IBHXCHHH U
B3aHMOAEHCTBUM C TBEPABLIMH TCAAMM M TOCTPOCHHAA TaK, 4TO o€
TUIOTHOCTB BCIOZY OMHHAKOBA H HE H3MCHACTCHA CO BPEMCHEM, a TEYeT
COBEPIIEHHO CBOOOIHO, T. €. 6€3 BHYTPECHHENO TPSHMSL H TPEHHUA C 00-
TEKAEMBIMHM €10 TECPIHIMH TeIAMH, 3 TAKKE CTCHKAMHM TPYOH MIH Ka-
HaJa. -

WJIEAJIBHBIM TA3. Miecaennan soders rasa, BBEICHHAS TIpH pa3-
paboTKe MOIEKYASPHO-KHHCTHYECKOH TEODHH ra3oB M NOCTPOCHHAS
KaK COBOKYNHOCTDH HENPEPHBHO ABHXYIIHXCA He HMEIOUIHX pasMEpPoB
YaCTHI, B3AHMOZEHCTBUE KOTOPHX MeXIY coboil M co eTeHKaMu co-
CyAa CBOAMTCA K aGCOMIOTHO YHPYTHM COYIapCHHIM.

U3TUB. Jegopmayus, cocrosiuas B HCKPHBICHHM (H3MEHCHUM
KPHBH3HH) OCH CPEIMHHOMK TTOBEPXHOCTH TBEPAOIO Teaa (Bpyca, Gan-
KM, IDTUTH) 1O BIHAHHCM BHCITHMX BOllelicTBUii, 00ycrnonncHHoe
H3IMECHEHUEM naammom pacnonoxemm COCTaBJIAIOIKX TBEPAOE TEIO
9aCTHII.

I/I&IIY‘[ATEIII) Puspyeckas CHCTEMA, TEHEPHPYIOAA HITYyYeHHE.
AmnreHHa — Wanyuatens anexrpomarmnux BOJIH, 2TOMH H MOJIEKY-
JH — H3NY4ATENH CBET3 H PEHTTCHOBCKHX .nyqeﬁ aTOMHHE A1pa —
uanydarenu amuba-, 6eta- 1 raMmMa-aydeii.

H3AYYEHHE. TepMuH ucnonb3yioT B apyxX 3sHaveHmsx. 1. To xe,
UTO IAeKmpoMazRumHoe uzyeue. 2. Hecnyckanpe 3syka (cM. 3gyx).
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HU3MEPEHME. BMmpudyecKoe NO3HABATENbLHOE OeHCTBHE, BhI-
MOJIHASL KOTOPOE, KOMMYECTBEHHO OLEHHWBAIOT CTENEeHL BhHIpaXeHHac-
TH WIH Pa3sBATOCTH CBOMCTB BEHIH WIM OTHOLIeHMA Beuied. Ilpomyx-
TOM M3MepeHMs] SRASETCH UMCHOBaHHOE (OGHIYHO) YUCTO.

Kak ero nomygaior?

Cienyer pasiHIaTh CyIMBOCTS 1 TEXHEKY H3MepeHus. INasHoe BHH-
MaH#ue MEL YACTHM [EPBOMY acIEKTy, TAK KaK BFOPoi ABAseTC npei-
MeToM He $H3MKH, a CHEIHANBHEIX JMCLIKILUTHH.

CymHOCTs M3MEPEHHUS COCTOMT B TOM, YTO H3y4acMhbi_ OOBEKT
KONMYECTBEHHO CPaBHUBAIOT C JPYTMM OOBEKTOM B ONIPEHENCHHOM
OTHOLICHHH — IO MPOTSDKEHHOCTH, IPaBUTAUMOHHOCTH, HHTEHCHB-
HOCTH 3NEKTPHYCCKOIO TOKA U T. . B n1aBHHME BpeMeHa, XeJlas OLICHUTD
HNPOTSDKEHHOCTb BEIH, JIOAA cpasnmzann e ¢ Kamml-To YacTAMHU
cnoero Tena Tak IOSBANMCH Ha3BaHHA “NOKOTS”, “Qyr”, “mms”,

“caxeHbp” n ap. Hanpumep, nads — amMs paCCTOﬂHPBI MeXIy KOHLAMH
MaKCHMAITBHO PA3EBHHYTHX GONBIIOTO H YKA3aTEABHOTO NaNbLes. Bhi-
paxeHue “UHIMPHHAE CTOAA CEMb MAEH” 03HAYANO, YTO BAONb KOPOT-
KOif CTOPOHB KPHIHKH CTONA YIOXHIOCE CEMb “HIAroB”, caenaHHbIX
Pa3ABMHYTHIMH NATbIlaMM. -

B panpHeliieM B CBsI3H ¢ Pa3BHTHEM NIPOM3BOACTBA ¥ OOMEHA TO-
BapOB CPaBHEHHE C SAEMEHTAMH COOCTBEHHONO TENa OKA3aN0Ch CAMHII-
KOM HETOYHBIM, U 110 XOTOBOPEHHOCTH ObLH BBSACHBI NMPEMETH CTaH~
HapTHOTO pa3Mepa, CHELMAIBHO MPEAHAIHAYCHHEE AIS H3MEPEHHH.
¥ix Ha3biBal0T MepaMi. K MHOXECTBY MEp HPMHAJIEXKAT MaciHTabHbie
JTHHEHKH, TPaHCHOPTHPH, THPH, HOpMaNbHbIC FAThBAHUYECCKHE Alle-
MeHTH, BHICOKOTOMHEIE PE3BCTQPH H KOHICHCATOPH M T. M.

IMpubcacHHbBIA BHllle MPUMEP H3MEPEHHA WMPUHH cTosia HauGo-
nee npoct. JdeHcTBHE 9efOBEKa HPH MOMYYEHUM PE3YNBTAT2 COCTOMT
B TOM, YTO OH HPOCYUTHIBACT, CKOABKO Pa3 ASAb YKIANHBACTCH B KO-
POTKO# CTOpOHE KPHIILIKH CTONA. - JTPOT METO MCIIONL3YIOT H B prAae
Ipyrux ciaydaeB. Harmpamep, B3BCHEMBATh IPY3 Ha PRIYAXHHIX BECax, B
TPHHIIUTIE, MOXHO, UCTIOJIL3YA B KaWECTBE TUDPH KOTICCYHBIC MOHETH,
TaK KaK MX Macca paBHa 1 r. IIpouienypa usmepeHus NMPH 3TOM 3aK0-
4aeTCH B yPaBHOBEIIMBAHHH BECOB M NOJCYETe YHCTa MOHET, YPaBHO-
BecUBIIMX rpy3. Ecam non pykaMu HeT Kypaumempa, aHAJIOFVIHO MOX-
HO M3MEPHTD JTAHY YHaCTKA uanwmqn}ﬁ JIOpOLH 110 TororpathHIeckomMy
IUI3HYy, TIOACYMTHIBASA YHCNO WAroB, CACMAHHBIX IHPKY/IEM-HIMEPH-
TeneM. ONHAKO U3BECTHH M APYTHE cnocoﬁb; Hanpumep, Macmrat-
HYIO NHHEHKY H3roTaBAHBAIOT, H3HOCA PUCKM C IIaroM B 1 MM,
a Heo6XOMMOCTh TIONCYETa MX YHC/IA B TIPOLIECCE HIMEPEHUSA (YTO
6bU10 6hl CIMIIKOM JOTT0) MOKTTIOYAIOT TeM, YTo Yepe3 Kax/bie 10 MM
HAHOCAT OBO3HAIEHNUS coo'memsylonmx qucén. Fupw Wiketor pamme
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JHOCTOMHCTBO (pasHyIo Maccy). [lpu BIBeLIHBaHHM CKIANMIBRIOT HOMMH-
HANBHBIC (T. €. HAHECCHHKIC HA HMX) SHAYCHUA MAcC T'Mph, YPABHOBE-
WIMBAIONIHX IPY3 (470, Pa3yMecTCs, 3HAYHTEIbHO GHCTpEE, YeM TI0A-
CYMTHBATH YHCI0 KOHCCUHBIX MOHCT). BO3MOXHE H APYIHE BAPHAHTH
KOHCTPYXuHil Mep HiH HabopoB Mep.

Taxuy 06pa3oM, A4 BEIIOFHEHNA H3MEPEHMH HEOBXOIUMO MMETH
TRKHC MATCPHANBHKE OOLCKTH (MEDH, CHCTEMH. MEp), KOTOPhIE O~
HO3HAYHO CBA3AHEL C MHOXCCTBOM GHCRJ, COOTBETCTBYIOMIMX Onpene-
JICHHOMY AUaNas0OHy 3HaUCHMl BEMIHHEL, M NTO3BONAIONIHC CPABHH-
BATH C HEMH W3yyacMmhie Beli. HoMMeTh TONbKO MEPH HEROCTATOIHO.
Y1061 CPABHUTH BEWb [0 POTIKEHHOCTH ¢ MacuITabHO THuekKoi,
YeJIOBEK PACTIONAraeT 3PHTEIbHNM aHANH3aTopoM. ONHAKO CPaBHUBATD
BEIIH 1O TPABMTALMOHHOCTH HedYeM (MBIICYHHE OIMYDICHHS HeHo-
cTaTOYHO ToYHb). [ToaTOMy XpoMe rupb HEOBXOAMMO CPEACTBO CPaB-
HEHHMst — PHYAXHHE BECHL. _

OnHaKo ¥ 3T0 €Hie JANCKO He Bce. BOBIIYIO 9acTh CBONHCTB M OT-
HowenH# BewieH yenosex BoOGIHEe HE BOCNPHHHMAET — Y HEro npo-
CTO HeT NOAXOMAUMX AHAAM3ATOPOB (OpraHoB Yyscrs). [Toatomy Heob-
XOAMMH CReLuanbHBEE CPEACTBa M3IMEpPEHMH, ofecreynBawmue
“nepeBoR” HEROCTIPHHMMAEMEIX CBOICTB WIH OTHOIICHRI BenicH Ha
SI3HK YEROBENECKMX OPraloB YYBCTB. 910 — H3MepRTeALIEMe Mpaiopl.

Cueimansiio DOTICPKNEN, TIC IPOXYET HiNEPEAmE — HNOEORANNOS
WHCHO — ECTh PEIYALTAT CPABHCARS XBYX demell (zyincnol ¥ Mopil),
2 ne aTprlyT anmodt semn. NoXyaHTS YUCNO, He HMeA Meph (M M3~
MEPHTEIFHOrO pubopa), HEBO3MOXHO. JTO HEOOXOAMMO XOPOIHO 33~
MOMHHTE, TaK KaK OGHIENPHHATIE KPATKHE BRPAXKCHH] — WHOCKA3A-
TEIBHHE M, CIEIOBATENBHO, MOFYT HABECTH Ha NIOXHOE HOHHMAHME.
Hanpumep, peuesasd ¢opMa “mumupyHa CTaHAAPTHOIO ARCTAa SymarH
210 MM” HaBA3KBAET MEICHB, OyaTo “210 MM” — aTpHOYT camore Ju-
cra. B aelicrBuTebHOCTH Xe “210 MM” 03HauaeT, YToO MPOTAXKCHHOCTS
KOPOTKOH CTOpOHH AMCTA B 210 paa Gosibilie IPOTIKEHHOCTH OAROM
THCAYHOH JOAM 3TaNOHA MeTpa. TlonoXeHHe YCYryGasercs TeM, 410
B METPOAIOTHIECKUX CHIPABOTHUKAX QUIUMECKYIO BEAUMUIY ONPEACIAIOT
KaK CBOCTBO BelM, T. €. HEYTO, JIDHCYLEE e caMoji.

HenocpeactseHHO ¢ MEPOIl MBI CPAaBHHMBAEM BEIH JIKIL B TIPO-
crelnx cny4asx. Teneps, HalipUMep, PHYAXHLIC BECH MOXHO BCTpe-
THTh TOABKO Ha PHIHKAX, 13 H TO He Ha Beex: Kak npasmio, s Bipe-
WHBAHKSA HCIIOAB3YIOT WipepOaaTHLe (CTPENoUHKe) BECH, KOTOPHIE
TOBHIUAIT DPOK3BOANE/IBHOCTS TPYAA HPOJARLA. CYmHOCTS R3BEIIH -
BaHMs Ha Udep6raTHHX Becax {HaHboNee paCIPOCTPAHEHHODO THIIA)
OCTALTCA APCKHEH: HHTEPECYIONLYIO BEllb CPABHUBAIOT 110 IPaBHTALIH-
OHHOCTH C THpei, BCTPOCHHOE, B MEXaHM3M BecOB., OfHAKO TEXHMKA
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pIscMBasui KHas. B mudepbnarHbX Becax MMeeTcs CrICHHAALHBIN
MEXaHH3M, KOTOPHH ypaBHOBELIHBAECTCH NPH ONpeAcNieHHOM 3Have-
HHH yria NIOBOPOTA CTPENIKH, COOTBETCTBYIOUIEM H3MEpAEMOi Macce.

OGpaTuM BHUMAHKE Ha CEAyIoRiee 0GCTOATENBCTBO. UsMeps Macey
PHNAXHHEMH WM TAGEepONaTHHMY BECAMK, Mbl CPDAaBAMBACM BEIOb
C THPSMH — MCPAME MRCCH, 2 HIMEPASA JUTHHY NipeaMeTa MacITabrol
NHHeHKoi, MH CPABRMBAEM €10 ¢ Mepolt Zammm. OfHAKO YaIHe CHTYa-
must uHast. HampuMep, B ApYXMHHRIX BECax HET MEPH MaccH. B Hux
HMeeTcst HPYXHHA — Mepa CEAN. Maccy 9T¢ BeChl TOKA3HIBAIOT 10T0-
MYy, 9T0 GnarosapsA SBACHHIO TPAaBMTALMH CHIA NPHTSIKCHHS Tena
K 3emyie NponMopUMOHAibHA €0 Macce H, CNeRORATEABHO, AedopMa-
_ M NPYXHHE MOXeT GHITh TporpalyHpoBaHa B CHWHHIAX MAacCH.
B 310M Hpeobpa3oBaHHM HCIOMBIOBAHK ABA 33KOHa — 3aKOH BCCMMD-
HOTO TATOTEHUA H 3aKOH ['yka. AHanorMIHa CHTyaHsi NpH BHITIONHE-
HHH MOYTH BCEX M3IMEPEHMH CTPENOYHBIMH NpubopamMu — MarOMeT-
PaM#, BOJIBTMETPAaMH, aMIIEPMETPAMH M T. 4. Mepoit B HMX CHYXuT
npyausa. [HoatoMy B npufope MMmeercs ceManbHOE YCTPONCTBO,
KOTOpOot Ha OCHOBE HCHONB3OBAHMSA KAKHX-THG0 PU3IMYECKHX Amie-
HHit H COOTBETETBYIOIHHX HM 3aKOHOB NpeobpasyeT uaydaemylo Gopmy
IBHXeHHS MarepHl B Mexanuueckoe JsuxeHue. Hanpumep, B aaek-
TPOU3IMEPHTEILHBIX TIPHOOPaX MATHUTONIEKTPHYECKOR CHCTEMB! HME-
€1ICs YCTPOHCTBO, CXOZHOES C IEKTPOABHTATeAtM, CojepXamiee Io-
CTOSHHHEH MarHdT W KATYHIKY H3 M30MMPOBaHHONK NPOBONOKH,
CNOCOOHYIO BPaIATLCK B oxmHnHHEKaX. Bo Boex nonobHux mprbopax
TIPYXRHHY, PASYMEETCH, HE TPalyHpyloT KaK Mepy chwitl. Kakue 6m
3aKOHH RH HCNONLI0BANKCH B NIpeobpalopauusa (POpM NBHXCHUA
MATCpHH [TPH MIMEPCHHAX, 2padyupoeKy BCEraa npomnozm’r 110 H3Me-
pAeMOif BETHYHHE.

Jins nposeneHus 0TCYETA, T. €. Wi BHpaGoTKH 3HAYCHNA H3Mepsie-
MO# BeJITIMHH, CTPEIOYNEIC HIMCPHTC/ILHEE NMPHGOPH CHAOXEHE OT-
CYETHHM YCTPOHCTBOM, COZEPXAINUM HIXANY (M3OFHYTYIO NHHEHKY)
o crpenxy. llixana nporpagyupopata B eAMHHIIAX H3MCPACMON BeJTH-
yuHn. [JeficTBHE YeNOBEKA COCTOMT B TOM, YTO OH, NOAB3YACH MIKANOM-~
suuelixoR, MIMEPSET NYTh, NPOACHHENE KOHIOM CTpeIkH. Baxuo
TIOHNMATD, YTO IHAYCHHE BeMUMHB (4HCT0) hopMHpyercs B roioBe
YeNOBEKA KAK PE3YALTAT paboTh oprama speHus. KRR Y

udpornie itsmeprTerbane MPHGGPH OTIHIAIOTCA TCM, Y10 B HAX
fpoliecc BHpaboTKH 3HAYCHHA HIMCPECMON: BEIHIMHLL @BTOMATHIH-
pOBaH, T. €. Y¢NOBeK W3GAR/ICH OT BHHOMHCHEA STol onepatmu 31{a-
HeHHE BEAWIHHE BLICBeYHBacTCA Ha Tabno. ! o

H3Mepenns, B Hporecce KOTOPLIX HETIOEPENCTBEHHO TOAYYaiOT
9HCN0, SBAMIOMCECH 3HAYEHHEM UHTCPECYIOHICH HAC BEAMYHHN,
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HA3LBAIOT UpsMbIME. OTHAKO He BCENA YAAETCS TOCTPOHTH Tpebyemoe
npeobpasyiwoiiee YCTPOHCTBO. B TakuX caydyadx ApUGeraior K Kecpen-
HLM u3MepeHnsIM. CyTb UX COCTOMT B TOM, YTO BISIBJISIOT BEIMYMHEL,
HONyCKAIOUIHE NPAMBIC M3MEPCHHR W CBAZAHHBIE C MHTEpecyiomeil
Hac BENMYMHON KaKMMH-THO0 (HanyecKuMM 3akoHaMu. MsMepsior
ITH BEJIHYMHRA, 32 HCKOMYIO BEIH4MHY TIOTOM BHUMGIAIOT. Huxaxum
OPYrUM CIOCOCOM, KpOME U3MEPEHMS, IONYIHMTh 3HaYCHMe dusnuec-
KOH BENAUYMHK HEBO3IMOXHO.

Hu 0HO H3MEPEHHE HE MOXET ORITH BHNIOTHEHO aBCQMIOTHO TOY-
Ho. HeTo9HOCTh HAa3NBAIOT NOSPEUHOCIbIO pe3yibmama.

IMpon3Bofs usMepeHHs, HeoOXOMUMO YYHTHBATH €IUE, YTO OJHO-
CTOPOHHHX ARNCHKI B IPHPOZE He OMBACT — BCErAa HPOHCXOASAT B3a-
umoacHcTBHA. [10310MY HE TOJBKG H3y4acMhEiil 60BeKT BOACHCTBYET
Ha M3MEpHTENBHE IpHGop, Ho npubop sauser Ha oonekt. Lleneco-
o0pa3Ho pat4aTh TPH CTENEHH TaKoro Biuanus. Ciraboe — poapeli-
CTBHE, H3MEHAIOMEE COCTOAHIE 0OBEKTa HACTONLKO ManNo, 4ro f1oba-
BOYHAA ITOTPENIHOCTL PE3YALTaTa H3MEPEHHS SBIIETCS HOMTYCTHMOIM.
Cpeasee — BWBOAsILES NOTPSHIHOCTh 33 JONYCTHMHE NpPEJENhl, HO
COXpaHSIOINEE KAYECTBEHHOE CBoeoOpa3ne o0bexTa. B Takux cayyasx
B Pe3ynbTaThl W3MEPCHHIt caexyer BHOCHTH moupasky. W, Hakonen,
CHABHOC — MpeBpamialolliee HIYYacMHH OOBEXT B HEYTO MHOE
(Hanpumep, AocNe NONIGTIOWEHNA DpuOOpPa MOTYT NPEKPATHTLLH ag-
moxotebanun rereparopa). OMEBMAHO, ITOT CyIait HEAOMYCTHM.

H3MEPUTEITBHAS YCTAHOBKA. CosokynHocts (GyHKIMO-
HANBHO OOBCAKHEHHBX M DACITONOXCHHRNX B OZHOM MECTE CpElCTB
M3MEPEHUR (Mep, uanepumenshdix npubopos, usmepumenviuix npeobpa~
308ameneif) ¥ BCTIOMOTATENbHEIX YCTPOHCTB, NpeAHA3HAYCHHAA HAS
TIPOU3BOACTBA H3IMEPEHMUH.

H3MEPUTENBHBN I NMPEOBPA3OBATEIIb. Cpedcmeo uzmepe-
Hul, NpUMeHsieMoe L1 NipeoGpa3oBaHng OfHOH GOpMN JIBHXCHHA
MAaTepuH B APYIYIO C UENBIO H3MEHCHMS METOAa uaMepeHui. [Ipeob-
Pa30BaHHE OCYLICCTRIAIOT Ha OCHOBC H3BECTHON 3aKOHOMEDHO#H CBA-
3U MEXIY GHINIECKUMH BENHIWHAMH, KOTOPHMH OUEHHBAIOT KOIH-
9ECTBEHHYI0 CTOPOHY 3THX IBrokeHui. Hanpumep, MExaHHYeCKoe
NEPEMEICHIE MOXHO TPeoGpPa’OBaTh B HPOTIOPEHOHANBHOE EMY JICK-
TPHYECKOE HANPAXEHHE, HCNONB3YA B KAYSCTBE HIMEPHTEILHOTO TIpe-
006pa3oBaTessl NomenyuoMemp. .

W3IMEPUTEJILHBHA TIPUBOP. Cpedemeo uzmepenuil, No3sons-
10IHEC NONYYHTh 3HAYCHHE M3MEPSEMON BETHYWHH TYTEM CYMTHIBA-
HHf TIOKasaRuil co mkanu (cTpesioyHHd mpubop) wiM ¢ Tabro
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Puc. 1.1. Ipaduueckoe npencraniextc AI0GAPHIECKOFO ITPOHCCC
B rasax Ha P~V (a), V=T (6) u P-T () nuarpammiax

0 | 4

(uudpososk nprGop). UsMmepurensirie NPHOOPHE ACHAT HA BOEASMES-
J0uEpe ¥ perwcTpapyimme. [Toanayach HOKasHBAIOUIMM NPUGOPOM, CHITH
NOKa3aHHC MOXHO TOJIBKO BO BPeMs HIMEPEHHS (B OCTaNbHOC BpeMst
OH NOKAINBACT MY/Ib HIH APYroe NOCTOSHHOE YHCHO, MPEXYCMOTPCH-
HOC KOHCTpYKuMe# npubopa). Pernetpapyionnit mpibop orandaetes
TEM, Y10 OH COXPAMACT JHAYCHME HIMCDEHHON Be/IUHH (WIH 3Ha-
YEHHA, OTHCCEHHEE K MOMEHTAM BPEMCHH, CCITH BEMYHHA H3MEHA-
. ercs). MHLIMM CHOBAMH, PETHCTPHPYIOWMH MPHGOp — YCTpOHCTRO

¢ IaMATHIO. “

U30... [or rpea. isos — paBuwit, oaMHAKOBMIA, onoGHL]. [Tep-
Basd COCTEBHAA MACTh COXHEIX C/OB, OO0INATAICIUAA PABCHCTBO HIIH
nogobue. HanmpruMep, M30TepMa, H30TONE, M30TOHM.

- A30BAPA [u30... u rpey. baros — TkecTh, Bec]. Hxommueckas
MOAEAL TEANOBOTO HPOLECCa, NPOTEKAIOHETO B FR3¢ HPH HEHIMEHHBIX
Macce ¥ HaBICHHH, BBeACHHAS J/iA HATAAAHOIO ero NPEACTARICHHA K
H3e0paxaecman Ha V—T AuarpaMMe Kak NPSMas JHHUS, CTPEMATHAACH
K aSCOMIOTHOMY HYNIO TCMIEPATYypH, a Ha P—¥ u P-T guarpamMmax
KaK POPH3OHTAIBHLE NIPAMNC NHHHH, NapalienbHbic ocaM ¥ T
(pnc. M.1) (cm. H3obapuneckuii npoyecc).

M3OBAPHYMECKHHA (M30BAPHH ) HPOUECC. Hsonpogecc,
MIPOTCKAWIHI B ra3c Ap# MOCTORHMAX. MacCe ¥ JAaRNeHHH. 3aBHCH-
MOCTH 0OBEMA 232 OT €10 TEMACPATYPH], IIPA H3p6apHIecKkoM Nponec-
ce onucwBaercy 3axonom leii-Toccaka, 3 Ha, ¥ T xaarpanme. apsmoit
MMHKeH, CTPeMAUICHCS K 36COMIOTHOMY, HyXIo TeMuepatyphl. Ha P—¥
¥ P~T puarpaMMax H300paxaoTrcfi TOPHIOHTANBHHIMH JHHHSIMH,
napaviensHeMHA ocsaM Vi T (puc. U.1).

PaGorta 4 npu usobapuueckoM pacimupenys (puc., H.1; o) npo-
NOpUNOHANbHA TUIOIAJH 3aUITPUXOBAHHOLG NPAMOYIDABHAKA:
A= B (V; -V }. Hpu u306apH4ecKOM, PACIUHPCHIHN (HATPEBaHHN)
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HOABOIKMMOE K Fa3y Tervio (0 B COOTBETCTBHH
C TEpBBIM HAYAIOM TEPMOAMHAMMKH 4ac-
THYHO TPATHTCH Ha YBENMMCHHE €ro BHYT-
PCHHEH 3HEPIHH (HarpeBaHHE), a YacTHd-
HO Ha coBepileHne paboTn: @=AU + A.
[103TOMY TEILIOEMKOCTD ra3a NPH NMOCTO-
AHHOM JaRicHy# Gosibiile, YoM TEFUIOCMKOCTD
HApH NIOCTOSHHOM 00BeMe. B yacTHOCTH, MO~
AAPHAs TEIIOEMKOCTh IPH TOCTOSAHHOM
Puc. 1.2, Tipocretimee yc- AaBreHUH Cp paBHA CyMME MOJIAPHOM Ter-
TPOficTRO s Mabmone- JOCMKOCTH IIDH TOCTOAHHOM obseMe C;,
HH n30Bapuucckoro pac- M YHEBEDCAIbHOH TNOCTOSHHOH R:
wHpenns u cxamus rasos Cp = Gy + R (cM. Ypaenenue Maiiepa).
INpy n30GapHUEcKOM OXJIaXAEHHH
{cXaTHH) HanpaRieHHe TPOLecca MEHsIeTCA Ha obparioc (pHe. U1, a)
¥ pabota A’, coBepiIacMan raioM, CTAHOBHTCS OTPHUATCIbHOH. D10
03HAYACT, YTO HE ra3 BHNONHACT paboTy, a BHEMIHME Tella COBepita-
10T NOJIOXUTEIIbRYIO paboTy A no cxathio rasa, T. e. 4’ = -4 . Bemm-
HH AU 1 Q Op¥ 3ToM TAKKE OTPHLIATE/ILHEL, T. €. BHYTPEHHAA 3Hep-
THs 7233 YMEHBIIAETCH 33 CUET OTAZYH UM TEIUIa OKPYXAIOILHM TeltaM.
PeansHuiii npouece, 61M3kuit K u306apHecKoMy, MOXHO ocylie-
CTBHTH, HArpeBas WIH OXJIaXas BO3AYX B CTEKISHHOM Kanbe, coemm-
HEHHOU ¢ TOHKOH CTeKNSHHOH TPYOKOM, OTBEpCTHE B KOTOPOKk 3aK-
PHTO HeGonMbIUM cTo160M XMaKocTH (prc. 11.2).

H30BAPH. Xumuueckne aneMeHTbl, SIpa aTOMOB KOTOPHX €O-
JiepXaT OAMHAKOBOE KOJWYSCTBO HYKJIOHOB, HO PalTHYHOC HHCIIO
npoToHoB. M300apH XapakrepH3yioTcs OMHHAKOBHM MACCOBHIM YHC~
JIOM, HO Pa3NMYHEIM 3APANOBRIM 4HCIOM. UHaue rosopd, M3obapt
B Tabmisue Mem(eneena mmmm pasHue Mecta. JlppMepoM H3obap
MOTYT CIYXHTh u;Ar ;4 mCa

HU3O0JIATOP [ot ¢p. isolateur — oraensth, pazobmars]. TepMuH
MCIIONBIYIOT B ABYX 3HaYeHusx. 1. To xe, yro duarexmpux. 2. Nerans
3NEKTPONPOBOAKH, OBECNeYHBAOINAA H3ONANHKIO (OTAENEHHE) TOKO-
BeAYHIHX YacTelt ApYyr oT Apyra, OT META/UTHHECKUX qamﬁ ycmnosox
H OT 3EMJIH. B

HN3OMEPHI [u30... H rpew. meros — O0Ms, Y4cTh]. OnMHaKkoBRe
PAXMOABKTHBHEIE M30TONA XMMHYECKHX INEMEHTOB, HMCIOIHE PasHHE
niepHomsl norypacrniana. M3oMeps XapaKTepu3yloTCss ORMHAKOBLIM 3apsi-
JIOBHIM HHCIIOM Y OIMHAXOBRIM MacCOBHM YHCIOM. H3oMepHl B TaGHIe
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Menzeneesa 3aHUMAIOT OZHO H TO Xt MecTo. JIDAMEpOM H30MEPOB
MOTYT CltyxuTh apa S9Br; y OXHOTO M3 HMMX flepHOI NOJYpacHaia
paBeH 18 MHHYTaM, Y Apyroro — 4,4 gaca,

H3OMPOLIECCHI B FA3AX [0T #30... H JIAT. Processus — MPOABH-~
XeHue]. Mucaennnie modeau TEIVIOBHX APOHECCOB, NPOTCKAIOMINX B
OTPaHMYEHHOM KOAMYECTBE ra3a NOCTOSHHOMN MacCH NpH npeHebpe-
XKHMO MANOM H3MCHEHHM ofHOH M3 NepeMeHHHX COCTOAHMI rasa:
BapicHAs, o0beMa, TeMIepaTypsl Wik SHTporinH. O4YeHb YacTo H30TI-
porteccHl EpeAcTaBimioT rpaduuecku: J1ns 310ro MCHoAB3YIOT HpAMOY-
TOMBHEE CHCTEMBI KOOPAHHAT, N0 OCAM KOTOPHIX OTKIAZLBAIOT ABE
#3 yeThipex BenwunH: P (nasnenne), V (o6vem), T (Temneparypa) v §
(3uTponus). EciM mo ocH OpaMHAT OTIOXKEHO RaBjIeHHE, a NO OCH
abcumcc — TeMmepaTypa, TO roBOPST, YT fIpoliecc u300paXxeH Ha
P-T nuarpamme. Bribop pupa A¥arpaMM 3aBHCHT OT UEIH €€ HCIIONb-
30BaHKA. Yallie Bcero HCnoAb3y1oT P—¥ auarpaMMmy. 310 06YCIOBACHO
TeM, YTO Ha TaKoit AHarpaMMe IUIOMAIb, OrpaHHdYeHHasa rpaduxom
npouecca, OpAHHaTAMU H OCHIO 80CUMCC, T. €. BHPAXCHHAN B €AHHH-
uax P xV, papna pabore, copepuIseMOlt ra30M DY €10 PACUIMPCHHH,
Wi pabote, cCOBEPIIACMOH Hal Ia30M NPH €ro CXaTHH.

HU30TEPMA [u30... # rped. therme — Temnora, xap]. UkoHuvec-
Kasi MOfieNb TEIUIOBOrO MPOLIECCa, MPOTCKAIOMICTO B Iade NPH HEM3-
MEHHBIX MacCe H TEMIEPATYPE, BRCICHHAdA JUIfl €ro HarpagHOTO npek-
CTaBieHHs M NMOCTpOeHHas Ha P—V nuarpaMme Kak paBHoGowHas
runep6ona, a Ha P—Tu V—T auarpaMMax — Kak SCpPTHKATBHHE Npsi-
Mble IHHHH, NapauicabHbe ocaM P u V (pac. H.3) {cm. Hzomepmu-
yeckuil npoyecc).

U30TEPMUYECKHWH TPOUECC [u30... 1 rpey. therme — ten-
JoTa, Xap]. Haonpoyecc, IPOTEXAIOIUHH B rase MPH MOCTOAHHKX Macce

9p 0y e.)P
) 3 I[ ]
1| M T
” Q Vv O . T. :O tLoae I AR
Puc. U.3. Tpaduaeckoe 6 MBOTCPMMYECKOTO TIPoiIedca * .

MPEACTAREEHHE
.B rasax. Ha P~¥ g), VT (6).n P—T (o) auarpammax -
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¥ TeMmiepaType. 3aBHCHMOCTS AABJICHUS OT 0OObEMA NIPH H30TEPMHICC-
KOM TPOLIECCe ONUCHBACTCH 3ak6HOM boling- Mapuomma, va P-V nu-
arpamme u3obpaxaerca paBHo6oTHOMH runepSonoit (puc. K.3). Iockoms-
KY BHYTPEHHSS 9HEPTHS ra3a NPH 3AIMEHE €ro MOAEIBI0 “HAcaNnbHBI
ra3” 3aBHCHT TONBKO OT €70 TEMHEPATYDH, TO NPH M30TCPMHYECKOM

npouecce U= const 1 AU =0 . CnenoBareisHo, o NEPBOMY Haqany
repMonpHaMuku Q= A. Ilp# H3oTepMHYECKOM PaCITHPEHUH TTOXBO-
AMMOE K a3y TeIUIO HEIMKOM fIpeBpaniaercsd B pabory paciidpeHHs.
Pabota npH H30TEPMHUIECKOM npouecce paBHa: \

A=[) Py = vRT[""’V

=vRT In ;z_’
e v — 4ucio Monei.

[Ipn M30TepMHYECKOM CXaTHH COBEpiIacMas Hax rasom pabota
LEAHKOM NPEBPAIIACTCA B TEIUTO, TEPENaBacMOE B OKPYXAIOIIYIO a3
Ccpelly, ¥ BHYTPEHHSS JHEPTHA I'a3a OCTaeTCs HEU3MEHHON,

Tem10eMKoCTh TIPH H30TEPMHYECKOM PACHIMPCHHH

-AQ_aQ
TAT 0

BeckoHeunas TEIUIOEMKOCTd He ABNsierca Gu3nyeckumM abeypaoM.
OHa 03Ha4aer, YTo MPOBOAHMOE K a3y TEIUIO He NPHBOIMT K H3MEHe-
HIIO ero TeMIEpaTypsl B CWIY TOre, YTO Bce OHO HJIET HA COBEpIIeHNe
paborni. Tpu pacumperny Q> 0 u Cp — +oo, NIpH cXathy Q< 0 1
Cp ~» —oo,

Paciiipende a3a NPH TOCTOAHHON TeMieparype IpH TOABEAe-
HHH TETDI2 MOXET TIPOHCXOJMTHL TONBKO GECKOHEYHO MENJIEHHO, T. €.
PaBHOBECHO, KBasHcTaTHUeCKH. Ilpy KOHeyHOH CKOPOCTH pacmimpe-
HHS BOSHMKHYT IDanMcHThl TCMIIEPaTyphl, H3 %€ro CHeAyeT, Y7o pe-
aNbHHI TpoLece He MOXeT OHTH OJIM30K K H30TEPMUIECKOMY.

M30TOHDI. Paimyunbie XHMHYECKHE DJIEMEHTH, AApa aTOMOB
KOTOPHIX COAEPXAT OJMHAKOBOE YUCIO HECHTPOHOB, HO PaIHYHOE
YUCHC TPOTOHOB. ¥130TOHB XapakTepU3yIOTCA Pa3NHIHBIM 3apsiOBRM
YHCNOM H PalTHYHKM MaccOBHM unciIoM. B Tabimue Menzeneepa B30~
TOHH 3aHMMAIOT Pa3HbE MECTa. [IpHMEPOM M30TOHOB MOTYT CIIyXHTH
agpa 1€ n 4N. -

H3OTOIBI [u30... # rped. topos — Mecto]. PASHOBATHOCTH XHMH-
YeCKOTO NEMEeHTa, B ATOMHBIX SIPAX KOTOPHX CONSPXMTCA OHHAKO-
BOC: YHCHO TIPOTOHOB, HO PalIWMHOE 9HCII0 HeltrporoB. Msotons xa-
PAKTEPASYIOTCA  ONMHAKOBHIM JAPIAOBRIM YHCAOM, HO DAa3IHIHBIM
MECCOBHM WMCIOM. HHaue roBopsi, H30TOMH OOHOTO M TOTO Xe XHMMU-~
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0 .V 0 T 0

Puc. H.4. I'padpuveckoe MpeacTaRACHHE KIOXOPUIECKOTO Mpoliecca
B rasax Ha PV (a), P-T (6) n V—T (g) nmarpammax

94eCKOro 3CMEHTa 3aHMMAIOT OHO H-TO X¢ MecTO B Tabiuue Mewye-
neepa. Tak, HANpuMep, BOXOPOX ¥MeeT TPH H3otona: | H — o6bra-
HHI BOZOPOJ WIHK NpoTHH, 1 H — TaXeANH BOROPOR WM AcHTEpHH,
LH — TpHTHI. Y KHCIOPOJa HMEeTCH TPH CTAGIIILHEX M3otona 'S0,

70 u 30, y orbea — Aecars ¥ 1. 4. Beero cymiecTsyer OKono Tpex-
coT ycToiuuBHX ¥ GoNee THCAYM HEYCTONYMBHIX (PaIHOAKTHBHBIX)
H30TONOB BCEX H3BECTHHX XHMHYECKHX JIEMEHTOB (Cp. Msobapw,
oM. Haomepor, Haomonn).

HU3O0TPOITNA [m30... 1 rped. tropos — cpoficTso]. ORHHAKOBOCTS
CBOKMCTB Cpeinl N0 BCEM HanpabineHuaM, Bee rassl, XMaxocTd k aMop-
e TBEPABIC TeNa H3OTPONHH MO cBOMM bH3HICCKHM CBORCTBAM.

H30XOPA [u30... 4 rpe. chora — npocrpascTso). Hkonuueckas
MOAETE TEIUIOBOIO NIpoiiecca, TIPOTeXAIOHICIO B ra3e NPH HEKIMEHHBIX
Macce u 00bEMe, BBEACHHAN OANA €[0 HATMARHOTO NPEACTABICHHS
H noctpoenHas Ha P—T muarpamme (puc. M. 4) xax npsimas JuHus,
CTpeMSIAACA K aOCOMOTHOMY HYMIO TeMIIepaTypu, a Ha V—Tu P—V

_BUWarpaMMax — KakK NpsAMas JHHUZ, npapaieiabHas ocaM T u P

(cM. Hzoxopuneckuii npoyecc).

H30XOPHYECKHMR (M30XOPHBH) [TPOLIECC [130... 1 rpey.
chora — npocrpancreo]. Hzonpouece, ApoOTeXaOWEH B rase npu Ho-
CTOSHHHX Macce 1 ofbeMe. 3aBHCHMOCTb JABAEHHS OT TEMIEPaTyphi
ApH HIOXOPHIECKOM TpoINecce OnHChBaerTcs 3axorom lllapas, a Ha
P—T puarpamme — npsamoif THHHeH, CTpeMslleiicd K aGeooTHOMY
Hymo Temneparypbl. Ha P—V nuarpamse u300paxaeTcs BEPTHKAIb-
Holt npaMolt mruueil, napainensolk ocu P (puc. U.4), [Ipu n3oxopu-
YECKOM TIpOlieCCe M3MeHCHME 00BeMa paBHO Hymo. CAeHOBaTeIBHO,
Ta3 MPM TAKOM APOLECCE HE COBEPIAST MEXAHMYECKOH paboTH. dpy-
FHMU CIOBaMH, NEPBOE HAYATO TEPMOIMHAMAKH A8 H30XOPHIECKOTO
npoliecca NpHHUMAET BUA: @ = AU . D10 03HAYACT, YTO APH HIOXOPH-
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YECKOM HarpeBaHUM Bee coODIaEMoe Ta3y TCILTIO MIET Ha YBENTHUYEHHE
€ro BHYTPEHHEH SHECPTHH.
MonsipHas TEUIOEMKOCTD 1IPH H30XOPHYECKOM NpOLiEcce

AQ AU V RAT i

_‘—-—-z—.—-—-_-—-':

vAT vAT vAT 27
roe v — YHCAO MoJel, | — uucao crenenrei csoSomun Monekynn, R —
YHHBEPCANBHAA [230BaA NOCTOSAHHAA. \
Peanpuulit npouece, GMIKKIL K HIOXOPHYECKOMY, MOXHO OCYIHE-
CTBMTDb, HArpeBan WIH OX1aXAad ra3 B FepMETHUCCKH 38MKHYTOM CO-
cyne.

t

H303HTPOINYECKHH MPOUECC [u30...  rpey. en —
B, BHYTPb, trope — NOBOpPOT, MpeBpaiuerne]. Haonpoyecc, npotexaw-
1M B Faze NPH HEH3MeHHOH Macce H Ge3 06MeHa TeruioM ¢ OKpyXa-
101eit Cpeioi, T. €. HPH NOCTOAHHONK Inmponuu. QBBYHO UIOIHTPOITH-
YeckMii Npomecc HadWBalT agHabaTHUEeCKHM WM agHAGaTHBIM.
3aBHCHMOCTD JABNEHYS ra3a oT ero ofbeMa nph anuabaTHuecKoM npo-
Lecce ONMUCHBACTCH ypaenenuem (3axonon) Iyaccona, a ua P—V mwar-
pamMMe — KpHBOii, Kpyde uaMeHsnowelica ¢ H3MeHeHHeM oGbeMa, 3eM
TIpY H3oTepMitdeckoM npouecce (puc. K.5). Teppoe Hauano Tepmoiu-
HaMWKH MpH aquaGaTHOM Npollecce pUHWMaeT BuI: A =~AU . Tipu
agMabaTHYECKOM pAaclIMPEHNH paboTa COBREPHIAETCS TONBKO 3a CYET
BHYTPEHHEH 3HCPIUH rasa. [103ToMy €10 BHYTPCHHSS IHEPIMA yMCHB-
1aeTcs M, CJIeA0BaTeNbHO, TeMIIepaTypa nonmkaercs. [Ipu anuaGaru-
YecKOM CXAaTHH raza pabora raza oTpMuaTe/IbHa (pabota NPOM3BOAMT-
Csl HE Ta30M, 4 HAJl TAa30M), BHYTPEHHAR 3nepmn ra3a yBeTHYHBaeTCH
H NOBHIAETCA ETO TEMIIEPATYPA.

a) . 6)S

0 vV o T
Puc. 11.5. F'paduraeckoe TipeICTARICHHE H30IHTPOH-
4ecKOTo Tpotiecca B rasax Ha P~V (a) u S~T (6)
ARArPAMMAaX
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TeniioeMxocTs py anNAGaTHICCKOM npolecce
= o), '

Peansnmii npouece, Gym3Kkui K axnaGarHOMy, MOXHO OCYyHIC-
CTBHTB, OfecTieuds XOPOUIYi0 TCIUIOH3ONRIMIO Ta3a, WiM OHCTPHM
PaCUIHPEHWEM HIH CEKATHEM rasa.

HKOHHUYECKAA MOAED. Ipadmaeckoe NPEACTARICHUE Mbde-
nennoli Modeau B BHIE TOYKM, JiMHMY, QUIYPH M T.11. (cM. Modesu

& Hayke).

HUMITVbC CHUIILL, I. Bextopras ¢u3uiecKas BEIHYHHA, BBE-
JCHHAA A/1sl KOJIHYECTBEHHOTO OLICHHBARHS MEXAHHYCCKOIO AeHCTBHA
O[HOTO TeNa Ha APyroe M paBHas mpow3BeicHK cuin F, KoTopolt
OLEHHBAIOT MHTCHCHBHOCTD 3TOTO ACHCTBHS, H ATCMCHTapHOIO MH-
TepBana BPCMEHH Al neiicrsnn: 1 = Far.

HUMIIYIBC TEJA (KOJAUWMECTBO IBUXEHHA TEJA), P
BexTopHan QuaHdeckas BETHYHHA, BBEICHHASA AN KONHIECTBEHHOTO
OUEHUBAHHA MHTEHCHBHOCTH HAPARICHHONO JBUXKCHWA Tesla M paB-
Hasi IIPOM3BEACHMIO MaCCHi 71 TE/Ia ¥ BEKTOPA €TI0 CKOPOCTH V: P = mrv.

HHAOYKTUBHAA KATYUIKA. Suesenm sasexmpuseckot yenu,
dgyxnomocnux. Y ciosHOE rpadHIeckoe 0603HAYCHHE MHAYKTHBHOH Ka-
TYIIKH C HANPaBICHHAMM OTCYCTA HANPAXKEHWUA H CHAH TOKA
(cM. ITpasusa 3naxos...) Mokazano Ha puc. H.6. [1IpH coraacHoM orcie-
T HANPOKCHHUR W CHIHE TOKA, KaK Ha puc. 1.6, a, noseneune uHIYK-
THBHOMH KATYMIKH OrMChiBacTcs Gopmynamm:

T . wmu=Ldidt, o l; 6) 1,-
me Y — nomoxocyenienue, L — undyxmusnocms.

Ecav Xe HanpskeHHe U CHIA TOXA OTCYH-

THIBAIOTCH BCTPeyHO (puC. U6, 6), B opmymax
JOJUKHE! MOSBHTHCA 3HAKU “MHHYC”: ) h
Y ~_[i win u ~-Ldifdr. . ,,,' -

HHOyxTHBHAS KATyllKa SBAACTCS naxogn— Puc. .6, Veomioe 1pa-
TeNeM — 3NEMEHTOM, CTIOCOGHBIM aKKyMYAHPO- diecKoe 060IHAYE-
BATH ICKTPOMArHHTHOE [BHXEHHNE B BUIE MBI - yye pppykrymHON Ka-
HHTHOTO TIOJIA H OTZABATH ero. IIpuMensercsa B tymym n nanparnen
TeX CAy4asx, KOs HeODXOaHMO HCHONb3OBATH, OTCYCTA HATIDAXCHMS U
10 CBOHCTBO, DHepria HHIYKTHBHOM KATYIIKH. CHIH TOKA: COTIACHO-
BRIpaXacTCA bopMyRaMu R 10 (a) ¥ BTpeNHOTO (6)
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2 2L 2
O6paTuTe BHEIMaH}e Ha CBOeoOPa3HyI0 CHMMETPHIO GOpMYJT, B~
PAXAIOUIMX TIOBEACHHE M SHCPTHIO MHIAYKTHBHOM KATYIIKK U KONdeH~
camopa (cM.). OHU nepexomaT APYT B IPYTa NPH 3aMEHE TTEPEMEHHBIX:
Yogq; uei; Lo C. 10 sBieHe 0OHAPYXKHBAeTCA B ANEKTPH-
YEeCKHX LENIX H B ApyTHX cayuasx. Ero HasuBawT dyasssocmbio.

HHOYKTHBHOE CONPOTHUBITEHUE. ConporirieHue HATYK-
THBHO# KATYIXM TOYTH TAPMOHHMYECKOMY nepemeHyjoMy Toky. Ono
NPONOPLHOHANEHO YIIOBOH YacTOTE @ TOKA H MHAYKTHBHOCTH L ka-
TYymkH: X, = ol (cM. Peakmushoe conpomuénenue).

HUHAYKTUBHOCTbD (xoadhdunment camonnayximu), L. Ckansap-
Has gusuveckas seauyuna, napamemp uHOyKmueHol xamyuiKu, BBEICH-
Hag I OLEHVBaHMsA CIIOCOGHOCTH KaTYIIKH “CONMPOTHRAATHCA” H3-
MEHECHMIO CUAb IAeKmputeckozo moxka NOROGHO TOMy, KaK MHEPTHOE
TeNo “coNnpOTUBILeTCS” H3MEHEHHIO CKOPOCTH (CM. MHepuusn); aHaror
Maccw. Vicnionbayercs B KauecTse Ko3dduimenTa mpornopUUuoHAILHO-
CTH B npocTeiinieif MareMaTHYeCKOW MONEAH HHOYKTMBHOH KaTymi-
kH — QOpMYRe, CBI3HBARINCH nomoxocyenaenue ¥ meximy e RbIBO-
HaMH ¢ CHIOM TOKa i B HEit:

¥ = Li.

EnnHuueit mHAYKTUBHOCTH CNYXHT zenpis, [H.

HMHAYKTHBROCTD KATYILUKW 33BHCHT OT €€ (POPMBI, PA3MEPOB, HC-
71a BUTKOB ¥ HANUYHS WIH OTCYTCTBHA (HepPOMarHNTHONO CepiaetHuKa
(MarHMTONPOBOAa). VIHOYKTHBHOCTD BO3OYUIHOM (6e3 cepmeyHHKa)
ONHOCNOHHON XATYWIKM C IUVIOTHOH (BMTOK K BHTKY) HAMOTKOW, JUIH-
Ha KOTOPOH B HECKONBKO Pa3 TIPEBLINALT e XHAMETP, BHYHCIHIOT 10 ~
dbopmyse:

L=¥>
I M‘O)

£Ae W — YHCIO BUTKOB; S — TUIOMAXE HOMEPEYHOTO CeueHnst; | — M-
Ha; g =4n-1077 TH/M — MATHHTHAS MOCTOSHHAA.

WHAYKTUBHBIA DTEMEHT. MucieHHas MOENh HHIYKTHB-
HOM KaTyMIKM, BBCJCHHAsA JUIsI PEUICHUS 34124 TEOPUH EKTPUYCCKIX
Lened K NOCTPOCHHAA KAK JNIEMEHT CXeMbl 3aMCINCHHA, NPEACTARIA-
101t coboit ABYXIOMIOCHUK, MOBEAEHHE KOTOPOrO TOYHO ONMCHIBA-
€TCsl KOMIIOHETHHM 3aKOHOM — QopMyNoH W = [, [ie ¥ — nomo-"
Kocyenaenue. IHIyKTUBHEIK aieMEHT HCIIOML3YIOT B CXEMaX 3aMeTieHMs
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HE TOJIBKO B KAYeCTBE MONEAH MHIYKTHBHOM KATYLIKH, HO M BO BCeX
TeX CNIyYadx, KOrga HEOOXONHMO Y9ecTh BIHSHUE Ha TIPOLIECCH Mar-
HHTHONO fOJIA, OKPYXAKOIWETO MPOBOAA H JPYTHE TOKOBEIYINHE INe-
MEHTH SNEKTpHvecKoi uenmy. WmayxTuBHE 371¢MEHT, BBeICHHRH
C 3TOH 1EBI0, OOBIYHO HA3HBAIOT “IIAapasuTHON HHAYKTHBHOCTHIO”.

NpuMedyanns. |. [IpeaioXeHna ¢ TEPMHHOM NGpasumuas undyxmue-
HOCMib 4acTO NIOCTPOSHN Tak, YTO CO3RACTCH BIICYATNCHHUE, GYIITO OHa ABVE-
erca aTpuByTOM PealbHOro EMEHTa — OTPe3Ka NPOBOJA, MHOAA, TPAH3MC-
TOpa M T. 1. Hano noMuwTs, 910 316 MeTadopu. O6LEKTHBHO CyMECTBYET
MArHHTHOC NOfie, a NAPASHTHAA HHAYKTHBHOCTD — 3JICMEHT CXEMbI 3aMcitie-
HUA, MBICICHHAR MOAEN®.

2. OusruecKan BeMIMHA ¥ MMeeT 1e30PHCHTHPYIONEe HA3BaHHe “AOTO-
KOCLeIvleHue” B HeNpaBWILHO ONpelcicHa B TepMuHonoruyeckoM FOCTe
19880-74. B ne#iCTRHTERHOCTH 3TO BEAMUMHA, PAaBHAs HHTCTPATY HanpaxKe-
HUR nz BpeMeHu: ¥ =Iudt, HyabHRI aHAJNOr 3NEXKTPHYECCKOTO 3apsia:
g=|id.

HH,IQ’I(L[PI}[ Hpuem nayunozo muiwaenus, COCTOSILNI B yMO3aK-
JIOYEHUH OT 4aCTHOTO K obwemy (cp. Hedyryua).

WHAYKUMA MATHUTHOIO NOJIS, B. BexropHast dusnyec-
Xad BeIMIWHA, BBCACHHAN I KOIWYECTBEHHONO OLEHHBAHMS MeXa-
HHYECKOTO JEHCTBUA MarHHTHOTO NOJg Ha ABHXYUIMESs 3apsKCHHAE
YACTHUL ¥ paBHast 110 MOAYITIO OTHOIIEHMIO MOMY/CH BEKTODOB MaK-
CHMANBHOTO BpAIKAIOMIETo MoMeHTa M, ., , IEHCTBYIOmEre Ha IIPOG-
HH{ KOHTYP, 1 IUNONBHOI0 MATHATHOTO MOMEHTa P, 3TOro KoHTYpa:

M
B= ;m . Ho nanpasicHnio sextop B coBnanaer ¢ sexTropom mar-

M
HHTHOTO MOMEHTa KOHTYPA, HAaXONAIIErocs B PacCMaTPHBAEMOM. TOY-
Xe M0JIS1 B MONOXEHHU YCTORUMBOIO PaBHOBECHAL.

VHAYIIMPOBAHHOE U3JIYYEHHE. To xe, WTo U enHyxcien-
HOe usiyuenue. -

MHEPTHOCTD [or nar. inertis — Geanesrembiniit, HEMOABIDKHBINA].
CaoiicTBo Bcex 6e3, MCKAIOTCHMS TEN, COCTOSAMIEE B CICAYIOIHEM:
1) up# OTCYTCTBHHM B3aMMOICHCTBHA ¢ APYTHMHM TeIaMH (MBICTCHHEIH
3KCHEPUMEHT) Te/IO BBUTAoCh OBl pPABHOMEPHO M TIPAMOJHHEHHO KIH
TOKOHIOCE; 2) NpH HAIMYAHN B3aHMOEHCTBHS, cornacHo Hyiotony,
TER0 MOXET ORA3HIBATH NHG0 conmporamaense, 1160 wanop. ConpoTus-
JICHHE OHO OKAa3HBaeT APYroMy Tely, Koraa To ero pasrouser. Hamop
NPOABNAETCA B BUAE BO3ZEHCTBHMSI Pa3OrHANHOrO Tela Ha TO TeNo,
KOTOPOE €0 TOPMO3IUT. T ‘
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B o0oHx ciyyasx Npy HaAMuUM BIANMOXCHCTBMS CKOPOCTH TeIa
H3MEHACTCA NOCTENCHHO (He cxaukoM). OGYCHOBICHO IT0 TEM, YTO €O
CKOPOCTHI0 Vv ONHO3HAYHO CBA3aHAa DHEprus ABHXEHUA Tena W
(TaK Ha3HBacMad KMHETHYCCKAs SHEPTUA)

2
mv
4 7

MrHoBeHHOe (cKaukoo0pasnoe) KOHeuHOe (He OeCKOHEYHO Ma-
JI0€) HIMEHCHHE CKOPOCTH. O3HAYaA0 Ohl TAKoe Xe MIHOBEHHOE KO-
HedHOe MIMEHEHME 3HEPTHH, WTO COOTBEICTBYET GECKOHCYHOMN Mowy-
nocmu. OHAKO B PHPOLE HE IPOUCXORAT NPOLIECCH, NAPAKTEPHIYEMHEIC
GECKOHEYHOH MOUIHOCTBIO.

Takum 06pa3oM, ¢ IHEPIETHICCKOH TOUKM 3IPEHHS WHEPTHOCTH
NIPOABJIACTCH B TOM, YTO JI060€E TENO ARAACTCH HAKOUNTeNeM JBHXC-
HHA: Gygy4M pa3orHaHO, OHO CIIOCODHO OTAABATH HAKOIICHHOE NBH-
JKEHME OPYTHM TeJIaM, T. €. CTYXUTh HCTOMHHKOM ABHXeHM (cM. Juna-
MUuvecKue cucmembl).

HUHEPLIKANTBHAA CUCTEMA OTCYETA. MuicieHHas Moaenb
cucmems omcyema, meso omciema XOTOPOil HE B3aUMOACHCTBYET HHU
C KAKHMH TeJIaM# WK nosisMu. Crporo roeops, GopMyIHpoBKH 1-ro
M 2-T0 3aKOHOB HBIOTOHA CHPABEINIMBLI UMEHHO IUIsi TAKOH CHCTEMEE
oTcyera (caM HbIOTOH HCNONb30Ban GeCNPOTOTHIIHEE NOHATHA abco-
JIOTHOTO NPOCTPAHCTBA U A6COMIOTHOTO BpEMEHM). PeallbHbie CHCTe-
MBI OTCYETa He SRIFIOTCS HHepUWANLHBMM. OXHAKO NPH pelieHHH
3334 MEXaHWKH BCETAa YAAeTCA HaliTH Takoe Teio OTcYeTa, HeHHep-
IMANBHOCTHIO KOTOPOTo MOXHO npeHedpeds. B YACTHOCTH, TIPH H3y4e-
HWH JBIDKEHHS HA3CMHHX, BOXHBIX HAM BOIAYBIHHIX TPAHCTIOPTHRIX
CPEACTB B NOABAIOMEM DONLIIMHCTBE CYYAaCB B KAUeCTBE TEN3 OT-
cyera npurogna 3emns. JUiA aHarw3a ABWXeHHA mwaxeT CoaHeynoH
CHCTEMR! HCTIONB3YIOT CHCTEMy OTcYera, cocroamyrn M3 ConHua u
“HeNOABMXHEIX” 3Be3M, HACTOABKO YAWICHHMX or ConHia, 410 MX
JABHXCHHMEM MOXHO NpeHeOpeus,

UHEPLIUOHHBIHN SIEMEHT. [ipocteiinias muvcaennas modeas
MACCHBHOTO Tejia (Ounamumecko2o naxonumens), BBeICHHAN JUIS penie-
HMS 33034 MEXaHHKH, JIEMEHT Packemuoti cxXemb nexauunecxgu cucme-
Mbi, KOTOPOMY NPHITHCEIBAIOT emmcmeunoe CBOHCTBO — TOYHO “IIOfA-

YHHATHCA KOMIIOHCHTHOMY 3aKOHy rF m — (CM. 2-i { 3akp Huomona).
{ipuseganwue. B mepawpsmsecreu non HeNeTIIM HASBAHMEM “Ma~
TEpHATHHSS TOUKA” N
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+ MAHEPUUA [or nar. inextia — Gesneitcrere]. SinneHue, B KOTOpOM
OGHAPYXHBACTCs unepmuocrsy rexm. Orxpirro Tamneem. Huoron cdop-
MYJIHPOBAJL XOAHYECTRBEHHOE COOTHOIICHHUE, OTPaXaioumiece UHEPLIO
¥ CBA3KBAIONICe PaBHOACHCTBYIOINYIO BCEX CHJI B3aMMOACHCTBUSA TeNNa
C EPYTHMH TeJaMH, €10 YCKOPEHHE H MACCY — BEIHIMHY, BBCACHHYIO
IS OBEHMUBAHMA CTEMCHN WHEPTHOCTH Tema (2-4 3axon Hsomona).

I"F_,=ma,

rae Fp;_“ — PaBHOACHCTBYIOLIA BCEX CHJ1, IPMIOXCHHBIX K TeIly; M —
Macca Peis; & — YCKODCHHe Tena.

HMHTEPIIONALINA [or nar. interpolation — nogHoreHue]. Ilpu-~
GMIDKECHHOE BHIMHC/IOHHE HEH3IBOCTHRIX 3HAYCHH! GyHKUMK 0o psay
HABECTHHIX €€ 3HAuUeHWH TPY YCIIOBHY, ITO 3HAYEHHS apryMeHTa, ApH
KOTOPHIX BEIYHC/ISHOT REH3BECTHHC 3HauYeHHS GYRKIRM, JieXaT BHYT-
PH TIDOMEKYTKE IRFIEHHIT apryMeHTa, npy KOTOPKIX 3HAMEHNSA (PYHK-
LMA M3BCCTHH. TakK, €C/IM M3BeCTHH 3HAYCHHA ¥,...,Y, GyHKumH
y= f(x) B To4kaX (NMpPH 3HAYEHHMAX apryMeHTa) X,...,X,
(% <...<x,), nprBamnexanmx otpeaxy [x;,x,|, wHrepnonsuus —
310 npnﬁnnxermoe BHIYHCHACHHE 3HAYCHUH DYHKUMH B page TOYeK
(pH pszie 3HaYCHUA apryMeHTa), JeXaltHX BHYTpH OTpe3ka [x,X, ]
(cp. Ixcmpanansyus). Mcnons3yioT npu o6paboTke pe3ylbTaroB 3KC-
NEPHMEHTA.

HHTEPOEPEHLIMOHHAA KAPTHHA. Pesynerar uurepdepeH-
1IHH BOJIH, T. €. YCTOHYHBAsA BO BPEMEHH M IIPOCTPAHCTBE KAPTHHA ge-
PERYIOIHXCA MBKCHMYMOB H MUHHMYMOB 3MIUIMTYA KoneGaHuH, BO3-
HHKAOMIAN NPH HAIOXCHHE KOTEPEHTHAIX BOJH,

HHTEPOEPEHIIUSA BOJIH [of nart. inter — Mexay w ferens —
Hecymmit, nepeHocanunit). fisnenne, cocroninee B YCHICHHI WIH Oc~
nabjieHH! Pe3yALTHPYIOHIEH BONHH NPH HANOKCHHM KOIePEHTHRIX
BOJIH, OGYCNIOBICHHOE NMePepacrpeicicHHEM SHEPIHH 3THX BOJH.

HUHTEPOEPEHIINA CBETA. Saiecané, cocrosiiiee B Yepeyin-
IICMCS YCHUNCHHUH H ocnaﬁ.nemm xorepem'lmx CBCTOBHX BONH npx HX
HANOXCHHH B IPOCTPAHCTRE H oGycnonneHHoe nepepacrpeseneHuem
IHECPIHH BOJIH.

UHTEP®EPOMETP [or untepdepennns 1 Mep]. Omraueckuit
HIMCPHTENLHMG NpHOOD, B KOTOPOM sIBNEHHE HHTCPHECPCHLIMM HC-
NONB3YIOT I TOYHHX H3IMEPCHHH UTHH BOJIH CIICKTDABHLIX TWHHIA,
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TIOKA3aTeNeH NPENOMICHHS [IPO3PAYHEIX TeNl, NMOBEPKU MCP [VIMHH
Hu T. A. [Tpuanun AeHCTBHS BoeX HHTepPepOMETPOB OXMHAKOB, PAVIH-
YAIOTCA OHY TOJMBKO METONAMM IOIyYeHNH KOTEPEHTHMX BONH H Ha-
3HayeHueM, Tak, untepdepomerp B.I1. IunHuka npuMcHsaercs g
HCCHEAOBaHHA KAYeCTBA 06pabOTKM MOBEPXHDOCTH METAJUTHICCKIX H3-
genuit, uaTepdepometp XK.C. XameHa — Bna U3MEPECHHs 110Ka3aTe-
Jieit MpeNfoMIEHHS NPO3PAYHEIX BeWecTB (IO3TOMY €r0 HHOra Has3bli-
BAIOT HHTEPPEPCHUHOHHBIM pedipaKmomempon).

UHOOPMAILIUA. Mugrre aeTopsl, 06Cyxras npg:nemu KH3He-
HEeSTERAbHOCTH YENOBEKa, MUINYT, YTO ETO B3aMMOJEHCIBHE cO cpenoit
COCTOHT B O6MeHe MaTepHel, JHepIueil 1 uHPopManmeil. Yxe no ox-
HOM TOH NPHYKHE HOHATHE HHPOPMAITHK 3aCTYXHBACT OGCYXIEHKA.

Bpsi i ecTb TEPMKH, 0 KOTOPOM Iocii¢ nosiicHus kuur H. Bu-
HEpa 0 KuOEpHETHKE HalnMcaHo Gonbiie, yeM O TEPMUHE unpopmayus
H NPOU3BONHLIX OT Hero (unopmamuxa, unpopmamusayus 1 T. H.).
Bumecre ¢ Tem, Goablieli YacThIO MOAM HPOCTO HCHOJNBL3YIOT ero. Kox-
mexcnyanrvioe onpedereHue IOKa3WBAET, 4TO B ITHX CIyd4asX, KaK
Npexae, OH CIYXUT CHHOHMMOM CJIOB ceedenus, coobijenue, 3nanus,
dannwe. CopceM nHade HHGOPMALMS BRIISIHT B PACCYXECHAAX ABTO-_
POB, NHITAOIMXCS ONPEACTHTS 3HAYECHHE 3TOTC TepMuHa. OnHM Noja-
FajoT, YTO HM Ha3LBAIOT ampulbym Beeil Matepuy. JIpyrue mmuiyt, yro
rOBOPUTH 06 KHPOPMALIMM IPUMEHATENIBLHO K €CTECTBCHHOK HEXHBOMK
npupoae 6eCCMHCACHHO: BO BCEX HBYYHHIX TEKCTax No QHIUKE, XH-
MMM, TEOJNIOTHH H T. Il. NOHSTTUE ‘ungopmayus’ 1isi OFHICHEHHS NpH-
pOnBE BElEH He MCmoabL3yoT. OHO OXasnBaeTcsd HeOOXOAMMBIM mpu
OITUCAHHH CHCTEM, HA3HBAEMHX KHOCPHETHYCCKHMH — XHBHX OpTa-
HHM3IMOB, HX c000ilecTs, OHOTEXHHYECKMX CHCTEM M YCTPOHCTB, B KO-
TOPLIX IPHMEHEHO aBTOMATHYECKOE YIIPARACHME.

