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COBEPIIEHCTBOBAHHE METOAOB H TEXHHYECKHX
CPEAICTB CKAHHPVIOLIEH TAXEOMETPHH

Cemunap Ne 2

PaAVLIMOHHBIE MeTOabl MapK-

HIeMIePCKUX CheMOK, TakKe Kak
TaxeoMeTprueckas, ¢poToTororpadgrye-
CKasi ¥ ApYyrve, Kak IpaBU/IO, BBITO/IHS-
I0TCS Ha OOBEKTax, HaxXOAsMIMXCs B CTa-
THUeckoM ronoxenur. OnHako, B CBA3U
C pasBUTHEM HOBBIX TEeXHHUYECKHX
CpeCTB 1 MeTOIOB, B YaCTHOCTH /1asep-
HOM U CKaHMpYIOLler TaxeoMeTpHen,
MOSABU/IaCh BO3MOKHOCTh pellleHusl psaa
3a7a4 CBSI3aHHBIX C OAHOBPEMEHHBIMU
CbeMKaMH MHOKeCTBa OOBEKTOB, HaXo-
OAMMXCA B ABMXKEHUW WM MEHSIOMMX
CBOM TapaMeTphl.

CraHyvpyiolllast TaxeoMeTpuss U Tpa-
[OVILIMOHHBIE METOABl ChEMOK, IO CYTH,
peanuayioT Be OTAWYHBIe HW/IeONOTHH
c6opa NMPOCTPAHCTBEHHBIX AaHHBIX. Tak,
HampuMep, B TPaAULIMOHHBIX MeToAax
CbEMOK TI/IOTHOCTb PACCTAHOBKU TTMKe-
TOB oOIpeaensieTcss MacmtaboM TOIMo-
rpaduyeckoil ChEMKU U XapaKTepoM
obbekta. Ha mnpakTHke MMI0THOCTH Or-
paHuueHa [MPOU3BOAWTE/IBHOCTRIO Ché-
MOYHOM Opurazibl, KOTOpasi, Kak TpaBu-
710, COCTaB/sIeT HECKO/IBKO COTEH ITMKETOB
B ZeHb. B TO Xe Bpems peasbHasi /10T
HOCTb TIPU BBITIO/THEHUM ChEMOK MeTo/a-
MU CKaHHPVIOIIEH TaxeOMETPHUU MOXKeT
poctrub 50-100 Thicsu M3MepeHutt B CeK.
(3-5 Touek Ha 1 MX2 3eMHOM TMOBEPXHO-
ctv). CraHMpYIOLas TaxeoMeTpHsi OCHO-
BaHa Ha CKAHUPOBAHWM MECTHOCTH /1a-
3epHbiM uanyuyeHreM. CaMm TepMUH 'CKa-
HUpOBaHWe' B3AT K3 PaAVO/IOKALIMK U
obo3HauUaeT M3MEeHeHHe T[IO/IOKeHUsT B
MPOCTPAHCTBE T/IaBHOTO 7IeTleCTKa M3My-
yenus. [IpenMyiecTBeHHOE HCITO/NB30-
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BaHVe B CKaHUPVIOLIEH TaXeoMeTpUH /1a-
3ePHOTO U3/TyUeHUsi OOBACHSETCS TaM, UTO
Nyd 71a3epa KorepeHTeH, UMeeT Marlyio Yr-
MIOBYIO PAaCXOAMMOCTb M  [IOCTAaTOUYHYIO
MOIIHOCTh. Martasi pacxoarMOCThb /1a3ep-
HOTO /Iyda MO3BO/SET OIpeensTh, YI/io-
Bble KOOP/IWHATHI C BHICOKOM TOUHOCTHIO U
Ha 3HAYUTE/IBHOM Yda/leHHH OObeKTa OT
TOYKM CTOSIHUS ITprbopa.

