


YBaxkaemble konneru!

MpenctaBnsem Balwemy BHUMAHUIO XypHan «feonpodu» #100.

CTo HOMepOoB 3ypHana NOAroToBMEHbI pefaKLMell COBMECTHO C aBTOpaMu 1, 6iaroaaps noagaepk-
Ke CMOHCOPOB M MapTHEPOB, pa3MelleHbl B ceTu MHTepHeT Ha caite GEOPROFI.RU. 3to uudposas
6a3a onbiTa 1 3HaHUN 1000 cNeuManmucToB — BbIMYCKHUKOB Pa3iMYHbIX YYeOHbIX 3aBeAEHMI, pabo-
TalowWwmx B 061aCTW reonpoCTPaHCTBEHHbIX LMPPOBbLIX TeXHONOrUi U3 Poccumn, Apmerun, benopyccum,
bonrapuu, lepmanun, Aanun, U3pauns, Npaxa, Kasaxcrana, KaHagbl, Kuprusuu, Kutas, Hugepnatgos,
Hopseruu, Hosoit 3enanguu, CLIA, YkpauHel, Y3bekuctaHa, PpaHuum, Yexuu, LLseiiuapun n ctoHuu.

INeKTPOHHbIE BEPCUM BCEX HOMEPOB JKYPHANa U OTAENbHbIX CTaTell GecnnaTHo LOCTYNHbI Ha caiiTe.
Jlt060i1 enawwwmit MOXeT NPOCMOTPETL U CKayaTb MOJIHYIO Bepcuio l060ro HoMepa XypHana B op-
mate PDF u3 pa3sgena «Katanor», rae oHu CTPYKTYPUPOBaHbI MO rOAaM U3AaHMA U NOPAAKOBLIM HOMe-
pam. Kpome Toro, otaenbHble CTaTbM MOXHO HaWTW M cKayaTb B pasgene «[y6aukauumy.
HanmeHoBaHuWe cTaTel n CCbINKM HAa HUX pa3MeLLeHbl B XPOHONOTMYECKOM NOpAAKe B OTAEbHbIX NOA-
pasjgenax, HaMMeHOBaHWE KOTOPbIX COBMAZAET C pybpuKamu ypHana. Pasgen «ABTOpbI» NO3BONAET
03HAKOMUTLCA CO CMUCKOM BCEX CTaTeil, ony6ANKOBAHHbIX B 3KYPHaNe KOHKPETHbIM aBTOPOM i, Npw
Heobxo[MMOCTH, ckayaTb UX. Hanuuue okHa «Mouck no canTy» NO3BONAET MO KIKOYEBOMY C/OBY B
aBTOMATMYECKOM pEeXMMe HaWTU MH(OPMALMIO, pa3MelLleHHyIo B 1060M U3 pa3fenos caiTa.

basa caitta GEOPROFI.RU B HacTosLiee Bpems BKAtoYaeT 1130 cTaTeil, onybauKOBaHHbIX B XKypHa-
ne «leonpoctu» 6onee Yem 3a 16 NeT, a TaKKe INEKTPOHHbIE BEPCUM PALJA KHUT U TEMATUYECKNUX cOop-

HMKOB, MOArOTOBNEHHbIX U M3[AHHBIX MPU Y4aCTUU PeAaKLMW XKypHana, HOBOCTH, UTOTU BbICTABOK,
KOH(EpPeHLMA 1 CEMUHAPOB, MH(DOPMALMOHHBLIM NAPTHEPOM KOTOPbIX ABSICS XKypHa.
Tematuka ny6amKauui pasHoobpasHa:

— TpaAMLMOHHbIe reofie3nyeckue, hoTorpammeTpuyeckue n Kaptorpatbuyeckne MeTonbl;

— robanbHble HaBUraLMOHHbIE CMYTHUKOBbLIE CUCTEMbI;

— NasepHble CKaHWpyoLLMe KOMMIEKChl CTALMOHAPHOTO, MOOMIBLHOTO M BO3AYLWHOIO TUMOB;

— MeTobl CbEMKM 3EMHOI MOBEPXHOCTU U3 KOCMOCA;

— GecnunoTHble aBUALMOHHbIE CUCTEMbI;

— MporpamMmMHble CpeACcTBa AJs CO3AaHus reonpocTpaHCTBEHHON NPOAYKLMM OT LUdPOBbLIX KapT 1
MNaHOB [0 MOLENMUPOBAHMSA LMDPOBLIX ABOMHUKOB OOBEKTOB FOPOACKOW M MPOMBIWAEHHO! UHDpa-
CTPYKTYPbI.

Psap cTateit nocBslLeH aBTOMAaTU3MPOBAHHbLIM METOAAM MPOEKTUPOBAHMSA MIOWAAHBIX U IMHEAHBIX
00bEKTOB, reofie3nyeckoMy 06ecneyeHnto UHXEHEPHbIX W3bICKAHUIA U CTPOUTENbCTBA YHUKAIbHbIX
COOPYXEHMII, MOHUTOPUHTY fethOpPMALMOHHBIX NPOLLECCOB 3AaHMI, @ TaKKe TEXHONOrUN UHGopMa-
LYMOHHOTO MOJIENIMPOBAHNUSA, NO3BONSAIIWEA MUHUMU3UPOBATL 3aTpaThl CPEACTB M BPEMEHM Ha BCeX
3Tanax XW3HEHHOTO LKA 00beKTa.

ABTOpbI CTaTel TaKKe [eNsTCs CBOUMU 3HAHUAMM, 06CYkAas AeNCTBYIOLNE U NEPCNEKTUBHbBIE HOP-
MaTUBHblE JOKYMEHTbl OT FOCYAAPCTBEHHbIX CTAaHAAPTOB A0 KIKOYEBbIX MONOXEHWI hefepanbHbIX
3aKOHOB. [1pM 3TOM OHM KacaloTCs He TOJIbKO YCTOABLIMXCS, HO U HOBbIX TEPMUHOB U ONpeneseHun,
006palLaloT BHUMAHME Ha 060CHOBAHHOCTbL NpeaaraeMbix TPeGOBAHMIA K TOYHOCTM BbIMONHEHUS pa3-
JINYHBIX BUOB PaboT.

JocTynHocTb U pa3Hoo6pasue MHbOpPMALMK, Pa3MeLLEHHOI Ha caliTe, JaeT BO3MOXHOCTb Npoce-
AWUTb OCHOBHbIE TPEH[bl Pa3BUTUA U UCMO/Ib30BaHUs 000PYA0BAHMSA, MPOrpaMMHbIX CPEACTB U TEXHO-
NIOTWi, OCHOBAHHbIX HA HUX. VIMEHHO 3TO NO3BONSET PeAAKLMUM XKypHana cYnTaTb MHDOPMALMOHHbIiA
pecypc GEOPROFI.RU 6a30ii onbiTa 3HaHWUI B 06/1aCTW reonpoCcTpaHCTBEHHbIX LUDPOBbLIX TEXHOIOTUA.

Bbinyck tobuneliHo20 HoMepa XypHana cosnan ¢ 30-emuem 8bix00a nepsoli KomnslomepHol npo-
epammel 0714 0b6pabomku eeode3udeckux uzmepeHus komnaekca KPE[]O. Pedakyus xypHana
«leonpogpu» u komnaHus «Kpedo-uanoe» compyoHuyarom 8 061acmu BHeOPeHUs LUPPOBbLIX MexXHO-
102uli 8 NPAKMUKY UH)XEHePHbIX U3bICKAHUL U NPOeKMUpPOBAHUSA C BbIX00a NepBo20 HOMEePd XYpHand.
lo30pasisiem KoJIeKMUB KOMNAHUU C tobuseliHol damoli u xenaem, 4mobbl NPO2PAMMHbIL KOMNJIeKC
KPE/IO Bcez0a ocmagasics 80cmpeb0oBaHHbIM U 3aHUMA 00HO U3 Bedyuyux Mecm 8 o6iacmu UH@op-
MayUOHH020 ModenuposaHus!
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TEXHOJIOTUU

CUCTEMA AUCTAHLUMUOHHOTIO
MOHUTOPWUHTA AEPOPMALNOHHDbIX
MPOLECCOB NMAPKA «3APAAbLE»

C.T. laBpunos (bY «MocropreoTpecT»)

B 1982 r. okoHuun reogesunyeckuii dakynster MUUTAMK no cneunanbHocTv «npuknapHas reogesus». MNocne
OKOHYAHUs WHCTUTYTA paboTan Ha kadeape npuknagHoi reogesuu MUWTAMK, ¢ 1996 r. — B LNI «Teppa
Cneiic». C 1999 r. pabotaet B [bY «Mocropreotpect», B HacTosliee BpeMs — HayalbHUK OTAENA OCHOBHBIX
reogesnyeckux pabot. KaHanmaar TexHUYECKUX HayK, LOLEHT.

K.B. Wapoe (I'bY «Mocropreotpect»)

B 2002 r. okoHuMA reofe3nyeckuii hakynsteT MOCKOBCKOrO rocyAapCTBEHHOTO YHUBEPCUTETA reofe3nn u Kap-
Torpadpun (MUUTAMK) no cneuuanbHoCTM «npuknagHas reopesus». C 2001 r. pabotaer B [BY
«MocropreoTpecTy, B HacToslee BpeMA — HayalbHUK CEKTOpa SKCMAyaTaluu U3MepUTENbHbIX CUCTEM OTAeNa

OCHOBHbIX reoge3n4yecKkux pa60T.

T.B. Tpy6uubiH (FBY «Mocropreotpect»)

B 2010 r. okoHYMn hakynbTeT NPUKIAZHON KOCMOHABTUKM U doTorpaMmmeTpun MoCKOBCKOro rocyfapcTBeHHOro
yHUBepcuTeTa reogesvn u kaprtorpacduu (MUUTAMK) no cneumanbHocTM «MH(OpMaLMOHHbIE cucTeMbl». C
2013 r. paboTaet B [BY «MocropreoTpecT», B HacToslee BpeMs — UHXeHep I kateropuu no 3Kcniyaraumu
U3MepUTeNbHBIX CUCTEM OTAENA OCHOBHbIX Te0fe3UYECKUX PaboT.

~ HasHauyeHue u OCHOBHbIe
¢yHKUMU cucTeMbl reopesu-
4YeCKOro MOHWUTOpPHUHra pe-
thopmauuit Ha o6beKTe

3apaya KoHTpons aecopmaLmin
006bEKTOB KanuTanbHOTo CTpOW-
TeNbCTBA WIN 3€MHO NMOBEPXHO-
CTW Teofe3nyecKUMU MeToAamm
u3sectHa pasHo. C uUenblo cBoe-
BPEMEHHOTO0 BbIfABJIEHUS BO3MOX-
HbIX HefonycTUMbIX Aedopmalinii
06beKTa U npefoTBpalyeHns aBa-
pUiiHbIX  CUTyaumit  Tpebyetcs
nepuoamMYecku U3MepATb W aHa-
NN3MPOBaThb TeKyllMe He3Hauyu-
Te/IbHble N0 aBCOOTHLIM BENNYM-
HaM W3MeHeHUs NMpPOCTPAHCTBEH-
HOrO MONOXeHUs 0bbeKTa B Kpu-
TUYECKUX JAs ero cTabunbHOCTU
mectax [1].

Ha nio6om cTposwemcs unu
BHOBb MOCTPOEHHOM 006beKTe
LOJKHBI BbISBAATLCA, KAaK MUHMU-
MyM, fiedbopmauun B Buie nepe-
MelLeHNs COOpYXeHUs B BepTu-
KasbHOW MJIOCKOCTU OTHOCUTESNb-
HO UCXO[HOTO (HayanbHOro Nosno-
XeHus). BHOBb nocTpoeHHoe

MacCMBHOE COOpYXKeHUe OKa3bl-
BAeT MOCTOAHHOE [aBleHuWe Ha
MOBEPXHOCTb 3EMJIM, KOTOpoe
OTCYTCTBOBANO [0 €ro BO3Befje-
HUS. B pesynbraTe rpyHTOBOE
OCHOBaHWEe  ynjoTHaeTcs, a
COOpPYIKEHME OMYCKAeTCs, NO3To-
My BeJUYMHY nepemelieHUs
COOpYXeHUs B BEPTUKANbHOM
MNOCKOCTM HA3bIBAKOT 0CAKOM.

