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Bpalaromascs cucreMa KOOpAruHaT
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OBOPYJIOBAHME nist DIIP

[Tonydenue nzoopaxenus: AMP-tomorpad, cocrosiyii U3 MarHuTa, paJiio4acTOTHOTO

NePEIATYMKA, TPUEMHUKA, MOJIYJIATODA ULt MATHUTHBIX TPAIWEHTHBIX MOJIEU ¥ KOMIIBIOTEPA
e KouTpous mpouecca npou3BoACTBa H KauecTBa: KOMIbIOTEPHBIH CIEKTpoMeTp
wnn mobuasusiii IMP-cnekmpomemp € COOTBETCTBYIOLIMMH AMP-ceHcopamy
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Uctopusa SAMP:

CTOUMOCTh HEKOTOPBIX YCIYT

B SIMP:

Cnekrpockonus 250 000-4000
000 EBpo

[TonydyeHnne n300pakxeHUi

250 000-2000 000 EBpo

SAMP nyis koHTpOJIA Ipolecca

IPOM3BOACTBA U KAYECTBA
25 000-100 000 EBpo

Jurmomuas padbora 20 000
EBpo

Kanaunarckas nuccepranus,
BKJIFO4asi CTOMMOCTD
obopynosanus 200 000 Epo
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1949:
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1966:

1971:
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1975:

1977:

1979:

1980:

1984: |
1995:

OTKPBITHE XUMUY %
(EC. Yu)

OTkpsiTne Henps,
(W.G. Proctor)
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[Monyuenne SIMP
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SIMP-cnexmpockonus ¢
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OCHOBHble npuHImne AMP

o [Ipu BO3MEFC
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AMP kak dopma
B MarHUTHOM rone

AMP-cnekTpomeTp
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finepHbii MarHeTu3m
B o6pasiie BeulecTBa MOXHO o6HapyXHTh MpUMEpHO 107 aTOMHBIX sizep yg

MOJIb

Hekoropbie aTo
Hanpumep: 'H, 2H, BC, “N, “E NP, 19Xe
Tak Kak aTOMHbI€ SIPA COCTOAT U3 HEGOJBIUIOTO KONMYECTBA DNEMEHTAPHEIX

K HUM Helb3si MPUMEHSTh 3AKOHBI KIACCHYECKOH BU3MKH. B mHuy

YacTUL,
NeHCTBYIOT 3aKOHbBI K6AHMOBOU MEXAHUKU

COracHO TONOXEHUSIM KBAHTOBOM MEXaHMKH, SJIEMEHTAPHBIA MarHUTHbIj
JMMOND C AMMONBHBIM MOMEHTOM M TakKXe MMEET Momenm umnynvca hl, wny
b

MHBIe sapa 061a4al0T CBOMCTBAMM MAZHUMHO20 Ounons

cnun 1
B 3akoHax (OM3MKM 31EMEHTapHbIX YaCTHLl MCMOJb3YeTCsl NOCTosiHHas [Tnan

ka h wim h = h/(2n)
Knaccuyeckum OOBEKTOM, MMEIOLIMM MOMEHT MMITY/IbCA, SIBNAETCS 6pawaro

wuuca 80140K
Bpauaiouuiicsi B rpaBUTaLIMOHHOM TOJIE BOTUOK (DOPMAIBHO NOAYMHSETCS
TeM Xe 3aKOHaM, YTO M CIMH B MarHMTHOM I10JIe: OH MPELECCHPYET BOKPYT

HanpaBAeHUs MOJIs
B SIMP yactora npelieccuy Ha3bIBaCTCA UPOMAZHUMHOU (AAPMOPOBOIL) Hacmomoii
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TOJILKO COCTABNSIIOILYIO CITUHA B H
e W3 xkBaHTOBOIM MEXaHWKH M3BECTE

MOPUHOHATBHA MASHUMHOMY

* Ypasneuue / = 1/2 pepHO AN
2H’ I4N

e Jlna smpa co crimuoMm [ = 1,
OTHOIIEHUIO K OCH MarHy

P IS



L4

o OpueHTallMH oTMYaloTes Mo SHEPruu B3aMMOICHCTBUS silepHO 1
ro gunonst E, =-hym B, ¢ MarHMTHBIM T10JIEM O Maruumy,.