[lpotiieccsl u3MepeHusi YI/OBBIX U
MUHEMHBbIX Be/IMYMH B CKaHHPVIOIIeN Ta-
XeOMeTpHH CBOAATCH, B OCHOBHOM, K
M3MEPEeHHIO BPEMEHHBIX WHTEpPBa/IOB,
MO3TOMY MHQOPMALIUMA MOXKeT ObITh
npeacTaB/leHa B LMGPOBOH  Qopme
MMPOCTBIMH TEXHUUCCKHUMU CPEACTBaMM.

HsBectHble criocobwl [1] onpenene-
HYfA HalnpaB/IeHWM W PacCTOSHWM, 3a-
K/IIOUaloecss B TOM, UTO pasBepThiBa-
HHE /yya OCYIIECTB/SAIOT B IIIOCKOCTU
FOPH30HTA/IBHON M BePTHKa/IbHOM, MPHU
yeM B KaueCTBe Hauasla OTcyeTa Bpeme-
HU WCIIO/Ib3YIOT CHMIHasl, BhIpabaThiBae-
MBI BHYTPH CHCTeMbl M3MepeHus. B pe-
3y/bTaTe TAKOrO CKAHUPOBAHUA I1O/1Y-
YaloT UH(OPMALIMIO O FOPHU3OHTA/TBHOM
HaIlpaB/IeHUH M PacCTOSHHHM WK O Bep-
THKa/IbHOM HalTpaB/I€HUM U PACCTOSHIH.

[lns OMHOBPEMEHHOTro OllpeeneHust
FOPU30HTA/IbHEIX, BePTHKA/IBHBIX  Ha-
MpaB/IeHUHA W PacCTOSHUM 10 OOBbeKTa
npeasaraeTcs criocob (2] cymHocTb Ko-
TOPOTO 3aK/AoYaeTCss B TOM, UTO /AYy4
nasepa npeobpasyercss B ABE CBETOBLIE
[VZIOCKOCTU B (pOpMe CeKTOPOB, Pacxo-
[SIMWXCHA OT OMOPHOM TOUKU 0 OrIpe-
[Ie/IeHHBIM YI7IOM Y MMEIONIUX OAWHAKO-
BBII, HO MMPOTUBOIIO/IOXKHBINA HAK/IOH K



FOPU30HTA/IBHOM ITI7IOCKOCTU. Bpaiaior
CBETOBbIE TI/IOCKOCTH B IIPSIMOM U 0O-
PAaTHOM HarpaB/IeHUsX BOKPYr BepTU-
Ka/IbHOW  OCH, [poxoadlller yepe3
OINOPHYIO TOYKY, COXPAHSA YI/Ibl HAK/IO-
Ha U PasBOpPOTa HEU3MeHHBIMH. Kame-
PSIOT MHTEpBa/lbl BpPeMeHU MeXay Ha-
Ya/lbHBIMM ~ CUTHa/laMM, BbipabaThiBae-
MBIMH M AaTYMKOM HY/Is M KOHEUHBIMU
CUTHa/IaMH, OTPaxKeHHBIMU OT OObeKTa U
MIPYHATEIMA B OMOPHOM Touke. [lo us-
MEpeHHbIM HHTEpBa/laM BBbIUNC/ISIOT KO-
opavHatel oObekTa. CBeTOBBIE [/I0CKO-
CTM KeCTKO CBf3aHbl Mexay coOo u
VIMEIOT BO3MOXKHOCTh BPAIIAThCA BOKPYT
BepPTHKA/IbHOM OCH Z, IMPOXOAslieil ue-
pe3 OMOPHYI0 TOUKY, CHUHXPOHHO, CO-
XpaHsAsA YI7Ibl HAK/IOHA K TOPH3OHTa/lb-
HOM T[I/IOCKOCTHM HeMW3MeHHbIMM, a Ha
OObeKTe YCTaHaB/IMBARTCH OTpakaTeslb,
HarpyMep, YroKOBbIH.