Ecnn coopyxeHue onyckaetcs
paBHOMepHO, 6€3 HakIoHa, TO
0CaflKM BO BCEX €ro yacTsax oymyt
OAMHaKoBbl. Mpy 3TOM HOpManb-
HOM 3KCnnyaTayum 06beKTa Huye-
ro He YrpoXaeT npu YCNOBUM, YTO
BEIMYUHBI 0CAfLOK COOTBETCTBYIOT
pacyeTHbIM (UM He MpeBbIWAT
npefenbHo JOoNyCTUMbIE).

Ocagku MOryT NpeBbICUTL Npe-
LeNbHO [ONYCTUMblE 3HAYeHMs.
MoxeT TakXe oOKas3aTbCd, 4YTO B
pasHbIX YaCTAX COOPYIKEHUS
0CafKn pasnuyatoTcs (BbisBAEHbI
HepaBHOMepHble 0Capfku). 370
rOBOPUT O Hanuyuum He npep-
YCMOTPEHHOTO NMPOEKTOM HaKIoHa
COOpYIKEHUS, T. €. ero CMelLeHuns

B FOPWU3OHTANbHOW MNAOCKOCTU.
Mpy 3TOM B OTAENbHBIX YaCTAX
CTPOUTENbHBIX KOHCTPYKLMIA BO3-
HUKAIOT 30Hbl [OMOJHUTENbHBIX
HanpsXeHWi, KoTOpble MOryT
NPUBECTU K paspyluieHnio coopy-
eHus. B nogobHbIx ciydasx Tpe-
byetcs paspaboTka KoMMnnekca
MeponpusTHii Mo yCTpaHeHwio
NpUYKH nosBneHna gedopmaLmii.

Mpu OTCYTCTBUM M3MEPUTENb-
HOWl MH(OPMALMUM O CMeLeHNsX
COOPYXEHUA B BEPTUKANLHON M
rOPU30HTANLHOM NOCKOCTAX Pas-
paboTka TaKux MeponpusTUit
HeBO3MOXHa. Yem 6Gonee He-
3HaunTeNbHbIE MO BENUYUHE CMe-
LWeHNs TpebyeTcs BbIABUTL, TeM
bonee BbiCOKMe TpeboBaHus
NpeabaBAAIOTCA K TOYHOCTU UX
n3mepenus. B ceasu c 3tum, a
TaKKE YYUTHIBAS 3HAYMTENbHbIE
pasmepbl 06bEKTOB KanuTaabHOMO
CTPONTENbCTBA,  TPAAULMOHHO
TaKue 33jauu pelarnTcs reope-
3UYECKUMU METOAAMU,

[ns nNoCTOAAHHOrO KOHTpOAS
COCTOSHUS 0ObeKTa — MOHUTO-
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puHra aedopmaLnii — B ero Kpu-
TUYECKNX 30HAX YCTAHABMBAIOT U
HAIeXXHO 3aKPENNAT KOHTPOJb-
Hble TOYKM — pAedopMaLMOHHbIE
MapKu, @ WX MpPOCTPAHCTBEHHOE
nonoxeHne onpepensioT reofe-
3MYECKUMU METOAAMM.

Mpn reope3nyecKkoM MOHUTO-
pUHre W3MepeHue MNpPOCTpaH-
CTBEHHbIX KOOPAMHAT KOHTPOJib-
HbIX TOYEK Ha3blBAETCH LMKIOM
HabnogeHnit. Konnyectso UMK-
JI0B U UX NEPUOANYHOCTb Onpese-
JATCA nporpammon (mMetopu-
KOi1) MOHUTOpWHra.

B xopme matematuyeckoit obpa-
GOTKM Pe3yNbLTaToB BbIMONHEHHbIX
M3MEpPEHU B KaXAOM LMKIe
BbIYUCIAIOTCA TeKylLMe KOOPAM-
HaTbl fedopMaLMOHHbIX MapoK.
CmeweHns  pedopMaLMOHHbIX
MapoK BbIYMCASAIOT KaK PasHOCTU
UX KOOPAMHAT MeXay CMEeXHbIMU
LUMKNaMuU HabNIOAEHUI N HaYaNb-
HbiM (HyneBbiM) UMknom. Ha
OCHOBAHWUU aHanM3a CMeLeHui,
UX CPaBHEHWs C MpefeNbHO fo-
NYCTUMbIMU  3HAYEHUAMU, [Ns
KaXX[oro Tuna obwvekTa fenaercs
BbIBO/, O BO3MOXHOCTU €ro fafib-
Heliwei 6e3aBapuitHoil Kcnya-
TauuM uaM o HeobXxoaMMoCTH
NPUHATUS Mep ANs YCTpaHeHUs
MPUYUH CBEPXHOPMATUBHbLIX fe-
dhopmauun.

CoBeplieHCTBOBaHME CPeAcTB
W METO[0B reofie3nyecKkux n3me-
PEHUit NpUBENO K MOABNEHUIO
000pyLOBaHMA U MPOrPaMMHbIX
CPeACTB, CneunanbHo npefHa-
3HaYeHHbIX ANA CO3AaHuUsA aBToO-
MaTU3MPOBAHHbLIX CUCTEM MOHMU-
TopuHra gedopmauuit. Cpepcrea
n3mepeHuit  (MAM  BATYUKM)
CUCTEM aBTOMATU3UPOBAHHOTO
MOHUTOpUHIa 06nafalT QyHK-
LUMAMW [UCTAHLMOHHOIO ynpas-
NEHNA U nepepayn AaHHbIX, 4TO
no3BONAET BHINONHATL M3Mepe-
HUA 6e3 yyacTus yenoseka Hemno-
CPeACTBEHHO Ha 0ObeKTe MOHMU-
TOpWHra. B cBA3M € 3TUM, K Cpea-
CTBaM M3MepeHUN npefbABNAIOT-
Cs MOBbIWEHHbIE TpeboBaHUA B
4acTu HapexHocTn. [latynkn cTa-
LMOHAPHO MOHTUPYIOTCA Ha 00b-
€KTe MOHUTOPWUHTA, NOAKI0YaIoT-
CA K CeTW 3JIeKTPOMUTAHUA W K
cepsepy ynpasneHus. Cne-
LManbHas KOMMblOTEpHas Mnpo-
rpamMma, ycTaHOBJIeHHas Ha cep-
Bepe, ynpasnseT paboToil gatyu-
KOB M COXpaHAeT pe3ynbrarhl WX
M3MepeHWn C 3afjaHHOW nepwo-
AWYHOCTbI0. [epcoHany oneparo-
pa cucTemMbl MOHUTOPUHra pAe-
dopmauunit uan 3KkcnayatTupyio-
el opraHu3auuum npepocTas-
nsetca JOCTYN K CepBepy pAns
KOHTPONA (YHKLMOHUPOBAHUSA

'3V «MocropreoTpecT»
amepatop C/[M ropona Mocwmra
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Cxema CAMAN Mockssi

CUCTEMbl U aHanM3a pe3ynLTaTos

M3MepeHun.

~ MYHKUMKM U CTPYKTYpa cucTe-
Mbl AMCTAHLUMOHHOTO reofe-
3MYECKOro MOHUTOPUHra pe-

¢opmauuin Ha ob6BeKTax
ropoaa Mocksbl
Cucrema OUCTAaHLMOHHOTO

MOHUTOPUHIa LedopMaLUOHHbBIX
NpOLLECCOB OTBETCTBEHHBIX 00b-
€KTOB KanuTaNbHOTO CTPOUTESNb-
ctBa ropoga Mocksbl (COAMAMN
MockBbl) npefHa3HayeHa pis
HEenpepbIBHOTO, B pexume 24/7,
aBTOMATUYECKOrO0 KOHTpPONA W3-
MEHEHUA reoMeTpuYecKux napa-
MeTpOB 0OBLEKTOB KanWUTaNbHOMO
CTPOWTENbCTBA, HAXOAAWMUXCA B
akcnayataumu. COMAM Mocksbl
no3BONAET ANCTAHLMUOHHO ynpas-
NATb M3MepeHuem pedopmaLui
Ha HeorpaHWYeHHOM yucne 06b-
eKToB. [lns aToro cepeepsl ynpas-
JIeHNs, pa3MelieHHble Ha 00b-
€KTax MOHUTOPUHTa, Yepe3 KaHa-
Nbl CBA3W NOLKNIOYAIOTCA K NYNbTY
ynpasnenus CAMAMN Mockesbl. [BY
«MocropreoTpecT» ABAfETCA One-
paTopoM AAHHOI CUCTEMBI reoae-
3MYECKOro MoHuTOpuHra pecop-
mauuii [2].

C nyneta ynpasnenus CAMAN
MockBbl,  pa3MmeleHHOro B
MocropreoTpecrte, KOHTpoOnupy-
eTcs paboTa BCeX AATYMKOB
no60oro 06beKTa MOHWUTOPUHTA
pedopmaumii, NOAKNIYEHHOMO K
COMAN Mockesl. Mpu Heobxoau-
MOCTU MOXHO OTKOPPEKTWpOBaThb
HaCTPOMKN 3TUX [aTYMKOB WU
BbINOJIHUTL UX Nepe3arpysky.
Pe3ynbTarbl HabMOAEHNI HA 06b-
eKTax MOHWUTOPMHIra pa3meLlatoT-
s B eMHOI 6a3e faHHbIX Ha cep-
Bepe nynbta ynpasnenua CAMAN
MockBbl. [0 KaXAoOMy [aTuyuMKy
BbIYNCAAIOTCA 3HAYEHUs CMelle-
HUIA MeXAY CMEXHbIMU LUKNaMu
HabNIOAEHNA WNM  HaAYabHbIM
LMKNOM. Pe3ynbTaThl BblYMCIEHWI
B TabnuyHoil topme U B BuAe
rpaMKoB NpefoCTaBAAOTCA 3a-
perucTpupoBaHHbLIM Mofb30BaTe-
JIAM Yepe3 JIMYHLIA KabuHeT Ha
cante COMAM Mockebl B ceTu
WHTepHeT. B cayyae BbiaBneHuA
gedopmaunit,  npeBblWAOLNX
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Monarato, 4TO €ro MosCHeHUs O
CUrHanax, ux obpabotke u npu-
MEeHEeHUW pas3NnUYHBIMK crnocoba-
MU MOATBEPXAAIOT OCHOBAHUSA
NS UCMONb30BaHWUSA [OMONHM-
TeNbHbIX KaHanoB, WCX0As U3
NPaKTUYECKNX UHIKEHEPHbIX CO06-
paxKeHui.