Hexorophle aBTopH CYHTAIOT [IOHATHC ‘ungopmayus’ Heompeae-
sumMbiM. HaxoHell, Berpedalores ¢agracruueckue cyxaerusa. Hanpu-
Mep: “Hudopmals — 310 reHepwIH3aIMOHHEIM, Ge3HavanbHO-6ec-
KOHCYHBH eAWHLIN 3aKOHONMPOHECC MHUKPO- H MAKPOMEpPHHX
OTHOIIEHHH <> Ha OCHOBE ABTOKOPPCTALMOHHOMN, pe30HAHCHO-COTO-
BOM, 93CTOTHO-KBAHTOBOH ¥ BOTHOBOH NPHPOAN CBETA, TEIUIA, 3ByKA
H apyrex $apM B MUKRO- M MAaKpOCTPYKTYpax Beenennoit”.

OCMHCIATD, YTO TAKOE ‘uHdopMayus’, HO3BONSET 3HAHHE TCOPHH
NOHATHA H TEOPUHM orpefiesicHus (CM. Tlonamue u mepmun;, Onpebe/xe-
Hue). TloHATHE CYLECTBYET TONBKO B CHCTEME MOHATHIL.

B xaKylo CHCTEMy BXOAMT HOHATHE ‘ungopmayus’?.

Kax ¥ Bcsxmii npHpOAHBbIH OOBEKT, YENOBEX B3aUMOIEHCTBYET
C OKpyXajouum ero MupoM. BoazgiicTeis npyrvxX oGBEKTOB Ha YeNloBeKa
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Pa3yMHO Da3RCAHTL HA COMATHNYeCKHe (TENIECHHE) M CCHCOpAME
(peuerrroprbie). K uuciy nepsuix NpUHAAAEKUT, HapHMep, Bo3ncH-~
cTBHE 6YpHOro NOTOKA BOK B FOPHOI peKe, ypParaHHOTO BeTpa, CHEX-
HOM iaBHHR, B3pHBa. OHM, pa3yMeeTcs, RIMSIOT M Ha HEPBHYIO CHC-
TeMy. Ho, Kak fIpaBwio, 4e0BEK He B COCTOSHHMM PearupoBaTh Ha HHX
aJIeKBaTHO, TaK KAK HHTEHCHBHOCTb BOINAEHCTBUSA Ha TENO CIMIIKOM
BenmKa. CeHCOPHOE BOJIEHCTBHE — CiiaBoe; YENOBEK PEarHpyeT Ha Hero
TONLKO Yepe3, HePBHYIO CHCTEMY.

CeHcopuBe BO3ACHCTBUA, B CBOIO 0Yepedb Pa3syMHO pasne.nm Ha
opeImaMepennsie i Nenpemanepenusie. Hanpumep, rpoM, meberanbe
BOpoObBA, BOil BeTpa B NeyHo#H Tpybe, kone6aHng nonnaska npH no-
KJIeBKE — HelpeRHAMEPeHHRE BoaaehcTeis. [IpemiaMepeHHOC Bo3aet -
CTBHE MOXET 0Ka3aTh JpPYIO# YEHOBEK, APECCHPOBAHHOC XHBOTHOE
WIH CHELIHANBHO 3anpOrpaMMHPOBAHHLIR aBTOMAT (B NPOCTeHLIEM
caygae — SynunpHuk). [ipensaMepennoe BO3ICHCTBME HA3WBAIOT
cuznasoM. DTo — MaTepHANEYEE -HpolecC, CHCHHANBHO OPraHU30-
BaHHLIH TaK, YTO B HeM, KaK MPWHSTO [OBOPUTH, 34KOMEPOBARO (10
DNOTOBOPEHHOCTH) HEKOTOPOE COACpKANEE, Ha KOTOpOC MOJyYaTenb
CHTHaNa MOXeT (MJIM JOJIXCH) oTpearupoBaTh. Ilosyyateiem curHasia
MOXeT OWITH He TOABLKO YEJIOBEK, HO H O0yYeHHOC XHBOTHOE, H Ma-
NIHHA, B KOTOpOH MMEITCS “ACKYCCTBEHHBIC PELICTTOPH” — AaTdu-
KM, YIPaRISIOIMEe YCTPONCTBO W MCHONHKTEBHEE OPrankl.

Janee. OaHO N TO Ke COACPERERE MOXET GHTL EPCIAHO CHIHANA~
MH pasHoit ¢epmart Hanpumep, -pasbyauts 4eI0BEKA MOXHO FOJIO-
COM, NIPHKOCHOBCHHEM, BKJJOYME CBET M T. . AHATOTHYHO TEKCT MO-
XeT GWITh NepefiaH B JIMYHOM pasropope, no tejedoHy, Teacrpady,
TMCBMOM X T. 1. OeBuaHoO, HopMa CHIHA/IA NOAyHaTeNIo 6espazmyta
(b 61 CHYHAN NpHneN Bospemst ¥ 6¢3 wekaxenuti). Mloaywarens
HETCPECYeT TOAMKO CoAcpmaHNe curuaxa. [103TOMY G HEM H HMeeT
CMBICI roBOpuTh. Heoco3HaHHO Hi0xH MOYYBCTBOBAIHN TO AABHO, YTO
HABUIO BHIPAXKEHUE B NOSRNEHUH OMENCHENNBIX CYUECNIOUMENbRYX CO-
obuwierue ¥ ungopmanus, TPOHCXORAUIHX OT CHHOHMMHYHbLIX T/IATONOB
coobugums 1 unopmuposams. B peayisTare, Kax Npasuio, YeI0BEK ro-
BOPHMT, IT0 OH Namyyun wHPopMaumio (cooBuicHHe), 4 He CHIHAJ.

Taxkum ob6pazom, B crytae ipeTHAMEPEHHONO CEHCOPHOTO BO3REH -
CTBHSL TEPMRH unOpMayus ABNSETCA CHHOHHMOM COBA coobuyeRue
M 'CIYXHT MMEHEM COJIEPKAHMA CUTHANA.

BocnpHHuMas HenpeZHaMepeHHEBIE CECHCOPHBIC Bo:meﬁcmnx, ye-
JIOBEK pearHpyeT Ha HHX TIO-pasHOMY B 3aBHCHMOCTH OT TOIO,'Ha-
CKOMBKO BAXHE! OHH U5 Hero. HecymecTeenHEe BosfeficTrms ueno-
BEX “IPOMYCKAET NMuMMO ymei”. CylleCTBEHHBIE X& BO3EHCTBAA
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TIPHBOAAT K BHP30OTKE B 6T0 COIHAHUM HEKOETO “ciicaa”, “ormeyarka”
0 COOHTHH WMAM NpeaMeTe, ¢ro nopoausieM. B dmiocodun Takoi
“cnen” Ha3HBAIOT ompacensenm Wil omolpaxcennem. B oTpaxenuu,
TaK Xke KaK B CArHale, pavindaior Gopmy u coaepxanse. Jiaa o6osma-
OIS CONCPRANRS H B ITON CAYIAC ECHOAMIYIT TCPMRN MHPOpPMENNS.
Tlo ToH Xe IpUYKHe, YTO H NPH BOCHPHUNTHH CHrHaaa, gopMa oTpa-
XeHug ManocymecTseHHa. T1o31oMy B TakiXx Cay4asix TroBOPAT © npoms-
soncTee (aupaforse) mudopranmx (T. ¢. JHAHMA) O BOSZEHCTBYIONEM
o6bexre. “Ilomydars”, “Ho6wBaTE” HHGOPMALMIO B IPHPONE MBI HE
MOXEM — e¢ TaM HeT. CaenoBaredsno, u “o0oMeHuBaTHA” Hdopma-
el co cpeo# Toxe Hero3MOXHO. HoBylo unGOpMalHIO Mbt HpoR3-
somaM. Tloayyuts (mprobpecti) MoXHO HMHGOPMALKIO, TPOU3BEAEH-
HYIO KEM-TO paHee.”

OOBEKTH ecTeCTBEHHON HEXMBOR NPUPOIH, a TAKKE MEXAHHIMA
M MaUIHHA, NPEAHAZHAYCHHHE I PYIHOIO TPYAA, NOABEPXKEHH TOIb-
KO “TeReCHHIM” BO3NCHUCTBMAM — OHH pearnpyior “cem Tenom”. [lo-
3TOMY NIPHMEHHTE/IbHO K TAKMM obbexTaM GecCMRICIEHHO NOBOPHTD
O CHIHANAX ¥ HHGopMaAIHH. -

~ HH®PA... [or nar. infra — Hixe, nop]. [lepsas cocTaBHag 3acThb
CILOXKHBIX CNIOB, COOTBETCTBYIOINAS IO 3HAYCHMIO CIOBY Huce. Hanpu-
Mep, uHdpaisyx, HHOPaKpacHKE TY4H.

HHPPA3BYK. 3BykoBHE (MEXaHWIECKHE) BOJFHB JAaCTOTH HIDKE
16 T11, He BOCIPHHHMACMBIC YENOBEYECKNM YXOM.

HHPPAKPACHDIE TYUH. DaexTpoMardNTHOE HITYYEHHE, He-
BWINIMOe mMasoM, yaltoroit or L,5-10" no 4-10" Iu. Henocpeacraen-
HO NPUMBIKAET K KPaCHOMY KOHIY BUAKMOIO CIIEKTpa.

~ MOHU3ALUA. Hsaenue, cocTosiiee B Pa3iCICHHH HEHTPATLHBIX
ATOMOB HJIH MONEKYN BEHIECTBA Ha OTPHUATEIBHLE HOHB (HIH M€K~
TPOHBI) ¥ NOJIOXKATENLHEIC HOHB HOX BIMAHHEM BHEMIHHX (haxTopOB
(narpesanue, 3NEKTPOMArHUTHOE MINYYEHUE, NOTOK CKTPOHOB,
HOHOB H_APYTHX 4aCTHI) H 00YCNOANEHHOE OTPHBOM OT HHX OJHOTO
WIM HeCKOJNILKHX 3IEKTPOHOB.

HOHHU3UPYIOMIEE U3NIVYEHHUE. Hanyuenue, pianvoneit-
CTBHE KQTODOIQ CO CPLAQH MPHROJHMT K HOHMIAUHH JTOMOR M MOJeE-
Kya cpennl (ambda-, Gefar, raMMa-Ay4H, KOCMHYECKEE NYUH, PCHT-
TECHOBCKME JTyJIH). ‘ .
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-MOHHAS TPOBOAHMOCTD. Inexmponpoeodrocms, 06yCnoB--
AEHHas HANpagicHHbHM JBAXCHMEM HOHOB.

HOHOC®EPA [uoH... 1 Tped. sphaira — map)|. Mounsuposannas
YACTh BEPXHEH arMoC(epH, HEUMHAIOMIANCS C BHCOTH «npuuqyuo
5-10* M Haj TIOBEPXHOCTHIC 3eMIH M BPOCTHpaowasca o 2 - 10
Honuzauns BO3NyXa BePXHUX cloeB aiMochepH BHIHBACTCH auex'r*
pOMarHnTHHM ntyderneM COoHI2 M IOTOKOM 3apsKeHHLIX YACTHIL,
BUTYIaEMbIX AM.

HMOHHI [or rpeu. ion — naymmif]. SnexTpHyecku 3apMKCHHRE Ya-
CTHUR, oGpa3syloldecs NpH NOTEPe WIH TPHCOCAMHEHUM 3MEKTPO-
HOB aTOMaMK K Mosekynamu (cM. Awuont, Kamuonw).

UCKPOBOWH ’(PAE!PSH{HHFI) NPOMEXVYTOK. Ipoctpancrso
MeXIy SKTPOSAMH, B KOTOPOM NPH GONLIIMX HANPSIKECHUAX IPOMUC-
XOOHT 311e1q;pu%(cmi! paspsin.

HUCKYCCTBEHHASI PATHOAKTUBHOCTD. Hasenue, cocrosn-
1iee B NPeBPalieHUM CTAOWIBHBIX AACP OTHHX XHMHYECKHX 3JJEMEHTOB
B PalHOAKTUBHBIC Af(Pa APYTHX XUMMUECKHKX ITEMEHTOB NPH HX GOM-
63pxHpOBKE AEMCHTAPHHIMY YACTHLAMM WM NETKUMH AAPaMH i olyc-
JIOB/ICHHOE 3aXBATOM MMH ITHX YacTHl Wi saep. OTKpLUM ABIEHAE B
1934 r. dpaniyackue yaennie cynpyri Hpen n @penepux XKomro-Kiopw.
Oun obHapyxaum, yto ipR Gombapnupobke anbda-4acTHIIAMY ATI0-
MHHMH ¥ HEKOTOpHE APYTHE XHMWUECKME 3//eMEHTH HIIyYaloT He
3NEKTPOHH, KaK 370 OXMAANOCH, a MOSHTPOHHW. D70 60 HOBOE,
HEU3BECTHOE 110 TeX Nop AmieHne. OHO GbUTo 0OBLACHEHO CNERYIOMMM
ofipasoM. fixpa aMOMHHHS 3aXBATHIBAIOT AMb(dba-4YaCTHIE, HCNYCKAOT
HEATPOHH ¥ NPEBPALAIOTCA B PARKOAKTHBHNE snpa docdopa P30

s A7+, He' 5 P+, 1,
a sapa docdopa, B CBOW ouepeanh, PACNANAACH, HCIYCKAIOT IOIUTPOHH:
1sP® >y Si%+ ue.

Tak 6bu1 [10MYdeH OMHH K3 MEPBHIX HCKYCCTBEHHBIX DAIHOAKTHB-
Hux M30monoB. Cerofins WIBECTHO OKONO NOMYTOPa THICAY HeKyeeT-
BEHHO TIOY4aeMBIX PATHOAKTHBHEIX H3OTOIOB, B/T0 BPEMA KAk YHCIIO
€CTECTBEHHBIX PaJIMOAKTUBHHX IEMEHTOB He npesnnmaer 40,

PamvoakTHBHBIE H30TOIH IHPOKO HPAMEHSIOT B HAYKE H TEXHHKE.,

3a OTKpHTHE ABICHMA MCKYCCTECHWHOW PanmMOaKTHBHOCTH HUpen
u Openepux Xomo-Kiopy 6nta ynocroeust Hobenepexoit mpeMun
no xumum 3a 1935 r.
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HUCTIAPEHHUE. Heazenue, coctofillice B NMOPEXONE BEIHECTBA H3
XHJIKOIO COCTOSHHA B ra3000pasHoc €O CHOBOIHOM NOBEPXHOCTH NPK
TEMIIEPATYPE HUXE TEMIIEPATYPH KHICHHA M OOYCIOBACHROE HARH-
9HEM B XKUAKOCTH aTOMOB (MOJIEKYA), KHHETHYECKaA IHEPrHs KOTO-
PHIX NPCBHTIZET SHEPIHIO CBA3HM aTOMOB (MOJIEKYII) B Bemecrse. Sxne-
HHE NPOTEKACT C NOMIOHEHNUEM Telula.

HECTHHA. 3HauMe, O3BOIMOLICE C NOCTATONHON IS BPAKTHKH
TOYHOCTBHIO MPEACKa3nBaTh PEIYNLTATH MPOTEKAHUS CYIECTBYIONHMX
NPOHECCOB WIH HPOEKTHPOBATh ¥ IPOU3BOAMTL HOBME W3ICIHs (AN
OCYHIECTBIIITH HOBHE TIPOLIECCH), icHCTRyIonMe (IIPOTEKAIOLHE) TAK,
Kak 6uno 3axymano. Takum 06pazoM, KpaTepHeM RCTHHEL SRISETCS
TIPAKTHKA (CM. J1eMeHmbl abcoarommol Ucmunbl).

HCTUHHOE 3HAYEHHME OHU3INYECKOW BETHIHMHHI. ITo-
HATHE, JMIeHHOe QHIMIECKOro cMuicaa (cM. 1. 6 B [Ipumeuanusx
K CY. PusuuecKue seaunursiy.

HUCTOYHHUK ABUKEHHSA .- DiteMmeHT Ounamuveckoi cucmems,
B KOTOPOM MATCPHaILHOE MBIDKCHHE JEMEHTOB CpEH NipeoGpasyeT-
cd B ApvKeHUE, HOPMa KOTOPOTO CBOHCTBEHHAR HIYHAEMON CHCTEME.

HCTOYHHK HAINTPAXEHUS. AGcTpakribii (HacambHbH) ABYX-
NOMIOCHAK, OAHa H3 ABYX NPOCTEHIMX MNCICHHBMX MONCHCH HCTOY-
HHUKA eKTponATaHWd (HofipobHee cM. Hemounux moxa). )

UCTOUYHMK CHIIBL. Onna 13 ABYX TPOCTEHIINX MUCAIEKKNIX MO-
Oenest ucmoNHUKG JsuNCerlUs, BBEICHEas JUIS PEIICHRA 33/aY MCXBHU-
KH, DJICMEHT DACHEeMHOU CXeMbl MEXQru4eckod clicmeMb, KOTOPOMY
NPUIHCHEBAT ¢AMHCTBSHHOS CEOIICTBO: BO3ACHCTBOBATH Ha ApYrHe
3NeMEHTH PACYCTHOMN CXEMN WIH HX KOMITOIMHMH ONpeAencHHOM CH-
ot F (t) He 3aBHCAHIEH OT CKODOCTH #HX IEPEMELICHUA M APYTHX
MPOCTPAACTBEHHBIX TICPEMEHHBIX (cM. Junamuseckue cucTeMsl).

PIGZI;.O‘IHPIK CKQPOCTH. Onxa u3 apyx ﬂpocreﬁnmx MbiCAEH-
Hoor Modenet] ucmouHuika: deuncenus, BBENEHHAS YN PEUCHAN 3anad
MEXAHKKH, IEMEHT PACYEMHOU CXeMb MEXAHUMECKOU CUCMeMbl, KOTO-
POMY NPUIHCHBAIOT EAWHCTBEHHOE cnoﬁcmo Coo00Iars B3aUMOeH -
CTBYIO!L[HM € HMM MEMEHTAM PACUETHOH CXEMB MM HX KOMIIO3HIIH-
AM cKOPOCTh V(t), HE 3aBHCSILYIO OT CHIH PEAKLIHH 3TUX JIEMEHTOB
H ApYTUX nepemMeHHbIX (cM. JunamuiecKue CHCTCMBL).
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HCTOYHHUK TOKA. TepMur o) 6
HCHOAB3YIOT B ABYX 3HAUYEHHAX. i{'_ I.E_J A

1 B MIKOABLHBIX ¥ BY30OBCKMX YIEOHH-

Kax QM3HKH TO XK€, YTO UCMOYHUK /,]‘) u
atexmponumanus. 2. B TeopuH anext- (A ..4 b
DHYECKHX HeleH — a6CTpaKTHHIH o

(MneanbHHi) ABYXIOMIOCHHK, OXHA Puc. U.7. YeoBHoe rpadyeckoe
M3 IBYX HPOCTCHUINX MbICACHHNX MO~ OBOHATEHYE COFHETHOFO

deseii MCTOTHHKA SJICKTPONUTAHHA MEHT2 (4) K €10 BOT-aMIlepHas
(BTOpas — MCTOYHHK HANpPAKCHHI). XApaKTepHCTHKa (6)
VACHUTL OCHOBAHHE HX BBEJICHHS OPOIIEe BCETO Ha MPHMEPE COMKEYHO-
20 ghomoanemenma. Ha puc. 1.7 noxazano ero ycnoeboe rpaduueckoe
0603HaYeHNEe ¢ HAMPaBNCHMAMH OTCYeTa HANPAXKCHHA M TOKA
(cm. IIpasuna 3naxoe...) (@) v ero BONLTAMNEPHAA XapakTepUCcTHKa (6).

BonbraMnepHas ¥ApaKTepHETHKA HMEET B2 XOPOIIO PANTHYMMEIX
y4acTKa — Kpyroit ¥ naxorwit. Ecii ciiia Toka W3MeHseTes B HeGosts-
HINX APEfeNgR 110 obe CropoHhl OT HYJIS, AOBOMBHO JACTO JIOTYCTHMO
npene6pedn HAKIOHOM X3PAKTEPHCTHKH, T. €. MBICACHHO 3aMEHNTD e¢
npsAMoit, mapaniensHo# ocK Toxa (pHc. .8, a). Ha ocHoanun 31010
BBOIAT aGCTPAKTHRE (BooGpaxaeMuiil) XBYXITOMOCHUK, HA3RIBACMBIH
HCTOMHHKOM HARPSIKeNNS — 3CMEHT cxembd 3ameuenus. Ero yenosHoe
rpaguyeckoe 0b6o3HaueHHE Noka3aHo Ha puc. M1.8, 6. AnanornyHo
TIONOrUH YYACTOK XAPAKTEPHCTHKH QOTOMIEMEHTa MOXHO MBICHCH-
HO 3aMEHHUTD NPAMO#, napaUiensHOl ocH HanpakeHna (puc. 1.9, g).
Ei cooTBeTCTBYET aGCTPAKTHHI ABYXNOMOCHHK — NCTONK TOKA. i
HETo NIPUHSTO YCHOBHOE rpadHIccKoe 0603HATECHHE, IIOKAAHHOE HA
puc. 1.9, 6.

HCTOYHUK HANPSERKCHHS B MCTOYHHMK TOKA — PABHONPABHHE 3J1e-
MEHTHL CXeM 3aMeulentn (PACUETHHX CXeM) — MMICIEHHRX Moaeaelt
3NEKTPHYCSCKHX LieneH, NPEHCTABACHHRIX B rpadurieckoil dopme.

6) a) i ]
i Y & AR
) O
u u N .

Puc. U.8. Bonbr-aMriepHas xapak-

TepucTHKa (@) ¥ ycnobpuoe rpadu-

yeckoe 0603HaUeHHe (6) MCTOY~
HMKA HANPIXEHHS -

Puc. 1.9, Bonbr-amnepras xa-
paxrepubruxa (a) M ycrosHOE
rpadrueckoe 06o3naueune (6)

Y MCTOMHUKA TOKA
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WUCTOYHMK SNEKTPOITUFAHUS (HCTOSHMK NRTaHHS). Sne- ©
MENm 3neKmpuveckoil uenu, YacTo JeyXmoNOCKuK, SBISIOIIANCA HC-
TOUYHHKOM IPOTEKAIOUINX B HEl mpoueccoB. B KKIOM HCTOMHUKE TIH-
TaHHA ABHXEHHE Xakol-mMbo GOPMH (XUMUYECKOE, MEXaHUIECKOE,
snepHOe M Ap.) npeobpasyercs B SNEKTPOMaTHHTHOE NONE (KOPOYe —

anekTpHyecTso). Hanboree pacnpocTpaHeHH XHMK-
+ YecKue-M VICKTPOMATHITHHE MCTOYHHKY ITHTaHNA.
B nepesix anexTpudecTso pupabaTnipactcs 6narona-
PA HCTIOJIBL3OBAHMIO XMMWUECKHX peaKinii. Bropuie
Mpeo6pa3syioT B ANEKTPHYECTBO MEXAHHIECKOE JBK-
XKEHME NOCPSACTBOM HCTIONb30BAHMA HRICHHA SNCK-
TPOMAarHATHON WHAYKIMM. Pexe, HO KOBOJILHO Yac-
TO, NPUMEHAIOT MOJYNPOBOXHUKOBHIE COAHEHHbBIE
gomoanemermu, HaIpUMED, B KATLKYIAATOPAX M TaKk
C— Ha3HBACMAIX COMTHEUHHX GaTapesiX Ha KOCMHYECKHX
annapatax. KpoMe Toro, ¢yHiecTByloT peiko HCIIoNb-
Puc. H.10. Cxe- 3yemule MCTOYHMKM, MPHHIMA ACHCTBHS KOTOPHIX
MARTHICCKOC HI0-  yyol B senepamopax Ban-de-Ipaada 5neKTpaMecTso
gg::‘e“m AAED- * HHICOKOTO HATIPSKEHHS ROMY9AIoT GNaroiaps YHCTo
HOTOIHIIA e XaHMECKOH TPAHCTIOPTHPOBKE JEKTPOHOB Ha

AMTaHus L
MIOBEPXHOCTH GECKOHEYHOM JICHTH, U3TOTORICHHOH
3 9CKTPOM3OMALHONHOTO MaTepHana. OIMH M3 BHIOB SIEPHOLO He-
TOMHHMKA MO KOHCTPYKIHH upe3sbIuaiino mpocr (puc. K.10). JiBa cooc-
HBEX METAJUIMIECKHX MEKTPOLA TIOMEILEHH B CTEK/IHHYIO Konby, H3
KOTOpO#t OTKayaH BO3OYX (coanap Bricoxmit saxyys). Ha nosepxHocTs
BHYTPEHHETO YICKTPOIA HAHECEHO PANHOAKTHBHOE BELIECTBO, HEIYC
Kalollee MEKTPOHM, KOTOPHE YNARIHBAET HAPYXHEIH NIEKTPON.

IipaMeyanus. |. Kak npaBuiio, HCTOUHUKH YICKTPOIHTAHHS HAILIBA-
10T HCTOIHHKAMH 3€KTPOIHEPTHH. D70 HEXOPOLIO, TaK KaK Gaumbineit 4acThio
TEPMHH IHEP2HR ONPESEIAIOT KAK HMA QHIMICCKOH BEIHIHM, T. ¢. 26CcTpaK-
THOTO NOHATHA. FOBOPHTH, YTO ANEKTPOCTAHIMY NMPON3BOAAT WICKTPOIHED-
THIO, He JIyd1lie, YeM CKA3aTh, YTO NMBHHE 3aBOAN TIPOH3BOIAT “IIHBOOGBEM”.

2. HasuBars ¥X “ncrosHmRami TOKa” (XaK 310 JENai0or B yacOHAKAX QM-
3HKH) TOXKE HEXOPOUIO: B TCOPHMM CKTPHYECKHX LicTieH 3TOT TepMBH 3aK-
PCIUICH 32 OAHOM M3 NPOCTEHIMX MBICTEHHEIX MOZECH HCTOYHRKA ITHTRHUA
(c™m. Hemounux moxa).

HCTO‘[ﬂHK SIEKTPMYECKOM BHEPTHH. To xe, yro
H UCIONHUK 3eKMPONUMARUR.



KAJIOPUMETP [or rpeu. calor — Temwio ¥ metreo — H3Mepsio].
Mpubop wia namepeHu rewiosoro a¢dexra Kaxoro-1ubo npouecca,
a TaKkKe ISl M3MEPEHHA YOeNLHON TEMAOEMKOCTH T M YAeHbHOIM
Te1noTh (a3oBuix nepexonos. feppuiit kanopumerp B 1777 r. usroro-
BHIH (paHy3cKHe Hecnenoparenu AHtyan Jlopau JlaByasse # [1bep
Cumon Jlanaac. 3tor npuiop, Ha3BaHHWN BHOCTEACTBHM “NefisTHOMN
KJIOPMMETD”, MPEACTasiswi coboil B3 COOCHRIX CTaKaHa, BCTABICH-
HBX OfMH B Ipyroii, MPOCTPaHCTBO MEXAY KOTOPHIMH 3allOMHANOCH
TAIOMHUM JbaomM. Maydaemuit ipoliecce MPOXOAUA BO BHYTPEHHEM CTa-
KaHe, a ero TemnoBok 3ddekT onpenensica MO Macce PacTasuBINETo
neaa. B ciywae iponeccos, XapaKTepU3yeMbIX OTPHUATENHEIM TEIUIO-
BbIM 9drbekToM, MPOCTPAHCTBO MEXNY CTAKAHAMH MOXET OHTDH 3a-
NIOXHEHO BOROH, Jamrol NpH TeMnepaType ee 3aMepianus. TeruioBoil
3hdeKT B 3TOM CAy4ae NpAMO RPONOPUMOHANEH Macce 3aMep3iied
BORH.

. KAJIOPHA [or nat. calor — Temio, Xap]. BHecucTreMnas eauHKIa
SHepruH. BLina BBeACHA 10 YCTAHOBNECHWS 3aKOHA COXPaHEHUA SHep-
THH Aj151 OLEHHBAHKSA “KOMHYECTBA TEIUIOTH” (110 COBPEMEHHBIM Npes-
CTABNCHHSAM — HEPTHH MOJIEKY/IAPHOTO ABHXeHHsA). 1 Kanopus —
KOJMYECTBO TEIUIOTH, HeoGXonuMoe I HarpeBaHus | rpaMMa BOAK
ua 1 °C. OGo3nauenme xan. | xan = 4,868 [{x. [Jo cHX mop ACTIONB3YeT-
sl Ha YNaKoBKaX (hacOBAHHEIX NPOAYKTOB M3-32 HEAMCLMIUMHHPO-
BaHHOCTH HX [TPOU3BOIHTENCH.

KAMEPA BWIBCOHA. IMpu6op ans oGHapyXeHHS M PETHCTPa-
MY DBHXEHHS 3apSDKeHHBIX JacTHLL. Y1300pei ee B 1912 r. anrmmiicxuii
¢usuk Yapnes Tomcon Puc Bunscon. Jieliceue xamepst 0GyClIoBIeHO
KOHJeHCAlMEH ACPECHIICHHOTO Napa Ha HOH3X, 00pa3yiolHXCA B pa-
6ogem o6beMe KaMEPhE BIOJTH TPACKTOPHH 33pIKEHHOH YacTHLE. HoGe-
JieBcxad npemust no ¢uayke 3a 1927 r.

KAMEPA-OBCKYPA [or nat. camera obscura — TeMHast KoMHaTa].
TpaGop A7s nosiyaeHst V3obpaxeHHA HabmonaeMbIX npenmeTos. Ka-
Mepa-o6ckypa npeacrasifer coboil TEMHRIE UK ¢ HeGOMBHINM OT-
BePCTHEM B OAHOM M3 CTEHOK, Hepel KOTOPHM MOMEIAIOT PacCMar-
pHBaeMHiii ipeameT. CpeT, HCXONALIHI OT TIPEAMETa, TIPOXOAMT Jepe3
OTBEPCTHE M CO3AACT Ha NPOTHBOIMONOXKHOM CTEHKE KAMEPH (3KpaHe)
JIeHCTBHTENLHOE TIEPEBEPHYTOE H300paXeHUe NIpeaMeTa.
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KAMEPTOH {or HeM. Kammerton). Mepa yactoT 38yxa (cM. Mepa
Quauveckoii eesuyunn). Npencrannsger coboit craapAyio cxobKy, No
dopMe HANOMMHAIOIYIO BHTAHYTYIO B BEPTHKAILHOM HANPABICHHH
natiHCKYw 6ykBy U ¢ “Hoxxo#t” Bum3y. Ecnu, nepXxa KAMEPTOH 3a
HOXXY, YIApHTh [10 HEMY, KAMEPTOH H3JaCT 3BYK, KOTOpHIt 3aTyxaer
OYeHb MegieHHo, KaMepToH KHCmofb3yioT py HACTPOMKE MY3BKANb-
HEIX MHCTPYMEHTOB U B NieHUU. MoxeT Onrrhb NpPMMEHEH B KAa4eCTBe
PE30HATOpa B CKTPOHHOM IeHeparope asmokosebanuii, o $opme
Gm3kux rapMoHMdeckuM. Usobpen anmmiickuit Myssikant Jix. [llopp
Bl1711r.

)

KAHAEIIA. Enunyua cums cBETa, OXHA B3 CEMYU OCHOBHBIX eIy~
autt 8 CHU. 1 xannena paBHa CHie CBETa HCTOTHMKA, HCIYCKAOWETO B
HAHHOM HANPaBICHUH MOHOXPOMATMUECKOE H3MyHEHHE YacTOTOH
540-10!2 I'y (@nmHA BOAHE — 535 HM), IHEPTETHYECKAS CHIA CBETA
KOTOPOro B 3TOM HallpamieHuu ¢ocranaser 1,683 Br/cp (cp — crepa-
IHaH).

KAHOHHUYECKOE PACHIPENEJIEHHUE T'MBBCA. HauGonee
0Bt 3axoH cmamucmuseckoll u3uxu, yerasomieHHb B 1901 . ame-
puraHckuM (nanroM Jxoaaien YuanapaoM Mo66com wm paBropec-
HEIX KJIaCCHYCCKHX MAKPOCKOHMYECKHX CHCTEM ¥ PACIPOCTPaHeH HExi
TIO3HEE Ha CHCTEMB! JACTHL, TIOBEZEHHE KOTODHIX ONMCHLIBAETCH 3a-
KOHaMH KBaHTOBOH MeXaHIk:.

CyimecTByeT Heckonbko gopm pacnipenesenns 'nbbca nax pay
HBIX YCTIOBHi, B KOTOPHIX HaXOMKTCH HaydaeMas cucrema. Havbosee
4JacTO UCMOABIYIOT PACTIpenc/iCHHe, TIPMMEHHMOE LI CHCTEME C [0~
CTOSHHBIMM OOBEMOM M YMCJIOM YACTHLI, HAXOAALIEHCA B TETUIOBOM
XOHTaKTe ¢ Sonpluo# M3onMpoBaHHON cHcTeMoH (“TepmocTarom”)
¥ OOMEHUBIIOHALCST C Hell IHepruei, — KaHOHM4ECKOE pacnpenene-
Hue T'nb6ca. B HeM CBS3aHa BEPONTHOCTS COCTOAHNS CHCTEMB! C OTHO-
LEHHEM NOJHON HEPTHH CHCTEMH K CpexHel SHEpTHM TeIUIoBOro
IBYXEHUS OTACIBHOM YacTHIN, ponopunoHasHol kT (k — nocro-
siiHan Bomrsumana, T — Tepmonwnamudeckan teMueparypa). Cocros-
HME KITACCHYECKON CUCTEMEI OTpeaensieTcs HabopoM 3Ha4CHHH KoOp-
JMHAT W HMITYTBCOB BCEX YaCTHUI, 8 COCTOSIHAE KBAHTOBOH CHCTEMBbI
3aKaeTCH ONHMM M3 BOSMOXHEAIX 3Ha4CHME e¢ MONHOY 3IHEprUn
(TemnooBMEH ¢ TEpMOCTATOM OOYCIORIHBACT BOIMOXHOCTL HeGoNb-
IHMX H3MEHEHHH SHEPIMH CHCTEMBI C BPEMEHEM).

w1 knaccudueckeX cucreM 3akoH ImG6ca 3amaer Bun rbymcm»m
pacnpenenenm 9acTHIL 110 KOOPAMHATAM W NMITyALCaM g, p), paBHOM
OTHOIHEHMIO BEPOSTHOCTH ONPENETEHHLIX (C TOYHOCTHIO NO MANHIX
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HHTCPBATOB) 3HAYCHHH KOOPAMHAT X TIPOCKIMY MMIYABCOB BCEX 4ac-
THI[ CUCTEMBI (HX COBOKYMHOCTD IJiS1 KPAaTKOCTH 00O3HAYAIOT KaK ¢, p)
K MPOM3BEACHHIO MANBIX HHTEPBANOB 3HAYEHMH KOODAMHAT H TIpOeK-
UM uMITYIbCOB d dy,dz, .. dpydp,ydp,y = dedp:
_Eg.n)
Sa.p)=4e T,

I5ie A — NOCTOAHHAS, KOTOPYIO HAXOMAT 3 ycnobus [ £(g, p)dgdp =1.
JU1st XBAHTOBRIX CHCTEM KAHOHHYECKOE pacnpefe/ieHue JaeT Bhi-
paxeHne BEPOSTHOCTY HAXOXIICHMS CHCTeMb B OTPEACHCHHOM KBaH-
TOBOM COCTOSHHHM C 3Hepruei E;:
£
w, = Ae AT,

H3 xasoHuYecKkoro pacnpeseieHns [mb6ca MOryT 66T MOMyYeHE
KAK CHEACTBHSA BCE OCHOBHHE 3aKOHW CTAaTUCTHICCKON GHIMKH: MK
obnactu TIPHMCHHMOCTH KJIACCHYECKON CTATHCTHKM — pacnpedeienie
Monexyn 2a3a no' ckopocman (pacnpedenenue Maxceeana), pacnpedene-
HUE MOAEKYA 2030 60 GHEUNEM NOMENuuUarvHoM nose (pacnpedeserue
Baneymana) u pacnpedeaenue Maxceerna—bosvymana, a 1n KBauTo-
BO# CTATMCTHKM — pacnpedeneniie epmMuonos no Kearmoesin Cocmon-
Husam (pacnpedesenue Depmu—lupaxka) v pacnpedesenue 6030808 no
Keanmogim cocmosnusm (pacnpedenerue Bosze—3Bilnwumeiina).

KAIEJBbHAA MOAEID APA. Mucaennas smodeas sapa ATOMa,
BBEACHHAA 1 OOBACHEHHS YCTOMYBBOCTH APa ¥ NMOCTPOCHHAA KaK
CHCTEMA, COCTOALIAS U3 HYKJIOHOB H HaSIOMHHAIOMIaA KANENbKY M0-
JIOXHTEILHO 3apsDKeHHON XuAKoCcTH (M. Modeau ¢ nayke).

KAINWLUHP [or nar. capillaris — BonocHoit). B dvauke — Tpybka
€ KaHAIOM MAJIOrp AMaMeTpa, YpoBeHb KHAKOCTH B KOTOPOH OTIHYa-
€TCA OT BHICOTH YPOBHS 3TOH X¢ XHAKOCTH B coobuaomemce ¢ Hel
cocysie 6anpuIOr0 quaMeTpa.

KATTWUIAPHBIE ABJIEHHS. Slenenus, cocToduMe B IOTHAMA-
HHM W OTYCKAHHHK YPOBHS XHAKOCTH B Y3KO#H TpyOKe (kanuatispe) no
OTHONICHHIO K €€ YPOBHIO B COO0IAIOIUEMCA C TPYOKOR WIMPOKOM COCY-
zie ¥ 0DYCHAORICHHBIE MOMCKYIAPHRIM. B3AHMOACHCTBHEM NIPH CMATHBA-
HHM WIH HE CMAYHBAHNH XHIKOCTBIO CTCHOK TPYOKH COOTBETCTBEHHO.

KAPAT [ot nem. Karat win uran. carato]. Brecucremuas enqynnna
Maccsl. TIpHMEHSIOT B I0BETHPHOM AEe TIPH B3BCIDUBAHMY JPATOLICH-
HBIX KaMHe#l ¥ keMdyra, O6osHaueHue — Kap. | xap = 0,200 r = 200 mr.
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KATEI'OPUPOBAHME (KATEI'OPHU3ALIAA). Jlorreckan ore-
pars, poAcTeeHHAA (HO He TOXIECTBeHNAN) Kraccuduyuposanuwo. Npn
KiaccuPHUMPOBAHNM YCTAHARIABAIOT PONO-BHAOBHIE OTHOLIEHU, T. €.
OTHOIICHAA MEXITY MHOXECTBOM M ero noaMHoxecrsamy. Kareropu-
3HPYS, OTHICKABAIOT MHOXECTBO, MIEMEHTOM KOTOPOro ABISETCH AaH-
Hu# ipeaMer MLICTH. KnacCHUHMPOBAHKIO COOTBETCTBYET onpedene-
Hu0 Yepes Gauxcaluwui pod u eudosoe omauuue (MMEHYEMOE TAKXKE
KnaccHGHKATHORHEIM). KaTeropupoBannio comclmyer onpeaene-
HHe, HA3HB3EMOE nenpeauxamuenun HanpuMep, roBops:; “oHepris —
du3MdecKan BETHIHHA", MH YTBEPKIacM, IT0 sHeprus (J) amtercs
WIEMEHTOM MHOXECTBA, UMEHYEMOTO (DH3HYECKHMHA peusHamy (DB).
Ha s3miKe MaTEMaTHISCKUX CHMBOJIOB 5TO OTHOINEHH® MOXKHO BEIpa-
3uTe B BUAe De DB (3HaK € 03HauaeT “GLITh IMEMEHTOM MHOXECTBa”,

“NMPHHATIEXATH MHOXECTBY”).

KATEIOPHUA. Tepmus HCnosm3yoT B ABYX anavyennsX. 1. [onstue
(cM. Tlonsmue u mepmun) HauBhHICHIETrO YpOBHS 0000IeHMA (TaKxke
cM. Ilapnwe xamezopuu). 2. To Xe, 4To MHOXECTBO, B3ATOE B OTHOMLIE-
HHH K €T0 3nemeHTaM (cM. Kamezopuposarue).

KATHOH [or rpeu. kata — BHH3]. TI0MOXATEABHO 3apsKeHHAsS
YacTuna, 06pasylomascs 13 aTOMA WIH MOMEKYIH HYTEM HOTEpH HM
(e10) OBHOTO WIH HECKONbKMX MeKTpoHoB. KatnoHw Moryr cymie-
CTBOBATH B PACTBODAX MMEXTPONWTOB, B KPHCTAAAAX C HOHHOM CBA3LIO
n B rasax. Tepmun seesieH B 1830 r. ammnickuM dmsuxom Maitoiom
Dapaneem Ui 6603HaYCHUS YACTHI BEWIECTRA, -OCAXKIAIOIMXCH TPH
IEKTPONM3E Ha KATONE; OTCIONA ¥ HajBaHWe “MAYIEMHA K Karony”.’

KATOJ], for rpeq. katodos — nyTh BHE3]. OTPHUATEILHL TOMOC
HCTOYHMKA 3NEKTPONUTAHUS WIH 3AEKTPOA Kakoro-iubo npuGopa,
RPHCOSTHHAEMEIH K OTPULATENBHOMY MOJHOCY HCTOYHHKA.

KAYECTBO. Cm. Kavecmao #'xoautecmeo. -

KAYECTBO M KOJTHYECTBO. Bee oxpyxaomee YenoBeK oue-~
HMBAET, B KOHEYHOM CYETE, C TOYKM 3PEHHS AMYEMX IieHHOCTEM,
notpebrocteit u uurepecos.! [ToaToMy RS Hero GONBIMHCTBO BE-
weit ofuianaet csoeobpe3ucM, ONPeREIRCMBEM BOIMOXHOCTBIO HX M-
MIOMB30BAHMA. HUeIIOBEK PAVIHNACT OPYAMS TPYHA, POLYKTH ITHTAHHS,

' JiAgHble IPHOPHTCTH MOTYT COBMANATH C OGLIECTBEHHEIMH HIH NPo-
THRONOCTARINTECH BM. OXHAKO HE3ABHCHMO OT 3TOTC OLICHKA BCEraa M-
HOCTHAA.
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NPEAMETH OREXIH: K T. 1: Bee paznwansg nonoﬁﬂom pozia, B TOM THC-
e ACTaNbHBE, HAIMBAIOT KAYECTREHHLIMN.

Korzna roBopaT o KauecTse, OGNTHO MMEIOT B BUAY X8PaKTEPHC-
THKY BEIHH B LIEAOM, CO BCeMM ¢¢ creudHuecKIMH ocobeHHOoCTH~
MH. OmHAaKO TaKoil 0600ICHHLI TOAX0M NPHEMIIEM He Beeraa. Yacto
nyxHa audrpepenupauns. HanpuMep, pH TpaHCOOPTHPOBKE BAKHO
3HATH TOIBKO OTAE/ILHBIC CTODOHH. BemleH, Apexjie BGEro raGapHT-
HHE pa3sMephl ¥ MaCCHBHOCTh. OTACHBHMIE KAYECTBOHHHE 0COGEHHO-
CTH Ha3HBaloT ceolicTaamMu. K WX yucny OTHOCATCS HPOTHXEHHOCTD,
FPaBUTAUMOHHOCTD, HHEPTHOCTh, YHPYTOCTb, TEIIORPOBONHOCTD,
37EKTPORPOBOAHOCTE M JIP.

KpoMe KaueCTBEHHBIX OCOGCHHOCTEH MOASM HANo 3HATh HHTEH-
CHBHOCTH TIPOANIEHHS (CTENIEHD Pa3BHTHA) CBOKCTS. PayTHumd 10 3TOMY
MPH3HAKY NPEAMETOB, OONAKAOLIMX OXHHM H TeM Xe CBOHCTBOM,
HA3HBAIOT KoAWIeCTReERLIME. KonuecTBo onenusaoT wmcaom.? Kax
BooGHIe HoABMIOTCH YHcha? OHH OKa3HBAIOTCH HPOAYKTOM JIMCO cyera,
nnGo uamepesus. Hanpumep, KypHHbie sitiia MBI TOKYTIaeM IO ¢YeTy.
Onnako crenelb PasBHTHSA CBOWHCTBA OLICHHBAIOT TIOCPEACTBOM u3Me-
Dpenus.

KBA3MU... [or nar. quasi]. [Tepsas 9acTh CROXHEIX CNOB, HCHOAB3Y-
eMas B 3HaYCHHAX “Kak 6H”, “MHHMBI", “nourn”.

KBA3SHICTATUYECKHWN ITPOLECC. Muciennas modess npouec-
ca, BBEACHHAA /I PCIICHHA 3a7a4 TEPMOJMHAMHKM M TNOCTPOCHHaA
KaK OecKOHEYHO MeIUIeHHBIH Npoliecc fepexoa TepMOAMHAMHYEC-
KO# CHCTEMBI H3 QXHOIO PABHOBECHOI'O COCTOSIHMA B APYIo€, B KOTO-
poM B 1060 MOMEHT BpEMEHH COCTOSHHUE CUCTEMB GECKOHEYHO MaJIo
OTNHYAETCH OT PABHOBECHOTO (cM. Modeau 6 nayxe).

KBA3HYIIPYTASI CHIA. Cuna, xapakrepusylomas JeHCTBHE Ha
Teno, NMPONOPHHUOHANBHAA H TPOTHBONOIOXHAS MO HANPABACHHIO
CMEIIEHHIO TeMa U3 NOJOXeHUA PaBHOBECHA. >

KBAHT CBETA. To xe, 9T0 gromon.

#

2CnoBo Kawecmso WCTIONE3YIOT HE TOABLKO B THHPOKOM, HO M B Y3KOM
3HAYCHUH, 2 KMECHHO, IS TOTO YTOGRF OXapaKTepH#30BaTh, HACKONLKG OfHA
BEHI(b JYWIlie WIH XyXe JPYroi, ONHOTHNHON C Helr (HanpMep: “xavecTso
OTEYECTBCHHBIX ABTOMOGKJIEH OCTARNSIET XKEJATh JIYdIiero”™).

3 CnoBo xoauuecmen HENONLIYIOT TAKkE, KOIZA XOTAT CK23aTh, MHOIO Tk
HMMeeTCd KaKMX-1400 IpeAMETOR (Han,guuep “KQAHYeCTBO ap’muoﬁmxeﬁ
B TOPOZIAX HENPEPHBHO pacTeT”).
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KBAHTOBAA MEXAHUKA. Pazner ¢u3ukn, #3yvdaiomui
M ONHCHBAIOIHAH 3aKOHOMEPHOCTH ABIKEHWS MUKpoacmuy B 3aNaH-
HbIX BHCHTHVX YIOASX. :

3aKoHb KBIHTOBOH MEXaHHMKY HOCHT CTATHCTHICCKMIl (BEPOATHO~
CTHHI) XapaxTep.

KBAHTOBASA OIITUKA. Pasnen orrrixs, WSYSalonHii # OMMCH -
BaIOWHH ABNIEHHSA, B KOTODHX MpHU B3anMONCHCTBHH CBETa H BeRmic-
CTBa CYINECTBCHHH MX KBAHTOBbLIE CBOMCTBA.

KBAHTOBAS CTATUCTHYECKAA ®U3HUKA (RBAHTOBAA
CTATUCTUKA). Pasgen cmamucmuueckoii @usuxu, SOSHHKUIHI
B 20-X rogax XX B. HOCle HOARTCHHSA KBAaHTOBBIX MPENCTABNCHMIT U
HONMy4YHBIEHIE Pa3BUTHE C CO3TAHMEM KBaHTOROM MexaHMKH. [IBa oc-
HOBHBIX 32KOHA KBaHTOBOH CTaTHCTHKH — PACHPEOCAERUE (HePMUOHOE
no xeanmoevim cocmosanusm (pacnpedesenue Depmu—/upaxa) U pac-
npedenenue 6030108 no KEaMOGHM cocmoaHuam (pacnpedesenue boze—
Dlnuimeling) OMACHBAIOT HOBEACHUC ABYX THIOB PABHOBECHBIX MaK-
POCKOIMYECKHX CHCTEM: MICANBLHOTO rasa gepmuonos (SNEKTPOHOB,
ATOMOB, COCTOSIIMX M3 HCYCTHOTO YHUCHA WIEMECHTAPHHIX YacTHu,
Ip.) ¥ MOCansHOIO Ia3a 6030#06 (GOTOHOB, ATOMOB, COCTORIIMX U3
4eTHOTO YHCAa YaCTHU, M Ap.).

O61guMu ISt THX pacnpenencHuit PyHAIMEHTATBHRMU TION0X e~
HUAMU, OTIHYAIOHIMMH UX OT pacripefcNeHHlt Kaaccuseckoii craamuc-
muKu, ABASOTCS:

1) ncnosb3oBaHNE VIS ONIHCAHUA ABIKCHUSA YaCTHI] 33KOHOB K8aK-
mo6oii MeXGHUKY, B TOM YHCIIC. NPUHUUNG (COOMHOWERUR) Heonpederer—
Hocmeli leiizenbepeu,

2} yueT NPUHIMENG TOXICCTBEHHOCTH (HEPaMIHYHMOCTH) ONMHA-
KOBRIX MHMKPOYAcCTHL, BCJIECACTBHE 4Yero HMEpPECTAHOBKA JHOOHX ABYX
4aCTHI HE W3MEHSCT COCTOSHUA CHCTEMBI;

3) auckperHocTh 3HauyeHui (“XBaHTOBaHME”) MHOIMX (H3UIEC-
KHX BETHYHH (3HEPTHA, HMITYABC M Ap.), HMEIOIHAS MECTO, €CITH ABH-
XCHUE YaCTHH CHCTEMMbl OTPAHWICHO B NIPOCTPAHCTBE,

Eme omunm oTiHYMeM MoBEeAeHUsT CHCTEM (DEPMHOHOB OT KIACCH-
YECKHX CHCTEM, a TaKKe CHCTEM GO30HOB SBJISETCH CBOHCTBO hepMM-
OHOB, ONMMCEBaEMOE ¢ MOMOIBIO NpuHuuna ITaynu: B 0ZHOM KBaH-
TOBOM COCTOSSHMM MOXET HAXOIMThCS He Gones ORHON acTUUL.

O6o6menHoit hopMynol aByx pacripeieieHuit KBAHTOBOM CTaTHC-
THKH ABIAETCS BHPAKECHHE '

n =

160



rae F, — CpenHee YUCHO 3aNONHeHUA YaCTHLAMH KBaHTOBOIO COCTON -
HUS ¢ JHEpTHed €, W — XUMMUYECKWH MOTEHUMaN, kK — YOCTOSHHAA
BombliMana, 7 — TepMOIMHAMH4eCKas TeMilepatypa. 3Hak “mmoc”
OTHOCHTCH K (pepMH-Ta3y, 3HaK “MuHyc” — K 603¢-rasy.

Ilpu Hu3K¥X TeMmneparypax Qepmu-ra3 ¥ 603e-ra3 ARIAIOTCH Bhi-
POXIEHHHMH, pacupesenene dbepMHOHOB ¥ GO30HOB N0 COCTOSHM-
fIM C JHEPrHel &; CHABHO OTAHYAeTCA KAK Y ITUX [ABYX KBAHTOBBIX
CHCTEM JZpPYT OT Jpyra, TaX B OT KIaCCHMECKOTO HIASANLHOIO rasa.

Hpwu nocratouné BmcoKHx Temneparypax depmu-ra3 u Gose-ras
ABNAITCA HEBHPOXNCHHHIMU. IIpu 3TOM n; « 1, NO3TOMY MOXHO
npeHeGpeup cnaraeMuM t1 B 3HameHarene dopMyin ¥ 06a KpaHTo-
BRIX PACHpeRcTCHAS IIEPEXOIIT B KilacCHIECKOe pacnpedeaenue Maxc-
eeara—boavymana.

KBAHTOBBIY ITEPEXO/]. Cxakoo6pasHsiii Epexoll KBaHTOBOH
CHCTEMH aTOMa, MAPA H JP. C OAHOIO COCTOSIHMA YPOBHA 3HEPruM Ha
npyroe. Ipu nepexone ¢ Bos6yxaeHHoro cocToarus £; B ocHoBHOE £
cHcTeMa UAydaeT gomow Snepruu E; — E,, a ipu obparHoM nepexoge
nornomaer GoToH Takol xe aHeprun (cM. ozrouienue u uzywenue
céema amomMamu).

KBAPKH. T'unioreTHyecKye YacTHIIN ¢ SPOGHEIM MEKTPHECCKUM
3apaaom (1/3 u 2/3 3apsma >AeKTpOHA), B3 KOTOPHIX, KaK Npeanoia-
FaloT, COCTOAT 3CMCHTADHBIC 9aCTHILI, YYACTBYIOUIHE B CHILHBIX
BanMopesicTesix. Tipernoxunt B 1964 r. amepukanckuit dyisuk Miop-
peit T'ean-Mand. B cBoGomHOM COCTOAHUHN He OGHAPYXKCHMI.

KEJIbBUH. EqMHMIA TeMAEpaTypH, OIHA M3 CEMU OCHOBHEIX €I~
wuii B CHU. 1 Kenssun paren 1/273,16 repMonsHaMUYecKoi TemMiiepa-
TYPH mpoiinoli mouxu 600w (CM.).

KEHOTPOH [or mpey. kenos — mycroit ¥ (anek)Tpos). Bakyymuas
JBYXICKTPOIHASA JIAMIIA, CITYXANIas 1A BLTPAMIICHMHS TICPEMEHHOTO TOKA.

KWJIO... [oT rpey. chilioi — Trcaya]. IIpucTaBka K HAUMEHOBa~
HH10 $A3AYECKON BEMUIMHN O1A 00pasoBaHuA KPAaTHOW CIMHHILI,
paBHOM THCIYE HCXOAHHX enuHML. O6o3maueHme — x, HanpuMep
[ xm=10% M.

KWJIOIPAMM. EmuHHKIa MACCH, OIHZ W3 CEMH OCHOBHBIX £IH-
Huu B CH. 1 xsustorpaMM paBeH Macce MEXZYHAPOJHOTO TAIOHA KH-
sorpamMa. OGo3IHayeHHe — KT.

AY
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KMHEMATHKA, Paiten MeXaHHKH, H3Y4aiOWMi ¥ OIHCHEAIO-
M reOMETPHYECKHE CROMCTBA MEXAHHIECKOIO ABHXECHHA TEA IyTeM
YCTAHOBRCHHS, CBH3CH MCXAY NEPEMEIIEHHEM, CKOPOCTHIO, yCKope-
HHEM OBHXYINETOCH TEa U BPEMCHEM.

- KUHECKOII [oT rpey. kineo -— NPHBOXY B JBHXEHHE H ...CKOM].
HpuemHan 3neXTPOHHO-TyYcBas TEAECBU3UOHHAR TPYOKa M npeob-
Pa30BaHMs] SACKTPHYECKHX TeJICBH3HOHHBIX CHTHANIOB B BHIMMOE H300-
paxeHHe.

KWHETUYECKAS SHEPTUA, W,. Sueprus ap €rocs TeA,
B xnaccudecxoi mexannke W, = mv2[2, tie m — Macca, a $ — MOIyNb
CKOPOCTH TeNIa. B penstvBUCTCKOM MEXaHHKE OHa PaBHA PA3HOCTH MEXIY
MOJIHOM SHepruelt TeNna W IHEprUcH NOKOA:

2
mye 2

v i
-z
TIE ¢ — CKOPOCTb CBETa, & M, — Macca MOKos.

W, =me* -my? =

KHIMEHHWE. Ssnennd, saxmouastiteecs B HHTCHCABHOM HCRape-
HHM XUJKOCTH BO BeeM ée OOBEMe 1ipH ONMpeneieHHOR Iist AARHOH
AKHMAKOCTH TEMIIEpAType H-00YCIORIEH IO PAaBEHCTBOM JaRICHHA Ha-
CHILEHHBIX TApOB XHWAKOCTH BHEHIHEMY AaBiecHUIO. flBieHue npore-
KaeT ¢ TOrAOMICHHEM TerLita.

KNACCHO®UKAHMOHHOE ONPEAEIEHUE (onpenenenue
yepe3 GnyvixalusHit po ¥ BUIOBOe oTmMume). Knaccuduumuposanue —
JIOTHYECKAst TPOLEAypa, 3AKTI0YAIOMAACS B YCTAHOBICHHH PONO-BH-~
HOBHX OTHOMICHHH MEXIy 'TOHATASIMH WM, MHade TOBODS, OTHO-
LICHHI MeXJy MAOXECTBOM M €ro noamuoxectsamu. IToHATS cMBICH
kiacendHKauMOHHOrO onpefeneHus MPORIC BCEr0 Ha MPHUMEPE. I'eo-
METpHUYECKUX MoHsTvil. Hampumep, MHOXecTBO
xBanparoB (K) ecTh MOAMHOXECTBO MHOXECTBA
npaMoyronbHUKOB (I1). 910 OTHOMEHHE BRIpAXKA-
1oT cumBormyecky: K I, rpadudecku — 8 Gopme
-Kpyroe Diuepa (puc. K.1) wiam ¢nhoBecHo — B BUAE
OTNpeReRcHUS Yepes OGnuxalliuuil pog U BHAOBOE
ornnumne: “Ksanpar ects NpIMOYTOABHHK, Y KO-
TOPOTO BCE CTOPOMM paBHHN”. 3RECh ‘npamoyeoss-
HUK’ — POJIOBOE MIOHATHUE, ‘Kéadpam’ — BHAOBOE
Puc. K.1. Kpyru IIOHSTHE ¥ “DaBeHCTBO BCEX CTODOH” — BHAQBOE

Sitnepa OTIIHYHE.
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O6GpaTHM BHUMAHHE Ha CleAyiee 0BCTOATENBCTBO. XOTH CHOBA
K8a0pam Wi NPAMOY201bHUK ACTIGITEIOBAHE 'B ¢ AHHCTBCHHOM YHCNe, 060~
3HAYAIOT HMH MHOXECTBA: MHOXCCTBO KBAIPATOB €CTh NOAMHOXKECTBO
MHOXECTBA NIPAMOYTONBHUKOB, KAXAOMY INICMEHTY KOTOpOrd Chok-
CTBEHHO PABEHCTBO BCEX €10 CTOPOH.

PonoBoe NOHATHE HA3HBAT HOXIMHIONEM, BRJIOBOC — BONYM-
wesmngM. BUAOBLIE TIOHATHR, TOXIHHEHHEIE OMHOMY POJOROMY, HME~
HYOT conommsenmmMe. COTacHO OAHOMY H3 MIPAaBHA KIACCHOHAIM-
pOBaHMS, CONOIINNCHHME NOHNTHA B¢ UEPecexiOTCH, T. €. HH OfUH
' 3/MIEMEHT KAKOTo-NHGO H3 HHX He NPHHANICKHT HHKAKOMY APYTOMY
conogyHHEHHOMY NoHATHIO. M3 CKa3aHHOrO BHTeKaeT BaxHEHmee
TpeGoBaHpe: B ONpeAcTICHHN Hal0 HCHOIB30BaTH KMEHHO Gmuxaiimee
ponopoe noxgrie. HecofmoaeHue ero seaer K HenopasyMennaMm. Bor
XapakTepHuiit npaMep. MHOTORPATHO NMHUCATH, YTO MIKOJBHHUKH OKa-
3LIBAIOTCS B 33TPYIHEHHMM, KOINA MX CIIPaMIMBAIOT, ABIAETCH JIH Npa-
BHNBHHH TPEYTONBHYK paBHOGeApeHHbIM. HefoyMeH e 3TO BRI3BAHO
HECOIMIACOBAHHOCTMO AeuHHLMH 31HX duryp. HanasHa pasHobenpeH-
HHA TPEYTOAbHUK OTNPEEAAIOT X3K TPEYIOIHHHEK, ¥ KOTOPOTO IBE CTO-
POHN DaBHH, 3 NPAaBWILHWHA — KaK TPEYrOJLHEK, Y KOTOPOTO TpH
cTopoHbl paBHH. CoracHo opMe reduHNIME ‘pasnobedpernui mpe-
Y20abHUK’ W ‘npasunbibili mpey20avHuK’ ~ GOTIOMIMHEHHBIC NIOHATHS, .
M, CJICAOBAaTeIIbHO, OHH He NepeceKaloTes. CO3HATE/IBHO UIKONbHUKH,
KOHEYHO, He 3HAKOMH C NMPaBHIAMH KNAcCHGHUMKPOBAHHS, RO 1107~
CO3HATEbHO OHN X YCBOWIH MOJOGHO TPaMMaTHIECKOMY CTPOIO POJI-
HoTo A3bika. ITo cymecTmy Xe, NOCKONBLKY Y KaXAOro NPaBHIIBHOTO
TPEYIOJIbHAKA €CTh ABE PaBHHE CTOPOHHE, OH SRISCICHE AEMEHTOM
MHOXECTBA PaBHOOCAPEHHNX TPEYTWILHMKOB. UTOOH M36aBHTLCH OT
JTONO NMPOTHBOPEYHS, HYXHO HIMECHHTb OIHO H3 onpeaenenni. Co-
XPaHHUB NIEPBOE, HANO CKa3aTh. f‘ﬂpambﬂuﬁ TPEYronbHHK ECTh pas-
nofeapesmntl TPeyroNLEnK, y xo'roporo BCe CTOPOHH pasHN”, Coxpa-
HUB BTOPOE, Hafio HIMEHUT Nepaoce: “PaBHOGEIPCHELIR TPEYTONLHEK
€CTh TPEYTQNEHMK, Y KOTOPOTO XBE, M TONBKO BE, CTOPOHH PaBHH”.

PaccMatpuBas pojo-BHIAGBHE OTHOLICHMS, BBOIAT NMOHATHA
‘codepacanue nonamus’ U *obsem nonsmus’ . ColepXaHUEM MOHATHA Ha-
3KBAIOT COBOKYMHOCTH NPH3HAKOB, XapaKTEPH3YIOWMX JaHHOE NOHSI-
THe. HarnpimMep, 0 KaxoM MPAMOYTOILHHKE MOXHO CKa3arh, WO 3T0
wiockad Gurypa, orpaHuyeHHas 3aMKHYTOH NHHMEH, cocrodiuei u3
JeTHPEX OTPEIKOB NPAMOH, IPHYEM BCE HETHIPE yIJIa €ro — NPAMBE.
[ousTUe ‘xk6adpam’ Gorade COAEPXAHHEM, TAK KAK KPOME Hepeymc-
JIEHHHX NIPH3HAKOB MY NIPUCYIY el OMH — PAaBEHCTBO BCEX CTOPOH.
O6beMOM TTOHSATHS HA3HBAIOT MHOXECTBO BCeX NPEAMETOB MBICIH,
OXBATHIBACMBIX JAHHKWM NOHsATHeM. OGbEM MOHATUA “npamoyzonbBux’
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Gosbize 00beMa NOHATHA ‘keadpam’, TAK KaK B HETO BRIIOYCHH HE
TOJNBKO KBa#APATH, HO H Bce HUIypH ¢ YETHIPbMS NMPAMBMH YIJIAMH,
HO He BCEMM OIMHAKOBHIMM ¢TOpOHaMH. O606Imas, MOXHO cxa3aTs,
YTO BCEIAA cojiepXanue BHIOBOro mousTUsA Gorade, 9eM poNoOBOID,
a o6beM MeHbIIe. DTy MEICAL BHpaXaloT yreepxachuem: “Comepxa-
HHe 1 06beM NOHSTHS HAXOUATCH B OGPAaTHOM OTHOIeHUK”. B cpa3u
CO CKA32HHRIM B JIOTHKE CYHIECTBYIOT CHTYallHH, C TIEPBOTO B3IIAAA
RapalOKCAIhHEIE: MOTYT GHITH TOHATHS ONHHAKOBOTO 00bEMa, HO pas-
"Horo conepxanua. HanpusMep: ‘pasuocmoponnuii npamoyz0avhux’ v ‘nps-
Moyz20abKbiti poME’. \

O4epHaHO, YTO KNaCCHOMKANMOHHOE OIpefeNeHHe BRITIONHSIOT
Yepe3s AHANH3 COACPXaHHA IOKATHH. BMecTe ¢ TeM HCTIONB3YIOT K On-
Dpedeaerue uepe3s 065eM NROHAMUS.

