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MokazaHo, 4TO PyHKLMOHANbHasA OrpaHN4YEHHOCTb 3eHUT-NPUMBOPOB 1 NOSBNIEHNE COBPEMEHHbIX BbICOKO-
TOYHbIX 3NIEKTPOHHBIX TAXEOMETPOB AOSKHbI MPUBECTU K BbITECHEHUIO NMEPBbIX NOCIIEAHNMN B reode3n4ecknx
paboTax Mo BepTUKaNbHOMY MPOELMPOBAHMIO OCEBbIX TOYEK BO3BOAMMBIX 3[4aHWA U coopyxeHui. OgHako
B TKIM 45-1.03-26—2006 9neKTpOHHbI TaxeoMeTp B hyHKLMM 3eHUT-Npnbopa He paccmaTpuBaeTcs.

CneuparnbHble 3KCNepUMEHTbI 1 npakTnyeckue pabotsbl YT «feokapTy» gokasanu, YTo SNeKTPOHHLIA TaxeoMeTp,
CHabXeHHbI KOMNEHCATOPOM MarlbIX HAKMOHOB U MPU3MEHHOW 3EHUTHOW HacafKoW Ha OKynsip, B COOTBETCTBUU CO
CBOEN KOHCTPYKUMEH MOXET MPUMEHSATLCA Kak npubop BepTMKanbHOro NpPOeLMpoBaHWNSA NpU YCTaHOBKE BU3NP-
HOW OCW 3puTenbHOW TPybbl B 3apyKCMpOBaAHHOE BepTUKalibHOE MonoXeHue. [ns MonyyeHns CpaBHUTESbHbIX
XapaKTePUCTMK TOYHOCTU BepTMKanbHOro npoeumpoBaHusi TaxeometpoM TOPCON GPT 7501 u 3eHUT-npubopom
PZL-100 cooTBeTCTBYIOLUME NCCMNEOOBaHNA NPOBEAEHbl HA CTPOSALLEMCS BbICOTHOM 34aHun BusHec-LeHTpa
no yn. M. TaHka B r. MuHcke. VicxoaHas Todka BHYTPEHHEN pa3buBOYHON ceTu Haxoamnack Ha otmeTtke +0,0,
oTMeTKa nanetkn paBHaAnacb +49,5 M (nepekpbiTne 15-ro aTaxa), BbICOTA MPOELMPOBAHUSA OTHOCUTENBHO
npubopa coctasuna H = 47,8 m. [Ina NCKNOYEHNSA NOrpeLUHOCTY LieHTpMpoBaHusa oba npubopa nocnefosa-
TEeNbHO YyCTaHaBNMBanM Ha OAHOM M TOM Xe MOACTaBKe Yepe3 crneumanbHO W3rOTOBMIEHHOE adanTuBHOe
yCTPONCTBO. PacxoxaeHne MOMOXeHWUs Ha naneTke OKOHYaTeflbHbIX TOYEK MPOEeKuuW, MOMYYeHHbIX ABYMS
npubopamu, coctasuno 1,2 MM, 4TO CBMAETENLCTBYET O MPaKTUYECKOW PaBHOTOYHOCTM WMCMOMb30BAHHbIX 3e-
HUT-Npubopa n TaxeomeTpa B PYHKLMN BEPTUKANBHOIO NPOELMpPOBaHNS.

