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SPECTROPHOTOMETRIC STANDARDS 8m-10m. LW .
THE EQUATORIAL ZONA FROM 12hTO 24h

Abstract. This article is the third paper from cycle of notices, which devoted of the creation of
spectrophotometric standards of in-termediate brightness. In paper the absolute energy distribution in visual region of
spectra for 12 B-A-stars 8m10mwere present. The investigated stars-standards are located along the celestial equator
(5 = +3°) in the range of right ascensions from Ohto 12h. Together with the stars from the second work of this cycle,
they form a system of equatorial standards of intermediate brilliance. As a product of these two works, the total
number of spectrophotometric standards of 8m-10m in the visible spectrum area has more than doubled.

Equipment, observation methods, reductions and computations detailed described in our first and second papers.
The distribution of energy was studied in the range of 340nm - 665nm, the spectral resolution of the data is 5nm, the
relative standard error of the received data - from 2 to 6%. The reliability of the results is assessed by comparing the
calculated and directly observed star magnitudes of the investigated stars in the UBV-system. For several stars, the
distribution of energy in their spectrums, in addition to the observations, was calculated by photometric data.
Differences between them in the ultraviolet region can reach 20-30% due to differences in the course of energy
distribution curves in their spectrums, errors in spectral classification and determination of interstellar absorption.

Keywords: stars, energy distribution, spectrophotometric standards, comparison with photometry.

Introduction. This work is a continuation of the work on the creation of spectrophotometric
standards of intermediate brightness [1,2]. Once again, the creation of spectrophotometric standards
remains an urgent task. There should be as many standards as possible, as the number of observations and
the accuracy of the data obtained depend on them. This paper presents the distribution of energy in the
visible spectrum area for 12 stars of the early spectral classes of 8m- 10m As in the work [2], the stars
studied are located along the equator (+3 degrees), but cover the zone from 12hto 24h. Together with the
stars from the second work of this cycle, they form a system of equatorial standards of intermediate
brightness. Thanks to these two works, the total number of stars - spectrophotometric standards of 8m10m
in the visible area of the spectrum has more than doubled.

Observations, reductions and results. The list and main characteristics of the stars studied are given
in table 1. The second column contains numbers on HD catalogs, if they are not in it - on the BD catalog.
In general, the stars studied are slightly dimmer than the stars from the previous work [2]. The five stars
recommended in the standards are weaker than 10m The stars observed have not been specifically
investigated for the change, but they do not appear as variables in the SIMBAD database. It should be
noted that, unfortunately, even in modern photometric catalogs, the differences between magnitudes V and
color-indexes B-V are relatively often 0.05mor more. The accuracy of spectral classification in most cases
is one or two subclasses.

The observations are made on the 70-centimetre reflector AZT-8 (D : F = 1: 16) and on the 60-cm
"Zeiss-600" (D : F = 1: 12) with the help of spectrograph, which is specifically designed for absolute
measurements (SAM) [3] . The dispersing element of the spectrograph is the toroidal diffraction grate and
the detector is the CCD camera ATIC-490EX.
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Tablel - List of investigated stars and their main characteristics

Ne HD or BD a.2000 82000 \Y% \ sp

1 BD+01 2668 12h13m?25.3s 01" 09 22" 10.29m $0§ﬂ B5*

2 BD+02 2711 1342 19.0 01 30 18 10.26 -0.11 B5

3 BD+02 2790 14 1425.9 014758 10.11 0.03 A0

4 HD136161 1519 14.7 -02 10 02 8.86 0.28 A3V(A2V)
5 HD151355 1646 47.0 021234 8.85 -0.09 B4/5V
6 HD162628 1751 526 025359 8.28 0.16 B9.5V
7 HD174648 1851 41.0 014535 881 0.09 B9.5V
8 HD185296 1938210 013014 9.68 0.23 Ball

9 BD -03 4950 20 34436 -0241 44 10.00 0.09 A0 (Bs)
10 BD+01 4436 21 10115 02 1420 9.99 0.03 A0

11 HD215112 22 42 58.0 -02 40 57 8.25 -0.03 BOIV-V
12 BD+02 4661 2323 38.20 02 55 57 10.05 0.38 F2

*- the spectral class was "assigned" according to the color-index B-V.

