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NPEAUCITIOBUE K NATOMY U3AAHUIO

Bo BCex rynaBax nsiToro H3jaHusi, ocofcuHO B pasjenax
«OCHOBHHIC TOHSITHSI M 3aKOHBW, IPOBEIEHH 3HAUHTEJILHLIE
H3MeHeHHs1 M JIONOJIHeHNs], KOTOphIC IO3BOJIMIIM nathb Golice
CTporoc onpefesieHHe QUanUeCKHX MOHSTHI, a TAIOKE copmy-
JIMPOBATE OCHOBHBIC 3AKOHHL

-Bo BBCAEeHHH [aHbLI TTOHSITHE BeKTOPA M CBEJEHHsT O CHCTC-
Max ejHHHIL,

B rnaBax «Mexanvka» ¥ «JJeKTpHYeCTBO», B OTIIHYHE OT
NPefibIAYIMX H3OAHHH, PAcCMaTpUBAIOTCSl TaKHMe BeKTOPHHIE
BeJIMYMHE], KaK HMIYJLC TeJld, MOMCHT HMMIYJBCA, MArHHT~
HbIl MOMCHT M T. J.

I'nasa «Ctpoenne aTomMa 1 3JIEMEHTaPHBIE YACTHIBY NICpepa~
Gorana 3aHOBO; B Heil pacmmpeHa BBOJpast 4acTh, YBCJIHUEHO
THCNO TaGNIHE H rpadimkon, yCTapEBIIHE CBCJICHHS 3aMEHeHE
COBpeMeHHBIMU,

Agsrophl Gnaropapsitr M. V. Bryjosa sa psiji IeHHLIX 3a-
Meuanmii, KoTophie ObIJHM YYTCHH NPH NMOAIOTOBKE 9TOT0 M3~
JIaHus,

FepepaGotika cnpapoynnka Onuia npoBegena H. U. Kom-
KHHLIM,

H. H. Kowrxun, M. I'. Iupresuu



NPEAVICTIOBUE K NEPBOMY U3JTAHUK

Ipeuiaracmetii CIPABOYHHK OXBATHIBACT BCe OCHOBHEIE
pagens anemeHtaproil pusnkn. Kaxkpast rnasa (WK paspen
rJIaBp) COCTOMT W3 JiIByX uacrcii. B nepsoi wactH KpaTtko
H3JIOXKEHBl OCHOBHDLIC NOHSITHSI M 3aKOHH; BO BTOpOiIl uacTH
NPHBOMSITCA CIPABOUHLIC Ta0MHILL ¥ rpadHKH.

TeopeTHueCKHe CBeICHHST, H3NIOMXEHHBIE B NepBoii YacTH, HH
B KOeil Mepe He NPeTCHAYIOT HA NMOSHOTY. 3/1eCh AaHBl OCHOBHBIE
onpeaesicHHA 1 GopMYJIHPOBKH 3AKOHOB, HHOITA COMNOBMKIae-
Mble HEOONBIUMMM TOACHEHHSIMH M npHMepamu. TIpHBOaHMbIE
CBCACGHHSI HE MOryT JIbKe B OTJasiCHHOH (opme 3aMCHHTL
yueOHWK HJIH CHCHHAJIBHOe PYKOBOACTBO 119 (MISHKe.

IoMeuseHHbIe B ClPasoyHUKe Ta0nmibl H rpadMKH TaloKe
HE NPETEHRAYIOT Ha MOJHUTY OXBATA BCEX CNPABOYHBIX CREJEHHIT
N0 TOMY WIW KRHOMY paspesiy $usuH. M3 MHOrOYHCIEHHBIX
cpeienuil cuenana nonbTKa oTofpaTh TaKue, KOTopbie HaHbo-
Jiee 4acto HCNGJAL3YIOTCS B COBPEMCHHOI NPAKTHKE IHMPO-
KHM KDYroM ClicliHalIHCTOR NPOMBIIUIEHHOCTH 1 CENBbCKOTO
X03niicTBA.