JononHnTenbHoe NPenMMyLLEeCTBO 3NEKTPOHHOIO TaxeomeTpa nepeq cneunanbHbiMu npubopamu BepTU-
KanbHOro MPOELUPOBaHNS COCTOUT B TOM, YTO B CIlydae HEKOTOPON HECOOCHOCTU reoesnyeckux OTBEpPCTUN
B MEXITaXKHbIX NEPEKPbITUAX TaxeoMeTp NO3BOMAET, OTKIOHASCb OT BEPTMKanM, BbIMOHATE BIHOC UCXOAHOW
TOYKM HA MOHTAXHbIN FOPU3OHT HaKMOHHLIM MPOELIMPOBAHMEM B TOYKY C MMAHOBLIMW KOOpAMHATaMM, OTNNY-
HbIMW OT KOOpPAWHAT MCXOAHON B MpeAenax BUMANMON Mnowaamn nanetkn. Takas Todka MOXeT OblTb 0603Haye-
Ha TOYeYHbIM CBETOAMOLOM, NOMELLEHHbIM Ha naneTke. Ee npocTpaHCTBEHHbIE MONSAPHbLIE U NPAMOYIOfbHbIE
KOOPAMHATbLI Ha FOPU3OHTaNbHON NIIOCKOCTU ONPeAensATCs YrnoBbIMA U3MEPEHUSIMU C OTcHeTamu o oboum
YrNMOMEPHbIM Kpyram 3M1eKTPOHHOrO TaxeoMeTpa U BbICOTOW NMPOeLMpOBaHuS.

MponsBoACTBEHHAsA MpakTUka U NPOBEAEHHbIE AKCMEPUMEHTLI NPUBENN K criedylownm BeiBogaM. Cospe-
MEHHbIW 3NEKTPOHHBIN TaxeoMeTp, CHabXeHHbIN OKYNSPHON Hacaakow AN BU3MPOBaHWUSA 3pUTENBHON TpyGow
B 3€HWTHOM HanpaBfeHnu, MOXHO U cnedyeT 3ddeKTMBHO NCMONb30BaTh ANs BepTUKarbHOro npoeumpoBa-
HUSA TOYEK BHYTPEHHEN reodesnyeckon OCHOBbI BO3BOAMMOIO 3[4aHWS UMW CoopyxeHusi. HassaHHbIN npubop
obecneynBaeT NepeHOC TOYEK KOOPAMHATHON OCHOBbI HA MOHTaXHbIN FOPU3OHT HE TOMIbKO MO BEPTMKaNu, HO
M C HaKIOHOM MpOeuMpYIOLLEro nyya B npeaenax nocrnegoBaTenbHOW BUAVMOCTM OTBEPCTUIN B MEXITaXKHbIX
nepekpbITUSX, YTO NO3BONAET afanTUpPoBaTb TPAEKTOPUIO MPOELMPOBaHMSA K KOHKPETHBIM YCNOBUAM €€ Mpo-
XOXOEHWNS.

KnroueBble cnoBa: 3MEKTPOHHBIN TaxeoMeTp, BepTUKanbHoe npoeuupoBaHme, pa36VIBO‘—IHbIe OoCu 34aHus,
BblCOKaA TOYHOCTb, 3(b(beKTI/IBHOCTb.

Wn. 3. bubnuorp.: 10 Ha3B.

VERTICAL PROJECTION EFFICIENCY OF PIVOT POINTS USING
ELECTRONIC TACHEOMETER DURING CONSTRUCTION
OF BUILDINGS AND STRUCTURES

NESTERENOK M. S.Y, RAK I. E.Y, VEKSIN V. N.?
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The paper shows that functional limitation of zenith devices and introduction of modern high-accuracy elec-
tronic tacheometers should lead to substitution of the mentioned devices for tacheometers in geodesic works
concerning vertical projection of pivot points of the constructed buildings and structures. However the electro-
nic tacheometer has not been considered in the function of a zenith device in TKIM 45-1.03-26—-2006 [1].
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Special experiemnts and practical works executed by UE “Geokart” has proved that in accordance with its
design the electronic tacheometer equipped with a compensator for small inclinations and zenith prism attach-
ment for ocular can be applied as a vertical projection device while setting sighting line of a telescope in a fixed
vertical position. Corresponding experiments have been carried out for multi-storied building of business centre
located in the M. Tank Street in Minsk in order to obtain comparative characteristics of vertical projection accu-
racy with the help of tacheometer TOPCON GPT 7501 and zenith device PZL-100. An initial point of the staked
grid has been situated at the elevation +0,0 m, standard graph elevation has been equal to +49,5 m (concrete
slab of the 14" floor), projection height referred to the device has been equal to H = 47,8 m. Both
devices have been set on the same stand using a purpose made adaptive device in order to exclude centering
errors. Deviation in position of final projection points on the standard graph which were obtained with the help
of two devices has been equal to 1.2 mm, that testifies practical equal accuracy of the zenith device and
tacheometer for vertical projection function.