KITACCUOHKAIINA. TepMUH HCIONB3YIOT B ABYX 3HAYEHHSIX.
1. llpueM HayIHOIO MBIILICHHS, COCTOSIIHI B ACTICHHH POIOBOTO 0~
HITHS Ha BUIOBHE. HanpuMmep, MHOXECTBO NIPSIMOYTONBHUKOB REJAT
Ha JBa MOIMHOXECTBA: PaBHOCTOPOHHHNX NPSIMOYTOJBHUKOB (KBaIpa-
TOB) M HEPAaBHOCTOPOHHUX. 2. Pesynbrar (IpoAyKT) 3T0T0 IpoLecca.

TpuMedanne. Ins MUKBAIANMA ABY3HATHOCTH HETlecoobpasHO Xpo-
LECC HAa3KBaTh He KnacCuHRAIMCH, a Kiaccuuuuposanuem.
- KNNTACCHOPHUIINPOBAHUE. To xe, 4T0 Kagccuduxayus B mep-
BOM 3HA9CHHH.

KJIACCHUYECKASA CTATUCTUYECKAA ®U3UKA (KIAC-
CHUYECKAS CTATACTHKA). Pasznen cmamucmuveckoii usuxu, 3a-
Iadel KOTopOoro ARIeTCS H3ydeHUe COCTOSHUM K CBOHCTB paBHOBeC-
HHIX CHCTEM OTPOMHOTO YHCIA YACTHII, OBHKCHHE KOTOPHIX MOXET
OBITE TOCTATOYHO TOYHO OAHCAHO ¢ MOMONIIHI0 33KOHOB KIIACCHISCKOMH
{HBIOTPHOBCKOH) MexaHvxy. [IpuMephHl TAKHX CHCTeM — OOBIMHLIC I3k,
COBOKYITHOCTH B3BCILICHHHX B Ta3€ HAH XUIKOCTH TBCPABIX HaCTHLL
(TIBUTMHOK, OGpPOYHOBCKHX 4acTull) H Xp. Kiaccuieckas cTaTMCTHyec-
xad duanxa Oxia coznana eo Bropoi nonosuHe XIX 8. {x. K. Maxcsen-
soM u JI, BonbimMasoM ¥ 3asepieHa B Hauane XX B. JIx. Y. Tub6com.

B xnaccuueckoil CTATHCTHKE HCTIONB3YIOTCS TIPEATIONOXEHHA O TOM,
YTO OAMHAKOBHIEC YACTHIH CHCTEME PAZTHIMMBI, COCTOSHMSA YacTHH
3a0AI0TCH TOYHBIMM 3HAYCHHSAMH WX KOODAHHAT M HMIYABCOB M Xa-
PAaKTEPH3YIOUIHE YACTHIIH H CHCTEMY BelTMUMHH HM3MEHAIOTCH Helpe-
PRIBHO. JTH MPEAIONOKECHUSA, KaK U TTOyJacMEIe C HX HOMOILIBIO 3aK0-
Hbl KITACCHIECKON CTATUCTHKH — 3aKOH pacnpedesents MOACKYA 2a3a no
ckopocmaM (pacnpedetenue Maxceenna); 3aKoxn pacnpedenseHus MoreKys
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243a 66-GHeuneM nomeryuanviom nose (pacnpedenerue bonsymana) u
pacnpedenenue Maxceesra—bonbymana — WMEOT OTPAaHHYEHHYIO ~
HPHUMEHMMOCTD. Kitaccudeckue pacnpeneaieHus IS MieanbHEIX razop
MOTYT PaCCMATPHBATHCA KaK YACTHBIC CIyJal 3aKOHOB K6anmoeol cma-
MmucmuKuy JUIS HEBHPOXACHHBIX CHCTEM, JACTHII.

KIIACCUYECKAA DNEKTPOHHAS TEOPUS. Teopus amext-
POMArHWTHRIX SRJICHHI ¥ CBOMCTR BELECTBa, MOCTPOEHHAsA HAa OCHOBE
_Mozienu anexmporntil 2a3. OHa O3BOJSET TEOPSTUYECKH MONYIHTD 33~
“KOHB, OTKDWTHE SMIHDHUCCKH, HalpuMep, saxon Oma, zaxow
Jcoyan—Jlenya. ¢

KOTEPEHTHOCTD [or nar. cohaerentia — clielUIcHHE, CBSA3R].
CornacoBaHHOE IPOTEKAHHE BO BPEMEHH H B TIPOCTPEHCTBE HECKOb-
K¥X KON€OaTeNbHbIX WK BOJIHOBIX APOLECCOB, IIPOSRIIONIEECS TIPK
MX CIOXCHHH.

KOTEPEHTHBIE BOJIHBI. BoiHB, HCTOUHHMKH KOTOPBEIX MMEIOT
OIMHAKOBYIO YACTOTY, a a3kl KONeGaHMi COBIIANAIOT WK PA3MMYAIOTCS
Ha HEKOTOPYIO TIOCTOSHHYIO, He SABMCIYIO OF BPEMCHH, BE/MIHRY.

KOJIEPAHUA. ®usnyeckuit nporiecc, XapaKTepH3yeMbiii TON wim
HHOI CTENEHBIO HOBTOPSCMOCTH BO Bpemexm (CwM. Baexmpomaznum-
Hwe Konebanus.)

KOJIEBATEJIbHOE JABUXEHUE. Mexanuseckoe dguncenie, or-
NMYAIOLIEECs TEM, YTO TENO ABIXETCH BO3BPATHO-TIOCTYATENLHO Wil
BO3BPATHO-BPAINATENBHO, T. €. KaXAas ero TOYKA ONMCHIBACT ONHY
H Ty Xe TPACKTOPUIO B IPOTHBOMONOXHEIX HANPABNCHHSIX.

KOJIEBATEJBHBIN KOHTYP. DnexTpHuecKas Ii€fib, COCTOR:
mas M3 MHIYKTHBHOMN KATYIIKH W KoHAeHcaTopa. Ilepuon anexrpo-
MAarHHMTHBIX KoJleOaHMif, BOSHUKAOIMX B KonebaTenb-HOM KOMTYpE,
T =2nJLC, tae L — MHAYKTMBHOCTH KaTyIIKH, C — €MKOCTh KOH-
nexcatopa. KoneGareapHuil KOATYD NPHMEHsETCs B Ka4eCTBE pe3o-
HAHCHO# CHCTEMB BO MHOTHX PaIHOTEXHUYECKHX ycmoﬁcmax
(em. Ocyuendnmop).

KOIUYECTBO. CMm. Kauecmso u koruuecmso.

KOJIUYECTBO BEIIIECTBA. OnHa M3 CEeMH OCHOBHEIX (u3m-
YeCKHX BETHIHH B cucmeme chuzuweckux eeaudurs LMTIOJN, cimyxa-
wieii 6a308 18 TIOCTPOEHHS MEXAyHapoaHo# cucreMul enuuun CU.
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Komyectso pemiectsa — cKansp. BeegeHa i oueHHBaHHS KOHYC-
- CTHA CTPYKTYPHBIX JTEMEHTOB B TEjIe UM CHCTeME Tejl. CTpYRTYpHHIMH
3IEMEHTAMH MOTYT OHTH aTOMH, MONCKY/IH, MOHH, MMEKTPOHH M
JAPYTHE YACTHIH WIM TPYIIIH YacTHIl. [UIA CHCTeMH, coaepxalueit N
YaCTHIl OXHOIO BMAA (ONHOPOAHONW CHCTEME), KOTHIECTBO BEUICCTRA
Haxonst no gopmyne v=N/N,, tie N,=6,022- 102 wons ! —
NOCTOSHHAA ABOTaAPO. YCAOBHOE 0003HAYEHAC KOMHYECTBA BEIIECTBa
H er0 pa3MepHocTH — N. ETMHHNA KONMIECTBa BEIECTBA — Moab (CM.).

KONMHUYECTBO ABUXEHMUSI. To xe, 910 Hunyavcmeaa.

KOJNIHYECTBO TEIIVIOTH. Henoanwii cunonum +epmnna
IHepauA, UCTIONB3YEMBI A 0603HaYeHHSA MOVICKYJISIPHOTO ABHXKECHUSA
(cM. Snepeun, Paboma). PyauMeHTapHHN TePMRH, HaNOMHHAMOWNH
0 TEX BPEMEHax, KOTda Moarai, Gyaro TCIUIOBHIE SBICHUS Onpele-
JIFIOTCS HE JBAKCHHEM MOAEKYJA, a IepeTeKAHHEM HEBECOMOMN XKHI-
KOCTH — TEIUIOpOZa.

KOJNMYECTBO SJEKTPUUYECTBA. To xe, YTO arexmpuvecKuti
3@33- 5

s

KOJUIEKTOP. OnnH 43 XBYX BapyXHREIX CJIOEB 6unoaapHozo mpan-
sucmopa. TN IPOBOAMMOCTH €70 COBIATAET C THIIOM ITPOBOXHMOCTH
JIPYFOro HapyXHOTO CJIofl — aMummepa..QOCHOBHEIE HOCHTEIIH SMUTTE-
pa, Bomequvie B 663y, NOCTYNAIOT 3aT¢M B KOJUIEKTOP. !

KOJNTMMATOP. Ontuueckas CHCTeMA [UTH [IOy4eHHSA Napaielib-
HOTro my4yka nydeil. [IpumensieTcs B CHEKTPANBHBIX ¥ H3MEPHTETbHBIX
ONTHYECKHX NpUbGopax.

KOJIbLA HbIOTOHA. Humepghepenyuonna xapmuna B popme ue-
PenyIoIMXCA TEMHBIX M CBETIBIX KOMEll, PAaclOJOXCHHBX KOHUCHT-
PUYECKM BOKPYT TOYKM KacaHus cepruecKoti MOBepXHOCTH IUIOCKO-
BHIYKJIOH JIMH3B C MJIOCKOCTHIO. BmepBunie omucaHe B 1675r.
aHrnuiickuM ¢usnkom HMcaakom HeloToHOM.

KOMINEHCHUPOBAHHBIY NMOJY.ITPOBOIHUK. IpumecHbIit
MOTYNPOBOIHUK, B KOTOPOM KOHUEHTPall¥¥ JOHOPHOM W aKUENTop-
HOI MpUMeceif NPaKTHYECKH ONUHAKOBH, TaK YTO €ro yAeibHas Npo-

*BOAMMOCTD MMOYTH TaKas Xe, KaK COOCMAEHHO20 NOAYPOBOOHUKA.
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KOMIIOHEHTHBHH 3AKOH. 3axon, orpakalomuti nobefeHue
KOMITOHEHTa (3716MEHTa) CHCTEMHE M HE 3aBHCSIMIE OT MeCTONQIOXKe-
HHS MEMEHTa B CHCTEME M OT ee CTPYKTYPH (CM. -Cucmemnviti nodxody.

KOMHTOH-9dD®EKT. flrnenne, cocrodmree B YBEIHICHHH I~
HbI BOTHK PEHTTEHOBCKHX Jiydell IPH paccessHA HA BEMIECTBAX C JIeT-
XMMH aToMaMH, 06YCIORIEHHOE YNpyrmM p3amMoznelictBueM dorto-
HOB CO CBOOONHRIMM WM CNabo CBA3AHHLIMH 3NIEKTPOHAMM.

KOHBEKIIMA (TEPMUYECKAS). Asnenne, cocToNmice B 1Te-
PEMEIIMBaHAM a3a AN XHIKOCTH TPH HEPAaBHOMEPHOM HarpeBaHHH
M O6YCNORIEHHOE 3aBUCHMOCTHIO TUIOTHOCTH 333 H XHAKOCTH OT TEM-
nepaTypul. )

) 6y
KOHJIEHCATOP for mar. condensare — cry- Ji ,i
ATH]. JdesMeHm MeKmpunecKol uenu, 0gyxnonoc-
nux. YcrosHoe rpadigeckoe 0003HaYCHHE KOHIEH-
CaTopa ¢ HAMPABRCHASAMHA OTCUETa HANPSDKCHUS H ,
cHIH ToKa (cM. [Tpasusa 3naxoe...) Moka3aHo Ha ‘i/' 0

puc. K.2, a. Ilpu cormacHoM oTcdeTe HARPSHKCHRS

¥ W CWIH TOKa §, KaK Ha pHc. K.2, ¢, noseneHue
> P > Puc. K.2. Ycnosnoe

KOHIEHCATOPa ONUCHBAIOT GopMYNIhl poeckoe OBOGHA-
q =Cu win i =Cdufdt, YeHHe KOHICHCATOpa W
HanpasTcHAR QTCYeTa

rae C— emxocms (2), g — 3aps0. HATIDAXCHWA ¥ CHIN

Ecnu xe HanpsokeHue M CHIA TOKA OTCYMTH- roua: cormacioro (a)
Bath BCTpeyHo (puc. K.2, 6), B GopMyNax ROMXHH  y perpesroro (6)
NOABHTCA 3HAKM “MHMHYC”: .

- q=~Cu wnu i =-Cdufdt.

KoHaeHcaTop sIBISeTCs HaKOIMUTENeM — JJIEMEHTOM, CHOCOGHHIM
aKKyMyJIMPOBaTh JIEKTPOMArHUTHOE NBMXEHAE B BHAE CKTpUYeC-
KOTo Tioiisi B OTAaBaTh ero. [ipuMenserca B Tex caydanx, KOraa Heob-
XOIMMO HCIIOL3OBATD 3TO CBOHCTEO. JHEPIHA KOHACHCATOPa BRpaxXa-
ercsa GopMynaMu:
oF ¢ _qu

2 2 2° )

OGpaTuM BHMMAaHHE Ha CBOCOOPAsHYI0 CHMMETPHIO dopMyn, Bbi-
PaXAIOIMX TOBSACHME U SHEPIHIO KowOeHcamopa W uHOyKmueHol Ka-
mywxu. OHK NEPEXONST APYT B JPYTa IPH 3aMEHE NEPEMEHHHX: ¢ & ¥,
i u; C o L. 970 siBeHRE 00HAPYXUBACTCH B INECKTPHUSCKHUX LiSHAX
H B Apyrux cny4asx. Ero HasbiBaIoT dyanvrocmbo.

W=
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KOHIAEHCAIIUA |or mar. condensatic — crymeHune, YNAOTHE-
Hue]. SBiensue, cocTosilee B MEPEXOHS BEIHECTBA M3 ra3scobDPa3HOLO
COCTOSHHA B XHAKOC (TBepnoe) npu cOMHXEHMH MOJIEKYN Napa
C MOBEPXHOCTBIO HUAKOCTH (TREPIOTO TE/ia) U OODYCIORACHHOS MpPH-
TSEKCHHEM MX MOJICKYJIaMH, HAXONSITHMNCS Ha NOBCPXHOCTH AUIAKO-
CTH (TBEPAOTO TeNa). SIRICHHE CONMPOBOXAACTCA BHACICHHEM TEILIA.

KOHWYECKHHA MASTHHUK. Teno, noABcIieHHOE Ha BEPTHKA-
HOH HHTH H COBEPIIAIONICS KOMeGaHHA B FOPHIOHTATEHON IUIOCKOCTH.
TpaeKTOPMS BMXCHMS Te/Ia — OKPYXKHOCTE, 4 HUTh OIACHBAET KO-
HWYECKYIO TIOBEPXHOCTD, C YeM W CBS3aHO HA3BAHHE CHCTEMEL.

KOHKPETU3AIUA. [puem nayunozo muiwnenus, cOCTOSUIHNE B
TNpeBpAINCHKH NpeAenbHoi abcTpaxumm (cM. Hdeasusayusn) B MBIC-
NEHHO KOHKPETHOC IYTEM COEOHHEHHA B CHCTEMY NpEAeabHRIX afcT-
pakuuif ee 3MEMEHTOB, YTO NPUBONHUT K MOCTPOCHHIO MBICICHHOM
MOIEAH CHCTEMB, MPUTOTHOR U1 PELICHHUSA pPasHEIX 3alay.

KOHKPETHHE CYWIECTBUTEJIBHBIE. CymectBurensHeie,
CIyXalllHe MMEHaMK Benielt (cp. Omedevennnie (abcmpaxmubie) Cyiye-
cmeumenbrue).

KOHCEPBATUBHAS CHIA. Cuna, paboTa KOTOpOH He 3aBHCHT
OT IYTH, TI0 KOTOPOMY TENO MEPEXOMUT U3 HAYAILHOLO MONOXKCHUS B
KoHeyHoe. Hampumep, cwini TATOTEHMS, YIIPYTOCTH, MEKTPOCTATH-
YeCKHE CHITEL

KOHCEPBATHBHASl CHCTEMA. Mexanuueckad cuctema, B
KOTOpOii Boe BHEIIHHE CIIHI CTALIMOHAPHH M NMOTCHIMATBHE, & BCe
BHYTPeHHHE CHJIB! TOTEHUMANBHBE, [N KOHCEPBATUBHRX CHCTEM BhI~
MONTHACTCA 3aKOH COXPaHeHMs MEXaHHYeCKOH SHEPruN.

KOHTEKCTYANIBHOE OIIPEAENEHME. Onpedeserue — npo-
nexypa, COCTORINAS B YCTAHORICHMH 3HaveHus ciosa. Koria ssomsr
HOBHIE CJIOBA JUISL 0G03HaYCHHUs HEM3BECTHHIX PaHEe TEPEAMETOB MbIC~
M (WIM MCTHONB3YIOT B HOBOM 3HAYECHMH CTaphie), MOJB3YIOTCS YiKe
ONMHCAHHLIMM BHIaM¥ onpeneneHuit. Ho' Kak y3HaioT 3HAYCHUA A3BHO
UCTIONB3YeMBIX B A3KKe CoB? B ApuHiuUIe oueHb npocto. Haxamnusa-
10T MHOXECTBO NPeIIOXEHHN WM MUKPOTEKCTOB, B3ATHIX Y3 KHHT,
KYPHAIOB ¥ Ia3eT, COREPXKAUMX UHTEPECYIONee HaC CNOBO, H AHANM -
3UPYIOT HX COAEPXATENLHO. B pesylibTaTe CTAaHOBUTCSH SCHBIM, YTO 03~
HayaeT CIOBO B KAXIOM NPCANOXRCHHH. DTy NMpoileAypy HA3HIBAIOT
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KOHTEKCTYATPHEM OHPERCACHACM (KOHTCKCT — H3LIKOBOE OKPYXKEHHE
cnopa). MIMEHHO ITHM MCTONOM NOAL3YIOTCH JIMHIBHCTR, paspabarH-
BalonHUe TOMKOBEIC C/10BAPH, B peayisTate KOHTEKCTYANRHOIO ompe-
HeneHust, KaK IPaBHIIO, OKA3HIBACTCS, YTO €JIOBO MMEET HECKOILKO 3Ha-
yeHuit. X yKa3sisaioT B TOAKOBHIX CROBAPsX Noa Homepamu (1, 2, 3,...),
cHabxas NpMMEepaMy M3 JIMTEPATYPHBIX HCTOMHHKOB.

KOHIIEHTPALIUA HOCUTEAENA SAPSTIA, n. Cxansipsas Qu-
3WYecKas REJIMUHHA, BBEACHHAA I KONMYCCTBCHHOIO ONECHWBAaHUSA
IYCTOTH DPacTpeAcNeHHUs HOCHTeNGH 3apsama B ofseMe MPOBOSHMKA
¥ paBHas OTHOIICHMIO YHcna AN HocHTeneit 3apsma, HaXOZSUIMXCH
B 3NieMEHTE 00beMa AV, X 06beMy 31OTO 2MeMeHTa: 1= AN/AV.

KOPOHHBIA DIIEKTPUYECKHI PA3PA/L. CaMocTosTennRbii
3MEKTPHYECKMI PA3PSN B rasaX, IMPOHCXOMAIIHI NMpH aTMochepHOM
JABACHMM B YCJIOBMSIX PE3K0ii HEOMHOPOZHOCTH ANEKTPHICCKOTO OIS
(HanpuMep, BOSHIN BACKTPOLOB ¢ GONbIIOH KPMBH3HOH NOBEPXHOC-
TH! OCTpHsI, BPOROAA H OD.).

KOPIYCKYVIIA [or nar. corpusculum — gactuua). B dpusmuke — ya-
crrua. Yauke MCHOKB3YIOT NPHAAraTeIbHOE OT CJIOBA KOPHYCKYAT —
Kopnyckyaspuuiil, T. €. 00NaIAIOIMHUK CBOHCTBAMM JaCTHLH.

KOPITYCKV/ISIPHO-BOJIHOBOH JYATU3M. pencrapnenne,
Jiexallee B OCHOBE KBaHTOBOM DH3HKHU, MO XOTOPOMY B HOBEACHHH
MHKPOOGBEKTOB NMPOSABARIOTCA KAK BONHOBHIE, TAK M KOPIYCKYAsp-
HHe cBoilicTBa. Tak, cBer npu uxTephepeHiy, THPakuUMHA # NoxI-
pH3aLM¥ NPOABISIET YMCTO BOJHOBHIE CBOWCTBR, 2 NPU BHEHIHEM
domosgpexme ¥ pomonposodumocmu — YUCTO KOPHYCKYNAPHRIC CBOH-~
ctea. C Opyroit CTOPOHH, 3NEKTPOHH 6 kamepe Busvcona semyr cebGi
KaK YaCTHUR, 3 B3aUMOAEHCTBYS ¢ MOHOKPHCTALIOM, JHdparupyioT
KaK BOJAHA C WIHHOA BOMHL

A=h/mV,
e h — nocmosnnan Haanka, mV — umnyasc asexmpona (cM. Boanw de
Bpoaiins).

KOCBEHHOE U3MEPEHUE. Hamepenue, ucrions3yeMoe B T€X
CHAy4asiX, KOria o KaKuM-jH00 NpHINHaM HEBO3IMOXHO MPHUMECHMTD
npamoe uameperue. COCTOMT B TOM, 4TO BHSIBASIIOT BEIMIMHE, CBA3AH-
Hble ¢ HHTEPCCYIOICH BeaAHYHHOH GHINICCKUM JAKOHOM H JOCTYI-
Hble APAMOMY HM3MepeHMI0o, M3MepaioT 3T BENUYMHM, [IOCHC 4ero
3HaYeHUE HCKOMOM BEJIMYMHL BHYMCIAIOT.
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KOCMHUYECKHME JIYUM. IMToroxk aTOMHHX fiep, B OCHOBHOM
MPOTOHOB, NAHAIOUMX HA 3EMITIO H3 MHPOBOTO IPOCTPRHCTRE PaBHO~
MEPHO CO BCEX HAaNpawrIecHWH, H'Co3aBacMoe HM B aTMocdepe Bro-
PHYHOC M3INyYeHHe, B KOTODOM BCTPEYAIOTCH BCE H3BECTHHE 3/1€-
MeHTapHHe yacTHUH. CpenHss IHEPIHs NEPBHYHBEIX KOCMHYECKHX
nyuei 1010 3B, Orxprur ux B 1912 r. aBcTpuiicknit dusuk Buxrop
®pauy Fece, 3a yro 6601 yaocToen HoGenesckoli npeMuK 110 Ghuan-
xe 32 1936 r.

KOCMUYECKHE CKOPOCTH (neppas v;, BTopast v,, TPEThS v3).
MuHBMaTbHEe 3HAYCHNS HAYAIBHOH CKOPOCTH Teja)y HPH KOTOPHX
3T0 TENO: MOXET CTaTh CIYTHUKOM IUTaHETH — V;; CTaTh CITYTHHKOM
ConHta — v,; nokuHyTs CONHEYHYI0 CHCTEMY — V5.

KODOGOUUUEHT BHYTPEHHEIO TPEHUS. CMm. Kosdhduyu-
enm Ounamuyeckoii 8a3xocmu u Ko3dpduuuenm Kuremamuyieckoli eq3-
Kocmu.

KOSPOULUERT BAZKOCTH. Cm. Koaduyuenm dunamuyec-
Kou @’3K0CMU W Kosq)ctaqueum xunex)camuuecxoﬁ BA3KOCMU.

KODDOUIIMEHT IUHAMUYECKOM BA3KOCTH, 7. Cka-
napHasg (U3MYecKas BeNMYHHA, BBCACHHAN IS KOJIHYECTBCHHOIO
OLIEHUBAHHUA CONPOTHBICHHS, BO3HHKAIOUIEro MEXIY HABYMS IBHXY-
LI[HMHCH APYT OTHOCHTEJIBHO APYIa. CMEXHHIMH CAOSMH XKHAKOCTH
(raza), pasHasi OTHOLUCHMIO TAHTCHUHAIBHOM CHAN F, xapaktepu3ay-
WHICH 3TO CONPOTHRIEHHE, K MPOU3BEACHUIO TDANMEHTA CKOPOCTH

du
dz 7 W IUrowany dS TMOBEPXHOCTH CONPHKOCHOBEHUSI STHX CIIOER:

au as
dz

KOSPOPUUHNEHT JUDODY3UHN, D. CxanspHas PUndeckas Be-
JNMYHHA, BBEACHHAA NS KOJHYSCTBEHHOIO OLIEHMBAHHA CNOCOGHOCTH
MOJIEKYJI ONHOIO BEHIECTB3 NPOHMKATL B APYTO¢ BEUIECTBO APH UX
CONPUKOCHOBEHHH, U PaBHad OTHOIUEHHIO MACCH BeillecTsa dM, ne-
PCHECCHHOTO 4epe3 MOBEPXHOCTD COIPHKOCHOBEHUS, K NMPOHU3BEe-

. dp
HHIO IPaIMEHTA IUIOTHOCTH BEIECTBa I’ TIOINANK dS MOBEPXHOCTH
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CONPHKOCHOBCHHS 3THX BEIICCTB H HPOMEXYTKA BpEMEHH df, B Teye-
HHE KOTOPOTO MPOMCXOIKT 3TOT NEPEHOC BEIHECTBA:
D= AM

dp )
=—-dS-dt
dx

KOSOPPUUUEHT XECTKOCTHU (YAPYIOCTH), k. Cxansp-
Has (bmnqecxaﬂ BEJIMYHKHA, BBCACHHAA IS KOJHICCTBCHHOIO Olie-
HUBaHKA CIOCOBHOCTH YNPYIOT0 TeJa OKA3LBATH COTPOTUBICHUE IPO-
HONBHOMY ASHOPMHPOBAHHIO H PABHAS GTHOWECHHIO COUTBETCTBYIONICH
cumnl F x nedopMaiu Ax Tena: k = FjAx.

KO3PDPUINHMEHT KAYECTBA HU3JIVUEHUS. Bespasmepras
dusnueckas BETHYMHA, BBEACHHAsA IS KOJHYECTBEHHOTO OLEHMBA-
HHBA KAYeCTBa MITYYeHHUs M paBHas OTHOILCHMIO, MOKA3hIBAOIIEMY,
BO CKOJIbKO pa3 palHauHOHHas ONACHOCTb B CIyYae XPOHHYECKOTo
OBTYy4EHNS NENOBEKA ANA AAHHOIO BUAA H3TY4CHHS BEIIUE, YeM M
PEHTTCHOBCKOIO HITYMEHHS, TIPH ORMHAKOBOH 03¢ oOMydeHHsI.

KOD®POUUMEHT KHWHEMATHYECKOM -BA3KOCTH, v.
CkampHas $H3uYecKas BeAUYUHa, BBEACHHAA JUIA KOMHYECTBEH-
HOTO OLEHHMBAHHs CONPOTHRIICHHS, BO3HMKAIOICro MEXIY ABYMA
ABHXYUIMMMCS SPYT OTHOCHTEAHLHO APYTa CMEXHHIMM CIIOAMH XHA-
KOCTH (rasa), paBHasd OTHOICHHIO KO3DPUUMEHTd AMHAMUYCCKOMN

B$3KOCTH 1| K IDTOTHOCTH P = 3ToH XUAKOCTH (rasa): v= g

KOBDOHIUEHT JIMHEMHOI'O PACIHUPEHUA, og. Cxa-
napHas u3MUecKas BeNTHYMHA, BBEICHHAS WIS KOJWIECTBEHHOTO
OUEHHBAHUSA CTIOCOGHOCTH TBEPAOTO TENA YBEJWYMBATh CBOIO IUTKHY
TIPH HarpeBaHMH M PABHAs OTHOLIEHHIO OTHOCHTEILHOIO YIUIMHEHHS
atoro Tena Al/f, k M3IMEHeHMIO ero aGcomoTHOH Temmepatypu AT

a, = é’/_’& = Al/LAT . -

KO3®OUHNUEHT OBBEMHOI'O PACILIMPEHHUA, o. Cxamip-
Hag QU3HUYECKast BEJIMYMHA, BBEACHHAS LTS KOAMYESCTBEHHOTO Oue-
HHUBAHUS CTIGCOBHOCTH Teja H3MEHSITh cBOM oObeM mpu Harpesa-
HUH ¥ paBHAd OTHOLUEHWIO OFHOCHTENBLHOTO H3MeHeAus obneMa
3IT0T0 TeAa AV/ ¥y K H3IMEHEHUID ero aﬁcomo"moﬁ TeMnepatypsl AT

a= V/ —120 — AV/WAT .
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KOSDDOULUUEHT OTPAXEHNS, p. beapasmepnas dusudec-
Kaf BCATUYMHA, BBeACHHAs AT KONMYECTBEHHOIO OLEHWBAHUA OTPa-
XaTeJIBHOH CIIOCOGHOCTH TeNa M paBHAS OTHOWEHMIO 3HEPIUHU W‘,
H3MyIEHHA, OTPAXEHHOrO OT ITOBEPXHOCTH Teja, K IHeprum W niy-
YeHWs, NAfaloWero Ha Teno: p = Wp/ w. .

KOB®OPUIIUEHT NQBEPXHOCTHOI'O HATAXEHU, o.
CkamipHas $U3M¥eCcKas BETHYKHHA, BBEACHHAs! U KOTHIECTBeHHOTO
OLEHWBAaHHA MHTEHCHBHOCTH MEXMOJICKYIIPHOTO B3aHMOMEHCTBHA
B XMIKOCTH ¥ paBHad OTHOWCHHIO paboThl A4, COOTBETCTBYIOWMIEH
TIPHPAMEHHMIO TIOBEPXHOCTH KXUKOCTH IPH TIOCTOAHHOM TEMIIEpaTy-
Pe, K IUTOHIalik AS 910H U3MEHEHHOMN JaCTH MOBEPXHOCTH: o = AA/AS .

KO3PPULMEHT IIOIVIOIIEHMU, . beapasmepHas du3idec-
Kas BeJIHYMHA, BBEACHHAA 11 KWIMYECTBEHHOTO OLCHHBAHMS NTOTJIO-
ATENLHON CNOCOGHOCTH Teli H paBHast OTHOMIEHHIO Heprud W, u3-
JIy4eHHHA, MOTMOIEHHOTO TEJIOM, K 9HepIuH W U3nyueHHs, Nafalomero
Ha Teno: o= W, /W .

KO3OOHULUEHT TTONE3HOIO AEACTBHUS. Cm. Kosq)d)uuu-
enm nose3no20 Delicmaus Menno8oll MauIUHY. -

KO3POULIMEHT [MOJIE3HOIo AEVMCTBUA TEIUIOBOHN
MAUIMHBL, . BespasmepHad pu3ngecKas BEJIHYKHA, BBEeHHAd 1T
KOJTHYECTBEHHOTO OLICHHBAHKS CTENIEHYU SHEPTETHIECKOTO COBEPHICH -
CTBa mMento6oli Mauutbl A PaBHasl OTHOIIEHNIO Hepeul A TIOAC3HOMN
pabomus (1), coBepmaeMoil MamIMHOI, K Kosusecmey mensomut Q, co-
obieHHoN paGoueMy Telly MallAHB BHEIMHHMM HCTOUYHHKOM: 1 = A/Q .

Teoperuueckmit (npaxruvecku HemocTmxumuiit) KIT trennosoit
MAWKMHE BHpaxaer GopMyna

5-T,
7-; ,
rae 7, — TeMmeparypa nazpesamens, T, — TeMneparypa xas00usvnuxa
(B rpanycax KenbBuHa).

KoathduimeHT noaesHoro ACHCTBHA HCNOML3YIOT [ OLICHMBA-
HUS SHEPreTHYECKOrO COBEPIICHCTBA HE TOALKO TEIUIOBHX, HO ¥ APY-
IMX MaliWH B MeXaHH3MOB. B 00IIeM ciydae oH paBeH OTHOIIEHHIO
SHEPrUH Ha BHIXOJE MAlIMHK K nomtonumaﬁ 3HEPTHH.

KOBPOULMUEHT NNPONYCKAHHS, 1. BeapasmepHast $u3n-
yeckas BETMYMHA, BBENCHHAS 1 KOMMIECTBEHHOTO OLIEHHBAHMA CTe-
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TleHH MPO3pa“HOCTH T/ H PABHAS OTHOMICHHIO BHEPrHu W Hanyye-
HHA, NPOWETIIErO YePe3 TeNO, K IHEPTNH Wn:myqem na.amomem
Ha Tenio: 1= W /W.

KOS®OUIIHEHT PASMHOXEHHA HENTPOHOB, §
BespasmepHasi pu3MMecKasi BeIMYMHA, BREICHHAS JUIST KOJIMYCCTBECH-
HOTO OUEHUBAHMSA BO3MOXHOCTH IPOTCKAHHs CaMODPA3ZBHBAIOINEHCH
silepHOM peakiinyi M paBHast OTHOMICHHIO YHMEAa HEHTPOHOB B OTHOM
TIOKONEHHH K MX YHCIAY B NPEABEYIEM HOKOJICHHH.

KODODOUHHUEAT CKUMAEMOCTH XUJKOCTH, B. Cxa-
NspHas QU3MYECKAS BEIMYMHA, BBEICHHAst WIS KONHIECTBEHHOIO
OLEHMBAHUS CHOCOGHOCTH XHIEKOCTH H3MEHSITE CBOH 0GBeM P (IUtoT-
HOCTh P) IIOR JEHCTBHEM BCECTOPOHHENO NaBicHMs P (cXuMaeMoc-
TH) B paBHAg OTHOWICHHIO OTHOCHTEILHOTO U3MEHCHMsS oObeMa AV/V
(nnoTHOCTH Ap/p) K U3MeHeHMIO JamicHus AP B =AV/VAP.

5

KOSOPUITUEHT CThIOOEHTA. Muoxureins Ko, n), onpeae-
JiTomuit pasMep OTKIIOHEHH Ax HaMepsieMoit gusuueckoii geausunsl x
OT e¢ JeHCTBHTENIBHOIO SHAYCHHA X B NONsX cpedneo xeadpamu-moeo
OMKAOHEHUA G ¢, CPEHETO IHAYCHHSA <x> B 3aBHCUMOCTH OT JOBEPHTENb~
HOH BEpOATHOCTH ¢ ¥ YMCAA MIMEpeHWit 11, NPHYEM Ax = Ko, M) G ,..
3navernus ko3 dumerToB CTHIONCHTA NPH 3aXAHHEIX O K 1 Ta6yIi-
POBaHHIL.

KOSOPUIIMEHT TEMACNPOBOAHOCTH, K Cxanpuas
du3HYecKan BENMMYMHA, BBEOCHHAR IS KOIMYECTBEHHOTO OLCHHBA-
HHSl CHOCOGHOCTH MATEPHANOB MPOBOAMTH TEILIO, paBHAsA OTHOINe-
HUIO KOJMYECTBa TEIOTH d(), NEPEHECEHHOTO Yepe3 NonepeyHoe

T
cedenue 06pasua, K NPOHIBEACHHUIO [DAHEHTA TEMIIPATYPHI %,
WIomanH dS ceuyeHHs 3TOro 00pas’iia U MPOMEXYTKa BPeMEHH di,
B TEYCHHE KOTOPOTO MPONCXOMMI MEPEHOC TEIlIa:

KOSOOUUMEHT TPAHCROPMALINY, K. Bespasmepnas
dusHYecKas BeNUYHHA, BBEACHHAA Ul KONHYECTBEHHOTO OLCHMBA-
HMS Pa3JHuMs aMIUTHTYH HallpsOKeHW# NepPBHYHOH H BTOPHUHHOMN
o6MoToK TpaHcdopMaTopa H paBHAd OTHOLIEHMIO YHCII2 BUTKOB NEp-
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BHYHO 06MOTKY TpancdhOpMATOpa K MHCITY BUTKOB BTOPHIHOM 00-
MoTkH. [Ipn K,p < 1 TpaichopMaTOp Ha3HBRIOT NOBHIAIOUINM,
amnpu K, > 1 — TIOHMXAIOMMM.

KODPPHLUMEHT TPEHHSA KAYEHHA, u, . Ckanapsaa gusn-
JecKas BeJIMIMHA, BBCICHHAS WISl KOAWYECTBEHHOIO OLICHHBAHMS CBO#-
CTBA TENa OKAIBIBATH HPOTHBOACHCTBHE HAKATHRAHUK IWIHHAPHYICC-
KHX WM WapooGpajHbBiX Ted, KarAmmics 6e3 CKONBXEHHT NO ero
TUIOCKOM WM M3OTHYTOH NOBEPXHOCTH, M paBHa# OTHOMICHHIO MO-
MCHTA CHIB TPCHUSA KA4CHUA FTP R K CWIe HOPMAIBLHOTO AaBAcHHS N
= (E R/ N. .

KOSOOULHMEHT TPEHHUA NMTOKOA, u,. BespasmepHas Gusn-
YecKas BeTMIHHA, BBCACHHAA 1Sl KONHYECTBCHHOTO OLIEHHBAHMS CBO¥~
CTBa Napkl CONPHKACAIOIAXCH TEN OKA3NBATh NPOTHEOACHCTBUC JABH-
KEHHIO APYT OTHOCHTENEBHO JPYTa TIPH OTCYTCTBHK JBIXKEHHS W paBHast
OTHOIIEHHIO MAKCUMANbHOH CHNN TpeHus Fi .., AocTHraeMol
K MOMERTY HANANR IRHEKCHRS, K CHJIC HOPM@ILHOIO NaBNeHHs N.

W, =F /N

Mpumeyapue. YKa3aHHe "nocmmguoﬁxuouemyrporam” HMeer
nfununnhanbﬂoe 3HadcHHe. Mleno B ToM, 4To OTHOmeHHe F, /N npu
< F-,p maxc MOXET NpUHIMaTh NoBoe 3HaueHHe or 0 10 |, H, CiIeAOBa-
TENLHO, WM HeJTh3d OLCHMBATH CBOHCTBO COTpHKacalomfeica mapei. Hauas
CKONL3HTD, TeNO NBATAETCH NPH CHIC TPEHUA, MeHbilel, yeM F o, ... Cie-
IOBATCITBHO, x03ghduiyuenm mpenus cxonsmeHus MeHbllie koadduyuernma mpe-
Hus noxom: w <\

KOSOOULMEHT TPEHUA CKOJIIBXEHUA, p. Ckanspuas
cbu3nyecKan BenwdaMHa, BBEAEHHAS IV KONHYECTBEHHOTO OLEHMBA-
HHS KavecTBa 00pabOTKH TPYIMXCH NMOBEPXHOCTEH H PABHAS OTHOMIE-
HHIO CHAN TPESHHSL FTP_ ZABHXXYHIETOCH TENa K HOPMANBHOH peakupn N.
w="Fy/N.

KPAEBOH YI'OJ (yron cmaumsaHus), 8. Cxanaphad Qpuanec-
Kas BEMYHHA, BBCACHHAA JUIA KOIHUECTBEHHOTO OLIEHMBAHHUA CTelte-
HH CKMaYHBARMA TIOBEPXHOCTH TBEPAOFO Tela XHWAKOCTHIO M paBHAas
YIITY MEXIY MOBEPXHOCTBIO TBEPAOTO TENA W KACATEILHOM K T0BEpXHO~
CTH FpaHUyaIeH ¢ HUM XHUIKOCTH. TIpH NpaKTHYECKHX pacyerax MoX-
HO NONB30BATHCA HOPMYNOH €OSO = (03,03, )/0y, , TE O3, 63, Oy -
3HaYeHMA KOIMGHULMEHTOB NOBEPXHOCTHOTO HATAXCHHUS HA TPAHULIE
pa3fesia TBEPIOE TENO — a3, TBEPAOE TENO — KHAKOCTh, KHIKOCTh —
ra3s COOTBETCTBEHHO.
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KPATHHE ETUHHMIB dusuaeckix sesrand. ExyHuIN, KoTo-
pHE B Henoe YMCao pa3 Gonbime yCTAHOBICHHON CAMHHIN QH3HYE-
cxoit penyannnl (cM. Jexa..., lexmo..., Kuso..., Meza..., Tuza..., Tepa...).

KPHUCTAJUI {or rpey. krystallos — B nepBoHaYanbHOM 3HAYCHHH
“nen”]. PaBHOBECHOE COCTOSIHHE TBEPAOro TE/a, B KOTOPOM €ro MHK-
POCTDYKTYPa XapaKTepH3yeTCa NOYTH NEPUORHUCCKHM PACTIONOKEHH-
€M aTOMOB, a ero popMa UMeeT BUA MHOTOIPAHHHAKA. -

KPUTHYECKAH MACCA. Macca SIiepHOTO ropK«ero, HeoGxo-
IUMast JUBT Ha4yaJia M MOANepXaHMSA LelTHOM AaepHO# peakumu. Iuade-
HHE KPHTHYECKOH# MacChi 3aBUCHT OT XHMHYECKOTO COCTaBa ofpasua,
ero dopMu u Apyrux daxropos.

KPUTHUYECKAS TEMIIEPATYPA, T,,. Temnepamypa Bewecrpa
(W cMecH nemem), Haxonsuerocs B xpumuuecxo.u cocmosxuu.

KPUTHYECKUH OBBEM. Ofisen BEIECTBA B €10 KPUMUUECKOM
COCMOSHUU.

KPUTUYECKOE JABJIEHUE, Py Maeaenue memectpa (WM
CMECH BEWECTB), HAXOMSINETOCA B KPUMUYECKOM COCMOSHUU.

KPUTUYECKOE MATHUTHOE ITOJIE. XapaktepHoe 3HaYCHHE
HAaNPAXECHHOCTH MATHUTHOTO MO, Bhillle KOTOPOTO POMCXOANT MOV~
HOE WM YaCTHYHOE TIPOHWKHOBEHHE IMOJISI B CBEPXIIPOBOAHHK H BeE-
LECTBO CTAHOBUTCSH OBLIYHEIM ITPOBOXHHKOM.

KPUTUYECKOE COCTOSHUE. fipeaenntHoc cOCTOSHUE paB-
HoBecHs ABYX(a3Hoit CACTEMA, B KOTOPOM 06¢ CymeCTByOIIHe ¢ash
CTAHOBATCH TOXIECTBCHHHMH NO cpoitcTBaM. Hanpumep, B xpuTiye-
CKOM COCTOSIHHMH TEpSIETCA PAIHNUE B CBOHCTBAX MEXAY XHMAKOCTHIO
W €€ MapoM.

KPYTIOBO# IMTPOLIECC (unkr). TepmoanHaMudecKmnit pouecc,
NPH KOTOPOM CHUCTEMa, nperepnen paa HSMCHEHTTVI noaspamae'rca
B MCXOQAHOE COCTOSTHUE, N

KPYTWJIBHBIE BECHI Ilpuﬁop U1 M3MepEHMs MaTBIX CHI
¥ MOMEHTOB cui. KpyTunsHbte Becs npocreiiieit KOHCTPYKUHH CO~
CTOST 3 BEPTUKANBHON HATH, HA KOTOPO#H HOMBEWIeH JIETKUil ypaBHOBE-
IIEHHBI phiYar. Yroj nosopoTa peyara B ropM3OHTATBHOH IUTOCKOCTH
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NpONOpLHOHaNIeH H3MEPAeMOH cwine (MOMEHTY CHan). M3ob6pereH
B 1784 r. dpanuysckuM HHXCHEPOM ¥ PU3MKOM Hlapneu OrocTeHOM
KynoHOM.

KPYUYEHUE. fegopmayus Tena, MpoOUCXomsiilas OpH I1OBOPOTE
OZHOTO M3 €70 KOHIIOB OTHOCWTERbHO Ipyroro. Ilpm kpyuenun oT-
ACABHLE CHOM Tesid, TIEPNEHAMKYAIPHHE OCH MOBOPOTAd, OCTAIOTCH
NApPAVICIGHRIMHA, HO NOBOPAYMBAIOTCS IPYT OTHOCHTENBHO APYTa Ha
HEKXOTOPBIA YIroi.

A

KVIJIOH. Ennumia 3neKTPHYECKOTo 3apAna M NOTOKa IjIeKTpHIeC-
Koro cmeiieHns B CH. Haspanne naHo B 9ecTh GpaHiy3cKoro HHaxe-
Hepa u ¢usuka lapaa Oriocrena Kynona. | Kynron — snekrpuyec-
KW 3apsil, MPOXOASIIHI Yepe3 TIONEPEeYHOE ceueHHe npoxaommxa 3a
| ¢ npu cuae Toka B 1 A. O6o3Hauenne — K.

KYPBUMETP [or xnar. curvus’—- xpusofi u ...MeTp]. [IprubGop msn
M3MEPEHUS JTHHb] KPMBLIX JIMHAH Ha KAPTaX M IDIaHAX.



JI

JIA3ZEP [or aurn. laser, cOCTamlIeHHOro M3 mepBHX Oyks Light
Amplification by Stimulated Emission of Radiation — ycuiienue csera
C NOMOIILI0 HHAYUMPOB3HHOTO H3jyseHHs). KBaHTOBHI reHepaTop
IEKTPOMATHHTHOTO H3NYYCHHSA B ONTHYECCKOM AHana3ode. McTounnk
MOHOXpOMAaTHYECKOIO H3nyYeHus, o6aafaiomero y3Koi HanpasieH-
HOCTEHIO H 3Ha4MTeIbHOM yaensHoi MolBocTbio. [IpuMensnoTcs B oni-
THYECKOM JIOKALIMK, 11 o0paGoTKK TBepIbIX H TYIOIUIABKHX MaTepH-
anoB, B XMPYPrUH, B CNIEKTPOCKONHMM M TojorpaduM, Iis Harpesa
TIa3MEl 50 Temmeparypu ~2-107 K (cp. Masep).

JIAMITA. TepMHH HCTIONESYIOT B JBYX 3HAYCHMSX. }. MICTOUHMK CBETA.
2. DIeKTPOBAKYYMHBIN MIpuGop.

JTAMITA HAKATTMBAHUS. Ucrousux cBeta, B KOTOPOM CBET
HMCIYCKAeTCA TYTOIUIABKUM NIPOBOJHUKOM, TIOMEIICHHAIM B CTIELIM-
ANBHYIO KOJIOY, 3alIONHECHHYI0 WHEPTHBIM Fa3oM, ¥ HAKaTHBACMBIM
INEKTPHYECKMM TOKOM. M306pein He3aBHCMMO PYCCKHI MHXEHep
A.H. JlonuirgH ¥ aMepHKanckuit usobperarens Tomac A. DaucoH.

JIATP. Jla6oparopHstit aproTpaHcghopMaTop.

JIENITOHH!. O61uee Ha3BaHKe NIEMEHTAPHHRIX YACTHLI, HE Y4aCTBY-
JOH{HMX B CHIBHHX B3auMomeHcTBHsX. K. IelrToHaM OTHOCHTCS 3JEKT-
POH, TSKENBt AENTOH, NOATPOH, HEHTPHHO, MEKTPHYECKN B3aH-
MOZEHCTBYIOUIMIt MIOOH M X AHTHYACTHLE,

JIMHEAPU3ANVIAL 3ABUCUMOCTEN MEXAY ®H3IUYE-
CKHMMHU BETHYHUHAMM. DKcnepHMERTAIBHYIO 3aBUCUMOCTD ABYX
Qusumeckux eeaumun YacTO CTPEMSITCA NIPEACTABUTE B BUNE JIHHEHHOM
3aBHCHMOCTH Yy =ax +b, Ie X, Yy — HENOCPENCTBEHHO M3MEPEHHbIE
HARA Npeo6pa3oBaHHbIe BEIHYMHE, @, b — NapaMETphi 3aBHCHMOCTH,
IHAYEHHS KOTOPRIX AOIKHE GHTH H3MEpeHH (BHYHCICHH Ha OCHOBa-
HUK PE3YNbTATOB HIMEPEHHH X M ). D10 CBA3AHO € TEM, ITO JIKHEHHaS
3aBHCHMOCTb MOXET BHITH 00pabOTaHa Ha OCHOBE HAZIEXHBIX METONOB,
CYWIECTBYIOIUMX B MaTeMaTH4eCKOH craTucTHKE. [lapameTpm nuMHei-
HOH 3aBUCHMOCTH ¥ UX nozpewrocmil ONPEAeIAIOT PA3THIHBMH METO-
IAMH, B YACTHOCTH, MemoooM NApHbX moHex.

Mposeneuue nHEapH3aLUM MOXHO PacCMOTPETh Ha IPHMepe 3a-
BHCHMOCTH V=Kk-u4°, B KoTOPOil MOMapHO M3MEpeHB 3HAYCHHA
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BEAIMYMH VH 4, 8 kK # 7 aBnsnorea Rapamerpamu. Hocie norapudMupo-
BaHMA OHA NPHHMMACT BMA Inv = zInu+Ink, rae MOXHO 06o3Ha-
e y=1lnv, x=Inu, a=2, b=Inu Takum o6pa3om, npeobpaso-
BaHHaA 3aBUCHMOCT> MMEST NHHEeHHLI BHK y = ax + 5 H nomyckaer
CTaTUCTUUECKYI0 06PaboTKy kak OOBMHAA JNHHEHHAS 33BHCHMOCTD.
Mocne onpeheneHus CPeARUX JHAYCHHH H NMOTPEMHOCTEH NapaMer-
POB NpPeoHPAIOBAHHON 3aBUCHMOCTH MX MCTIONLIYIOT AJIA Jepecyera
K TIapaMeTpaM [epBOHaYANLHOH 3aBHCHMOCTH.

JIMHEMHASA NNOTHOCTD 3APAKA, v CxanspHas dusHucc-
Kasl BEIW4KMHa, BBENEHHAA T KONHICCTBEHHOTO OLEHHBAHMUS IYCTO-
TH PACTIONOXCHMA 3APAXCHHKIX YACTHI BIONh HuTeoBpasHoOro (uu-
JHHIPHYECKOTO) Tefa, M paBHasl OTHOUICHMIO 3apsna dg 4a
Ppa3MeleHHNX Ha MEMEHTe JAMHK 4] Tella, K JUTMHE 5TOT0 AeMEHTa:

dq

T=—

dl’

JAHENHO IIOJUIPPBOBAHHHK‘CBET. To xe, YTO HOCKO
nOARPU3OEANKBII CEem.

JAUHEAYATBIE CIIEKTPHI. CriexTpH HCIYCKaHHS WIM CIIEKT-
PH IOTJIOWEHH, COCTOSHIHE H3 OTREMBHBIX YIKHX CHEKTPIbHHX JH-
. (CM. Amomrne cnexmpul).

JIKH3A [or HeM. Linse — yeuepuna]. Ipospaunoe Teno, orpavu-
YEHHOE ABYMA CHEPUYECKUMH WIH chepraecKoll n IHIOCKOHK MOBEPX-
HoCTAMHE. JIMH3a Ha3KWBACTCH TOHKOM, €CIIM €€ TOUIMHA 3HAYWTENBHO
MERpIIE PAHYCca KPHBH3HH NTOBEPXHOCTEH. PazmiyaloT JBa oCHOBHBIX
THTI2 JTHH3: COBGHPAIOUTHE 1 PACCCHBAIOILMC. Cobupaomue TMH3N npe-
BPALGAIOT MAPAIENBHBINA Ty4OK nyqeﬁ B CXONSIUHHACH, PACCEHBAIO~
LUME JIMH3BE IPEBpAIAoT NApAUIEIbHBIA MYYOK JydeH B pacxoasuupiics.

JUHHUU MATHUTHOW UHIAVKUMMH. Hxonuwecxan modess
MATHMTHOTO IO, BBEACHHAA IS €r0 HALTATHOO M30GpPAKEHHT H
TIOCTpOEHHAs TaK, YTO KACATENBHbIE K THHUAM MarHHTHOH HHAYKIHH
B KaXZOH TOYKE COBMAZAIOT C HANPaBJICHHEM BEKTOPA MarHMTHOM
MHIYKIHHE MOJENUPYEMOTO MO/, & TYCTOTA HX — C MOJYNEM €70 YHC-
JIOBOTO IHAYCHHS.

JUHHHU HAITPAXEHHOCTU MAITHUTHOTO NOJIA. Hxo-
Huxeckas Modeas MATHWTHOTO TONs, BBCACHHAsA [T €50 HADATHOTO
1306paXKEeHWI M NOCTPOCHHAS TaK, YTO KACATENbHBIE K JINHHMSIM B KaX-
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no#l TOYKe COBIAAAIOT ¢ HATIPABICHHEM BEKTOPA HANIPSDKCHHOCTH MOJe-
JIPYEMOro 1o, 8 TyCToTa MX — ¢ MOAYAEM €10 YHCAOBOIO 3HAYECHHA.

JIUHUM HATIPEXEHHOCTU BAEKTPHUECKOIO NOAA.
Hxonuueckan Modeab 3MEKTPHIECKOTO NONA, BBEICHHAS U €ro Ha-
TIAXHOrO H306paxeHNns M MOCTPOSHHAS TaK, YTO KACATCAbHNE K JiH~
HHAM B KaXI0H TOYKE COBMANAIOT C HAMPARICHUEM BEKTOpPA HAMDS-~
XEHHOCTH MOACHHPYEMOro NONS, 8 IYCTOTA MX ~ C MOAYNEM €ro
YHCIOBOTO 3HAYCHHA.

JTUHHUU OPAVHTO®EPA. Jluuuu ROIIOHIEHUS B CHEKTPE
Conuua. .

JIMHHUN DJEKTPUUYECKOIrO CMEUWIEHWA. Hronuueckan
M00eab 3NEKTPHYECKOTO TIONS, BBEICHHANA OISl €10 HAIMSTHOTO H300~
paxeHHd H IOCTPOCHHAA TaK, ITO KACATCABHBIC K THHMAM B KaX1oH
TOYKE COBMAAAIOT C HAMPABACHHUEM BEKTOPA MEKTPHUECKOTO CMele-
HHS MOJC/IMPYEMOIO MOJA, a IYCTOTa MX — C MOZYAEM MX YMCIOBOIO
3HAYCHHA. .

JYNA lor ¢p. loupe]. Cobupaiowias ur3a WIH CHCTEMA JKHH3 C
HeOONbIMM DOKYCHEIM paccTosHueM. CIYXHT Aig pacCMATPHBAHBS
YBEJIMYEHHBIX M300paKeHUNA MANLIX OGBEKTOR.

JIVY. Hxonuvecxas Mo0eab BORHH, BBENSHHAA /1S €€ HAIAAHOTO
H306paxXeHMs H NOCTPOEHHAs KaK JTHHHSA, KacaTebHasg K KOTOpoH B
KAXN0# TOUKE COBNANACT C HANPARNCHHEM PacTIpOCTPAHEHHs! BOIHE
B 3TOH TOYKeE.

JYYEUCITYCKAHME. [Tepenaia TemioThi MEXTY HATPETHIMM Te-
namK, oGYCIORIEHHAs fPOLIECCAMM HCIYCKAHMS, TIEPEHOC, OTpaxe-
HMSi, NOITOMICHHS W TPOITYCKAHMS 3NMEKTPOMATHHTHOTO HITYIECHMS.

JIIOKC. Enunmua oceemieHHOCTH B CH. 1 /110KC — 0CBenieHHOCTD
TIOBEPXHOCTH B 1 MZ, O KOTOpO#t PaBHOMEPHO PACHPENENEH CBETO-
polt notok B 1 jiM. O6o3HAYEHHE — TIK.

JIIOKCMETP [or nar. lux — cBet u ...Me1p]. pubop aaa u3Mepe-
HHS OCBEHIEHHOCTH.

JIIOMEH. Eqnsivita ceetosoro notoxa B CYL. 1 momen — cBetoBo
TIOTOX, NCTYCKAEMBIH TOYeYHHNM HCTOYHHKOM B TENECHOM yriae B 1 cp
npu cune cseta B 1 ka. O6o3HaYeHHe — M. - S
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JIOMARECLEHUHSL. Arnenye, cocrosiiee B HCITYCKAHMH VIeK-
TPOMArRHTHOIO MIIYYICHHS T10] BO3ACHACTBIEM BHEIHUX BOIOYMMTE-
el 4 00YCIOBNEHHOE NIEPEXOAOM aTOMOB WIIH MONEKYJI BELICCTBA M3

_8030YXIEHHOTO COCTOSIHMA B OCHOBHOE. BreimnHuii BO30YIHTENb: CBET —
doromorsHeCROATEN; INEKTPAIECKOE TIONIE — DACKTPOIMOMEECCHEHIS,
[IOTOK 3ACKTPOHOB — KATOAOHIOMABECHCHNEA; XUMIICCKAs Peakis —
XeMR/IOMHBECHCHIAN; MEXAHWYECKOS AEHCTBUE — TPHOONIOMERECHCH-
HES; PaIHOAKTHBHOC HITYYCHHC — PAANONIOMBEHECHERUMN; DCHTTCHO-
BCKUC HIH raMMa-JIVii — PeHTYeHOMIOMEHECTEHIp.

JTIOMHHO®POPHI [or nar. lumen — cBeT # Tpey. phoros — Hecy-
uvit]. Betuecrna, npeobpasyoiupe ABIKeHNEe MATEPUH TOM WK MHOM
dopmet B cBeTOBOE MaNMydeHHE. MHHIMHA CNOBAMH, BeLiecTsa, crnocob-
HEE JIOMHHECUHPOBaTh. MCIOAL3yioTCS UL 3KPAHOB 3EKTPOHHO-
JYMEBBIX TPYOOK, B jIaMIIax JHEBHOTO CBETA M JP.



M

MATUA CNIOB. lcuxosunzeucmuseckoe SIBIEHAE, COCTOSINES B TOM,
q9TO HENPaBWILHO IIPUMEHEHHAN A3HK0Bas HOpMaA HaBS3HBAeT anpe-
cary coobueHuA 10XHOoE noruManne (cM. Tupanus gopmu).

MATHETH3M. Paznen ¢usHxu, U3YYalOmMAN ¥ ONWCHBAIOWMNA
MAFHUTHHE ARACHUA. - R

MATHETHKMU. BeiuecTra, KOTOpHIE HAMATHHYMBAIOTCSA B MATHUT-
HOM 1ToJe, T. €. 506aBA0T K BHEITHEMY HOMI0 COGCTBEHHOE, HallpaB-
JEHHOE BCTPEYHO (MMAMATHETHKH) WM COIIACHO (IIapaMarHeTHKH
U ¢eppoMarneTku). Bee BeuiecTna ARMIIOTCS MarseTnxamMn. Baaumo-
HeHCTBHE BEMECTB C MATHUTHBIM TIOJIEM OGYCAOBICHO TEM, YTO BXO-
BALME B UX COCTAaB 3JIEMEHTAPHHE YACTHIW (IMAEKTPOHH # HYKIO-
HH), a TAKKE SIPa aTOMOB, aTOMEBI B LIEAOM M MOJEKYIL O0NanaloT
MArHHTHBIMH CBOMCTBAMU.

Mpumeganne. [lonsrue ‘maznemuxy’ BBeneno no Hexopasymermio. OHO

MMENO BRI CMBICI IIPH YCIIOBMY CYLIECTBOBAHHNS ‘HeMA2HEMUKo8® — BEIIECTB,
* HE pearupyiomux Ha MarHuTHoe roJie. ONHAKO TAKHX BEIECTB B IPUPOAE HET.

MATHHUT (nocrogausnt Maraur). TIpeaBapuTebHO HaMarHHYEH-
Hui eppoMarHuTHRIH 06pasel], CIOCOOHAIH JUTUTENBHOE BPEMA CO-
XpaHATh OCTATOMHYIO HaMarHWYeHHoCTh. Mcmoms3yerca B KavecTse
MCTOYHMKA MATHMTHOTO NMOMSA B PAasTAYHBIX TEXHHUECKHX npubopax
M ycTpolicTBax.

MATHUTHAA BOCITPHUMYHBOCTD, x. CxandpHas ¢pH3H-
qeckast BENIMIMHA, BBEACHNAS JUIST KOJIHYECTBEHHOTO OLCHHUBAHUSA CIO-
cOBHOCTH BEUIECTBA HAMATHHWUHBATLCA B MATHHTHOM [I071€ H paBHas
OTHOMICHHIO MOXYIISt HamazHuuennocmu J X nanpaocennocmu Hy BHem-

HEro Maznumnozo noag X = -
0

MATHUTHAS UHAYKLHUS. To Xe, 4T0 undykyus Maznumiozo
RnoAR.

MATHHUTHAA JIOBYLIKA. OfnacTs MarHUTHOLO OIS, B KOTO-

_ poii 3apsKEeHHEIC JaCTHUH MOTYT YACPXKHMBAThCH JUIMTCIBHOE BpeMS.
CospaoTes CHCHHAIBHHIM TTOA00POM M B3aUMHEIM PacHONOXEHUEM

HMCTOYHUKOB MArHHTHOTO HOJSl M MCIONB3YIOTCH, HampuMep, A
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VAEPXAHUA BHICOKOTEMNIEDATYPHOI TUIA3MB B OMKITAX 110 ynpawise-
MOMY TEPMOSUICPHOMY CHHTE3Y. .

MAT'HUTHAS IOCTOAHHAS, p,. CxanspHas Qpusmieckas Be-
JIMYHHA, BBCACHHAA M yIo6CTBa 3aITHCH 3aKOHOB MAarHUTHOIO TIONA
B PAUHOHUTHIHPOBAHHOHA GopMe, COOTBETCTBYIOILIEH MEXAYRADORHON
CHCTeME EIHHMI, # papHas 4n-1077 Ta/M.

MACFHUTHAA INTPOHULIAEMOCTD, p. Be3pa3mepHad cxansp-
Has BeWYHHA, BBCHCHHAY NSl KOAHYECTBEHHONO OLICHHBAHMS Mar-
HHTHHX CBOMCTB H3OTPOMHONO MaTepuana ! papHasi orrpulenmio Mar-
HHTHOW HHAYKUHH B, B MaTepwane K MarHHTHOH WHAYKIHH -B, ,

BC
B BaKyyMe: u=E.

MATHUTHOE ITOJIE. ®n3nyeckoe none, OXHO H3 NPOABIEHHI
mexmpomaznumiiozo neas. CymiecTsyeT B APOCTPaHCTBE, OKPYXAIOLIEM
IIOCTOAHHBE MAarHHTH H JIeKTpHYecKue TokH. OKa3nBacT MEXaHH-
gecKoe JeHCTBHE Ha Bce 0GBECKTH, KPOMe NMOKOAUIKXCA YACTHI, He
HMMEIOMIMX MATHHTHOTO MOMEHTA.

MATHUTHBIA TUCTEPE3UC. CM. fusmepesuc maznumustii.

MATHUTHBHIA MOMEHT KOHTYPA C TOKOM, P, Bexrop-
Has ¢M3uYecKas BeIMYMMA, BBEACHHAs U KONMHYECTBEHHOIO OLIE-
HHUBAHWA MarHHTHBIX CBOMCTB 1EKTPHYECKOTO TOKR, TEKYHIETO B KOH-
Type, ¥ papHas 0 MOIY/IO MPOU3BEACHWIO CWIK ToKa [ M mwioniamy S,
orpaHuyeHHOM XouTypom: P, =|I-5|. Hanparncuue BexTopa Mar-
HMTHOIO MOMEHTA ofpeaenserca NMPaBWIOM NpaBoro BHHTA OTHOCH-~
Te/ILHO H2APABRNCHHS TOKa B KOHTYDE. .

MATHUTHBIA MOMEHT 3JIEKTPOHA B ATOME, P,. Bex-

TopHadA du3uYecKas BeAWYNHA, BBEICHHAsE IJIst KOJNMYESCTBEHHOTO Oue-
HMBAHMA MarHHTHRIX CBOMNCTB SJICKTPOHA ¥ PaBHas [I0JIOBHHE TIPOU3~
BEACHHA 3apsfa e, CKOPOCTH V K paiuMyca r opOMTH 3JEKTPOHA

B atome: P, = %e[v-r].

3
N

MATHUTHRBHA MOTOK. To xe, w10 nomox éexmopa Mazhumnoii
uHdyKyuu,
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MATHUTOCTATHUYECKOE I1OJIE. MaruxtHoe nose, He H3-
MeHSIoIeeCs ¢ TedeHHeM BpeMeHH. Co3IaeTCH NMOCTOSHHLIMHA MArsy-
TaMH ¥ TIOCTOSHHEIMH SJIEKTDHYECKMMH TOKAMM.

MATHHUTOCTPHUKIIHNA. Arnenue, cocToAlce B W3MEHEHHH pa3-~
MepoB ¥ OPMH BEIIECTBA TPH NOMEIICHUH €10 B MATHHTHOE MOJe
H 00yCIIOBIIEHHOE OpUEHTALIHEH ANEKTPOHHHX OpOHTaNcii aToMoB Be-
IIECTBa B MAarHHTOM HOJE.