Oco6oe pHumaHte Ouino obpaieHo Ha Nojadop CrpaBouHbBIX
- cBeJIeHUi Mo HoBeHumM 06AaCTsiM QHIHKH (1ONyNpPOBOJIHHKH,
CErHeTO3JIEKTPHKY, (U3HKa sigpa H T. IL.).

ApTOpBI NPHHOCAT ry00KYyi0 01arofapHoCcTh COTPYIHHKAM
Kadenp MoCKOBCKOro 0fnaCTHOrO TNEXArOrHUeCKOro HHCTUTYTa
M. H. K. Kpynckoit B. &. Slkosnesy, B. M. PoguueBy #
M. A. 'opOyHoBY 32 HX NOJe3HbIE COBETH H NMOMOHb, KOTOPYIO
OHH OKAa3aJiH NPH COCTABJCHHH 5TOH KHHIH.

H. H. Koucun, M. I'. Hlupresiy



K CBEXEHMIO MNMOJb3VIOILXCH
CITPABOYHHMKOM

B GoNbLIMHCTBE CJIy4aeB HA3BaHHSI BENECTB B CNPABOUHBIX
TabiMyax pacrojioyKeHsl B andaBHTHOM nopgake. Hexkorophie
U3 Tabmi HOCTPOEHB! B TIOPSIAKE BO3PACTAHMST KIIH YOLIBAHHS
YUCJIEHHOr0 3HAYEHHsI BEJIMYMH.

YycneHHbBIe 3HAYeHHsT BEJIMYMH TIPHBONSATCST C TOYHOCTHIO KO
ABYX-TPEX AECSITHYHBIX 3HAKOB, YTO BHOJHC JIOCTATOYHO JAJIA
6ONBIIMHCTBA TEXHHUECKHX DACYeTOB,

UHCA0 JeCSITHYHLIX 3HAKOB B TabJIMIlaX HCOOHHAKO0BO, JTO
06'BSICHAETCST TCM, UTO HEKOTOPHIE BEINecTBA MOKHO TIOJYyUHTh
B YHCTOM BHjiE, B TO BPEMSI KaK APYTHE SIBISIOTCST CIIOXHBIMH
cmecsii. Hanpumep, HI0THOCTD IUIATHHB JIAHA C TOYHOCTEHIO J10
yeThipeX 3HaKoB: 21, 46, a naryHH — C TOYHOCTHIO JI0 Tpex
e[UHHN BTOporo 3Haka: 8,4—8,7, Tak KaxK MI0THOCTDL ¢e KO-
neGrercst B 5TUX MpejesiaX B 3aBHCMMOCTH OT COCTABA fau-
HOI'0 COpPTa JaTyHH.

Ecau B Tabnuyax uny rpadyKax HMeercsl MHOXCHUTENb TH-
1a 10”, To 370 03HAYAET, UTO YKA3aHHAs B COOTBETCTBYIOUIEH
rpade Tabnuup BesrunHa B 10" pas meHblIC HCTHHHOH BCJIH-
YHHEL

Hanpumep, B 3arnaBum rnociensell rpader Tabnunut 18
«OxUMaeMocTs KUAKOCTey (cTtp. 52) umeercss MHOKHUTCIb
10-% u pasmepHocT> amm~t, B mepnoit cTpoke (aneroH npu
14,2 °C) umeercs uncno 111.°3710 osnauaer, yro CHKEMAEMOCTD
aneroHa pasHa 111.10-¢ agmm~—!.