Additional advantage of the electronic tacheometer in comparison with special vertical projection devi
ces lies in the fact that in the case of a certain misalignment of geodesic openings in intermediate floors ta-
cheometer deviating from the vertical makes it possible to carry out initial point transfer to mounting horizon
using inclined projection in the point with plane coordinates which differ from initial point coordinates within the
limits of apparent standard graph area. Such point can be indicated with the help of dot L.E.D. located on
standard graph. Its spatial polar and rectangular coordinates on horizontal plane are determined by angular
measurements with readings along both bearing circles of the electronic tacheometer and projection height.

Production practice and executed experiments have permitted to make the following conclusions: a mo-
dern electronic tacheometer equipped with ocular attachment for telescope sighting in the zenith direction can
be and must be efficiently applied for vertical point projection of internal geodetic base of a constructed building
or a structure. The mentioned device ensures transfer of geodetic base points to mounting horizon not only
vertically but also with inclination of a projected beam within sequential visibility of openings in intermediate

floors that allows to adapt projection trajectory to specific conditions of its passing.

Keywords: electronic tacheometer, vertical projection, staking grid line of building, high accuracy,

efficiency.
Fig. 3. Ref.: 10 titles.

Jns mepenaun Mo BEpTUKAIM TOYEK BHYTPEH-
Hell pa30MBOYHON OCHOBBI 3[aHUs (COOPYKECHHS)
npeHa3HaYeHbl MPHOOPHI BEPTUKAIBHOTO IPO-
erupoBanus (I1BII), B ux uucie onTUKO-MeXaHU-
geckue 3eHuT-puoopsr ZNL, OIIII, PZL-100 u
nazepusie LV1, JI3L, pekoMmenmoBanueie 1. 8.2.2
TKII 45-1.03-26-2006 [1]. O6pa3iusl pekoMeHay-
€MBIX BU3UPHBIX IIEJICH MPHUBEICHH B HOPMAaTHB-
HOM JOKyMeHTe [2]. Pe3ynpTaTsl iccneoBaHuil mo
MIPUMEHEHUIO Ha3BaHBIX MPUOOPOB I obecriede-
HUSI 3aJaHHOW T'€OMETPHYECKOH TOYHOCTH CTpOU-
TENbCTBA, U3JI0KCHHBIC B MyOnukarusx [3—-9], mo-
CIIY’)KWJTH OCHOBOM pEKOMEHJAIN 10 BEIOOpY
HanOoiee YhPEeKTUBHON METOMUKH TIEpeIadn Ocei
3MaHUS 10 BEPTHKAIM B TUIHYHBIX YCIOBHAX
cTpoutenbcTBa. Ho B JanbHelIIeM mpakTHKa Mo-
Kazana, 49T0 (YHKIHOHAIBHAS OTPaHMYEHHOCTH
3€HUT-TIPUOOPOB U TMOSBICHHE COBPEMEHHBIX MHO-
ro()yHKIIMOHATBHBIX BBICOKOTOYHBIX AJIEKTPOHHBIX
TaXEOMETPOB TPHBOAAT K BBITECHEHHIO MEPBBIX
nocneqaumu. OmHako B [1, 3-9] anekTpoHHBIH
TaxeoMeTp B (YHKIMM 3€HHUT-IpUOOpa HE pac-
CMaTpHUBaeTCsl.