MA3EP {or autu. maser, COCTARIERHOIO H3 MEPBHX OYKB BHpaxe-
Hus Microwave Amplification by Stimulated Emission of Radiation — ycn-
JIeHHE MEKPOBOJTH ¢ ITOMOIIRIO HHAYLIHPOBAHHOTO HNydeHns|. KpaH-
TOBBI NEHEPATOP MCKTPOMATHHTHOIO UAMYYCHHS B CAHTHMETPOBOM
Iuanazone, WanmydeHne Madepa XapakTepu3yeTcs BHCOKOH MOHOXpDO-
MAaTHYHOCTBIO ¥ 'Y3KOH HAaNpaRieHHOCTBIO, Ma3ephl IpMMEHSIOT B pa-
JIMOCBSA3H, PAXHOACTPOHOMHUH, PAIHONOKAIMH, 3 TAKKE MCIOA3YIOT
B Ka4YeCTB¢ T€HEPATOPOB CTaOHIbHEX 9acToT. [lepBrit Masep Obu1 cO-
3nan B 1954 r. vy Hac B crpade H.I'. Bacossm 1 A.M. [Ipoxoposrm
M HE3aBUCHMO OT HUX — aMepHKaHCKUM du3ukoM U.X. TayHcoM. Beem
TPOMM 3a CO3aHME Ma3epa Griia MpucyxagHa B 1964 r. HobGenenckas
npemud no dusuke (cp. Jazep).

MAKPO... [oT rpe'l‘. makros — JIHHKRHNA, Oomnitioi]. B cnoxupix
cnoBax 0603HaYAET MPUHAIVIEXHOCTD K GOIBIINM ITpeaMETaM (HapH-
Mep, MaKpOCTPYKTYpa).

MAHOMETP [or rpey. manos — HeMIOTHLEA ¥ mMetreo — H3Me-
pso]. [Ipubop wist HaMepeHHA JancHUS ra30B (Bule aTMOCHECPHOTO)
# xuIxocTed. B ruipaninyecKux MAHOMETPaxX JABICHHE HIMEPAETCH
TI0 BHICOTE CT0/6a YPaBHOBEINHBAIOIEH €r0 XHUIKOCTH. B Mexannue-
CKHMX — 10 pa3Mepy JedopMaiuH yIpyroro ieMeHTa. CylmecTsyioT u
JApYIHE BUAR MaHOMETPOB.

MACCA. Onna 13 ceMr QU3HICCKUX BETWUHH B cucmeme dusuyec-
Kux eeausun LMTIBJN, cryxame#i 6a30 AN TOCTPOCHHS MEXIYHa-
ponsoit cnctemul emununy CH. Macca — cxainsp. Bsegena g xonuye-
CTBCHHOTO OLCHHBAHHUS UHEPMHOCMU W 2PACUIMMALuOHHOcMU BemeH. -
W3amepsieTcsl yTeM CPaBHEHHS HX C MEPaMH MACCHl WIH BPYTHMH CPEll-
cTBaM# u3MepeHnit. [Ipy H3roTORIEHUH paboUMX MUpPh M APYTHX CPEICTB
N3MEPEeHHI MacChi 06ECTIeYNBAIOT HAWIEXKANTYIO TOTHOCTE ITyTEM nepe-
Jaud UM eSHHAIEE MAcChl OT OGPA3LOBLIX Mep, NMOTYYHUBLIHX €€ B KO-
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HEYHOM CYETE OT 3MasoKa macch. YCAOBHOE ODO3HaYCHHE MACCH M o
Pa3sMEPHOCTH -~ M. EnMHMIa MaCCH — Kuo2pam (KT).

MACCHUBHOE TEJIO (TPVY3). DiieMeHT MeXaHHIeCKOI CHCTEMH,
MOBEACHHUE KOTOPOTO MOXKHO HPHONIKCHHO OMMCATh BTOPHIM 3aK0-
HOM HeiotoHa:

F = ma.

I'pys sBnsieTcs Haxohumenem, CHOcOGHBIM aKKYMYIHPOBATh MeXa-
HIYECKOE ABMKEHHE B KHHETHYECKOH (opme. DHeprus rpy3a BHpaKa-
ercsa hopMyramn:

W = m? = _Ii oAm \
2 2m 2’
rae { — HMIIYNBC CWIHL.

'py3 — AyanbHuI aHanor ynpyzoeo meaa (IpyxuHu) (cM. Jyaas-

Hocmb).

MACCOBOE YUCIO, A. CxamapHas GH3MYECKash BeIHUMHE,
BBEAEHHAA U1 OLCHNBAHUSA KOTHYECTBA HYK/IOHOB (TIPOTOHOB M HEH-
TPOHOB) B APaX KAKOro-JIM00 XHMIYIECKOTO JEMEHTA H PaBHAK aTOM-
HO# Macce 3TOro NEeMeHTE, OKPYIIIeHHOM RO GUnDKajiiero Kenoro.

MACC-CITEKTPOIPA®. [IpuGop Ans M3MEPCHUA ATOMHHIX
M MONEKYISpHMX Macc. He#crBue Macc-cnekiporpada OCHOBaHO Ha
Pa3jieNiCHAY [0 3HAYCHUAM MX MacC NPEABAPHTEILHO HOHH3UPOBAH-
HBIX ATOMOB H MOJICKYJ1 B MATHHTHOM HAH JIEKTPHICCKOM NOsiX. Pe-
THCTPAUHs HOHOB OCYIICCTRIACTCA MO NOTEMHEHHIO DOTOIYBCTBUTEND-
HOTO CJI04.

MATEMATHKA [or rped. maghmatika or maghma — 3Hayeuue,
Hayka]. Hayka, uccaemyionas npocTpaHcTBeHHbIe (POPMEI, KOHde-
CTBEHHBIC OTHOHIEHMSA, aKCHOMATHIECKHE CTPYKTYDH H BOIIPOCH! JO-
KA3aTENBCTBA TYTEM MOCTPOCHUSA AGCTPAaKTHRIX MOICHCH pEeabHOIO
MHpa.

OnHy 13 HeaBHHMX CTaTeil BUTHHH poccuiickuil MATEMAaTHK aka-
nemuxk PAH B.YU. Apronsa Havat ciioBaMu: “Maremarmka — 310 pas-
Aen Gusnxu”. C TOYKH 3peHUA PU3NK, MATEMATUKY MOXKHO TPaKTo-
BaTh KaK HayKy, pa3paGaTeiBaloliyl0 CPEACTBAa UIA IOCTPOEHHA
abcTpakTHHIX (Mamemamuveckux) modesed Gu3mIecKofl peatbHOCTH.

MATEMATUYECKASI MOOEAD. Mucaennas modens, IOCTPOCH-
Has C OMOUIBIO MaTeMAaTHYECKUX HOHSTHH M BHPaXEHHAd MaTeMa-
THYECKUMH CHMBOJIAMH.
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Toasrie ‘mamemamuveckas MOJENL’ XOPOUIO- 3HAKOMO CO LIKO-
7K, XOTA Ha YPOKaX, BO3MOXHO, 3TOT TepMHH H He ObuI Ha3BaH. Tem
HE McHee, 3aJaHHe K moboil TexcToBoil 3anade npo Opuragn 3emiie-
KOHOB, TpYOR Gacceiiia JWIH BCTPeW i OS3N0B M T. M. BMECTO “Pemsmrs
3ARAYY"? MOXHO GO 66 CHOpMYIMPOBATH NPUOIM3NTENLHO TK: “pa3-
PAGOTATS R HCCHCAOBATL MITEMATHYECKYI MoZems”. TIpH TOM paspa-
6OTKa MATEMAaTHIECKOH MOJICITH CBOAMTCS K COCTARICHHIO THBO YpaB-
HeHMd, KOTopoe Tpebyercs pewmTs, 1460 MnaHa aeicTBuit (3agayu
B 2, 3 M T. K. BeiicTBASA), KOTODHIH TpebyeTcs PEATH3IOBATE. A HCCIEAO-
BaHHME MATEMATHYCCKON MOIEAM B HIKOJLHOM Kypce MAaTeMaTHKH —
K NOACTAHOBKE HAHHBIX M3 YCJIOBMS 33Ja9H B YPARHCHHUE HIIM K BHI-
IOJIHEHHI0 HAMCYEHHOTO TU1aHa AeACTBHIA ¢ STUMHM AanHKMU. I1IKons-
HbilE Kypc QM3IUKM, ITO CYTH HENA, B 3HAYHTENLHOM MepEe COCTOMT B
IIOCTPOEHHH Y MCCIICAOBAHMH a6CTPaKTHRIX MaTEMaTUICCKHX MoneNnel
JAEHCTBUTENBHOTO MUDA.

Ho misi Toro 9ro6sl MOCTPOUTL M MCCICKOBATE MaTeMaTHYECKYIO
Mogesb 3a5auy (DEEMTD 33/ady), WKOJBHUK JOJDKEH H3YyYnTh Heob-
XOAMMBIC JUAS 3TOFO MBTEMATHYECKME Teopuu. Tak, Aid pelieHHA Ha-
3BAHHKIX BEILE TEKCTOBBIX 337124 HEOOXOAMMO 3HAaTh OCHOBH apHthme-
THKN M anreOpn, yMeTh peiiath fNpocTeliume anreGpandeckue
ypaBreHuA. MHMMH CTOBaMH, IS YCTICUIHOMO TOCTPOCHHSA H MCClie-
HOBAHHA MaTEeMaTHYCCKHX MOAC/HCH YCNOBEK AODKCH HMCETh HE0bXO0-
IUMHH “CTPOMTENbHEIN MaTepuan” — MaT¢MATHUSCKHIl annapar
¥ YMETh ero NpUMeHATs. MOXHO fIpDOBECTH TaKoe o0OpasHoe cpaBHe-
HHE: YTOOH YCHEIHO PasBHBANIOCh CTPOHTEILCTED, HEOOXOANMO NPo-
HW3BOACTBO CTPOMTEABHBIX MatepHanos. Bor mamemamuxa xax pas
W SABISICTCS TAKMM “HPOU3BOACTBOM CTPOMTENBHBIX MATCPHANOB” st
3naHus Rayku. TIpH 3T0M MaTeMaTika “NpoM3BOAUT” Kak obWeynoT-
pebuTebHbE “CTPONTELHLIE MATEPHATH”, TAK H “CTPOMTEIbHIEG Ma~
TEpHANK” MO “CreHHaIFHEM 3aKalam”. Kak y mo6oro poH3IBOACTEA,
y MaTeMaTHKH €CThb H BHYTpEeHHHE notpeGHocTH. B 3TOM cifydac yue-
HBEIE-MATEMATHKH “HPOM3ROJAT” NPOAYKIMIO I BHYTPEHHUX HYXII.
Hnorna 3Ta npogyxumMs HaXORHUT NOTPEGHTEN M B JIpYIHX cihepax dye-
JIOBEUECKOM JIesTeIBHOCTH.

Takum 06paloM, MOXHO CKa3aThb, IT0 MameMamuKka HMEET Jeno
C MATCPRATOM Ul TIOCTPOCHNS MATeMaTM¥eCKuX monench. Marema-
THKH pa3spabaThBAiOT M MCCICAYIOT CPEACTBA IS TIOCTPOCHMA Mare-
MAaTHYECKHX Mofenell pa3noit crerienH caoxHocTH. Iipeacranisgerca,
YTO IPHYMHOH CTONB BRCOKOH 3d{rexmBHOCTH MaTeMaTHKH (0cobeHHO
B dusnke) ABNACTCA METOH, KOTOPHI OHa TpenfaraeT APYrHM Ha-
YKaM. DTOT METOJ MOXHO 0XaDaKTepH3I0BaTh KAK MATEMATHICCKOE MO~
JeAHpPOBAHHE.
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K coxanieHHIo, IPK K3YYCHHH MAaTCMaTHKH B LIKoAe (#a M B By3e¢)
OCBEIICHHIO BOITPOCOB MaTeMaTHYCCKNX MOJCTEH H MATCMATHIECKOTO
MOJENUPOBAHHS HE YACISHOT RODKHOINO BHHMAaHUA. B pesynnrare Ma-
TEMaTHXA C €€ NpeaesbHO a6CTPaKTHHMH NPEAMETAMH MMWCIH B I1a-
33X MKOJLHKKA HAM CTYACHTa “OTpHIBAETCA OT 3eMIKH” W “noBHCaeT
B pO3Ayxe”, DTO NPENATCTBYET CO3HATEILHOMY OBNANCHHIQ YIAIRHMH -
€l MATEMATHYECKHMH TIOHATHAMHE H METOIAMH, HE cTIocOBCTBYET HO-
HHMAHWIO POJIK M MECTa MaTEMAaTHKH B COBPEMEHHOM MHpe, B HayKe
M KYNBType.

MATEMATUUYECKUIA MASTHUK. Mucrennas moodss MasTHu-
Xa, BBEACHHASA 1A PCHIEHHS 33034 O ero JABMKEHHH Y MOCTPOCHHAR
KaK CHCTeMa, COCTOAIIAS W3 MAaTepHIbHON TOYKH MacCH m, TTOXBE-
LIEKHOM Ha HepacTAXMMOH HeBeCOMOH HMTH (WIM CTepkHE) M KO-
neGmonieics B BEPTHKANBHOMN TUIOCKOCTH MOX ACHCTBHEM TATQTEHUS
(cm. Maamnuk, cp. Konuseckuii masmuux).

MATEPHUAJL. Tepmut mamepuas HCTONB3YIOT YPE3IBHYAMHO M-
POXO 11l 0603HAYEHHA TIPOCTOTC WiIN (3HAUHTENBHO Yaile) CIOXHO-
TO BEILECTBA, HCTIONL3YEMOTO B MATEPHATLHOM TIPOH3BO/ICTBE WIH MHOH
IeATeNbHOCTH Jlionelt. MaTepranamMy HasHBAIOT ¥ NPHPONHKE (Heme-
pepaboTaHHKIe) BewiecTsd (HanpaMep, HeQTD, YTOMb, XCJICIHYIO DY,
MELHYIO pyAy), H BEIECTBa, Npoinemmue 6onee wim MeHee r1y6okyio
06paboTKy (HanmpHMEp, TOPIOYe-CMAa30THAIC MaTepHanLl: OeHIHH, TH-
3enbHOE TOIUIHBO, TEXHWYECKME Macia, CMadki). MatepuaiamMu Ha-
3RIBAOT TaxKe nomydabpuxaThi — MPONYXTH NPOHIBOACTBEA, B LIPR-
pole H¢ BCTpeYsOMIMECs, TaKUe KaK 9YTyH, CTajib, allOMHHHH
(KOHCTPYKIIMOHHKC MATEPHANIK), TEKCTOMHT, IOPONOH, NICHOMIACT H
T. 1. UHOFAa MaTepHaaMH Ha3KBAIOT NPOTYKTH NPOM3IBOACTBEA, TOTO-
BHiE K ynorpebnemno. Hanpumep, para, GuHTH, Mapiessic cander-
KH — [EPEBA30YHBE MATCPHAIRL.

MATEPUANBHAA TOUKA. MuicieHHad MOAEIb TeAd, BBENCH-
Has N9 pelicHNA 3a/1a4 O eT0 JBHXCHMH H BIaMMOICHCTBHR C APYTH-
MW TERAMH H MOCTPOCHHaA TaK, IT0. ipeHebperalor GopMofi, pame-
PaMK H CTPYKTYPOH Tena, COXpaHSd JHIIb CBOKCIBA umepmuocmu M
epaeumauuonuocmu. 3 .

MATEPHUHCKOE SIAPO. AtoMHOe AIpo, NOCKE PATHOAKTHBHO-
[0 pacnajga KoToporo WIH B PesylsTare sfepHOd peakiM# ¢ KoTo-
pHIM, 0bpa3yerca apyroe AApo (AouYepHee) o OTHOWMEHUIO K Ko'mpo-
MY OHO H SIRISCTCH MATCPHHCKHM.
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MATEPHS. O6nexTHBHAA PEaibHOCTE, CYHIECTBYIOIAs HE3aBH-
CHMO 0T YCAOBEYECKOrO CO3HAHHESA, MO3HABacMasd M OTpaXacMasl uM.
Pa'ym'lam OBa BUJA MATCPHH:. geiiecmso U nose.

MATEPHASE H CO3HAHUE. NapHuie dyHaaMeHTaIBHEE NOHA-
THSA, TO X€ CaM0¢, YTO OOBEKTUBHAS PEAILHOCFD H CyOBREKTHBHAS pe-
ANBHOCTH COOTBETCTBEHHO (CM. TIpedmem muicau). Unes MatepnaibHoC-
TH MHpa, B MPHHUMIIE, oueHb npocta. O Hell He GRUIO GM HyXasl
TOBOPHTH, ¢C/i4 Ol TaK Ha3nBaeMble CYOBLEKTHBHHE WACAMNCTH He
YTBepXaaiH, GyaTo BCe OKpYXaiolliee CYINECTBYET THIIL B HX CO3HA-
HUH, T. €. ARAACTCA IVIOAOM HX BooOpaxeHus. MaTepHanucTH Xe CYHU-
TaloT, Yro ranakThku, ConHewHasa cucteMa, 3emiisd, KOBTHHEHTH H
Mopf, PeKH, APYTHE JIOMH, OAHHM CIOBOM, BCE, YTO MM BOCHPHHH-
MaeM HaHIMMH aHaIH3aTOpaMy (OpraHaMm YyBCTB), CYLIECTBYET CaMo
1o cebe, BHE COZHAHMSA KaXIoro yenoseka. Hammm npenkam ciaeaosa-
HHe 3To# Hee (HeOCp3IHAHHOE, KOHE4HO) 66ecneyuio BEDXUBAHHE B
NIPOLIECCE ECTECTBEHHOIO 0T60pa. OcobH, BOCHPMHUMABIUHE MHD HHade
(HanmpHMep, noAarasuine, YTO cabne3yGHe THIPH CYWECTBYIOT JHIND
B HX BooOpaxeHuu), Norubanu B Goprbe 3a CYIIECTBOBAHNE M HE Ia-
BaJId TIOTOMCTBA.

Hapsay ¢ BOCHIIPHATHEM BHEIIHENO, OOBEKTHBHOIO, MHpa Kax-
I(EI 4€NOBEK OCO3HAET CYIECTBOBAHHE COOCTBEHHOTO BHYTDEHHETO
(CyGBEKTHBHOTO, TICHXHYeCKOroj Mupa. HabmoneHue coGCTBEHHOTO
BHYTPEHHETo MHpa (4yXOoH HaM HENOCPEICTBEHHO HEAOCTYIEH) Bbi-
3BIBAET MHOIO BOTIPOCOB, TIO-BHAMMOMY, jfaxe Gojbile, YeM H3yde-
Hue BeereHHOI. .

B nacrosmeg BpeMsa B Hayke oBlUEeNpH3HAaHO, YTO TCPXMKA, CO-
3HAHUE, Oylla, CyObeKTMBHAA PEATLHACTD (BCE 3TO — CUHQHHAMBI) —
cnosa, oBo3HayaouMe PyHxnino, CBORCTEO rOJIOBHOTO MO3rd, a HE
CyBCeTaHIMIO, BeniecTso (MHAYE FOBOPA, CIIOBO NCUXUKAG — OMEAeYeH~-
HOe cyujecmeumensoe).

OnHa U3 cnocoGHOCTEH NMCHXHKH — 0TOOpaxeHne OOBEeKTHBHOTO
Mupa. Ycrexu 6nonoruyeckoro suna Homo sapiens s 6opnbe 3a cyme-
CTBOBAHHE CBUIECTENBLCTBYIOT O TOM, WTO € ITOH 3anadeil TICHXMKa
copapsieTca xopoito. MsyueHue “KOHCTpyKumu” MO3ra NO3BONMIO
HECUPOTICUXOJIOTAM Y3HATh, KAKHE OTHENH MO3ra OTBEFCTBEHHH 33 Te
WM HHBIC MCMXHYECKHE NCHCTBNA, TPHYEM SHAHHA 3T HENPCPHBHO
PACUIMPSAIOTCA U YITYOnsioTca. BrionHe NOHATHO, HATIPUMED, KAK BPO-
XOIAT HEPBHBIC CUTHAMIH, KOT/Ia Ye/IOBEK OOXErcst ¥ OTHEPIUBAET PYKY.
He cocrapmsieT GOSIBIIOro TpynaiH3rOTOBHTH POGOT, UMHTHDYIOHIMIA
Takoe aeHcTaie yenoseka. Ho... yesoBex npy 3T0M KCIBITHIBAET GOJb.
Yro sto takoe? Hukakoii cBs3y ¢ MEXaHM3MOM FMPOXOXACHHA Me-
PBHBIX MMITYILCOB B 5TOM YCMOTpeTh HEROIMOXHO, TaknM oGpasom,

A

187



s )
yXe caMoe 3NEMEHTApHOE OIYIICHUE OKa3bIBAeTCA HENOHATHEIM. Jlo-
BHIMMOMY, HEIIOHSTHOCTH ACUXHKH SRIICTCS OOHOMN W3 MIABHBIX (eciu
HE IMaBHOH) NPUYHH TOro, YTO Jaxe HEKOTOPHE yYeHHE-€CTECTBEH-
HHKH BEPAT B CYHIECTBOBAHUE “HeMAaTEpHUaNbHON MAYIIK~ WIH “BhIC-
Hero pasyma”. QnHAKO HEIOHSATROCTh 3Ta IMeeT PAlTHOHAILHOE 06BsC-
Henue. Bor ono.

Hepasymuo 65010 651 TPEGOBATH OT KOPOBBI, YTOBH BECh KOPM OHA
TpeBpaHIaia B MOJIOKO — Y Hee eCTh BHYTPEHHHME HYXIH Nno ofecre-
YEHHIO XUIHEACATESILHOCTH COGCTBEHHOTO OpPraHM3Ma. AHAJIOTHYHO
mo6as{ VHPaBISHONIAA CHCTeMA HY)XHEaeTtd B camoynpanne}(un [losro-
MY OHA JIOJKHA GBITh CJIOXKHEE YIPABISIEMOll CHCTEMBL: HAPSIY C HH-
dopmanmonnoi mogensio nocnenueit (cM. Modeau 6 Hayke) oHa JOMXK-
Ha MMETB YTIPABIgIoIee YCTPOHCTBO U IporpaMmy paboth. TouHo Tak
X€ MO3HAIDIMASA CHCTEMA JODEHA OniTh CJ0XKHee mo3nasaemoii. Ho ms
[TO3HaHUS YENOBEYECKON MCUXUKHA HET HHYETO CIOXHEe IeIOBEYeC-
KO# ICHXMKH... OTCIONA, KAK MBI NOJIATaeM, CIEAYET, ¥TO MHONYIMTb O
TICHXMKE CTOJb XE NIITHOE NPEACTARICHNE, Kak 06 00beKTHBHOM MHpE,
HMKOIIa He yaacrea. C 3THM HEOGXOLMMO CMHPHTHCS M HE HCKATh B
TICHXMKE HHYETO CBEPXBECTECTBEHHOIO. ’

MAHIUHA KAPHO. Muiciennas Molens TEIUIOBON MANIMHH,
BBEICHHAA Ul BEMHMCICHHS €€ MAKCUMATBHOIO Koadguuuenma no-
Ae31020 Oelicmeus TIPY KOHKPETHHIX YCIOBUAX U MOCTPOEHHAR KaK 00-
DamUMAas mensoeas Mauiura, paboyee meno KOTOpPoH, nMeionee obem
¥}; noaKmOYaloT K HAarpepaTeNo ¢ TeMieparypoit T; M u3oTepMuyec-
KM pacli¥psiorT 1o 06seMa ¥,, 3aTemM OTKJIIOYAIOT €10 OT HarpeBateis
H agHaGaTuyecKn paclMpsIoT fio 06sema V3, npy KOTOpoM TeMnepa-
Typa pabouero Tena coBnagaer ¢ TeMreparypod T, oxiagnTens X0no-
IWIBHUKA, H NOAKITIOYANT K HEMY; TIOC/E J9er0 H30TEPMHUYECKH CXKU~
MaIOT €ro 0 TAKoro ofbema ¥, mpH KOTOPOM MOXHO OTKAIOYHTH
paboyee Tejao OT OXJIAZATENA H CXaTh €ro aanabaTnyecky 10 obbeMa
V] u Temneparypu 7).

MAATHHK. Treproe Teno, coBepuiaioniee KOICOaHHA OKON0 He-
TONBHXHOH TOYKHM WIM BOKpYT ocH. Mcnompiyercss B pamiMUHBIX
npubopax ¥ ycTpolcTBax: B MAagTHRKOBRIX Hacax, B npubopax ana
H3MepPCHHS YCKOPCHHA cBoOONHOTO NaeHH, B aKcesepoMempe M 1p.
(Cm. Mamemamuuecxuii masnmuux, Kowuvecxuii Maamuux.)

MTPHOBEHHOE 3HAYEHHE IEPEMEHHOMW BEJHUYMHHL.
3HayeHMEe NEpeMEHHOM BeJIMMHHEL B ONPENcIeHHBH MOMEHT BpEMEHM.
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META... {or rped. megas — Gonpwoit]. IIpucrapka K HaHMEHOBa-
HUI0 PHU3MIeCKOil BEMYHHEL A1 06paloBaHMA KPATHOH CAMHMI,
PaBHOR MWILNTHOHY HCXonHbIX exunmil. O6o3wadcHHe: M, Hanpumep,
1 MBr (merasarr) = 10° Br.

MEXIYHAPOJOHASA CUCTEMA EAUHUL ®U3IUYECKHUX
BEAUWYUH CH. Cm. Edununw dusunecxux eeausus.

ME3OHH [or rpe4, mesos — cpeauuit]. Ipynna HecTaGHMIbHBIX
3eMCHTAPHRIX YacTHL. HasBaHWe CBA3aHO ¢ TEM, YTO MACCHE ITEPBRIX
OTKPHITHIX ME30HOB MMENY TPOMEXYTOUHOE 3HAYCHHE MEXAY 3Haue-
HHAMHE MacC JJAEKTPOHA ¥ NpoToHa (cMm. [Tu-mezons, Mio-me3onu).

MEMEPAHA [ot nat. membrana — xoxuua, nepenonxa). I'nbkas
TOHKad IUIeHKa, HaTAHYTasA Ha Kapkace (HApuMep, KOxa, HaTaHyTai
Ha Bapabane).

MEHHCK [or rpeq. meniskos — nonymecsu]. UckpumieHHas no-
BEPXHOCTH XMAKOCTH BOIM3H IPAHNIIE €€ CONPUKOCHOBEHUA C TBED-
IHIM TEJIOM {HAIPHMED, Y CTEHOK cocyna). B kanuargpax meHmck umeer
chepraeckyio GoOpMy — BOTHYTYIO NPH CM@YUGanul M BHIIYKIYIO —
TIPH HECMAYUBAHUIL.

MEPA. CM. Mepa duzuneckoli senumun.

MEPA ®H3UYECKOM BEIUYHUHBE (Mepa BeMHYMHEL, Mepa),
Cpedemso uamepenuil, ROZBOISIONICE TOJYIHTD 3HAYCHUE HIMEDAEMON
BEIMVMHBL [yTeM HEHOCpeACTBeHHOro (6e3 npeobpasopannst dopmut
JIBHXCHMSI MATepUH) CpaBHEHHA ¢ Helt M3ygaemoil perrn.

[IprMepn Mep: MaciITaOHbI¢ AMHEHKH, KOHUERHE MEPH, TPRHC-
TOPTHPH, THPX, HOPMATEHHE XUMHYECKAC 3IEMEHTH (MEPH JeKTPH-
4ECKOro HaNpsoKEHUA), BHCOKOTOUHLIE PE3ACTOPH M KOMACHCATOPH.

Mpumeusanue. CloBo Mepa MHOrOMHATHO. YacTo €ro NPUMEHSIOT B
3Ha9eHMH “pUsHYecKas Be/IMMHHA, BREACHHAS A KOMMYECTBEHHOIO One-
HHBAHMS TAKOFO-TO CBOMCTBA BEIM HIH TAKOFO-TO OTHOIIEHKS pemelt”. Ha-
npumMep: “Macca — Mepa urepTHoCTH Tena”. Hepeako Takke um 0603Havaor
TONLKO BTOPYIO YSCTh NPHBEACHHOIO BHIIE NPEAIOXCHUL: “CPEACTBO, HC-
TIONBIYEMOE A KOAMYEeCTBEHHOTO OlieBMBagwA...”. Hanpumep: “Macca —
(DHINYECKAA BEUYMHA, ARDTOMLAACA MEPO HHEPTHOCTH Tena”.

IT6cKONbLKY B METPOIOTHM TEp! Mepa 3AKPEILICH 33 ONHUM U3 BHIOB
cpenctTs MsMmepeHutr (CM. Bhiine), UCTONBLIOBATH €ro KHaue He caenyer. Onpe-
OEACHAC MACCH HANG CTPOMTH TaK: fMacca ~ thrauyeckan BeJHuNHa, BBe-
ICHHAR S KQIMUYCCTBEHHONO OLICHWBAHMA MHCPTHOCTH Tena” (B KpaimeM
CNy9ae, paxH KpPAaTKOCTH, MOXHO ckasarh: “Macca — H3HYeCcKas Be/HIU-
Ha, CayXaHlad MepHNOM HHEPTHOCTH Tena”).

A
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METAJLIHL. Bemectna, o61agaiomue BHCOKOK TEIUIONPOBOIHOC-
THIO M 3NEKTPONPOBOIHOCTHIO, KOTOPHiC OGYCIOBNCHN HATHYHEM B HX
CTpyXTYpe GONbloro 3ucia cBoGORHNX 1eXKTpOHOB. MeTauiams SB-
nsoTes ceniue 80 npoc'rux BEIIECTB.

METACTABPLIIbHOE COCTOStHHE [or rpei. meta — nepexon
K ueMy-1u0o IpyToMy K nart. stabilis — ycroiumushiii]. Cocrosune Heyc-
TOHYHMBOrO paBHOBECHS TEPMOMMHANIIECKOM CHCTEMHEL, B KOTOPOM OHa
MOXET HAXOUMTHCS HAMTENLHOE BPeMs, He nepexoas B Gonee ycToit-
yuBOoe (P JAHHKIX YCIOBHSX) coctosiHne (CM. [Tepespemas wcudxocme,
Hepeoxnancdennas wcudxocms, Ilepenacoiuennviti ndp).

° METO/J INAPHbLIX TOUYEK. PeaynsratoM HEKOTOPHIX SKCIEPH-
MEHTOB ABASACTCH JAHEWHast 3aBHCMMOCTh y = ax + b, NomyuyeHHas
HETIOCPEACTBCHHO B Tpoliecce M3MepeHmit WM npeoGpa3oBaHHas K
TAKOMY BUOY TIYTeM auneapissayuu. Ui OeHMBaHAS CPEXHHX 3HaYe-
HUit NapaMeTPOB U ONIPEACICHUS NX noepelrocmell yioGeH MeTo] nap-
HEIX Touek. OH 33K0104aeTcs B caenyoueM. M3 sxcnepuMeHTaNIbLHOM
3aBMCHMOCTH, CONEpXallicit n 3HAYEHRA (X, 1), (X3, Vp)sers (X Vp)»
BHIGHDAIOT Naphl 3HAYCHWH, B KOTOPHX aPTYMEHTH X OTCTOAT JpYT OT
JIpYTa IPUMEPHO OFMHAKOBO. [Ias MOBHIIEHHS TOYHOCTH PacueTos 3TO
paccrosHie BHOUPAIOT MARCHMMANbHO BOIMOXHEM. Yepes Kakayio napy
x;, ¥), (x yj) MOXET ORITH nponenena NHHCHHAA 3aBUCHMOCTD, napa'-

.

METPH a; ¥ b; Karopoi Haxom W3 CHCTEMB ypaBseHuit y; = ax; +
x
uy=apx+b; a-=y L b XY X I/Ianaﬁopanapane'r-
x,—- j x -

poB a; u: by 719 BceX MMHEWHRIX 3anncnu6crcﬁ TIPOXOAAIIHX 4Yepe3
BHﬁpmiHHe NIapH, ONPeACHAIOT CPCAHNEe 3HAYCHHS MApaMeTpoB, HX
cpedHexeadpamusnbie OMKAOHEHUR W ROZpElHOCMI, KOTOPHIC MpHHH-
MaloT 33 OKOHYATENIBHAIE PE3YIBTATHE KOCBEHHOTO HIMEPEHWSA HCKO-
MBIX 3HaYCHHH NapaMeTpoB a 1 b,

METOAOJIOTUYECKHE HPUHHUITH. Hien HauBhicmiero
YpoBHs 0600meHus, chOPMHPOBABUIMECH B IPOLtecce PAa3BHTHA Ha-
VKM H ARGHOIMECS, HAPATY C 3AKOHAMH COXPaHCHHS, 1eMenmamu
abcoAOMKol ucmunn. DT0 NIO3BOJAECT KCIOAB3OBATH MX JUIS KOWTPOJIS
BOSHMKAIOMIMX THIOTES M OTBEPraTh FRNOTE3H, NPOTHROPEYALLIHE UM,
Raxe He POH3BOIA ASTATHHOTO aHama. K uucty METOJBOJIOTHYCCKHX
MPUHIMIIOB OTHOCST NPUHUNG MAMEPLAABHOCINL, NOIHAGAEMOCMU, NDU-
YUHHOCIMU, GOCTIPOL3BOOUMOCIILL, HABAI0GAEMOCTIU, PASPEIUMOCIII, BAUSKO-
deticmeun, “Gpumen Oxxama”, COOMBEMCMEUS, CONMHECERUR TNEOPU C npax -

. muKol u wmuumeﬁbuocmu (cM. Dnemenmu abconomnoii ucmuivs).
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METP. Exnruna JAMHN, O M3 ceMH OCHOBHLIX ¢l 8 CH. 1 m
paBeH, JUIMHE ITyTH, HPOXOEMMOTC CBETOM B BaKyyme 3a 1/299792458 ce-
KYHIBI. -

..METP [oT rpey. metron — Mepa, metreo — M3Mepsio]. Bropas
4acTh CROXHBIX CJOB, 0003Hayaiomiad: 1) APOTEXKEHHE BO CTONBKO
METPOB WiIH B TaKyio YaCTh METPa, CKWIBKO YKA3aHO B I1epBOii 4acTu
CJIOBA, HANPUMEP KIWIOMETP, MHKPOMETP; 2) NpHbOp 1A M3MEPEHHUS
TOTO, 4TO YKa3ato B NSPBOI YacrH CNOBa, HANPHMED BAaTTMETP, BOJb-
TMETP, OMMETD.

METPOJIOT'HA [or rpey. metron — Mepa u logos — ClToBO, MOHSA-
THe, yyeHne]. Hayka 06 naMepennax, Meronax obecriedeHus 11X 110BCe-
MECTHOTO EAMHCTBA K CNIocoBax AOCTIKEHHA TpeOyeMOol TOYHOCTH.

MEXAHUKA. Paazen Gu3Hky, H3ydalommi 1 ONTUCHBAIOIMIA Me-
Xanuueckoe Osumcerue Tel U NPORCXOAAIIMX NPH 5TOM B3aNMOICHCTBHIA.
MexaHuKy NOZPA3eNsfioT Ha KMHEMATHKY, CTATHKY ¥ JHHAMMKY.

MEXAHHUUYECKAA CUCTEMA. CucrgMa, riapHOM 0COOEHHO-
CTBIO XOTOPOJ ABIETCA MEXAHUYECKOE OBIkeHNe, K Tucay ecrecTBeH-
HEX MCXaHWISCKHX CHCTeM nprHamiexuT ComHeYHas CHCTEMA M pY-
rue HeGecHue o6pa3oBanus, H3y4aeMble ACTPOHOMAMH, & TAKXKE Ia3bl.
[onarasiolee GONBUIHHCTBO MEXaHHMYCCKMX CHCTEM, C KOTOPHIMH
JIOAH MMEIOT JIeJI0, HCKYCCTRCHRbIE. DT0, HaNPUMEpP, COOPYXKEHUS U
MalIHHLL, KCMONbL3yeMble B TIPOU3BOACTBE, Ha TPAHCHOPTE U B GHITY.

i‘l puMeuanuce. BcGopHiKe peKOMEHAYEMBIX TEPMHHOB Komurera Ha-~
yuHo-TexHudeckoil TepMuHonornd AH CCCP “TeopeTnueckas Mexaswka™
(Bun. 102, 1984) Mexanmgeckas cucreMa onpeaesnenra xak “Jliobas coroxyn-
HOCTh MaTePHANBHNX ToYeK” (11.8). Tax Xe Wik aHATOTHYHO ONPENENTIoT ¢e B
aBTOPH Y4eGHUKOB. DTa HOPMYIHPOBKA HEIPHIOXHA MO JIBYM NpHYHHAM. Bo-
TIEPBHIX, €CTECTBEHHOHAYIHRIC H TeXHWYCCKHE JHAHMA HYXHRL JOOLAM Ais
TOTO, 4YTOOH YCHeHHO B3aUMOJEHCTBOBATD CO cpenoit. Ioaromy npeamerom
HX M3Y4eHHs SAETCA 00LEKTUBHAS PEATHLHOCTD, HPEAMETH H3 MHPa Bemelt
(cM. Ilpedmem mwicau) A MaTepHaIsHasg TOYKa — TIpOCTEHINas MEHCACHHAS
MoJieNh Tena, PEaMET U3 MUpa Hielt. MuiceHH e MOJENH ARIMIOTCSH HE 00bEK- |
TaMH, 8 CPEACTBAMM H3ydeHHA. BO-BTOpHX, MOICIb B BUAE COBOKYIHOCTH
MaTepHANLHEIX TOYEK OTPAXAET NPeXAe Beero HebecHbIe CHeTeMBl. Cpefii 3eM-
HBIX CHCTEM OHA [IPHTOAHA, HO-BHAUMOMY, TONLKO TIPH BLIBOJAE 223065X 3a-
xonoeg. Mogasmsioniee xe BONBIIMHCTBO 3EMHBIX MEXAHUYECKHX CHCTEM (Ma-
IHHBL) KpOMe Oumamudeckux wuxonumened (HEyLadYHO Hamnacuux
MaTepHANLHLIMY TOUKAMB) CONEPRKAT CrHAMUMECKUE HAK:

Oeuwcenun, ucmoxHuxy osumcesus (IBUraTeRN) U HEKOTOPKE APYIUe 2MEMEH~
T8I (M. Juramuseckue cucmemss).
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MEXAHWYECKOE JBUXEHUWE. MarepransHoe ABHXEHHE,
COCTOAIIES BO B3aUMHOM IEPEMEHICHHH TeJ WIM HX YacTeH OTHOCK-
TENBHO OPYr Apyra. He u3ywas IpHINMH ABUXEHUSA, a pacCMaTpUBas
TONBKO €70 TCOMEeTPUYECKHE CBOHCTBA, Pa3iIAMaIOT TPH BIUIa MEXAHH-
YECKOTO ABUXEHUSE: HOCMynamenskioe, spaliamentroe u Kosebamenvioe.

W3 Bcex ZOCTYIIHBIX HENOCPEACTBEHHOMY BOCIPHATHIO (POPM JBH-
XKEHHA MEXAHNYECKOE JBIDKEHHE HAM Haubonee HOCTYIIHO W MOHATHO.
OB6YCIORIIEHO 3T0 HETHPbMA 06CTOATENbCTRAMH. BO-NIEPBBIX, OHO Ha-
TJISHO: MK BOCIIPHHHMAEM MEXaHNUYECKOE NBHXEHHE TPEMS OpraHa-
MH YYBCTB — IPCHMEM, CAYXOM W OCA3aHHeM. BO-BTGPBIY, MBI CaMM
C MOMEHTa POXICHHA NOYTH HENPEPHLIBHO Y4ACTBYeM B MeXaHHYeC-
KOM ABMXCHHH. B-TpeTbHX, OCHOBHHE (GH3HYECKHE BETHIHHLI, HC-
[IOJTb3YEMBIE JUIS €10 ONTMCAHHS U KOJIMUECTBEHHOTO OHCHUBAaHHS (JUTH-
Ha, Macca, BpeMs, CH/Ia), MH HM3MEPAEM BIOAHE MOHATHRIMH
CpeACTBAMH H3MEpeHHMH. B-uyeTsepTnIX, CTPYKTYypa M TpHHUMIN AcH-
cTBMs GONBIIMHCTRA MEXAHM3MOB H MAliMH, HaXomsIuiuX Haubonee
MaccoBO¢ IPUMEHEHHE, TOXe HarlsL(Hb! M JOCTYTIHB! 1 HOHMMAHUA.
To3ToMy mo4TH Kaxablil YENO0BEK, HE UMESI CIELMANTBHON TOATOTOB-
KH, CTocoGeH MPHIYMaTh W M3TOTOBMTL HEOGXOMHMbIE My MEXaHM-
YeCKHe TIPHCTIOCODNIeHNS.

HecMoTpS Ha ZOCTYHHOCTL MEXAHHYECKOTO ABIKEHHS HAIAM Opra-
HAaM 9YBCYB H HAIUCH NPCAMETHOM deametvuocmu (3 MOXCT OMITb,
H BCJCHCTBUE ITOro) B HAYIHOM OOBSICHEHHM MEXaHWIECKOTD JABMXKE~
HKMA B YI3eOHMKaX M HAYYHO-TIOMYISPHBIX KHUTAX BCTPEYAETCS MHOTO
RPOTHROPeNHi, IPOGENOR M CYIMIHOCTHHX OUMOOK, IMEpERAJoLIHXCs
M3 NOKONIeHUA B NokoNeHne (cM. Juramuveckue cucmemss, Camodeu-
wcenue, 3axonw Hviomowa, Cuna, llenmpobexucnas u uewmpocmpemu-
menpHdn cuia).

MWILIUN... [oT nat. mille— THcs4aa). [Ipucraska K HaUMEHOBABHIO
eONHHL PH3HMYCCKON BEIMNMHE JUIS 06pa3oBaHHd NONLHOM CIHHH-
1BI, PABHO# OTHOH THICAYHOI [ONIe MCXOAHOK BeAWIHHH. O003HaYE-
HHe: M, Haripumep, 1 MA (Mwomnamniep) = 1073 A,

MUKPO... [or rpew. mikros — Maikii]. TepMHH HCTIONBLIYIOT B ABYX
3HAYCHMAX. 1. B CIOXKEIX C/I0BaX 03HAYAET MPHHALICKHOCTD K.0YCHD
ManbM TpeaMeTaM (HanpuMep, MUKPOCTPYKTYpa) MM K NpHGOpaM
Uis1 HaOMOEHAS WM A3MEPEHMs] MAJTLIX IIPEAMETOB (HanpuMep, MAK-~
pockonn). 2. [IpucraBka K HAMMECHOBAHMWIO eTHHHML GU3NIECKOMH BeJIH-~
YHMHB Uit oOpa3oBaHWA NONLHON CAMHHIIL, PaBHOW OXHOK MWLM~
OHHOMN [XoNe UCXORHOMH exunnim. OG03HaYEHHE: MK, Hanpumep, 1 Mxc
(MukpocexyHna) = 1076 c.
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0t

Pric. M.1. Orrrideckas cxeMa MpKpocKofia

MHKPOMETP!. Jor rpe4. mikros — mansiit ¥ metreo — u3mepsio).
HpHGop ans HIMepeHHA HEGOMBIIHX NTHHEHHLIX Pa3MepOB (lieHa fe-
neuns 0,01 mm).

MMKPOMETP. Jonsuas enunua AMpse: 1 mxm = 1075 M,

MHKPOH. YcrapeBiumit TepMUH, He IOMYCKAEMbIH K HCIIOAB30-
Barmio (cM. Muxpomemp?).

Ve

MUKPOCKOIT [or rpey. mikros — Manuilt ¥ sCOpeo — CMOTPIO).
Tpubop wia HaGmoReHNA MATNX NPeIMETOB WIH JETaled MX CTPYK-
TYPHI, He PAVIHIHMBIX HEBOOPYXEHHLIM TNa30M. ONTHuecKas cHeTeMa
MHKpockona (puc. M.1).eoCTOUT U3 ofdexmuea v 0KyAspa, BCTaBACH-
HRIX B METAILTHYECKYIO TPYOKY — TyOyc. [lpn nabmonesmu paccMaTpu-
BacMEH DpeAMeT MOMEHaeTcs 3a [NaBHHM (DOKYycoM oGBexTuBa,
a ero ACHCTBUTENLHOE, YREIUYCHHOC M NEpeBEpHYTOE MI0OpaxeHHe
PacCMaTpMBacTCs B OKYIHIp, KOTOpPh RefcTBYeT Kak ayna.

MHKPODOH [or MuKpo... H ...¢oH]. [Ipeobpasosareis 3ByKOBHIX
KoneGanui B anekTpryeckue. JIpHMEHNETC B TEXHUKE CBA3H, 3BYKO-
3aIMCH | Ip-

MWUIMMETP PTYTHOTI'O CTOJBA. BHecucreMHas eAMHALA
R3BNEHHA. | MWLIMMETD PTYTHOTO CTONHa — HaBlicHHE, OKa3RBACMOS
Ha OCHOBAaHKE CTONGOM PTYTH BHCOTOH | MM. TIpHMensieTcss IpH Kiepe-
Raye [o paguo cBOROK nmoronst. Q603HaYEHHE — MM PT. CT. ] MM pT. CT. =
=133,322 a.

! YiapeHue B 3TOM CJI0BE TaaeT Ha BTOPOI CJIOT: MHKPOMETD.
2 Ecnvt cioBoM 0603HAYAIOT pasMep, TO YAapeHRe NafaeT HA TPETHH cor:
MUKPOMETP™ .
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MHUHYTA [oT HeM. Minute WI¥ faT. MInU6s — YMEHBUICHHNH,
Mannit]. TepMuH HCNIONBE3YIOT B ABYX 3HaYeHHAX. 1. BHecHcTeMHas exH-
HHla BpeMEHH, papHas 60 cexynzam. 2. Enysiilia rsocKoro yria, pag-
Has 1/60 yrmoBoro rpanyca.

MHPOBO33PEHUE, Cm. Hayunas xapmuna Mupa u muposospenve.

MOJENY B HAYKE. Bo sropoii monossne XX B. chopMuposa-
nocs dyHIaMeHTaAbHOE. obieHayTHoe NoHITHe Magenu. K coxane-
HHIO, B IIKONbHUE YieGHHKE (GH3UKE OHO MOMTH He JIPOHHKIO,
B CHITY 9€r0 MHOTHE BAXHHE CBCACHHA MPETONHOCATC HCKAXEHHO.
B 4acTHOCTH, MOXHO BCTPETHTh YTBERXUCHMA, NOXOOHEIE ClEXYIO-
wemy: “I[lpy 43y4CHKH MEXaHHMKH, K3aK ¥ Jio6oro Apyroro pasaena
bu3uks, cnenyer npexie Bcero BOpaTh MOAETh, glaersanmyo ¥3y-
YeHKe SRICHAA”. DTO — IPydas OWHEKA. MeicnenHbE Mofem A~
CTBHTENBHO BBOAAT NPH TCOPETHUYECKOM uccaeaopauum. Ho He ans
o0neryeHns, a NOTOMY, 4TO TaKOB CIOCOD 4YENOBEYECKOro MEIIe-
HMa. MulciuTs 6e3 Mozieneli MBI IpocTo He MoxeM. {Muicis 06 obbekTe
M €CTb €70 MOAEND.)

PasfiepeMca ¢ conepxanueM HORITHA ‘modery’.

Buanu moznencit, Croso modess IHHPOKO MCIIONB3YIOT B OOH-
JEUHOM pedH, NPHYEM B CYIIECTBCHHO PAadIMYHHX 3Hayenungx. Tax,
MOACAAMYU HA3BIBAIOT IKCHIOHATHL B MY3CSX M Ha BHCTaBKaX — YMEHb~
HICHHBIC KONHHY CaMONeToB, Xopabiieit, CTAHKOB, IWIOTHH H T. 1., CO-
BNANZIOMHE ¢ OPHTHHAIAMU IO BHEWIHEMY BHIY. B NpOTHBONOIOX-
HOCTh 2TOMY XYRAOXHMKH, POTOTpadni M CKYIBUTOPH MOAENBIO
HA3LIBAIOT HATYPUIMKA, HATYPUIMIYY WIH KakoH-nu60 npeaMeT, Ciiy-
XKaumil NPOTOTMIIOM IS KAPTUHN WIH CKY/ABITYPH (HanpuMep, $o-
ToMOzEAR). Mone/isIMH Ha3HBAIOT TaKXe THIIH M3JENHI, PazIHyaio-
muxca GopmMoit U (KIH) KOHCTPYKUMER (MOZEqH ORCEKAM,
aBTOMOGHIEH U T, I1.). B XpyXKax TeXHHIECKOTO TBOPUECTBA HX YIaCT-
HHKM H3TOTORNMIOT ACHCTBYIOUIHE MOLENM CaMOACToOB, Xopabaeil, as-
ToMOOHIeH, pakeT. B axTeliHoM IMPOM3BOACTBE MOAEHL — MIPOCTPaH-
CTBEHHasi konusa OyAynied OTIMBKH, MO KOTOPOH HM3rOTOBAAIOT
AMTEHYI0 PopMy, 3aNONHACMYIO PACIUIARICHHHM METa/UIoM, Marte-
MAaTHKH, NoI0GHO XYIOXHHAKAM, MOAETHIO Hekoi GopMansHO# Teophu
HA3LIBAIOT MeHee abCTPaKTHYO, T. €. Gosee BAM3KYIO X PeIbHOCTH CH-
CTEMY. .

Kax ByiuM, B psfe QIydaeB MOZE/AbIO Ha3HBAIOT UCKYCCTBEHHYIO,
CIHEUMANBHO - USTOTORICHHYIO BRHllh, CIYXKINIYIO KOIMEH HEKOTOpOro
001LeKTa, CXONHYIO C HHM B KAKOM-TO OTHOIICHHK. B Hayke ¥ Texuuke
MOREJTBIO TAKKE HA3BIBAIOT HEYTO AHAIOTHYHOE IPOTOTHITY B KAKOM-TO
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oTHOMmeHHK. OXHAKO HayIHHE MOZCIA CYIIECTREHHO OTIHYAIOTCH OT
paccMOoTpeHnsx soime. IlepBoe omiHTHe 3aKII09aETCH B TOM, YTO HX
CO3NAIT He 1N NeMOHCTpaLHi (KaK B My3esX) M He JUlT PasBHTHA
TBOpUECKHX cnocobuocrest (XaK B aBRaMONEHbHHX KPYXKax), @ B Ka-
YecTBE CPEACTBA HOHAHHA WIM npockrnposanud. Hanpamep, aBua-
KOHCTPYKTOPH TOX¢ HATOTORMINOT MOIE/IH CaMORAETOB, HO UCTIONBL3Y~
10T HX Bt H3YUEHHs NOBEACHHA CAMONETOB B IOJ)eTe, “npoAaysas’”
MOZERN B A3POIHHAMHYECKHX TpY6ax. BTopoe cylecTseHnoe OT/tHIHe
HAYYHHIX MORENEH ABNSCTCH CACACTBHEM TIEPBOTO — Gonbluei 9acTbio
IT0 He MaTepHaibHEE MPEIMCTH, a MBCTH, 3Hauws, uaeH. Orcrona
BO3HHK TEPMHH Muicaennan (udeassnan) smpdens. Yro xe 310 TaKoe?

Mucnenube Monenyu. MuCIeHHAT MOAEND — He YTO MHOE,
Kak ompaxcenue (3) IPHPOIR B CO3HAHWH Ye/IOBEKa. PacCMOTPHM Bax-
Hehimue 0COGEHHOCTH MBICTCHHBIX MOgeneil. MunuterHue — oMK H3
TICUXHYECKHX TIPOJieccoB. COTRACHO MATEPUATHCTHIECKAM NPENCTaB-
AEHUSM, TICHXMKA — (DYHKIIMSA HCPBHOM CHCTeMB, MO3Ta.

HepsHast cHcTeMa oCylIeCTRIsCT yiipaBiecHHe: 1) BHYTPCHHHMH
ApOLeCCAMH, 00ECTIeaNBAIOIHMH XU3Hb OpPraHu3Ma (KpoBoobpamie-
HHE, THXaHHe, HOoANepXKaHie cTa0WIbHON TEMIIEpaTypH Tejia M T. 1),
% 2) BCECTOPOHHMM B3aMMONEHCTBHEM CO cpeloit 0OuTaHNA. B Brinon-
HEHHMH BTOPOH JacT QYHKUMA Hapsay C NOACO3ZHAHWEM YYACTBYET
TO, YTO UMEHYIOT TICMXHKOM, AYILOH, CYOBEXTHBHOM pemnocnxo,
CO3HAHHEM (B MIMPOKOM CMRICJIE CIOBa).

HayyHoe no3HaHMe CUXMKH A2BHO NPHIIIO K ABYM BaXHEIM HIEAM.
1. Paanu4aioT A8e CTYTICHR NO3HAHUA — YYBCTBCHHYIO H IOTHYECKYIO.
K uyBCTBEHHONt CTYNEHH [O3HaHMSA MPHHATO OTHOCHTH OLXYICHHS,
BOCMIPUATHA H NIPSIACTARNCHHA, K JIOTHYCCKON — MOHATHSA, CYXICHNA
¥ yMO3aKmouenus, 2. B Muuinesun ofHapyRuUBAIOT ABE COCTABNSIO-
mHe — o0pasHYI0 # AUCKYPCUBHYIO (PacCyAOUHYIO, FOTHYCCKYIO).

DTH HICH HANLTH TORTBEPXKACHHE B paboTe MO3ra. AMEpHKAHCKHI
nettpodmsuonor P.Y. Creppy oGHapyXun Tak Ha3blBaeMyio byHKIH-
OHANBHYIO aCHMMETpHIO Mo3ra. Ero orkpartie Ghiio moarsepXacHo
MHOMMHE HCCACAOBAaTEAMH BO BCEM MMPE H HOJYYWIO NMPH3HAHHC
B BRAE npucBOcHKA aBTopy HobGenescxoit npemum (1981 r. ). Oxasa-
JIOCH, NOAYINAPUA paboTaloT no-pasHoMy. fipasoe nonyamaphe onepu-
pPyeT HENMbHKIMY SYBCTBCHAKMA 00pa3aMi, He TIoBepras HX JIOTHYee-
KOMY aHafgH3y. Jleroe Xe nomymapHe, HalpOTHB, nepepabaTHBacT
dopMHpyeT COBeCHEIE H IPYTHe GOPMAILHO-3HAKOBRE KOHCTPYKIIHH.

B cooTBETCTBMH CO CKA3aHHAIM DA3yMHO PA3IMYHTD ABA BAAA MBIC-
Nemndx Moxeael — wysCTeemube B nonsraiimme. YyncTBeHHEE MORE-
JIM KOHKpETH. Bonsme# vacThio 310 3pUTENbHHE oﬁpaau TMousrnii-
Hbie MOTiENTH a0CTPaKTHH.

195



B nportecce MEIIUICHHS TIONYINAPUA B3IARMOLEHCTBYIOT MEXIHY CO-
Goit!, Ho OHM He BIaHMO3aMEHAEMEL. [TOACHMM CKA3AHHOE IPHMEPOM,
Kaxnpl 6e3 Kakux-1u60 3aTPyIHEHHHA MIHOBEHHO OTAHYACT KOIKY
oT cOGaKH. D10 — pe3ynrrar paGoTel PaBoro noymapwsi. Ho nonpo-
Gyitre cpopMyIHPOBATE 3PHTCNbHEE NPH3IHAKH, PYKOBOACTBYACH KO-
TOPHIMM YENOBEK, HH Pa3y B XHIRH HE BUAEBHMH XOmKy WiH coba-
KY, Mor GR OMO3HATH TY WIH Apyry™! B (IpOTHBOIIOROXHOCTD 3T0MY
ITPH PAIBHTUH TEOPHH, OOBICHCHNNE PE3YIILTATOR AKCIIEPHMEHTa, Kiac-
CAQHLMPOBAHKH, BEMHCICHHAX H T. l. HE3AMEHHMO JICBOE NOJyuA-
pue. TaxuM 06pa3oM, SyBCTBEHHHE U TOHICCKHE MOIEAH OAMHAKOBO
BaXHA — OHH BIANMEO AODOJERTCINN.

Yro ppencragasier cofolf noHaTHHHAA MiacAewHaa mopems? Ka-
KOE MECTO 3aHHMAeT OHa cpeid arpuGyToB JAOru4ecKoil CTyneHn Ho-
3HAHUA — NOHATHH, CyXAcHHMH u yMosakmoucHHHU? [lougTue ecTs
3HaHMe O BOHIM MWJIH O MHOXECTBE OJHOPONHLIX BeuleH, B KOTOPOM
oTo0paXeHH ee (MM KX) CyIecTBeHHble CBoicTRa. Ilo cTeneny non-
HOTH OTO6paXKeH s ASHCTBHTENLHOCTH NOHATHA MOXHO Pa3/ieNiNTh Ra
SHIMK/IONEAMYHBIC M 9aCTHOHAYdHEE (CM. [Tonamue u mepmun). Macr-
HOHAYYHOE TIOHATHE MPEACTABINET cobo#i “mpoexunio” 06beKTa
(AMH IHIMKIONETNIHOYO NOHATHA O HEM) Ha OnpeleIeHHYI0 “ro-
3HABATENBHYIO IIOCKOCTS ™. TowgTwiias Mozens 0FsEKTA B 6CTh 98CT-
HOHZYIROE NHOENTEE O NeM. '

YyBCTBOHHRE H HOHATHHHRIE MOJICAK PERNTBHOCTH OAMHAKOBO BaX-
#pl. OFHAKO Npexie THCKYPCHBHOS MHHUIeHHE He GRUIO OCO3HAHO
HMEHHO Kax Mogemh MHP3. B caasu ¢ 31UM B QH3HKE TCPMUH M#00esb
BHATAC HCHIONE30BAM Uit 0003HAMECHIS ML OGPa3HEIX NPEACTAB-
JeHHHK (HanpeMep, HYIUHTOBAsA HIW TNAHCTADHAasA MOIENH aToMa).
M nmirs BROCACACTBHM MM CTRIM 0003HaYaTh TAKXE H NOHATHIHHHE
MOACTH. B CHiTy 3TOrO Pl BaBHO CIOXMBUINXCH ONPECACHCHAY SBIA-
ercd jaesopueHTupyioinuM. Hanpumep, “marepmanbias Touka €CTb
Ten0...” . MarepuaibHas TOYKa HE TENIO, 4 €Po npocTelasg oHATHH -
HAaR MOHEAb.

IlpencraBneHne MHCAEeHHRWX Mogeneil. 1, Buytpeunee
npeactasncHne. Kak puanueckn (MATEpHAILHO) YUHCAO NPENCTARIEHO
B WICKTPOHHOH BLPMCINTE/IbHON MANIMHE, H3BECTHO HCYCPIHIBAI0~
UM 06paloM, TaK KaK MaiMHh pa3pabaTHBaet caMm uejioBek. B npo-
THBONIONOXHOCTh ITOMY, “KOHCTPYKUMS~ MO3rd M3BECTHA TONBKO B
caMBix oGmux Jeprax. Cka3ath, B POpME Kakux COCTOSHUI HEPBHBIX
KJIETOK CYIIECTBYIOT MBICJIH H YyBCTBA, HeBO3MOXHO. [ToaToMy, Xorna

! BCHOMHHMM: TEOMETPHICCKAE 33JaYK PEINaloT JIOTHYECKH, BHBOLSA pe-
3yNLTAT U3 AKCHOM M parice HOKa3aHHKX TeopeM. OxHako o6pasHoe, TyBCTBEH -
HO® NPEICTARICHNE — PUCYHOK — CYISCTBEHHO OG/ieryaeT pemenye, TaK KaK
CAYKHT He3aAMCHHMOM OMOPOH TP PacCyXACHMAX.
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BH CJKIIMTE, TT0 B CO3HaHHM 16JIOBEKA €CTh 06pa3nt NeHCTBUTEND-
HOCTH, He HaQo NIOHMMATh CAOBO 00pa3 KaK HMf KaKOI0-TO Matepu-
aNibROTO 00pa3oBaHMa. 3HAYCHME €I0 CTONb X¢ HEOTIPEACNCHHO, KaK
3HAUCHHA CROB MNCAb, NCUXUKA, COIHAHUE, DMOGpaXcenue, dywa K T. 11.
ViM 0603pavaloT REYTO peanbHo cyllecTylolee, Spnsoueeca GyHK-
LHER MO3ra, MO3BONAIIES YeN0BEKY YCHEIIHO XUTh Y PA3BUBATHCH,
HO HEHM3BECTHO TOYHO, YTO HMCHHO. .

2. BremHee Tipencramienie. [1o colCTBEeHHOMY OIMBITY KAXIBIA
3HACT, YTO “B yMe” YHAeTCs PEINWTH TOMHKO CAMHE NPOCTHE 3a5a4yu,
Idwe npu cioxeHMH 9Mcen “CTONGHKOM” OKA3KBAETCA LIETecO00DasHEIM
undpy nepeHoca 3amMckHBaTh. Y10 KacaeTcd CIOXKHBX 3a%a4, TO M yc-
JIOBA, ¥ XOX PEUICHHS, H PE3YNLTAT NPUXORATCS O0BeKTHRHPOBATS —
duxcrpoBath Ha Oymare B BUIE CIIOB, NPENNOXEHHUIK, FepTexelt, dop-
My, Tabmun 1 T. 1. TeM Goxnee 370 Heobxonumo npy obiieHnu. Yeno-
BEK — CYHIECTBO KOUIEKTHBHOE. BRIy HEOGXONMMOCTH OpraHv3aliy
COBMECTHRIX JIeHCTBHI y HAIMX JaNeKUX MPeAKOB NOABWIACE YCTHAN
(3ByKOBas} pedk ¥ C TEUCHMEM BPEMEHH P33BIWIOCh OCHOBHOE Cpell-

,CTBO OBIHEHEA — ECTECTBEHHNIH SabiK. [10-BHAMMOMY, OAHOBPEMEHHO
WIK € HEKQTODHIM OTCTABAHHEM BO3ZHHKIO H300pa3HTENBHOE HCKYG-
CTBO ~ HACKANBHASY KHUBOMKCH Y T. 1. B fanbHeinem noxu u3obpean
HepormnHICCKYIo K GOHETHYECKYIO THCHMEHHOCTD, PA3MTHYHLIE CHO-
CODHN 33ITMCH YHCEJI, MATeMAaTHUECKYI0 CHMBOJIBKY, Jpaduku GyHk-
UM, reorpapuiecKHe KapTh H TOonorpaduHMeckue IUIaHN, CHNIOBHE
JIMHHM 3MEKTPHYECKON0 H MATHHTHOTO NOJICH, MALTHHOCTPONTEALHEIE
uepTeXH M SNCKFTPHIECKHE CXeMBI ¥ 1. n. Bee 310 He oyeHs yxauno!
MOXeT OMTh 0ObeAHHEHO RMEHEM 06sexmusupyouiue modeay (06pas-
HEIE ¥ 3HAKOBhe). OTCiofa MHOXECTBO TEPMUHOB: WKOHUYECKAR MO-
deas, spagudeckan modenb, 3RAK06AN, Uudpoeas, 06pasnas, cumeons-
Has modesu, Mamemamuneckan Modent u ap. TepMuH Mamemamuuecxas
Modeab 3aCTyXHUBaeT CreLMaisHOrO obcyxnenns (cM. nanee). Heobxo-
AMMO HOMHHTD, YTO “00HEeKTHBHPYIONIAS MOJIEND” HE €CTh HEITO Ca-
MOCTOSTENIbHOE. Ef0 BHIPaXaloT MBICTHCHRYIO MOAETD.