Takxe He06XoLMMO YyyecTb
cnefylollee: ecim KOMMepYeckue
coobpaxeHus ObiIM OCHOBHOM
MOTWBALMENR, TO noyemy Obl npo-
cTo He cpenatb 1000 KaHanos,
YyTOOBl  MMETb  BO3MOXKHOCTb
noxsacrtatbca? Tuna: «Bay! Y Hac
6onblwe Bcex!» K cuyactbio ans
Hac, KOHEeYHbIX nosnb3oBaTenei
BbICOKOTOYHOM reofe3nyeckom
annaparypbl, Mbl pefiko Habnofa-
€M Cpeau Beaylux Npov3BOLM-
TeNleli TaKoe NposiBNeHUe Mpak-
TUKM 6anaHCUPOBAHWA HA rpaHu
ponyctumoro. Kak npasuno,
MCxofsn M3 COBCTBEHHOrO OMbITa,
A BUXY, 4TO pas3pabotumnkm MHCC-
obopyaoBaHus 3abotatca 06
MHTEpecax nosib3oBaTene, a He
PYKOBOJLCTBYIOTCA UCKNIOUUTENb-
HO MapKeTUHIOBLIMW MPUXOTAMMU.
KoHeyHo, € ppyroin CTOpPOHHI,
NpoOMW3BOANUTENMU, KOTOpble He-
MHOTO 3ana3fiblBatoT C BHELPeHU-
€M CUTHANOoB ANA HOBbIX CMYTHU-
KOBbIX CO3Be3[Wii, NOKa He
CKJIOHHbI NOAYepPKMBATL UX NpaK-
TUYECKYIO LIeHHOCTb. fI nonarato,
4TO ec/u He MPOU3BOAUWbL WK
He Mpofaellb MOJIOTKM, TO MOXKHO
nonbiTaTbCsi  NOCTaBUTb  MOJ
COMHeHWe 3HaYMMOCTb rBO3[eN.
Kpome wyTok, no mepe nossie-
HWS HOBbIX CMYTHUKOBBIX CO3BE3-
LW, nonb3oBatenyM CMOryT no-
npo6oBaTb W OLEHUTb UX LEeH-
HOCTb ANl Ce65 CaMOCTOATENbHO.

Takum o6pasom, mogens R10-2
BbIMISANUT CBOEBPEMEHHbIM, YMECT-
HbIM U [LOCTOWHbIM OOHOBNEHUEM
XOpOWO 3apeKOMeHJ0BaBLIEro
ce6s N'HCC-npuemHuka. Yto kaca-
eTCA [ONOJNIHUTENbHbLIX KaHanos,
10, no cnosam 3. CanmoHa, «601b-
wiee yucsao cueHanos obecneyusa-
em npouyeccopy 60/blue BXOOHbIX
OaHHbIX OJIA NOJIYHeHUA pelleHus.
Kaxobili 2eode3ucm noHumaem
3HaYeHue Uu36bIMOYHbIX U3Mepe-

Hull O/1f noJly4YeHUs MOYHbIX U
HaOexHbIx pe3ynbmamos, U nosu-
YUOHUpOBAHUe, ocywecmsniemoe
¢ nomowbto HCC-060pydosarus,
B8 3MOM NjiaHe HUYeM He onJu4a-
emcs. Hanuyue 60nbwie20 Koau-
yecmsa CnymHUKO8 U CU2HG/I08
noJsie3Ho, NOCKOJIbKY 3MO Nno380-
isem npumeHAms u3bupamesib-
Hble —aseopummel, Hanpumep,
onmuMu3upoBams  2eoMempuio
pAacnonoxeHus cnymHukos 014
0aHHO20 U3MepeHUs, 4mo He
Mo20 Oblmb NpaKkmuyecku ocy-
wecmsneHo paxee. Kopoye 2oso-
pA, Ko20a ecmb U3 Ye20 BbIOU-
pams, Heob6xo0uUMO HauMy4UwWum
06pasom UCnoIb308aMbL  UMEIO-
wueca BapuaHmely».

~ Jlupuueckoe otctynneHue

MpepynpexaeHue: Bnepeau
HEMHOTO OTBJIEYEHHblE Pa3Mblll-
neHus aBTopa. He ctouT otcne-
XXMBATb KaXJ0e HOBOe Hanpasne-
HWe, 4TOObl BbLINONHATL CBOK
paboTy, HO MHOrga Mbl Nponyc-
KaeM HeKoTopble 40BObHO 60Jb-
WIKe CKAYKM, KOTOPble MOXEM He
3aMeTUTb B YCNIOBMAX YCTOMUYNBOM
NOCNeA0BaTENIbHOCTU MOCTENEH-
HbIX M3MeHeHMiA. Tak MOXHO CKa-
3aTb O reofiesnyeckom obopyno-
BaHUM B LENIOM, @ HE TONIbKO O
mogenn R10, HO 3To npocTo
nonynaapHbIn npumep.

Sl yacTo cblwy, Kak Mou Kon-
nern-reofe3uncTsl YTBEPXAALoT,
YyTo NpU OTKPLITOM HebOCBOAE,
naxe umes yctapesuiee GPS-060-
PYLOBaHUE, MOXHO [OCTUYb
BbICOKOW TOYHOCTW, W YTO BCe
LOMOJHUTENbHbBIE CRYTHUKKU ¢
CUTHanbLl He WMelT 0coboro
3HayeHus. be3ycnoBHO, OHM
npaBbl, i MOTY MOJY4YUTb AOCTa-
TOYHO XOpolwue pe3ynbTathl C
noMOLbi0 CTAapoi Mogenu npu-
eMHuKa 4000SSe, KoTopas nexur
Ha nonke. B cBoe Bpems Takux
pe3ybTaToB LOCTUraAN U C MOMO-
Wbto opHOro tuna curHana. Ho
NpefCcTaBbTe, YTO pa3paboTyMku
CMOTYT U Ve Hayanu fenatb C
HoBbIMU curHanamu: E5a, E5b, E6,
L5 u 1. o. Bnepegu moryt 6biTb
OTKPbITUSA, KOTOPbIX Mbl Aaxe He
OXupaem.

MHe HpaBuTCA MCnoONb30BaTh
npuMepsl U3 UCTOPUU aBTOMOGK-
neii, yToObl 3afaTb HanpasieHue
obcyxaenuto. MomHute Mustang
Cobra Jet 1968 roga? Mpu pabo-
yem obbeme fBuraTens 428 Kyou-
yeckux Atonmos (7 n1) U MOLWHO-
ctn 335 n. c. oH pasroHsanca ot 0
[0 60 Munb B Yac 3a 5,4 cekyHabl.
Mpu 3TOM, Ha OAHOM ranfoHe Ton-
nuMBa Mor npoexatb 12,5 munb.
Matbpecat net cnycta Mustang
2018 ropa HayanbHOro yYpOBHA
cnocobeH pasorHatbcs fo 60
MWJb B Yac 3a 5,33 ceKkyHAbl, umen
pabounit oO6beM aBUraTens Nuilb
140 kybuyeckux aronmos (2,3 n)
1 mowHocTb 310 n. c. Ha ogHom
ranfoHe TONAMBA OH MOXET Mpo-
exatb 21 munio. MOXHO Takxke
YNOMSAHYTb 3NeKTPOMOOUAM, Ha-
npumep, BMW i8. OH moxeT paso-
rHatbca o 60 mMunb B Yac 3a 4,2
CeKyHAbl, UMes ABWraTeNb MoL-
HOCTblO 374 n. C., u npoexatb 76
MUSIb HA OfHOW 3apsAKe, 3KBUBA-
JIEHTHOW OZHOMY TafNioHy TONAU-
Ba. KoHeuHo, cTapble aBTOMOOUNU
MMeloT BbICOKYIO MOLWHOCTb U
BBITNAAAT CONMAHEE, HO UX OyayT
BbITECHATb KOMMAKTHbIE, BbICOKO-
TEXHOJIOTUYHBIE MALUKHBI.

KTo 3Haer, BO3MOXHO, CKOpO
Mbl YBUAWM pelleHus, N03BONAI0-
1e no3nLMOHNPOBATLCA C CaH-
TUMETPOBO/  TOYHOCTbIO Oe3
LOMOJIHUTENIbHbIX BHEWHMUX AaH-
HbIX, KOTOpbIE 151 3TOr0 TPebyIoT-
ca ceroaHs. Cetn 6a3oBbIX CTaH-
LMI cywecTBytoT noytn 20 NeT, HO
Ha NpaKTUKe yXe peanusyTcs
pelweHus Ha 6ase PPP-anroput-
MOB, He TpebywlnUX Hannuus
0a30BbIX CTaHLWI, Takue Kak
Trimble RTX (koTopble MmoryT
MCNONb30BaTbCS BO BCEX MOAENAX
R10 u He TONbKO). A COBCEM
HefaBHO OblNO 06bABAEHO, YTO
RTX-pelweHue ¢ TOYHOCTbIO 2 CM B
niaHe MOXHO MOAYYUTb MeHee,
yem 3a 1 MuHyTy... KT0 3HaeT, uto
OyneT fanblue, KOrAa BCe CO3Be3-
LM HaBUrALMOHHBIX CMNYTHUKOB
OyAyT NONHOCTbI0 PYHKLMOHUPO-
BaTb, U Ha OCHOBE UX MOLLEPHMU3N-
POB@HHbIX CUTFHANOB BO3HUKHYT
Heu3bexHble HOBLIECTBaA.
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KNACCUOUKALNA OBJIAKOB TOYEK
U CO3AAHUE LLMM B HOBOW BEPCHU
MPOrPAMMbI KPELO 3D CKAH

I.B. Tpoxonbckuin («Kpepo-Linanor», Pecnybnuka benapychb)

B 2007 r. okoH4un BoeHHbI WMHCTUTYT (Tomorpacduyecknit) BOEHHO-KOCMUYECKOH aKajeMuu WUMeHu
no CreuuanbHOCTU «actpoHomoreoaesusy. Cnyxun B BC Pecnybnuku
Benapycb. C 2012 r. pabotaer B komnaHuu «Kpepo-[iuanor», B HacToslee BPEMA — WHIKEHep-aHANUTUK

A.®. Moxaiickoro (CaHkT-leTepbyp

reofesn4yeckoro HanpaBsneHusa.

N.B. Kyxto («Kpego-Auanory, Pecnybnuka benapycy)

B 2003 r. okoHYMA thaKynbTeT pafAnodu3nKM 1 INEKTPOHNKN Benopycckoro rocyaapCTBEHHOTO YHUBEPCUTETA MO
cneunanbHoCTH «paguotdusnky». Mocne okoHYaHUs yHuBepcuteta pabotan B YN «TexHonapk BHTY «MeTtonuty,
€ 2003 r. — B benopycckom HauWOHaNbHOM TexHMYeckom yHusepcutete, ¢ 2006 r. — B Y[ «[lonumar».
C 2008 r. pabotaeT B komnaHuu «Kpepo-nanory, B HacToslEe BPEMA — MHIKEHEP-NPOrPaMMUCT.

B 2015 r. komnanus «Kpepo-
[Ovanor» npepctaBuna nepeyto
BEepCuio NporpamMmsbl fis 0bpabot-
ku obnakos Touek — KPE[O 3D
CKAH. C tex nop ee pa3BuTue He
OCTaHaBJWBaNOCb, WU B WIOHe
2019 r. Gbina BbiNyLEHa OYepes-
Has Bepcua nporpammbl 1.2. B
37Ol BepcuM pas3paboTyMkamu
Obil coenaH akueHT Ha obuee
nosblleHne 3 eKTUBHOCTH
paboTbl ¥ pa3BUTUE UHCTPYMEHTOB
Knaccudukaumm 061akoB TOYeK.

Cnepyetr oTMETUTb, 4YTO npo-
rpamma nossosiseT paboTatbh C
ntobbiMM 06nakamu Toyek, nony-
YeHHbIMU KaK B pe3ynbTate aep-
HOrO CKaHWpOBaHWsA, Tak u doTo-
rpaMMeTpUYeCcKUMU MeTofaMu.
(GoTonaHopambl, Nofy4Yaemblie ¢
NoMOLbI0 MOOUIIBHBIX CKaHUpYio-
WMX KOMMNJEKCOB, CYWeECTBEHHO
LONOJHAT obnaka Toyek W no-
3BoniAoT  6Gonee 3thdeKTUBHO
pewarb 3agayn. OpTodoTonnaHsl,
co3paBaemble B xofe doTorpam-
MeTpUYeckux paboT, Takxke MoryT
ObITb MCMONb30BaHbI B paboTe. B
nporpamme KPE[O 3D CKAH ume-
eTcA OOWMPHbLIA MHCTPYMEHTapMWiA
00paboTKM M BEKTOpM3aLUK U30-
OpaxeHuii.