Criocob MosicHseTCs 4YepTexkoM, rzae
Ha puc. 1 usobpaxeHa cxeMa olpese-
NIeHYs1 KOOPAMHAT: pYc. 1, a rokasbiBaeT

Puc. 1. Cnocob onpeaenenus
KOOpAHHAT ABYMS HaK/IOHHbI-
MH I/IOCKOCTSIMH

repeceyeHrie OObeKTa CBe-
ToBoM Mnockocteio C1, puc.
1, 6 — nnockocteio C2; Ha
pHC. 2 MoOKasaHa pa3BepTKa
oaHOrO 00OpOTa  CHCTEMBI
CBETOBBIX [VIOCKOCTEH.

Tak kKak cdhopMUpPOBaH-
Hble CBETOBBIE [IIOCKOCTH
VMMEIOT  OAMHAKOBBIMA,  HO
MMPOTUBOTIO/NIOKHBIA  HAK/IOH
¢ K TOPU30HTA/ILHOM II/1OC-
KOCTH, TO ecrni oObekT | Ha-
XOMIWTCS BhIllIe TOPU3OHTA/Ib-
HOM miockocty [, mpoxons-
er yepe3 OIMOPHYIO TOUKY
M, HakIOHHas CBeTOBasd
riockoctb C1 mipy Bpaie-
HUM BOKPYr BePTHKAIBHON
ocu Z pocturaer oObeKTa
paubitie, ueMm nuHua MH nepeceuenus
FOPU30HTA/IBHOM U CBETOBOM II/I0CKO-
CTel A0CTHraeT Harpas/ieHNs Ha OGBbEeKT
— nuansa MK, T.e. oTpakeHHbIH OT 06b-
ekTa | curHan sadukcupyeT HHTepBasl
BpeMeHH 7, , TPOTIOPLIMOHA/IBHBIN Y71y

P
noBopota ¢, (puc. 1, a), a cBeToBad
rriockocts C2 nocturaet o6bekta | noaa-
Hee, yeM ee muHus MP nepeceuenus c
TOPU30HTa/ILHOM M7I0CKOCTHIO [, 1 BTOpOii
OTpakeHHBIM CHrHazl 3adPMKCHPYeT WH-
TepBa/l BpeMeHW 7, , MPONOPLIMOHA/b-

HBbIM Y71y TIOBOPOTa «,, B TO BpeMs Kak
WCTMHHOE TOPHW30HTa/IBHOE HallpaB/IeHUe
Ha 00ObekT 6yzer «, , (puc. 1, 6).

Yron A, paBHbIM pa3HOCTH «, U @,

3aBMCHT OT VI/la HAaK/IOHa CBETOBBIX
rmockocterr Cl1 u C2 wu onpenensier
BepTUKa/IbHOE HarllpaB/ieHHe, T.K. CBs-
3aH C BepTUKa/IbHBIM YI/IOM f3, TIPEeBbI-

lmeHuss OOBbeKTa Haa l"OpI/ISOHTaIIbHOI;I
T/TOCKOCTBIO 3aBHMCHMOCTbBIO:
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Td1 4 ™~
Ta 4 /

Puc. 2. PasBepTka o4HOro
o6opoTa CHCTeMbl CBETOBBIX
N/IOCKOCTeH

—— CneﬂoaaTeano, n3Me-

oo S

pUB 3a oaAMH OBOPOT Ha-
K/IOHHBIX CBETOBBIX II/10C-
KOCTeM [Ba BpEeMeHHbIX
VMHTepBa/sa,  IPOMOPLIMO-

P

A a, —a
k=S =k 1
pi=kg =k M

rae k-tgp — KoapULIMEeHT, YUWThbI-

BalOIMI HaK/IOH CBETOBBLIX [/IOCKOCTeU
ClucC2.