B npuMeuasHsix Kk TaGaMUam YKasHBAIOTCA YCAOBEST, sl
KOTOPHIX MpHUMEHUMBI MPUBOMHMMbIE YHCIIOBBEIE 3aueHHs1 {ecnH
B CaMOM Ha3BaHHHM TalJHI TakHe YCINBUSI OTOBOpEHLI He
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NOJIHOCTBIO), JIOMONMUTCNIBHLIC CBEAEHHST N0 HCIOJNIbI0BAHMIO
TabNu B Psifi APYTHX CBeieHuid,

ECnu 4HTaTeNto He COBCCM sICCH (PUIMUCCKHE CMBICIT BenH-
YHH B TalJMUax, TO JUIsl NPaBHIBHOrO NPUMEHCHMS Ta6IHIy
HeoOXoauMo  00paTHTLCST K COOTBETCTRYIOIICMY  DaspeNy
«OcrorHbe MOHSITHST 11 3aKoHEw. CHPaBICn 110 efHiNIaM H3-
Mepenust (U3HUECKHX BEJIHYHH MOYKHO HANTH B NPINTOKeHHSX.
B npHIIoxensix, Kpome TOro, IpHBeAeHbl GOPMYyIIL JUIst npii-
OJIDKCHHBIX BLIMIICIIEHHIA,



BBEHEHME

BeK10pol M CKaNAPL

B (raiie Bee BCIHUHHBL PA3/IC/ISTIOT HA JBa BH)AL CIAID-
HbIC H BEKTOPHBIC. BENHUMHLL JUisi OMPECIICHHST KOTOPHIX
HEOGXONHMO 3HATL TONLKO YHCIICHHBIC SHAUCHHS, Ha3LBaKTCH
CKAAAPHBLAL, BCIHWHEL, 151 OMPE/ENCHHST KOTOPHX Heob-
XOJIIMO 3HATL HC TONBKO HX YHCJEHHOC 3HAMCHHMC, HO H Ha-
LipaBJicHUC, HA3LIBAIOTCST 6CKTOPHbIMIL.

BeKTOpPH U306PKAIOTCS HA YCPTOKAX B BUAC 0TPE3KOB CO
CTpESIKaMyi Ha KOHIAX; JUIMHA 0TPe3Ka paBHa (B Olpe/ic/ieHHOM
Maciirabe) YMCICHHOMY SHAYeHHIo (MOLYSNO) BEKIOpa, a Ha-
HPABJCHUE OTPE3KA CO CTPEIKOH COOTBETCTBYET HAMPABJICHHIO
pexTopa. JIBa BeKTOpa paBHBl APYT ApYTY, CCIH OHH MMEIOT
PABHBIC MOJYJIIE H OJIMHAKOBBIE HAPaBieHHst. CIIOKEHHE BeK-
TOPOB MoKasauHo Ha puc. 1. Cio)keHue, Hanpumep, JBYX BeK-
topoB @ 1 b (puc. 1, @) MOXHO IPOBECTH JBYMsI CrIOCO6AMH.

&z
3

a
2

Puc. 1. Cinwienne Bexropon (@, 6, £), pasioiKedne BCKIOpA HA €ro
cocrabasnomme (2).

Tepeuii cnocol (puc. 1, 6): nepeHocsirest BeKTCOPHl @ H b
HapanienbHo camum cefe Tax, uroGel XOHEL OHOr0 BEKTOPA
COBMECTHJICST € HAuYaJIOM JIPYIo1'o BEKTOpAa; TOIJIA BEKTOP,
NpoBeJICHHBIT U3 Hayalla NMepBoro BEKTOpa B KOHEL ApYyroro
Bektopa (¢ HMa puc. 1, 6), paBel Cymme STHX BEKTOPUB. ITa
CyMMa HASHIBAETCS 6eKIMOPHOIL.