B pamkax faHHol cTatbu xoTe-
nocb 66l nofpobHee OCTaHOBUTH-

Cs Ha Bompocax Knaccudukaumm
06NnakoB TOYeK B MNporpamme
KPELO 3D CKAH. Knaccuduka-
UMA — BaXHbI 3Tan npepBapu-
TEeNbHO  MOATOTOBKM  obnaka
TOYEK, MO3BONAKWMA YCKOPUTD U
YaCTUYHO aBTOMATU3MPOBATL MO-
crefylole feidcTBUA No Co3pa-
HUIO LNpPOBOK MOAENN MeCTHO-
ctn (UMM). B npouecce knaccu-

HUE ToueK obnaka K TOMy WK
uHomy cnow. Knaccudukaumon-
Hble C/IOM — 3TO MO CyTU rPymnMbl
ToueK 06naKa, oObeuHeHHbIe No
NIOrMYecKUM npusHakam (puc. 1).
Jlornka BbiGopa M HasHayeHus
KnaccuMKaLUMOHHBIX CNOEB MO-
et ObITb PasANYHOI B 3aBUCUMO-
CTV 0T 06/1aKa TOYEK M pelliaeMblx
3agay. B nporpamme KPELO 3D

tukaunu BeinonHsetca oTHece-  CKAH 3anoxeHbl 6a30Bble knaccu-
MapameTpsl nporpammsl - KPEAD 30 CKAH x
‘DBuyme HACTPORKA Homep Mz LAS1A Wms User
¥ Moz 0 Created He sanan L pe—

N rea CEE KP&ECHDI
JOnoAHATEABHEIE TOUKH 1 Unclassified He onpeaenen [ #EBCE2B
Moamick 2 Ground Pensed W #AABCTS

+ 3D oxno "
Ligera 3 Low Vegetation  Tpasa W senensii
Bua oBbexTos 4 Medium KycTaprsm W Temno-3enensii
~ BhicTpogecTEMe Vegetation
BoicTpoaeiicTene 5 High Vegetation [lepesen W #003800
~ HacTpoiixu pacnosHasaHus & Building JaaHua @ ronysoii
Pacnoaxasaqwe AOPONHLIX 3HAKOE I_Llyu {HH)[E
w Hpe;::::nwne Tabnuy 7 Low Point (noise) pen ) W #7FTERD
O6naxa ToueK 9 Water Boaa @ #D48562
‘Cnow Touex oBNAKOE 10 Rail Pensce W #427786
NMpoxen
i Road Surface  "CRSPROCE i uncass
Lopori
‘Wire - Guard
13 (Shield) MsonaTope O #E1A11A
‘Wire - Conductor
14 (Phase) Mposoaa W #01218C
15 Transmission Onopot J13MN W TEMHO-CAHUA
Tower
17 Bridge Deck Moct O #92A831
Liyss (Bzae
18 High Noise penceda) B #6E340D
13 Reserved19 Crantnl B #5FAG41
20 Reserved20 OnopHble TouRH o o
MOogean

KnaccugurkayuotHsie cnou
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(UKALMOHHbIE CNOM B COOTBET-
CTBUM C 0OMeHHbIM hopmaTom LAS
AmepukaHckoro obuectsa ¢oTo-
rpamMmMeTpunm U AUCTAHLUOHHOTO
3oHaMpoBaHua (ASPRS) ans paH-
HbIX 1a3epHON CbeMKU. ITOT dhop-
Mat kpome 20 6a30BbIX CIOEB Npe-
LOCTaBNAET BO3MOXKHOCTb CO34a-
BaTb [JOMOJIHUTE/IbHbIE MOJIb30Ba-
Tenbckue cnou. Wcnonb3osaHue
topmarta LAS rapaHTupyeTt coxpa-
HEHWEe NOTUKKM KnaccuduKkaLuu
croeB 061aka TOYEK B PasinyHbIX
cuctemax 06paboTkM ob6nakos
TOYEeK, NPUAEPKMUBAIOLWMUXCSA ITOMO
tdopmara.

B npouecce knaccudukauuu
o6naKka ToYeK BbIMOJNHAETCA pas-
AeneHune Touek obnaka Ha ciou B
COOTBETCTBUU C  MpPUHAJNENK-
HOCTbIO K TOMY WAW WHOMY TUMNy
o6bekTa MecTHoCTU: penbed, pac-
TUTENbHOCTb (HW3Kas, CpepHas,
BbICOKAasA), MONOTHO MNOKPbITUS
aBTOMOOUILHOM [OPOrK, NUHUM
anekTponepepayn (J13M), orpax-
AeHus, 3nanHus. Takoe pasgenexue
TOYeK MO3BOJIAET  MOBBICUTH
06wy 3 eKTUBHOCTb paboThl €
06naKoM: MOXHO BblOpaTh OTO-
OpaxeHne obnaka C pacKpackou
no cnoam (puc. 2), ynpaenaTtb
BUAMMOCTbIO OTAENbHbIX CNOEB,
MCNONb30BaTb TOYKU OMpeAeneH-
HbIX CNOEB B aNropuTMax pacno-
3HaBaHMs 06bEKTOB.

BaxHbIM NpeuMyLiecTBOM MC-
NoNb30BaHWUA  KnaccudukaLuu
ABNSIETCA U CyLeCTBEHHOE MOBbI-
lieHne ckopoctu pabotsl ¢ obna-
KaMu TOYeK, a TaKXKe 3KOHOMMs

4 Briaenesue pansega - KPEAQ 3D CKAH k4

Napawmetp 3HaueHne

~ [leficteue
MpumeHeHte < Ha mecte
pensed oy 3agate choi
Caoii #2 (Pensed)
e pensed I He merama

~ Ycaoswe
Obnacts = Bee obiako
Touxm 7 Bice TOWKK

~  AAroputM
LWar ceTk, M 0,100
Twn dwasTpa 4 Pasmep obbexTos
TWH crnasmeasme fla
M#H BHICOTa HEpEAbedHBX OBLEKTOR, M 0,500
Mun nponopuma obsexktos (B/LL) 0,500

0606ueHHbI N0dx0d Hacmpoek delicmsuli
obnaxkamu moyex

Packpacka moyek 06n1aKa no cnoam

MectTa Ha [UCKe KoMMbloTepa:
MOXHO pelaTh pasiuyHble 3aja-
4M c Toykammu obnaka, Hanpumep,
BbIAenss Tonbko penbed (npu
peleHnn 3afay MOAENMPOBaHMA
penbeda), Tonbko JIAM unu 3pa-
HUA (npu paboTe no OTpUCOBKe
CUTyauum), UMes Npu 3TOM TONbKO
OAHO WCXOAHOe 00M1aKo ToYeK C
BbINOJIHEHHO Knaccudukaymen.

Mpu co3panum LLIMM no obna-
KaMm TouyeK mMepBON 3ajavent
ABNAETCA BblAeneHue (knaccudu-
Kauus) penbeda — Touek 06naka,
OTHOCAWMXCA K 3EMHON noBepx-
HOCTW. TOYKM LWYMA HUXKE penb-
etha (HWKHWIE wym) MoryT npu-
BECTU K HEKOpPPEKTHOMN knaccudu-
Kauuu penbeda, No3ToMy XKena-
TeNbHO NpefBapuUTeNbHO UX yaa-
NUTb UAK KnaccuduumpoBath Kak
WYM U UCKNIOUYNTL U3 JanbHeliwen
06paboTku. CTOMT OTMETUTD, YTO B
HOBOW BEpCHMM NpOrpamMMbl yaane-
HUE U U3MEHEHMNE COS OTAENbHbIX
TOYEK U Tpynn TOYEK — OYEHb
ObicTpast U ynobHas onepauus,
No3BONAIOLWAA B PYYHOM peXUMe
YTOYHATbL W KOPPEKTUpOBaTb pe-
3yNnbTaThl AaBTOMATMYECKUX anro-
pUTMOB Knaccudukaumm ToYek
obnaka. [ns ypaneHus uan knac-
cubuKaumMmM Toyek Lyma B Mpo-
rpaMmMme NpefycMOTPEHbl KOMaHAbI,
BLINMOMHAIOWME MOUCK KaK LIYMOB
HWxe penbeda, Tak U WU301Upo-
BAaHHbIX TOYEK HE3aBUCUMO OT UX
pacronioxeHus B obnake. Takum
06pa3om, 1cnonb3ys aBTomaTuye-
CKMEe aNroputMbl U pasinyHble
WHCTPYMEHTbI, YOANAKTCA TOUKU
wyma. Cnepytowmm 3tTanom knac-

cuuKaLmm Todek obnaka saBnseT-
cs BbijeneHue Touyek penveda.
KPELO 3D CKAH no3Bonset knac-
cudmumpoBats penbed B pasnny-
HbIX YCIOBUAX Ha Pa3NMYHbIX
TUnax 061aKOB TOYEK, B TOM Yucie
1 NoNyYeHHbIX hoTOrpammeTpuye-
CKMUMW MeTOAaMU, KOPPEKTHO
BbINONMHATH Knaccugukaumio
penbeda Ha Kapbepax C KpyTbiMu
CKNoHamu. B nporpamme peanu-
30BaHbl TPU anropuTMa Bblfene-
HUs penbeda: no reomeTpuye-
CKMM mponopuusM 06bLEKTOB, MO
Yy BO3BbIWEHUA COCEJHUX TOYEK
W ajanTWBHbIA TPUAHTYNALMOH-
Hblii punbTp. Kaxpabii M3 HUX
MMeeT  npeumyliectsa  npu
MCNONb30BAHUN AN Pa3IUYHbBIX
TUNOB 00/1aKOB TOYEK WU MECTHO-
ctu. Takxke knaccudmkaums penb-
eda BKNIOYAeT BCTPOEHHbI MOp-
tdonornyecknini. GUNLTP HUKHUX
WwymoB. VIHCTpyMeHT Knaccuduka-
LMK MO3BOJSAET BbINONHATL BblAe-
neHne penbeda B OAUH WAM B
HECKONbKO NPOX0J0B KOMOUHALM-
el pasMYHbLIX aNropuTMOB U
napametpoB. B HoBoW Bepcuu
KPELO 3D CKAH peanusoBaH
00600LWeHHbIA NOAX0A K onepa-
uMamM Hag obnakamu TOYeK
(puc. 3). OH no3BonsieT MaKcu-
MajbHO rMBKO MCMONb30BaTh BCE
MMeKLMecs BO3MOXHOCTU 06pa-
60TKM 06/1aKOB TOYEK.

[lna BCex KOMaHA, BbIMONIHA-
WKx Knaccudbukaumio unu Mopu-
tbuKaumio Todek 06naKa, a TaKxe
MCMONb3yOLWMX 00M1aKO TOoYeK B
KayecTBe MCTOYHUKA WHOpPMa-
LMK, NpefycMOTPeH VHUBEpCab-
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HbIi  NOAX0L K  HaCTpolkKe.
MapameTpbl ans ynobcTea pasge-
NleHbl HA TPU NIOTUYECKMe Tpynnbl:
LeiicTBMe, ycnosue, anroput™m. B
nepBon rpynne B pe3ynbrare
paboTbl anropuTMa HacTpauBaloT-
CA AeWCTBMA C Pa3INyHbIMU TOYKA-
MU 0bnaKa: OTAeNbHO As ToYek,
COOTBETCTBYIOWMX KpuTeputo (B
LAaHHOM C/lyyae — TOYKM pefib-
ea), M He COOTBETCTBYIOLMX.
MoxHo MoauduumpoBaTh Kak
TeKkyliee 06/1aK0 TOYEK, TaK U CO3-
0aTb €ro KOMWI M BbINOAHATb
MoandUKaLMio B Hell. TOYKM MOTYT
ObITb BbIfJENEHbI, YAa/EHbl, OTHECE-
Hbl K OMpefeNeHHOMY CIOK0 WU
pacKpalleHbl B KaKoii-nubo uBger.
Bce nepeuncneHHble onepauuu
peanu3oBaHbl Kak VCTAaHOBJIEHUE
0606LEHHbIX MeTafaHHbIX TOYeK
061aKa, 4To ¥ MO3BONUIO AOCTUYb
OnucaHHol yHubukauum (dbaktu-
YecKu, BCe [AaHHble 0 TOYKax,
KpOMe KOOPAMHAT, MOXHO CYMTaThb
MeTafiaHHbIMK). BTopas rpynna
no3BONISET 3aaBaTb OrpaHUYeHUs
NS anropuTMa:  MCMosib30BaTb
TOYKM B 3aJaHHOM KOHTYPE, TOUYKM
OnpefeNeHHbIX CNOEB UMW TONbKO
BblileNeHHble TOYKM (ycnoBue Ans
MeTafiaHHbIX). TpeTbs rpynna —
napameTpbl KOHKPETHOrO anropuT-
Ma, 3anycKaemoro KOMaHAOW.
Takum 06pa3om nporpamMmma no3Bo-
nset MaKCUMabHO rmoKo
HacTpauBaTb  aNropuTMbl  Ans
LOCTUXEHUA pe3ynbrata.