» CorniacHo popMyJe Bopa AE = h V,, pasHulIa SHepruii AE = E '
= h yB,, cBsi3aHHad C OpHeHTaLMAMH, COOTBETCTBYET Y4acCTOTE () j__vzz* Eﬂn -

| B aroM ciyuae V, ABiAercs 4acToTon MPELIeCCHH SIEPHOTO Crip ™, = vp
HOM Ti07e Ha B Maryy;.

aneprua E= -, B




SlnepHad HaMarHU4YeHHOCTHB
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MaKpOCKONUYeCKuin

obpaseu: 10% spepHbix
CMNUHOB
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KonTtakTHas ANCPHAS HAMAI'HUWYCHHOCTD

nosne 2B sin 0 F T ol gns
/lBe opToroHaNBHbIX
JIuHeiHo nonspusoBanuas
MPaBOBOrO BpauieHus 1/2 ¢

YT06BI ONTUMATBEHO UCHO)
3e1l MCCIIEAYEMOTO Belec




Bpauyaiowiascs cucrema KoopAUHaT

HUW OJHONH CHCTEMBI KOOPAMHAT B JPYTYIO MEHSETCH TOYKa
H3MEHSIIOTCS MaTeMaTHiCeCKH, HO He (pM3uyecku
/i HAMArHMYEHHOCTH SBIACTCS BpalllaTelbHbiM

psieTcsl Bpallalolleicsi BOTHOW, HaMaruy-

oweiica cucmeme koopounam (BCK)

ieHa B 2ab60pamopHylo cucmemy Koopoy-

XYTCS 10 KOJIbLlY C YIJIOBOH CKOPOCTbIo

e [Ipu npeobpa3oBa
nabmoneHus, To ecTb OHH
e Tak Kak npeleccHsi AA€pHO
asikeHneM u PY-Bo30yXIeHHE A

yeHHOCTb TIpOlLe M3yyaTb BO épaiyd
e CobBaka Ha KOJbLIEBOW 10pOre rnmoMe
nam (JICK): wist Hee BEJOCHTIE/LbI JIBH
w, 1o, +Q
e BesocumenucTsl BUAAT MECTHOCTb BOKPY
HUM TIOKOS B COOTBETCTBYIOLICH BCK
N3y MECTHOCTb BPAIAeTCsl MPOTHB HAIPaB/IeHMs

e Jlns BenocuneaucTa cjieBa BH
—®

JIBMXKEHHsS ero pejocunena ¢ yrJ1I0BOM CKOPOCTBIO i
e Jlus BesiocuiieiucTa cjiesa BHU3Y BepXHUI BEJOCHUITEAUCT €/IET C YIIIOBOH CKo-

pocteio Q B ero BCK
e BekTop, COCAMHSIONIMI LEHTP KOJbLEBOH A0POTH 1 TOUKY, B KOTOPO# Haxo-
1STCS BEJOCHIICAUCTHI, COBNAAeT C BEKTOPOM HAMATHUYEHHOCTH B Torepey-

HOM IJIOCKOCTH Xy
e VrioBasi ckopocts BCK OTHOCHTE/IBHO JICK cootserctByeT yactore o PY-Bojnnp
Py

r u3 BCK. OHM HaxosITCS B COCTOS -



KoopauHaTtHoe npeobpas3oBaHne

nabopartopHas cucrema
koopAavHar x, y,, Z: cobaka
CMOTPUT Ha
BENoCUnNeancToB

Bpawanwascs cucrema
KOOpAuHarT x, y, z.
BENOCUNEANCT Ccnesa BHU3Y
CMOTPUT Ha cobaky
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ne B, BHYTPH PY-KaTylIKM, KOTopag
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OOpa0OoTKa curHajia
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Takum 00pa3oM, €CTh DPUHIUIIMAIBHOE
cxoacTtBo MeTonoB DIIP u JIMP,
3aKJIIOYAOIICECS B YCIOBHUH
[mapaMarHUTHOIO pe3oHaHca. Ho cucrema
PETUCTPALY CUTHAJIa MOIIOIICHUS
pa3IM4Ha B OTHX JBYX METOJIaX.