The five stars from the catalogue [3] were used as primary standards, and information about them is
given in our work [1]. The observations were carried out by a method of equal heights, which allowed the
average value of the atmosphere's transparency factor for observation seating to be used in reductions.
Each star was observed 3 to 8times. Due to the unstable transparency ofthe atmosphere, more than a third
of the data obtained from the observations were released. Note that the astronomical climate on the
observatory “Kamenskoye Plateau” is deteriorate every year. The deterioration of transparency and the
increase in the brightness of the sky are due to the rapid growth of the metropolis (Almaty), and the
decrease in the number of clear time - global climate change. Apparently, it is no longer rational to
observe the fundamental photometry and absolute spectrophotometry here.

The resulting CCS spectrograms are processed in the Maxim DL-6 package. The process of
processing personnel and necessary reductions is detailed in our works. Let's focus only on measurements
of star spectrums - primary standards.

For secondary standards we took the values of luminosities and counts for the quasi-continuous
spectrum. The lighting values for them in the hydrogen lines area were obtained earlier by graphic
interpolation of energy distribution curves. Line counts for each register were also interpolated. This
procedure can be done by numerical method using a computer, however, we used a "manual” method.
Calibrated and with a subtracted register background, we printed out and made the transcripts interpolate
in the hydrogen lines. The countdowns were re-entered into the computer. The hydrogen line Hp was a
rapper at the breakdown of the spectrum by 50-angstrom intervals. The resulting non-atmospheric values
of monochromatic light for twelve stars, recommended as spectrophotometric standards of intermediate
brightness are presented in table 2.

Table 2 - The energy distribution for investigated stars in the absolute units [10.7 watt m2m ]

HD or BD BD+01 BD+02 BD+02 HD HD HD HD HD
2668 2711 2790 136161 151355 162628 174648 185296

XA 1 2 3 4 5 6 7 8
3425 420 59.2 308 57 251 183 87 344
A5 412 64.1 309 54 241 162 % 30.7
3525 39.2 63.3 279 69 232 164 a 29.7
3575 421 615 319 61 231 166 312
3625 40.0 60.8 293 60 230 165 90 31
3675 418 5.1 36.9 60 220 166 a 35.6
3725 430 56.8 411 63 219 184 103 420
3775 511 55.0 474 I5 224 215 121 4.1
3825 584 64.3 56.0 9% 245 265 153 614
3875 67.7 735 64.2 110 270 314 177 70.7
3925 68.2 74.3 70.0 122 280 348 194 76.3
3975 733 794 7.7 143 299 396 212 84.0
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Continuation ofthe table 2
1 2 3 4 5 6 7 8 9
4025 723 79.2 70.9 160 291 417 225 8.1
4075 67.4 720 64.0 144 268 372 205 80.5
4125 64.0 69.7 64.2 147 258 364 200 77.2
4175 65.7 68.3 66.9 158 257 389 209 79.7
4225 64.4 66.3 63.4 153 245 375 201 773
4275 60.0 60.8 57.6 145 231 34 188 744
4325 55.2 56.0 518 126 205 296 165 67.9
4375 55.5 55.3 55.0 135 204 309 167 68.1
4425 55.4 539 56.4 143 203 328 175 70.0
4475 54.1 52.8 55.8 142 195 322 173 68.6
4525 515 519 54.7 140 193 320 170 68.3
4575 49.6 50.5 533 138 186 315 167 66.7
4625 479 48.0 517 137 181 309 164 66.0
4675 46.4 471 50.1 136 175 305 160 64.0
4725 43.6 45.2 476 131 166 291 154 618
4775 41.0 41.9 438 126 156 273 144 60.3
4825 379 387 39.3 113 143 241 129 55.8
4875 36.6 37.7 382 106 138 225 122 53.7
4925 39.0 38.0 418 117 140 250 133 57.2
4975 376 373 42.0 120 141 257 137 585
5025 36.4 3b5 416 119 138 257 135 57.7
5075 36.2 354 40.8 120 135 254 133 57.8
5125 35.8 34.2 394 117 131 248 129 56.4
5175 34.9 337 383 113 127 241 126 54.7
5225 337 323 371 114 123 236 123 54.1
5275 3.7 318 36.2 112 118 230 118 532
5325 309 30.3 352 108 114 224 115 52.6
5375 304 295 35.0 108 109 220 13 525
5425 30.8 28.8 34.6 108 107 217 110 525
5475 28.8 27.6 31 107 106 213 109 516
5525 279 26.4 327 106 102 210 107 51.3
5575 27.6 26.2 318 101 101 210 106 510
5625 27.3 255 30.7 100 97 205 103 50.0
5675 255 2.1 304 100 A 200 100 49.4
5725 25.6 23.6 29.8 9 7 198 9 48.7
5775 24.4 23.2 2.1 97 89 191 9% 473
5825 236 2.4 28.2 9% 86 188 A 473
5875 22.7 2.2 274 A 82 183 R 46.0
5925 219 215 27.2 3 8 183 0 453
5975 215 20.8 215 R 8l 180 88 44.7
6025 213 20.7 259 Q0 79 178 43.8
6075 20.6 20.1 25.3 89 76 173 86 429
6125 190 196 254 88 74 169 82 425
6175 19.2 191 245 86 72 164 80 40.7
6225 178 18,6 24.2 8 70 162 80 395
6275 18.3 181 22.8 8l 68 156 78 394
6325 176 *17.6 *22.4 *79 *67 *152 *T7 382
6375 16.6 *17.2 *219 *78 *65 *148 *77 375
6425 16.0 *16.8 *21.5 *76 *63 *144 *71 36.4
6475 15.8 *16.5 *21.0 *74 *62 *141 *69 352
6525 14.7 *15.6 *19.6 *70 *59 *131 *63 34
6575 14.0 *14.7 *17.3 *62 *55 *115 *61 330
6625 16.0 *15.3 *19.6 *69 *58 *131 *67 3.1
6675 165 *15.0 *19.4 *69 *56 *129 *65 35
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Table 2, continued