CriennanbHbIE SKCIIEPUMEHTHI M TIPAKTHIECKHE
paboter YII «I'eokapT» J0Ka3aiu, 4TO 3JICKTPOH-
HBI TaxeoMeTp, CHaOXEHHBIH KOMIICHCATOPOM
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MaJbIX HaKJIOHOB U MPU3MEHHOW 3€HUTHOM Hacai-
KOW Ha OKYyJIp, B COOTBETCTBUU CO CBOEU KOH-
CTPYKITHEH MOXKeT puMeHsAThCs B pynkimu [1BI1
P yCTAaHOBKE BU3UPHOW OCH 3PUTEIBHOU TPYOBI
B 3a(MKCHPOBAaHHOE BEPTUKAIBHOE TMOJIOKEHHUE.
Jnga monmydeHust CpaBHHUTENBHBIX XapaKTePHUCTHK
TOYHOCTH BEPTHKAJIBHOTO MPOCHUPOBAHUS Taxeo-
merpom TOPCON GPT 7501 u 3enur-npubGopom
PZL-100 cooTBeTcTBYyIOIIME HCCICIOBAHUS TPO-
BEJIEHBl Ha CTPOSIIEMCS BBICOTHOM 3JaHUU OW3-
Hec-1ieHTpa 1o yi. M. Tanka B 1. Muncke. Ucxon-
Has TOYKAa BHYTPEHHEW pa3OMBOYHON CETH HaXo-
mutace Ha ortMetke =0,0, OTMeTKa TaleTKu
paBusutace +49.5 M (mepekpeitne 15-To 3Taxa),
BBICOTA TPOCIUPOBAHUSI OTHOCHUTEIBHO MpHUOOpa
cocraBwia H = 47,8 m. [{ns uckimodeHus mnorpemi-
HOCTH ILIEHTpupoBaHus o0a mnpubopa mnocieno-
BaTEJIbHO YCTaHABJIMBAJIM Ha OJIHOW M TOH XK€
MO/ICTaBKE dYepe3 CHeNHajJbHO M3TOTOBIEHHOE
ajanTuBHOE ycTpoiicTBo. KaxapiM npubopom mc-
XOJHasi TOYKa MPOENHpOoBajach Ha MANETKy C Iie-
HOM neneHust ceTku kBaapartoB 10x10 MM (puc. 1)
MIPH YETHIPEX €ro OPHEHTAISIX 10 YTIIOMEPHOMY
kpyry (0, 90, 180, 270°). Pe3ynbrathl mpoerupo-
BaHUs TPEJICTaBICHbl Ha puc. 1. OnpenencHue Ha
MajeTKe MecTa CPEeJHUX TOUYEK IPOCIHUPOBAHUS
MOKa3aHO Ha puc. 2.
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Puc. 1. ITanerka 1 TOYKH IPOCLUPOBAHUS
npubopamu PZL-100 u TOPCON GPT 7501

10 Mm

Puc. 2. OnpeneneHue Ha aneTKe MECTa CPEIHUX TOUEK
MpoeuupoBaHus: Ui 3eHuT-npudopa PZL-100 (Touka o)
u taxeomerpa TOPCON GPT 7501 (Touxa o)

Taxeomerpom TOPCON BepTHKanbHOE MPO-
SIUPOBaHNE BBHIMONHSAIN ONTHYECKHUM BHU3HUPOBa-
HUEM (BHU3HMPHOH OCBIO TpyObl) 6e3 mpUMEHEHHS
nazepHoro naimbHoMepa B mojoxkenusx KJI u KII
(puc. 1) mpu HEM3MEHHOM 3aKPCIICHUH 3PUTEITh-
HOM TpyOBl. B TakoM MOJOKEHWH DIEKTPOHHBIN
TaXxeoMETp HACTPOEH KakK 3eHUT-IPHOOp, ero pac-

YeTHasg YIJI0Bas TOTPEIIHOCTh MPOEIHPOBAHUS
ompenenseTcss TOUHOCThIO paboThl KOMIIEHCATOpa
MaJbIX HakIoOHOB (0e3 yuera pedpakInOHHBIX
BO3ICHUCTBUI HA TPACKTOPUIO CBETOBOTO Jy4a) U
OLIEHMBAETCS BENUYMHON My, = Hm,/p = £0,07 MM,
rae m, = +0,3" — yrioBast OrpelIHOCTh KOMIICH-
canuu; p = 206265 — 9ucIo CeKyH B paiuaHe.