Bropoii criocoG: mepeHocsItCsl BeKTOPH @ U b napanienbHo
caMuMm cebe TaK, Yrofbl HAYANIA HX COBMECTIHIMCH (pHC. 1, 6).

o
[}



Torpa cyMma BekTopon Oyjger PaBHA JMArvHANH lapajuleno-
rpamma, DOCTROEHHOI'0 HA 3THX BekTopax (Ha pHuc. 1, 6 cymma
BeKTOpOB paBHa ¢). IToaromy HHOTAA TOBOPST, YT0 BEKTOPLI
CKJIAALIBAIOTCS N0 NpaBHIY napaitenorpamma. Kakanii Bex-
Top @ (pHC. 1, 2) MUXKHO PasNOKUTL Ha HECKONIbKO BEKTOPOB
ay, O, ¥ T. [i., KOTOPBIZ B CyMMe Jafiy’T BeKTop @. 3ameHa OgHoro
BCKTOPA CYyMMOT IPYr¥X BEeKTOPOB HASHIBAETCS Pa3A0Mceriem
eercniopa Ha cocmagasioujite. Hampumep, COCTaBISIIONMMH BEKTO-
pa a Ha prc. 1, 2 IBNAITCST BEKTORH &y, da, Q3. TIpH yMHOYKEHHH
BEKTOPA Ha CKAJISIPHYIO TIOJIOMKHMTENBHYI0 BEJIMYHHY TIONyya-
€TCs1 BOKTOD € TEM K€ HanpaBJIeHHEM, HO € APYTHM MOMLYJICM;
NPH YMHOMKCHHH BEKTOPA HA COTPHLATETBHYI0 CKAISIPHYIO
BEJMYHHY HANpaBiieHke ero H3MEHRTCS1 HAa NPOTHBOTOJI0XHOC.

CrcTe MBI €EUHHUL

Hsmeputh Kakyo-nuoo PH3HUECKYI0 BEIHYHHY — 9T0 3Ha-
YUT CPABHHTL €€ C APYToii BeNIMuHHOH, KOTOpasi mpHHsTa 32
enuuily. M3smepsiemasi BeJIHYHHA H e[IHHHLA JUIST U3MEPEHHsE
JIOMKHBL GHTh 00HOPOOHbIMIL, T. €. TAKHMHU BeJIMYHHAMH, KOTO-
pBle ONPCAENSIIOT OJJHO M TO YK€ CBOICTBO TeJ, HO OTJIHYAKTCS
JIHHIb YHCNICHHBIM 3HAYEHHEM.

Efuurna H3MepeHust — 970 3HaueHHe (H3HuecKol Ben-
YHHE, KOTOpPAsi MPUHHMAETCST 32 Mepy NMpH CpaBHEHHH ORHO-
POAHBIX BCJIHYMH. EHHHLIBI M3MEPEHUST Pasfensiorcsa Ha ABa
BHIA — OCHO@HbIe U NPOL3600HsIe. Pasmep OCHOBHOH eIHHHLIbL
BHIOUpAETCSi HE3ABHCHMO OT PasMepOB JIPYFHX BeJHYHH; pas-
Mep TPOU3BOJHOH eJUHNIBL onpeselsiercs: PusHuecKoll sasu-
CUMOCTBI0 MEXKY 9T0H BEJMYHHON M APYrHMH BejHUHHAMH.
COBOKYHHOCTD OCHOBHBIX H TIPOH3BOIHLIX €JIHHHL, CBSIBAHHBIX
Méy coOoit onpe/ieIeHHBIMH COOTHOLICHHSIMH, HA3bIBAETCS
cucmenoll eQunuliy.

B (uskxe HCMONB3YIOTCSI B OCHOBHOM JiBE CHETeMbl — Meyi-
syuapopdasi cucrema epubuy (CH) m cucrema CI'C. Cucre-
ma CH cornacko I'OCT 9867—61 peKoMeHAyeTcsi KaK Npeanoy-
THTEJILHAS.

OcHOBHBIME  elHHMLAMU B cHcteme Cll aBISIOTCS MeTp
(#) — emUHHLA JUIMHBL, KHJIOTpamM (Kx2) — eOUHMIIA MacCHl,
ceKyHyia (cex) — enuHuLA BpemeHH, amrep (a) — CHIa SAeKTpH~
uecKoro Toka, rpanyc KensBuHa (°K) — euHKHLA H3MEPEHHs!
TEMOEPATypel, CBeva (c6) — eAMHHUIA M3MepeHHsI CHIIBI CBeTa.

