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MPOBJIEMBI PA3BUTHA KOHCTPYKITAN OIIOPHBIX ITYHKTOB
IT'EOAEINYECKHNX CETEN

eprazina@mail.ru
B nacmosiujee 6pems 6onpocol pexoHCMPYKYUU U NOCPOEHSI ONOPHBIX NYHKMOG 20CY0apCmeeHHOT
2eooe3uyeckoli cemu mpebyiom 0cob020 eHuManusl. J{is obecneuenus ux SKCNIyamayuoOHHbIX XapaKmepu-
CIUK HeOOXO0UMO MOOCPHUSUPOBAMb HE MONBKO KOHCHPYKYUY ONOPHBIX NYHKMOG, HO U UX COCHAGLAIOUUE
— yeump u cuenan. 110 KOHCmMPYKMUGHBIM U SKOHOMUHECKUM COOOPANCEHUAM NPEOIa2aemes UCNOIbL306AHb
cOOpHO - pazbdOPHYIO NEPEHOCHYIO KOHCIMPYKYUIO cueHana. J{is obecnevenus yemoidueocmy yeHmpa 6
2PYHmMe npeoaazaemecs 3aMeHa OeMOHHBIX MOHOIUMOG I MEMALIUYECKUX MPYD Mamepuaiamu, ooaaodaio-
wuMu 60abULeT NPOYHOCHIBIO 1t YOOOCMBOM 3AKAAOKI. DMU 860NPOCHl MPeOVIon HUMAMEIbHO20 U3VHEH
s paspabomxu KOHCMPYKYUE ONOPHBIX NYHKMOE HAubOoIee payUOHANbHO OMEEUAIOUUX IKCHTYAMAYUOH-
HOIM U KIUMAMUYECKUM mMpedo8anusm, cCoOoOmeememeyiowum 0as pasuulx pationos Poccuiicxoii @edepayuu.
Knroueesnvie ciiosa: zeodesuuecxkas cemv, ONOPHBIIL NYHKM, YEHMP 200€3UHeCK020 NYHKM, CUSHAT 280~

0e3uueckoeo NYHKmd, myp, nPOCHMOU CUSHANL, NUPAMUOQ.

Beenenue. I'eomesmueckoe u Tomorpadudc-
CKOE 00CCICUYCHNE TCPPUTOPHH B MPHUHSITHIX TOCY-
JApCTBOM MacmrTabax M CHCTEMaxX KOOPAWHAT SB-
JSIeTCS OXHOM M3 OCHOBHBIX 337a4 €ro 3KOHOMHUYC-
CKOT'O Pa3BUTHSL.

COBOKYITHOCTE 3aKPCILICHHBIX HA MECTHOCTH
WM 3JaHUIX MyHKTOB, MOJOKEHHE KOTOPBIX OMpe-
JCJICHO B €AWHOU CHCTEME KOOPAMHAT, HA3BIBAIOT
reoae3mdeckumMu cetaMu. [lo HasHa4YeHHMIO ceTH
MOJPA3JC/LIIOTCI Ha ILTaHOBBIC M BBICOTHBIC. [lo
TOYHOCTH HW3MEPCHUS, IUIOWAAN Pa3MEIICHHUS U
IJIOTHOCTH MYHKTOB TCOAC3HUECKUE CETH MOApas-
JCJISIOTCS HAa TOCYAApPCTBCHHBIC, MECTHBIC — CETH
crymeHus u ¢cbeMouHbie. OOIUM HPHHIHIIOM I10-
CTPOCHUS TCOJC3UICCKUX CETCH SIBJISICTCS PUHLIUIT
«OT OOIIEro K 4acTHOMY» M BKJIIOUYACT B ces reo-
JC3UYCCKUC MOCTPOCHMS PA3NHYHBIX KIACCOB TOY-
HOCTH: (yHAAMEHTATIBHY IO acTpPOHOMO-
TCOAC3MICCKYIO CETh, BBICOKOTOUHYIO T€OC3UYC-
CKVIO CCTh, CIIYTHHKOBYIO TCOIEC3HYCCKYIO CETh 1
knacca. B ykazaHHyIO cHCTEMY MOCTPOCHHU BITH-
CBIBAIOTCS TAKXKE CYLICCTBYIOIIME CCTH TPHAHTYIIS-
oun ¥ noauronoMeTpud 1.4 xaaccos. [1]