W3 puc. 1 1 2 BUAHO, YTO YETHIPEXYTOJILHUKH,
00pa3oBaHHbBIE TOUKaMHU NMPOEKIHU mpudopoB PZL
Y TaxeoMeTpa, OJM3KH K paBHOCTOPOHHHM, CIIEIO-
BaTeNbHO, MPOEHUPOBAHUE BBHIIOJHEHO BIIOJHE
HaIe)KHO, M CpPEeIHHME TOUYKM IMPOEKIMH HaXOoJATCs
B IEPECEUECHUSX [UaroHajleil COOTBETCTBYIOIINX
¢uryp, a mocepequHe MEXIY CPEAHUMHU TOUYKAMH
MPOEKIMK TaxeoMmeTpa, momydeHHbIMH Tipu  KJI
u KII, BEIOpaHO OKOHYATEIILHOE IOJIOXKCHHE MCKO-
MOW TOYKH MpOeKINH. PacxoxIeHne NonoKeHs Ha
MaJIETKE OKOHYATENBHBIX TOYEK IPOEKIMH, TONIy-
YEeHHBIX JBYMs NPHOOpaMH, COCTABHIIO 1,2 MM, 4YTO
CBHUJICTETIHCTBYET O MPAKTHYECKOH PaBHOTOYHOCTH
WCIIONb30BAHHBIX 3CHHUT-IPUOOpPa M TaxeoMmeTpa
B ()YHKIUH BEPTUKAIFHOTO MPOSIUPOBAHHSI.

JlononHuTENEHOE MPENMYILECTBO IEKTPOHHO-
ro TaxeoMeTpa Iepen CHeNUalbHBIMU MpUOopaMu
BEPTHKAIBHOTO MPOEIMPOBAHUA COCTOUT B TOM,
YTO B CIy4ae HEKOTOPOH HECOOCHOCTH Teoe3nde-
CKHX OTBEPCTHH B MEXITAXKHBIX MEPEKPBITHSIX Ta-
XEOMETp TO3BOJSET, OTKIOHAACH OT BEPTHUKAIH,
BBITOJIHATh BHIHOC MCXOJHON TOYKH HAa MOHTaXK-
HBI TOPW3OHT HAKJIOHHBIM IPOCHUPOBAHHUEM B
TOYKY C IUTAHOBBIMH KOOPIWHATAMH, OTIHMYHBIMA
OT KOOpAMHAT HMCXOJHOM B Ipenenax BUAMMOMN
IO NaeTKH (puc. 3).

0

T X T

-

yOPN

i §
T

1

|

1

1

10 MM
‘.‘\H L
@

§ [ 10 MM
| ps

T 1=

Ay

Puc. 3. IlpoenpoBaHye 0CEBOM TOUKHU Ha MAJIETKy HA MOHTaKHOM FOPU30HTE JIy4OM, OTKJIIOHCHHBIM OT BEPTHUKAJIM:
a — OTKJIOHEHHE JTy4a; 6 — OpHeHTanus OTKIIOHEHHS B IPOEKINH Ha NaJeTKy; 4’ — OTBECHas MPOEKIHS MCXOIHOTO IyHKTA A;
V — yrojl OTKJIOHEHHS IPOCLUPYIOLIETo JIyda OT BepTHKaIH; B — HakioHHAas mpoekuus Touku 4; OPII — opueHTHPHBIA MyHKT;
[ — FOPH3OHTAIBHBII YroJl OPUEHTAIINH JIMHEHHOTO cMeleHust L npoekimu B; | — BbicoTa npubopa
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Takast Touka MOXKeT OBITh 00O3HAUYEHA TOYEH-
HBIM CBETOJIMOJIOM, ITOMEIICHHBIM Ha manetke. Ee
MIPOCTPAaHCTBEHHBIE TOJSPHBIE M TPAMOYTOJIbHBIE
KOOPJMHATH HAa TOPHU3OHTAIBHON  IUIOCKOCTH
OTIPEACISAIOTCS YIJIOBBIMH M3MEPEHUSIMH C OTCYE-
TaMH TI0 000UM YTJIOMEPHBIM KPyTaM 3JIEKTPOHHO-
ro TaxeoMeTpa M BhICOTOW mpoenupoBanus. [Ipu-
BeIeM pacyeT He0OXO0AUMON TOYHOCTH W3MEPEHHM
MpH  KOOPAWHUPOBAHUHM BBICOKOPACTIONOKEHHON
TOYKH Ha MAJICTKE HAKIOHHBIM TPOCIIMPOBAHUEM.