XA BD-03 BD+01 HD BD+02 XA BD-03 BD+01 HD BD+02
4950 4436 215112 4661 4950 4436 215112 4661
9 10 n 12 9 10 n 12
3425 28.3 231 236 300 5075 445 455 239 479
3475 257 287 214 27.0 5125 424 4.1 231 46.5
3525 281 22.8 238 36.0 5175 414 428 224 453
3575 285 250 209 30.8 5225 404 415 220 44.9
3625 285 24.7 206 294 5275 39.2 399 213 451
3675 28.6 27.8 210 315 5325 385 39.2 204 44.5
3725 30.8 31.3 21 314 5375 38.2 38.2 202 439
3775 332 36.1 245 322 5425 381 375 199 43.7
3825 455 50.0 298 374 5475 37.3 36.8 192 4.1
3875 517 63.0 366 44.3 5525 36.7 35.6 188 43.6
3925 58.3 68.6 387 44.2 5575 357 343 182 424
3975 64.4 784 419 514 5625 344 336 182 42.9
4025 67.5 79.4 448 58.3 5675 348 33 178 427
4075 64.9 73.3 420 57.2 5725 338 318 172 421
4125 66.4 75.9 39 55.2 5775 330 314 166 419
4175 68.3 76.8 411 56.6 5825 325 309 164 40.7
4225 64.5 76.3 39 555 5875 305 30.3 161 40.7
4275 58.8 703 375 4.2 5925 281 29.3 157 399
4325 %6.1 60.8 332 51.6 5975 27.6 283 153 39.6
4375 58.3 61.7 31 521 6025 281 27.8 146 0.1
4425 59.8 65.7 345 53.6 6075 285 27.6 142 371
4475 584 64.8 335 538 6125 28.9 26.4 146 372
4525 57.8 62.4 326 538 6175 21.8 25.3 138 36.7
4575 56.6 60.5 313 538 6225 21.2 24.3 134 35.7
4625 45 9.5 308 534 6275 26.8 24.3 3 355
4675 330 58.0 298 52.7 6325 25.9 22.9 126 31
4725 50.6 54.6 287 51.0 6375 24.7 225 125 34.8
4775 472 52.0 271 49.8 6425 232 211 ivil 330
4825 42.7 45.7 247 46.8 6475 225 212 118 324
4875 434 421 229 452 6525 21.0 190 109 30.8
4925 45.7 458 248 47.9 6575 201 17.6 103 30.3
4975 46.0 47.0 249 475 6625 214 192 103 317
5025 450 46.1 244 47.9 6675 22.8 188 104 314

For six stars spectral observations was execute in region from 3400A to 6300A. For them, the energy
distribution curves in the area of 6300A-6650A were extrapolated. In Table 2, these values are marked
with an asterisk. Extrapolation is done for several reasons. First, extrapolated data can be used for
standardization. Second, they allow comparisons of V and B-V energy calculated from energy distribution
with directly observed photometric data. Extrapolation in this area is quite confident, as the course of
curves of normal energy distribution here for stars of close spectral classes and interstellar absorption
varies slightly. At extrapolation was use normal energy distributions obtained in the works [5, 6]. And,
finally, in order to represent data oftable 2 in identical form for all stars.