Memp — yynna, pagnas 1 650 763,73 1iuH BoJH B BaKyyMe,
H3NyYaeMbiX  KPHUITOHOM-86 M COOTBETCTBYIOHIMX OparDKe-
BO.‘dyéiélg)ETy (T. e. nepexogy Me>xay ypoBHsivi 5d u 2 p, cM.
cTp. .
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Kuavepama — 3ro macca MeXIyHApOAHOTo IIPOTOTHHA
JTASI0HA.

Cexyrioa — 1/31 556 925,974 7 uacte yCI0BHOIO TPONHuC-
CKOTo rofa (aJIsi paBHOMCPHO TCKYLMEro BpemeHH). [To HoBomy
npoexty I'OCT cexkyHna pasua 9 192 631 770 nepuogam usiny-
YeHHST ATOMOB Le3Hsi- 133 [Uist CeKTpaibHOH JITHHYE CBEPXTOH-
KOH cTpYKTYpHI (AsmHa Bosnet 3,206 ¢x). Onpesienenue pyrix
OCHOBHBIX BEJIMYMH JIAHO B TeKCTe: amnep — cTp. 154, rpanyc
KenbBHHA — cTp. 59, céeua (0 HOBOMY NPOEKTY — Kailesa
(x0)) — crp. 185.

B cucreme CI'C OCHOBHBIMH eIMHHUAMH SIBJISIOTCA CQlil-
smemp (crm) (17100 m), epamm (2) — (1/1000 xe), cexyroa; ru-
3NCKTPHYCCKAST U MarHHTHAS! MPOHULIAEMOCTH BAKYYMa NPHHH-
MalTCsl PaBHLIMM efHHHIE (CM. c¢Tp. 154 ¥ Taén. VII B Hpu-
JI0YKEeHHH).



FJIABA 1
MEXAHHWKA

Mexartuueckoe 06itacerttie — B3MeHeHHe €O BPEMCHEM I10J10-
JXeHIsI Tejia OTHOCHTCNBbHO APDYIHX TCJIL. 310 M3MeHeHHe N0j0-
JKCHHSL OTIPCLCIISICTCS MBMCHCHHEM PaCCTOSIIMS MKAY (uicu-
POBAINLIME TOYKAMH Tell,

A.KHHEMATHKA
OTHOBHEIE TOHATHH H 3AKOIIDL

Kunemamizxg u3ydaer JBIKENHe TCN, HC PACCMATPHIAs
TIPHMUHT, BLISLIBAIONIMX 970 IBKHDKCHHC.

Ipocteiiiuium ABHKYHHMCS TEJIOM SBSSICTCA MaTepHaNL-
nasi rouxa. Mamepuasoiioll mMouKoll Ha3LIBACTCSI TEJIO, PA3Me-
paMH KOTOPOT0 MOXHO npeHeGpeub YIPH ONHCAHHMU ero JBH-
»ems. Hanpumep, rojpunoe assxenre 3eman sokpyr Coria
MOYKHO HPECTaBISITh Kak JIBIDKEHHC MaTepHalbloH TOuKH, a
CYTOUHOC Bpailiesde 3CMIH BOKDYTr CBOCH 0CH — yIKE Heb3si.

Besoe TBepROE TEJIO MOXKHO pacCMaTPHBATL KAK CHCTCMY
JKECTKO CBSIBZHHHIX PYL € APYFoM MaTepPHANBHBIX TOYCK.