BbipeneHne — eue oguH WH-
CTPYMEHT, nomoratouuit B pabote
c obnakamu ToYeK. Ero ymobHo
MCMONb30BaTb [ BPEMEHHOMN
rPYNNMpPOBKM TOYEK, He Hapylas
TeKkywen knaccudukaumm. MoxHo
BbIAENUTb TOYKM, OTHOCALMECS K
pa3HbIM  KNacCUUKALMOHHbBIM
cnosam. BbigeneHne moxet wuc-
NoJb30BaTbCA KaK yCioBMUE anro-
putMoB  06paboTkM  o6nakos
TOYEK UM pacno3HaBaHuUs 06b-
€KTOB, /A BuU3yanusauuu. [ns
NPOCTOTbl BOCMPUATUA UCMONb30-
BaH OMHApHbIA NPUHLMN BbigeNe-
HWS, HO OCTaB/IeHA BO3MOXHOCTb
ero paclwupenus (cdnar Bbigene-
HUs TaKXKe OTHOCUTCS K 06001LeH-
HbIM MeTajaHHbIM TOo4YeK 0651aKa,
Kak 1 cnar yganenus).

Bo3Bpalyasce Kk Bonpocy Knac-
cudmkauum penbeda, cnepyert
OTMeTUTb, YTO B GONbWUHCTBE
C/ly4YaeB anropuTMbl aBTOMaTUye-
cKoit knaccudumkauun penbeda
obecneynBaoT Xopowmnii pesynb-
TaT. [lna  CNoXHbIX chyyaes,
Hanpumep, 061aKoB TOYEK, Nojy-
YeHHbIX (OTOrPaMMeTPUYECKUMU
METOLaMW, C PaCTUTENbHOCTbIO,
thopMUpyIOLLEN «XONIMbI» U3 TOYEK
C MONOTUMM CKNOHaMK, 6e3 Touek
penveda NoOA PacTUTENbHOCTbLIO
peanu3oBaHa BO3MOXHOCTb Kiac-
cudumkaumu penbeda c 3agaHuem
OMOPHON MOBEPXHOCTU C MOMO-
wblo 3D-KkoHTypa no nepumeTpy
HepenbedHoro yyactka. OkoHuya-
TeNbHOE YTOYHEHMEe Knaccuduka-
uum (Npu HeOOXOAMMOCTI) MOXKET
ObITb BBINONHEHO B PYYHOM pEXM-
Me. CnepyeT OTMETUTB, 4YTO B Kaye-
cTBE penbeda anropuTMbl Knaccu-
tukaumm penbeda MoryT Mcnosnb-
30BaTb TOYKW, MOJyYEHHble C
NOMOLbID  MHCTPYMEHTaNIbHOIA
CbeMKW W MpeABapuTeNbHO WM-
NnOpTUpOBaHHbIE B NPOrpammy.
JT0 no3BoAAeT  CYWeCTBEHHO
NOBbLICUTb KayecTBO Knaccuuka-
uMm penvecda Ha yvacTkax c
ryCTOW pacTUTENbHOCTbIO.

B KPELO 3D CKAH moxHo B
aBTOMATUYECKOM peXuMe BbINon-
HUTb KNaccuduKaLnio BO3AYLIHbIX
JIAN n co3paTtb ToYeyHble W
JINHeliHble 00beKTbl MO pe3ynbTa-
TaM pacno3HaBaHua. PacrosHa-
BaHue JI3M paboTtaet kak npwu
06paboTke 06nakoB Touek c JI3MN
Ha OTKPbITO/ MECTHOCTM, Tak U B
CJI0XKHBIX TOPOLCKUX YCIOBUSAX.

B HoBoOI1 Bepcun ocoboe BHU-
MaHue yaeneHo ypobctey U
3 deKTUBHOCTU paboThl ¢ Npo-
rpammoii. o oT3biBam nonb3o-
BaTeNeil, HaubONbWYK CNOX-
HOCTb Bbi3blBaN BbIGOP Mapamert-
poB anroputMoB khaccuduka-
UMM U pacno3HaBaHus 00b-
eKToB. [lna 3TOro B HEKOTOPbIX
KomaHpax Oblna peanusoBaHa
KOHLUenunMs npeanpocmoTpa pe-
3yNbTAaTOB B PeXWUMe peanbHoro
BPEMEHU [N TeKylero 3Haye-
HWA NnapameTpoB.

OgHWMM W3 WHCTPYMEHTOB, B
NOMHOW Mepe peanu3ylolum 3Ty
KOHLeNuMIo, ABNAETCA NOPOroBblii
¢unstp. OH no3Bonset uabTpo-
BaTb TOYKM 06/1aKa N0 pasiMUHbIM
napameTpaMm: 3Ha4yeHW0 KOOPAM-
HaT U MeTafaHHbIM (MHTEHCUBHO-
CTW, Yy CKAaHUPOBAHUSA, BPEMEHU
peructpayuu, BbICOTE HaA Mno-
BEPXHOCTbIO penbeda, rpagueHTy
YKNOHa, KpuBu3He). pn n3meHe-
HUWM MOPOroBOr0 3HAYEHUS B pe-
XUMe peanbHOro BpeMeHn 06HOB-
naeTca 061aKo TOYeK, U TOUKM, He
npoxofsllue B NOPOroBble 3Haye-
HuA, ckpoiBatotca. Kak u npu
MCNONb30BAHUN APYrUX anroput-
MOB, B Cly4ae WCMONb30BaHUA
noporoBoro (uaLTpa OTKPbIBaeT-
CA CTaHAApTHOE OKHO napamert-
poB, Mno3BonslLee HaCTPOUTb
LeiACTBUA C TOYKAMM, NPOXOLALLN-
MU U HE NPOXOJALWMMU NO KpUTe-
pusm dunbtpa. lpenBaputencHo
BbIMONIHUB  pacyeT HopMasei,
MOXHO BbIAENUTb TOYKWU BEpTU-
KaNbHbIX MOBEPXHOCTEN U 00b-
€KTOB C UCNONb30BaHWEM NOPOro-

AHanu3 nosepxHocmu GOPO)KHOZO noJIomHa no Kpusu3He
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BOro (hMAbTpa Mo rpafueHTy yKio-
Ha. [pepBapuTenbHLIN NPOCMOTP
no3BosseT nofobpars Noporosslie
3HaYeHUs [ANA MOJNyYeHUs Kaue-
CTBEHHOTrO pe3ynbTara. Touku Bep-
TUKaNbHbIX  O0OBLEKTOB  MOXHO
KnaccuduumpoBatb B OTAENbHbIN
BPEMEHHbI CNOI MAKU BbIAENUTL.
[lanee, ncnonb3ys WHCTPYMEHTHI
M3MEHEHWUs TOYeK B KOHTYype,
TOYKM PA3HOCATCA MO COOTBET-
cTBytowum cnosm  (6opatopsl,
OTpaXAeHus, CTeHbl 3[4aHUA W
Apyrue cnou).

MoporoBbiit GunLTp Takxe no-
3BOJIA€T pewwaTtb OTAe/NbHble Mpu-
KnapHble 3apaun. Hanpumep,
nocne pacyeta Hopmaneid npu
pacKkpacke no KpUBU3He YETKO
nposBnstoTcs AedeKTbl JOPOXKHO-
ro NOJIOTHA, XOPOLIO BUIHbI KPOM-
ku (puc. 4). C nomowpto noporo-
Boro ¢unbTpa N0 KpPUBU3HE
MOXHO KnaccuduumpoBaTh TOUKM
LedeKTOB, KPOMOK W fipyrue aHo-
Mannu Ha LOPOXHOM NOJOTHE.

MopenvpoBaHue penbeda u
cUTyauuM no npepBapuUTeNbHO
knaccuduunpoBaHHoMmy ob6naky
TOYeK BbINOMHAETCA C MOMOLLbIO
Pa3NMYHbIX aBTOMATU3MPOBAHHbBIX
MHCTPYMEHTOB,  MO3BONSAOLWMX
ObICTPO  MONYYNUTb  KOHEYHBIN
pesynstar — LM(pPOBYID MOAeNb
MeCTHOCTM.

[ina mopenupoBaHua penbeda
MCXOAHBIMU [aHHbIMKU ABNAKOTCA
TOYKM 06naKa, NpeaBapuUTENbHO
KnaccubuumMpoBaHHble Kak pesib-
ed. Mo 3TUM ToYKaM BbINONHAETCA
aflanTMBHOE NPOPEXUBAHUE, KO-
Topoe Nno3BonseT Knaccubuumpo-
BaTb KaK KapKac Ko4YeBble TOUKM
obnaka, onpepenstwlime penbed
MecTHOCTW. Ha poBHbIX y4acTkax
MOBEPXHOCTU OCTAHeTCA MUHU-
ManbHOE KOJAWNYecTBO ToyYek obna-
Ka, onpepensemoe nojb3oBare-
fleM, Npu 3TOM Ha nepefnomax W
MuKpodopmax penbetda Oypet
CoXpaHeHO Heobxopumoe pAns
nepefayn Gopmbl 3TUX 0OBEKTOB
Konuuectso Touek. Knaccuuum-
pOBaHHble TaKUM 06pa3oM Kitoye-
Bble TOYKM penbeda B obnake
(hopMUpYyIOT MOAEbHbIE TOYKK, MO
KOTOpbIM B JjafibHeileM CTpoOnTCs
MOBEPXHOCTb.

3Imansi pacnosHasaxus 6opdropos

MpepBaputencHas knaccudu-
KaLusa BepTUKaNbHbIX 06BLEKTOB
CNYXUT OCHOBOI aBTOMAaTU3UpO-
BAaHHOTO CO34aHWA TOYEUHBIX U
NIMHEHbIX TeMaTuyeckux obb-
€KTOB CUTyaLu No 06naky ToYek.
B nporpamme KPELO 3D CKAH
peann3oBaHo HECKONbKO (yHK-
LUMii, no3BonsloWMX aBTOMaTUye-
CKW BEKTOpPW30BaTb OTAeJbHble
3/IeMeHTbl Mo 06NaKy Toyek: pac-
nosHasaHue 3D-nuHuit, pacno-
3HaBaHWE NMHWIA MO NpOeKLuH
TOYEK Ha M0CKOCTb, Pacno3HaBa-
HUe OOBEKTOB CO CNIOXHBIM Ceye-
HueMm, GopMupoBaHue pactpa no
o6naKky Toyek c nocnegylouiei
BEKTOpMU3auMen  NOoayYEHHOro
n3obpaxeHus (puc. 5).