B cayuae pacrionoxenus oObekTa |
HMXKe TOPH3OHTa/IbHOM M71ockocTH I (Ha
yepTexe He [I0KasaHO) CBeTOBas II/10C-
kocts C1 mpu BpallleHHHd BOKPYr Ocu Z
poctiraer obbekta | rnosaHee, ueM -
Huss MH miepeceyenysi ropusoHTasibHOM
M CBETOBOM I/IOCKOCTeN [IOCTHraeT Ha-
npaBneHrss Ha oObekT — muHua MK, a
cBetoBas iockocth C2 moctvraer oOb-
eKTa paHbllie, yeM nvHusa MP nepeceue-
HUSI C TOPU3OHTA/TBHOM I/IOCKOCThIO [
[Tostomy yron «, MoBOpOTa CBETOBOM
nrockoct C1 6yner Gosblue yraa «,
noBopoTa n1ockocti C2 ¥ pa3HOCTh a,
M ¢, TpUHMMaeT OTpHLaTe/bHOe 3Ha-
YeHue, C/1e/IoBaTe/IbHO BemMuuHa B Oy-
[IeT CO 3HAKOM MHHYC, UTO W SIB/SACTCS
[MPHU3HAKOM PacriofokeHnsi oObekTa |
HMXKe TOPH30OHTa/IbHOM TI/IOCKOCTH [

Ecnu obwbekt | pacronoxeH ctporo B
FOPH3OHTaZIBHOM T7I0cKoCTH [, yron ¢,
Oymer paBeH YIiy «,, B CBA3U C 4eM
BepTHKa/lbHOE HarlpaB/ieHre MpHHUMaeT
HY7IeBOe 3HauyeHHe.

[‘'opysoHTasbHOE Harpap/ieHHe Ha
0OBeKT orpenensercs no gpopmyre:
_a +a,

P= (2)

a

226

Ha/bHBIX Yr7laM TOBOPOTa

CBETOBBIX I/IOCKOCTeH,
MOXKHO OIHOBPEMEHHO OINpeaennuTb
rOpU30HTa/IbHOE U BepTUKa/lbHOE Ha-
npaenenuss. Ho BenuuuHa yraa, B
yucneHHas o dopmyne (2) oTavyaert-
Cc OT WMCTUHHOTO TOPH30OHTA/ILHOTO
HalpaB/eHUsi Ha Be/lMuurHy J,, (puc.

P
2.), T.K. U3-3a KOHEUHOM CKOPOCTU pac-
MNpPOCTpaHeHUs CBeTa CUrHa/zl, OTpPazKeH-
HBIA OT OOBeKTa, OyaeT 3apervucTpyupo-
BaH Ha OIMOPHOW TOYKE C 3a4ePXKKOM Ha
BpeMd Ty:

_2R
V

rae R — paccTtossHUA OT ONOPHOM TOUYKU
a0 obwexta I; V. — ckopocTh pacmnpo-
CTpaHeHUs CHUTHaza.

3a 3TO BpeMs CBETOBbIE I/IOCKOCTU
MOBEPHYTCA Ha Yrom o, .

[lns Toro uto6BI OMpeaenUTb UCTHH-
HOE TOPH3OHTA/IbHOE HarpaB/IeHWe Ha
OOBEKT, a TakXke PacCTOsHWE [0 Hero,
CBETOBble IIIOCKOCTH BpallaloT B 00-
paTHOM HarpaB/ieHuu. [Ipu 3ToM oTpa-
JKeHHble OT OObeKTa CUrHa/ibl 3adpHKCH-
PYIOT HMHTepBa/l BpeMeHH 7, , IPOIop-

; (3)

Tr

LIMOHA/IBHBIM YI7ly MOBOPOTa @, III0C-
koctu C2,u 7,,, NPOMOPLIMOHA/IBHBIN
a, nnockocti C1. MctuHHOe ropusoH-
TaZlbHOE HarlpaB/IeHUe OlpeaeseTcs Io
dopmyrie:
o, ta,

5 (4)

@,



Paccrosnue no ob6bekra omnpenens-
eTcs Ha OCHOBaHHM MHTepBa/ia BpeMeHH!
AT, PaBHOTO pPa3HOCTH WHTEPBa/IOB
7, U 7, 1O dopmyre:

T

szﬂzvral_—a‘*. (5)

4 4
B snamenarene dopmyrnel (5) crout
MOCTOSIHHAsT Be/lMuWHa, paBHas 4, T.K.