Comparison with photometrical data. Spectral energy distribution for the studied stars was obtained
for the first time. Roughly assess the reliability of the received data can be indirectly - by comparing the
observed stellar magnitudes with the magnitudes calculated from energy distributions. The resulting
discrepancies will to some extent characterize the reliability of our results. This method has been used by
us quite often and are detail described, in particular, in the work [2]. Therefore here we let us remind only
that the calculations used the reaction curves of the photometric bands received by V.Straizys [7] and the
necessary constants were defined on the star Vega. Differences between the calculated from the spectral
energy distribution and the directly observed V magnitudes V and color- indexes B-V are represented in
Table 3 and on figures 1,2. Only two stars have big discrepancies in the band V : HD162628 n BD+02
4661. The reason of these discrepancies we not know.
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Figure 1- Dependence of discrepancies 8V from stellar magnitude V

Figure 2 - Dependence of discrepancies 8(B - V) from color-index (B - V)

Table 3 - Comparison with the observed photometric data

No. HD or BD n \Vabs Veal 8Vv (B-V)obs (B-V)cal 8(B-V)
1 BD+01 2668 8 1029 10.26 -0.03 -0.09 -0.09 0.00
2 BD+02 2711 5 10.26 1029 0.03 011 -0.15 -0.04
3 BD+02 2790 3 o1 101 0.00 0.03 0.05 0.02
4 HD136161 4 8.89 8.86 -0.03 033 034 0.01
5 HD151355 7 8.85 8.85 0.00 -0.09 -0.14 -0.05
6 HD162628 3 8.28 8.09 -0.19* 0.16 0.16 0.00
7 HD174648 5 881 8.82 001 0.09 0.10 0.01
8 HD185296 5 9.68 9.65 -0.03 023 027 0.04
9 BD -03 4950 5 10.00 10.00 0.00 0.09 0.14 0.05
10 BD+01 4436 4 9.99 1001 0.02 0.03 0.06 0.02
il HD215112 4 825 820 -0.05 -0.04 001 0.05
iV BD+02 4661 6 10.05 983 -0.22* 0.38 041 0.03

n - number of observations
*- stars with the big discrepancies 8V

For three stars, we compared the observed energy distributions in their spectrums with the
distributions that are calculated from photometric data. The method of calculating the distribution of
energy in spectra of stars (absolutization) is set out in works [8, 9]. It can be used in the absence of data on
energy distribution in spectra of stars selected as standards. According to figures 3-5, there are significant
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differences between observed and calculated energy distributions for the same stars, especially in the
ultraviolet region. Discrepancies there are not only in the values themselves, but also in the course of
distribution curves. These are primarily due to the significant difference in the course of normal energy

distribution curves in the ultraviolet region for the stars of the early spectral classes. In addition, in this
region it is more difficult into account interstellar absorption.

Figure 3 - Energy distribution in spectra BD +01 2668. « - observed, x - computed

wavelength, A

Figure 4 - Energy distribution in spectra HD151355. « - observed, x - computed

100,0
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J 00

3000 4000 5000 6000 7000
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Figure 5 - Energy distribution in spectra BD +01 4436. « - observed, x - computed
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In conclusion we let's make a critical remark concerning of task of the creation spectrophotometrical
standards. It would seem that due to the mass introduction into astronomy of CCD cameras, allowing to

automate both the process of observations and their processing, the task of creating
spectrophotometric standards should be solved much faster. However currently a works on their creation
are very small. There are several reasons. One of them is the unpopularity of this kind of investigations
which certainly does not promises any discoveries. At the same time, they require a lot of time, good
photometric nights, strict adherence to the methodology, stable operation of the equipment. Therefore,
despite their importance, they are unattractive even among astronomers, especially the young. Of course,
in the end, such a network of spectrophotometric standards will be created with the help of space
telescopes. However, no such mission has been planned so far. And, apparently, it will have to wait a long
time.

| express my sincere gratitude to T. Bobryashova for her great help in carry out observations and
processing them.