Jluneitnoe (monsipHOE) OTKIOHEHHEe L u Koop-
muHaT Xg, Yg HAaKJIOHHO CIPOCIUPOBAHHON TOY-
KH B OTHOCHUTENBHO MUCXOJIHOW TOUYKH A BBIYUCIIS-
nu (B MM) 110 popmymam:

L = H(/p); 1)
Xg = Xa + Lcosp; 2
YB = YA + LsinB, (3)

IJIe V — YTroJI OTKJIOHEHHUS MPOCIMPYIONIETO JIyda
OT BEPTUKAIH; [} — TOPU3OHTAIBHBIN (ITOJISIPHEII)
Yrojl MEXIY OCbl0 a0CHHCC TaJeTKH W HamlpaBiie-
HUEM JTMHEHHOTO (TTOJIIPHOTO) OTKIIOHEHMS L.

PacdeTHyI0 MOTrpemHOCT ONpeeeHusT KOop-
JIUHAT TOYKH B (B MM) OIICHHBAIIU 110 (hopMyJie

mzg = (HM, /p)> +(Lmg /p)® +m; +mi,  (4)
I7ie TIepBOE CllaraeMoe IMpaBOil YacTH BBIpaXkaeT
MOTPENIHOCTh BBIYMCICHHOW BenW4uMHbI L; BTO-
poe — HOTpEIHOCTh TMOJOKEHUSI TOUKH B 3a c4eT
MOTPEIIHOCTH HM3MEPEHUSI OPHEHTHPYIOLIEro yr-
na 3; M, — MOrpenTHOCTh IICHTPUPOBAHUS IIPUOOpa
HaJl HCXOAHBIM IYHKTOM A; Mp — MOTPELIHOCTb
(ukcanuy ToYKH B Ha MOHTQ)KHOM TOPU30HTE.

Ipu H = 50000 mm; m, = 3"; L =150 Mmm; mg =
= 5", my = 1,0 mm; mg = 1,5 MM o dopmyne (4)
omnpeznensieM M,z = £2 MM, IIPH 3TOM COrIacHo [1]
JOITyCTUMAasl TIOTPELIHOCTD MPOSLUPOBAHUSI TOUYEK
BHYTPEHHEW pa30MBOYHOW OCHOBHI Ha BBICOTY
50 M cocraBmsgeT £2,5 MM, CIeAOBaTEIBLHO, pac-
CMaTpHBaeMBIl 3JIEKTPOHHBIN TaxeoMeTp obecrie-
YMBaeT HOPMATHUBHYIO TOYHOCTDH Tepeiaun IaHo-
BBIX KOOPJUHAT HA MOHTaXXHBI TOPU30HT HAKIIOH-
HBIM MPOELPOBAHUEM.