CyllecTByeT TEPMITH un@opMayuornas Modeas. PaceMoTpum Te carya-
1MM, [IPH KOTOPHIX €0 ynorpeGnenme npeacTasiasercs Hanbonee ymect-
HeIM. JIOCTATOUHO OYEBH/IHO, TTO0, YNPAaRIAsS JOMARbIo, aBTOMOOHIEM,
caMoJieToM, paboTasi Ha CTaHKe, YEJIOBEK JOJDKEH 3HATh OCOOSHHOCTH
TIOReACHHS YIIPaRAEMOTO O0BEKTa, T. €. PacIiONaraTh ero MHICJICHHOM

! BCIOMHHM, KAaK TOBODAT MATEMATHKH: PYHKIMAS MoxeT OWTb 3ajaHa B
CNOBECHOM, CUMBONIMYECKOH, rpadmucckolt H TabnmiHOH dopmax. Kax pu-
IHM, GOPMY BRIpAXCHHA GyHKIMER He HAINBAIOT. JloTH4HO 8ruto 64 He Ha-
3WBaTh MOXENSMM 0ObEKTH, KOUMY BHPAXAOT MHCIEHHEE MogemH. [Toaromy
HATTLIlE TEPMHH 00eXmUuSUpyIoas Mo0eas MH 3aKTI0YAEM B KABHUKH.
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MOAETBHIO. AHRHOIRHO, B MOGOM ABFOMATHCC-
KK RCHCTBYIONICM YNPABATIOUIEM YCTPOHACTRE
(ynparpHemeit CHCTeMe) TONKHN ORITL 0Tpa-
XeHa (B Toi Ml HHOH dopme) ocabesHOCTH
1oBelicHUS 00REKTa, NOMIEXKABIETO YIpanie-
Hy0. HHMMY clIOBaMEH, YIIPARIAIOHAS CHCTE-
Ma JO/TKHA MMETH MOJIEL YITPABNSEMOT0 O0ECK-
Ta. Hassinars ee, KaK y yel0BeKa, “MBICTICHHON
Puc. M.2. Hpoduns ropsl  yiapenbio”™ G510 654 HEpasyMHO, TAK KAK MBILI-
JCHHCM HMEHYIOT NCKIIOUNTENBHO YEI0BCYeCKYI0 cCiocabHocTh. [To-pu-
IAMOMY, B JAHHOM CIY3AE K NONXONUT TEPMIH UHGOPMAKUDHHIR Modetb.

fi3nKkyu 06BeXTHBHEPOBaAHH . Bonpoc 0 a3ukax ofpeKTHBHE-
POBAHMS ¥ VX HCIIOAbIOBAHMH OUEHBb BaXEH M HHTepeceH. YyBCTBEHMbIE
MOZENH OOBEKTHBHPYIOT B POpMe pHCYHKOB, Gojlee WIH MeHee CXxe-
maTHanex!, HHOrAA PHCYHKM ABNAIOTCS HAIASIHLIMHM KOTIMAMHM pe-
WIbHLIX OOBEKTOB (HanpHMEp, KOHTYPH MATEPUKOB, 03¢p, IPaHHIl
MEXTY CTPaHaMM H T. 1. Ha reorpadnaecknx xaprax). OxHaxo Gonbinel
9acThIO M MMECM HEN0 ¢ “HCKYCCTBEHHOM HArAAnHoCcTbio”. [osc-
HHEM, w10 370 TaKkoe. [Ipeactasum cele pHCYHOK, Ha KOTOpOM H306pa-
XeH cWITysT ropll (pee. M.2). Bpaa iu xoMy-HHOYIh APHAET B roJIOBY
HA3BaTh 10 “rpadHueckolt MONENBIO Fophl”. CKAXYT, YTO NIepen HAME
ee MN0CcKOe H3oGpaxenne. BMecTe ¢ TEM NPH CTPOMTEIBCTBE KaHAT-
HOU NOPOTH MOXET BOIHMKHYTH HeoOXONMMOCTh 3HaTh 3aBHCHMOCTh
MEXIY BHICOTOH KAXAOH TOUKH CKJAQHA, NCNANICH B BEPTHKAUBHON
TUIOCKOCTH, TIPOXOAfIlic Yepes BePHIMHY, H PACCTOAHHEM TIO TODH-
30HTaM OT HEKOTOPOro MYHKTa Y €¢ OXHOXWA. B TakoM ciiydae oxa-
XETCH, ITO KOHTYP CHITY3Ta TOpH BHpaXaet Tpebyemylo 3aBHCHMOCTD,
€C/tM 10 TOPUBOHTANIU H BEPTUKAIM HAHECTH COOTBETCTBYIOMIHE Mac-
wiTabHue aunun. Unnme crosamu, noaoGusili pucyHOX ABIseTCH
HaTAKHEIM TCOMETPHUECKAM (TpaduMuecKuM) MPEaCTABICHHEM MbIC-
ACHHOH Momenw — ynkuMn ¥ = f(x), cBa3biBaomedl BHCOTY y
C FOPH3IOHTATEHHM PACCTORHHEM X B IUIOCKOCTH, Tpoxoisich yepes
BEPIUMHY TOPEL.

OO6parM BHUMaHHWE: B JAHHOM CJIY4a€ y U X — NPOCTPaHCTBEH-
Hble KOODAMHATH, PACCTOSHUA. OXHAKO OHH MOTYT OHTb M JPYTHMH
tiepeMeHHBIMH. Hanpusep, mocKoAbKy BONIM3H OT NOBEPXHOCTH 3¢M-
M MIOTEHUMANbHAS SHEPTHA Telia MPONOPLUMOHANIbLHA BEICOTE €10 Pac-
TIONIOXEHHS, ITOT K€ PHCYHOK MOXET BHPAKATD 3aBHCHMOCTD HOTEHIM-

! B niocaiemHue roflll aAKTHBHO PA3RHBALTCA HOBMI CIIOCO6 06pa3Horo obbex-
THBUMPOBAHNSA — TaK HAIHBAEMAS KOMIIBIOTCPHAN AHMMAURS (OXHBICHAE) —
CO3faHMe CBOCOBPasSHHX MYMBThUIHEMOB, TIOBONMOIHNX “YBHACTL” HPOILteCc~
CHl, POTEKAONHE B PA3HOOOPASHEIX CUCTEMax.
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anbHON 3HEPIHH TEa Ha CKIOHE I'OPH OT TOPH3OHTANLHONO PACCTON~
HuA. Bojiee TOro, COBEPIEHHO aHANOrHIHLIH PHCYHOK B hopMe KOH-
Typa Iophl MB MOXeM YBHACTh H8 3KPaHe ocuwurorpada.
B 3toM cayuae GykBofi y 0603HAYRIOT FNCKTPHUECKOES HAIIPSDKEHHE,
a 6yxBoit x — spemsi. Takum 0GpasoM, reoMeTPHIECKHI H3RIK HCHOb-
3y10T JAA OUBEKTHBHDOBAHMA e TONBKO NPOCTPAHCTBEHHHX, HO
# JNOOKIX APYIMX OTHOHICHHH, T. €. MBOCKA3ATENBHO. JTI060NRETHO, YT0
“rpaHdecKag MHOCKA3ATeHHOCTD” IEPCHOCHTCA Ha CIIOBECHBI A3KIK,
Hanpumep, 0 HanpsxeHuu (IaBIeHHH, CKODOCTH M AIOGHX IpPYrux
BENIMYHHAX) TOBODAT, 9TC OHO “BhmIe”, “HIKE”, “IOAHMMAETCH”
MY “omycKaeTcs”. AHATIOTHTHO TIPU OGBACHEHHH 31EKTPONPOBONHO-
CTH KDHCTAIIOR MCTIOAB3YIOT 'CJI0BO 30K, OTHOCHTCH OHO K 3HEPTHH
3NEKTPOHOB HA JHEPIeTHYECKOH AHMarpaMMe M K pacHOAOXCHHIO MX
B IIPOCTPAHCTBE CAMON0 KPHCTA/UIA HUKAKOTO OTHOLICHHUS HE HMeeT.

OTH 0cOGEHHOCTH KaK IpaduIecKoro, Tak H CIOBECHOIO S3bIKOB
HeoOXORMMO YIHUTHIBATH PH HIYHCHUHM DUIHKH ¥ APYTHX “TOUYHEIX”
HayX. B npoTWBHOM Cryuae IpaBWIbHOE NOHHMAHHE REHOCTHXHMO.

OnpenereHHoe pajgeicHHe “06beKTHBMPYIOUIMX Moxencit” Ha
HKOHMYECKHE, 3HAKOBHE H T. II. B GONLIMACTBE CITy4acs HEBOGMOXHO.
Jlesio B ToM, YTO Bpsxt Jiu YOACTCSA HAa3paTh Cy4al, Kornma npu obpex-
THBMPOBAHHK MHNCIEHHOH MONIEIH MCNONbL3YIOT TOALKO OAMH A3HK.
XapakTepHHi IpuMep — reorpadmuucckan kapra. Ha Heil ipucyreray-
et K o6pa3sHOCTb (KOHTYPH MOpEH, 03ep, CTPaH, AMHMM PeK M T. 1.),
H YCIOBHHE 3HAKH: TOPH3OHTLIH (IMHUH PABHON BRICOTH), KDYXKKH
PasHoro paMepa (KOTOPLIMH 0003HAYAIOT rOPOAA € PAIHYHBIM YMC-
NIOM XUTeneit), ¥ yucaa, oGoHAUAWIEMEe BHCOTH, W CAOBECHHE Ha-
3BaHMA CTPAH, OKEAHOB, PeK, TOPOJOB H T. A.

TaxuM o6pa3oM, o6briHO “OGBbeKTHBApYIONIAaA MOaeTs” obpatie-
Ha K o6OMM THIIAM MBIUUIEHUS — M oGPasHOMY, ¥ IHCKYPCHBHOMY,
9TO JMUIHHE pa3 HOATBEPXAIET MX BIAHMOCBI3AHHOCTD.

I'nasBHBe OCO6CHHOCTH MHCICHRHX MoAenei. Ik-
CTICPUMEHTANLLHOMY HCCCIOBAHMIO MTOXBEPTAIOT peanbHuli 00beKT, a
TEOPETHYECKOMY — €70 HACANHIAUNMIO, MECACHHYIO MOAEHDb. PaccMOT-
PYM IJIaBHHE 0COOEHHOCTH MNCACHHLIX MOJEACH.

1. Hutnyue peaipHOro APOTOTHIA HIK OXHAIHUE TOSBICHHUA Ta-
Koro B Oyxymem (Bropoe — npu paspaboTtke Hoporo uaaenus). Huaye,
FOBOPA, MBICICHHAs MOACHE €CTh OTOGPAXEHHE PEaTbHOCTH (IPH pa3-
pafoTke — ONEpPeXAOUICe) B COIHANNMM YEMOBEKA.

2. leficTBEeRHOCTh (BPOrHOCTHYECKAR CHNA) — BOSMOXHOCTH HE
TOFBKO OMHCHBATH (0ORICHATL) NPOLLTOE NIOBENCHKE 06LEKTa B Ope-
OEIAX HEKOTOPOTO MHOXECTBA CHTYAlMil, HO ¥ OPEACKAILIBATh Mpea-
CToANIce TIOBSHCHHE B JIPYTHX CHTYALIMSIX.
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3. HerousocTts (npu6mmermocn,) B OTOOpaxXeHMU MPOTOTHIIA
(nonpoﬁnee CM. aasee).

4. “Tlpoeunposatne” MPOTOTHITA HA HEKOTOPYIO “HO3HABATEILHYIO
IIOCKOCTS” — M3yYeHUE €r0 B PAMKAX HEKOTOPOH HACTHOM HayKu
(MeXaHAKa, SNCKTPHIECTBO ¥ T. 4.).

5. OrpaHHYe HHOCTD NPUMEHEHMA. YKa3aHHe MPAHML TPUMEHUMOC-
TH. IipuMeHeHe MOBENH 32 NIPEAE/IAMH FTHX TPAHKL HEROMYCTHMO —
OHO NPHBOXHUT K IPyOhM oflMGKaM.

_6. Yxazauwue BceX CBONCTB, NPHITHCHBACMHX MofentH (nofpobuee
CM. Janee).

7. HenpoTHBOPEHMBOCTD. \

O HeTodHocTH moneneh. Hepeaxo B yseGHHKAX MOXHO
NPOYUTATh YTBEPXACHHSA, TogofHke chaemyomeMy: “IlonHoe K cTpo-
ro¢ peilleHue NMPoGIeM MEXaHHKH PeajibHMIX Ten M cpel, KAK NpaBu-
710, OKA3KBaeTCA KpaliHe CI0XHBIM, a Topoi HeaocTynHuM. [TosroMy
NPH PeIICHUY KOHKPETHHX 33729 NPUXOAMTCH BBOAMTD YIPOIHAIOMKE
TIPEATIONOXEHMS, T. €. CTPOHTD MOJENH OGLEKTOB, IPHOMMKXEHHO 0T~
6paxaoliue AX cpoicTBa”. Takue paccyKneHns AeIOPHEHTHPYT 4H-
Tatens. Ecu npMHUMATh MX BCEpHE3, TO MOXKHO TIOAYMaTh, OYATO “XaK
VMCKMIOYEHHE” AOCTYIHO “NOAHOE M CTPOToe pemeHMe npolaem”,
a MOJEIN OGBEKTOB CTPOAT JTHIUL A8 YIPOICHHA.

Hazno scHo DOHMMAaTh, 9TO JTI06a8 MBCb, M000e 3HAHHE YeAOBe-
Xa, KaK Obl CJIOXHO OHO HM BHINISIAENO, NpencTaBiser coboi Heros-
HOE 0TODpaxeHHe PeaTbROCTH (3TO YTBEPXKACHHE — abcomoTHas HC-
THHa). O6061mas, MOXHO CKa3aTh, ITO BCA COBOKYIHROCTS SCAOBEIECKMX
3namEll 0 NPHPOAE (B CAMOM YEJIOBEYECTE KAK €€ MACTH) SRANETCS
MOZeNBI0 PeaIbHOCTH.

“ITomHoe”, “cTporoe”, “ToyHOe” pemieHue — BHYTpUMATEMaTH-
geckasg abcrpakimsa. OTHOCSTCA 9TH TePMHHEL He K ONMCAHHIO JeH-
CTBHTEJILHOCTH, a K PEHIEHHIO YX€e HAMHCaHHEX ypapHeHuni. Hexoro-
phie THITH ypasHEHUI (KCTaTH CKa3aTh, BECHMA HEMHOFHE) PelIAOTCS
TOYHO (B MaTeMATHYECKOM cMEICHe). TeM He MeHee, IaXe MaTeMaTH-~
YecKH TOUHOEe peliieiHe ONMHCHBACT APUPOIHLIE MpOUecCH MpHOMM-~
XEHHo. [eno B TOM, YTO HM OJIHO YPaBHEHUE He ABIACTCA H NPHHHH~
TTHATHHO HE-MOXET GBITH TOYHBIM ONHCaHWEM AccTBHTe/IBHOCTH. KpoMe
TOrO, HaJIO HMETh B BHAY, YT0 Pe3YALTAT pelieHun “B Oyksax” uHTe~
peceH (M TO JAACKO HE BCErZa) YHCTO TeopeTudeckh. i NpakTaku
BaXHa He (opMyna cama o cebe, a UHCIO, KOTOPOE MOXHO HalTH,
rmonb3yack €. C 3roit nensio B GopMysy BMecTo GYKB NOACTARIAIOT
Apyrue yucna. Ho Bce MCXoaHbe YUCa SARASIOTCS pe3yNIbTATOM H3Me-
PCHMA. A M3MEPEHHMS KeHM306XHO BRIIONHAIOTCH C NOrPCHIHOCTHIO
(310 — TOXE abCoNMOTHad MCTAAA). BONABIIMACTBO MATEMATHYECKUX
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3a0a4, KaK yXe ObUlo CKa3aHO, pelajoTcsd TOXe HPHOIMXEHHO.
U HakoHel, YTO HE MEHee BAXHO, IIPH M3TOTORIEHUH JnoboMH Bell WiH
OPraHM3aLHH JNOGOT0 MPOLECCa HEBO3MOXHO H3DEXATh HETOYHOCTH.

Taxum 06pazoM, “rioNHoOe M CTPOroe” PEUICHHE PEANBLHRIX MPO-
OnemM NPHHUHIKATLHO HEBO3MOXHO, M(0: 1) MBICIeHHass Momelb
NeUCTBUTCABHOCTH BCEFNAa HETOWHA; 2) MATeMaTHUCCKHE YPaBHEHMS,
¥aX NPaBHWIO, AONYCKAT avius NpubnumxensHbie peumenus; 3) sce
M3MEDEHHA BeMMMH BRITIOJHAIOT ¢ HOTPEIHOCTHIO! 4) B nponecce
TPOHIBOJCTBA MOGHIE ACTATA HITOTOBIAIOT HETOYHO.

Bosee TOro, MOXeT CAYIATBCA, ITO NPUMEHEHME OYcHb TOYHOM
H, CICAOBATEABHO, Gonice CHOXHON Mofgesiu TipMseaer K OGOXBUICH
MOTPEITHOCTH PE3YALTATA HCCAGHOBAHMNA, ¥CM HCIIONBF30BAHUE MEHEE
TOYHOR MOZEAH.” DTOT NAPANOKC OGYCHOBICH CleAyIOWHMH 0GCTOA-
TemcTRaMK. 1. YeM crroxHee Monelb, TeM GoTbilie SMITHPHICCKHX N1~
PAMETPOB U NEPEMEHHRIX OHA copepxHT. [IpH BRYIHCIEHNIX NOTPE-
HOCTH H3MEpeHMH CRABARBAIOTCA. 2. YeM croxiee B3aUMOCBA3H MEXTY
BETTHIHHAMH, TCM Gospiie BRHYHCIHTELHRX ONEPAIMl TPHXONHTCH
BNIOMHATH, H OIIMOKH HX TOXE HAKATUIWBAKOTCSA.

Buecte ¢ TeM Hano NOHMMATD, YTO YTBEPXKICHHE O HETOTHOCTH
MHICJICHHNX MOZeJcH He SBAACTCA OTPHifAHHEM HCTUHHOCTH NO3HA-
Hus. Y1 He noToOMy, YTO HCTHHA, KaK MHOT/A AyMAIOT, — 3T0 *T0, YTO
ecTh Ha caMoM geste”. Uctuia — 370 3Hanne. Ho He Besikoe, B ecre-
CTBCHHBIX M TEXHHYECKMX HAYKaX MCTHHHKM NPH3HAKIOT TAKOe 3Ha-
HHE, XKOTOpOe MO3BONAET MITOTOBMITH BEIM (OPraMM30OBLIBAT HPO-
LecCH), NeHCTBAE (IPOTEKAHUE) KOTOPHIX TPUBOMMT K 3aXyMBHHOMY
peaynbTaTy. Bed uenescdecKkan NPAKTHKA HAa NPOTAXEHUH CTOMETHH
yfexnaer Hac B TOM, 910 HayiHOC 3HAHWE, KaK PaBHN0, ACTHHHO.

Yka3aunue cBoficTB MHCIcHHOH Moaenu. Hepeaxo
ABTOPH, OTIPCACHAA MBICACHHYIO MOZERD O0BEKTR, BMECTO TOIO YTOOH
yKa3aTh Te CBOJCTBA HPOTOTHII2 (OPHFHHANA), KOTOPHC YITCHE B HEH;
MEPEIRCAAIOT CBOUCTBA, KOUMH OHH ApeHeOperaroT. Takoi npueM Opit
6H cHpaBeayMB, cciM OH, BO-NEPBHX, 00beKTy OO O mpHcynie
KOHETHOC MHOXECTBO CBOKCTS M, BO-BTOPHX, BCE OHY ObUTH OH 3apa-
Hee HaBeCTHH. OnHaxo moboit 00LeKT HeMcuepiaeM Wis NO3HAHMS.
TMozromy EpCUHCHBTE NpeHEOPEracMble CBOHCTBA B NPHHUMIIC HE-
BO3MOXHO — MX BECKOHeUHO MHOTO. CNeRoBaTe/IbHO, eUHCTREHHAR
npHeMiieMas APOLENYPa COCTOUT B YKA3AHHK CBONCTB, KQTOpHIE Y4~
TEHN B MNCACHHON MOIENH (T. &. KOTOPhiMK OHA “HaneneHa”). [lepe-
YUCIHTh CREHYET BCE YYUTRIBaEMbIC CBOMCTBA (HEQMYCTUMO HEKOTO-
phi¢ M3 HHX IYoJNaraTh “camo coboit pasymeonmmMuca™).

HanprMep, BpH M3yYeHHM OBMXCHNS 1 PABHOBECHA TCH B MEXaHU-
K€ CPe/i¥ CBOHCTS TBEPHONO TeNa 00NYHO YIHTHBAIOT. FCOMETPHICCKYIO
(opMy, pa3smepul, MHEPTHOCTb, [PABUTALMOHHOCTL (TPABHTAUMOHHYIO
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V/ cnocobrocTs), AedpopMupyeMocTh (cXkarue, pac-
- TEXeHne, W3rud, CkpydMBaHME, CABHY), HAedop-
MHpYeMOCTE: 08paTMyIo (YIIpyrocTs) # Heobpa-
THMYIO (IIACTHYHOCTD, NION3YYecTDb).
Ipu pemeRH KOHKPETHMX 3a48% PEAKO He-
O6XOZHMO YIHTHIBATL BCE TIEPEIMCICHHEIE CBOK-
’I cTBa. OGSIEHO OTPAHHIMBAIOTCA TONBKO UX YACTRIO,
- [pocreitnich MECIEHHON MOASIILIO TBCPIOTO T2

7

-~ CITYXKT MATEpHANbHaR ToUKa. Ee HaNe/sHoT ToHb-
2 KO ABYMsl CBOUCTBAMY. LHEPMHOCMYIO U 2pacuma-

Puc. M3, Kaebarom,.  WHOHHOCTbi0 (IO COBPEMEHHEIM NPEACTARNCHUAM
Has CHCTEMa 3To onHo cBoicTso. [lo3TOMy, BOIMOAHO, PasyM-

HO Gpu10 OM BBECTH OGO3HAYAIOMMI €ro TEPMHH,
HanpUMep, zpasounepmiocms). AGCOMOTHO TBepAOE (HenehopMupye-
MOC) TONIO — MBICJICHHAA MOAENb TBEPROIO TeAa, KOTOPOH NPHIHCH -
BAIOT OFIPEACIEHHYIO (POpPMY, Pa3MEPHI, rpaBUTAKHOMHOCTb M HHEPT-
HocTh. KpoMe Toro, OOWMHO MarepHan CYMIAKT ORHOPONMBIM HIIH
YXa3bnBAlOT XapaKrep HEOIHOPOMXHOCTH.

Pasnoo6pasue mogeneit oauoro o6nexra. fcHo, yro
HE MOXeT GHMTL ¢HHCTBEHHON MONEMH KaKoro-iubo ob6uekra. Cre-
MICHb CNOXHOCTA MOAENH OGBEKTa ONPEALIACTCS XApaKTepoM péurae-
MOH 3anaun. ’

IponomxuM 06CYXKEEHHE STOM TeMA.

Vaauuniit npumep npusoaur C.D. Xakixun. NpencraBuM cebe che-
TEMY, COCTOSILYIO H3 NpPYXiHE M METALLTHYECKOTO AHMCKA, KOTOPH
TOINBEINEH Ha Hel (MMXHHMH XOHELl NPYXWHH XKECTKO NPHCOCTHHEH
K OWCKY B er0o ueHTpe, puc. M.3). Ecnu Mu TeopeTHUSCKH H3yYasM
BEPTHKANbHEE KoAcOaHuA avcka (cM. ] Ha puc. M.3), npuieM Hac
HHTEPECYeT KOPOTKMH NPOMEXYTOK BpPEMEHM, B TeHMCHME KOTOPOro
3aTyxatue KonchbaHHit npeHebpexXuMo Malo, B Ka4ecTBe MBICIEHHOM
MOZEHH JTMCKA LeICCO06Pa3HO B3ATh MATCPHATLHYIO TOUKY. [Ina Hay-
YEHMA KPYTWIHHKX KoieGaHuit {cM. 2 wa puc. M.3) 31a Moaems He-
npAronHa. Hamo y2ecTsb He ToNbKO Maccy, HO ¥ pasMepH aMcKa. Cie-
JOBAaTeNBHO, B KATECTRE MOTETH HEOOXOIMMO HCHOIb308aTh A6COMOTHO
Taepaoe Teno. Ho i 3ra Monens He eerna rogures. Hanpumep, riocne
yllapa o OUCKY pa3fdercsd 380H. YToOH TeopeTHyecky oOBICHHTD €10,
HEeoOXOIHMO YHecTb B MOIEH RHCKa CBOKCTBO ynpyroctd. Ecnu ipn-
HSATh BO BHUMaHKE TOJBKO YIPYIOCTh, TO TEOPHA NPHBEIET K HE3ATy-
XaouwmuM KonebaHuaM. YtoOn OFHCATh 3aTyXaHue, Halo YIeCTh BHYT-
PEHHEE TPERHE B MATCPHATE [HCKA, .

Jpyroit npumep — OGHKHOBEHHBIN pesicmop, [HPOKO HCNOMb3ye-
MBIH B WIEKTPOHHLIX YeTpoiicTrax. Tak HazumaeMuil 3aKoH OMa in yya-
CTKa ueny # = Ri IpHGIIKEHHO ONMUCHBAET ero nopeacHue. B Teopun

202



SNEXTPHYESEKHX HeNICH HPoCTeRIfyI0 MECTICHHYIO MOJEND PEIMCTOPA Ha-
SRIBAIOT PEINCTIRERIN INCMEHTOM, KOTOPOMY NPMITHCHBAIOT eAWHCTREH-
HOE CBOHCTRO ~— TOYHO “ROFIHHATLCH” 3akoHy OMa: u = Ri . [na oueHs
MHOTHX 33124 9TOTO OKa3kBACTCSA AOCTaTOdHO. OfHaKo B pane ciydaes
U Y4¢TA IIOBELCHUS PE3HCTOPA NMPH BHICOKMX IACTOTAX B €10 MEIC-
JIEHHYI0O MOAENh BIJIIOYAIOT MPOCTEHINE MONENN HHAYKTHBHOH Ka-
TYIIKH H KOHICHCATOPa -— EEAYKTHBEWI 3heMeHT U eMEOCTERSE e~
MENT COOTBETCTBEHHO MnH oba Bmecte. Onars-Taku, B 3aBHCHMOCTH
OT OBCTOATENHCTB, HENAIOT 3TO B ABYX pasHHX (opMmax: MOAENb
“C COCPE/IOTOYCHHBLIMA NMApaMETPaMi” H MONEND “C pacipelieICHHBI~
MH nmapaMerpaMi”. Kpome TOro, Npu peireHu# pAaa 3aiad npuXOIIT-
Cfl YUMTHIBATDH COGCTBEHHHN “syM™ pesucropa. [lis 370r0 B €ro Mo-
JeNb BBOASAT HCTOYHWKH HANDsDKECHNA WIH TOKA.

Hcroprnieckn, CROXRIOCH TaK, ¥TO PASHBIM TIO CTENECHH NONHOTH
MBICTIEHHBIM MOJE/ISIM HHOTA IPUCBAUBANIH BE30PHEHTHPYIONHE Ha-
3paHmd. Tax, HATIPHMEP, B XOAY TEPMUHB_udeasshuii 243 W pearvhulil
2a3. Jlorwyno GuN0e 6 peabHBIM ra30M Ha3BaTh TOT Ia3, KOTODHHA
cymiecTsyer B npupoae. QnHako THM TEPMHHOM 0GO3HA4RIOT TOXE
MBICEHHYI0O MOAeNb ra3a, Ho Golee NONHy0, YeM HACAILHHY ras.
B TeOpeTHYECKHX OCHOBAX JTEKTPOTEXHHKR MOXHO BCTPETHTD TEPMH-
HH udeanvrsiii mpancgopmamop, cosepuweniiniii mparncopmamop ¥ pe-
anvrbti mpancgopmamop. Hmu 0603HaYaI0T TPH HOCAENOBATENBHO YC-
JNOXHAOLIMECS MBICIEHHEE MOREIH TpaHC(hopMaTopa.

lepaine marom m0G0ro TEOPETHIOCKOID HCCACAORAHMA ABASCTCH
dopraponsume Mucrennod monexs obvexrs. Kak 310 aenaor? INpo-
nece co3naHua MHCAeHHOM Monead HeGopMUIM3YEM: alrOpHTMOB,
NPUBOAALIMX K COMAHKIO MOJEH, He cyuiecTyer. OSudHO clienpa~
JIICT, PYKOBOACTBYSChH ONHTOM CBOMX HPEHUIECTBEHHHKOB M CBOMM
COGCTBEHHBIM, B HAYaJIe MCCNCHOBAHMSA NPABIILHO YTaJliBacT, KaKas
HMEHHO MOICE/R MPUEMICMA B KAXKIOM KOHKPETHOM ciydae. OaHako
HHOTZA OH BCTpevaeTcs ¢ HOBoM 3amauell ¥ OKA3HBACTCA B 3ATPYIHE-
HHH. [l y¥aumxca nofobHNe 3aTpyAHEHAs THIAYHN — Y HAX HET
eHle HOCTATOYHOTO OITNTA PEMICHHA PeANbHEIX 3aia4. Crpamusaercs:
KAaK JIYHille IOCTYNaTh B TaKHX ciydasx? MoxXeT BOIHMKHYTH MBICIH
BRIOpaTh CPEH U3BECTHHIX MOACNCH CaMylo C/IOXHYIO — TOTA3, Ka3a-
J0ch Ok, 3aa9a HaBepHAKa OymeT peuicHa. B neACTBRTEIBHOCTH ONBIT-
Hbill 4€JI0BEK TaK HMKOraa He moctynaer. OH, HaNpPOTHB, HaYHHaeT
¢ caMoli ipocToit Mozenn. Tloyemy nelicTBOBATH TaK UENecO0bpasHO?

1. YeM croxnee Mofenb, TeM GoAee MPOAGDKHTENbHEM H Jammy-
TAHHBIM OKA3HBACTCS TPOUECC PCEHMA. B TO Xe BpeMa MOXET OKa-
3aThCA, YTO JUIA PEHieHHS AaHHOM 3aja4K HEOOXOAMMA H JOCTATOUHA
npocreiuas MOLenh. .
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2, laxe ecitn 910 He Tak, BCe paBHO pabora GydeT npoaenaHa He
3pa. Bo-nepsuix, peniag NPocTyIo 3a1a4y, Ml BHUKAeM B CrieLdHKY
3ana4 JAHHOIO THNA, H TeM CaMhIM TOTORMMCH K peleHHio Oojee
CROXHOMN 3aNaYK, YINMCH H3 TPOCTOM. BO-BTODRIX, TIOJIYSeHHLM I1PO-
CTOH PE3YJILTaT MOXHO HCHIONBIOBATH AAS NIPOBEPKY cheaylomera (60-
Jiee CIOXHOIO). Jlna 370T0 B0 BTOPOM HANO MONOXHTL PABHAIMH HYJIO
T¢ WIEHN, KOTOPHE 0043aHK CBOKM NOABICHUEM YCIOKHEHNIO MOIE-
s, IJocne BRNONHEHH 3TOH ONEPALMH JODKEH TIONYYHUTHCA TIEPBRIH
pe3yabTat

3HayeHME TepMMUHA MameMamuyeckas Modens. YYeHHE HaB-
Ho 00paTWiM BHEMayUe Ha TO, 9TO CYIECTBYIOT pa3ube GH3HIECKUE
00BEKTH, 151 ONMHMCAaHVs KOTQODLIX IPHTOAHE OfHH H T€ XK€ MATeMaTH-
yeckue ypasHeHws. Ecadt BeI yairecs B 1 [-M Knacce Ml OKOHINIH €70,
TO 3HAKOMHI ¢ ITHM (reHOMEHOM N0 pazueay “KoneGanus 1 poaHn”.

Brayaie MaTeMaTHYeCKHE aHAJIOTHH MCIIONB3OBAMH “BPYUHYI0”.
HonycTtiM, yxe GRUIO U3yueHO ABHXeHHe KaKod-nubo MexaHHuecKo#
CHCTEMBI, T. €. COCTaB/ICHa H pellicHa COOTBETCTBYIOLIAsk CHCTEMA YPaB-
HEHHH, a peayabTat — UHTCPNIPCTHPOBAH, T. €. OCMBICNIEH Ka4eCTBEH -
Ho, npeameTHo. Hauanu u3ydars anexTpuyeckyio cucreMy. OGHapy-
XWIH, YTO OHA AHAIOTHYHA MEXaHMYECKOM — OIMCHBAGTCA TOH Xe
cHcTEMOM ypapHeHuH. Torna MOXHO GbLIO BOCHONBIOBATECH YXKE HME-
JOIIKMCS PE3YNLTATOM, TIEPEOCMBICTHB €10 IPHMEHUTENBHO K JIEXT-
PHYECKOH CHCTEME.

B nannheiimeM “TexHONOrHA” MCIIONH30BAHMA MATEMATHYECKMX
AHAIOTHH KapAMHAILHO HIMEHANACh. Byt H300peTeHH 3NeKTpHYeC-
kue (B TOM YHCIE 2JIeKTPOHHBIE) aAHANOrOBHE (MOACINPYIOUINE) Ma-
uHB. OHY COCTOST U3 OTHENbHEIX O/I0KOB, MOBEAEHKE KOTOPhIX ONH-
CHBACTCA PA3THYHLIMA MATEMATHYECKHMHU OTIEPALIHAMH: CIOKCHHEM,
BLIYMTAHHEM, HHTEIPUPOBAHUEM U JP. Bioky MOXHO COCAHHATE MeX-
Iy coGoil, pyKOBOACTBYSCh ONpENENEHHNMH [TPaBHIaMH, TaK YTOOh
NOBEACHUE NOMYICHHON SNEKTPHIECKOH CHCTEMBI OMACKBANIOCH TOM
Xe CHCTeMO# YpaBHEHMH, IT0 ¥ MojeupyeMolt Mexauudeckoit. TToc-
JIE ITOr0 MAWIMHY BXNIOYAIOT H PEFHCTPHPYIOT M3MEHEeHNe HATIpsIDKe-
HUH B OMPEACNCHHBIX TOYKAX. OHU M3IMEHSIOTCA aHAJTOTHYHO TOMY,
KaK M3MEHSTHCh Gbl MEXaHHPeCKHE BEIMYHHH, XapaKTEePH3YIOHIHE
IOBHXCHHE MEXaHHYECKOH CHCTeMH, ecliH 6bl OHa GhuUla MMOCTPOEHA.
TaxuM ofpazoM, HCIIXIEIYSA AEKTPOHHYIO aHANOIOBYIO MAIlIHHY, MOXHO
GHUIO CYIHTh, HalpUMEP, O TOM, KaK Oyaer feTaTh HE MOCTPOCHHEIR
eIlke CAMOJIET WIH YXKe UMCIOIUHICS, HO B HEOORMHEIX YCIOBHAX.

OcoBeHno pacnpoCTPaHEHK GbIM AHAMOTOBBIE MATUHHK B 1950—
1960 1T. 10 MaccoBOro BHEAPSHHR HHMGMPOBBHIX BRMUCTUTE bHAIX MAIINH.
B TO Bpemsi ¥X YACTO Ha3HBAM “MATEMATHYCCKUMU MOHCISAMHU”, T. €.
3THM TEPMMHOM 0003HAYANM OMH M3 BHIOB MaTepHANbHBIX MOJENCH.
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Ceityac mamemamusecxoii modesdiv OGHNHO HAZHBAIOT MOHATHHA-
HYIO MOHENb, NPeICTaBACHHYIO B MarteMarwaeckod dopme — B Bufe
YPaBHEHHS, CHCTEMH YpaBHeHMH WM KakoH-HuOGynn apyroit dopme
(ckaxeM, B BHIC CXeMH 3aMeElCHWs SAEKTPHYECKOH Lenu — OHa
IKBHBANIEHTHA CHCTEME ypapHeruit). Hanpuwmep, 3axon OMa aas y4a-
CTKa Lenn # = Ri — He YTo MHOe, Kak NpocTeinad MaTeMaTHIECKast
MOZRETB pe3ncropa, popMyna ¢ = Cu — npocTeinas MareMaTHdecKast
MOZENB KOHAEHCATOPa, a bopmyna W = Li — npocTeiiiuas MaTeMaTH-
gecKast MOJENb, HHAYKTHBHON KaTymiKy. HEIMH CTOBAMM, MaTeMaTH-
wecko# MOJE/NBIO HA3HBAIOT OMHCaHAC NOBENEHUA OGBEKTa Ha MaTe-
MaTHYECKOM S3HIKE. )

B Haine BpeMA HOUTH BCE 3aKOHK GHINKHM BHPAKEHBI B MATEMATH-
qeckoit dopme, T. . (¢ yderoM 3aMedanud ol “OOBCKTHBUDPYIOIHX
MoAEeNAx”) MOTYT OHTh Ha3BaHbl MaTeMATHUCCKHMH MOZEJIAMH Jeli-
CTBHUTEABHOCTH. -

MOEDb. Marepuanntas WiM WAcaTbHAs CHCTEMa, BBEICHHas
BMECTO PEaNTbHOIO oﬁwgcm B TIpOLIECce NO3HAHHA (NCCAENOBAHMS) H
MOCTPOCHHASA TaK, 9TO COXPAHAET TONbKO CYIIECTBEHHBIE AN JaHHO-
TO MCTHEA0OBaHUR CROMCTBA o0beKTa (CM. Modeau ¢ nayxe).

' MOIEJIbHAS NOTPENIHOCTD (IIOTPEITHOCTD METO,D,A/
MN3IMEPEHHS). Coctapnsiomas NorpeiiHOCTH N3MEPEeHHs, CBA3aH-
Hasl C HECOBEPHIEHCTBOM METONA W3MEPCHHS.

MOAYJIb (ABCOMKOTHOE 3HAYEHHWE) BEKTOPA. Inuna
BEKTOpa B ONPEACACHHOM Macirate.

MOAYIb IOHTA (Mozyns nponxomsuoit ynpyrocty), E. Ckamap-
Hast (PUIMTIeCKan BEIMYHHA, BBEACHHAS ANA KOAWYECTBEHHOIO OLE-
HUBEHHUA YIIPYTHX CBOHCTS MaTepuana 1 paBHasi OTHOINCHHIO MeXanh-
YECKOI0 HaNPsOREHHS G B NONEPSIHOM CENCHMM TOro 06pasiia X ero
OTHOCHUTEABHOMY YIUtMHeHHo & E = o/c. Mamepgerca 8 H/m2.

MOAYIALINA. UiyueHue aHTeHHONW DAIMOBOIH BHI3LIBACTCH
TokoM, 110 GopMe GH3kIM K rapmormyeckoMy. Ho rapMoHmTecKuit
TOK — HpOLECC YHUCTO NEPHOKMUCCKU M OITOMY /I IEPEAAYM CO-
obmenwit HenpuroaeH. HeobxonMMo Kak-T0 HapyINaTh HEPHOTHIHOCTS.
Kak? I'apMoHmHdecKkas GYHKIHMI UMECT BAJ

i= [, sin(ot+vy),

rae I, — aMIUIMTYOR,  — YIIOBAs YACTOTa, W — Hadaibsan a3a.
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MOoXHO H3MeHSTEL M0G0 B3 ITUX Tpex napameTpoB.. Takoe Kame-
HEHME HAIWBAIOT MOAYAAIEcH. MOAYAAINO yTeM H3MeHeHMA [,
HMEHYIOT AMEINTYol, o — wacToreoli, v — Pa3osoil.

Takum 06pa3oM, MORYNAUMA 3aKMIOUAETCH B TOM, YTO PaAMOIe-
PERATYMK HIMCHICT OTHH M3 HAIBAHHEIX HapaMETPOB B COOTBCTCTRHH
¢ TeM coobuIcHHEM, KOTOpO¢ HANO Nepesarhb (pedb, MY3HKa K T. IL.).
B paxsonpieMHUKE MPOUIBOUTCA 06paTHOE NMpeobpasoBauue — Je-
MOMYJSIHS, HAJHBACMOC ACTEKTHPOBARNEM. OHO COCTOHT B BHUICAC-
HHH NEPEnABacMOro COOOmEHHA.

MOJIEKYJIA. HanMerbinast ycToiuMBas 9acTHIa COXHOIO BE-
1eCTBa, 06R3AAIIMAT €10 XUMHIECKHMH cBolicTaMu. Monexkyna co-
CTOHT M3 ONWHAKOBHX WIH PaVIHYHBKIX aTOMOB, THCIIO KOTOPHX KO-
nebneTcs B 04eHb MHPOKHX NPEAeaax: OT ABYX A0 SECATKOB THICT.

MOJIEKYIIIPHASL MACCA, M, Macca MONEKYNbl, BHPAXCH-
Hast B mMOMABI eUHULAX MACCH M PABHAA CYMME OTHOCHTE/IBHEIX 2TOM-
HBIX Macc BXOASINX B Hee ATOMOB.

MOJEKYIIAPHASA OU3UKA. Pasgen dusuku, #3ysaiomuin H
onMcHBaoni Gu3ndeckne cBoiicTBa TE1, OCOGEHHOCTH ATPETATHRIX
COCTOSIRMI BEMeCTBA U MPOLIECCH (PA3OBLIX HEPEXOKOB B 3ABUCHMOC-
TH OT MOJIEKYISIPHOTO CTPOCHHMA TeN, CHJI MEXMOJIEKY/IAPHOrO B3aH-
MONEHCTBHS M XapaKTepa TCIJIOBOIO HBIDKCHWS dacTi, Monexyasp-
Has# (pH3NKa TECHO CBA3aHa C TEPMOJAMHAMMUKON H CTATHCTHUYCCKOHN
dn3nxoit.

MOJEKYISIPHO-KUHETHYECKAS TEOPHUA. Teopus cTpo-
€HHs BELIECTBA, KOTOpas OOBACHAET CTPOCHHE H CBOUCTBA TeN IOBH-
XCHUCM H B3AMMOZNEHCTBHEM aTOMOB, MOJICKYJI H HOHOB, H3 KOTOPBIX
OHM cocToAT. MoNeKyAsSpHO-KHHETHIeCKas TeopHd II0CTPOEHa Ha TpeX
OCHOBHBIX TIGIOXEHHAX, KOTOPHE MONHOCTHIO MORTBEPAIEHN JKCHe-
PHMEHTANbHO,

1. Bee Tena cocTost U3 ueanaﬁumx JACTHILX — MOJIEKYHA, aTOMOB,
HOHOB.

2. ATOMBL, MOJIEKY/IE! ¥ MOHH HAXOIATCS B COCTOSAHHY HETIPEPHIB-
HOTO Xa0THYECKOTO JIBHXCHHUA. JIBIDKCHHE ITO ABNAETCS BCYHBIM B HE
TIPEKPAaWAOWNMCA HH TIPH KAKHX YTI0BASIX. '

3. MoieKyns pa3iHYHBIX BEIIECTB 110-Pa3HOMY B3aHMOAEHCTBYIOT
Mexay cofolt. Baasmoneicrpie 310 CYlieCTBCHHO 3aBHCHT OT APHPO-
IBL (COPPa) MONEKYA ¥ OT PacCTORHMM Mexay HuMu. HMeHHO JaBACH-
MOCTBIO MOJIEKYJISPHBIX CHII OT MOJNCKY/SPHEIX PACCTOSHHH OOBACHA-
eTCq KaYeCTBCHHOE pa3fiH4Ue arperaTHNX COCTOSHMM Tena (ras,
KHAKOCTh, TBEPHAOE TED).
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DTH NONCKCHNE IOATBEPXKAAOTCH IBACHUAMH tHbdyIun, 6poy-
HOBCKOTO HBHXCHHA, 0COOCHHOCTAMHU CTPOCHHSA H CBOHCTBAMM XHI~
KOCTEel H TBEpABIX TEN.

MOAEKYJISIPHBIA CIIEKTP. Cw. Hasocameii cnexmp.

MOJIHHA. CamocTosTeNLHHIl HCKPOBOH NEKTPHICCKHI paspin
B atMochepe Jemin, mpoMcxomsuik Mexay obaakoM H 3emacH win
MeXAy AByMsA obnakamu, COnpoBOXAaeTcs CBeYCHHEM, HITyICHHEM
PAIMOBOJH, XMMHYECKHMH PEaKiHAMY # HITYJEHHEM 3BYKa (TPOM).

MOJjIb. Emmuna KONWIecTa BELUISCTB], OHa M3 CEMHE OCHOBHBIX
enunuy B CH. 1 MOMb paBeH KOANYECTRY BEILECTBA B TC/IS FITH CHCTC-
ME Tell, COREPXKAUMX CTOMLKO Xe CTPYKTYPHBIX 30EMEHTOB, CKOJILKO
COZEPXKHUTCs aTOMOB B yriiepone-12 Maccoit 0,012 xr. CrpyKTypHEMH
INEMEHTAMH MOTYT GbITh 4TOMB, MONCKYIH, MOHH, MEKTPOHH H
ZpyrHe YaCTHIIL WM TPYNIIH YacTHIL,

MOIIEPHAA MACCA, . Macca OLHOTO MOJIA BEIIECTBA.
TlpK npakTHYECKHMX pacyeTax MOXHO NONb3OBAaThCA (OpMYsioh:
w=M, 107 xr/mom, Toe M, — MQJIeKyTISpHAs MAcCa BEYECTBA.

MOJISIPHASL TETUIOEMKOCTb, C,. Cxanaphas ¢usmseckas
BeHYMHA, BBCACHHAS A KOIHYECTBEHHOTO OLIEHHBAHMA CNIOCO6HO-
CTH BCHICCTBA HAKAILIMBATD TEIUIO U pABHAS NPON3IBEHACHKIO YHETBHON
TEIVIOEMKOCTH €, BEIIECTER K €10, MOISpHO MaccH u: C,, =M,

MOJIAPHAS TEIUIOEMKOCTD I'A3A ITPH MOCTOAHHOM
JABJIEHHUH, Cp, . Cxansipuas GuINsecKas BeTHIMHA, BBEACHHAS IS
KOAMYECTBEHHOTO OUECHHBAHUA CITOCOOHOCTH | MOJIA rasza Haxalllu-
BATH TETUIC TIPH W300apHYCCKOM HPOHECCE W PABHAS NIPOM3BEHCHUIO
TOAYCYMMB 9HCJIa creneHelt cBOOONE ¢ MONEKYN ra3a ¥ 9ucia 2,
H yHUSepcanskod 2a3oeol ROCMOSHHOU.

C, =i—‘;?-x,

MOJISIPHAA TETUIOEMKOCTE I'A3A HPU NOCTOAHHOM
OBBEME, Cr, . Cxanspuas Qpusuueckas BENWMAZ, BECHCHHAS WUis
KOJIFICCTBCHHOTO OLICHHBARUA CTIOCOGHOCTH | MONA Fasa Haxarmi-
BaTh TEIUIO NPH H30XOPHYSCKOM NPOLECCE M PABHAA NIONYIPOH3BENE-
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HHIO YACHA cTeHeHEel CBOGOAK MONEKYII Ta3a | M YHUGEPCAAbHON 2a30-
601l nocmoRKROL;

i
CV,. =—2—R.

MOJISIPHASA TEIUIOTA OTBEPIEBAHH, Ay CxansipHas ¢pu-
3MYECKan BEIHYMHA, BBEACHHAT U1 KONHYECTBEHHOTO OLCHHPAHMNS
cBoiicTRa 1 MO BetHecTBa NEPEXOAHTD B3 XMIKOTO COCTOSHMS B TBEp-
J10€ ¥ paBHasd NPOMN3BCACHUIO VACILHONH TEIIoTH OTBEPHEBAHHA Ay
H MOJIIPHOH MAacchl M REWIECTBA: A, = k,,p..

MOJIAPHASA TEIUIOTA IUIABJIEHUS, A, Cxaisipuas $usu-
YyecKas BeIMYMHA, BBEACHHAS A KOMHYECTBEHHOTO OLIEHHBAHMS CBOH~
crea 1 MOJISL BELECTBa EPEXONNTDh K3 TBEPAOIO COCTOSHHUS B XKHIKOE
H paBliasi TIPOM3BENCHAIO YACAbHON TENNOTH TUIARACHUS A, ¥ MONAD-

HOH Macchl m BEIHECTBA: A, = A

" MOMEHT UMIIVILCA, L. BextopHas ¢u3HyYecKas BeIHYNHA,
BBEICHHAA U KOAMYECTBCHHOIO OLIEHMBAHUA HWHTCHCHBHOCTH Bpa-
HATSNIBHOTO ABAXCHUA W paBHAsi IPOU3BCACHNIO MOMCHTa HHCPUMH J
TEJd M YITIOBOM CKOPOCTH @ BPAIEHHSs 3TOFO TENa BOKPYT CBOEH OCH:
L=J 0. .

MOMEHT HMHEPLIUM, J. CkamapHas dusmdeckas BellWquHa,
BBElCHHAA WIS XOJHYECTBEHHOTO OLEHNBAHKA WHEPTHOCTH Tes NpH
BpaLHAaTEIbHOM IBHXEHUH H paBHa# cyMMe (MHTErpany) nponsBeie-
HHM MAcCH! SNEMEHTAPHBIX 00BEMOB TE/IA M KBANIPATA HX PACCTOAHMA 7,
IO OCH BpaBICH}:

J =3Amr?; J = [ridm.

MOMEHT CHUIB (M) OTHOCHUTEINBHO HEIIO[BHX-
HOM TOUYKHU 0. BexropHas ¢pusudeckas BeNMYHHA, BBEIEHHAS JUIA
KOTHMYECTBEHHOIO OLEHHBaHMs BHCUTHETO MEXaHHYEeCKOro AeiicTBHS
Ha BpallaloILeecs TEIO M PaBHAsA BEKTOPHOMY IPOM3BEACHNIO PaIiyc-
BEKTOpPA T, [IPOBEACHHOIO U3 TOUKH O B TOUKY NPHAOXECHHA CHIH,
¥ BexTopa cwin F: M, =[r-F].

MOME_HT CHIIbL (M,) :OTHOCPITFJII;HO QOCH 4, IIPO-
XOIAUIEW YEPE3 TOUKY @, CranspHas Gpu3HuecKas BEIMYMHA,
BBEACHHASA VI KOJIHYECTREHHOIO OLICHMBAHMS MEXaHWYECKOTO HEH-
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CTBHA Ha Bpamaionicecd TeNQ ¥ PaBHa# MPOEKUMHN Ha och A BekTopa
MOMEHTa CHIEL M, OTHOCHTENBHO TouxH O (cM. Momenm curts omno-
CUMENbHO HENOOBUNCKOU MOYKY).

MOHO... lor rpey. monos — omuH, enHcTBeHHRE]. [TepBas yacte
CNOXHNX C/IOB, HCHONB3YEMAIX B 3HAYEHMH “OiHO”, “eAHHO”, Ha-
TIPHMED MOHOKDUCAN,

MOHOKPHUCTAILL. OrrenbHus, HeNOCTHRIK KPHCTLL, 06Aaaa-
OWEH XOpOoWo BHPAXEHHOH ecTecTBeHHOR orpaHkod. MucieHnas
MOAENb PEXTBHOIO MOHOKDPHCTAIA — WACATbHKHE MOHOKPHCTALT —
MoXeT OuiTb NMONY4EH NapaieNlbHHIM TIEPEHOCOM (TPaHCHsIUKEHR) ero
aneMeHmapHoil Sueilicu BAONS TpeX HanparneHu# (cp. Hosuxpucmana.).

LY
MOHOMONEKYJIIPHB CJIOH. Cnoit pemecTsa TOMUMHOM B
OIHY MONEKYTY, OOpasyIOIMIHCA Ha MOBEPXHOCTH pasjenia asyx das.

- MOHOXPOMATUYECKAS BOJIHA (cBera). Mbicneunast MORENb
TIy4Ka CBETa, BBEACHHAs IS PEUICHHS 33534 O PACHPOCTPAHEHMH CBETa
H B3aMMOZEfICTBAM C BEILIECTBOM, ¥ OCTPOENHAN TTYTEM HAAE/CHHS CBeTa
TONBKO OHNM KOHKDETHBIM SHAYEHMEM JUTMHN BOTHB (YACTOTEHL).

MOHOXPOMATOP. [Ipu60op 1 BRAENCHHSA Y3KHX YIaCTKOB CHEK-
TPa ONTHYECKOro HaTydeHus. B npocreiiteit cxeMe MOHOXpoMarTopa u3-
JIydeHHE paviaraeTesi PH3MOo# (CTEKIAHHOM ISl BUIMMOTO CBETa, KBap-
HeBod s ynbTpaHOACTOBOH YacTH CHeXTpa M CONAHOM — Juia
undpakpacHoro) B cniexrp. Jlimaa, pacnonoxeHHas 3a NpH3Moi, dop-
MHpYeT u306paxeHMe Clektpa B PACIIONOXEHHOY 38 Hel WeH, ¢ HOMO-
IHbIO KOTOPOH M TIPOMCXOIUT BHIEJICHHE HYXHOMO YIACTKA CTIEKTpa.

MOUIHOCTD, N. CkansipHas hpusndeckas BeIUUHHa, BBeAEHHasA
JUISE KOTHYECTBEHHOIO OLICHMBAHMUS GHICTPOTH NEepejauyd OBIKEHHS
(paboTHI) OT OAHOTO TeNa K APYTOMY ¥ PaBHas OTHOLIEHHIO FHEPIHU
AW nepenaHHOro MBHXEHHS K BpEMEHH Af, B TEYCHHE KQTOPOro 312

AW

nepenaya npousonvia: N = "

MBICJIEHHAA MOJEJD. Tloxdrre unM npeicrasieHHe, oTo-
Gpaxatolliee peaIbBHOCTb (CM. Modeau 6 nayxe).

ToBops o BeIpaboTKe Wi BEIOOPE MBLICAEHHOM MOAETH 0OBCKTa, BCElna
YKA3BIBAIOT, YTO B HEH NOTACHBI OKITh OTPAXCHH BCE €r0 CBOHCTBA,
cymecTReHEME 1A PCIICHHS] aaHHou 3a1a4u. YTo KOHKPETHO 310 03~
Hayaer?
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B npeobnananoitiemM GONbUIMHETBE cydacs B QH3MKE ¥ TEXHAYEC-
KHX HayKaX HCIQIB3YIOT ‘MamemamuecKue modequ (3aKOHN HayKH),
TaK Kak OHM NO3BOJSIOT BHUHCAATE Pa3MepH M NApYTHE NapaMerphl

" n26opaTOPHBIX YCTAHOBOK M YCAIOBUH MX NDMMEHERMS, 2 TaKXe Napa-
METPH IIPOCKTHPYEMEIX COOPYXCHHH, Maumny B nipoueccos. [Toaromy
CYIUECTBEHHOCTD CBOAMTCA K TONHOCTH Pe3yasTaTa BHYMCICHIH, obec-
TCUHBACMBIX HPHMEHICMON MOIETRIO. YeM onpEneaAseTCs TOYHOCTD?

Bce Ge3 MCKIIOYEHHst MBICACHHBI® MOJENH, B TOM YMCIE MaTeMa-
THYeCKYE, HETOUHH. [Toassysch HMH, MOXHO NOAYYHTH PEIYALTAT C
HEKOTOpPOl HeolpeaeneHHOCTEIo, [IpnMenenne Ganee pasBuTRIX MOJE-
Jieit O HEKOTOPOTo Npeaeia MO3BOAAET NOMYyINTh Gonee TouHbIH
synsrar. Iouemy “mo Hexoroporo mpegena”? Heno B ToM, 4To eM
CIOXHee MOfleNb, TeM Goee IPOMOINKMMM OKA3KBAIOTCH BEIYUCIE-
HHA. A 6e30nmMOGOTHEIX BHYMCHEHUH ToXE He GrBaeT. [1oaToMy B KOH-
He KOHIOB MOTPEHUIHOCTh BHYHCNCHAN MOXET MOBHCHTL HeONpene-
JIEHHOCTD, BO3HUKINYIO M3-32 HETOUHOCTH MOJIENH.

Bwmecte ¢ TeM, Hano TaKKe HOHAMATh, YTO OYCHb TOYHBIH PE3yIb-
TaT, 32 PCAKMM HCKIIOYCHHEM, He HYXEH. [o TIOABCHUS KANMLKYIS-
TOPOB MIDRCHEPH! B MOJAKIAIOMEM GONBIIMHCTEE CAYYACH TIONBIOBA-
JHCH TOrapHPMIIECKOH TUHERKOIK, TIO3BONAIOIECH TONYYHATS PesyILTaT
M3 Tpex 3Havamux Mbp, ¥ oH MX BIIONHE YAOBAECTBOPSUL. Onpesenser-
€Sl ITO TEM, YTO B MATEPUANBHOM NIPOMIBOLCTBE BCE BELIM HITOTORNS-
10T HETOYHO — ¢ ONPTHENEHHKIMH HottycKkaMu. O6 ITOM, B 44CTHOCTH,
CBRICTENLCTBYET HEOMPEACACHHOCTE B YKA3ZAaHUK PasMEpOB HA MALIH -
HOCTPOMTENBHbIX Yeprexax (1 cTomKo-10).

Takum o6pazoM, 3apaHee, 10 aHANH3a PEUIICMOH 3aHauM, HEBO3-
MOXHO CKa3aTh, TONUTCS JH Ta WIH HHas MoJeN: 06bexTa. B kaxnom
KOHKPETHOM CITyqae 3T0 onpeaeserces TpebyeMoil TOYHOCTBIO pesynb-
Tara.

MIO-ME30HM!, Ionoxurensto sapsokerHse (ut) 1 orpauaTems-
HO 3apsDKCHHREIE ()4~) HecTaGMILHEIE JNeMEHTapHNeE YacTMiR. Macca
noxosl my = 207m,, rae m, — Macca IOKOA INEKTPOHA.

MIOOHDI. CMm. Mro-mesonni.
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HABJIIONEHME. Bujp sMOupHYecKoro mO3HAHMSA, COCTOAIMMH
B NIPEAHAMEPEHHOM BOCHPHATHH OOBEKTa B €CTECTBCHHHIX YCIIOBHSX
(cm. HaGrrodenue u sxcnepumenm). ’

HABTIOAEHHWE U DKCITEPMMEHT. DopME SMIHPHIECKOT0
NO3HAHHA (CM. IMunupus u meopus). B 060X clydasx UCCHenOBaTENb
B3aHMOJICHCTBYET ¢ CaMBM m3ylaeMuM ofnexroM. Padiuue Mexay Ha-
GmofieHHeM H 3KCNICPHMEHTOM JCrie BCEro TIOHATh, PACCMOTPER CXe-
MBI, noka3aHHee Ha puc. H.1. Ipn HaGmoneHuM denoBeK M3Iydaer
ecTecTseHmMit X0 NIpoNEcca, HE BMEIHMBAACH B HETO U TEM CAMHM HE

6)
Yenosex H Obexr |« L‘{enosex L'___.’t Obvexr |

Puc. H.1. K onpenesesino repmMunop HaOmoaeHue (a) 1 SKCrepuMeHT (6)

a)

ncxéxaﬂ’ ero. Ilpu 3xcnepuMeHTe, HaNPOTHB, OOBEKT NORBEPTalOT
CTIEHMATLHO CIUTAHUPOBAHHEIM BONEHCTRHAM M M3Y9YAlOT €10 peak-
uwio Ha HAX. MHorna npu HaGMOAEHMM NPMXOAUTCHA MCIIONLIOBATH
HCKYCCTBEHHOE OCBelIeHue (HaNpuMep, YasTpaduoreToBoe) My Apy-
rue BosfielicTeud Ha 0GBekT. OAHAKO MX BHGHPAOT TaKMMH, YTOGH
211 06BEKTa OHY OCTABATUCH GE3PaTHYHLIMM, B CHILY Yero eCTECTBEH-
HHH XOX TIPOIECCa He HapymaeTcs. B 3reM clygae KCKYCCTBEHHOE BO3-
IelCTBHE OKa3bBacTCA HEe NPUIMHOK WM3MEHEHWH, NMPOMCXOMAMMNX
p 00BeKTe, KAK NPY IKCICPHMEHTE, & YC/IOBHEM HAORIONCHHS, .

H3yyas makpoTesna, MH BCEFNa MOXeM NOOBpaTh TaKoe “HcKyc-
CTBEHHOC OCBCHICHHE” (B NPSMOM KAH HEPCHOCHOM CMBICHE), KOTO-
poe npeHeGPeXHMO MaiO BIMSET Ha HX PEaKIHIO, T. €. MPOBOAUThH HMEH-
Ho HaGmoneHne. OpraHu30BaTs Xe HalmoneHHe MHKPOJACTHIL He BCETHA
YIAeTCs, TaK KaK He CYIECTBYET CTOJb MEJIKHX JaCTHI, KOTOPHE MOT-
JH OBl MpeHeOpeXuMo cabo BIHSATh Ha MHKPOYACTHILY.

Ha puc. H.1 ne noxasanu npuGoph. B HacTosuee Bpems, Kak npa-
BWIO, ¥ HaOmozmenue o0bexTa, H BO3ACUCTBAC Ha HETO NMPOMCXOAAT
He NPAMO, a 7epe3 NOCPEacTBO MPHOOPOB — U3MEPHUTENBHOTO H IeHe-
pHpyfoliero sosgeHcTByiouwnit cuenaa (2) (puc. H.2).

HATPEBATEJID. TepMHH HCIIONB3YIOT B ABYX 3HaUCHHAX. 1. Bxo-
TSI B COCTAB Men10801 MAUWUHK TEPMOCTAT, HCTOYHHK TETPIa Npak-
THYECKH HEOrPaHMMEHHOH €MKOCTH, TEMITepaTypa KOTOPOrO BHIIE
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Prc. H.2. Habmonenue (a) # sxcnepumeHT (6) ¢ HCHOMB30BAHMEM
npubopos

TEMIEPATYPH xoa00uabhuka. Pabovee meso Ternosod MaliMHB OTOH-
paeT OT HAarpeBaTeNd TeIwo. 2. DNeMeHT KaKoro-mMbo ycrpoicrsa, mpea-
Ha3HAYEHHBE 11 HarpeBa (HalpuMep, B JIEKTPOCAMOBAPE).

HAWBOJEE BEPOATHASL CKOPOCTD MOIEKYJ1 TA3A. Cxo-
pOCTB, COOTBETCTBYIONTAsI MAKCHMYMY Ha KPHBOI paciipee/IeHHsA MO-
NEKYR Ta3a Mo CKOPOCTHM, HaNpUMEp, pacripenenends Makcsenna.
C npyrumMu GU3HIECKHMH BEIMNHUHAME, KOTOPhIMH OUEHUBAIOT CBOH-
CTBA ¥ NMOBENEHHUE T'a33, OHA CBA3AHA COOTHOMCHUAMM:

" kT ,ZRT fzp‘

¢ Eym— = =
m [ p

rae k — nocrosinHasa bonbuMaxa, m — Mmacca Monexynsi, 7— abco-

JNOTHas TEMITEPaTypa, R — yHMBEpCANbHAsA rasoBast NOCTOAHHAS, U —
MOJISIDHAS Macca rasza, P— gabitexide ra3a, f — DAOTHOCTh Tasa.

N

HAKAUKA. Tlponecc co3aHusn TEPMOAHHAMHIECKH HEPABHOBEC~
HOI'C COCTOSHMSA BEMISCTRA B Ja3epax Mo ACHCTBHEM BHEWHETO 6K~
TPOMATHUTHOTO MINYYEHUSA ¥ IOCTOAHHONO IMECKTPUYECKOTO TOKA.
B pesy/iprate HaKa4KH BELIECTBO CTAHOBHTCSH aKTHBHOM Cpeoit B Mo~
KET TeHEPUDPOBATD GLHYNCOCHHOE UaNyHeHue.

HAKOITUTEID ABUXEHHS. DnemeHT dunamuvecxod cucmens,
CHOCOOHBIN HAKAIUTMBATL M OTAABATDH ABIDKEHHE, 4TO KOIMYECTBEHHO

212



OUEHMBAIOT Jnepaueil. CyllecTByeT IBAa BHAA HaKORWTEJEH: craTuye-
CKHEe W AHHaMuyecKHe. OHW ZyanbHH B OTHOIHEHMM JPYT Apyra
(cM. dyasvrocmy).

HAMATHHUYEHHOCTD, J. Bektopsas ¢miaudeckas BeTHYMHA,
BBE/ICHHAA [ KOMMYECTBEHHOTO OLICHHBAHHSA CTENEHH HaMarHWYeH-
HOCTH BeIIECTEA ¥ PABHAs OTHOINEHHIO MArHHTHOIO MOMeHTa AM ayre-
MEHTa 00beMa BenlecTsa K 00eMy A 3T0T0 3ieMeHTa: J = AM/AY .

HAMATHHUYHUBAHMUE. fisneuue, cOCTOAINEE B BOSHRKHOBCHHM
COGCTBEHHOTO MATHUTHOIO MO/ B PRATHWIHEIX TEIaX TIPH HX TOMelle-
HMH BO BHELUHEEe MATHUTHOE 110jie ¥ 0GYCIIOBICHHOE RITHAHNEM BHEHI-
HET0 MATHUTHOrO MOJA H4 9YACTHUH, COCTABISIOL(HE ITH Teaa
(cM. Quamacnumnwiii spexm, IMapamazhumnwii sdpexm, Peppomazrum-
notl sdghexm).

HAHO... [orrpev. nannos kapnux]. flepsas cocTaBHas yacTs Hau-
MEHOBaHW eAHHHMI PHIHYECKHX BEIMYMH, CITyXauias it 06pa3opa-
. HHsI HAVMEHOBAHMIA AONBHLIX MHALL, PaBHBIX MIWLTHapAHo# (107%)
Jione McxonHsix emHun. CoxpalieHdoe oGosHavenue — 4. Hampumep:
1 Hc (HaHOoCekyHaa) = 1079 c.