Mporpamma KPEOO 3D CKAH
NOCTOAHHO pa3suBaetcsa. Monb-
30BaTeny, Hanpaeifs CBOU Mpea-
NIOXKEHWA, MPUHUMAIOT aAKTUBHOE
y4yacTue B co3faHum ee Boctpebo-
BaHHOro QyHKuuoHana. [lna-
HUpPYeTCA KaK fanbHeliwee pa3su-
TWe 06LNX MHCTPYMEHTOB paboTh
B NMpOrpamme, Tak M HOBbIX aBTO-
MaTM3MpPOBAHHbIX METOAOB, KOTO-
pble NO3BONAT NOBLICUTL 3P dek-
TUBHOCTb paboThl C 0bnakamm
TOYEK M KayecTBo (hopMUpyeMoit
uucbpoBoit MOAENM MECTHOCTU.
OZHWM M3 NPUOPUTETHBIX Hanpas-

NIEHUA COBEpLIEHCTBOBAHNA MpO-
rpammbl - ABnfetca fopaboTka
CyLLECTBYIOWMX U POPMUPOBaHUME
HOBbIX MHCTPYMEHTOB CO3[aHUs
M pefaKTMpOBaHMA 0OBLEKTOB B
3D-okHe. [lanbHeiiwee pa3Butue
noay4uT MexaHusm paboTel C
MeTafilaHHbIMK ToYek obnaka. Mpu
HeobXxo[MMOCTH, B KaYecTee MeTa-
LaHHbIX MOTYT WCMONb30BaThCA
MpPOM3BOJIbHbIE  MOJIb30BaATENb-
CKWe Benn4MHbl, a HyHKLMOHANb-
HOCTb  MpPOrpamMMbl  NO3BOJUT
pewarb HecTaHAapTHble 3ajayu
06paboTKK 061aKOB TOYEK.

B nepcnektuse Bce 3agaun no
pabote c cuTyauueir OyayT
pewarscs C NomMolWbio YyHUBEp-
CaNibHbIX MHCTPYMEHTOB, paboTato-
LWMX B NJaHe U B TPEXMEPHOM Mpo-
cTtpaHctee. [lanbHeiilwee passu-
TWe NoayYuT hYHKLUOHAN paboTl
¢ Bo3aywWHbIMKM J13M1, meToabl pac-
Nno3HaBaHUA 3/1EMEHTOB AOPOru U
CpefcTB OpraHu3auumn AOpoXHOro
aswxenus. W, yto camoe rnasHoe,
npu pasBUTUM MpoOrpamMmbl no-
npexHemy OyayT yuYuTHIBATbCHA
OT3bIBbl 1 MOXENaHUA Kak cylye-
CTBYIOLMX NONb30BaTeNe, Tak u
TeX, KTO TONbKO HauyuMHaet pabo-
TaTb C obBnakamu To4YeK W uweT
ynobHoe pelleHWe pns  CBOUX
3apau.
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OLEHKA U3MEHEHUA NOTEHLMWANA
NMPUPONONONbL30BAHMUA
KAAUHUHTPALCKOW OBNIACTU NO
MATEPUAJIAM TOMOTPA®UYECKUX

KAPT

M.B. ipo6us (AO «bantuiickoe asporeofesnyeckoe npesnpuaTue)

B 2010 r. okoHYMN akynbTeT reorpadun 1 reoakonornu PoccMinckoro rocyfapcTBEHHOMO YHUBEPCUTETA UMEHU
MmmaHyuna KaHta (B HacToswee Bpems — bantuiickuii hepepanbHelii yHuepcutet umenn Mmmanyuna Kaxta)
no CcneuuanbHOCTU «reoakonory, B 2015 r. — MoCKOBCKMII FOCYRApPCTBEHHbI YHUBEPCUTET reOfesun U
kapTorpacduu no cneuuanbHocTu «reopesnct». C 2007 r. pabotaer B A0 «bantuitckoe asporeogesmyeckoe

npegnpuatue» (AO «bant AlTl»), B HacTosLee BpeMA — MaBHbI UHXEHep.

B nccnepgosaHuax reoakonoru-
yeckux npobnem npeobnagaer
n3yyeHue AUHAMUKM OLHOTO-
[BYX NoOKasatenemn 3a nocnegHue
10-20 net. WccneposaHue npu-
pPOLHO-3aHTPONOTeHHbIX MpoLec-
coB 3a bosiee anuTenbHble nepuo-
Abl TpebyeT NpUBJEYEHUs CTATU-
CTMYECKNX OAaHHbIX, COOTHOCMMbIX
C COBPEMEHHbIMU KONNYeCTBEH-
HbIMW W KayeCTBEHHbIMM NMOKa3a-
Tenamu. B cBA3M CO CNOXHOCTbIO
MCNOAb30BAHUA 3TUX [LAHHbIX U3
3apy6eKHbIX UCTOYHUKOB, HanpH-
Mep, apXWMBHbIX MaTepuanos u3
fepmaHun (M3-3a yAANEHHOCTH,
pa3poO3HEHHOCTH,  A3bIKOBOIO
Oapbepa), COCTOsIHME NOTeHLMana
NpUpPOAONONbL30BaHNUA Ha Teppu-
Topuu KanuHuHrpaackoit obna-
¢t po 1939 r. um3yyvanoch,, B
OCHOBHOM, MO BTOPUYHbIM U Tpe-
TUYHBIM UCTOYHMKAM MHDOpPMa-
LMW UCTOPUKAMK, COLMONOTaMM 1
3KOHOMUCTaMU. YHUBEpPCaNbHbIN
A3bIK TONOrpauyeckoro Kapro-
rpadupoBaHus nosponser c
HaMMeHbWMMIN 3aTpaTaMn aHanu-
31MpoBaTb reo3Konorunyeckue
M3MEHEeHNs NpUPOAHO-PeCYpPCHO-
ro noTeHuMana He TONbKO 3a
100-150-neTHui nepnog, HO 1 3a
Gonee ANUTENbHblEe NEPUOAbI.
CoBpeMeHHble cucTeMbl NPUPOAO-

nonb3oBanus KanuHuHrpagckoil
o6nacTu — Hacnegue pasnuyHbIx
COLMANbHO-IKOHOMUYECKUX CUC-
TeM, CylLeCTBOBABILKX B PernoHe
10 1945 r. B pesynbrate HeofHoO-
KpPaTHbIX CMEH CUCTEM XO3ACTBO-
BaHWA W YKIA[0B XU3He[eATeb-
HOCTW HaceneHus, 3necb UCTopu-
YeCKM CNOXWAOCb WHTEHCUBHOE
MCMONb30BaHWE NPUPOAHbLIX pe-
cypcos [1].

Tonorpaduyeckme KapTel —
cneynmduUyecknin. UCTOYHUK WH-
topmauum 0 CyIWHOCTUN peruno-
HanbHOrO0 NPUPOAONONb30BAHMUA.
06napfas BbLICOKOW TOYHOCTbIO
0TOOpaXKeHUss MNPOCTPAHCTBEH-
HbIX W3MEHEHWNR, OHW BbIABAAIOT
BHellHee MpoABieHWe MPUPOA-
HO-aHTPOMOreHHbIX NPOLECCOB
TOAbKO Ha OMNpeAesieHHblit Mo-
MEHT — Ha faty Tonorpaduye-
CKOW CbeMKM.

B naHHoit paboTe npencrasne-
Ha aBTOpPCKas MaTpu4yHo-napa-
MeTpuyeckas MeTOAMKa OLEeHKK
noteHuuana nNpuMpoaonoabL30Ba-
HWA, BKIKOYalOWaA no3TanHoe
MCcnoNb3oBaHMe KOOPAMHATHOM
JeTepMuHaLMmn reorpaduyeckoro
MECTOMNONOXEHUA  U3y4aeMblxX
0OBEKTOB U MPOLECCOB, UX Mac-
wtabupoBaHue,  Koppensuuw
VCNOBHbIX 3HaKOB, KapTorpacdu-

YeCKyl0 U KapTOMeTpUYecKyto
OLEHKY MNPUPOAHO-PECYPCHOrO
noTeHuMana pasHbiXx CTagun u
3TanoB PernoHasbHOro pasBuTUs
Ha npumepe KanunHUHrpagckoii
obnactu.

Ha nepsom 3Tane ocyuwecrs-
nancs BbiGop Tomorpaduyeckux
KapT HeoGxoaMMoro macwrtaba u
M3yyeHne UX YCIOBHbIX 3HAKOB
LN AanbHeilwero cCpaBHUTENbHO-
ro aHanu3a, B X0A4e KOTOPOro
onpegensnuch Haubonee npep-
CTaBUTE/IbHbIE 0OBLEKTHI U sABfe-
HWUS, XapaKTepusywolue cylu-
HOCTb M rybuHy TpaHcdopMa-
LLMOHHBIX MPOLLECCOB B NPUPOLO-
noNb30BaHNK.

Ha BTOpoM 3Tane npoBoAau-
Nocb KapTorpaduyeckoe cono-
CTaB/fieHne COCTOAHUA 0OBLEKTOB U
npoLeccoB NpUpOAONONb30Ba-
HUA (NECHbIX, BOLHbIX, 3eMebHbIX
W ap.) BoBoeHHOro nepuoga (c
nepsoi nonosuHbl XIX Beka [o
1939 r.) n cospemeHHoro (c
1945 r. 10 HACTOALLEr0 BPEMEHM),
hopmupoBancs nepevyeHb napa-
METPOB [NA MAaTPpUYHOW OLEHKU
M3MeHeHWUs noTeHuMana npupo-
LOMN0Nb30BaHNUA C Y4YeTOM cTene-
HW UX BbIPAXKEHHOCTU B PernoHe.

®opmupoBaHue MaTpULLbI,
CpaBHUTENbHAs OLeHKa U aHanu3
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pe3ynLTaToB, 060CHOBaHUe npef-
JIOXEHWIA NO ONTUMU3ALUU NpU-
poAonoNb30BaHMA MPOBOAUINCH
Ha 3aKNOYMTENbHOM, TPETbEM
jTane uccnefoBaHus.

B pamkax rpaHToBOro npoekTa
Pr0 N° 5/2015 u3 otgena npyc-
ckoro Hacnepusa locymapcTBel-
Hoit 6ubnuoTekn r. bepnuHa
(Staatsbibliothek zu Berlin) AO
«bant AlTl» Gbinn npepocrasne-
Hbl cnepytowme Tonorpaduye-
CKMe KapTbl:

— 12 HOMeHKnaTypHbIX
NNCTOB nepBoro  M3paHus
(1833-1834 rr.) B MacwTabe
1:25 000, noKkpbiBalOWMX OKONO
4% Tepputopun KanuHuHrpag-
cKom obnactu;

— 119 HOMeHKnaTtypHbIX
JINCTOB BTOPOrO U3paHuns
(1859-1867 rr.) B MacwTabe
1:25 000 c nokpbiTnem 77% Ttep-

putopuu KanuHuHrpapckoit 06-
nactu.

Kpome TOro, M3 OTKpbITbIX
MCTOYHUKOB BblN MosyyeHbl 150
HOMEHKNATYPHbIX NINCTOB TPeTbe-
ro u3paHua (1908-1939 rr.) B
maciwTabe 1:25 000, nokpbiBato-
wmux 97% Ttepputopuun KanuHuH-
rpagckoi obnactu [2].

Bce 3t kaptorpaduyeckue
matepuanel umenu gopmar TIFF.
Cxembl MOKPBLITUS TEpPPUTOPUM
KanuHuHrpagckon obnactm nuc-
TaMW apxXMBHbIX TOmorpaduye-
CKMX KapT npuBegeHbl Ha puc. 1.

NHTepecHa nctopua cospaHus
3TUX apxuBHbIX KapT. B nepsoit
nonosuHe XIX Beka Tonorpado-
reogesuyeckne pabotsl B Boc-
To4Ho# lpyccum GbinK BO3NOXKE-
Hbl Ha CTPYKTYpbl BOEHHOTO
BEAOMCTBA, W reHepasbHblil WTab
Obln 0becneyeH KapTamMu mMacluTa-

6a 1:25 000 ans TeaTpoB BOEH-
HbIX [JEeNCTBUW, BKJOYAOLWMX
nobepexbe banTuitckoro mops.
Ha Hux He 6bI10 KOOPAMHATHOIA
CeTKW, OAHAKO YCNOBHbIE 3HAKM
OblM GAU3KWM K YCNOBHBIM 3Ha-
Kam, npumeHaemMblM B Tonorpagu-
yeckom KapTorpagupoBaHuu B
HacTosAllee Bpems.