CornacHo 3TOMY MPUHLMITY CHAadana Ha BCCH
TCPPUTOPUHU CTPAHBI CO3AAETCS PEAKAs CETh MYHK-
TOB BBICHICTO Kjacca - GyHAAMECHTAIbHAS ACTPOHO-
MO-Teoe3uIecKas cetb. OHA COCTOUT M3 MOCTOSH-
HO JACHCTBYIOIUX U MEPHOAMICCKU OIMPEASISICMBIX
nyHKkToB Pockaptorpadum, QopMupyromux eau-
HYIO CcTh Ha Tepputopun Poccuiickoit ®eaeparmy,
U CIYXHUT UCXOJHOM reOAE3HYECKOM OCHOBOM s
JAJTPHCUIICTO MOBBIIICHUS TOYHOCTH IMyHKTOB TOC-
VAAPCTBCHHON TCOAC3UUCCKON CeTH. 3areM CeTh
CT'YIIAFOT MyHKTAMH MCHBINCH TOYHOCTH, UCIOIb-
3ysl MYHKTHI BBICIIETO Kjacca Kak ucxogusie. [Ipo-
LECC CTYIICHHUS TeOJE3UICCKUX CETCH MPOAOIKACT-

¢ 10 TEX MOP, MOKa HA JAaHHOM y4acTKe OyAeT Co-
3aHA CCTh ¢ HY>KHOU ITIOTHOCTBIO MTYHKTOB.

I/ICHOHBSYH KOOpAWHATBI UJIX OTMCTKHU ITYyHK-
TOB TCOAC3UUCCKUX CETCH, MOKHO PCIIATh KaK BO-
MPOCHI OOIICTOCYAAPCTBCHHOIO 3HAYCHUS, TaKHE,
KaK OCBOCHHUC MAJIOU3ZYUCHHBIX, TPYAHOAOCTYIIHBIX
PETHOHOB, HAOIIOACHHE 33 TVIOOATBHBIMH TCKTOHH-
YCCKUMH TMPOoICCCaMU, TaK W KOHKPCTHBIC 3ala4du
HH)KeHepHOﬁ NPAKTHUKHW, TaKUC KaK CbCMKa HC-
OONPIIMX YYACTKOB B KPYHHBIX MacinTtadax, Mpo-
KJIaaKa TpacC HHKCHCPHBIX KOMMYHI/IKaLII/II\/'I nu T.II.
(2]

TlNocyaapcTeenHas reoxe3nucckas cetb Poccnn
00CCIICUNBACT PACITPOCTPAHCHUE KOOPAUHAT U BbI-
COT Ha TCPPUTOPUU TOCYyAAPCTBa U ABJIACTCA UC-
XO,Z[HOI\/'I AN TOCTPOCHUA APYTUX T'COACIUUCCKUX
ceted. OHA SABIACTCSA TIAABHOM TC€OAC3HUCCKOM OC-
HOBOU TOMOTPA(UISCKUX ChEMOK BCEX MaciuTaboB
" JOJKHA YAOBJIICTBOPATDH TpC6OBaHI/IHM HapoaAHOIO
XO3SHCTBA U OOOPOHBI CTPAHBI MPU PELICHUHA COOT-
BCTCTBYIOINUX HAVYHBIX U HHXKCHEPHBIX 3aaa4. OHa
JOJDKHA TIOKPBIBATh BCKO TEPPUTOPHIO CTPAHBI
CIUTOINb ¢ HEOOXOMUMOU TVCTOTOH M TOYHOCTBIO
OmpeacACHU MOJA0XKCHUA TyHKTOB. [3] IlosTOomMy
BOIIPOC MO CO3MAHUIO M BOCCTAHOBICHUIO IMYHKTOB
roCyJapCTBCHHOH I'¢OIe3UICCKON CeTH akTyajicH. B
90-¢ roapl OOJBIIOE KOAHYCCTBO MYHKTOB CO BPE-
MEHEM OBIIO YTEPSHO, HEKOTOPBIC PA3PYILICHBI H3-
3a MOTOIHBIX YCIOBHH, a TAKXKE ACHCTBUU TIOACH U
ap. B Hactosiee Bpemst HCOOXOAUMO MPOBOAMTH
paboThl MO HAOFOACHUIO U BOCCTAHOBICHUIO yTpa-
YCHHBIX MYHKTOB I'€OJC3UUCCKON CETH, pa3pabarsi-
BATh HOBBIC TCXHOJIOIMH MPOU3IBOACTBA KOHCTPYK-
IIUH OTIOPHBIX ITYHKTOB.