HAHOTEXHMKA. B nocnespne roast TOABWINCH TEPMUHEL HANO-
MEXHUKA, HGHOMEXHOAOEUR, NAHOMOWHOCIApoenUe, HAROUHAYCMPUS.
Hatto- — TiepBast 4acThb HOBBIX COCTABHBIX 0B — o3Hagaer 107, Mnn-
MH CJIOBAMH, pedb MIET O CHCTEMAX, Pa3MEPH 3NEeMEHTOB KOTOPHIX
nopsaxa 10~ 5 M HJIN MeHbIie. A 3T0 pasMepHl MOJIEKY] ¥ aTOMOB. ITo-
SBWIKCh 3TH TEPMHHHE NQTOMY, YTO B Pe3y/ILTaTe NOJYBEKOBHX HC-
CNEI0BATENBCKUX YCWIHH 06HAPYXHIACH BOZMOXHOCTD MARHITYIHPO-
BaTh OTIUCNbHHMA ATOMaMK¥ M cOOMpaTh M3 HAX MOJNEKYIM M KaXe
MeXaHWYECKHE YCTPOHCTRA (HAIPHMEP, PEAYKTOPHI) Pa3MepoB IOPAIKa
1079 m. MiponieccH B TAKMX YCTPOHCTRAX HOCAT KBRHTOBLIH XapaKTep.
TlepeMeICHHA aTOMOB C TOYHOCTHIO Jo 10721673 HM npoussonsr,
HCTIONB3YS TBE30NCKTPHISCKHE MaHMIYASTOPH. COOTBETCTBYIOHIES
TAKHM TIEpeMeILEeHNAM H3MEHEHHE CHTLI TOKA COCTARISCT MHKOAMIICDH.

HaHoTrexHOoNOrMH BO3MOXHB B BAKyYMe, Tase, Xunkocth. Qymre-
PeHE M rpaduTOBHE HAaHOTPYOKH TOXE OOBEKTH HAHOTEXHHKM
(cM. Aromponus).

Paapusaetca HaHOTEXHMKA B3PHIBOOGPAIHO — ACCHTHOBARKA HA
UCCHEROBAHUS H Pa3paboTky B 3T0H 06NACTH B PA3BHTHIX CTPAHAX €XE-
TOAHO YIBAUBAIOTCS.

Hanpannenns paspaGoToK — caMbie pasHbie; OpeaesbHo GRCTPO-
AEHCTRYIOLIHE KOMIIBIOTEPH ¢ NAMSTHIO OIPOMHOTO ODBEMA, HOBHE
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JICKapCTBa, CAMOBOCHPOH3BOAsIRMECS GHOPOGOTL! U OMHCTKY Opra-
HH3Ma YeIOBeKa 0T “IUIAKOB” M T. L, “CyNepHOC” — €PEACTBO IIOHC~
K2 HAPKOTHKOB W B3PHIBYATHIX BEIMECTB, “Cynepyxo” — CpeAcTBo oG-
HapyXecHnA NpOUecca PAZBMTHA NPCACTOSMIETO 3IeMICTPACEHUS;
anapatypa, cnocobNas paboTath NPH TEMNEPATYRE OT HECKONLKMX
rpagycos Keawsuna go 3000 rpaxycoB, H MHOIOE ApYIoe.

OXHIRIOT, YTO (PHIWHECKOE M MATEMATHYECKOe MONCTHPOBAHKE
B HaHoMacHrrabe NOGBOAMT OTKPHTbL MHOTHE TalHp XHMBOTO Belie-
CTBA, @ YCOBCPIHEHCTBOBAHHE COMHEYHBIX Q)o'roaneuenm BJBOC YBe-
NHYUT KX HDDEKTHBHOCTS.

TIpouecc paIBHTHA HAHOTEXHHKH HA3HLIBAIOT TPETRCH Hayqno-'nx-
Hmecxoﬁ pewmouueﬁ

HAHPH)KEHHE {MexaHHuecKoe), 6. CxangpHan GpuIwieckas se-
JHYHHA, BBEACHHAA [N KOTHUECTBCHHOIO OLEHWBAHHMA HANPTKEH-
HOTO COCTOSIHMA KOHCTPYKIIMOHHOTO MaTC¢PHala W paBMas OTHoIIe-
Hulo Aedopmupylomet cuis F, x mrom@any cedenus S o = F, /S.

HAITPAXEHHE (anextpryeckoe), U. Cxanspras dusmeckan pe-
AMYHHA, BBEACHHAA B TCOPHH MEKTPHYCCKHX Henel s KOMHYeCTBeH~
HOTO OLIEHHBAHNA HHTCHCHBHOCTH lekTpHacckoro nons. B CH onpene-
JIIETCH K8K OTHOLICHHME MOIEHOCTH ICKTPOMATHHTHOIO ABHDKCHHA,
TipeoOpasyeMoro B PESHCTOPe B TEIVIO TIPH ITPOTEKAHHM SACKTPHIECKOrO
TOKA, K cuie Toxa. Enpryma Hanpaxenys — sonst (B). Yenorunie Gyx-
BeHHBIC 0603HaucHus Hampsxerwt 4, U, V. [TpuGopsl, ApeaHasHadeH-
HBIE U1 H3MEPEHUA HANPAAKCHMS, HA3KWBAIOT BOITMETPAMH.

HANMPAXEHUE XOJOCTOIO XOA. Hanpsaxexue ucmosrurxa
4eXxmponumanus pH CHNE TOKa, PaBHOMH nymo {monpobuee oM. Jaex-
mpodsuxcywas cuna, Hemounux moxa).

HANPAXEHHOCTD MATHUTHOI'O NOJIA, H. BexropHas
(u3mueckas BeMMYMHA, BBEACHHAs I KOJAMYECTBCHHOTO ONCHHMBA-
MU MEXaHWYECKOTO A¢HCTBUS MarHHTHOTO NIOA Ha ABHXYIIHECH Ya~
CTHUB! €3 y4eTa HaMarHiYeHUs CPpefll ¥ PaBHas OTHOWICHMIO Mar-
HuTHOH MHAYKUH B X a6COMmOTHOA MArHHTHOH NPOHHLIZEMOCTH CPEABE
o H = B/pgu.

HANPSOKEHHQCTD SJIEKTPHYECKOTO HOJA, E. Bekrop-
Haq DHIWMECKAS BEIWUHHA, BBOACHRAS JUIA XOJMYCCTBEHHOIO O1E-
HUBAHMA MEXaHHYECKOTO JEHCTBHS DNEKTpHYECKOro MONA Ha 3aps-
XKEeHHKE YACTHLL ¥ paBHAS OTHOWEHHIO cuan F, KOTOpoii oOHCHHBAIOT
9TO AekCcTBHE, K 3apany ¢ Hactuus: E =F/g.
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HACHIHEHHBIA MAP. Hap, kaxoaammics B TePMOIHFHAMATC-
CKOM PBBROBECHM CO CBOSH XHIKOCTLI) WIH TBEPALIM TCIOM,

HAYKA. fesmeasrocms, HanpaBieHHAas Ha TIPOH3BONCTBO 3HAHUH,
BHJ QYX06HA20 Npou3600cmea.

Hpumevannce. YacTo rosopar 0 “NonywcHun”, “NoGLBAHEN”, “NpH-
oBpereHuK”, “HIBNCICHUN” IHaHMH. DTH H NOAOBGHSIE C/I0OBA. YMECTHH, KOI-
2 YEROBEK IHAKOMMTBCH C 9EM-TO [l HEFO CYGHEKTHMBRO HOBHIM, HO 0OBEK-
THBHO VK¢ W3BECTHHM -~ OPOK3IBEfCHHWM paHee NPYIMMA moabMu. Ouu
HENPUMEHHMH K TIPOM3BOACTBY HOBHIX 3Haxuil. Ilomyunts, n06uTH B T. H.
MOXHO HEYTO yxe HMmeioleecs (yronb, medrs, pyay). 3HaHmit B npupoae
HeT, noaobHo TOMY, XaK HeT asTomMoGwieit. V1 aBTOMOGHAH, ¥ 3HAHUS [PO-
H3BOAAT.

HAYYHAS KAPTHHA MHUPA U MUPOBO33PEHME. Kapmu-
HAa MHMpa — 370G HE CgM MHp, & HMCHHO “KAPTHHA”, 3HAHHE O HEM.
JlOCTaTouHO OYEBAOHO, YTO KAKAKWH 4EJIOBEX KAK-TO NpEACTaBIsieT
cebe MHD, T. €. pacnionaraer 6ojiee WIM MeHee TOAHOR H TOYHOM Kap-
TUHON MMPA. B 3aBUCHMOCTH OT NlepeXuBaeMON HCTOPHISCKOl 30Xy,

* 0COBEHHACTE OKPYKEHHA, HHIRBHAYANEHOTO PAIBHTHS M 06pasoBa-
HYs MOfecH X KAPTUHLL MMDA MOTYT padnuyaTcs. Tak, Hexoraa roc-
mnonersosana Mudonormgeckas KapTiHa mupa. B Hacrosmee Bpems
PAcIIPOCTPAHEHH OGRACHHAN, PETATHO3HAA H HAYYHasd KapTHHR MHpa
(B KaKoli-T0 Mepe COXPaHHIACh NPHBEPKEHHOCTH MUpam).

HayvHas xaprisa MHPa CKIaIbIBACTCS TIOI BIIMSHHEM BCEX HAYK —
€CTECTBEHHBIX, TEXHHYECKHX B TYMaHHTapHuIX. I10 Mepe pazpuTHa Haykk
OHa MOCTENICHHO MEHACTCS, TIPHYEM YepeyIoTCa TIEPHOAE SBOJIOM-
OHHHRX NpeoGpa3oBaHAit W PEBOMIOLMOHHONO M3MEHEHHS 'BII/BIIOB
(Konepruk, Fanuneit u Hrloron, dapanest u Maxcsesn, AzaMm CMmur
u Mapke, llapsun, MeHpens, Bepsagcxuii, bop, Dimmresin).

PazpprHe HayuyHOH KapTHHB MHpa HaNOMHMHAET DOCT AEpeBa —
HenpepHBHO YBEIHIMBACTCA 0ofMIas Macca HaydHBIX 3Hanmul, Hayka
BCE BpeMst BETBHTCS (YBEIIMIHBACTCS YHC/IO CAMOCTORTELHBIX Haftpas-
JeHH#t H YHCIO pa3zgeioB B KaXioM M3 Hux). Ho B passuTre Hayku
HaOMOAACTCS NPHHIMITHANIBHOS OTIMYKE OT IToH Moxemu. Berouku
IepeBa OCTAIOTCH CAMOCTOSITCIbHLIME. BeTBH Xe- HayYHHX 3HAHWH
¢ TCYCHMEM BPEMEHH Cpacraiorcs Mexay coboi#t, o6pa3ys camopa3su-
Balomicecs, CAMONOATEPXKHBAIOLIEECH, B3AHMOOOYCTORICHHOE “00beM-
HOE KPYXEB0”, B KOTOPOM OTCYTCTBYIOT HHIIH ISt PEANFHOIHEIX IPCH-
CTaBAcHMH, a TAXKE NAPANCHXOJMOTHM, aCTPONOTHM, KOCMUYECKOIo
pa3syMa, moaTepresicra, “cinasa”, “niopyn” ¥ MpoucH “YepTOBUMHE",

Hayunyo KapriaHy MUpa He CleRyeT CMEIIMBATh ¢ MMDOBO33PEHA-
eM — MEXAY HHMM MMEETCA NPUHLMIHANBHOE Ppavdne. Yxe aHTHa -
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HBbe GHIOCOMH NOHLIH, YTO HICATH HCTHHEL, 100pa # KPacoTh CBOH-
CTBCHHK XYXOBHOMY MHpY 9cnoBeka. BnocnescTBHM IpydaHMe 31O
MRIC/IH OBUIO YCHIIEHO: TI03HABATE/IbHOE, HDABCTBEHHOE U 3CTETHYCE-
KOE — HE MPOCTO 3MEMEHTH CO3HAHMS, a €10 IIABHHIE, BeoTheMAe-
Mbie COCTARIgIONME. 3HAHMA O CYIlleM IPOM3BOANT HAayKa, O A0K-
HOM — HACOJIOrVs, MPEACTABICHHSA O TIPEKPACcHOM — McKyccto. [onars
MPHHIMITMAIBHYIO PA3HHIYY MEXAY HEPBHIM M BTOPHIM THNAMM 3Ha-
HHH Npolle BCEro, BCNOMHME OBUIHHHLIN CloXeT “BUTA3b Ha pachy-
-n,e,’\’ Ha xamse BHCEYCHH CBEICHES O TOM, YTO OXWMIAET BUTAIg, T. €.
3HAHKA O cylseM. OnHako HHKTO He YKa3HBAEeT €My, KaKoe HallpaBne-
HHe cleAyeT sOpaTh. PyKOBOACTBYACH CBOMME FIyOMHHBIMM Nped-
CTABNCHHAMH O AOJDKHOM, BUTA3H OLICHHWBACT “Mpe/IOXCHHS” KaM-
Hs1, COOCTBEHHBIE HHTCPECH!, IIEHHOCTH M BO3MOXHOCTH H MPOH3BOSUT
BHOOD. AHAIOMAIHO, HAYKA TPEOCTARNAET YEIOBEKY PI AIbTEPHA-
THBHBIX BAPHAHTOB PEIEHHUsA TOH WIM HHOit {1POGNEMEL, HO HX OLEHKY
M BHI6Op OH [POH3BOAUT, MCXOMSA M3 APYTHX COOOpaXCHHI — COBOKYH-
HOCTH B3I/IAHOB ¥ YOeXAeHME, CTOXMBIIMXCS fION REMAHMEM PA3HOO0-
Pa3sHBIX XU3HEHHHX (axTopos (B TOM uMcie NOJ WIMAHHEM HayKH).
HMEHHO 3Ty COBOKYUIHOCTh B3DJIAROB H YOCKICHMIH, ONpPeNeRsiOmHX
OTHOILICHHE YeJIOBEKA KO BCEMY CYINECTBYIOLIEMY (BKMIOYas caMoro
cebsi),- M, clelOBATENAbHO, MPHHATHE PELICHUH, HA3HBAIOT MUPOBO3-
3peHueM. Waeonorus — ocozHaRHoe, cHopMYTHPOBaHHOE, KAHOHHIK -
POBaHHOC IPYNTIOBOC MMPOBO33PEHHE,

QuepHAHO, YTO HU OTHCABHBHIR 4€/10BEK, HH OOIECTBO He MOTYT
0cBOGOIUTECS OT HEOOXOAUMOCTH A€/IaTh BROOD M NPHHHMATL pellie-
Husl. [103TOMY rOBOPUTH O “HeMaconoru3aluu” — nonHas beccMuic-
AMHa. .

TockonbKy KaXA0MY J€J0BEKY CBOUCTBEHHO ACNATH BRGOD H NIPH-
HUMAThH PEHICHUS, MHPOBOA33pEHUE CBOHCTBEHHO BeeM. OnHaKo coaep-
XAHHWE €r0 BEChMA PayIHYHO B 3aBHCHMOCTH OT XH3HEHHOYO YKIAKa,
HOCIIMTaHUA, XapaKTepa H YPOBHA 00pa3oBAHHOCTM 4E/IOBEKA H JpYy-
rUX $aKTopoB. B COBpeMEHHNIX YCIOBHAX FE/OBEHECTBO CIIOCOOHD BH-
XHTH IPH YCHOBUHU, YTO, NPUHRMANA PEMIEHHS, JI0ay OYIyT pYKOBOA-
CTBOBATHCA PAUHOHANBHHIM MHPOBO33PCHHEM, HaXONAIIeMCs B
COIIaCHH C HAYYHO# KAPTHHOM MUpPa. AJIFTEPHATHBOMN 3TOMY SBISACT-
cs rubenn 6uochepsl, a BMeCTe ¢ HEH M YENOBEYECTRA.

BaxuHe#uHM KOMIOHCHTOM Hay4YHOI KapTMHH MUpa, Tepecexd-
IOLIMMCS € MHPOBO3I3PEHHEM, ABIACTCH MeToAooNs (yyeHMe O Me-
Toge). KoHeyHBMU (TTyOUHHRIMHU) OCHOBAHMAMH JIOOLIX OIIEHOK H,
CHEROBATEIBHO, PCHICHHH YIEHBIX SBJIAIOTCS HE BIIONHE OCO3HAHHLIC
WIH ZaXe MONHOCTHIO HEOCO3HAHHRE YOeXICHNS H YCTAHOBKH MHpPO-
BO33PEHICCKO-METOAONOIHIECKOrO XapaKTepa. IT0 OTYCTIMBO BHIAHO,

216



HanpuMep, 13 TeX BHPAKCHUH, KOTOPhIE HCAIONB30BAT A. DiHIITEHH.
B ero tpygax scTpevasTcs CreyioIMe apryMenTh: “S He Mory aoKa-
3aTh, HO B 3TOM S TBEPAO YOeKkACH”; “BHYTpeHHMH TONOC HOACKA3H «
BacT Mue...”; “S yoexpeH...”; “4 He Bepio...”. -

HEBECOMOCTD. CocrosiHue MeXaHHIECKOH CHCTEMEY, IIPH KO-
TOPOM JeiiCTBYIONIEe HA CUCTEMY BHEIHEE TPABHTAHOHHOE TIOJNE He
BEI3KIBACT B3AHMHOTO TABICHMS ONHON YACTH CHCTEMBW Ha JAPYTVIO M
ux pedopmaunn. HeBecOMOCTS BO3HMKACT [IPH CBODOTHOM NAREHHM
TeNl, B MCKYCCTBEHHHX CIYTHHKAX H KOCMHYECKHX KOPabIax, ABHKY-
HIMXCH C BHKTIOMCHHBIMH JIBHATEIAMH.

HE3ABUCUMAA NEPEMEHHAA PU3UYECKASA BETUYU-
HA. lepemennar gususeckan eeausuna, 3Ha4CHUs KOTOPOH BHOPaHH
33 HCXOQHBIC H ONIPEACHSIOT 3HAYCHUSA 33BHCHMOH MEPEMEHHON Ppu-
3WYECKOH BEIMYMHHEL.

« HEUTPUHO [0t uTan. neutrino, yMeHbIHTETbHOE OT HeHTPOH].
DNeKTPHYECKH HedTpaabHas 3eMECHTApHAA YacTHLlA C BEChMa MaIoi
(BepOATHO, HYNEBOK) Maccolf MMOKOS, YYacTBYIOLasi TONLKO B CJIAGHX
¥ TPABUTALMOHHEIX BIaHMOICHCTBIsEX. OOanaeT 6ONBINOH POHHKA-
1omeit crioco6HOCTBIO. CymecTsOBatHe HEHTPHHO Mpeackasan B 1930 r.
HeMelkuit Gu3uk Bonwdranr [Taynu.

HEWTPOH. Dnexrputicckn HEHTpaIbHaA JNCMEHTAPHAA YaCTHI
¢ Maccoil, MOYTH paBHOM Macce Nportona. Hapsuy ¢ mpoToHoM Bxoaur
B COCTaB aTOMHLIX g1ep. B cBOGORHOM COCTOAHHK HEHTPOH HecTabu-
JICH, BpeMst XU3HU — 16 MuyT. OTKPHT B 1932 1. aHmmHHcKuM duankom
Ixerimcom Yemsukom (HoGenenckast npemus no Guanke 3a 1935r. ).

HEOBPATHMBIA [POLIECC. [poseccs KOTOPHIH HE MOXeT
npoTexath B 0OpaTHOM HANPABACHHMM TaK, YTOOM COBECPINAIOLIAS €10
CHCTeMa IPOLIA HEPe3 TE Xe CaMbie MPOMEXYTOYHLIE COCTOAHHUSA 6e3
KaKHX-THG0 OCTATOYHBIX H3MCHEHHH B OKpYXalOIeH CHCTEMY cpele
(cp. Obpamumwii npoyecc).

HEOBBKHOBEHHBI JIYY. Caemosoii sy4, CKOPOCTE Pacnpac-
TpPaHeHHSA U 110Ka3aTe/b NPETOMICHHA. KOTOPOTO 3aBUCAT OT HATIPAB-
Jienus B xpucrauie. HeoOxxHoBeHHKI Tyy Beerna noaspu3onan. Ero
ceemoBoil sexmop KoNeONETCS B IUTOCKOCTH, HEepHEHANKYIAPHOH# 2166~
Hotl nrockocmu Kpucmanaa (Cp. ObwxHosenKbii ay4).
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HEOCHOBHBE HOCHUTERW. Hocumeau, SnexTporsi WIK ARpP-

KH, KOHUEHTPALHA KOTOPHX MCHBINE KOHIUEHTDALNY HOCHTENCH] mpa-
THBONIONOXHOTO 3HaKa (ocHoenbix nocumeneti) (cM. IToaynpoeodnury).

HEOCO3HABAEMASA MORENb MUPA. CyiiecTayer Heorpasn-
yenHoe Yucno GaxTos, nobyxaa0uMX HPUIHATH, ¥T0 HAill MO3T, Ha-
PRIY C OCO3HAHHON MOJEABIO MHMDPa, DACIONAFAET HEOCO3HABAEMOMN.
CaMbiM APOCTHIM CBHICTE/ILCTBOM €€ MPHCYTCTBUA CAYKAT TOT hakT
(B0 CHX HOp HE BIIOJNHE PACKPHTHII YUCHRIMH), YTO BCE CTH B Tede-
HHE NEPBHX CEMU JIET XU3HA GeccO3HATENbHO B conepmen‘erae oBJa-~
LEBAOT CTONB CIOXHOH CHCTEMOH; KaK rpaMMaTHIecKuil cTpo¥ pol-
HOIO A3hiKa.

Oco3HaHHas MOZETH MHPA IEPEXKNE BCEro NOPOXKAACT THIIOBRIC pe-
IDEHMUSA, T. €. TAKKE, AITOPUTM ([IYTh). ZOCTUKEHHS KOTOPHIX YENOBEKY
H3BECTEH (MMEHHO OHM M TOJIBKO OHM JHOCTYNHB “MEILNEHKIO” KOM-
ABOTEPA).

Bce cyObeKTHBHO HOBHE 3HAHMS — XOX (ITOPHTM) pEiUICHHS
HETHIOBOH 33Ja4M B IMKONE, HECTAHAAPTHHE pelueHns B juoboit 06-
JIACTH YENOBEYECKOH NEATENBHOCTH: M300peTEHHs, HAYYHHE OTKDHI-
THSA M T. 1. — MOPOXIAET HEOCO3HaBaeMas monenb Mupa. Oszapense,
3BPHCTHIECKOE (TBOPUECKOC) MLIUUICHHE, AOTaNKa, BOOOpaXeHHUE,
¢anTazns, UHTYMIAS — BCE STH CIOBA He YTO HHOE, KaK HA3BaHHs
paboTsl HEOCO3HABAEMOM MONCTH MHUpa WA ¢e NPOXYKTOB.

Hanuyme (nogrieHne) 3aliaum, Ui PEIICHAS KOTOPOR Y HETO HeT
QNropHTMa, 4eNoBeK BUAMT 6naroaaps 0co3HaBacMOH MOIEIM MHpa.
Ecnn nonyuuTs pelieHue HeoGXoauMo, BKIIOUACTC] HEOCO3HABaEMAas
monenb. Yem Tounee Guna cPopMynaposaHa npobnema, TeM nerve
OHa pemaercs. ToaBHBIIAsACA JOranka (03apeHHe) POBEPASTCS 0CO3-
HABAEMO#i MOIEJ(BIO Ha MPeJMET €€ MPARIONOKO6HA. HENPOTHROPE T -
BOCTB, COOTBETCTBHE TEOPETHYECKHM NONOXECHHAM, METONONOTHYEC-
KMM NPHHUMMNAM ¥ SMITHPHICCKAM daxraM.

IIpu GaaronpHATHOM HCXONE NPOBEPKM OCO3HaBaeMas MoOJelNb
“IPHYECHBACT” PEHICHHE B COOTBETCTBHH C OOHICTIDHHATHIMM HOP-
MaMH¥ JIOTMKH M 3HKA — HHAYE OHO OKAXCTCA HEXOCTYTIHHM [Utd MO-
HHUMaHAA. B npotHBHOM ClIy9de HEOCO3HABAEMAR MOJENb BHOBD BKMIO-
gaercs B pabory. Tax npoaomkaercs A0 Tex Nop, fIOKa Ien0BeK THOO
HaliieT MCKOMBIK pe3yinTaT, AM6O NpUAET K BMBOAY, YTO OH HE
B COUTOSIHMA 310 CHENATD. '

Heoco3napaemas Mopeib MHpa SBIsSETCS [JaBHON APHMMHOY 0~
ABNCHMSA TIPOTUBOpEYMIt M npoGenoB B yueOHEX TeKCcTax. BonbumuuH-
CTBO AIOAEH HE IHAIOT O CYUICCTBOBAHMM HEOCOSHABACMOM MORENH
MHpa ¥ ee pojin B Ho3daHuH. J103TOMY, paccKashiBas O pesyAsTaTax
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cBoeif paboThi, asTOp xe%aayumﬂvﬂ O TOM, KAKHE M3 e¢ dparMeH-~
TOB NOUBAIMCH OCO3HAHHO, @ XAKHE — HEOCO3HARHO. B MTOTC HOBOE
3HaHHe NPEACTaBARET COBOM MO33HKY M3 OCOSHAHMEIX M HEOCO3HAH~
HBIX y4actTkoB. Kak npasiiio, B TAKOM BHIE OHO 1TONManacT 8 yuebHne
M HEYIHO~TIONY/IPHHC KHHTH (MX aBTODM aaﬁcmm rAaBHRM 06pa-
30M O METOAMYECKON CTOPOHE ACAR).

HETIOAHBE CHHOHHUMBI. CrHoniMp, B3asMO3aAMEHNMBIE He
peersa (cM. CuroHumot).

HENPEAUKATUBHOE OTIPEREREHHE. Hapsany ¢ xnaccupn-

LIMpOBaHMEM BaxXHCHIUCH JTOrMYeCKON onepanuell ABIAETCH KATEr0-
PUPOBANEE — OTHECCHUE KAKOTO-THG0 OANHOYHONO NPEAMETa K HEKO~
TOPOMY MHOXecTBY. Onpe/ic/ieHue, ONbIyACh KOTOPHM BHTIONHSIOT
3Ty ONePaLNIO, HAINBRT “HENPEAUKATHBHEIM” (BO3MOXHO, TIO 3Ha-
JIOTVH € “KNacCHPHKAUMOHHbM” Gonee nonomicn 66 TepMHH “Kate-
ropH3auHOHHOE”).
, Tlo dopme HenmpemHKaTUBHOE OHpENCICHHE HEOTIHHMHMO OT KAac-
cugpuxayuonnozo. Anentuduimposars (ONO3HATE) €10 MOXHO TONBKO
MyTEM COASPXATENBHOIO aHAIK3a. PacCMOTPHM MPHMEPH OTIpCACIe-
uul: “Acrepoui ecTh Manas Ianera ConHeuHoif cucreMn™ n “Mep-
Kypui ectp Gamxailiman x Conmy- nnarera ConxHedHoH cHCTEMB”,
TlepBoe B3 HIUX — KIACCHMPUKAUMOHHOE (MHOXECTBO aCTePOHROB (A)
€CTh TIOAMHOXECTBO MHOXecTBd “IUiaHeTH COonHeqHOH CHCTEMK”
(ITCC), 3nmeMeHTH KOTOPOTO CLIMYAIOTCA MalMH pa3mepami). Bro-
poc — HempeawkaruBHoe (Mepkypuit (M) — 3aeMeHT MHOXECTB2
“mnaHeThl ConHeuHod cHcTeMbl”, GJIXKE BCEX DACTIONOXEHHHIH K
Counnuy). B camponaueckoit dopMe 3TH OTHORICHHS BRIPAXAIOT CHCAY-
oumum obpasom: A < [ICC, M € TICC.

Hepazmuuumocts HOpPMHE 3THX onpeaeneHuii 00ycnoRIeHa, BUIK-
MO, TEM, Y10 B OOBUICHHOMN XW3HH HET HeoGXODUMOCTH pasfuyarh
NMOHATHA “NOAMHOXECTBO MHOXECTBA” MU “IJIEMEHT MHOXeECTBa”.
B ofHx0aHOM SI3HKE HET CHOB, 0603HAYAIONIHX JAHHKE IOHATH (IAXEe
MaTeMaTHKY CTAlH pas/IuyaTh MX JMillh CTONeTHE Ha3an). B ecrecTseH-
HOM 23HKE CYIECTBYIOT CIOBA ¥acmb W Lesoe, NPHYCM, Kak MOKa3H-
BACT AHAIN3 TEKCTOB, CJIOBO ¥acmb NCHOAR3YIOT TO JUIA 00Q3HAYCHHS
3/6MEHTA MHOXECTBA, TO — NOJAMHOXCCTBA MHOXECTBA. Bosce Toro,
BCTPE43ETCA M TpeThe EFO 3HaueHue. HanpuMep, KPRIOHIKY X1e6a MOXHO
HA3BaTh YacThio OyXxaHKH. Ho OueBHAHO, YTO 3TO M HE INEMEHT, H HE
NOAMHOKECTBO (HO-BHAMMOMY, B 1aHHOM CJTyuae Gonee BCEro 1OAX0-
JMT CROBO hpazmenm). \ :
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HenpexuxaTHBHOE ONpeAcneHNe HCTIONb3YIOT XOTA H PEXE, YeM
KknaccrpBKaunoHHoe, HO BOCTaroYHO mHpoko. Hampumep, cyxpe-
Hie “Cwia — dusmgeckas BEIMYHHA...” ecTb KpaTtKasd GopMa MBIGIH
“Cuna — 3MEMECHT MHOXCECTBR QHIHUECKHUX BETHYHH...”. AHATOTHIHO
YTREPKACHHE “DREKTPONPOBOAHOCTS — ARIEHHE...” 03HBUaeT: “Dnex-
TPOTIPOBOIHOGTH — /EMEHT MHOXECTBA SRICHMHA...”.

HOBEJIEBCKASA MPEMHKA MO ®U3UKE. Bricieit oueHKoH
TPYAa YUEHBIX, HX AOCTHOKCHHI B 00/12CTH QHIUKU B MEXIYHAPOTHOM
Macmrrabe cyxur HoGenepckas npeMus 1o dusiike. Haunnas ¢ 1901 1.
OHa BpydJaeTcs exerogno 10 aexaGpa — B gens cMepTH Asndpena Ho-
6eJis, IBEACKOr0 HIEKEHEPA-B300peTaTeNs, NpeATIPHHHMATENSA H OC~
HOBAaTEJIA NpeMuit 110 GH3MKE, XUMHK, GUIHOTAOTUM HITH MEJUIHHE,
JIUTEpAType H NPeMHH MHpA.

K cerogvsmiHeMy AHIO npeMHeld 1o $u3KKe HarpaxjacHo OGosee
cTa 4yenosek. IlepBuM ee B 1901 r. monyumn Hemeukuii GH3NK Builb-
reasM KoHpan PeHTreH 3a OTKPHITHE Ny4cil, Ha3BAHHBIX €10 HMCHEM.
Hobenescxoll npemsei no hn3nxe Grnu Harpaxaenn Aupy bexxe-
pens (1903), Hunsc Bop (1922), Jlyn ne Bpoiins (1929), Beprep I'eit-
3eHGepr (1932), Ioms Jupaxk {1933), Makc ¢on Jays (1914), Xena-
pux Jlopenn (1903), Bonsdraar aymu (1945), Maxc [Lrank (1918),
Dxoszed JdxoH Tomcon (1906), Bupuxo Depmu (1938), Dpsun Ulpé-
aunrep (1933), AnpGepr Bfinmrreftn (1921) u xpyrne Brualomyecs
dusnxu. Openepux XKonuo-Kiopn, IpHcer Pesepdopa, Hukosmait
Hukonaesny “Cemenos 6butir naypeatamyu HoGenescko#t npemust mo
XHMHH, -

Mapu Kiopn-Cxionosckas Obijla HepBHM ABAXIH JaypeaToM
HoGenerckoi npemum: no ¢usuke (1903) 1 xumun (1911). xou
Bapauu moyawt npemiio rmo $H3HKe ABAXAH: 32 yyactve B Co3ga-
HUM TpaH3ucTopa (1956) u Teopun ceepxripoBommmocTy (1972).

¥i3 Haumx cooTeYecTBERHNKOB ITPEMUH 1O (PH3KuKe BhUM yI0CTO-
eHH: B 1958 r. Tlasen Anexceesuy UYepenxos, Mnpst MuxaiinoBuu
®pank, Urops Esrenpesry Tamm 3a oTKpHTHE N OOBACHEHHE 3¢ex -
ma Basunosa—Yepenxosa; B 1962 r. Jles Masumoswd Jlanaay 3a nHo-
HEPCKMEe MCCAENOBAHWS [0 TEOPUH KOHACHCHPOBAHHBIX CPeH, OCO-
GenHOo xmuaxoro rexus; B 1964 r. Hukonait Iennaguesny Bacos
n Asekcannp Muxalinoswu IIpoxopoB 3a ¢dyHzaMeHTATbHNE HCCTE-
IOBaHNS B OGNACTH KBaHTOBOH /MEKTPOHHKH, KOTODbI¢ TDHBENH
K CO3JAaHHI TEHEPATOPOB M YCHIMTENECH HOBOTO THINA — Md3epos
U aasepog; B 1978 1. [Terp Jeonnnopywu Kanuma 3a oTkpuTHd B 06nac-
TH busnky HM3KHX TemMnepatyp; B 2000 r. Xopec Hsanosnu Andepos
33 pa3BATHE MONAYNPOBOXHKKOBRIX [€TEPOCTPYKTYD RIS ONTO- H BH-
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COKOCKOPOCTHOH 3AEKTPOHHKY; B 2003 1. Astexceit AnexceepHy AGpu-
xocoB H Burtannit JIazapesud [HH36Ypr 38 HX BKIIal B TCOPHIO CBEPX-~
TNIPOBOMHHMKOB H CBEPXTEKYHMX mxo?ren.

HOMMUWHAJIbHOE OIIPENEIEHUE, Onpedenenue — niponeny-
pa, mpe; HauyeHuas IS TOT0, YroOH JoaAM CTaJIo $CHO, 4T 000-
31-13%10?::115504 CJIOBOM, T. €. KaKOBO €10 3Hauenne. Cpean sepbann-
HHIX (4HCTO CTIOBECHMIX) OTIPCACTEHMIL 3TOM HEAH TOIHO COOTBETCTBYET
OTpe/ie/ieHHe, HA3LIBAEMOe HOMHHAILMEIM. PopMa HOMHHAIBHOLO
ONIpEiEICHAS TAKOBA, UTO npedMemom Mbicall B HEM ARISICTCH OTIPene-
ngemoe cnoso. Hanpumep: “Tepmun xeadpam CIIyXuT uMeHeM TIPAMO-
YIONBHHKA, BCE CTOPOHM KOTOpOro paBHN” (win “ Keadpam ecth Tep-
MUH IS 00Q3HAYEHUS MPAMOYTOIBHMKA, Y KOTOPOrQ BCE CTOPOHBI
paBHH").

NpusMenanrne. IMQUUTENLHO Yalle BBHIY €r0 KPATKOCTH METIONB3YIOT
OTIPEACHCHAC, HAIMNBACMOC PCATBHEIM, (GOpPMA KOTOPOIO TaKOBa, ITO TMpeaMe-
TOM MBIC/TH ARISCYCS Bemb Wi noHsTHe. Hanpumep: “Ksanpar ects mpamMoy-
FO/BHHK, Y KOTOPORO BCE CTOPOHH PaBHul”. ONHAKO NO CYHIECTBY M B 3TOM
AIy4yac MM OIpcac/iacM 3HAYCHUMC TCPMMHA.

HOPMANBHOE YCKOPEHME (ueHTpoCTPEMHTENLHOE YCKOpe-
Hue). CoCTamIzIomas YCKOPEHHS Teaa NpH KPHBOAHHEHHOM ABHXE-
HHH, HANPABNE€HHAA N0 MIABHOM HOPMANH K TPAEKTOPHH Tejia B CTO-
poHy uenrpa kpusussil. HopmamsHoe yekopesue a, = v2/R, tae v—
CKOPOCTb TeNa, R — pajiMyc KpMBH3HK TpackTopuu (cp. Tanzenyuano-
HOe ycKopeHue).

HOPMANDBHAUIE YCIIOBUS. Crannapriibie GpH3HYECKHE Yoo~
pHs, ONpencineMue HarncHueM p= 101 325 Ila (760 mm pr. ct.)
u abcomoTHo# TeMneparypoit 7= 273,15 K (=0 °C).

HOPMAJIbHBIF DJIEMEHT. BnexTpoXuMHIeCKHil NEMEHT,
CIIyXalMi Mepod SNCKTPHYECKOTO HanpskeHUA (M. Mepa guzuvecxoli
seaununn)). Hanpsixeuue xomocroro xona (BJ{C) HopManbHOTO 3le-
MEHTA coCTaRriugeT npyMepHo 1,02 B, BecbMa cTaOMIBHO H AOCTATOM-
HO OHHAKOBO y Pa3sHHX 00pasuos. [IpEMEHsAETCH Ui NIOBEPKH JMeK-
TPOUIMEPHTENBHBIX IPHGOPOB M IIPH BHICOKOTOMHRIX SJEKTPHIECKHX
W3MepeHHAX.

HOCUTEIIH 3APAA. HNonpuxubie 3apsxeHHbe HaCTHIE, y4a-
CTBYIOLI[HE B IIPOBEACHHH INEKTPHICCKOTO TOKA. B TeopHu noaynposod-
RUKOG PACCMATPHBAKT ABA THIA HOCHTENEH — IACKTPOHH H JBIPKH.
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Dnexmpor — peanbHO CYMIECTBYI0InAs YacTAIA. Jopxa — BooGpaxas-
Mast YacTHIR, “[ONIOXHTEILHEN 3NCKTPOH” — MBIC/ICHHAS M00esh CO-
_BOKYITHOCTH 3/1€KTPOROB, Beaymieit ceba nonolGuo nonoxXureasno 3a-
paxeHHOH! sacTHue (nogpobuee cM. [loaynposodnuxu).

Mpumeaanue. TepMuH nocumens 3apada — HETIPABHILHO OPREHTHDY-
ouxaii. OH HaBOAMUT HA MECTH, GYATO CYHIECTBYIOT KBa CAMOCTOATENLHLX BAAS
06BEKTOB — 9acTHLM (3NEKTPOH, MPOTOH, NOIUTPOH M AP.) H IAPRAN
(MONOXATEABHLIE ¥ OTPHIATENbHHE), KOTODhIE “NEPEHOCHTCH” TACTRIIONG.
D10 — paHb WCTOPHH. TepMHUH atexmpuveckui 3apsd CAEOYCT MCIONEIOBATD
TOMEKO KaK MM QHIMYECKON BeIMUMHE]. v

HVKIIUAH {or nar. nucleus — sinpo]. OBiee Ha3BaHWe aTOMOB,
PAVIHYAIOUIHXCS YUCIIOM NPOTOHOB M HERTPOHOB (HyKX10HOE) B SADE.
H30TONH OIHOTO M TOIO X¢ XHMHYECKOTO J1EMEHTa — HYIIHAH, Pas-
JIHHAIOLIHECT YHCIIOM HEHTPOHOB.

HYKIOHH ot aar. nucleus — siapo]. Obuiee na3paHke MPOTOHOB
M HeWTPOHOB, 3 KOTOPHIX COCTOAT BCE ATOMHHE RP3.

‘HBIOTOH. Emunmuz cunn B CH. Haspanue qaBo B YecTh aHIImii-
cxoro ¢usuka Mcaaka HbioToBa. | HBIOTOH — CHIa, C KOTOPO# OIHO
Teno, ACHCTBYS Ha APYToe TENO Maccoil B 1 Kr, coobliactT eMy ycKope-
HHe pasHoe 1 M/cZ.
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OBOBUIEHHUE. Hpuen nayunozo mwiuwenus, COCTOSIIUH B BHSIB-
JieHnH (YCMOTPEHHE) OOMINOCTH B Beiax WIH SBACHMAX, paHee pac-
CMATPHBAEMBIX KAX CAMOCTOATENBHRE, HE MMEMINAE MeXAy coboit
HHYero obmiero.

OBOBINEHHME INAHB U3YYEHUS SNEMEHTOB HAYY-
HBIX 3HAHU#A 1TO GUINUKE. Usyuenue kaxmol yucOHoB muc-
LHIUTHAE CBOAMTCSA X 3HAKOMCTBY C OTPaHMUYCHHLIM JUCIOM OJHO-
THIHKX 3NEMEHTOB HAYYHEIX 3HauHH. B xypce Pn3nks 210 QUsHueckne
SABNCHRA, PUIHYCCKHUE BEAHYHHN, MOAC/IN, 3aKOHN (TCOPCMN, NpHH-
LATNEI, TOCTY/IATH, YABHEHUS), TCOPHH, KAACCHICCKHE ONBITH, IIPH-
Gopur (yerpoiicrsa). Jins TOro 9To6Hl NPH H3YJEHHH ITHX 3MEMEHTOB
HaYIHBIX IHAHUHA y4alIKecs He YIYCTHIN Yero-jiMbo CYIECTBEHHOTO,
. YUEHHE-NENArorM MPEJUTOXITM HCTIONB30BaTh O00OBUIEHHBIC MIaHK.

C omyok CTOpoHK, 060DeHHRE IAHN BHPAXAIOT NPHSHAKH NTOHS~
THA, C RPYroif — OTOGPAXAIOT CTPYKTYPY ACHTENLHOCTH YYARICIOCH
TIPH M3YYEHHH SJEMEHTOB HayuHOr0 3HaHMs, C TpeThel — NpeacTaB-
JiSIoT coGo#t o0mMe TpeOOBaHNA K 3HAHUSM YJYAIHXCA 06 ITHX 3ie-
meHTax. OHH MOKA3HBAIOT, KaKHe CBEJCHHUA O KAXRAOM KOHKPETHOM
EMEHTE HAYIHOro 3HaHWA Mo QH3HKe CAEXYET COOHpaTh M3 yyel-
HOM, COIPABOYHOH Y HaYYHOH MHTEPATYPH K B KaKO#H TOCNEOBATECIL-
HOCTH HYXHO W3araTh HX B YCTHON QopMme npu orBeTrax Ha ypokax
¥ 3K3aMEHaX MM B MHCHMCHHOM BHJC NDU HANHCAHMH KOHCHEKTOB
H pedeparos. Hcnonssosanue yiammumucs o6o6HIeRHEIX ILTAHOB 06-
JIETYAET H3YueHHE B YCXOPACT YCBOCHRE 3JIEMEHTOB HAYYHbIX SHaHMH
o pu3HKe.

OBOBUIEHHBIA TIAH M3YYEHUA EAUHUIH OH3U-
YECKOH BETHYHHB, UMEIOLLEA COBCTBEHHOE HAMME-
HOBAHME. Bxnioyaet cienyionme nam» nyHkToB: 1. Hazpanne enn-
HHIEL 2. Enmunuedl Kakolt Beudinl oHa cayxuT. 3. FlpoHcxoxiueHne
Ha3BaHKA eTHHMLH. 4. OGo3HaucHUe eAMHUIEL. 5. OnpencncHue eax-
HHULH (cM. Edunwe cxemu nocmpoenus onpedeaeriuil Modenei)

OBOBLIEHHHKI TUIAH U3YYEHUS METOIA H3MEPEHHA
GUIHYECKOM BEJTUUMHBL. BruoyaeT CICAYIONINE MIECTh HyHK-
toB: 1. lns m3mepenus Kakoit Gusndeckod BEIMYHHN NPHMCHACTCH
Metof. 2. TipaMbIM WM KOCBEHHBIM ABAgeTCA Metol. 3. Pusnyeckue
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OCHOBHI MeT0Aa. 4. I'panxub obnacru npnueﬂﬁnogm Merona. 5. Foy-
HOCTb MeTofa. [IpH Kakux o6A3aTeIbHRX YCIOBHSX OHA JOCTMIACTCA.
6. IpeumyitecTBa M HEAOCTATKH METOIA IO CPABHCHHIO € APYTHMH.

OBOBIUEHHMA TIAH U3YYEHUWUS MOJIENTH, Bynouaer
cIlenyloiie ceMb myHxTos: 1. Hasganwe moznens. 2. Bun Monesmu. 3. Opu-
runan Mofeny. 4. Hens ssenexus monemu. 5. Cnoco mocTpoeHis MaH
omnucasHe MOTENH. 6. YCIOBHS 3aMEHN OPHIMHAIA MOIeasio. 7. Onpe-
aeneHne MoIeH (CM. ObobuenHie nAaHN UYUEHUS JAEMERTNOB HAYHNBIX
3nanuli no dusuxe, Edunvie cxemv nocmpoenus onpedenenuis nesenuil).

OBOBIIEHHKN TUIAH U3YYEHUA IIPPIBO]’A, Bxiouaer
CIENyIONMe BOCEMD TIyHKToB: 1. Hassanme M Mapka (THm) npubopa.
2. HasnaueHue npubopa, T. €. [ A3MepeHUs KaKHX GU3HUECKHX Bem-
YHH WIM TOAYYeHHUS KaKuX cuenasoe (2) mpesHa3HaueH npubop.
3. OnHoueNeBHM WIH MHOTOUENIeBRIM sBiserca npubop. 4. HazHaue-
HHE OPraHoOB yripaRichua npubopa. 5. Ilpenestl 3HaAYCHMH BEIHYMH,
JOMycKaemuie nipH paGoTe ¢ npubopom. 6. Hpasuna obpamenns (pabo-
TH) C HpuGOPOM, B TOM YHCAE TexHuKa Ge30nacHOCTH. 7. TOYHOCTD,
¢ KOTopo#i npuGop M03BONSET ONPEAE/STh YUCAOBOE 3HAUCHHE HIME-
psiemoit BesuuHLL 8. YenoBHOe H306paxenue npubopa Ha cxemax.

OBOBIEHHLI TUIAH U3YYEHHUA GPU3NYECKUX BETH-
YHH. Bxmoyaer caeaylonue BoceMb MyHKTOB: 1. HasBaAWe Be/sasHLL.
2. Hesn BBesicHHA peAMYHHLL 3. O0menpuHITOe OyKBeHHOe 0bo3Hat1e-
HUE BeJIMYMHBL. 4. AHATMTHYECKOE BHPAXCHHE BETHUMHEI (18 IIPOM3-
BOAHHIX BCIMUKH). 5. Bun BeTMunHH: cKaNspHas, BeKTOpHasi, 6e3pas-
MepHan. 6. Exuruna sesmuuin B CH. 7. Kakue cyliecTByioT METOAL!
M3MepeHHs BETHYMHEL. 8. OnpeneneHne BeNMMUHE (CM. Ofobiennse
nAGHY u3yHeHUR MeMermos Hayyrux 3nanui no gusuxe v Edunwe cxemut
nocmpoenus onpedesenuti aerenull).

OBOBHIEHHBA NIAH U3YYEHUS ®UIHYECKOIO
3AKOHA. Bxmouvaer cnenyioune wects MyskTos: 1. HassaHue 3aKoHa,
2. Korna, xeM ¥ KaK OTKPHIT 3aKoH. 3. CBs3b MeXy XakuMu uangec-
KMMH BEeJIMYMHAMU BhipaxaeT. 4. Bepbansuas (croBecHas) hopmynu-
poBKa 3aKoHa. 5. Maremarudyeckas ¢opMyna, BEIPAXAIONAsT 33KOH.
6. [Ipenensl NPUMEHMMOCTH 3aKOHA.

OBOBLIEHHH I TUIAH U3YYEHHA O®U3IUYECKON
TEOPHMU. Bruioyaer creayioiue ceMb iykros: 1. Hazsanue Teopu.
2. KeM 1 KoIfa co3ana, NpeioXeHa Teopus. 3. OCHOBHEIE MONOXEHHA
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teopuH. 4. DaKTH, NOCIYXHBIIKE OCHOBAHMEM VIS TIOCTPOCHUS Te0-
pun. 5. MaremaTuueckuit annapat Teopus (OCHOBHOE ypaBHEHUE).
6. Kpyr sBnennii, oGbACHAEMBIX JAHHOMH TeopHeH (Npeaesl puMe-
HHUMOCTH TeopuM). 7. ABjeHUs ¥ CBOKCTBA, MPEACKAIAHHHE TCOPHEH.

OBOBIIEHHBIN IUIAH U3YYEHHUA OPUIUYECKOIO AB-
JIEH¥A. Brmouaer ciieAyIOmMe AeBsTh TiyHKTes: 1. Hassamue, sBie-
Husl. 2. Korza ¥ XeM OTKPHTO # u3ydeHo. 3. BHeumue npyIHaKu nposis-
JICHUA SABICHHUS. 4. chomm MPU KOTOPHIX HAG/IIONACTCA SBJICHHE.
5. MexaHu3M NPOTEKaHHUA SIBNCHHSA (oﬁmcuenne SIBJICHHA HA OCHOBE
COBPEMEHHRIX Teopuit). 6. KomiecTBeHHBIE XapaKTEPHCTHKH ABICHAL
(busnyeckye BEAMIMHE, ONMCHEBAIONMME ABICHHE; HOPMY/Ia, BHpa-
Xawliasi CBA3b Mexay HuMmH). 7. TIpMMepsl HCTIONbL30BAHKA SRICHUS
Ha npakTuke. 8. CnocoGbt IpeAyNPeXACHH] BPEAHOTO BO3NEHCTBHS
saBnenns. 9. Onpenenienne apnerns (CM. Fdunvie cxemw nocmpoerus on-
pedenenuil aerenuil).

L]

OBOCHOBAHUE. [lpuen nayunozo smusenus, COCTOAIMN B BH-
IBHXECHHH apTYMCHTOB, HOBRIHAIOMMX CTENEHb JOCTOBEDHOCTH 06-
CYXHaeMOro YTBEPXACHMSA. .

OBPABOTKA PE3VIITATOB M3MEPEHHI. Hamepenne —
NMpOLeAypa ONpPEREICHAN 3HauYeHus Qu3HIecKoil BEAHUYHHH, BPEA-
CTaB/siiOas coBOM COBOKYITHOCTh 3KCNEPHMEHTANLHHIX METONOB
U cnocoboB 006paGoTKM MONYYCHHBIX pe3yasTaTos. Pasmmgalor nps-
MO€ M KOCBEHHOE HimepeHus. Haubolee POCTHM ABAIETCS NPAMOE
W3MEpPEHHE, NP KOTOPOM MCKOMOE€ 3H3YCHUC BEIMYHMHB HaXORAT
HETIOCPEACTBCHHO ¢ MIOMOMBI0 MEPH HIH HIMEPHTEILHOrO TIpHGO-
pa, HanpHMeED, TIPH HIMCPCHUM JJIMHH THHCAKON, HANpSXeHHS —
BOJIBTMETPOM, TEMIIEPAaTypH — TepMOMETPOM H T. 1. Ecam mpambre
M3MEPEHNS HEBO3MOXHE, HCIO/IB3YIOT KOCBEHHRIE H3MEPEHHA. B HHX
HMCKOMOC 3HaYCHHE BEAMMMHH HaXOUAT Ha OCHOBAHHH M3BECTHOH 3a-
BHCHMOCTH 3TOH BEJIMUMHH OT APYTHX, JOMYCKAIOHMIMX TIPIMOC H3ME-
_peHue, HalipHMeEp, IPH HIMEPEHUH cpeNHCH MNOTHOCTH Tela 1o ero
M3CCE M TFeOMETPHYECKMM pa3sMepaM, H3MEPEHUH SNCKTPHYSCKOro
COTPOTHRICHHA PE3HCTOPA N0 NANCHHIO HATIPSDKCHHS Ha HEM H TOKY
Yyepe3 HEro u T. IN.
 HaMepenns MOryT GHITh BHINOJHEHH KK OMHOKPATHHE ¥ MHOTO-
xparibie. ONHOKPaTHOE M3MEPCHHE HAcT €XMHCTBCHHHIN PE3yNsTar,
XOTOPHI NPHHMMAIOT 32 OKOHYATENBHEIN Pe3yabTaT H3mMepeHusa. Muo-
TOKDPAaTHOE H3MEPCHHE IMPOBOASAT IyTeM MOBTOPEHMSI ONHOKPAaTHHIX
M3MepeHHN ONHOH M TOM Xe MOCTOSHHON (PH3WUECKOH BETWIMHE,

"
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OHO NPHPOMHT K NMOAYYCHHI0 Habopa pe3yrsTaToB. OKOHYATCHLHbBH
PC3YABTAT MHOTOKPATHOIO KIMEPCHHS HAXOHAT B BHIE CpeaHero apud-
METHYECKOTO PE3Y/ILTATOB BCEX OTACHBHBIX H3MEPeHH,

06paboTKa IKCNEPHMEHTAILHON 3aBHCHMOCTH 3aKJTIOYaETCA B HAM-
JiydIedt annpoKCHMALHHA €¢ Ha OCHOBE MMCIOIIEHCH TCOPETHYECKOI
Mogenw. 110 3aperucTPUPOBAHHKM TOYKAM IIPOBOAST PACYETHYIO KpH-
BYIO, IOCTPOSHHYIO LIS HEKOTOPOro Habopa YMCNOBHIX 3HAYCHMH Na-
pamerpos. MameHsAs 3HAYECHUA MapaMeTpOB, JOGHBAIOTCA HAWJIYHIHETO
COBNIAACHAS OOCHX KPHWBBIX, IIPH 3TOM MONYYEHHBI! ONTHMAIBHEIH
Habop mapaMeTpoB NPHHHMAIOT 332 PE3YNBTAT MX OJAHOBPEMEHHOTO
KOCBEHHOIO M3MEPCHHA.

HeorsemieMoit 9acTHIO BCAKOIO nmepexm ABNACTCS NOTPEUHOCTb.
E10 XONHYECTBEHHO XapaKTePUIYIOT HEONPEHeNeHHOCTD, HiN HEOMHO3~
HaYHOCTh, PeaynbTaTa M3MepeHws. Ee OLCHMBAIOT, MCXONd M3 BeeH
uHOOPMALIHH, NOMYYEHHO! TP MOJTOTOBKE H BRITONHCHWN H3MEpe-
HHH. 3Ty uHpopMaMo 06pabaTHBAIOT KNS ONpENENeHNs Pe3yabTaTa
HM3MEPCHHA M €70 NOTPENIHOCTH. Pe3ybTaT B3MEPEHHS HH B KOEM CITy-
yae HEAB3N PAaCIleHMBATh KaK “HCTHHHOE 3Hadenme” ¢usnaeckoit Be-
JIMYUHH, T3K K&K B 9TOM HET CMBIC/A H3-33 HAIMYUA HOTPEIHHOCTH.

IorpenrHocTs MOXCT. OMTH BHpPAaXCHA B COMHUIIAX H3MEPACMON
BETUYMHEL, B TAKOM CJIy4ac OHa HOCHT Ha3BaHHe afcoannoild nozpeu-
nocmu. KputepHeM XauecTBa HIMEPEHHS ARNsETCH orHomeHne. abco-
JIOTHOM [IOTPeUIHOCTH K OKOHYATEARHOMY De3YJILTATY HIMEPEHHS, 3TO
OTHOINEHHE 063Pa3MEPHO, €10 HAIMBAIOT OMHOCUMENYHON ROZDEUHC-
mbio ¥ MCHONL3YIOT KaK B aGCONIOTHOM, Tak ¥ B NPOLCHTHOM. BhIpa-
XeHuu. BHCOKOM TOYHOCTH H3MEPEHIS COOTBETCTBYET MAIOe 3HAye-
HHE OTHOCHTEJIbHOM NOTPEIHHOCTH.

TorpemHocTy H3MepeHnit MOryT OHITb BH3BAHBI HETOYHOCTHIO
MCTIOIL3YEMBIX H3MEPHTE/IBHBIX IPHOOPOB, cryyaiiHeMu GakTopamMu,
BAHAIOIIMMY Ha PE3yJIbTAT HIMEPEHH, B TOM YHCHe IPHPOROI N3Me-
paeMoil GU3MIECKON BEIHYNHBE, HEaeKBaTHOCTHIO MOAEHBHEIX TIpesi-
CTaBNeHUH, 3aKJafKBACMBIX B MPOHEAYPY H3MEPCHMS, OLIHOKaMu
3KCHepuMeHTaTOpa. MaMepenus, NpoBOAMMEIE B HayKe M TEXHHKE,
OOBIMHO CTpEeMSTCH BBITOJIHWTh KaK MHOTOKpaTHbIe, 9TO06H obecrie-
YHTh MOBHLICHHE TOUYHOCTH PE3YALTAaTOB H3MepcHmil. IlpuMenenue
METONOB MaTEMAaTHYECKOM CTATUCTHKH K 06paboTke SKCHICPHMEHTARD-
HBIX JAHHRIX [TO3BOMSIET BLITONHATDL HAZIEXHOS OLICHUBAHNE PE3YALTA-
TOB H3MEPEHKI M UX TOrPENIHOCTEH, ONPENETHTS MEPY ANEKBATHOCTH
HCTONB3yeMBIX TEOPETHYESCKUX MOZEAEH.

OBPATUMAS TEILJIOBAS MAIIIMHA. MuicieHHas MoIeib
menaoeoli MauUHL, BBENEHHAS -IJIs peHieHHus 3afady O HaXOXICHHUH
3HaYEHHS ee MAKCUMAIILHOTO Koadgduunenra nonesHoro geicTpus u
DYHKUHMOHHPYIONIAsk COTIACHO OGPATHMOMY 3aMKHYTOMY ITMKITY, BKJIIO-
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YAIOMWEMY AB2 HOOTCPMIWYECKHX H ABa Anvabaryeckux npoiiecca: ra3
CHAaYaJ1a H3OTEPMHAYECKH H anMabarwueckH pacimpsaercs, 3aTeM B Ta-
KOH X€ NOCNECJOBATCABHOCTH CRMMaeTCA.
T

OBPATHMBIA (MAEAIbHBIA) ABUABATAYECKHI [1PO-
[IECC. MuicaeHHas MOAETb TETUIOBOTO MPOLEcCa, BBEIEHHAA Uit Pe-
IEHMS 33034 O TETUIOBKIX fIPolfeccax H NOCTPOEHHas Tak, KaK Oyiro
ra3 MOXHO 00paTHMO PAacUIMpATh ¥ CXUMATh Ge3 ero Texmooﬁueﬂa

¢ OKpyXawme cpenoif.

OBPATUMBIN (MAFATTEHBIT) M30TEPMHAYECKUR TTPO-
LECC. MuicneHHas MOAEIb TEIIOBOTO Npotecca, BBSACHHAsA IAs pe-
LICHAA 33734 O TeTUIOBHIX ApOLeccaX ¥ MOCTPOCHHAN TAK, KaK GyATo
ra3 MOXHO 00pITEMO PAacCHIMPHTL M CXMMATh, HE H:mew €ro TeMne-
parypH.

OBPATUMBIA HPOLIECC. MucneRHAsS MOJIENS TEIUIGBOTG IPo-
1ecca, BBEICHHAS J(is pemieH#st 3aKad O TETIOBLIX IIPOHeccax i NocT-
pOCHHasi TaK, KaK GyATO ra3 MOXHO: 00OpaTHMO pacuiMpsATh ¥ CXU-
Marh, HE H3MEHsISI B Pe3yISTATE HHICrO B OKpyxXmouel epene.

OBBEKTHUB |or nar. ebjectivus — npenmernfii]. Obpaniensias
K OOBEKTY YACTh OIITHHECKOTO npubopa, peACTARTHOMAg CoboM IMH3Y
WIH CHCTEMY JTHH3 H co3aomas nepcnepnyme eHcTBUTE/IbHOE #3006~
paxenne obbexTa.

OBBEM. CxanspHas GusHyecKas BEIHIHHA, BBEIEHHAA ISl KO-
JHYECTBEHHOTO OHEHMBAHHA Pa3MeEpPOB MPOCTPAHCTBA, 3JaHHMAEMOTo
TEJIOM, ¥ PaBHag TACHY CAMHMUHLX Xy6OS, YKIANRBAIOMHXCS (yME-
LWIAOUIHXCA) B 3T0 HMPOCTPAHCTBO.

EnupwunRii Ky6 -— 310 Ky6 ¢ pe6poM, paBHHIM ezmrmue )IJ[HHH
HAH €€ JOAbHOMY HIH KDaTHOMY 3uaqenmo

OBBEMHASA IINTOTHOCTD 3APARA, p. CxanspHas dbusmuec-
Kafl BEIMUUHA, BBEACHHANA Ul KOJIHMYECTBEHHOTO OHCHHBAHHUS TyCTO-
TH PACRONOXEHMSI JAPDKEHHLX 1acTHIE B o0beMe Tena, M paBHast OT-
HOWIEHHIO 3apsaa dg YACTHI, Pa3MEMIEHHHX B 3A¢MeHTe 00beMa dV,

K 06beMy 3TOrO WIEMEHTa: p = -g%

OBLIKHOBEHHBIV 1YY. CreroBoit yd, cxopocts pachpoctpa-
HEHUA M TIOKA3aTe/ib MPENIOMIEHUS KOTOPOTO HE 3aBHCAT OT HATpPaB/ICHMS
B kpHcTavie, OONKHOBEHHBIIH JIyd Beerna nonsipuaosan. Ero ceemosoii eex-
mop xoneGReTca B 216610l naockocmu kpucmania (Cp. Heoboicnosennbiti y4).
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OAHOOCHBbBIE KPUCTAJUIH. KpucTamisl, B KOTOPHX CKOPOCTh
PacrpocTpaHeHH: COHKHOBEHHOTO R HEOGHIKHOBEHHOIO syve#t Co-
BIANACT TONLKO B ONHOM HAMpaBIeHHMU, T. €. KPHCTAUIN, HMEIOIHE
TOMBKO ONAHY OITHYECKYIO OCh.

OJAHOPOAHOE MMOJIE. lMoxe, BO BceX TONKAX KOTOPOIO Hamps-
KEHHOCTh MMEET OHHIKOBOC 3HAYCHWe W Hamparnenne. CuioBnie
JMHAH TAKOTO HOJA BO BCEX TOYKAX HMEIOT OAHO H TO X¢ HalpaBic-
Hve. Hanpumep, asextpuyeckoe noie Mexay obknankamu Geckoney-
HOTO IVIOCKOIO KOHACHCATOPA WIM MATHHTHOE TI0JIE BHYTPH JUIMHHO-
IO CONEHOHAA. S

OQHOPOOHOCTDb BPEMEHH. He3aBUcHMOCTE 3AKOHOB ABHKE~
HUS CHCTeMH OT BHGOpa Hayana oTcYeTa BPEMEHH.

OAHOPOIAHOCTD ITPOCTPAHCTBA. He3anucuMOCTb 3aKOHOB
IBHXEHMA CHCTEMH OT NEPEHOCA CHCTEMBL OTCHETA.

OKYVYJHIP {or nat. ocularis — raasHoit]. ObpaliieHHas K I/1a3y 4acTb
ONTHYECKOTO Npubopa, npeaHasHauyeHHast IUIA pacCMAaTPHBAHMSA ACH-
CTBHTENLHOTO H30OpaxeHHus, 06pasyeMoro oGHEKTHBOM.

OM. Exnunua ssextpuyeckoro conporupaeHus B CH. Hasganue
JaHO B decTh Hemeukoro ¢wmanka Ieopra CuMoHa Oma. 1 Om —
COMNPOTURNEHHE PEIUCTOPA, MEXAY BLIBOKAMH KOTOPOrQ HanpsXeHue
paBHo | B npu cune nmocrognHoro toxka B 1 A. Q603HaY¢HHe — OMm.

OMMETP. [pu6op 1ns H3MEPEHHA 3NMEKTPUUECKOTO CONPOTHRIE-
Hud.

OHEPALIHOHAJIBHOE OTIPEREJAEHUE. HesepbansHoe
{He YMCTO clloBECHOE) OnNptACCHHE, 3aKAI0YalolIceC B TOM, 4TO
3HaYCHWE CIOBA CTAHOBHTCA ACHHIM B PE3YJIbTATE ACMOHCTPALMH BE-
mei u AeitcTeuli (onepHpoBaHus ¢ HuMH). BiaroAaps sToMmy ycra-
HABIMBACTCA BIAUMHO-0MHO3HAMHOE COOTBETCTBHE MK CIIOBAMY H Oei-
CTBHSAMM YeNoBeKa C MaTepHANBHHIMH 00BEKTaMH (NpeAMETHHIMHA
Jeicrsuamu). [puBeneM aBa mpuMepa ONepauOHATBHBIX ONPEAcicHMI.

Tennanbunit dpanuysckuit MaTeMaTik AHpH ITyaHKape pekoMEH-
Ji0Bajl NPH 00y4eHUH TIOHATHE ‘NPAMAR AUHUA® ONIPERENSTH, HCIIOTb-
3yA NPAKTHYECKAH ADHEM, KOTOPHI UEPTEXHHUKH TIPHMEHSIOT is
NPOBEPKH IMPAMOANHERHOCT pelicIUHN: no paboyell KpoMKe pedic-
HIBHEL YEPTAT JIMHHIO, MCPEBOPAYMBAIOT PEUCIIMHY BOKPYr pabGouei
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KPOMKM ¥ TIDHKJIANLIBAIOT €€ K HawepieHHOH JnH, EC/IH KpoMKa co-
BRAAET C JIMHUEH, CABHIaioT peifcIuury Brons miHuH. Ecnau cosnane-
HH¢ He HapymaeTcst, FoBOPAT: “BoT TaKyio TMHHIO Ha3HBAIOT IPEMOR~.