HecmoTps Ha TO, 4TO Ha KapTax
6oNee no3gHero, TaKk Ha3biBaeMo-
ro BTOPOro M3AaHus, No-npexHe-
My, OTCYTCTBOBaNa KOOPAMUHATHASA
CeTKa, NNaHOBO-BbICOTHOE MOJIO-
eHue TBepAblX KOHTYpOB CTano
3HauYuUTeNbHO TOYHee, Gnarogaps
pa3BUTUID TeOfe3NYEeCKON OCHO-
Bbl B 4aCTW 3aMN0JIHEHUS NEPBOHa-
YanbHbIX W CO3[aHUA HOBbIX
nonuroHos ceteit. HomeHkna-
TYPHbI€ IUCTbI NEPBOrO U BTOPOTO
M31aHNUsA UMeNN HaMMEHOBAHMUSA: C
1-ro no 40-n Ha Memenbckun

/

&

Cxembl nokpsimusa meppumopuu Kanununzpadckol o6nacmu aucmamu apxusHsix monozpaguyeckux kapm
Macwmaba 1:25 000 pa3nuyHbix 20008 U30AHUA:
a) 1833-1834 22. (monbko nobepexsve banmuiickozo mops); 6) 1859-1867 22.; 8) 1908-1939 22.




TEXHOJIOTUU

Kpait (c ceBepa); ¢ 41 no 416 Ha
Tepputopuio KanuHuHrpagckom
obnactv, a Ha nochepyLWmx
nncTax (1oxHee) Ha CoBpeMeHHble
Tepputopuu Monbwu n lepmaHum.
Nx HeoduumanbHoe, HO YacTo
NPUMeHsieMoe B HayYHbIX Kpyrax
Ha3BaHue Ur-Melitischblatt nepe-
BOLMUTCS KaK «Npej-TonoKapThbi».
KapTbl TpeTbero nsgaHus, opuuu-
anbHo nmeHyemble MeRtischblatt,
Mo TOYHOCTU W MOpOram AONYCKOB
NpaKTUYECKN COOTBETCTBYIOT Tpe-
00BaHUAM K COBPEMEHHbIM TOMO-
rpaguyeckum kaptam (puc. 2).
Mo COBOKYMHOCTU OOBEKTOB Ha
apxuBHbIX  TOnorpaduyeckux
KapTax M CcOBpeMeHHoit uudpo-
BOW Tomorpaduyeckoin KapTte
(LUTK) 2015 r. n3panus (13 apxu-
Ba AO «bant AlTl») onpepens-
JIUCb COOTHOLWEHMA BUAOB W
TUNOB  MPUPOAONONb30BAHNUSA
(n3meHeHue penbeda, BOLOTOKOB
M BOJOEMOB, JleCOB, BOJAHO-
©0NOTHBIX yroauii 1 ap.). B Heko-
TOPbIX CAYYaAX MO WCTOYHMKAM
OTKPBITOTO [OCTYNa BbIMOMHANCA
LOMONHUTENbHBIN MOUCK 1306pa-
KEHWII 00BLEKTOB U NPOLLECCOB,
nofbop aHanoros [eicTBytoLEl
HOPMAaTUBHO-TEXHUYECKON [OKY-
MeHTauunm B ctepe reogesun u
KapTorpaduu 1 gpyrux matepua-
JI0B, HEOOXo[MMbIX [ pacno-
3HaBaHUA UX CNELUPUKHU.
CpaBHeHwe 6b110 NPOBELEHO B
nonHoMm obveme ans 100 Tunos
0OBLEKTOB C MOACHUTENbHbLIMU
nognucamMm K Hum. [na 15-tu
YCIIOBHbIX 0003HayeHnii cospe-
MeHHbIX 06beKTOB (HedTe- U
rasofo0blyu N TPaHCMOPTUPOBKMY,
OYUCTHBIX COOPYXEHUI, TpaHCc-
MOPTHbLIX Pa3BA30K Ha aBTOCTpa-
Aax, TpagupeH, TeNeBU3UOHHbIX
GaweH n fp.) He yaanocb obHapy-
XUTb aHANOrOB Ha apXMBHbIX Kap-
Tax, Ha KOTOpbIX TaKXe MMennchb
06beKTbl, HECOMOCTaBUMblE C
COBPEMEHHbIMU (MeNbHULbI, 4OM
CMOTpUTENA 3@  COCTOAHUEM
wocce, Mecto s KynaHus u
Ap.). Ha coBpemeHHbIX TOMorpa-
tbuyecknx KapTtax, Hanpumep,
oTOOpaXeHbl CKOPOCTHbIE aBTO-
cTpagbl — NpOTAXKeHHble 00b-

06wuii 8UG HOMEHKAMYPHbIX 1UCMOB MonozpaguyecKux Kapm mac-
wma6a 1:25 000 c omobpaxkeHuem cesepo-3anadHoli yacmu 20poda
KeHuzcbepza (8 Hacmoawee spema — KanurnuHapad) pasnuyHeix
20008 u3darus: 1860 2. (cnesa); 1937 2. (cnpasa)

eKTbl [OPOXHOW CeTW, KoTopble
OTCYTCTBYIOT Ha apXMBHbIX Kap-
Tax. HaobopoT, Ha HWX Bbigens-
NAOTCA «APEHAXHbIE» MENbHMULLbI
(Entwasserung Miihle) — npoTo-
TUNbl HACOCHbIX CcTaHuuin. 0TO-
OpaxeHne HETUMUYHBIX NS TeKy-
e reoskonorumyeckoin obcera-
HOBKM 0OBLEKTOB  yKa3biBaeT
Ha MecTonofoxeHue cneuynduy-
HbIX ~ 3JIEMEHTOB  apXxauyHoil
cUCTEMbl MPUPOAONOJb30BAHMUA
XIX-XX Bekos. o psgy 06bekToB
CpaBHEHWe YCNOBHbIX 0603Haye-
HUI OKA3aN0Cb BO3MOXHbIM TONb-
KO C npuBJeyeHuem cneym-
aNbHbIX UCTOPUYECKUX MaTepua-
noB, B TOM uucne cotorpaduit
BHEMACWTabHbIX 06BLEKTOB U3
BusyanbHoro apxusa BocTouHoi
Mpyccum [3].

YmecTHa napannenb Mexay
pacrnofoXeHnem Ha COBPEMEH-
HbIX Tomorpaguyecknx Kaprax
JHEepreTMYeckux 06bEKTOB (K-
HUWit 3nekTponepefaynm K npo-
W3BOLCTBEHHbIM 00ObEKTAM) U
pa3melLeHneM B NPOLLIOM BETPSA-
HbIX MeNbHWL, FONNAHACKOro TMNa
(Hollandische Windmiihle), ko3-
nosoro Tuna (Bockmuhle), napo-
Bbix (Dampfmihle) u BOAsHbIX
(Wassermuhle) menbHUU, MeNb-
HUL ANs M3roToBfeHWs Oymaru
(Papiermiihle),  neconunbHbIX
(Sagemiihle) u cyKHOBanbHbIX
(Walkmihle) menbHuu, T. e.
WCTOYHUKOB 3/EKTPOIHEPrun B

MecTax ee notpebneHus pas
X03ANCTBEHHON [eATeNIbHOCTH.

[Jpyroii Bug n3mMeHeHWn npu-
poaononb30BaHua 3a 150-neTHuin
NEepUoA — CHUXEHUE 3HAYMMO-
CTM HeboNbWNX NPOU3BOACTB, K
npumepy, xnebonekapeH (Back
Ofen), momeHHbIx nedeit (Hoch
Ofen), paboTaBLnX Ha MUHEPab-
HO-Cblpb€BOIl  6a3e  MeCTHbIX
CTPOUTENbHBLIX MaTepuanos (nec-
KOB, [WH, WebHs, rpaBua u ap.),
neyen pns obGxura Kupnuya
(Ziegelei Ofen) u ap.

BcTpeyanuch npu 3TOM 1 pas-
HouTeHuA. Tak, Hanpumep, ycnos-
Hblif 3HAaK C noscHeHuem «Br.»
(Briinnen), B npsamoMm nepeso-
e — «(hOHTaH», 03Ha4yaeT Ha
caMoM fiene crneuuanbHblii Kono-
A€l Ha nawHe uau B6AM3N Hace-
JIEHHOTO NYHKTa.

B uenom, conoctaBnenune
YCNOBHbIX 3HAaKOB MO3BOAUIO
chienatb BbIBOJ O KapLMHANbHOM
M3MEHEHWUM NPUHLMNOB NPUPOAO-
noJb30BaHWUA B COBETCKOM U
NOCTCOBETCKOM Nepuoaax, XoTs
TPAaAWLMOHHbIE [NA  peruoHa
BUZbI U TUMbl 3€MJIENO0Nb30BAHNS,
BOAOMNO/b30BAHNA U flaXe Hefpo-
NoNb30BaHUSA COXPAHUAUCH U B
HacTosLee BpeMs.

KapTorpaduyeckas o6paboTtka
MaTepuanoB, BKOYas uMx ouud-
POBKY, MpoBOAunace B npodec-
cuoHansHon TNC «Kapta 2011».
Ona oprtotpaHcdopmMupoBaHus
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pacTpoBbIX KapT UCMONb30BANUCh
napameTpsl anaunconpa beccens
1841 r. [4]. C ux nomolblo npo-
rPaMMHO-aHANUTUYECKUIA MeTOof,
no3BonseT NOCTPOUTb PaMKK
HOMEHKIATYpPHbIX INCTOB B Aei-
CTBylOLle/ B HacToAlee BpeMs
cucteme KOOpAMHAT. ABTOpPOM
Oblan TpaHcdOPMUPOBaHbI pac-
Tpbl  TOnorpaduyeckux  Kapt
TPeTbero M3haHus C NpUBA3KOW
Mo yriamM paMoK HOMEHKNATYPHbIX
JINCTOB U TOYKAM nepeceyeHus
KoopaMHaTHOI ceTku (6onee 150
TOYEK Ha Kaxnablil aucT, puc. 3).

PacTpsl KapT nepsoro u BTOpo-
ro u3gaHuWin TpaHchopmupoBa-
JNCb NO yraMm pamMoK HOMEHKNa-
TYPHbIX JINCTOB W XapaKTEpHbIM
TOYKaM Ha kapTax (bonee 15-20
TOYeK Ha Kaxpbll nuct). [Ons
JINCTOB NEPBOrO U BTOPOro M3pa-
HWIi, Ha KOTOPBIX CNOXHO COMo-
CTaBUTb OAHW U Te e TBEpAble
KOHTYpbl (B OCHOBHOM, nepekpe-
CTKM [0pOr) C COBPEMEHHbIMM
KapTorpaduyeckumm matepuana-
MU, BLIMONHANACh NPUBA3KA K
Tonorpacuyecknm KapTam TpeTbe-
ro W3faHua ANA NONyYeHWUs Mak-
CUMaNbHO 06BLEKTUBHON MHGOP-
MauuM O METPUYECKOM mnonoxe-
HUM 06bekToB. Mocne TpaHcdop-
MUPOBAHNA PacTpbl KapT KOHBEp-
TUPOBANUCb B MECTHYK CUCTEMY
KoopauHat pernoHa (MCK-39) c
MCNONb30BaHUEM  CMeuuanbHo
pa3paboTaHHbIX KilouYeil nepexo-
[a MeXy CUCTeMaMy KOOPLMHAT.