HezaBucumo oT kiacca cetu A1st 00eCTIeUCHUs
MMPOYHOCTH, JOJTOBPEMCHHOH COXPAaHHOCTH W
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HEH3MCHHOCTH TOJOXKCHUS MYHKTOB HX TPeOyeTcs
CTPOUTHh W3 BBICOKOIIPOYHBIX CTPOHUTEIBHBIX MaTe-
pHANOB, IPH 3TOM He 3a0biBasg 00 SKOHOMHUYCCKOU
CTOpPOHE BOTIPOCA.

KoHcTpyKnHH ONOPHBIX MYHKTOB H CIOCO-
Ob1 ux yayuineHus. ['eomesnueckas ceTh 3akpen-
JETCS OTIOPHBIMH T'€0JE3UIECKUMHE ITyHKTaMH, KO-
TOpPBIE UMEIOT ABE COCTABJLIIOIIME, 3TO 3aTOXKCH-
HBIM B 36MJIIO LICHTP, SBJIAIOIIMICA HOCHUTEIIEM KO-
OpAVHAT ¥ NMPU3BAHHEIN JOJITOBPEMEHHO COXPAHATD
HEHU3MEHHBIM ITOJIO’KEHUE CBOSH OCHOBHOU JCTAIH -
MapKH HEHTPa, K KOTOPOH OTHOCATCS KOOPIWHATEHI
IYHKTa ¥ BO3BEJCHHOE HAJ HHM COOPYXCHHE —
cUrHan, o0O3HAYAKOIIMU MONOKCHHE LCHTPA Ha
MECTHOCTH U OOCCICUHMBAIOLUINHA B3AHMHYIO BUIH-
MOCTB CMEKHBIX ITYHKTOB CETH.

Cursan reoge3ndecKoro IMyHKTa BO3BOJUTCS
Ha OTIPEICICHHOMN BBICOTE, XapaKTEpHOH U paccyu-

TaHHOU MPU PEKOTHOCHUPOBKE KOHKPETHOU MECT-
Hoctd. OH mpeaHa3HAuYeH A1 YCTAHOBKH HA HEM
HHCTPYMCHTA, BHU3HPHOH LEITH, OTPKATCIS WIH
PETpaHCIATOPA, YTOOBI OOCCICUUTh MEHKAY IMYHK-
TaMH NPSAMYI0 BHAAMOCTb H MPOXOXKACHHE TVUCH
CBETAa (SMEKTPOMArHUTHHIX KOJIcOaHuUi) Ha HEOOXO0-
JUMOH BBICOTC HAJ MOBEPXHOCTBIO 3EMITH WM IPe-
miaTcTBUEM. [IpHMEHSIOT CHTHANBI CICAVIOIIUX TH-
MOB: TYP, MPOCTasd MUpPaMUJIA, MPOCTON U CIOXKHBIH
curHaiel. Typsl (puc. 1, ) u nupamuzst (puc. 1, 0)
COOPYIKAIOT B MYHKTAX, ¢ KOTOPBIX BHIUMOCTbh Ha
COCEJHUE MYHKTHI OTKpBIBacTcs ¢ 3eMiu. [Ipocteie
curHajbl (puc. 1, 6) CTPoaT B TEX CAyd4asx, KOraa
JUTsE HAOTFOICHUEH HEOOXOAUM MOABEM MIPUOOPa HA
semieit Ha 10 M, a ciaoxkubie (puc. 1, 2) — Oomee
10 M. Iupamuapl ¥ CUrHAIIBL MOTYT OBITH YETHIPEX-
TPaHHBIMU M TPEXTPAHHBIMHE. [3]

a) -

Mapka

<=7

A4-10 m

THTTTITH]