Bropoii npuMep — onpelesieHHE TIOHATHA OXHOBPEMCHHOCTY CO-
GHTHI B YAQIEHHBIX APYT QT JPYyIa TOYKax NPOCTPAHCTBA, NpEIUIO-
XeHHOe ANpOeproM JHHIITEHHOM. O603HaYHM TOYKH 9epe3 A U B.
B xaxzyio Touky HomMecTHM dachl. KpoMe Tore, B Touke A yCTaHOBUM
HMMAYALCHHI MCTOMHHK CBETA, a B-TOUKe B — orpaxatens. MoMerT 1,
KPATKOBPEMEHHO# BCHHILIKM 3aceyeM 110 yacam B Touke A. Korna iyy
ROCTHTHET TOYKH B, 3a(hMKCHPYeM MOMEHT £, TIO BTOPHIM Yacam. 3ape-
TUCTPHPYEM MOMEHT f; PUXOAA OTPAKEHHOTO JIy4a B TOUKY A. Tlocae
atoro yreepxuaem: “Ecnu (f; + 8;)/2 = t;, yacH HIOYT CHHXPOHHO”.

B ecTecTBeHHEIX M TEXHHICCKMX HAYKaX BCE TEPMHHBI, 0603HAYA10-
MHe MCXONHbIE IPEAMETH MBICITH, T. €. T¢, YTO CIYXAT OCHOBAHMEM
19 PasBHTHA TEOpeTH4eCKHX NpEeACTARACHMH, BBOAAT B IPOLECCE
ONepaHOHANBHBIX onpsnenennﬁ.

OIIPEAENEHUE (nedvauins). B mureparype BCTPeYaloTcs Clo-
BOCOYCTaHUA “OTipefeNicHAE MOHATHA™ 1 (PexXe) “onpenesieHHe Tep-
MAHOB” (cM. Tonsmue u mepmur). PazbepeMcs B 3TO{ ABY3HAYHOCTH.

Pacnpoctpaneno MHeHRe, 6yAT0 B nporeeée KOMMYHBKAIMH (06-
MEeHHA) JHOAK OGMEHMBAKOTCS MECISMHA. DTO He Tak. MEICTH KAXI0ro
YENOREKA CYTy00 HHIMBHAYANLHE. [{pyTHie MOaH HX HENOCPEACTBEHHO
HE BOCNPHHUMAKT. YenoBex, Xenaomui coobimMTb KOMY-TO CBOK
MHCNH, AONXEH OOBeXTHBNPOBATE (BHPa3HIb, NPEACTABHTL) HX
B Kaxoii-1m60 3HaK0Bok opMe — Ha ‘€CTECTBEHHOM (CNOBECHOM) S3BI-
K€, B BH/IC MaTEMaTHYeCKAX BRIKIAOK, PHCYHKOB,.CXEM, YEPTEXeH,
00beMHRIX MaKeTOB M T. 1. B MpocTpaHCTBe MEXAY KOMMYHHKAHTAMU
(o01WAOIHMMHUCST) UMEIOTCH HE MBICITH, 2 3BYKOBHE BOJIHK WIH CJEXh
yepHHN Ha GyMare. OHM CyXaT CHTHANOM IS BOBHMKHORCHHY B CO-
3HAHUM PELMITHEHTA (MOoNyYatess COODIMEHHA] COGCTBEHHRIX MBIC-
Jeit, 4eM-To HeH3GeXHO OTNHYAIOBHXCA OT MuCHeH apTopa coobuie-
HHs. Eciu aBTOp XO4eT, YTOOK OHM OTAHMMANHCH HECYIIECTBEHHO, OH
JI0JDkeH 103aGOTHTBECR 0 NOTHYECKOH HENPOTHBOPEYHBOCTH CoObILe-
HHA, Ge3ynpeyHocTH rpaMMaTHIecKoil GOPMHE H B3AHMHO-OLHO3HAY-
HOM COOTBETCTBHM MEXAY C/IOBAMM M IDYTHMH 3HAKAMH, C ORHOM
CTOPOHH, H npedMemamu Mucau — C Apyrod. Huave ropops, aBTop
COoO0IUeHNA M PEUHITHEHT AO/IKHH OJHHAKOBO MOHMMATh 3HAYECHUA
CJIOB H JPYTMX 3HAKOB. DTOM LEIH U CIYXHT onpeaeneHue. Takum 06-
pa3oM, noA onpenexenne™ (nebuEnnNel) creayeT NOHNMATSL HPPUEKY-
Py JN0GOTO XapaKrepa, B pe3yJhTaTe NPUMEHCHAN KOTOPOil CTAHOBHTCH

\ . 229



DONSTHLIM 3HAYCHNE CHOBA, B TOM WHcie TepMung. Ecam caosom 06o-
IWANRIOY HOMKTHE, TO OANORPENECEEO ACHNENIES CAYRNT ONPEACACHR~
M DORSTHS. .

Co BpeMex Apucmomess pacupocTpaHeHo 3abmyxaexue, Gyaro
BO3MOXEH TOIbKO ONMH BHJ ONpefelieHHs — nepbamsoe (yucro cno-
BECHOE) ONpeAeJicHME 4Yepe3 Gumkaiil pos M BHAOBOE. OTIHYHE,
Ha3HIBACMOE TAKKE KAGCCUPUKauuornuM. OTCIONA, B SaCTHOCTH, Clle-
JiyeT HepeIKo BCTpedalolieecs YTBCPKICHKE “NEPBHIHBIC IOHATHA HE
onpesensiiorcs”. CpaBHHTEABHO HEIABHO (MPAKTHYECKH B TeYECHME NQC-
NEAHETO CTOACTHS) NIOAH -TOHMIH, YTO OHH HONB3YIOTCS HE TOJNLKO
KAACCUDHKAUHOHHEIMU, HO M APYTHMH ONPEACHSHMAMY — KOHMEX-
CMYaAbHbiM, HenpeduKamueHbiM, onpedenenueM yepe3 o6sem NOHIMUR,
OCMERCUBHBM, ONEPAYUOHHDIM Vi BRETCHHEM GOCIPAKMESIX GNPANCEHUN.
Baxweiiuiee 3HaueHHe UMCIOT HEBEPOANBHEIC (HE YMCTO CJIOBECHHE)
OnpeaeneHHA — OCTEHCHBHOE M oNepaloOHaIbHOe. MMEHHO Yepes HuX
B H4YKE H TEXHWKE BBOLIT NMEPBHYHKE IIOHATHA.

Ilo cnoBecHOM dopMe PaTHYAIOT Peanhioe H BOMEHAIBHO OIIpe-
AeneHHst. B nepBoM KOHCTPYXIUS NPEANOXEHNS TAKOBA, YTO npedme-
MOoM MuiCAK ABNSIETCA BEILb WK noxsTHe o Hed. Hanpumep: “Camoiner
€CThb NIeTaTEAbHbIA annapar Tskeace BOIAYXA ¢ HEMOEBIKHHIM KpPH-
JIOM M TEILIOBHM ABATaTeaeM”. Bo BTOPOM — NPEAMETOM MBICAH SB-
asercs TepMHH, HanpuMmep: “ Camasem ecTh TepMuH, 0603HauaOnBAI
NieTaTeNbHENA ANMNapar TAXeJee BOMYXA C HEMONBHMXHBIM KPLUIOM H
TEIUTOBHIM ABuTaTeneM”. Ileppasi KGHCTPYKLIMA KODOYE H NOITOMY NPH-
MEHAETCS SHAYMTENHHO Yalle BTopoi. OoHaKO BCeria Hago MOMHUTD,
YTQ ONpegesicHHe — NPoLeiypa, NOIBOIAIOLIAS Y3HATh 3HAYEHHE COBa
(w1H clioBocoYeTaHMA), OTcIona CNERYET, YTO HO CYMECTBY BCAKOE Ofi-
pefencHHe — HOMHHANBHOE, 3 PEaAbHOE — ero Kpartkas ¢dopma. Pe-
anbHoe onpeneieHHe He BCEra YAaeTCa CKOHCTPYHPOBATh B CHIIY TOTO,
YTO OXa3bIBAETCS HCBO3IMOXHEIM N0J0GpaTh pOKOBOE TIOHATHE, 11O OT-
HOMIEHHIO K KOTOPOMY ONPefeseMOe MHOXECTRO SBAJETCA €10 Mog-
MHOXeCTBOM. [IpHMCPOM MOXET CIIYXMThL OHpefencHHe gusuvecxod
BEAUHUNYI. i :

ONPENENEHUE YEPE3 BIUXAWIIKMKE POA U BUOOBOE
OTJIHYHME. To xe, 910 kaaccuduxayuonnoe onpedesetite.

ONPENENEHUE YEPE3 3AKOH. ITepsum mwarom 1060ro Teo-
PETHYECKOIO MCCACAOBAHUS SBIAETCH (POPMHPOBAHHE MBICICHHOH
Monenm o6nexTa. Kak ee Bsogat? PaccMOTpRM OIMH M3 BapHAHTOB
3TOrO Ipoliecca Ha pumepe fipocTeiie Moaeau pe3ucTopa — pe3u-
CTHBHOTO 3JIEMEHTa.
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Tlosenenye pe3UCTOpa NMPHOIMMEHHD ONMCHIBAIOT BHIPLOKCHHEM
u =~ RiFAC W — HanDIKCHHEE, HIMEPEHHOE MEXIY BHBOAIMY PEIHCTO-
pa, i — cuna ToKa, M3MEPECHHAA B HUX Xe, R — xo03dhduimeHT npo-
TMOPUMOHANBHOCTH, HMCHYSMBIH COIPOTHRITCHMEM.

BooGpaxaemoMy (abCTpakTHOMY, HICANBHOMY) OOBEKTY — pe3u-
CTHBHOMY JIEMEHTY — IPHIHCHBAIOT CBOHCTBO “HOXMMHATLCA” TOY-
HOMY paBesicTBY 1 = Ri, H3BecTHOMY [TOX Ha3paHmeM 3aKoua Oma.

Taxsm o6pa3oM, PEIHCTHBHAIN JAEMEHT MOXHO ORPEACINTL KaK
a6GCTpakTHHIH 08YXROAOCHUK, TTOBEICHHE KOTOPOTO ONHCHBACT PaBCH-
cTBO U = Ri. 10 — KAaccuduxauuonnoe onpedesenue. POROBHM NOHS-
THEM CIIYKHT ‘abcmpaxmiiniii dgyxXnoarochux’, @ BUAOBHM OTIMYHEM —
3akOH Oma.

Taxoe onpegeNecHHe HAINBAIOT ORPEICICHACM UePe3 3aKOH.

OMNPENENEHUE YEPE3 OBbEM NIOHSTUA. B cratee Kraccu-
duxayuonnog onpedenenue NIOKa3aHO, KAK NOHSATHE ‘Kéadpam’ olpene-
10T yepes Gonee obiee nowsTue ‘npamoyaorsuux’. Teneps onpene-
JIHM ‘npamoyzosvrux’, HAHIS 11 Hero OimiXalimee ponopoe NOHATHE:
“ITpsAMOYIONBbHAK €CTh SETHPEXYIONMENK, Y KOTOPOTO BCE YETHpe YIIa
npsiMue”. [TponomxumM nBUXeHKE B CTOpOHY Hoslee OBMINX OHATHL.
“YeTHpeXyroibHUK — MHEOTOYIOIRHNK, NMCIONMH YETHPe CTOPOHH .
“MROTOYTrONBHUK — IIOCKAN (Erypa, OTpIHMYRBAOIAS JIHHHT KO-
TOPOii COCTOHT 13 OTpe3KoB NpAMoit”. “Tinockas Gurypa — yacrs maec-
KOCTH, OTPaHWYCHHAst 3aMKHYTOIR munuei”.

Kaszanocnr 61, Tenepp, ABMFasch OT NOHATHA ‘maockas uzypa’
B 06paTHOM HANpawICHHH — OT Oonce oblmMx noHsTHIE K McHee 06~
MM, — MBI CMOXCM ACAYKTHBHO OIIDCHEAHTH BCE PACCMOTPEHHHIE
HOHSATHA, BKMOYan ‘keadpam’. QORHAKO 3TO WUNOGHY, TaK KaK OCTa-
JMUCH HE OTIPEIEICHHBIMH TIOHATHA ‘naockecms’ A ‘nunus’. MartemaT-
KM Ha3bIBAIOT X “NEPBAMHRMH” M YTBEPXKIAIOT, YTO OHH “He onpe-
gensmorcs”. C nonoGHoiH cuTyatrelt MBI CTanKuBaéMce B mmobol obacta
axHanmit. JIOCTATOYHO ACHO, 4TO OHA HETEPHHUMA, — OTCYTCTBYCT OCHO-
Baume JU19 pacCyXAeHMiH. Kak xe noctynaior B Takux cryyaax? B Takux
CNy4asX HCNONBIYIOT APYTHE BUIW onpenencHmil. PaccMoTpuM ofHo
H3 HHX.

B cratbe Knaccugdurxauuonnoe onpederenue CKa3ano, ITO B NOTHKE:
Pa3AYaloT CogepXaHue U 0ObeM NMOHSTHS H YTO KIaCCH(GHKAIHOH-
HOE onpenencHue 6a3MpyeTcs Ha aHANK3E CofepXXaHusA NoHsTHi. Cromb
Xe NPUMEHHMO (HO HOMTH HEH3BECTHO) OonpelieAcHHe depe3 00beM
noHaTHs. OHO COCTOUT B TOM, YTO BBOIST MMM NOHSTHS, ONpENesia
€T0 IyTeM NEPeUMCIIEHMs FIEMEHTOR MHOXECTBA, COOTBETCTBYIOIIETO
JaHHOMY nNoBSTHIO. HanpuMep, TepMHH Qusuvecxue seauuns MOXHO
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OTIPEENHT KaK MMSI MHOXECTB2, 3NEMEHTAMH KOTOPOTO HRRMIOTCH
JUINHA, Macca, BPEMsI, CWIA, SHEPFHA, JICKTPHYCCKOE HATIPIKCHHE,
Temueparypa H T. I. (Cm. Homunasoroe onpedesenue).

ONTHKA (ot rpey. optike). Paznesn PpHzuxm, H3ydaonmi 1 ony-
CHBAIOWHH ARTEHUs, CBA3AHHBIE C HPUPOAOH CBETOBOTO HINYYEHHH,
€T0 pacTIpPOCTPAHCHHEM M B3avMOleficTBHEM C BEIICCTBOM.

ONTHYECKASI AKTUBHOCTD. CBOMCEBO CpeliH sbi306amb 8pa-
WeEnue nAOCKoCmu noAApU3auuU TPOXOIAIEIO 4epe3 Hee maocko
(nuBeline) noAAPU30EANHO20 c8ema. \

_OIITUYECKAS [IUTUHA ITYTH, L. CkanapHas duangeckas Be-
JIMYMHA, BBCICHHAA IS KOAHYECTBEHHOTO OHECHMBAHHUA pacCTOf-

- HHSK, NPOAZCHHOrQ MOHOXPOMATHYECCKHM H3RYICHMEM B HApaBie-

HHH Ny4a C YYETOM ONTHYIECKON NAOTHOCTH CPelhi, paBHas
TIPOM3BEACHHIO PACCTOAHMS /, IPOHICHHOrO My4OM, H 110Ka3aTes
npegoMIeHKa cpeast n: L= ['n.

ONTHYECKAA OCh KPUCTAILTA. HanpasieHse B ommusecky
aHM30TPOIIHOM KPHCTALIE, BEONE KOTOPOro CBET PACHPOCTPAHACTCH,
HE MCNKTHBAA ABOKHOIO JydenpeaOMICHHS.

ONITHYECKAS OCb TUH3H. Jliobaa npaMas, Ipoxonsiuas ge--
pe3 onmuneckuli kenmp aunsn. ONTAYECKYIO OCh, NPOXOIAILYI0 Yepes
LeHTpH CHEPHYECKHX NOBEPXHOCTEH, OTPAHHYUBAIOMHX HH3Y, Ha-
3WBAIOT IAABHOH! onTHYecKoi ochio. Bce ocTaNbHEE OCH Ha3WBAIOT
NOGOYHHNMHW ONTHYECKHMH OCAMM JINH3HL.

OOTHUYECKASA OCh COEPHYECKOTIO 3EPKAJIA. JisoGas mipsi-
Mag, [IpoxXofaIas yepe3 ONTHUCCKHA LEHTp 3epKana.

OIITHYECKH AKTUBHBHIE BEILIECTBA. Bemectsa, BH3hBa-
I0LIHE patyere NADCKOCM HOARPUIAKNY TIPOXOSIIIETO YePE3 HUX naoc-
KO (auHedno) nOARPU3INEaHHO20 Coema.

ONTUYECKHH LIEHTP TUH3bL. Touxa B THH3E, 4EPE3 KOTO-
PYIO BCE JIYYH NPOXOAAT 6e3 MPEIOMITCHHA,

ONTUYECKHWH LIEHTP COEPHUECKOTO 3EPKAJIA. Uentp
cepht, U3 KOTOPOM BRPEIAHO 3ePKalio.
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OHTUYECKOE H3JTYHEHUE. BnieKTpoMarHUTHOE HITYIEHHE,
JUTMHE BOJIH KOTOPOrO AEXAT B JHAHAa30HaX MHPPAKPaCHOro, BUAH-
MOTO H YIBTPa@HONETOBOTO CIEKTPa.

OINBIT. TepMuH Henonb3yioT B ABYX 3HaYCHUIX. 1. 3HaHMA H yMe-
HHA, BHPAOOTAHHLC M NPHOGPETCHHNWCE YCIHOBCKOM B NPOLECTE JI0-
60il neATeMAOCTH, KaK NPCAMETHOMN, TaK M YMCTBEHHOH.

2. CHHOHHM TepMMHa 3kcnepumenm (cM. Hafisiodenue u Ixcnepu-
menm).

'OITHITH NEBEAEBA. Cwm. Jaanenue ceema.

ONBITHE MAUKENBCOHA. ORNTH H3MEPEHHS 3HAYEHMS CKO-
POCTH CBera B NRICKYIHCHCS CHCTeMe OTCueTa Bheprrie B 1881 r. nmocra-
" Bu amepuKaHCkui GH3nk AmbGepr AbGpaxam Maikkenscon. 3atem
AHAIOTUYHBIE OTILITH CTABWIH APYIHe YUeHHE BIDIOTH O NOCAENHEro
BpeMeHn. ONBITH TIOKa3PIH, 9T0 ¢ 09EHD BHCOKOH CTENEHBIO TOYHO-
CTH BO BCEX CHCTEMAX OTCYETa, HE3aBHCHMO OT HAYEHMSI M Hapasne-
HUSl CKOPOCTH MX ABHXEHHS, CKOPOCTb-CBETR (B BAKYYME) TaKast Xe,
K2K M B CHCTEME OTCHETA, CBA3AHHON C MCTOUHUKOM cBeTa. Pe3ymnra-
TH ONbITOB Mailike1bCoHa Cranu OlIHMM 3 3Kcnépnuembuux oc-
HoBaHWii Teopun (TI‘HOCKTCJILHOCTM

ONBITH MARKEILCOHA~MOPITH. OnsiTel o SKCHEpHMEH-
TATLHOMY OOHapYKEHHIO ABYDKCHISA 3eMIH OTHOCHTENABHO HEMONBIX-
HOTo 3thHpa, HHAYC rOBOPH, OGHAPYKECHMIO HPAPHOrc BETPA ROCTA-
B B 1887r. A. Matixenbcon u 3. Mopau. DTH OmBITHE HMeENH
OTPMUATENLHHI PEIYIBTAT, YTO 3HAYWTENBHO CHOCOBCTBOBANIO NpH-
3HAHUIO TEOPHH OTHOCHTEILHOCTH. . ,

OIBTH MUUINKEHA. OnuTh N0 H3MEPEHHIO 3HauYeHNA
3apsia IREKTPOHA (3nEMEHTapHOTO 3apsaAa) B 1906—1913 rr. upo-
BEN aMepuKaHCKK du3nk Pobepr Duapyc MwumkeR. PesynsTa-
THE €0 ONHTOB MOKA3ANM, 4TO 38psj € MEKTPOHA MMECT 3Hade-
uue e=(1,5920 + 0,0017)- 101 Kx. Omuramu MwutMkena 6uira
NOKA33HA AMCKPETHOCTD 3MICKTPHYECKOrO 3apsiia H BliepBbe Grlio xo-
CTATOYHO TOYHO BIMEPEHO €10 3HAYEHHE.

OINBITH NTEPPEHA. Onwrul 110 H3MEPEHUIO-YHCTIA ABOTAAPO
(¢M., HHocmasnnan Aeozadpo) oxuuM U3 nepewx B 1909 r. nposen dpan-
uy3ckuit pusuk, saypeat HoGejneBckod npeMus o dpusnuxe 3a 1926 r.
Xau IMeppen.

~
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B unauane XX p., XOr3a HUIO CTRHOB-
JieHHe TEOPKHN MONEKYASPHINO CTPOCHHS
BEIECTBA, FIKCIICPHMEHTALHOMY ONpefe-
JACHMIO 3HAYCHHA YHCAa ABOTaApO NPAAA-
sanu Goanmoe aHavenne. XKat I[eppen va
OCHOBE CBOHX OIIMITOB 110 H3y4eHHI0 6po-
YHOBCKOTO ABHXCHAS NPHIICH K BHBORY,
Y10 6POYHOBCKME YacTHLB B XHAKOCTH

%
K4
% .
1t /71711772027 BeAYT Ce6a KaK MOJICKYNH ra3a, M BHABH-

HyJ THMIIOTE3Y: TA30BNE 3aKOHH NODKHBI
Prc. 0.1, Cxema yCTaHOB-  BLITE IPHMECHHMBE M K GPOYHOBCKHM yac-
ku B ounrax XK.MeppeHa  qypam. MCTMHHOCTB CBOEI| TUNOTEIN OH
MO ONpPeNcNeHHIO YACHa TIDOBEPIN HCCAENIOBAHHEM PACTDENEIEHHS

Asoraipo GPOYHOBCKIMX FACTHIL 10 BHCOTE.

[nd 31010 OR NPUIOTOBHI IMYABCHIO CMOAN 'YMMHTYTA. 3epHa
SMYALCHH MMETH OJHHAKOBHIE pasMephl H GopMy MIAPHKOB THAMET-
POM B HECKOJILKO JNECATHX Jonel MEKpoMeTpa. OHK GBUIM HACTOJIBKO
BEIMKM, YTO MX MOXHO OBUTO OTYETIMBO HabNIOAaTh B MUKPOCKOM,
¥ JOCTAaTOYHO Manul, YTOGR COBEPINATHL UHTEHCHBHOE OpOyHOBCKOE
JIBYDKEHME.

Cxema onnta Ieppena HaobpaxeHa Ha puc. 0.1, DMynbcHIO O~
MeIIANH B KIOBETY BHICOTON B HECKOMBKO ACCATHIX AONEH MWUINMETPA.
[ocae TOro Xak ycTaHaBAMBAAOCh TEIOBOES PABHOBECHE, HA ORKHY U3
TOPU3OHTAILHBIX TEIOCKOCTEH, NPOXOASLIMX B 3MYJIBCHH, HABONMIY
MHKPOCKON ¢ Manolt rmybuuol nosna 3pexus. becnopsaotHoe Gpoy-
HOBCKOE JBHXECHAC 3¢PEH IMYALCHHM 3aTPYRHWUIO MX Hablomense
o niopcuet. floaromy ITeppeH MpOU3BORMA MIHOBEHHEE POTOCHUMKH
natGmofaeMoli B MUKPOCKON KapTHHLE ¥ 110 HHM ONpeResisyl KOHLeH -
Tpaumio 3epeH. Takue H3MCPEHNA NPOH3BOAVIN VT PATHIHEIX cede-
HUi, OTCTOAUWMX HA PA3HBIX PACCTOAHMAX A OT {HA KIOBETH.

OnHLITH NOKA3a/M, YTO, KaK ¥ IPEACKa3nBaeT TeOpUA, KOHIEHT-
PauMi 3EPEH HKCNOHSHLMANLHAO yOnBaeT ¢ BRCOTON:

n=nge ™
(3mech m; — KOHUCHTPALMA 3epeH B ceveHuM A =0, n — KOHUEHTpa-
1iMS 3ePEH Ha BHICOTE A, 0L — BEJIHYHMHA, 00pPaTHO TPONOPLUHOHATLHAS
Temnepatype T). 9ta dopmyna coreplueHHo nonebHa 3akony bonsu-
MaHa, OMMMCKBAIOIIEMY PacHpencIeHHe MOJIEKYIT 1333 N0 BRICOTE:

TN,
n=nme KT
MponorapudmMuapoBaB 310 BHIPAXEHHE, HONYYHM:
RT m__ 3RT m o

N = In——-:--—--—. .
A mgh o 4nd’-py)gh 7
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HiMeHHO 3THM BHpaXeHHeM nomssoBasca [lepped Ina Bumche-
HHA 3HAYCHHMSA YMCIIa ABOTaAPO HA OCHOBAHMM CBOMX ORNTOB. BMecTo
MaccH m MONEKYAHM M KOHUCHTpaum# n u n, Monexyn [leppen

noacTasis B GopMydy MAcCY GpOYHOBCKON YACTHUM, T. €. Pa3HOCTH
" MEXITY MACCAMH YACTHIIN M BHTECHEHHOH €X0 XHAKOCTH, KOHLICHTPa~
LHH 3THX JACTHI Ha PasHHIX BricoTax. Jnd mapooGpassoi yacTuLm

paHyca @ Maccy /n BEMHC/ISIOT o hopMyie M = %M;(D -Px}, rae p
H Py — TUIOTHOCTH TYMMBIYEa ¥ XHJIKOCTH COOTBETCTREHHO.

B cBoux onnrax Ilepped HIMEHAN TEMIEPATYPY H BA3KOCTE MW -
KOCTH, pasMep 3epeH aMyabscuH. [Tonyueisoe [leppeHoM Ha pasiHd-
HBIX 3MYABCHSAX 3HAYCHUE YHMCIa- ABOTaipo AeXAIo B npejieax OT
6,5-10” 50 7,2-10% Momn~

Kiaccuueckue onutet [leppena, punonuesnynie B 1908—1911 rr.,
uMeTH GonbIIoe 3HaYEHHe V1% YTBEPXKACHUA aTOMH3IMa.

Onnurrhr [leppena ¢ 3MyABCHEH rYMMHIYT2 MOXHO PAacCMaTpMBATh
KaK ORMH M3 MEePBHX IIPUMEPOB HCTIONB30BAHMS uaTepnammx Moze-
neu B 3xcuepuuqrranbﬂou dbnzuke.

ONBITH PEIEP®OPIA. OnuiTH, NO3BOIMBIIKE BHIIBHTD XapaK-
TEp pacnpeNcieHus NOAOKHUTCALHOTO 3apiia M BEIecTBa (MACCH)
BHYTpH aToMa, Bnepsuie 8 1911 r. nocrasua
anrnnitckuit usmnk, naypear HoGenepckoit
npeMuy no xumiu 3a 1908 r. Bpuecr Pesep-
dopa. Cyrb 6NHTOB 3aKIIOYANACH B CIEXYIO-
meM (prc. 0.2). Y3guil ny90K -4acTHi 2 oT
HCTOYHHKA | nampamnanyu Ha ¢oiabry u3 30-
710Ta 3 NEPNEHANKYNAPHO X e¢ NOBEPXHOCTH.
0~-YACTHINE, HpoBie e Yepes Gonery H pac-
CESIHHBIE €10, BH3HBAIH CUMHUWLISUKH
(BCMIKIUKM) Ha 3Kpane 4, MOKpHTOM (ryo-
PECUMPYIOMM BewiecTsoM. B npocTpancTse
Mexay onsroit ¥ xpaHoM obecnegnBanca =~
BaKyyM, YTOOB MCKJHOUMTE NOMOMHHTEILHOES
paccesHHe o-9acTll B Bo3nyxe. KoncTpyKums
npubopa Mo3so/IsANa HabMoHaTh a-9acTHINLL, )
paccessHHEe 1oz, YFroM ao 150°

Ombrtst Pesepopna nokazany, wro napss- Lo 02 Cxema ycranos-

k¥l B omuTax 3.Pesep-

Ay ¢ NPeoGRanAoUyM GONLUMHCTBOM &-43-  o0ma o HceTeNOBARMIO
CTHU, OTKIOHAIOMIMXCS HE3HAYAMTENBHO OT paccesyus O-4acTHI:
CBOCTO NEPBOHAYANBHOTO HANIPaBCHUA, UME- RHA cOOKy (a) M BHA
JOTCS O-YACTHHE!, KOTOPBIC TIPH MPOXOXKACHUH caepxy (6)
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yepe3 GONLIy PE3KO OTKIOHAIOTCA Ha OORbUWIME yrnH, mopsaaka
135-150". . .

 HAnn ofbacheHus pesynpTatos oneitop Pesepdopny npuuinocs
TIPEIFOXUTD HOBYIO — AAEPHYIO (IUIAHETAPHYIO) — MOAETb CTPOCHHUS
atoma (cM. ITagnemapnan modeav cmpoerus amosa v Ilydunzoean mo-
deny CmpoeRUA amoma).

*OfJBITH CTONETOBA. CM. Buewnuti omosddexm.

OIIBITH CTIOAPTA—-TOJIMEHA. OnNTH Mo OnpeneneHuio
3HAaKa ¥ M3MEPEHMI YACHBHOTO 3apaia CBOCOAHBIX YacTHLl, OCYLle-
CTRISIOUIVX NPOBOIMMOCTD B METalLIaX, MOCTABHIK B 1916 T. aMepn-

xanckye ¢usvku T. Creoapr # P.4. Tormen. Cyrs
OIEFTOB 3aK/HoYaIach B cienylomiem. Ha katymxy
(puc. O.3) HaMaThiBanH WIMHHKH NPOBOIHMK,
MPHCOCAMHECHHMI K ranbBaHoMerpy. Kartymky
IPUBOAWIH B GBHICTPOE BPAILICHUE H 3aTEM PE3KD
TOPMO3WTH. B pe3ymbTare TOPMOXEHNS KATYIUKH
cBOGOIHHE 3apsIKEHHbIC YACTHIIN B NPOBOAHNKE
IO MHEPIIHH NePEMEIIAICE B HATIPaBIeHMH Bpa-
HICHMA ¥ B NPOBOAXUKC BO3HMKAN TOK. Harnpas-
JICHHE TOKA 3aBMCEN0 OT 3HAKa 3apsfa YacTHll.
ONNTHE OKA3AAH, TTO YaCTHHN, OCYIIECTB~
JISIIOMEHE NPOBOAMMOCTD B META/UIAX, HMEIOT OT-
Piic. 0.3. Cxema yc- pUUATeNbHMIA 3apaa. [Ins UX yaenbHOro 3apana
TAHOBKH B omuTax OPUIH YIONYYEHH 3HAYCHHS, B NpeNENaX Horpei-
T.Crioapra u P.Ton- HOCTH H3MEpEHMH COBNANAIOMAE C YRENBHEIM 3a-
MeHa no ompezenie- PANOM JEKFPpoHa 1,76 -10" Kn/xr. Taxe# peaym,-
HMIO 3MaXa M U3Me- TaT HO3BOMMI CHeNaTh BHBOA O TOM, 4TO
PERHIC YACALHOTO ppDOBOAMMOCTb B METAIUIAX OOYCHJORIICHA JXBIDKE-

33pARa CBOBOMHMX  yyey aneKTPOHOB.
3apIXEHHHX qac-

N

THY, OCYIECTRIAIO~
LIMX TEpOBOARMOCTS OITHITH HITEPHA. MexaHu3aM nNpoTeKaHvst
B METAIAX GOMbUIMHCTBA ABACHHH, N3Y4aEMEIX B MOICKYAp-

HOo#M (u3mKe, CBRA3AH CO CKOPOCTBIO HBHKCHHS
Monekyn. I1o3ToMy 3KCNECpHMEHTATLHOMY ONMPEACHAEHHIO CKOPOCTeH
MOJIEKYJE IPHIABATH MCKIIOYHTENHLHO BAOKHYIO poib. CeroaHs cyme-
CTBYET HECKONBKO METOIOB H3MEPEHUs cKopocTel Monexyn. TlepariM
HM3MEPHJI CKOPOCTh MOJIEKYJT cepebpa METOIOM aTOMHRBIX. (MOJIEKYIAp-
HHIX) My4KoB HeMeuxkMit disux Orro Wirepn B 1920 1.
B cBOHX ONBITAX OH MCHOAL3OBAT NPUOOP, COCTOABUIMI U3 ABYX
KOAKCHANBHHX WwikHnpos. Ilo ocH muiMHIpos GhNa HaTAHYTa

236



TJIATHHORAA APOBOJIOKA, HOKpHTad cepeGpoM. OHa
CAYXUAZ HCTOSHUKOM Motekyn cepebpa. Ilo seeik
BHICOTE BHYTPCHHETO MUIMHAPA HMEJIach yiKas
Itexth, HapaieibHas npososioke. [epen ontrrom
B IPHGOPE COITABATH BLICOKHH BaKyyM.
CXeMaTHYECKNA BUJI YCTAHOBKH H300paxeH Ha
puc. O.4. ITpa MpomycKaHny AEKTPHYSCKOTO TOKA.
RO HPOBOAOKE CEPEOPO NCHAPHETCA ¥ €10 ATOMM
PARMANBHO JIETAT C MIOBEPXHOCTH TIPOBOAOKY. ATO~-
MBi, HPOXOJAINHE Yepe3 s BHYTPEHHEro M-
MDA, IBIOKYTCA NMPAMOMHHEKHO BAOND Panuy-

Ca WHAHHAPA H OCEXAT HA BHYTPEHHEH 5y )

TIOBEPXHOCTH BHEIHEIO UWTHAIPA, 06pa3ys y3- ‘

KYI0 TIONOCKY WIMpHHOH okono 0,4 MM ¢ focTa-

TOYHO PEIKHMH KDASMH. /
Ecya sipusecTd 06a LHANHAP2 BO BpamicHHE

C YTROBOK CKOPOCTHIO 0, TG B TCYEHHE BPEMEHK

1, TEGKA MOJIEKY1a TIPOJIETHT paccTOsiHMe oT BRyT-  PHC. 0.4. Cxema ye-
PEHHETO TWIMHADA A0 BHEUIKETO, HUAHMHApH TAHOBKM B ORBITax
TIOBEPHYTCH Ha HEKOTOpHIlk YTON H MoMeKya To-  O-LLITepHa 1o oupe-
flageT He B TO MecTO, Ky/d OHa nonana 6xl AP ‘:;‘)";;ﬁ;'z ‘:;m
HETIOABUXHED UMTHHApaY. CAcHil OCEBUINX 8T0-  p)\n 6Ky (2) B o
MOB NpPH BPAUICHHWH UHIHHAPOB CMCUIEHH Ha cBepxy (6)
paccTosHmue / OTHOCHTENILHO CNEAOB NPU HEMOA-

BIDKHRX HWIMHApaX. 3Has yITOBYI0 CKOPOCTh ® BPACHHS HUAHHE-
poB, paavychl R BHEHHETO M r BHYTPEHHEYO IWIBHAPOB, MOKHO
BHIUHCITHTE CXOPOCTE MOTEKYNbE. JCHCTBHTENBHO, €CTH CKOPOCTS RHEIN-
HETO HWIHHAPA ¥, 8 BPEMSE TIPONCTA MOJIEKYIEh: OT BHYTPEHHETO LIMMH-
Iipa 20 BHEIHETO PABHO f, IEPEMEILEHNE TOMKY Ha NOBCPNHOCTH BHEID-
HErO IAHAPa 1= v, .f = - R - £, 3 CKOPOCTS Y MONEKYMH ¥ = (R r)/t.
Hcxmouup 13 3THX JBYX YPaBHEHHI f, fIOAYIMM:

Y (R-7) oR(R-7)

= ; ; .

ITpu6op LlTepna cosepuan 2700 06/MHH, H CMEILIEHUE CePelps-
HOMl TIONOCKU GRINO XOPOmo 3aMETHRM. CPEAHAS CKOPOCTD aToMPB
cepebpa npu TeMeparype onuTa 1200’ °C oxasanacs pasHo# 650 m/c,
YTO XOPOIUO COTNACYETCH CO 3HAYEHMSMM CKOPOCTEH MONICKYA, pac-
CYHTAHHBIMH TEOPETHUECKH.

ONBITH NMOKA3anH, YTO BMECTO PEIKOr0 CMEIICHHOIO H3o0paxe-
HUS WM NpY BpalileHRH UWIMHAPOB ITOMyYanach HIMPOKas pa3MH-~
Tag MONOCAa PasHOH TOMWHHN. DTO CBHACTENILCTBOBAIO O TOM, YTO

1
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CKOPOCTH DAHYHAIX MOVICKYN PRITHYHN. [0 pacmpeneieHM0 TOA-
LIMHBL CIQA OCAKREHHOTO cepebpa MOXHO BHJIO CYNTS O PACHPEAS~
JCHHH MOJIEKY/ O CKOPOGTAM. Pe3y/IbTaTHl 3THX ONEITOR HONTREPIH-
JIR CApaBeITHBOCTh 3aKoHa Makceenna pacnpenenenns ckopocrei
MOJIeXyN Fa3a.

Bonee Toro, HaMensa TeMACPATYPY NPOBONOKH U3MEHEHHEM CHTH
TOKR, NPOXOMAIIETO 1€pe3 HEo, YARAO0CH I0KA3aTh, ¥TO CPEHAs CKO~
POCTS ¥ MOJAEKYH TIPONIODIHOHANLHE KODHIO KBAJ[DATHOWY H3 aGco-
moTHO# Temnepatypt Tt v ~NT .

Temneparypy NPOBOIOKA MOXHO SEUIO HIMEPHTS 110 £ mmpn-
YeCKOMY COMPOTHRICHHIO HIH ONTHYSCKMM NHPOMETPOM FIO 6€ ChRe-
YEHHIO,

OPBUTA (OPBHUTAJIb) DIEKTPOHA [oT nar. orbita — xones,
MyTh). B K1acCH4YeCKOM cIydae 3aMKHYTasd TPACKTOPHS JBHXKCHHAA JleK-
TPOHA ‘HOKDYT fApa. OpbuTa 3NeXTPOHA B aTOME — ITO MHOXECTBO
TOYEK, B KOTOPBIX ¢ Haubonnuicii BEPOSTHOCTHIO MOXHO 00HApYXWTb
IMeKTpoH. JApyriMH CI0BaMH, 3T0 MHOXECTBO TOYEK, T1e nnormocn
INCKTPOHHOrO 06JaKa HaHGOMbIDAs. .

OCBEHIEHHOCTD, E,. CxauapHas dusHdecKkas BeJIHIHHA,
BBEAEHHA 1 KOJHVECTBCHHOIO CHEHMBAHUS NANAOUIETO Ha TEJo
CBETa ¥ paBHas OTHOILECHHIO CBETOBOTO MOTOKA Ad, , HANAWIICTO Ha

AD,

3MEMEHT NIOBEPXHOCTH Telia, K IUICIATH AS ITOT0 JieMenTa: E, =

OCHOBHAA EJHHUUA CUCTEMBI ETUHHL OHIUYE-
CKUX BEJIIMYUH (ocHosHas enunnia). Enuuuna ocxosnot q)uau-
YecKoll eeAunuHb B JAHHON CHCTCME CIHHNL,.

OCHOBHAS ®HUIMYECKAA BEIUYUHA (ocHorHas sem-
yuHa). Ousndeckas BeMIUHA, BXOASINAS B CUCMEMY 8eaudun W YCROB-
HO TIDHHATas B KaYyecTBe HE3aBHCHMOH OT APYrMX BEIMMMH, BXOAS-
LIUX B 3Ty cHCTEMY (cM. Pusuueckue eenumunN).

OCHOBHbBIE HOCUTENU. Hocumenu, 3neKTPOHLE WM AMIPKH,
KOHULEHTPAIWSE KOTOPHIX TPEBOCXONMT KOHLIEHTPAIIO HOCHTeNeH Ipo-
THUBOTIOJIOXHOTO 3HaKa (neocrosnsx Hocumeneid) (oM. Hoaynposodnuxu).

OCTATOYHAA MATHUTHAA UHAYKUHWNA. Maenumnas
undykyus B QECPPOMArHETHKE TOCIHC HCYCSHOBCHWS BHEUIHETO Mar-
HHTHOTO 107,
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OCTATOYHAA HAMAFTHHUYEHHOCTD. Hamaznusennocms
(dheppoMarHeTHKa NPH HANPEKECHHOCTH BHENINETO MATHATHOTO N0,

PaBHOM HYJIO.

OCTEHCHBHOE OITPEANENEHHE. HerepbanbHoe (He YHCTO
CHOBECHOE) OHpEAcAgHAe, COCTOSIee B TOM, 4To cOOECEAHHKY MO~
Ka3hBaioT BEllth WK TIPOLECC ¥ OJHOBPEMEHHO HAILIBAIOT €ro MM,
Himeer paxHelinee 3HaYeHHE B XU3HU KaAXAOTo Yestopexa. Tax u Tomko
TaK MiafieHell HAYHHAET OBJANIEBATH POAHBIM SI3HKOM. MaTh IocToSgH-
HO PasropapubaeT ¢ HuM: “BriMoem pyuxku”, “BenbeM Monoyka®,
“Bon GexXHT cobauka”... B peaynbTare 3TOro B ncuxmxe pebeHka Bos-
HHKAIOT acCOIMAUHH MEXIy BeHIAMM WIH NpoileccaMu M 0603Hayal0-
UMMHE #X cnoBaMy. Co BpeMEHEM OKAa3hiBaeTCH BOIMOXHBIM AEMOHCT-
PHPOBATh He TOJEKO caM BEIXH, HO M MX M3obpaxenna. 1lImpoxo
MCTIONB3yeTes B AATbHeAmeM npu oGydeHHH H B APYIHX caydasx. Ha-
MPHMED, eCi LUHBHIN3OBAHHHN WHOCTpaHel, Ciabo 3Haommi pyc-
CKHMt 36K, cripamuBaeT “YT0 TaKoe oIKU?”, ACHO, YTO eMy HeH3Be-
CTHO 3HavycHMe coBa. [Tonsrka CORACHUTE, YTO OYKM — OIITHYCCKHMEA
mpubop, NpeRHasHaYCHHNN ANA KODPEKLMM 3DEHHMA, K YCNEXy He
npueeneT. Hafo nokasarh oYKy H cKazats: “BoT 0aku”.

OCIIWINTOrPAMMA. Bpemerinag nuarpaMma, Habnionaemas Ha
9kpaHe ocuunnorpada.

OCLIMJUIOTPA® (DNEKTPOHHMA). Onun u3 naubonee pac-
NpOCTpaHeHHRIX JJabopaTopHuIX MpubopoB. [IpenHaznaueH mig Habmo-
JICHHS BPCMCHHRIX AMAIPAMM U XapaKmepucmux U3y9aeMEX o0heKTOB,
3 TAKXKE H3MEPEHHS HATIPAXCHUS M HHTEPBAROR BPEMEHH. OCHOBHBM
3MieMEHTOM ocuMmUiorpada siBisieTcs 3NEKTPOHHO-NydeBas TPyGka
(IT) — ycTpo¥cTBO, aHANOTHYHOE KMHECKoIy Tenesusopa. IJIT
npexcTaBafger coboit snekTpoHHMHE npubop (pHc, Q.5).
B crexusinHOM konGe I, H3 KOTOpO#t oTKaYaH BO3AYX (CO3NAH BEICO-
KW gaKyym), PaclioiOKEHb!: 3NEKTPOHHAS ITYHIKA 2, FOPU3OHTANb-
HO OTKIOHAKWME NAACTHHH 3 (X-MAaCTHHBI) M BEPTHKANBLHO

Puc. O.5. DnexTpoHHO-JyueBas TpyGKa ,



AVAAVAAVAAN
Puc. O.6. BpeMeHHast AMATPAMMA BATIPSDKCHIS,
HIMERFIOIICTOCH JIOUTH [APMOHHYECKH 7

OTRIOHMOIUHE InacTHHK 4 (Y-nactyHm),. 110 Konbun ¢ BHYTpeHHER
CTOpOHH MOKPWTC JHIOMHHOMDOPOM — BEINECTBOM, KOTOPOE CBETHTCH
TIpH NadCHHR Ha HEro AEXTPOHOB. \

HMpuuumn pevcteus DT cocToMT B crenyiouteM. DNEXTPOHHAsA
nywka GOPMHUPYET TOHMKMH NYYOK MEKTPOMOB, ACTAIMX K SKPaHy.
Yrapas nio moMunodOpy, 3EXTPOHBE BHIIEIBAIOT ero cedeHue. Ecmu
SMEKTPHYETKOE NONE MEXIY OTIUIOHMIOUMMH TUIGCTHHAMM OTCYTCTBY-
€T, YNCKTPOHH AETYT MO OCH TPYOKH K CBETOBOE IMATHO HAXOMMTCH
B LHEHTPE 9KpaHa. DNIEKTPIIECKOe MONE MeXAy X-IiaCTHHAMM OTKIIO-
HAET Jy4 TI0 TODH3OHTAIM, ¥ CBETOBOE IIATHO CMEILAETCA BIPapo UK
BIICBO B 3aBHCHMOCTH OT H3IPaRICHHS NOMA. AHaIOTHYHO, YIEKTPH-
Yyeckoe nose Mexny Y-nnacTuHaMu cMellaeT CBETOBOE MATHO 1O BEp-
THRAMK. ECin npucyTCTRYIOT 062 NONS, CBETOBOE MATHO OKA3HBACTCH
He Ha 0CAX, 2 B KaKOM~IH0O H3 KBaAPAHTOB 3KPaHa.

HaGnioneHHe BpeMeHHMNX JHarpamm. BpemenHomi
JUarpaMmoil Ha3HBaIOT rpadHK 3aBUCAMOCTH KaKoi-m6o dnamiec-
KOM BenMYMHH OT Bpemenu. Hanpumep, na puc. 0.6 nmoxasana Bpe-
MEHHasi JMATPaMMa HanpsoKeHMsi, H3MEHSIOMIETOC TIOUTH THPMOHN-
ueckH. Kakum 06pa3zon nNony4aior BpeMEHHYIO AHarpaMMy #2 Skpane?
Ecnu, xax npungTo TOBOPUTL (BRIpaXEHNE HHOCKA3ATENbHGE), Ha Y-
IIACTHHB NOAATh HEPEMEHHOC HANPAKCHHE, HANPHMED MIRSEINo-
LIEeCH TOYTH TapPMOHUMUECKH, 3 HA X-INaCTHHH H¢ NOJABATL HAYIp-
XeHHe, MEl YBHOHM HA 3KPaHE BEPTHKAILHYIO CBETAIMYIOCH YEPTY.
YToOH RONYYRAACH BPEMEHHAA AMArpaMMa, Myy AQIKEH IBUTATHCS
TIO TOPHIOHTAJIM C/EBA HANPABO C MOCTOARHKOM cxopocThio. [Iist aToro

Halo NodaTh Ha X-MIacTHHH TaK Ha3niBae-

u - MoC¢ “pasBepTLIBAIOILCE” HATPSDKEHWE &, , JH-~
/ HeiHO Hapacralontee Bo Bpemexu (puc. 0.7).

Pa3mMep sxpana orpaiuyen. CrefioBarciBHO,

0 t B KaKo#i-TO MOMCHT BPEMEHU CBETSIHEECS TT3T-

HO JOCTHTHET €10 NIPABoro kpad. Ecii Ha s1oM

TIpOLECC 3aKOHIHTh, MK YBHIAMM Ha 3KpaHe

Puc. O.7. ucitsio wame-  METBKHYBUING Gie ML 0TPEIOK CHHYCOHARL.
Hsonieecd HaupsxeHne IO JaXe 3aMETWTh TpyaHo. Y1066 M306pa-
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XEHHE CTano HAOMONIEMEIM, ITOT FIpO- u,
Lecc Hago MOBTOPSTH HENPEPHBHO, | A /I

NpHYeM IJICKTPOHHBI AYY JOIDKEH

npoberarh KXo pas o ogHoMy H ||0 !
TOMy Xe HyTH. [l1% 37010 HanpsixeHue,

nonaBaeMoe Ha X-TUIaCTHHEL, HOJDKHO

H3MEHATHCA Tepuomirdecky (puc. 0.8).  Puc, 0.8, Munoo6passoe Hanpsxe-
Hanpsokerne Takodt Gopmul HasnBa~ HA€ reHEpaTOpa pasBepTKH

10T “mw1006pasHIM”. 10T cuenan (3)

BHIpabaTsBaeT YCTPOBCTBO, BXOISMLIEE B COCTaB ocuunnorpada, uMe-
HyeMOe I'eHepRTOpoM passeprxn. [t TOT0 YTOGH K306paXeHHsI OTpe3-

KOB CUHYCOMIH TOYHO HAKIANKBATHCE APYT Ha
JpyTa, 0epelHOe HapacTaHUe HATPKCHHA 1,
JO/DKHO HAYMHATBCA B OOHOU M TOH Xe dase
HanpspkeHus ¥, . B npotusroM ciydae ayg Gy-
JAET npoberaTh N0 PA3HEIM NMYTAM U Ha 5KpaHe
OKaXeTCs|, CIUIOIHAA 33CBETKA, COCTOALAA U3
CHBHHYTHX OTHOCHTENHLHO APYr ApYyra OTpe3-
KOB cHEycoMmS (puc. 0.9). Yrobs MoTysnAT: Xxe-
NacMBIi pe3yJIbTaT, FeHepaTop pa3sBePTKH HARO
CHHXPOHW3OBATS MCCICIYCMHM WM APYTHM,
CHHXPOHHHM ¢ HUM, cuznatom (4). Torsa xax-
Auiii pa3 pa3sepTra GyeT H3YMHATHCS B OFHOMU
M 10t X¢ (a3e ¢ HCCHeAYENBIM cuaHatoM (PHC.
0.10), B “Kycouxn™ CHHYCOMIIN HANOXATCH
hipyr Ha npyra, CO3KAR APKOC W30OPKESHMC HA
IKpaHe.

wmyiorpade ofeceunBacT PIHCAHNHOE

Puc. 0.9. Hsobpaxenne
Ha KpaHe OCHW/LIOTpa-
da npu OTCYTCTBUM

CHHXPOHH3ALUH

DieKTPORHOE YCTPOHCTBO B OC- g) h

A\

f4
ysxaonnponaune. Ero ynpoieHHas
6i10K-cxema fioxazana wa puc. O.11. Tak 40
XaK aMIUTHTyja HaNpPAKCHUS H3ydac- g
MOTO CUZHAA3 MOXET OHTL OYeHb pa3- u,
JIMMHOM, 2 yyBcTBHTERBHOCTS DJIT K U

Ay

V

f

HATUPAXECHHUIO Ha ITACTHHAX ONpese- 7
JIEHHad, Ha BXOjie Y HMeeTcs BO3MOX-~ \V \

HOCTb €¢ pery/npoBarh. Ecan aMrugs-

b
@&

/

TyNa CAMIIKOM BENIHKA, €€ YMCHBIIAT pu. o 10, CHpxporsag pa&m re-
atTersoaTopoM (ocnabureneM) 2. Cuz- yepatopa passepricn ¢ H3ysaEMEM
Haau Manoi AMINHUTYAL, HAMPOTHB, CHIHaNOM: H3ydyaeMBIH cHrHat (a);
yeunuBaw?. C Brixona yewmrens Y (J3) cHHXpOHHOE ¢ HMM HaUpXeHHe
CHrHaJ NOCTYNAeT Ha BEPTHKANLHO reHepatopa passeptku (6)

A
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I]'Il Bxon sHewne#
CHHXD.

b—ao
_?_'onn X

Puc. O0.11. anomemlaﬂ 6nox—cxeuaocumnorpa¢a

orxronsonine naactHHu DJIT (F). Kpome Toro, B HeM BulpaGaTeiBa-
€TCS cuzHan, CHHXPOHM3NPYIONIMM reHepaTtop pa3peprku 5. CHHXpO-
HH3aIMA MOXET ONITH Xax BHyTpenel (MMEHHO ITHM CHIHAIOM), TaK U
saemmell — OT CUZMAA0, CHHXPOHHOTO C H3YY3eMhiM, TOCTYNZIOLEero
Ha CHeUMaNbHBIN BXxoA. JUia BHI00pa TOTO HIH HHOTO BUAA CHHXPOHH3A-
MY CITYXMT NEpexmodaTent {71, 4 — ycuHTenh CHTHaa, T0aBAEMOTo
Ha FOpU3OHTANILHO OTKIOHAIOHIME MIACTHHH (X-TUTaCTHHH).
TenepaTop pa3sBeprku CHaGXEH IEPEKIIOYATEAEM YaCTOTH pa3-
peptkH. CKOpOCTD HAPACTAHMA HANPAXCHKHA B KOKIOM NMOJOXCHMH
TIEPEKINIoYaTeNi BIIOJMHE OnpeAencHHad. Biaromaps 3ToMy CKOPOCTb
JABHDKEHHUA CBETOBOTO NMATHA 10 I'OPH3OHTANM H3BECTHA, ¥ TIPOXONH-
MO€ IATHOM PACcCTOSHHE [0 OCH X NPONOPHHOHANILHO HHTEPBaAY Bpe-
MEHH. 70 ¥ NO3BOJSCT UMEPATH BPECMEHHBE HHTEPRANHL.
ATTeHIOATOP M YCWIATENE Y Takke Xopomio kanuéposaunl. [Toaro-
MY OTKJIOHEHHE JIy4a N0 BEPTHKATH COOTBETCTBYET OAPCACHEHHOMY
3HA9EHHIO HANPKEHHA H, CICHOBATENLHO, €10 MOXHO UIMEDATD.
HaGnionenue xapaxtépHcTHuK. i norydeHus Ha 3kpa-
He XApaKTepUCTHK Nepekiuouarent /12 mepeposT B HIDKHEE TIONOXCHHE
M Ha BXxoJl X NOJAl0T BTOpoe M3ydyaeMoe HanpsoreHue, Hampumep, Bonb-
TAMIIEPHYIO XapakTepPUCTHKY JTHONA MOXHO HAOMIOAATh, BOCIIONb30BAR-
HIHCH YCTAHOBXOH, TIPEICIBPHO YTIPOLICHHAA CX¢Ma KOTOpO# MoKa3aHa
Ha puc. 0.12 (ycwmarer X ¥ Y Ha Heil He u300paxeHBl). | — HCTOUHHMK

Puc. 0.12. TpeaenbHo ynpoleHHas G10K-

CXEM2 YCTaHOBKH AJi HONYYEHNs Ha 3K-

paHe ocuwutorpada BONLT-aMnepHoH
XapaKTepRCTHKH IHOAa
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niepeMeHHOTO HanpsxeHus. Hanpaxexnue Uy KHOAA NOCTYHAeT Ha X-
TIACTHHEL ¥ o6ecTieYHBaeT OTKAOHSHME JIyya 10 ropu3oHTamy. Tox iIl
IMOZa NpoTeKaeT Yepes peauctop 3. HanpsokeHMe uy pesucropa, Ipo-
NOPIHOHATBHOE TOKY iy, TIONAETCH Ha Y-nacTvuul, B cHIY Yyero or-
KJIOHCHHME JIy%a N0 BEPTHKATH BPONOPLUMOHANELHO .

AHANOrHYHO MOXHO HOJIYYaTh Ha 3KPaHC OPYTHE XapaKTepHCTH-
KU, HCIIONL3ya npeolGpadosarein GopMhl JRHXCHHSN MATCPHH, Ha
BHXOZAX KOTOPBIX BOMYYAIOT FICKTPHUYECKOE NONE, HANPIOKCHHE KO-
TOPOTO MPONOPHMOHANLHO BEIMUMHAM, XapaKTepUM3yIOIMM H3ydae-
MBI OOBEKT.

Hpumevganue. Crosa o “nonade HaNnpAXeHHA” Ha BXOA OCIBULIOIPa-
da wm oTknoHsontne wractan DT — uHockasarensHue. Hanpsoxenue —
usHIecKas BEMYHHA, T. €. IIPEAMET M3 MUpa HIeH, M “rrogath” ee Ha BXOZK,
T. ¢. Mapy BRBOAOB, HeAbaA, OXHAKO NOKA HET HOMXOMALIIX KOPOTKHX NPABHIL-
HBIX BRPOKCHUR, U Mbl BRHYKICHL ITOAh30BATHCSE ITHM AMUNDUMN RIUKOM.

OCLWIIATOP (KIIACCUYECKUM). Cymectsyior pasHule cH-
CTEMLI, B KOTOPHIX NIPOHCXOMIT KojteGaHus, no dopMe 6au3KHe K rap-
MOHHYECKHM: NIPYXHHHNI MAsSTHNK (B PYYHBIX M KaDMAaHHBIX 4acax);
IPABUTAIMOHHEIH MASTHMK (B CTCHHRIX YacaX); KBAPHEBHII pe3oHaTop
(B SMEKTPOHHAIX Yacax); kaMeproH; L C-KoHTYyp.

Mo cTpyKTYpe OHM CYUICCTBEHHO OTIHYAIOTE APYT OT Apyra. Tak,
TUPYXHUHHEH MAATHUK M LC-KOHTYD COAEPRKAT KAKABLIL 110 JIBa HETKO
PAIHYAIOWMNCA KOMIOHEHTA (IPy3 M NpPYXHMHA, MHAYKTHBHAZ Ka-
TYIIKA H KOHICHCATOP COOTBETCTBCHEO). B rpaBATALIMONHOM MaATHHI-
KE ¢ YIEPBOIO B33 MB MOXEM BHUICHHTH ONWH KOMIIOHEHT — Tpy-
suk. Hurs (WIM crepXeHb), Ha XOTOpoH OH NoOBEUIeH, MrpaeT
MaCCHBHYK0 POJIb — OTPAHMYMBAET CBOBOAY MEPEMENICHHA IPY3HKa.
V xamepmona »oobiIe HEBO3MOXHO BHIBUTE “COCPEAOTOUCHHKX” KOM-
MTOHEHTOB — 3TO LEABHMI KYCOK METalTa (aHanOTH4HO — Y KBapile-
BOrO pe3oHaropa). '

Bo Bcex nepeyMcICHHBIX ¥ KPyrux ionob-
HBIX KOJJeGATe/BHAX CHCTEMAX KojyieGanns, 6y-
Iy4H BOIGYXIEHB!, C TCUEHAECM BPEMCHH 3aTy- A B
Xa10T. .
HecMorpsa Ha 311 ocobennocTd (pazmu- . ~
9He CTPYKTYPH H 3aTyXaHue), 0Ka3anach Bech-

Ma NOJIE3HOH MBICTIeHHast MOfie/th KojleGatens-  Prc. O.13. K onpezencano
HOW CHCTEMH, B KOTOPOH KoneGaHus He  HOHATHA “OCLHAIATOD
3aTyxaioT. Ee Ha3hBAIOT OCHILISTOPOM.

Ocuwirarop — BoofpaXaemas CHCTEMa, COCTOAIAN M3 BYX dy-
Q1bHLIX B OTHOLEHHY APYT ApYTa naxonumeneu A v B (puc. 0.13). Ux
MOBEACHHE OMMCHIBAIOT CAENYIOUIME KOMIIOHEHTHRIC 3aKOHBI:
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xi=a2s; )
y=b22, @
[ie @' b— MapaMeTpH HaxomUTEneH.
CRfI2M MEXIY IMEMEHTAMH BHPAXAIOT CTPYKTYDHHE 32KOHKL:
Xy=Xp=Xx; 1 Q)
Ya =Yg ’ @

HepemeHHBIE X H y OTNUYATOTCH TEM, YTO HX NPOH3BEICHUE PAaBHO
MIHOBEHHONH MOMIHOCTH:
P(t) = x(¢) y(1).
Ilpnu 310M 3HeprHsA HaKONHTENeH BRpaxacTcs GopMynaMmu

2
Da, -
2° 2

Casi3d MeXIy NapaMeTpaMM H HEPEMCHHWIMH aGCTPAKTHOIO OC-
HWUISTOPA, MEXAHHYECKOR MOJEH H YIEKTPHIECKOH MOJEAH NIPHBE-

AcHH B Ta0/mMILe.

W, =

A6cTpaxTHmi )
ot Top MexaHn4ecKas MOAECTD DnEKTPHYCSCKRA MORCIHD
a m-—— Macca Ipysa L —~— VHAYKTHBHOCTb KaTYIIKH
b Lk (k — xoadduupent| C — eMKoCTh KOHAEHCATOPA
JKECTKOCTH NPYXHHH)
x F — cuma . U ~— HanpskeHUe
y v — CKOpOCTh ¢ — CHJIa TOKa

Bocrionssopasuiics GopMynaMi (1)—(4), nonyunm auddepen-
HHMANBHOE YPaBHEHHNE OCIMILIATOPA:

Ero pewerne — rapMoHudeckas QyHKuus
x = X, cos(wf +y),

e X, — aMIIMTYAQ, ¥ ~— HavanbHast (ha3a, ONpeaeseMbie Hayalb-
HBEIMH YCIOBUSMY; o = 1//ab — coGCTBEHNAS YITOBaA YacTOTa OCIIMI-
JISTOpa, OTIpeAeseMas TONbKO er0 NapaMeTpaMy a # b.

PaccmotpuM XOoHKpeTHUH ciydalt LC-xontypa (puc. 0.14). -
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KOMTIOHEHTHbIE 3aKOHBI: i ‘
di, . du, -
up =E—L; i =C=X,
L= 590 T
CIpyKTypHHE 3aKOHH:
' up =uc; i =g,
DHeprus HaxowMTenei: u,
‘ _ L}, W Cu} Puc. 0.14. Cxema same-
L= W=~ menusn LC-koHTypa
Aunddepennnanbioe ypaBHEHAE:
du 1
—+——u=0.
dr  LC

Ero pemeHNE; u = U, cos(ot +v), tne @=1/vVIC.

OCb BPAIIIEH . BooGpaxaemas HENOXBIDKHAA IPAMAS JTHHUS,
TIOBOPOTOM BOKPYT KOTOPOM OCYHIECTBISICTCHA BPaUlarebHOE ABHXKE-
HHE TBEpIOr Tena.

OCSA3AHME. 3ua4eHue ClI0Ba 0cR3aKUE PAZBACHEHO I0-Pa3HOMY
B TOJIKOBBHIX-C/IOBApAX K B boabitiol coBeTckOM SHIHIJIONEANH.

B TOAKOBHIX CIOBaPSIX OCA33HHEM HA3LIBAIOT OLMYIEHWA, BOHH-
KaioMi#e NPH MPHKOCHOBEHHH KOXH YEOBEKA K XaKOMy-1ubo mpen-
Mety. K 9MCIy KOXHBEIX OnlyuleHBH NPHHANICXAT TeMIepaTypHKe,
Bonepne H TakTHALHKE. TaxTWibyRe OLYBIEHAS ACAAT Ha OUIYNIEHUsA
' IPHKOCHOBEHHSA, JaBjCHHSI H BHGpalHK.

B Bonbinol COBETCKOH IHUHKIIONCAHH OCA3AHHEM Ha3BaHO YyB-
CTBO, B KOTOPOM CHHTE3HDOBAHH KOXHHKE H ABHUTATC/IbHBE OLIyIIE-
HHA. JBUTATENbHNEC OLYIMEHNT — OMYIICHUS TIONIOXCHHS U ABIKE-
Hu yacTelt coBCTBeHHOIO TeNa. PenenTophl (MyBCTBHTEAbHEIE HEPBHbIE
KIeTKH) OBHTATEbHEX OUIYIHEHWH DACTIONOXEHH B MHIIILAX, CYXO-
XWIHAX, CBAIKAX M Ha CONPHMKACAIOLUIMXCSH NOBEPXHOCTAX CYCTABOB.

CnenlyeT pykOBOICTBOBATBCA GoJice MONHEIM ONPEACACHAEM: ACNO
B TOM, YTO JIBHTATEIBHHIE OIRYIEHUS HTPAIOT OCHOBHYIO POJIb B KOOD-
NHHAUMH aBHXeHuil. B 3TOM nerko ybenuThcs, BAyMAaBUIHCH, KAKOB
MEXAHH3M YIpaBleHusl IBUXEHHEM CIIOPTCMEHA, BRINOAHAIOLETD
Hanagalowuit yaap Npu Urpe B TEHHUC, OaAMMHTOH, MUHT-IMOHT WK
Bonesbon. Urpox cAeamT 3a ABIXKEHHEM TOJIbKO Msrda. Ha pakerky wm
KHCTb DYKH OH HE CMOTDHT, HO, TEM HE MEHEE, TOYHO YAAPSAET €10 MO
may. OGYCNIOBIEHO ITO TEM, YTO MHGPOPMAIIHIO O ITONOKCHHH K ABM-
XKEHUH PYKM LICHTPANbHAS HEPBHAS CACTEMA MOJIY4aeT OT ABUTATERb-
HRIX PELETOPOB. '
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OTBEPIAEBAHHUE. SInncHue, COCTOSIUEE B REPEXOAE BEIICCTBA
H3 XHJIKOTO COCTOAHMNA B TBEPIOS IPH £T0 U3OTCPMHUECKOM OXIAXK~
JIeHUH ¥ O0YCHOBICHHOE KPMCTAILTM3ALMeH BemecTa. ARneHwe npo-
TEKAET C BHIACNCHHEM TEIIa.