3a Bpemda 7, —7,, CHUTHa/l IPOXOAWT

paccTosHMe R OT OMOPHOM TOUKU A0
oObeKTa /1Ba pasa Tyaa U o6paTHO.

[pakTrueckd OAHOBPEMEHHO C U3-
MepeHHeM BpeMEeHHbIX WHTepBa/IOB H3-
MepsioT U TMepuoa BpalleHuss T CBeTo-
BBIX I/IOCKOCTeM, a KOOPAWHAaThl OOBeK-
Ta BBIUMC/IAIOT MO hopMy/iaM:

— TaZ + Ta4
2T
[IpaB/ieHne;

— TOpPH3OHTa/IbHOE Ha-

B, = k% — BepTUKa/bHOE Harlpas-
feHye;

R:M — paccrosiHe 10 OOb-
eKTa.

TakuM 06pasoM, U3MEpHB UeTbIpe
BpPeMeHHbIX MHTepBasia ([0 ABa OT KaxK-
[IOM T/IOCKOCTH), MOKHO OINpeaenTsb
TpH KoOpAUHAaThl 06beKTa, He Mprberas
K TIOMOIIM CreLHa/lbHBEIX MexXaHH3MOB
anst vaMepenus yrzioB. Hanvuwe yria
MOBOPOTa  I/IOCKOCTe!N TO3BO/ISIET
WIeHTHPULINPOBATb CBETOBbIE II/IOCKO-
CTM W HCK/IIOYUTh MHOTO3HAYHOCTh MPH
ornpeaeneHny BepTHKa/IbHOrO Harpas-
nenus. ['lpy 3ToM HcKoyaeTcs orepa-
LMA BU3WPOBaHMs, a MPOLIecC H3Mepe-
HUf He pasaenseTcs Ha Orepalvu U3-
MepeHHsl KaXKIOM KOOpAWHAThl B OT-
[IeNTbHOCTH.

1. /lucuurnsi /I.B. OCHOBHBIE TMPUHLIMIIBL
LMPOBOrO  KapTorpadpipOBaHUsi MECTHOCTH.
M. «Heapa», 1988.
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Kopomko 06 asmope

Tpurep A./I. — activipaHT Kadeapsl MapKIenaepcKoro aena u reoae3r MocKoBCKOro ro-

CYAapCTBEHHOI'O FOPHOTO YHHBEpCUTeTa.
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OIIBIT HUCI1IO0/Ib3OBAHHA CKAHHPYIOIIIUX
TAXEOMETPOB A/1d OAHOBPEMEHHOI' O
OPHEHTHPOBAHHA MHOKECTBA OB BEKTOB

Cemunap Ne 2

PU  COOPYMKEHHUM COMHEUHBIX

3/1eKTPOCTaHLIUM OAHOM M3 aK-
TYaZIbHBIX 3a7a4y SABASAETCH 3a7ada OIHO-
BPEMEeHHOTO orpesie/sieHrsl TIPOCTPAHCT-
BEHHOIO TO/IOXKEHUs M OpPHeHTHPOBa-
HHSI HECKO/IbKHX ThICAY 3epKas (reauo-
CTaToOB).