-
=

1/3h

F A I
M

Puc. 1. I'eonesnueckue 3Haku:
a — Typ, 6 — IpocTas MUPaMUIa; 6 — MPOCTOM CUTHAT, 2 — CIOXKHEIM CHTHAI:
[ — 1eHTp; 2 — CTONHUK JUIsl YCTAHOBKH TEOJIOIINTA, 3 — ILIOIAJIKa JiIsl HaOJIoaTelst,
4 — BU3UPHBIA TUIKHAP A1 HAOIIOJICHUS O CMEXHOTO Iy HKTa

Ecmu curnan  paccMarpuBaTh Kak TPOCTPaH-
CTBCHHyIO CTCp)KHCByIO CI/ICTCMy, TO €TI0 KOHCprK-
LU0 HEOOX0IUMO pa3paboTark Tak, YToObl OHA 00-
mazanga JOCTATOUHOM KECTKOCTRIO M ObLIa CHOCO0-
HOH CONPOTHBIATBECA YOpPyruM Acdopmariusm,
1509(5 HpI/I 5TOM MHUHU MaJ'ILHbII\/'I BCC. I/I aSI/IMyTaJ'IL-
HBIC CABHUTU HC OOJI)KHBI BBI3BIBATH OH.II/I6OK, npe-
poimaromux + 0,3-0,4".

Taxoro poma TpeGoBaHHE BO3MOXKHO obecre-
YUTHb TOJBKO ITOCJIC HAMJICKAIIC IMOCTABJICHHBIX HC-
CNICAOBAHUH MCTAIMYCCKHUX CHIHAJIOB PAa3THIHOU
BBICOTBI M KOHCTPYKIHHA U 0TOOpa TEX U3 HHX, KO-
TOpeic  OVAYT YIOBICTBOPATH IOCTABICHHOMY
VYCIOBHIO MPH YIOTPCOJACHUM UX B OMPEACICHHBIX
TEMIICPATYPHBIX U BETPOBBHIX pexkumax. Tpebosa-
HUC KCCTKOCTU ABJIACTCA HACTOJIBKO AOMHUHHUPYIO-
UM, 9TO OJHOBPEMCHHO OOCCIICUMBACT AOCTATOY-
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HVIO NPOYHOCTh KOHCTpyKImu [2]. Ho ¢ axoHOMH-
YECKOW TOUKH 3PEHUA, YTUKEICHHAA KOHCTPYKIIHA
CHUTHaJa TIOCTOSHHOTO 3aKPEIUICHHS, BBI3BAHHAA
obecreucHreM CTaOWIBHOCTH U KECTKOCTH B MPO-
[eCce IKCIUIyaTallid, ABIAETCS €T0 HEIOCTATKOM,
TaK Kak OOJIbIIKE 3aTpaThl HA METAIL.

B HEKOTOpBIX paBHUHHBIX 3aCEICHHBIX M 3a-
CTPOEHHBIX paloHax, 3a UCKIIOUYEHHUEM T'OPHBIX, TI0
KOHCTPYKTHBHBIM H 3KOHOMHYCCKUM COOOPAXKCHH-
SIM BBITOJHO IPHUMEHATh TEPEHOCHBIC METAJLIHIE-
ckue curHamel. Hampumep, xoHcTpykius cOOpHO-
PasbopHOro METATUIMYECKOrO CHUTHAJA COCTOHMT W3
BHYTPCHHEH M BHCIIHEHM YCCUCHHBIX IMUPAMUJ, PaB-
HOH BBICOTBI, HECOIPHUKACAIOIIUXCI MEKIY COOOM,
cOOUPacMBIX M3 PAMHBIX CCKLHMH HAa MECTE Pacmo-
JIOKCHHUS MYHKTA OMOPHOW WK pa3OHBOYHOU reo-