OTBEC. I'py3, cBOGOXHO NOABEIHEHHBI HA TOHKOl rHOKOM HUTH.

OTBIEYEHHBIE (ABCTPAKTHHIE) CYIMECTBUTEJbHBIE.
[lepBOHAYANBHO CYLICCTRUTENBHEIE HCIIONBIOBATH TOIBKO INA 000-
3HAYCHMS cAMMX Beulel (T. €. TIPEAMETOB, CYMECTRYIOmEX O0bEKTHB-
HO — Off 3T0M CBUACTENLCTBYET KOPEHB CJIOBa). B ¢BA3K ¢ TEM, 910 B
JanbHelmeM o0pasoBauCh CYICCTBHTENEHNIC, Ha3LBaOIHe CBOH-
crBa (cm. Ceolicmeo u omuouenue), NOKBHIACH BOZMOXHOCTD HEnpa-
BWIBHOTO NOHHMAHKS CYTH Aeja. Tak, Hanpumep, HALM NTPEAKH 10-
Jlaraim, Gyaro cuna, XxpabpocTsb, BHHOCIHBOCTS 4€/10BEKa CYLIECTBYIOT
OOBEXTHBHO, B BUAE KaKMX-TO BEHICCTB B €0 BHYTPCHHMX OpraHax.
Hoatomy 6LUIO pacpOCTPaHEeHO PHTYATBHOE MoAceacTso. CUHTAROCH,
YTO Y€/FOBEK CTAHET CMENCE HITH BHHOC/IMBEE, €CNM CHCCT CEPIHe HIM
neYes youToro spara. Ceroavs, KOHEYHO, yXe HUKTO TaK He AyMaer.
Ho uHbic 3a0MyXIeHHs, BH3BAHHBIC OTBACUCHHMMH CYIIECTBUTENb~
HLMH, BAOJIHE BO3MOXHL. Hanpumep, B HayYHO-MIOIYARPHON KHUIE
ynTaeM: “BesiHKHe reorpadideckne OTKpHTHA JaMH TONWOK PasBu-~
THIO HPEACTARACHHH O CHAE, SHEPFHH H HX MATEPRAALHLIX BCTOINNKAX
B pocaTeasx”. KOHCTpYKusiA BEICTEHHOM YACTH NPEANGXEHHA TaKO~
Ba, YTO CJIOBA CuNa M 3Hepzust BOCHIPHHIMAIOTCA KaK MMEHA PEABHO
CYIHECTBYIOIMX OOBEKTOB, a HE QuausecKux geauis, 1. e. IPEAMETOB
H3 MUpa WIacH.

“UCTOYHHKOM” OTBICYSHHBIX CYICCTBUTEBHBX, KDOME fpwia-
TaTeAbLHBIX, CIYXAT Farojikl, HARDHMEP: TENO NBUXETCH — ABHXe-
HHE, NANAET — MaficHUe, UIABUTCH — MNaBNeHHE H T. A.

Taxum obpa3oM, OTRICHCHHRIMH CYIIECTBHTEABHBIMM 0003HaYa-
0T NpeaMeTH U3 MMpa Mieit, a He u3 mupa Beweit. TeM He MeHee,
GyAyqH CYHICCTBUTCABHEIMU, OHH MOIYT B MPEAJIOXCHUH 3aHHMaTh
MECTO MOLNEXAUtero, HanpyMep: “IInaBieHne Nbaa NPOMCXOAHT NPH
NMoCTOsTHHOHN TeMiepatype” unu “HecmaumpaeMocTs ¢roporuiacTa ab-
comoTHa”, B MOAOGHLIX CTy4anX Halo HayYMThCA BHIAETh, YTO MAg6ne-
Hue R Hecmauueaemocms — GopManpame noexamme. CMMCAOBHIME
Xe MOMIEXKAIAMM SABIIOTCS 2ed W hmoponsdcm COOTBETCTBEHHO,

IpuseneHHbIC U AaHATOTHIHMC NPSANIOXCHIA BCEFIa MOXHO Ne-~
pedpasuposats, caeaaB red U ¢pmoponracm HopManbHLIMK NOMIE-
Xammmu, Hanpumep: “Jlen obranaeT cBOHCTBOM TWIaBUThCS [IPH NTO-
CTOSHHON Temmepatype” u “@ropomnact obnanaeT cRojicTBOM
abcomoTHOMi HecMauupaeMocT” . CTPOro ropopst, 3TH f1PEUTOXEeHN s
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TOXE HHOCKazarersHble. Tena me ofanaor CBOHCTBAMM, TaK KaK TENO —
npeaMeT U3 MMpa Beillelt, a CBOHCTBO — MpeMeT M3 Mupa mack. Ox-
HaKo 3TH GOPMYNHPOBKH IKBHBANCHTHH Gonee TounmM: “Jen naa-
BUTCA NIPH NOCTOSHHOMN TeMneparype” # “@TOPOINNACT He CMAYKBAET~
CSt HIKAKHMH XHAKOCTSIMA”.

Taxum o6pa3oM, Bceraa UMeEeTCs BOIMOXHOCTH TIPABHIILHO 110~
HATh TPCANIOKCHHA C OTBICUCHHHMMH CYMICCFBHTEIIBHNMM, BHSIBHB
CMEICOBOE TIoflexainee d JaXe HepedpasHpoBaB NPCIUTOREHUE B
chydac neoGXxouuMocTH, MiMento neatoMy MHOIHE QYHARMEHTATEHEC
nonsTuA (“sBaenue”, “cBoOiCTBO”, “ABMXEHME” M AD.), oGobIIeHHO
oTo6paxkaoLIye NoBeACHUE BEIICH Vi 3aHUMAIOIINe Ype3BuYaiino BaX-
HOE MCCTO B HAyYHeH KapTHHC MHpA, IPUHSTO OTHOCHTDL K MBPY Be-
niei. 310 BechMa yRoGHEe COXKpAmIeNNs, CYIECTBeHHO ofueryaomye
ONMCAHKE ¥ BHAIU3 TIPHPOMBE.

OTHOCHUTEIbHAA BIAXHOCTD. Bespasmepnas (pusudeckas
BeIMYHHA, BBCACHHAR U KOMMYCCTBEHHOTO ONEHMBaHMS COIEpXa-
HWA B BO3AYXC BOJHOIO Hapa ¥ paBHas OTHOILICHMIO abCoi0mHoIl enaxc-
Hoemu X BIIAXHOCTH BO3AYXa, HACHIHAIOMIEH NPOCTPAHCTRO IIPH IaH-
HOli Temitepatype. Buipaxaercs B npoueHTax.

OTHOCUTEABHAA NOTPEINHOCTb N3MEPEHUS. Bespas-
MepHas ¢u3uvecKas BeNHYHHA, BBEACHHAA VIS KONMYECTBEHHOIrO
OLIEHUBaHUS HeOTIPEACACHHOCTH PE3yARTATa H3MEPEHHA H PaBHas OT-
HOIIEHHIO a6COMIQTHON [OTPEIHOCTH U3MEPCHHS K AEHCTBUTENbHO-
MY 3H3YCHHIO H3MEPASMOit BeTHYUHAl. BRIpaXaioT B ROAIX OT CAHHM-
1K WIH NIPOUCHTAX {(Cp. ABcomomuan nozpeunocmy uIMeperus).

OTHOCHTEJIBHAS CKOPOCTb. CKODOCTS NBHXeHHsL 4aCTH-
4ibi (T€J12) OTHOCHTENLHO MTOABMXHON CHCTEMBI OTCYETA.

OTHOCHUTE/IBHOE YJUIMHEHHE, Al/i,. Beapaimepnas du-
3UUECKAS BEAWYMHA, BBSACHHAA K KOIMYeCTBEHHOTO OLICHHBAHNSA Jic-
opMaimi pacTsIXerHsd TENA M PaBHAasA OTHOIICHMIO afconiomnoze youu-
Henus Al X HavanbHO#M WIKEE Tema & : Alfl,. Buipaxaior B ITpolieHTax.

OTHOIUEHWE. CMm. Ceoiicmeo u omunoweniue.
OTOBPAXEHHE (B ¢rutocodpnu). To Xe, uto Ompaxcenue.

OTPAXEHME (8 ¢pwiocodun). Tepmun HCIIOAB3YIOT B TPEX 3HaA-
gyeHnsx. 1. CBOHCTRO XaXaoro MatepuansHoro o6LeKTa IpH B3auMO-
IDeHCTBUH C JADYIMM 00BEXTOM 3ame4aT/ieBaTb HEKOTOPHIC JepThI
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nocaennero. Crroco6HOCTb OlUyLIaTh — KOHKPETHOE IPOSIBACHHE 3T0-
O CBOWCTBA B HEPBHOM CHCTEME KUBOTHOTO (B TOM UHCIIE YEIOBEKA).
2. [Ipotiecc B3aMMOIENCTBUA, BO BpeMsi KOTOPOTO TO CBOWCTBO Mpo-
asasercs. 3. Peayabrar storo npouecca. OtpaxeHne 06beKTa B CO3HA-
HUH 4EIOBEKA HA3bIBAIOT €10 MbICAEHHOU MOOEAbIO.

OTPAXEHHE CBETA. flsnedue, cocrosiuce B BO3BPAWCHHH
CBETOROM BOMHBL NPH €€ NANCHUHM HA MOBEPXHOCTh paziena AByX ONTH-
YECKH NPO3PAYHKIX U PA3HOPOAHBIX CPel 0GPATHO B NMEPBOHAYAIBHYIO
cpeny v 0BYCNTOBREHHOE PaZIMIKeM OITTHUCCKUX ILTOTHOCTEH ITHX Cped.

OYKH. Orrruveckuit ipuGop st CHipaBleHus 1edeKTos IpeHust
(cM. Bawzopyxocme, 0aisH030pKOCb).



I1

T1AP. a3006pa3Hoe COCTOsIHUE BEHICCTBA P TEMITEPATYPaX HIDKE
Kpumuueckou memnepamyps:. [1ap NyTeM MPOCTOro CXaTUs MOXHO Ipe-
BPATHTD B XHAKOCTS.

TTAPAJUIENBHOE COEAUHEHUE. CoeguneHue
ABYX 08YXNOAIOCHUKOE, TIPH KOTOPOM KAXIbIH BHIBOA Of-
HOIO IABYXTIOJIIOCHHKA COSMUHEH C OHHMM BHIBOIOM ApY-
roro JAByXnonocHuKa (puc. I1.1). ®@parmenT snexrpudec-
KOH penH, COCTOAIMMA M3 IBYX NapalleRbHO
COCAMHEHHBIX ABYXIOIIOCHHUKOB, ABJISETCS TOXE ABYX-
noniocHHKoM. IlapauiensHo MoXeT OBITh COEAMHEHO

NPOU3BONBHOE YHUCIO HBYXIOTIOCHMKOB, KaK OJHOTHII- P:;n H;[ll;}?aé
HBIX, TAK ¥ Pa3HOTHITHBIX. paifentHo
COCIHHEHHE

IBYXNOAIOC-

MAPAIETbHOE COEQAUHEHUE UHAYKTHB- HUKOB
HbIX KATVYIUEK. Cxema napansensnoeo coedurenus n
UHAyKmugHbIX Kamyuwiex TioKa3aHa Ha puc. [1.2. Dtomy pparmMeHTy saeKT-
PHUCCKOH LEHH 3KBHBATICHTHA OTHA KAaTyHIKa, HHAYKTHBHOCTD Ly KOTO-
po¥i BBMKCISTIOT N0 HopMyie:

X

1.
Ly &
MAPANLTENBHOE COEIUHEHUE NCTOYHHUKOB SJIEKT-
POIMMUTAHUA. HanGosnplnas gomycTuMas cuia ToKa io6oro ucToy-
HHKa NMUTAHUS Bcerda orpaHmdeHa. Ecan neobxonuMo obecnevyuth

B Harpyske OyJbUIVIO CIIIY TOKa, HCTOYHMKH COCIUHAIOT Mapauielib-
HO TaK, YTOOBI COEIMHEHHBIMH OKa3aIiCh OJHOMMEHHEIE TIOJIOCA.

1
14y

il

MAPALVIENBHOE COEAVMHEHUE KOHAEHCATOPOB. Cxe-
Ma RAParIeAbHo20 COLOUHEeHUA N KOoHOeHcamopoe noxasana Ha puc. [1.3.

P Ve o
0 A S I |

I1.2. IlapannensHoe coeante- Puc. I1.3. Napaiensroe co-
HUE 7 MTHAYKTUBHBIX KATYLIEK ENMHEHME N1 KOHIEHCATOPOB
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BroMy dparMedTy IneKTprIeckofl LIENH IKBUBANICHTEH OHH KOHACH~
carop, eMKOCTh (5 KOTOPOTO BRMHCASAIOT 10 hopMyiie

n

C. =YC,.

c] kzﬂ k
MNAPATLIENBHOE COEAMUHE-
it ok HUE PE3UCTOPOB. Cxema napansens-
R, R, . HO20 COeQUHEHUA B pe3ucmopos TIoKa3a-
Ha Ha puc. IL.4. Dromy dparmenTy
INEKTPUIECKOH HenH 3KBUBANECHTECH
OI¥H PEIUCTOP, CONPOTURIEHHE R, X0~

TOPOTO BRIYKCIAIOT 110 GopMyne
Puc. 11.4. apannenskoe coenn- 1 7 1

HEHHE N PEINCTOPOB —_— 2 —
Rg k=t Re

wrd 1o hopmyne
n
G, = ¥ G,
k=1
rie G = 1/R — npoBORMMOCTH (BEJIHYMHA, OOPATHAs CONMPOTHRIEHHIO).

IMAPAMATHETH3M. CBoitcTBO BellIeCTBa HAMArHHINBATHCH BO
BHEIUHEM MATHHUTHOM TIOJE TAK, YT0 MHAYKOHA BOIHHKHICTO BHYT-
~  PEHHEro MoJis HANpPaB/ICHA COITACHO ¢ WHIYKUMEH BHEUHETO MO,

MMAPAMATHETHKH. BentectBa, cOGCTBEHHbBE MATHHTHBIH MOMCHT
ATOMOB MK MOJIeKY/l KOTOPBIX B OTCYTCTBHE BHEIIHETO MATHHTHOIO IOV
He paBcH Hymo. BO BHelHeM MATHMIHOM [IOJI€ ATOMBI WIH MOJEKYIH
OpHEHTHDYIOTCS TaK, Y10 BHYTPCHHEE DOJIC COBMANACT C BHEUIHMM IO
HANpaBIeHKHIO. B ciuty 31010 MarHiTHAS IIPOHMLIAEMOCTD NAPAMATHETHKOB
6omblue eMHAIN (Ha BeMyMHy nopaaxa 1075+1079). K uucny napamar-
HETHKOR TPUHAIIEXKAT HATPHIA, MapraHell, Kucopoxn ¥ ap. TlapamarneTn-
KM BTATHBAIOTCA B HCOTHOPOIHOE MArHHTHOE none (cp. Juamaznemuxu).

MAPAMATHHTHRIA S®®EKT. Senenue, cocTosmee B Clla-
GOM YBE/HUCHNA BHENIHEIO MATHHTHOTO TIO/IS B BEIICCTBAX, HA3KBA-
eMBIX NapaMarHETHKAaMH, H O0GYCIOBICHHOE OpHEHTALAEH BO BHEI-
HeM MarHUTHOM T10Ji6 MATHHTHHX MOMEHTOB YaCTHLI, COCTARITIONINX
STH BEMIECTBA.

NAPAMETP. B (pn3nke ¥ TEXHHYECKMX HayKaX 1TapaMeTpaMy Ha-
3LIBAIOT MOCTOSHHEE BEANYMHL, KOTOPHIMM OLEHMBAIOT CTENCHb

250



BLIPAKCHHOCTH (Pa3BHTOCTH) CBOWCTB Wi OTHOowCHu# Bewicil. Ha-
npHMep: Macca, KO3(PhHIMEHT XeCTKOCTH, €MKOCTb, HHIYKTHBHOCTb.

IMAPA CWJI. CucteMa AByX PaBHLIX 110 MOAY/TIO aHTHTIAPAIICb-~
HEx cun Fy u F, (puc. I1.5). PasnoneficTeyiolias naps CWI paBHa
Hy/o. {lapy cun XapakTepH3yioT MOMEHTOM -
napsi M, npwdem no moaymio M = Fid= Fd, - —5
rie d — Kpargaiiiiee pacCTOSHHE MEXIY JIH-
HUSMH JBeHCTBUSA €W TApH, Ha3HBaEMOe d
IUICYOM TIaphL. 7

Tlapa cwi cooGIacT TeNy YINOBOE YCKO- o2
PEHHE, HO HE MOXET H3MEHHTh NOCTYIIATE b~
A —— Puc. I1.5. IMapa cun

INAPHBIE KATEIOPHUMU. Kamecopuu (MOHATHA HaWBHICHIETO
ypoBHS 06061eHYS), CyutecTByonme HapaMu. OHM MOTYT GHITH Onpe-
AeNeHb He HHaye, XKaK 4Yepe3 OTHOWEHWe ApYr X Opyry. Hanpumep:
‘Mamepus’ ¥ ‘CoHORUE , ‘anemennt’ M ‘cucmema’, ‘kavecmeo’ M ‘Koauve-
cmeo’. Hepeaxo 310 OTHOIEHUE — OTHOWEHHE MPOTHBOTIONOXHOCTH.

HNAPOOBPA3OBAHUE. Mepexol BemecTsa M3 XHAKOTO HWIH TBEP-
JHOTO COCTOAHMS B Ta3000pasHoe (cM. Boseonxa, Henapenue u Kunenue).

TMAPLIMATIBHOE JABJIEHME. JianincHue ra3a, BXOASILENO B CO-
CT4B ra3’oBOM CMECH, KOTOPOE OH OK33hBan OB, 3aHMMasA OIMH BeCh
00BbEM CMECH M HAXOMCh IPH TEMIIEPAType cMecH (cM. Jaxon Jarymnona).

TTACKAJIb. Exmaina JiasieHns B MEXaHHYECKOrO HANPSIKEHAS
B CH. Haspanue 1aHO B uecth (paHLy3cKoro yyenoro Bresa ITackas.
1 mackans — AaBRECHNE, COOTBETCTBYIomee cre B 1 H, KOTOpRIM ole-
HHMBAIOT PaBHOMEPHO paclpelielcHHOe MeXaHmuyeckoe AelicTue 1o
TOBEPXHOCTH Tejia IuTowanbio 1 M2, HanpapneHHOE NepNeHINKYISp-
HO K 3T0il toBepxHocTH. OG03naueHue — Ila.

MMEPBASI KOCMUYECKAS CKOPOCTb. MunuMaibHas CKo-
PpOCTb, NIPA KOTOPOH KOCMMYIECKHI JJCTATENBHBIN aTllapaT B [PaBUTa-
LMOHHOM NOoJe 3eMK MOXET CTaTh UCKYCCTBEHHBIM crryTHUKOM. Iep-

'EM
Basi KOCMHYECKad CKOpOCTh V= R e G — rpaBUTAHHOHHAN

noctogHHasA, M — Macca 3emnn, R— pacCTOsiHME OT LIEHTPa 3emuin
IO KOCMUYECKOro anmapata. ¥ nosepxHoctd 3emun v=791 km/c
(cp. Bmopasa kocmuveckan cxopocms, Tpemes KocmusecKan cKopocms).
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TIEPBBIM 3AKOH HBIOTOHA, Cwm. [-if 3axon Horomona.
MEPBBIA 3AKOH (TTEPBOE HAYAJIO) TEPMOAUHAMMU-
KHW. Cm. I-ii 3axon mepmodunamuxu.

TIEPBBIVI 3AKOH ®APAIESL. Cwm. I-ii 3axon Papades.

NEPETPETAA XUAKOCTb. Memacmatunvioe cocmosnue Xan-
KOCTH, HarpeTOH 0 TeMITEpaTyphl BHIIIC, 96M TCMIIEPATYPa e¢ PaBHO-
BecHoro ¢a3oporo Nepexoxa B ra3o00pasHoe COCTOSHNE NPH JaHHOM
JaBneHHK (TeMIepaTypa KumeHus). KuiKocTs B ieperpgToM COCToN-
HMH MOXHO MONYYHTh, TIHATENBHO OYHCTHE €€ OT MEXaAHHYCCKUX TIPH -~
Mecel H ApYTHUX LIEHTPOB BCKUIFAHWS, 4 TAKXKE TIPOM3BOAA HATPEBaAHUC
B COCYHE C TIAAKUMHU cTeHKaMH. [IpH BBEIECHAM B NEperpeTyio Xui-
KOCTb NbUIMHOK I MOHOB MPOHCXOAMT OHCTpOE BCKUIIAHKE XHAKO-
CTH. JTO ABICHHE HCIONB3YIOT B NY35ipbi06ol Kamepe IUTA HRONIOREHMA
TPaeKTOPHil 3apSKEHHBIX YaCTHLL. -~

TNMEPEMATHUYHBAHUE. VismeHenue RanpaBaeHHS HAMarHn-
YEHHOCTH (heppOMarHeTHKa Ha TPOTMBOINONOXHOE MOX AeHCTBHEM
BHEITHENO MAaFHHTHOTO TOJIS.

NEPEMEHHAS ®U3WYECKASA BEIMYUHA. Puauveckas ee-
AuvuNa, 3HAYEHHE KOTOPOH B YCIIOBUSX MAHHOTO OMNTA MOXET M3Me-
HATBCA.

TIEPEMEHHBIY TOK. Tepmun nepemenisii mox WCTONb3YIOT
B ABYX 3HAYeHMAX — WHPOKOM H Y3KOM. B IXpoKkom — 3710 nepHoam-
YECKH M3MEHSIOIMI HalpaBicHHe TOK JHoGo# opMbl; cpemyee 3Ha-
YeHHUe KOTOPOre 3a TIEPHOZ PaBHO Hyiio. B y3KxoM — 10K, (opMy KoTo-
POTO ¢ AOCTATOYHOM TOYHOCTHIO ONMCHIBAIOT rAapMOHMYeCKO# DyHKImMelH:

i = I,sin(of +v) wn i = I, cos(wt +y).

NEPEMEINEHME, Ar. Bexropnas dusudeckas seiMdHHA, BBe-
JICHHAs IUIs1 KONMYECTBCHHOTO OLICHHBAHHA M3MCHEHHS MOJOXCHMS
YaCTHI{H B NPOCTPAHCTBE NPH NOCTYTIATE/IFHOM ABIKEHMH M paBHAS
Pa3’HOCTH paHycC-BEKTOPOB, COOTBETCTBYIOIIHX KOHETHOMY H HaYallb-
HOMY TIQJIOXEHUAM JACTHLH: Ar =T, — 1, (cp. Ya1060e nepemeuwenue).

HEPEHOCHAS CKOPOCTD. CkopocTh YacTHL TMOZBHKHOM
(OTHOCMTETPHOM) CHCTEMB! QTCYETa JI0 OTHOIICHHIO K aGCOMMOTHOM
CHCTEME OTCYETA.
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OEPEOXJTAXAEHHAA XUAKOCTb. Memacmatbuavioe cocmo-
AHUe XRIKOCTH, OXNAKICHHOH HHXE TeMIICPaTyphl TUIABICHHS BEILC-
ctBa. Takoe COCTOSHNE KHAKOCTH HECTAGHIIBHO, AOCTATOYHO HOSBHTHCH
KaKOMY-HHGYAb HEHTPY KPHCTAJUTH3AMH, KAK XHIKOCTS [IEPEXOAMT B
TBEPIOE. COCTOSHHE. .

MEPECHIUEHHBIA MAP. Memacmatuasioe cocmosmue fiapa,
CXATONO A0 HABICHHWA BHIC JABICHHA HACHUICHHOTO 1apa Ipu Toit
x¢ Temrepatype. HepecsueHHER 08P MOXHO TIOTY4HTb YIPH MeJUIeH-
HOM HIOTEPMHYCCKOM CXATHH 11apa, HE COACPXANIET0 NLUMMHOK , KOHOR
M JIpyTUX HCHTPOB KouaeHcaiyu. [Ipu BBeACHMH B repeHaCHICHHNIT
nap NHUIHHOK WiH 3apSXKEHHBIX YAcTHI[ MPOMCXOAMT OhCTpas KOH-
ZCHCALHA 11apa. DTO ABNCHRE HCNOIb3YIOT B XaMepe Burbcona ana na-
b6monenus # hororpadMpoBaHNsa TPacKTOPHH 3apAXEHHBIX YacTHLl.

NEPHUOA [or rpey. periodos — obxox, xpyroobpauieHHde]. Tep-
MHH HCTIONS3YI0f B TPEX 3HaveHusX. . UHTepBan speMern, B TeueHHe
KOTOPOTO 3aBEePIHACTCH OMH LKA OBTOPAIOWETocH nipotecca. 2, Hau-
MCEHbIEE PACCTOSHNE MEXAY OMMHAKOBLHIMH, PETYASPHO NOBTOPAIOLIM-
MHC3 WIEMEHTAMH FIPOCTPAHCTBEHHON CTPYKTVPHL (M. [Tepuod xpucman-
aunecxoti pewemxu). 3. IHTepBAT BpeMEHH (EM. Ilepuod nanypacnada).

TMEPAOZ BPAHIEHHA. HpoMeXyTOK BpEMEHM, B TEYEHHE KO- -
TOPOIO BPALIAIOUIEECH BOKPYT OCH Tero JeNaeT OHHH 0GOpOT.

NEPUOL JUPPAKH{AOHHOM PEMIETKH. CymMapHast -
PHHZ JIBYX COCEHHHX YIaCTKOB pemcnm — npoapa‘moro ¥ HENpo3-
paqHOrO,

ITEPUON KOJIEBAHUSA, T. Haumensmumil IpoOMEXYTOK BpeMe-
HH MeXAy OfMHAKOBMMH dazamu Koscbanns.- Benmduna, obparnas
qactore v KoneGawmii: T =1/v.

AEPHOJ KPUCTAJUIMYECKOU PEIHETKH. Hanmensuiee
PacCTOAHUE MEXAY NAPAUIENBHBMYU TUIOCKOCTSIMHA B KPHCTAJLTE.

MEPHUQN MNOJIYPACHAIA. TIpoMeXyTOK BDEMEHH, B TCYECHHE
KOTOpOrO PACTIANACTCS TONOBHHA PRZHOAKTHBHEX S/IEP BOWECTBA."

Mpusmcuanne. Nponece pacna.na PAAOAKTHBHEX mxep ONKCHBAYOT
IKCNIOHEHUMALHOR dyHKumeH -

N =Ny e

rae N — qHcAo sep B JaHHbiH MOMEHT Bpeuel-m N, — HX 9HC/IO B HAYANBHEIH
MOMEHT BPEMEHH; € — OCHOBANME HATYPANBHEIX nompudmon, T — MOCTONHHAA
BPEMCHH, HAIWBacMas “BpeMCHeM XHIHH” PATHOAKTHBHEX €D,
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3a BpeMs XHIHH HaYATBHOE INCHO AUEP COKPALUACTCA B ¢ Pad.
Iepuon nonypacnana T;p CBH3aH €0 BpemcHeM XU3IHR GopMynoit:
T,ﬂ =7In2 =0,6%:.

NEPHETYYM MOBUWIE BTOPOTO POJIA. To xe, 4TO Seynuiii
deuzamens emopozo pooda.

HNEPHETYYM MOBMIE IIEPBOTO POJIA. To xe, 910 deunbiti
deuzamens nepeoo poda.

NETA... llepsast cocTapHast YacTh HAHMCHOBAHHA eampiL GH3N-
YECKUX BENHYMH, CyXamas jis o6pajopaHus HauMCHOBaHHIE Kpar-
HBIX eOMHML, paBHBIX 105 mcxonnmx eavmuu, OGosHaucHHe — I1.
Hanpumep, 1 [Ix (neramxoyus) = 10! 5 nxoyneit.

OHKHOMETP [or rpey. pyknos — mwioTHmi ¥ ...Me1p]. [Ipn6op
IUls] M3MEPEHNSL IUIOTHOCTH Ta308, XUAKOCTEH M TBEPARX Te. .

IHKO... [or pen. pico — manas besmavHa). [lepsan cocTaBHast Yacs
HAHMEHOBANHA ¢IHHHI PHIHUECKVX BEMYHH, CIyXaWaa i obpa-
30BAHUS HANMEHOBRHMH NOMBHEIX E/MHUI, paBHEX 1012 HoxommbIX ey
Hun. Ofosnagenne — n. Hanpumep, 1 nv (mikomerp) = 16712 merpos. -

IIU-ME30RHI. To xe, yto huows.

TMMHAOH, n",2%n". TpH HecTAGWILHAIC FMEMEHTAPHEIC YACTHIM,
KBaHTH CIJIHOTO 3aumoneficTeis. Macca nokos my = 270 m,, nex-
TPUYCCKHH 3apsAR g =e () ; g =e’(n*) K ¢ =0(n°).

TTAPOMETP [or rpey. pyr — orous ¥ ...Me1p). Hpubop mm Gec-
KOHTAKTHOTO H3MEPCHMS BHICOKHX Temneparyp. [Ipuuumn Aeicrpua
NHPOMETPOB OCHOBAH HA MCIONB30OBAHKMY TEIUIOBOTO HIYIeHMs Ha-
rpeThiX Tell. [IPHMEHSIOT B METAILTYPIUH, SHEPTeTHKE, XHMHHN H Ip.

NUPOBJEKTPUYECKHN DPOEKT. Arnenne, cocrosiuee
B BO3HHKHOBEHMH PA3HONMEHHHX IEKTPUYESCKHUX 3aPATOB HA [IPOTH-
BOTIONOXHKIX AOBEPXHOCTIX HEKROTOPHIX KPHCTAIUTHYECKHX TUICKT-
PHKOB (IHPO3NCKTPHKOB) IPH MX HATPCBAHKH WIM OXJIAXICHHM
¥ 0OYCAOBIEHHOE CMEIRCHHEM OTPHUATENBHBIX ¥ MTOTOXHTEIbHEIX HOH-
HEIX HOAPEIIETOK KPHCTA/UIa OTHOCHTENBHO APYT ApyTa.

TUTABJIEHUE. Sianenue, cocrofiiee B NEpexole BEIIECTBA M3
TBEPAOTO COCTOSIHAA B XHAKOE MPH €0 H30TCPMUIECKOM HarpepaHHH
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u ob6ycnoBieHHOE paspylICHHEM KPHCTALTHYECKOK CTPYKTYPH Beilic-
CTBa. ARieHME NPOTEKALT C NOCIOMCHUEM TEINa.

TUIAZMA. OaHo u3 deThpex arpPeraTHRX COCTOSIHMIE BelgecTsa,
OTAMYANONecCH OT Ia3a TEM, YTO B HCM arOMM M MOJICKYJIH YACTAYHO
WIH BCE MOHM3MPOBAHW M OOBEMHBLIC TUIOTHOCTH ITOJIOXHUTEABHO
H OTPHHATSAMHO 3aPAKCHHHMX YaCTHI OXUHAKOBH.

=z

TUIAHETAPHAS MOJEJIDb ATOMA (11O BOPY). Ukonuvec-
Kast MORE/s aToMa, BBeAieHHas /Ui obbicHenns ycTroiuMBocTh atoMa
M CTPOroif HEH3IMCHHOCTH €I0 CHEKTpOB H NOCTPOCHHAA Kak Heifr-
paTbHAA CHCYEMa, COCTOAIHAsA U3 THXENOro MONOXKHTENBHO 3apsKeH-
HOTO S1pa ¥ MEKTPOHOB, 06pallAIoImMXCA BOKPYT SApa HO opOouTaM,
U KOTOPHX MOMEHT HMIYJIbCA EKTPOHOB PaBeH HENTOMY NOJOXKH-
TENLHOMY YHCITY, YMHOXEHHOMY Ha nocrostHAyio Ilnanxa .

TUTAHETAPHASI MOBETh ATOMA (ITO PESEPOOPLY). Uxo-
HHYECKAst MOJIENL aToMA, BACACHHAS 11 OObACHEHHKS pACCeaHNA Allb~
(a-yacTHL ATOMAMH TSRERBEX B/EMEHTOB M NIOCTPOCHHANA KAK Helr-
PaNpHAA CHCTEMA, COCTOSILIRA W3 THWIOKUTCIILHO 3aPSDKEHHOTOQ SMpa,
3aHMMAIOLIETO HUYTOXHYIO 4Hicth o0beMa, M angKTpoHOoB, 06pamaio-
1EBXCS BOKPYT SApA. o i

TUVIACTHUYECKAS NTE®OPMALINA. Jdedopmaims, He ucuesa-
101fast HOCHE MPEKPAINCHHA BHI3BABHIETO ¢€ BOITCHCTRMA.

MJIACTHYHOCTD. Cpoiicreo TBEpABIX TeNl HEOOPATHMO H3IME-
HATH CBOM pa3Mepnl U GOPMY NOJ ACHCTBHEM APYIUX TEN.

TUIEYO NAPBI CUI. Haumensnuee paccToSHuE MERIY TIDAMbI-
MH, BIOJIb KOTODPLIX HAMPARACHK CHIK B nape cus.

TUIEYO CHUTHL. Jauna nepneHauKynsapa, ONyMeHHOro u3 To4-
XM, OTHOCHTEIFHO KOTOROH BWIYHCIAIOT MOMEHT CMJIBI, Ha HpPSAMYIO,
BIOJb KOTOPOIt HalpapjieRa cuha.

I1JTIOCKAA BOJIHA. Bonsa, BOJIHOBBE TOBEPXHOCTH KOTOPOK
HMEIOT BAX NapaUIeAbHBIX IOCKOCTell (cp. Cepuueckasn goana).

MNOCKHAIN YIoa. TepMuH MGOONb3YIOT B ABYX 3HAYCHHSAX.
1. AsymepHas reomeTpudeckas $urypa, o6pa3opaHHas, ABYMSA JIyya-
MU (NOTYTIPAMBIMKE), HCXOASIHMMY B3 OAHOM Touxu. Jyuu, obpasyio-
1IMe TUIOCKHIA YIOJi, Ha3uwBaloT cTopoHaMy yriia. Touky, u3 Koropoit
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HCXOMIT JIYYH, Ha3HBaIOT BepIHHOM yra. JIyy, ucxonaumii U3 Bep~
IUHHBE TAKOTO YINa ¥ AENAlHMH €T0 MON0/IaM Ha3HBaIoT 6HCcCeKTpHCOR
IUIOCKOTO YIJ1a. BCCEKTpHCa YINIa €CTh €ro 6¢h cuMMeTpuu. 2. Ckansp-
Hast dH3MYecKas BENHYMHA, BBENCHHAS il KOAHYESCTBEHHOTO OLE-
HHBAHHS Pa3MEPOB ABYMEPHBIX TUIOCKHX YIJIOB B PARHAA OTHOIIECHMIO
AHHE BYTH 1, KOTOpYIO BHIpE3aloT CTOPOHK YIJIa HA OKPYXHOCTH pa-
nuyca R ¢ LeHTPOM B BEPUIFHE XBYMEPHOIO YIiia, K panMycy R 3Toi
OKPYXHOCTH:
i . a=I/R

Emunuua TUI0CKOTO yr;xa B CH — pagman, \

TUTIOCKONAPAAAENDBHAS INTACTHHKA. Toskasn macTiH-
Ka ¢ AByMA IJIOCKUMH H NIApaUTETbHKIMK JPYT APYTY TPAHAMH, U3r0-
TOBJIEHHAsA H3 MPO3PavHOTO JUIS CBETa MaTepHaia.

TUIOCKONOJIIPUSOBAHHBIN CBET. Caer, anexTpHyecKui
BEKTOP KOTOpOro Kosebaercd ToMbKO B OXHON MOCKocTH (cp. Ecme-
cmeennuili ceem).

TIOCKOCTDb KOJIEBAHMAL. [TnockocTs, B KoTopoi koiaebner-
CA NECKTPHUYECKHH (CBETOBOH) BEKTOP CBETOBON BOJHB {yCTapeBHEMH
TEPMHUH).

TTOCKOCTDb NOJISIPHU3ALINAH. [Lnockocts, B KOTOPO# xoneb-
JACTCA MATHBTHbLIW BEXTOP CBETOBOMH BOMHM (ycTapesuiwi TepmuH). To
x¢, uro Iaockocmy Konebanuii.

TUIOTHOCTb BEPOSTHOCTH CAYYANHON BEJIMYNHEL -
Gyrxuud p(x) 2 0, HcnosssyeMasi Uit HAXOXIACHHS BEPOSTHOCTH P
PealM3aiu# 3HACHMS BRIWIHMHY X B nipefenax a < x < b. [Tpu moGeix

. b .

a u b Bamonneno P= Ip(x)dx . [T1OTHOCTL BEPOATHOCTH SOJDKHE YAOB-
a too

JIETBOPATS YCAOBUIO HOPMHPOBKH f p(x)dx =1,

—oo

TUIOTHOCTD TEJIA, p. CxansipHas ¢pusHyecKas Be/IMMHHA, BRE-
JeHHAs ANs KOAMYCCTBEHHOIO OLCHWBAHHA YICABHOH WHEPTHOCTH
MATEPHANOB M paBHas OTHOWICHHIO MACCH Am 3JIeMeHTa 00BneMa Ma-
TepHasIa X 3aHUMaeMOMy HM 00neMy AV:

p=—

AV’
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- ILIOTHOCTD TOKA, j. Bextopnas ¢pusuueckas BeAWIHHa, BBE-
[IeHHAs Ui KONWYOCTBEHHOIO OUEHHBARHHSA Pacpelc/CHUs 31eKTPy-
YECKOrO TOKA 1O CEYEHHIO NPOBO/HNKA H paBHad OTHOIICHHIO CHJILL
TOKa Al, NMPOXONAMIETO Yepe3 NEMEHT NONEPEYHOTO CeUeHns AS,
NPOBOXHVKA, NEPACHIMKYISPHONO HATIPABACHMIO TOKA, K IDIOHAXM
ITOT0 NCMEHTA: 7

AL
) AS
e B — BEKTOp eAMHHYHOM mmuHu (OPT), HANPARNTEHHEA 0 HOPMa-

JIA K THIOCKOCTH MOTICPEYHOrO CeYeHUA NPOBONHHKA H COBIAZAIONHH

TI0 HAMPABNCHHIO C HATIPaRICHHCM BeKTopa Toxa Al

IIJIOTHOCTh TOKA CMENIEHUS. Bextopras ¢H3nueckad
BeNWMHa, Beenennad I K. Makcsemwiom B 1861 r. juis KonndecTseH-

HOFO oneHH WAMAHNS TIEPEMEHHOIO JAEKTPHYECKOTO MOJS Ha
MEPEMEHHOE MATHHTHOE NONE ¥ PABHAN:
>
b = 37

rie D — pexrop TEKTPHYECKOrO CMELIEHNS, ¢ — BPeMs.

EnuHyLa MIoTHOCTH TOKZ CMEIUCHUS — aMIiep Ha KBaRPaTHHIA
Metp (A/M2) (oM, Inexmpuneckoe cuewenuse, Tox cmewenus, Ypasnenus
Maxkcsenra 6 necmayuonapnoi hopme).

NAOIHAAD. Ckansphas ¢pn3udeckas se/IHInHa, BBEACHHAS Wi
KOJIMYECTBEHHOIO OLEHHBAHKS PASMEPOB HOBEPXHOCTH TENA U paBHas
YHCITY eNHHHYHEX KBApaToB, YKIAbBAIOMIHXCS (yuemalonmxcﬂ) Ha
3TOH TIOREPXHOCTH.

EnuuwuHel KBAAPAT — 370 KBAAPAT CO cmpouoﬁ, paBHO# enH-
HHLE JUMHK MM €€ JONLHOMY WM KPATHOMY 3HAaYCHUI0.

NMOBEPXHOCTHAA TIJIOTHOCTDb 3APAJIA, o. Ckanapuas
dnsudeckas BEIMYWHA, BBCAEHHAS VIS KOUIMYCCTBEHHOTO OLICHHBA-
HHS TYCTOTHI PAcCIOIOXCHHS 3apAKCHHRIX YACTHI 110 IOBEPXHOCTH
TENA ¥ PaBHasi OTHOWICHHIO Ag 3apsAa YacTHI|, pa3sMEIICHHRX Ha aJe-
MCHTE NOBEPXHOCTH AS, K ILUTOWIAAH ITOFC VIEMEHTA: ’

Aq

o=—-0.

AS

IMMOBEPXHOCTHOE BATAXEHME, o. CxanspHas duinyec-
Kasi BeIMYMHA, BECJCHHAA JUIA KONMYCCTBEHHONO OLICHHBAHUA MEX-
MOJIEKYISIPHOIO B3AUMONEHCTRISA B XHAKOCTSX U PaBHas OTHOHMIGHHIO
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cuinl Ky MOBEPXHOCTHOID HaTsxeis X anmue | KoHTYpa cBOGON-
HOW MOBEPXHOCTH.
o=Fau/l.
ExuHMIA AOPEPXHOCTHOIO HatkerHs B8 CH Hbloros Ha Metp — H/v

[TOMJIOMIEHHE U HMYYEHUE CBETA ATOMAMM. Hocre
onucanua Mcaakom HBOTOHOM CIUIOMIHOTO CONHEYHOIO CHEKTPa
(cm. Jucaepcus ceema, Cnexmp, Cnsowsoli cnexmp, Cnexmpaavinse npd-
fopbi) €TO H3YJCHMEM 3aHAMANMCH MHOrue yuehnie. Hexoropaie us
HHUX Habmofany Ha (JOHE PasSHOIBETHOTO COMHEUHOTO COCKTPA PEIKME
TeMHHE AMHYHK. ONHAKO TIEPBHIM, KTO OOpATHT Ha HUX BHUMAHME,
6rur Hemenkun duaux fosed Opayurodep, onyGmuKopasmuil pe-
3YALTATH CBOMX Habmionenwit B 1814 r. [Ina manphelimiero passdTus
TIPEACTANIEHHE 00 H3YYaeMBIX SRIEHHAX 0CO00C SHATCHMC MMCIOT HIeCTh
u3 Oonee yem MATHCOT TEMHBIX JIKHHH, HANACHHEIX, HIMEPCHHLIX
H onucannpx GpayHrodepom (3TH MMHMH BIIOCHCACTBHE 61N Ha-
3BaHNl B €ro YecTh “dpayHrodeposH THHIUK ). DTO HApexHe BCero ase
6AM3KO PACMONOXKEHHEE IMKMK B XETToH yacty cnekrpa (PpayHro-
tep BOCTIPHHMMAN ¥MX Kak OAHY) — TakK HasnBacMad XpoitHas D-xn-
HHUH — M 9CTHIPE IMHMY, PACTIOIOXCHHEIC 8 PATHIHBIX YACTHX CTICK~
Tpa ¥ HazsaHHbie C-, F~, G- u H-nuHuy.

B 1859 r. nemeruait dusux I'ycras Pobepr Kupxrod onybauxo-
BAJ Pe3yALTATH ONBITOB, NPOBEUCHHKX WM COBMCCTHO C ADYTHM He-
MesKuM yaersm Pobeprom Bwsrennmom ByHserom. B ozHOM H3 cBo-
#x onuroB Kupxrod u BynseH nmpomyckaau CBeT, HITy4acMBIH
HarpeThM TeIoM (cM. Tentoaoe uztywerue, Cnexmp menaocozo uzsyne-
HiR), YEPE3 TUIAMA TOPONIKY, B KOTOPOE OHH BHOCHIIR HEKOTOPOE KO-
AMYECTRO NOBAPEHHOH! COM (BEHISCTRA, CORCPXAWNETO HarpHit). Pa3-
Jaraf Kanec NPOUIeRImHli ¢BET B CHEKTpP ¢ NOMOIUBIO NMPH3ME, OHH
HaQUIOAAMH Ha 3KPAHE TEMHYIO ABOHHYI0 D-RMHHIIO, PACTIONIOKEHHYIO
B TOM Xe CAMOM MeCT¢ CIeKTpd, rie ee Habmonan Opayrrodep. Ho-
CKOJIbKY TEINOBOE HAYYCHHE HaIpeToro Te1a nogobHo TeriosoMy H3-
nyqenmio CoMHUA, a NMapw HATPUSA, COIAABACMEIC JUTAMEHEM FOPen-
KM, - ItapaM HaTpus B ropauch armocthepe Cosilla, TO W3 Pe3yabTaToB
3TON0 MOJCIBHOTO ONKITA CAEAOBaN OYCBHAMLIH BHBOL, CAENAHHEIN
Kupxrodom: “IpucyrcrBie TeMHOH apoinol D-THHMNA B CONHEYHOM
CIEKTPe 3acTamiAeT JyMars, 910 B arMochepe ConHua MMeeTcs Ha-
TpHi”, ‘

B cnenyiomem, crasmeM KnaccuyeckuM, onsrre Knpxrog n Bys-
3CH NPOHYCKAM COJIHEYHNE CBET [iEpe] er0 PasIOXEHHEM B CIIEKTP
TAKKE Yepe3 MUIaMs TOpENKH, B KQTOPOS OHH BHOCHAM NOBApeHHYIO
conb, “B Tex ciyyasx, xoraa ceer Obil JOCTATONRO ocnabieH (Hanpu-
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Mep, SKpaHoM), — mmcan Kupxrod, — #a mecre TemMHOU D THHRK
TOSTBIAUTHCD XENTTHIC THHIH; €CITH Xe MHTCHCHBHOCTD CBETa Gnula Be~
AUKa, TO o0e TeMHB¢ D-MHMH ODHAPYXMBANTHCL BHOBB, NIpHYEM
¢ ropa3no Gonpueit oTdernuBocTbI0”. [TOBTOPHB TOT OMKIT MHOTO-
KpaTrHO, BHOCS B TUIAMA APYTHE BEMIECTBA, COACPKAIUHE APYTHE XM-
mudeckue aneMeHTs, Kupxrod u BynieH yGenwivce, 910 pesyisTaT
Onn BCEraa OAMH ¥ TOT Xe. B OTCYrcTsrie ceera OHH naﬁmonarm Ha
JKpale ORHY HIN HECKOABKO SPKAX JIHHMI, a Ipu Brboll HHTER-
CHBHOCTH €ro Ha MX McCTe NPOCTYNANH TCMHBIC JINHUM.

i ocyoparnmia stHX onbiTos Kupxrod u ByHzen ¢nenanmu ¢Boii
c-rammltmu BHBOJ O TOM, YTO KAKAOMY XUMHUECKOMY 3¢~
MEHTY mmamm crnenutiraeckoe pacno.noxelme CNEKTPATBHBIX
JuHME (HHeMaTHH CHeKTP), KOTOPHIC BRIAANAT APKUMY U LBSTHE-
MH, KOTTIa 2TOMEIL 3T0r0 AICMEHTA HATYYRK0T CBET (IMHEHYUATRIH CHICKTD
HUYIEHAA), W TCMHBMM — KOTA2 OHM CBET NOINOMAT (THHeHYa-
Tt CIIERTP *noﬁmmem).

Bckope mocre pabor Kupxroda n Bynsena yueHsi€ BhISCHHIH,
gqro (-, F-, G- u H-manun B criextpe COoNMHUB MPHHAICXAT aTOMAD-
HOMY BOJOPONY, a Takxke ¢ GONMBHION TOYHOCTHIC U3MEPHIH [THHB
BOJIM, COOTBETCTBYIOLME ITHM AHHMsM. B 1885 r. iuBehiapckwit pecne-
gopatens Horann Sixo6 Banbmep, pasMeuings of 3KCIIEPHMCHTATb-
HHX Pe3YJILTaTaX, BOrafancd, YT0 ATHHB BONH ITHX NHHHH CBIA3aHB
TMPOCTHIM COOTHOMIEHHEM

k2
P-4
The A — AMHHR BOAMHE CHCKTPANLHON JMHHHA B aHICTpeMax, k=3, 4,
5 6— uenue qucna (Bamsmep :man TOMBKO O YETHPEX JHHHSIX),

A=b

ab= 3645,6A — TOCTOSHHA. Oncpu-rue B JabHEHUEM APYTHX CHEK-
TPa/ibHBX JIMHMIA 3TOMAPHOIO BOXCPOIA TONTECRIHIIO CIPABETHBOCTD
dopmyi BajibMepa, XoTopoit mBenckmit duaux Horaun Pobepr Pua-
Gepr & 1890 r. iprnan BHa, coxpanMBIHiics [0 HAIIENo BpECMEHN:

I 1
- . =cR| =5 -= |
. Y c[nz sz

3neck n u k-— wenHe WMCna, T CKOPOCTH ¢BETa B BAXYYMe,
R=1,097-10" M — nocrosutas Punbepra wisi aroMa BOAOPOZA,
a Vv — 4acrorta.

Jinst ofACHEHMsL CTIEKTPATBHHX 3aKGHOMEPHOCTES MOIIOIEHAA
H MMTYUCHHS CBETA JTOMAMH Jarckuii umik Huine Bop B 1913T. mo-
TIOSTHWI RAAHEMApHYI0 Modeis GmoMa TPeMsI TIOCTYIATAME, HA3BAHHHEMH
BIIOC/ICHCTBMH B €10 YeCTh nocmyalimamnu Bopa, KOTOPHE H COCTaBHIK
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OCHOBY TNIEPROH TCOPHH 3THX SBIICHHN].
Mpexue Beero Bop noctpown MuICHEH-
Jayio Mogens atoma. flo Bopy, atom
MOXET HaXORHTBCE TOJILKO B Onpene-
HECHHBIX AAd aTOMOB ZaHHOTO XHMHYEC-
KOFO IEMEHTA CTALIHOHAPHLIX COCTONA -
HHAX, 4YeM H o0OycjoBJieHa ero
g 2 ycroifamsocTs (riepsaiit nocTynar bopa).
2 HAanee Bop obbacHAeT nornonenne
3 3 M MITY4eHIe KBAHTOBKIM (Ckaukoobpas-
HBIM) TIEPEXOXOM aTOM2 K3 QIHOIO CTa-
LMOHAPHOro COCTORHHSA B ApYyroe (510-

poit noctynar bopa).
Mexannsn deneHuil MOXHO Npea-
P CTAaBHTH B HarsimHoM dopme, n3obpa-
Rasrss acam Jans o A (1A = 10%:w)  3UB BOIMOXKHEIC XISl JAHHOIO aTOMa
Pac, T1.6. CxeMaroueckoe 1306~ mm:;?eaéx Tipu muiﬁy::';

PAXEHNC CNCKTPANBHEX JIAHUHK :

H300paxaTh OCHOBHOC COCTOHHHE, a
ocTanbime — BOIGyXIeuHme cocroauus atoMa. KBaHTOBMI nepexon
¥306paxact1cs BEPTHXKANBHEIMH CTP&IKAMM; CTPEiKa, HANPABACHHAA
BBEPX, HI0GPAXKACT TOIGMICHHC CBETA, 4 BHA3 — HatyucHne (puc. [1.6).

B 3axmouenne Bop nocTpOMI MaTEMaTHYECKYI0 MOAENb aTOMA.
KaxaoMy CTaIMOHAPHOMY COCTOSIHHIO ATOMa OH TIPHIIACAN OIpeAe-
AeHHOe IHaYeHue IHepruK: K, E,, ..., E,, Ilie n — HOMED COCTOSHHUA.
A TaKkke BBEJI IONONHATEIbHOE YCIOBHE, HONMYIMBIICE HA3BAHUE “Npa-
BUJIO KBAHTOBAHHR OPOMT”: mvr = nh, [AE M — Macca NICKTPOHA, ¥ —
€ro CKOpOCTS, ' — DAAHYC KpYroBoit OpOMTH MIeKTpONa, h = h/2n —
KOHCTAHTa, 2 # — Lenoe wcio. Aanee KaXAoMy KBIHTOBOMY NEPEXo~
1y u3 cocroaums ¢ E, B cocrosimme ¢ E, OH MOCTAaBHI B COOTBETCTRHE
YacTOTY v MIIYYAEMOro WiM NOrromaeMero aroMom ¢doroxa:
E - E‘ hv (TaK H23WBACMOE NTPABHIIO YACTOT, KOTOPOE YXKE AR/IACT-
oA npocTefiiel MaTEMaTHUeCKON MOEMBIO sRexus). Bocriamsaonas-
IIHCh ITHMH COOTHOUICHHAMY, 3 TAKKEC HEKOTOPHIMY COOTHOUICHHS-
MH KIaccuyeckoi Gpuauxu, bop nonyunn caeayotime COOTHOICHHS:

H, ClIeAOBATENbHO, R, =
’ ’ Ank’c

Buunciesnd nocrosaHsoi Pugbepra, nposeacHHbie No nocneaxHed
dopMyne, COBNANM C ¢ 3HAUCHHEM, TONYICHHAM H3 CIIEKTPOCKOMM-

260



YECKHX M3MEPEHHIl, 9TO NOKA3A0 CIPAaBCATHBOCTS Teop#H Bopa win
OOLACHEHUA NOTTIOIHEHHS H MATYEHHS CBETa aTOMAMM BOXOPOa (119
ATOMOB APYTUX JCMCHTOB TaKOTO COBNAREHHUA YXe He ObUI0).

Rogsogsa sror 3KCNEpHMEHTATLHOMY M TCOPETHUECKOMY HOCHe-
NOBAHUIO PACCMATPHBACMULIX ABACHUH, TOCTPOUM HX ONpPEJCACHHS.

HNornomenne cpera aroMamu — GH3HTECKOE SHICHHE, NPOARIS-
0HICeCs B HOSIBJICHHH B ONTHYECKOM CIEKTPE BEIECTBA, HAXOAAMIC-
rocs B ATOMAPHOM COCTOSTHMM, TEMHHX JHHHH, Npoucxodsinee Npu
FPOXOXIEHHH Yepe3 HEro CBeTa H obyClIOBACHHOE KBIHTOBLWIM Tiepe-
XOIOM aTOMOB K3 OCHOBHOIO B O{HO M3 BO3GYXICHHRIX COCTORHMI.

AHANOrMYHO MTyUeHHE CBeTa aTOMaMK — QU3H4ECKOe ABICHHE,
NpOSBIAIOMIEECA B MTOSIBNIEHHH B ONITHYECKOM CIIEKTPE RELIECTBA, Ha-
XonANierocs B aTOMAPHOM COCTOSHMH, APKHUX IBETHRIX JMHHM, IpO-
HCXORguUIee NPH €ro Bo30yXaeHUH H 00YCIOBICHHOC KBAHTOBBIM e-
PEXOAOM AaTOMa M3 ONHOTO BO3GYXIEHHOTO COCTOSHUA B OCHOBHOE
Wi Apyroe Bo36YXaeHHOe COCTOSIHHE.

Orkprrrye B H3ydeHKe TONTOWICHAS ¥ HUTYYEHHUS CBETA CHIPAIo
OFPOMHYIO poirs'® HayKe. OCHOBBIBAACE Ha PE3YNBTATAX CBOKX OIIBITOB,
Kupxrog u Bynsen paspaboTtanu OCHOBEI CIIEKTPAILHOTO aHanu3a —
METOAA OTIPEHEACHMs XMMHYECKOIO COCTaBa BELIECTBA 110 aHANM3y
CTEKTPOB ONNOLICHAS ¥ HITYIYEHHS COCTABBIOIIMX ero aToMoB. Tak,
yxe B 1860 r. Kupxrod u ByH3en, 3aperMCTPHPOBAB HEH3BECTHBII
CREXTp, OTKPHUIH HOBRIA XMMMYECKHH 3eMeHT — 1e3uit, a 3aTeM
TaKMM Xe cnocofbom — pybunmil. Tak Xe APyruMHM ydeHWMH Onuma -
OTKPHTH TWUINH ¥ uBui. B HacToslee BpeMA CrIeKTPATLHEIA aHa-
M3 ~ CTaHA3PTHEIN, yHWBepcaibHEHN J1abopaTopHBIfl MeToH Kaue-
CTBEHHOTO M_KOJIHYSCTBEHHOTO aHAJIN3A;BEHIECTBA, KOTOPOMY CBOM-
CTBEHHA Majad OTHOCHTENbHAN MOTPEIHOCTs (7o 1078),

TMOTJTOMIEHUE CBETA. flsnenue, cocrosinee B ocnabieHun
CBETOBOTO My4Ka IIPH €TI0 NMPOXORACHUM IEPE3 BELIECTBO M 06y CI0B-
JieHHOe BO30YXIEHHEM aTalouUM CBETOM KOIeGaH! aTOMOB (Mone-
KYJ) BEHISCTBA WIH [PpeoGpa3oBaHMeM ero BO RIOPUYHOE MITydeHHe,
QTIHYAIONIEECH CIEKTPATLHEIM COCTAROM H HHEIM HANPARICHHEM pac-

TIPOCTPAHEHMS. ) )

HOOTAOUIEHHAA T03A U3NIVHMEHHA, D (no3a M3ny4eHus).
CxanapHas PusHuecKass BeIUIMHA, BBCACHHAS I KOAHIECTBEHHOTO
OLEHUBAHHS PAIMALMOHHOTO BO3IeUCTBUS HOHMIHPYIOIETO HITyde-
HHA Ha BelICCTBO M paBHas OTHOILEHHIO CpeaHeM aHepruu AW, nepe-
JNARHOH MOHH3UPYIONIMM H3NTYYEHHEM BEMRCTBY B 3/IEMEHTAPHOM O0be-
Me, K Macce Am peillecTBa B 316M obbeme: D = AW/Am-. Epwruna
HOINOMmEHHON 03K HOHM3HpYyIotero uatydenus B CU — aperl. !
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NOrPEIMHOCTD PE3YJIBTATA U3MEPEHWS (norpemnocts
HiMepeHust). [Ipy MHOTOKPATHHIX M3MEPEHHSAX OXHOMH H TO¥ Xe gu3u-
HeCKOUl 8eAUYUHL — OTKIOHCHHE KAXROrO Pe3yiibTara M3MCPeHHS OT
JBCHCTBUTENEHOTO 3HaueHNS HaMepsieMol pemvaiHb. HorpeitiHocTs n3-
MEPERHA BHYNCIRIOT RO opMyAe

AXp = Xyqu — X5 N
TAe Ax_~— NOTPEIHOCTb k-10 Pe3YNbTaTa H3MEPECHHUS, X, — HIMEPEH-
HOC 3HAYCHKE BCAMUMHN, X, — Jelcmeumenbhoe 3HAHEHUE GEAUNUNY.

JeicTBUTENbHOE 3HAYCHHE X; BHYHCIAT KaK cptanee apndme-

THYEeCKOE 71 MHOMOXPAaTHRIX H3MEPEHHI:

Ax, Ha3HBaOT a6COMOTHOR NOTPEWHOCTHIO. OHA BHIPAXKEHA B EXHHY -
Uax u3MepseMoit BelHYnHE. KpoMe TOro, MCMoNb3yloT OTHOCHTEb-
HY0 HOTPEIUHOCTh M3MEPEHHs & — Ge3pa3MEpHYIO BEANYHHY, BLIMC-
JsieMyIo 1o dopMyne:

5=% — 5:&"!_.100%,
x x

TAe X — HeHCTBHTE/IbHOS WIH HIMEPEHHOE 3HAYCHHE BEIHIHHL.

Npumeuanne. Hemban Re COMacHTCE C NHEHHCM PRAR METPONIOTOR,

4TO TEPMHH HEORPEOeseHROCMb Pesyabinama uimepenus Gojiee TOYHO BHpaxa-
€T CYTh NCJa, YeM TEPMUH NOZPeUHOCING.

TOABMXHOCTh HOCUTENEHN 3APAHA, 1. CxandpHas ¢u-
3UqecKast BENMUMHA, BBEACHHAA JUISl KONHYCCTBEHHOIO OLUEHHBaHMs
GHICTPOTH HANPARNEHHOIO ABHXCHUN HOCUMesel 3apSta B EKTPH-
YECKOM MONIC ¥ PABHAR OTHOMICHHIO MOXY/I1 CKOPDOCTH ¥V HalpaBneH-
HOTO JBMXCHNWA HOCHTeNeH 3apana K MOLY/IIO HANIPSUKEHHOCTH £ 3nek-
TRPHYECKOTO NOJA, BH3BABNICTO 2T0 ABIDKCHHE:

v
[ I

TTIOMBEMHAS CWJIA BO3AYINHOIO LHAPA. Cuna, paBHast
DA3HOCTH Beca BO3AYXa, BRITCCHEHHOTO BOSAYIUHEIM 1IApOM, M Beca
BO3AYHIHOIO LIApa.

NO3UTPOH. Ycroitunsan 3ACMEHTapHAA YacTHUA, HMEIOIWAs
TIQNOXHTEMLHBIN 33apsfl, PABHHH 10 MOAYMO 3apARy MEKTPOHA, H
MAccy, PaBHYI0 Macce 3NeKTpoHa. T103MTPOH ABAsAETCH AaHTHYACTHLEH

262



asiekTpota. CylecTpoBaH#ue MO3KWTPOHa npeackasan Ions AspueH
Mopuc [ivpax, a oTkpaen ero B 1932 r. amepuxatckudt dusux Kapa
JaBHa AHAEPCOH,

FIO3UTPOHHLIN PACIIAJL [peBpaiuerue poToHa b HeltTpoH,
TIO3UTPOH ¥ HEHTPHHO, MPOHCXOAANICE CAMONPONIBOILHO BHYIDH siep
A obycnosnenHoe cnabHM BlauMoieicTeReM. Pacnan cBoboaHONO Npo-
TOHAa, CKOpEe BCETO, HEBO3MOXCH.

TNOKA3ATEb AHIHUABATHI. BespaamepHan (pu3uteckass Bei-
9HHa, PaBHaA OTHOMICHHIO TEIUIOEMKOCTH a3a TPH OCTOAHHOM AaB-
JICHHM K TSHAOCMKOCTH HPH HOCTOSHHOM 0GpeMe. DTy BelIHYMHY HHOILA
Ha3HBaOT Xoa(dduuuenroM Ilyaccona (cm. Ypasnenue Ilyaccona).

[TOKA3SATEND MTPEJIOMJIEHHA, ny. Cxansiphas ¢uamieckas
BSIMYUMHA, BRGACHHAS U1 KONMYECTBEHHOIO OLECHWBAHWA ONTHYEC-
KO® TUIOTHOCTH CpeAsl ¥ paBHas: 1) OTHOWIEHH CHHYCA YIia naje-
HUS | K CHHYCY YIUI& APEJIOMICHHS r

_sini
sinr
HIH 2) OTHOLIEHHIO CKOPOCTH CBET4 B BaKyyMe ¢, K CKOPOCTH CBETa

B Cpeae ¢ ne—c”
C =—.
€

TTOAE (dbuauvecxoe). OnuH u3 IBYX BRIOB Mamepuu (cM. Bewe-
€Mso u Roae), OTAHYAHIMNCT OF BEHIECTBA OICYTCTBHCM BHIPXKEH-
HOMH AIPOCTPAHCTBEHHON JOKANU34INY (TPABHTALINOHHOE JIoJ¢, 3EK-
TPOMArHHTHOE Mojic). PHIHYECKHE HOAA HBNAIOTCH KaK OH
“APOAOKCHHEME " BeIIECTRCHHEX ofBEKTOB (TEJ M YacTh) 32 IIpe-
Aenn UX rpaHyi. Yepes NOCpeACTRO NOMEH SACTHIH H TENa B3AHMO-
AeHCTBYIOT MEXAY coBO0#l.

MONEBOY TPAH3HCTOP. Cwm. Ynunmpr;;;cﬁ mpanzucmop.

TOJTUKPHCTAJUIBI. Teepare Tena, COCTOAIIME H3 MHOXECTBa
GECTIOPSIOYHO OPHMEHTHPOBAHHAX MENKHX KPHCTAITHHECKHX 3EPEH.
[IOAMKPUCTALIAME ABNSIOTCH GONBIIMHCTBO TeN, BCTPENAIOMIAXCA
B TIPHPONE H NOMTYYacMbIX HCKYCCTBERHMM nyTem. Hanpumep, roprsie
AOPOABI, METANTH, CIAABN H Ap.

TMIONHASA NOTPEIHHOCTH H3MEPEHMS. CymMaproe 3Ha-
JeHHe BCEX NOTpPEeNIHOCTEeH M3IMepeHRA: cAyuaiinoii, npubopnoi,
MOOeNLHOU, cucmuan‘mvwwﬂ. ’
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[IOJTHOE BHYTPEHHEE OTPAXEHHE CBETA. fimncHue,
COCTOAIICE B OTPAXKCHHA CBETOBBIX BOJH OT NOBEPXHOCTH pasieia
onTHYecKy 6osice IIOTHOR CPEME ¢ ONTHICCKU MEHee IUIOTHOM cpe-
OOH, NPpH KOTOPOM TIPEROMIIEHHAs. BOJHA MONHOCTBIO OTCYTCTBYET.

TMTOJJOCATBIN CTIEKTP. Onrrideckwuii CIEKTp NOrNOMEHUs WITH
MATYYEHHS] CBETA MOMEKYRaMy BeiecTsa. COCTOMT M3 WHPOKHUX 1O~
7I0C, NOJIOXEHAE KOTOPHIX PA3NTHYHO /I PASHHX BEIHECTB.

NOAYIIPOBOAHUKH. Ha ocHopaHuy paziuyus B CrIOCOGHOC-
TH TI