The work was supported by the funding program BR05236322 of the Ministry of Education and
Science ofthe Republic ofKazakhstan and program "Development ofspace monitoring technologies and
forecasting ofnatural resources, man-made changes in the environment, creation ofspace technology and
ground space infrastructure, exploration ofobjects ofnear and near space"” (No. 05336383).

B. M. TepeLleHko
«B. . ®eceHKoB aTbiHAarbl ACTpodmanka MHCTUTYTbI» EXXLUC, AnmaTbl, KasaxcTtaH

8m 10mCMEKTPO®OTOMETP/N1IK CTAHAAPTTAP
. 12hpgeH 24h SKBATOP/IbLL AVUMAL,

AHHOTauma. byn >ocnapnaHraH Ke3eKn >XYMbICTbIH YLUiHWI Makanacbl, CreKTPo(OTOMETP/DK apasblly
XapKblpay CTaHAapTTapbliH Kypyra apHairad. 8ml10m xynabi3gblK wamagarsl 12 B-A xyngbisgap YLWiH Kesre
KepLuep/Ll aiMakTarbl CrnekTpiepLigen abcontoTa sHeprusHbIL Tapanybl KepcensreH. 3epTTenreH xynabizgap 12h
[leH 24h apanbiKTarbl Typa LWapblkTayaa acnaH akeaTopbiHa Kenbey (5 = + 3°) opHanackaH. EKiHLUI XyMmblCTarbl
XYNAbl3napmeH 6ipre onap apanbiK KapKblpayblH 3KBATOP/bIK CTaHaapTTap XYVeciH Kypaiiabl. CnekTpaiH
KepiHepnik aimakTarbl 8m10m Xynabi3ablK wamagarbl CreKTpooTOMETPAIK CTaH4APTTapabIL, Xannbl caHbl ekl
XYMbICTbIH apKacblHAa eKi ecere ecTi. JHeprusHbiH Tapanybl 340HM-660 HM aiimarbiHga 3epTTengi, albiHraH
M3MIMETTePAL, CMEeKTPAIK aKbIPaTbNbIMALUIbINEI S5HM, an anbiHraH ManiMeTTepALL CcanbICTbipMasibl opTalla
KBagpaTTblK KaTteniri 2-geH 5% -ra gewH. 3bA-kamepacbiMeH >kabablKTanraH AndpakumsaibiK CreKTPorpagTbiH
kemenveH A3T-8 »3He Lleiicc-600 TeneckonTapbiHha Oakblnaynap opbiHAangsl. Annapatypa, 6akbinay 3gici,
pefyKLUusnay >aHe ecenTeysep anrawkbl Ke3eHAi el XYMbICTa TOMbIK KeNTipisireH. 3epTTenreH >Xynabl3fgapabiH
HaTWKenepi Tikeneli 6akblnaynapablH XIHE ecenTenreH Xynabl3ablK LWamanapisl CanbiCTbipy apKblibl A4yPbICTbITbI
aNnfbliHrbl OXyMbICTapgarbigadi  ganengeHai. CoHbiMeH KaTap, OipHelle >xynabi3gap YLWiH CnekTpnepiHaeri
3HEPrUaHbIH Tapanybl POTOMETPK ManiMeTTep 6oiibiHWA ecenTeng® CnekTpAiK KnacbiHAArbl Xyngsi3gap YLiH
ynbTpa™nH aiiMakTarbl 6akbinay X3sHe ecenTey LuamanapbiHbIH alibipMalubiibirbl 20-30% feliiH xeTyi MYMKIH.
Onap »aKbIH CNEeKTP/IK Killli KnacTapAblH bICTbIK XY/AbI34apaarsl S3HEPTUAHbIH KabIMTbl Tapanybl KUCbIKTAPbIHbIH
YrKeH ailblpMalUbl/ibiKTapbl MeH CMEKTP/K KiKTeygeri kaTeniktepre 6ainaHbiCTbl. MakanaHblH KOPbITbIHAbI
6enimiHae cTaHaapTTap Kypy 60MbIHLLA XXYMbICTbIH MaLbI3AblIbIrbl MEH €3eKTi EMECTIr Typasibl M3ce/ie KeTepLUreH.

TYViH ce3nep: cneKTpooTOMETP/IK CTaHAapTTap, 3KBATOPUAbIK aiiMak, CrieKTporpad, Xynabi3aap.