nesuueckor cetu (puc. 2). Ilpu 3ToM Ha BHYTpeH-
HEU OUpaMUAE PacloIOKEHA IIIUTA AJI1 YCTAHOBKU
IITATHBA C NPUOOPOM HITH BU3HPHOH LIETBIO, 2 Ha
BHEINHEH - moMocT na Habmoparens. Takas koH-
CTPYKLHMS TEOAC3UUCCKOrO 3HAKA TO3BOSET BHI-
NOOJIHATD UBMCPCHUA € MPUMCHCHUCM 3JICKTPOHHBIX
TAXCOMETPOB U CBETOJATBHOMEPOB H TAKHM 00Opa-
30M PACIIMPSCT JUANA30H HCIOIb30BAHMS 3HAKOB.
[4]. WUcmomsszoBanue Takux COOPHO-Pa30OPHBIX
CUTHAJIOB IMOMOTracT 3HAUYUTCIIBHO S3KOHOMUTL CPCA-
cTBa B paboTax NMpPH NOCTPOCHHUU TPHAHTYJIALIHOH-
HOH WM MNOJIUTOHOMETPHUYECKOM CETeH, a TaKxKe
CHH3HUTE TPYAOECMKOCTb CTPOMTENBHBEIX padoT, 00-
JICTYUTh TPYJ CTPOUTCIBHBEIX OPUraj, uTo YIpoIa-
€T OPTaHM3ALHIO [COAC3MICCKHUX PadoT.

10 1

Puc. 2. C6opHO-pa30opHbIM MeTAINIMYECKUHY CUTHAIL:
a — BHEIIHSIS 9acTh, 6 — BHYTPEHHSAA YaCTh:
] — BHyTpeHH: MIpaMUAa; 2 — IUIATA;, 3 — KPYTOBOE OTBEPCTHE B IDIUTE, 4 — YTy OIICHHE ISl YCTAHOBKH HOMKEK
IITaTUBA HaJ NEHTPOM; 5 — BHEIIHsI IMpaMK/Ia;, 6 — JICHTOUHEIM TOMOCT JJIA IiepeMellleHns HaOlmoaTels, 7 — Iepuiia
6e30IaCHOCTH, § — IIepeKIIauHBI JUIS [I0J{beMa HaOMo[aTells, 9 — MeTalNIMYeCKHe CeKIAH; /() — CTEIKOBEIE COEJIUHEHUS

3a70KECHHBIC B 3¢MIIIO LICHTPBI, SBIIIOIINACCS
HOCHTEIISIMH KOOPAUHAT U BBICOT NYHKTOB, XOJDKHEI
OBITh HAACHKHO 3AKPCIUICHBI HA MECTHOCTH. Y CTOU-
YHBOCTh LICHTPA B TPYHTE 3aBHCUT OT MHOTHX (hak-
TOPOB: OT COCTaBa M CBOWMCTB IPYHTa (cKana, Cy-
[JIMHOK, MENOBBIC OTJOXKCHHS M T. I.), TIYOHHBEI
MPOMEP3aHKsl W OTTAMBAHHUS TPYHTA, H3MCHEHHS
BIJKHOCTH TPYHTA, H3MCHCHHS YPOBHS TPYHTOBBIX
BoA | 1p. [5] BaxnelimmMm TpeGOBaHHEM, IPEABAB-
JSIEMBIM K LICHTPaM IeOAC3HYCCKUX MYHKTOB TOCY-
JIApCTBEHHON T€0JE3UYECKON CETH, SBISACTCI CO-
XPaHHOCTh LICHTPA U HEU3MEHHOCTD €TO MOJIOKCHUS
B IPYHTE B IJIAHE W IO BRICOTE B TCUCHHE JTHTEIIb-
HOTO BPEMEHHM, IMPHUYIEM HE3aBHUCHMO OT KJjacca ce-
Td. g BBIMOMHEHHUST 3TOr0 TPEOOBAHMS LIEHTPHI
JCNAIOT M3 BBICOKOIPOYHBIX CTPOUTCIBHBIX MaTe-
pHANOB: KEIC300CTOHHBIX NHJIOHOB W CBai, ac-
OGOLICMECHTHBIX H MCTAUTMYCCKUX TPYO, MOKpHIBAC-
MEBIX aHTHKOPPO3UHHBIMH cpeacTeaMu. OcHOBaHHE
LEHTPA 3aKPEIULIIOT SKOPHBIM YCTPOHCTBOM H 3a-
KIaABIBAIOT HIDKE T'PAHULBI POMEP3aHMS TPYHTOB
(B cpeaHel moioce CTPaHBI) WM HIDKE TPaHHLEBL
OTTaNBAHM TPYHTOB (B 30HC MHOTOJICTHEH MEP310-