[MpuHLn paGoOThl COMHEUHOM 3/1eK-
TPOCTAHLIMY TIPOCT: T10/1e U3 MHOXKECTBa
re/IMOCTaTOB, OTC/ICKHBAIOIINX /BUKE-
Hre CorHila, cobupaeT CBeT U Harpas-
ffleT ero Ha BeplIMHY BBICOKOM OGalliHu
(cM. puc. 1), rae ApKUM COMHEUHBIN Tyd
npeBpalllaeT Boay B mnap. [lap rpyrur
TYPOYHBI, COeAVHEHHble C 3/IeKTpUde-
CKHIMM reHepaTopaMH.

[lo aHasmormuHOM cxeMe CO3AalTCH
YCTAHOBKM BO MHOTUX CTpa-
Hax. KpyrHeIM coOpyxeHU-
AM TaKOro THIla AB/14eTCA U
37IEKTPOCTAHLMUS B IYCThIHE
Here. [lo 3akasy dupmel
«ly3», OCYILIeCTBASAONICH 3TO
CTPOUTE/ILCTBO, HaMK Oblia
paspaboTtaHa MeToArKa
CheMKM U 0OpaboTKu pe-
3y/IbTATOB M3MEPEHUI T0/0-
JKEHHSI Te/nloCTaTOB C HC-
O/Ib30BaHKeM CKaHHpYoliie-
ro /1a3epHOro TaxeoMmeTpa
Leica Scan Station 2, BHew-
HUH BUI KOTOPOTO TPHUBEAeH
Ha puc. 2.

CraHUPYIOIIMI TaxeoMeTp YCTaHaB-
MVBAIOT Ha HWCKYCCTBEHHO CO3IaHHOM
BO3BBILIEHUH, U METOAOM OBpaTHOM 3a-
CeYKH, TI0 U3BECTHLIM TMYHKTaM reoaesu-
YeCKOM CeTH, 3akKpeIviéHHbIM C IIo-
MOIIIBIO  CIIeLMa/ibHBIX MapoK  orlpese-
MSII0T €ro MECTOITO/IOKEHHE.

3areM, CKaHMpyYs Tofe 3epkKas, I1o-
nydaeM o6r1ako touek. Ha puc. 3 mpen-
CTaB/leHa BH3Va/IM3allksad Pe3y/IbTaToOB
TPEXMEPHOTO /1a3epHOro CKaHWPOBAHMUS
TPYIIIIbL 3epKar.

[Tpoiecc pa3paboOTKU  pe3ynbTaToB
M3MepeHuit MPOBOAW/ICA IO C/eayiolle-
MY a/ITOPUTMY:

1 leprpancuas GamHs
z Nome TemocTaToR

3 Ha b GmeMeHT
4 Naposas Typbuaa

S Xpamwmme Bom

& Cnymefume moMemeHua

Puc 1. OcHOBHbIE 3/1€MeHThI
CO/IHe4YHOH 3/1eKTPOCTaHLUHH
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Puc. 2. Leica Scan Station2

1. TpymnrvpyeM TOYKM BHYTPU OK-
pyxkHOCTH paarvyca R=1.4 M BOKpyr
LIeHTpa Kak/0ro U3 3epKart

2. PazgensieM mosyueHHbIe TPYIIIbI
Ha MOATPYMIIbl [0 HAMpaB/IeHUIO Z OT
BepXHel TOUKH (oTzaesneHue poHa OT Tre-
MocTara)

3. Pasnensiem monyueHHble TPYIIIbI
Ha TMOArPYMIEl C pPa3MepoM, KpaTHBIM
I/IOTHOCTH CKaHMPOBaHus (=5 cM)

4. CpaBHUBaeM OTae/bHbIe MO4-
TPYIIibl, yoUpas Te, Y KOTOPbIX Zmax+A
3HAUMTE/IHO BO/IblIe COCeAHHX

5. W3 rpymrsl  oTHABTPOBAHHBIX
TOYEK HaXOAWM YpaBHEHHe Hau/Iydlien
NpubAKaloNed MA0CKOCTH, HCIOb3Ys
MeTO/l HaMMEeHbIIIHX KBa/IPaToB.