B. M. TepeLleHKo
OTOO «AcTpodmanuecknin IHCTUTYT um deceHkoBa», Anmartsl, KasaxcTaH

CMEKTPO®OTOMETPUYECKWME CTAHOAPTbLI 8m10m. 1.
3KBATOPUNAJIbHAA 30HA OT 12hgo 24h

AHHOTauus. [aHHas cTaTba ABNAETCS TPeTbeli U3 cepun paboT, MOCBALLEHHbIX CO3[aHUI0 CNEKTPOGOTOMETPU-
YECKMX CTaH4apTOB MPOMEXYTOYHOro 6niecka. B Heil nmpefcTaBneHo abCOMOTHOE pacnpefeneHue 3Hepruu B
BUAMMOI 0bnacTu cnektpa ans 12 B-A-3se3g 8m10m VccnefoBaHHble 3Be34bl PACMONOXEHbI PABHOMEPHO BLO/Mb
HebecHoro akeaTtopa (5 = + 3°) B MHTepBasie NPsSIMbIX BOCXOXAeHUi oT 12h o 24h CoBMeCTHO cO 3Be3famu U3
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BTOPOI paboTbl JaHHON Cepun OHU 06pasyloT CUCTEMY 3KBATOPMA/bHbLIX CTaHLAPTOB MPOMEXYTOYHOrO 6/1ecka.
Bnarogapsa sTum Asym paboTam, o6LLee YMCO CNEKTPOPOTOMETPUUECKMX CTaHAapToB 8m10mB BMAMMOIA 061acTm
CMeKTpa yBenuuunocb Gonee yem BABOe. PacnpefeneHne 3Hepruv WUCCNefoBaHo B WHTepBaie 340HM - 660HM,
CMeKTPabHOE pa3peLLeHre CoCTaBNsaeT SHM, OTHOCUTE/bHAA C.K.0. NMOAYYEHHbIX JaHHbIX B CPEHEM COCTaB/AeT OT 2
[0 5%, BO3pacTas Ha Kpasix uccrefyemoro nHtepsana go 7-8%. HabnogeHms BbiNoiHeHbl Ha Teneckonax A3T-8 u
Lleiicc-600 ¢ momoLLb0 cnekTporpada C TOpoMAasbHOW AM(PPAKLMOHHON PeLLeTKOR. pUeMHUKOM W3MTyyeHns
cnyxuna M3C-kamepa ATIC-490EX. Mogpo6Ho annapaTypa, MeTofbl HabGMHAeHWUIA, PeayKUWil U BbIYMCNEHNI
onvcaHbl B MepBbIX ABYX paboTax 3Toro uukna. Kak n B 6onee paHHWMX paboTax, AOCTOBEPHOCTb MOMAYYEHHbIX
pesynbTaToB OLEHEHa MyTeM CPaBHEHWS BbIYMCAEHHbIX M HEMOCPeCTBEHHO HabnoAaeMbiX 3Be3AHbIX BeMUMH
nccnefoBaHHbIX 38e34. Kpome TOro, 41 HeCKOMbKWX 3Be3[, pacrpefeneHrie SHeprum B UX CrekTpax Obiio Takke
BbIYMC/IEHO NO (POTOMETPUYECKMM AaHHbIM. Pasnuuus B ynbTpaguoneToBol 061acTvi Ans 3sesf CNeKTpanbHOro
Knacca B mexay HabntogaemMbiMM WU BbIYMC/IEHHBIMW 3HAYeHMAMM MOryT gocturate 20-30%. OHu 06YyCnOBNEHbI
60/bLUMMK PA3INUNAMK B XOLE KPMBbLIX HOPMASIHOTO pacnpefenieHns SHepruy B 38e34ax 6/13KMX CreKTpaibHbIX
MOJKNACCOB W OWNOKaMK B CMEKTPasibHOW KnaccuuKkaumm. B 3aKniounTENbHOM YacTK CTaTby 3aTPOHYT BOMPOC O
B&XHOCTU U1, O4HOBPEMEHHO, HEMPECTMXXHOCTM PaboT Mo CO3aHMI0 CTaHJapPTOB.
Kntouesble cnoBa: CneKTpopOTOMETPUYECKME CTAHAAPTbI, 3KBATOPMAbHbIE 30HbI, CNEKTPOrpad, 38e3abl.
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