Th1). [6] Ocoboe BHHUMAHHE AOKHO VIACTIATHCS
YCTPOUCTBY SKOPEH U 3allUTE LEHTPa OT KOPPO3UH,
a TAKXKE MPCAOXPAHCHHUIO OT CKOIUICHHUS BOJBI Y
BEpXHEH 4acTH LICHTpPA.

MonepHuzanus HEHTPOB B OmkakieM Oyay-
IeM JO/KHA TOHTH B HAIPABICHUHM 3aMCHBI Oc-
TOHHBIX U METAUTHICCKUX TPyO TpydamMu U3 moJIu-
MEPHBIX MATCPHATIOB, Kak 00JICC CTOMKHUX IMPOTHB
MX Pa3pyLICHHUS MPOLECCAMH, MPOUCXOASIIAMU B
OKpy’KaroIIEH cpeac. beTOHHbBIC MOHOIHUTBI MOXKHO
3aMEHUTH aCOOLCMEHTHBIMH TPYyOaMU MOAXOASIIC-
ro pazMepa, 3armoIHCHHBIMH PACTBOPOM LIEMCHTA.
Bo Besixkom ciydae takue TpyObl OyayT Gosee ae-
LICBBl M YAOOHBI ISl 3aKNAIKU U TPAHCHIOPTHPOB-
KH, YeM OCTOHHBIC MOHOJIUTHI U KCJIC3HBIC TPYOHI.
BeronHpie LEHTPHI MPU BCEX HMX JAOCTOMHCTBAX
MMCIOT 3HAYUTCIBHYIO Maccy, TpeOyroT colmroae-
HUS OTPESACACHHOTO PSIKUMA B 3AK/IaAKE U BBICOKO-
KQYCCTBCHHBIX MATCPHAJIOB ISl UX U3TOTOBJICHHUS,
YTO B JKCICAUIMOHHBIX YCIOBHUSAX HE BCErAa J0-
CTYIIHO.

Beieoawl. Teppuropus Poccumiickoit deaepa-

LMW OYCHb  pa3HooOpasHa  mo  (pusmKo-
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reorpadHIeCKUM M KIAMATHICCKUM  YCIIOBHSIM.
ITosToMy BOmpocaM HAACKHOTO 3AKPCIUICHHS U
COXPAHHOCTH LCHTPOB TCOAC3UUCCKUX ITYHKTOB
HEOOXOAUMO VACIATh OOJIBINOC BHUMAHHE. B 310ii
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Lozovaya N. M. Lozovaja C. Y., Prazina E. A., Martynova N. S.

PROBLEMS IN THE DEVELOPMENT OF DESIGNS REFERENCE POINTS OF GEODETIC
NETWORKS

Currently, the reconstruction and construction of strong points of the state geodetic network require special
attention. To ensure their operating characteristics it is necessary to modernize not only the construction of
the supporting paragraphs, but also of their components - the center and the signal. For constructional and
economic reasons, it is proposed to use collapsible portable structure of the signal. To ensure the sustaina-
bility of the centre in the proposed soil replacement with concrete monoliths and metallic pipe materials with
greater strength and ease of laying. These issues require careful consideration for the construction of strong
points the most efficiently meet operational and climate requirements for different regions of the Russian
Federation.

Key words: geodetic network, the reference point, the center of geodetic points, geodetic signal points,
round, simple alarm, pyramid.
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