[TycTh 3amaHo YpaBHEHYE TI/IOCKOCTH
z=a+bx+cy(1) . /lna HekoTOpPOM IpyII-

Ibl AAaHHBIX

Puc. 3. Iloae reanocraroB - pe3yabTaTbl
/1a3epHOro TPEXMEepPHOro CKaHHPOBaHHS

(% %52)5(%05 Y322 ) (X0 ¥or 2, )
rae Nn>3, Hawaydwas NpUb/MKaomas
nnockoctb z= f(X,y), uMeer cpenHe-

KBaZIpaTUYHYIO OIIMOKY
n n
II :T‘['zl: —f(xl:,_y!-)]2 :E[z!- —ia —by 4o :]2 = riin
i=1 i=1
(2)
rae a,b u ¢ - HeusBecTHbIe KO3DPULIM-
eHTBbl, a TOYKHU X,Y,,Z H3BECTHbI 3apa-
Hee. [lns MUHUMM3alIMK CpeaHEeKBaapa-
THUUHOM OIIMOKY, KO3DPULIMEHTH! a,b U
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C AO/MXKHBI o6pama'n> B HO/Ib TIepBbie
IMPOV3BOAHLbIC:

A . —
=23 [z —(a+bx;+oy)] =D
E [z: (e + x5+.::y|)] i

i=l

BIL o
5 =2Z % [z — la+bax; +opp)|=0

i=1

on

H_
G

H
23 e w1 En ay)]=0
i=1

(3)
Pemas creayionyio cucreMy ypaBHe-
HUH, [1071y4aeM:

" n n n
Zz:- =aZl +E;E % +cZy:-
i=. i=l i=1 i=l

" n noo n
ijz:- =a2xj +E;Z %" +sz:'yj
i=. i=l i=l

i=1

H H H H
Zy_r-z_r- =aZy:- +E;E %V +':ny2
I=. =l

=l =l 4)

Kopomko 06 asmope

PeniervieM naHHOM CHCTeMBbI YpaBHe-
HUM 6YyayT UCKOMble KO3(P(pHULIMeHTHI
IIZIOCKOCTH a,b,C.

6. TlpoeumpyeM MCXOAHYIO TPYIITY
TOUEK Ha FOPH30HTA/IBHYIO TI/IOCKOCTh

7. Haxonum nipubmuzkeHre rpaHuil
TPYIIIBEL C TTOMOINBIO MEeTOAa BBITYK/ION
060/10UKH

8. HaxoanM MMHUMa/IbHBIN TTPSAMO-
YrO/IbHUK, OrPaHUUMBAIOIIMI BITYK/IYIO
0BO00YRY

9. BebluncssieM LIeHTP 3epKasa Kak
repeceyeHrie avaroHaszeil HakIeHHOro
MIPSAMOYTO/TLHUKA

10. Haxoanm KoppekTupyolire yr-
Nbl, KaK PasHULY MeXay pacuyeTHbIM U
WICTHHHBIM T10/IOXKEHHEeM Te/IMoCTaTa OT-
HOCHTE/TbHO LIEHTPa/IbHOM GallHY.

B xone npoenenys paGoOT AOCTHUIHY-
Tbl HeoOXOAMMas TOYHOCTb KanuOpallvii
yrrioB remvoctarta B + 0.0002 paavana n
[TPOM3BOANTE/IBHOCTb ChEMOUHBIX PaboT B
1500 remiocratoB (5-6 cTaHLMM CBEMKH)
3a OavH pabourii AeHb.

Tpurep A./I. — activipaHT Kadeapsl MapKIenaepcKoro aena u reoae3r MocKoBCKOro ro-

CYAapCTBEHHOI'O FOPHOTO YHHUBEPCUTETa.

[oknan pekoMeHIOBaH K oryb/rKoBaHHio ceMrHapoM Ne 2 cumriosuyma «Heaens ropaska-2009».
Periensent a-p texH. Hayk, npod. B.H. [loros.
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