Jhnps, onHCHBAaeMast ABHKYIUEHCS MaTepHAIBHON TOUKOIH,
Ha3LIBACTCsT 7paexToplell. JIBMXCHHST Pasjefsliorcs: 10 BUAY
TPaEKTOPHHY Ha NPAMO/LHeLiible (TPACKTopusl — MpsiMast) H
KpusonuHediLeie (TpacKToplis — KpHsas). 1o cooemy Xapaicrepy
JIBIDKCHHC MOYKeT OBITh PAaBHOMCPHBIM HIM TICPEMeHHBIM.

2 1. Nl pamonurelivoe BHKEHUE

Pasttomepriim OsudNCceHIEM HASLIBAETCS ABIDKEHHe, NPH
XOTOPOM TOuKa B JIoOLIE paBHbie MPOMEKYTKH BPeMeHH Hpo-
XOJIUT paBHblE PACCTOSIHHS; B NPOTHBHOM CAYy4Yae JBIHKCHHE
Ha3bIBAETCS] nepeMeriioiM. CKopocmblo PABHOMEPHOTO JIBHIKEHHUST
(v) HasHiBaeTCs1 BenMuMHA, M3MepsieMasl JUIHHOH nyiH (S),
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NPOXOAHMOTO B eAMHHLY BpeMeHH (1) .

s
. V=g
iy - '
§ = of. : (L.1)

B cnyuae nepemertHo2o JBIDKCIHST PA3IHYAI0T MIHOBEHUYIO
H CPEIHIOK CKOPOCTH, Ecin 3a BpeMst 0T MoMeHTa £ 10 MOMEHTa
f,+ At Teno npoiifer nyth AS, TO OTHONEHHE .

. T i g
. P A .
HASKIBACTCS1 CpedHell cicopocmbic 33 NPOMOKYTOK BpemeHn Af.
MenogenHoli copocnivro, UM CKOPOCTLI0 B JIAHHDI MOMEHT
BpeMend f;, HaswBaercs npexen
ow = lim 25
t M = AT C
Af—>0 At

Cropoctb — BenvuuHa BeropHast, CiioykenHe cKopocTeil
MPOU3BOAMTCST MO TpPaBHAy Napasuenorpamma (BeKTOPHO),
Enpmnne cropocti: cxfeex (CI'C), afcex (CH) M BHeCHCTEMHbIE
CMHMIBL KCM[CeK, Km[d.

JBiKenne, B KOTOPOM 3a MoObIe PABHEE TPOMEIKYTKH BpC-
MeHH CKOPOCTDh U3MEHSIETCSl Ha OJIMHAKOBY10 BeJIMUKHY, Hasbl-
BACTCS pAGHONEpeMeHItelM. BeJIMyyHa, YHCAEHHO paBHast M3-
MCHCHHIO CKOPOCTH B €IHHHLY BpeMeHH, HasHIBA€TCs YcKope~
nuen (a); Toynee

T:E’, (1-2)

rJie ¥, — CKOPOCTh B MOMEHT BpeMenH 1, a ¥, — CKOpOCTb B MO-
MeHT Havyayia OTCyeTa BpeMeHH ;. YCKOopenue sIBIsIeTCS TaroKe
BeKTOPHOIT BeJIMUKHOI. EjHHHNaMH H3MCpPEHHSI yCKOpeHHs
cAyXKar: cMm/cex®, mfcex?, xmfcer?.

CKOpOCTb PaBHONEPEMEHHOr0 ABHOKEHMsT B mo00H MOMeHT
Bpemeln.

v, = v+ dl, (1.3)

Ifie ¥, — CKOPOCTH B MOMEHT Hauaja oTcuera BpPeMeHH.
Vekopenne mosker GHTh KaK MOJIOKHTENbUEM (YCkopeHHoe
deuncentie), TAK W OTPULATENBHEM (3aMe0 fetitioe OeuyceHne).
Ilytb, npoiifenHHii 32 Bpemsi ¢ NpH PaBHOIEPEMCHHOM
JBIDKEHHIT:

d s = yl+ —;— af?, ; (1.4)
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