B ¢opmynax (2) u (3) HeoOxoauMo ompene-
JUTH AOITyCTUMBIe TIorpertHocTd AH, Av u AP u3-
MepeHHst BelIHYrH H, v U 3 ¢ y4eToM TOro, 4To
oTkiioHeHue L moxer mocturats 15 cm. Hampu-
mep, mipu Beicore H = 50000 MM u momycTumoi
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pacyeTHOW MOTPEIIHOCTH ONPE/ICICHUS CMellle-
Hus L, paBHoii AL = 1 MM, Haxoum:

AH = ALp/(HAv) = (1 - 206265)/(50000 - 3") =
=14 wm;

Av = (AL/H)p = (1/50000) - 206265 = 4";

AB = (A,p)/L = (1 - 206265)/150 = 1375" =
= 23'=0,38°.

st BeIcoTHI mpoerupoBanus H = 100 M mpu
AL = 2 MM, yauTsiBas pedpakiiOHHBIC BO3ICH-
CTBUS Ha TPACKTOPUIO BU3UPHOTO JIy4ya, B UCIIOJIb-
30BaHHbBIC BhINIE (POPMYJIIBI CIICIYET BBECTH IOBBI-
Maronui  TpUOOPHYI0 TOYHOCTH Kod(ddummeHt
¢ TIpeIBapuUTEILHBIM 3HaUeHHeM K = 0,5, Torma:

AH = K(ALp)/(HAv) =
= 0,5(2 - 206265)/(100000 - 3") = 0,7 u;

Av = K(AL/H)p = 0,5(2/100000) - 206265 = 2";
AB = K(A,p)/L = 0,5(2 - 206265)/150 = 0,38°.

OmBIT IpUMEHEHHSI TIPHOOPOB BEPTUKAITBHOTO
MPOEUMPOBAaHUA U HKCIEPHUMEHTAJIbHBIE HCCIIEI0-
BaHUsI [I0Ka3aJlv, YTO BO U30EKaHHE NCUE3HOBEHHS
ONTUYECKON BHINMOCTH CKBO3b OTBEPCTHSI B MEXK-
STaXHBIX MEPEeKPBITHIAX W IS OCIalIIeHus: pe-
(paKkLIMOHHBIX HWCKPUBJIEHUH BU3UPHOTO Jyda,
paccMoTpeHHBIX B [10], BepTHKanbHOE IMPOEIUPO-
BaHHWE CJIeyeT MPON3BOAUTH IO YaCTAM — CEKIIHSI-
Mu gepe3 Kaxnabie 40—60 M BBICOTBI, HO TIPEIEITh-
Hasl BBICOTA CEKIUH TPEeOyeT yTOUHEHHUSI.

BBIB O /1 bl

[IponsBoacTBeHHAs TPaKTHKA W TPOBENECHHBIC
SKCIIEPUMEHTHI IPUBOIAT K CIEAYIOIINM BBIBOAM.

1. CoBpeMeHHBI  BIIEKTPOHHBIA  TaXeoMeETp,
CHaOXKEHHBIN OKYJIAPHON HacalKoW JUisi BU3UPOBA-
HUS 3pUTEIHHOW TpyOOH B 3E€HWUTHOM HAarpaBJe-
HHW, MOKHO U clieryeT (P PEeKTHBHO UCITOIB30BaTh
JUTST BEPTHUKAIBHOTO TPOEIMPOBAHUS TOYEK BHYT-
pEeHHel reoie3nYecKo OCHOBBI BO3BOJAMMOIO 3/1a-
HUS W COOPYKCHUSL.

2. HaszpauHublit mpubop oOecrieunBaeT MepeHoc
TOYEK KOOPIWHATHOM OCHOBBI Ha MOHTa)KHBIM Io-
PHU30HT HE TOJBKO 10 BEPTUKAIH, HO U C HAKIIOHOM
MIPOELUPYIOIIEro Jy4a B TMpeaenax IocienoBa-
TEJIbHOM BHJIMMOCTH OTBEPCTHH B MEKITAKHBIX
MIEPEKPBITHIX, YTO TMO3BOJSIET alanTHPOBATh Tpa-
CKTOPHUIO TIPOCIUPOBAHMS K KOHKPETHBIM YCIO-
BUSIM €€ TIPOXOXKICHHUSI.
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