B xope noarotoBKM K BEKTOpPU-
3auuu Ol onpefeneHbl Takke
peAaKuMOHHO-TEXHUYEeCKNe YyKa-
3aHuUA ANA oundpPOBKM apXMUBHBIX
KapT. TpaHcdopMUPOBaHHbIE pac-
TPbl apXMBHbIX KApT BEKTOPU30-
Baauce B [UC «Kapta 2011»
COMNAacHO [eiCTBYIOWUM HOpMa-
TUBHbIM TpeboBaHMAM K cCo3Aa-
HWIO HOMEHKNATYpPHbIX JUCTOB
Tonorpacdunyeckoir KapTbl Mac-
wraba 1:25 000.

[pumeHeHne nonoxeHuit gen-
CTBYIOWMX HOPMATUBHBIX [OKY-
MEHTOB B o06nact reopesuun u
KapTorpaun no3BoAMAO Olie-
HUTb 060CHOBAHHOCTb CPaBHEHMUs
KapT, CO3[aHHbIX N0 Pa3HbIM Tpe-

0OBaHMAM B pasHble uCTOpUYe-
CKMe 3M0XK C NPOBEPKON pe3yib-
TaToB, BbI3bIBAIOLMX COMHeHMe. B
COOTBETCTBME C AeiCTBYIOLWMUMM
HOPMATUBHbLIMU  [OKYMEHTaMu
CpefHAs KBajpaTuyeckas no-
rpewHocts (CKM) nnaHosoro no-
NOXeHUA TBEPAbIX KOHTYPOB, OTO-
OpaxaeMbix Ha ToNorpathuyeckux
KapTtax, yctaHosneHa 0,2 MM, 4TO
COCTaBNAET Ha MeCTHOCTU [nAa
LUTK macwraba 1:25 000 5 m.

Mpu oueHKe W3MEHEHWN Xa-
PaKTEpPUCTUK MeCTHOCTM Ha pac-
TPax apXMBHbIX KApT, NONYYEHHbIX
B XoAe TpachopMUpOBaHUA W
BEKTOPU3aALMUMK, ObIIM NPUHATLI
cnepyowme 3Havenms CKI teep-
AbIX KOHTYpPOB B NNaHe Ha MecT-
HOCTM:

— QNA pacTpoB  KapT
MeRtischblatt npuHumanocs ya-
BoeHHoe 3HayeHune CKIM LUTK mac-
wtaba 1:25 000, 1. e. 10 M;

— QNA pacTpoB  KapT
1859-1867 rr. u3gaHua ycraHas-
nueanacb CKM 40 m (yBennunsa-
nacb B YeTblpe pasa Nno cpaBHe-
HUto ¢ kKapTamu Meltischblatt, no
KOTOpbIM B OCHOBHOM MPOBOAM-
nocb TpaHchopMUpoBaHUe);

— [na pactpoB Kapt 1833-
1834 rr. uspanua CKIN npuHuma-
nacb paBHbiM 80 M (yBennunea-
nacb B BOCEMb pPa3 N0 CPaBHEHMIO
¢ kapTamu MeRtischblatt).

Ecnm npu cpaBHeHUM KOHTY-
pOB pacxoXfeHwe B miaHe mpe-

BbIWANO YCTAHOBMIEHHbIE 3Haye-
Hus CKI apxuBHbIX KapT, TO 3TO
VKa3blBaNo HA U3MEHEHUs XapaK-
TEPUCTUK MECTHOCTH.

[Ins cpaBHeHUs TaKxe npu-
BNIEKaNNCb ONUCAHUA U3MEHEHWI
npMpoaonoNb30BaHUA HA Teppu-
TOpUK pernoHa nocsie 1945 r.

3ToT 3Tan 3aBepwuics npo-
CTPAaHCTBEHHO-BPEMEHHbIM aHa-
JIN30M U3MEHEHMUIT reo3Konornye-
CKOro cocTosiHus Haubonee npu-
MeyaTtenbHbix ansa KanuHuHrpag-
CKOIl 06/1acT 0ObEKTOB MpUpO-
[Jononb3oBaHus — fHTapHoro
KOMOMHATa Ha 3anagHoMm nobe-
pexbe Cambuiickoro nonyocTpo-
Ba, MOM3EMHOr0 rasoxpaHunuLla
B nocenke PomaHoBO, KapbepoB
KMPMUYHBIX FUH, CTPOUTENBHOMO
necka 1 rpaBus, 06bEKTOB TpaHC-
MOPTHOW WHGPaCTPYKTYphl, ar-
papHOro 1 Necoxo3fNCTBEHHOrO
NpWUpPoA0oNoNb30BaHUS B MyHULM-
nanbHbix obGpa3oBaHusax. [Ons
MaTPUYHOI OLeHKU TpaHchopMma-
UMM NoTEHUMana npupoaonosb-
30BaHUA U3 BCeX 00BEKTOB OblN
BblOpaHbl Haubonee npeacTaBu-
TeslbHble 1A KAXLOro nepuoja.

Ha doHe rnobanbHbix M3MeHe-
HUI KAMMaTa M paguKanbHOR
CMEHbl COLMANbHO-3KOHOMMUYe-
CKMX CUCTEM COBPEMEHHbIN Mo-
TeHUMan NpUPOAONONb30BaHMUSA
pervoHa xapaktepu3yeTtcs che-
LVIOWNMN U3MEHEHUAMM, NpO-
n3owenwunmu nocne 1945 r.:
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— nOoBbIWeHMeM noTeHuMana
Necononb30BaHMA B CBA3M C yBe-
NMYeHneM necuctoctn Ha 55% (c
220,7 no 3424 Tbic. ra);

— yBeNuyeHueMm nuowanm
BOAHO-00M10THBIX yroaunii Ha 92%
(c 30,9 po 59,2 Thic. ra) u cnpam-
JIeHMeM pycen peKk [is OCyWwu-
TeNbHOW MenMopaLuu B arpapHom
NpUpoLONoNb30BAHUY;

— pasBuWTMEM noTeHuuana
HeApOMnoNb30BaHNUsA 3a CYeT Ton-
JINBHO-3HEPreTMyeckux pecypcos
(HedTAHbIE YINEBOJOPOAbI, YFONb,
Top) U MUPOBbLIX 3aNaACOB SIHTA-
ps;

— pe3KMM COKpalieHuem
noTeHLMana MecTHbIX CTPOUTENb-
HbIX MaTepuanoB MUHEPanbHOro
npoucxoxpaeHns (nNeckos, MUH,
rpaBUHO-rafeYHon CMecH v p.)
Ha 97%.

JNecucrocts B 03epckom OKpy-
re ysenunyunacs ¢ 5% o 17%, a s
barpatnoHoBckom, MamMOHOBCKOM
n JlapywKuHCKOM okpyrax (cym-
MapHo) — ¢ 11% po 26%.
HemaHckuit u CoBeTckuit okpyra
no 3ToMy Mmokasatenio 6auskn K
O3epckom oKpyry. HaummeHbluee
yBennyeHune necucroctn B [lo-
NIeCCKOM OKpyre o00bAcHAeTCs
3260/104EHHOCTbIO U UHTEHCUU-
Kauuen cenbCKOX03AWCTBEHHOrO
ucnonb3oBanua. Jluwb B [BYX
oKpyrax (3eneHorpagckom u
[YpbeBCKOM) yBENUYMIOCH YUCNO
MecT fiepeBoobpaboTKy.

B 6onblmnHCTBE pailoOHOB No-
wagb 6onoT yBennyunack ¢ 3,0%
10 16,0%. 3T nokasaTtenu cooT-
BETCTBYIOT TPEHAY CHUXEHUA Tex-
HOTEHHOW Harpy3Kn 1 «Anu4aHna»
KYNbTYpHbIX naHAawadtos [5].
3abonaunBaHue B YCNOBUAX
M30LITOYHOTO YBNAXKHEHUA —
npouecc 6onee ObICTPOI TpaHC-
thopmaLmu no cpaBHeHMIO C 3ane-
CeHueMm, no3ToMy  mioOWaab
6O0NOTHbIX MAacCUBOB B peruoHe
yBenMYunach B AiBa pasa, a lecuc-
TOCTb AWWbL B nontopa pasa.
KapTuHy n3ameHeHuMs KynbTypHOro
naHpwadTa [ONOAHAET CHUXKe-
HUe NAOWaAN 3eMeNb, BKIIOYEH-
HbIX B CE€JbCKOXO35MCTBEHHbI
060pOT: BO MHOTUX MyHWLMNANb-

HbIX 00Pa30BaHUAX 3HAYMTENb-
Hble MiowWaAu NalHW 3apacTaioT
JIYTOBON  PACTUTENLHOCTbIO U
KyCTapHUKOM, a nactéuwa u
ceHoKkochl 3abonayusatotcs. Mpu
3TOM BTOPUYHbIE CYKLECCUM pac-
WMPSAIOT NPUPOAHbIA KapKac Tep-
pUTOpPUM, MOBLIWASA €e YCTONYM-
BOCTb K Pas/MYHOrO pPOAA reoxu-
MUYecKkum Bo3gencrteuam. Jle-
CUCTOCTb NPOJOMKAET PacTu 3a
CYET CMblKaHUs 6aM3KO pacnono-
XEHHbIX MaccuBoB. B cnoxus-
WMXcA YCNOBUAX HEoOX0AUMO
OpWEHTUPOBATL JIECOXO3ACTBEH-
HOE MNpMPOAONOb30BAHUE HA
noBbllWeHWe BGOHUTETA N1eCOB U
LEeHHOCTM Neconocafok 3a cyer
0Cc060 LEHHbIX NIECHbIX Mopoj
(By6, 6yK, rpab, cocHa, enb).
HekoTopble pasHoYTEHUS 3Ha-
KOBbIX CMCTEM OOBEKTOB NMpMpo-
[O0MN0/b30BaHUsA CBA3aHbl C TeM,
4TO TEppUTOPUM, paHee 0603Ha-
YaeMmble KaK 3aToniseMble, Ha
COBpEMEHHbIX KapTax oToOpaxe-
Hbl 3HaKaMu JlyroBOM pacTuUTeib-
HOCTU C NIOKa/IbHBIMU YYacTKamMm
3abonoyeHHocTU. Bbicokne 3Ha-
yeHus 6GonoTtuctocTM no bar-
patMoHoBckomy (c MamoHoB-
ckum 1 JlapywkuHckum) un Cnas-
CKOMY OKpyram CBsi3aHbl C U3HO-
COM cuUCTEM Menuopauuu, obec-
neynBaloWMUx BOJOOTBEAEHUE C
CE/IbCKOXO3ANCTBEHHbIX YIOAMIA 1
cenuTebHbIX 30H. MakcumanbHoe
cnpsiMIeHUe pycen pek xapakTep-
HO ans HectepoBckoro okpyra —
370 peku WupeuHTta u MNMucca, Tep-
pUTOPUM BOKPYT KOTOPbIX Hanbo-
Jlee 0CBOEHbI B HACTOSLLEE BPEMS.
CokpalweHne  MUHepanbHO-
CbIpbEBOTO MOTEHLMANa Kupnuy-
HbIX 33aB0JOB, paboTalowWwmnx Ha
MECTHOM Cbipbe, aHaNOMMyYHO
YMEHbLIEHUIO YAeNbHbIX NOKa3a-
Teneit no pgepesoobpaboTke B
nocrcoseTckuii nepuod. MHbop-
MaLuoHHOEe pasBuTHe U mobanu-
3auMs PLIHKOB CO3[anu Takue
VCNOBUS, NPU KOTOPBIX Masble U
CpeAHWe NpOU3BOACTBA, B [aH-
HOM C/lyyae, MUHepanbHbIX CTPOM-
TeNbHbIX MaTepuanoB MeCTHOro
NPOUCXOXKAEHNSA, NPOUTPLIBAKOT
KOHKYPEHTHYI0 60pbOy 3a PbIHKM

c6bITa, ycTyNas MecTo UMNOpTHOM
npoaykumu [6]. Bo Bcex MyHULm-
nanbHbIX 00pPa3oBaHuUsAxX 061acTu
CUTYaLMs CXO0Xas, COKpalieHue
Npou3BOACTBA KMPNW4Ya COCTaB-
naet ot 80% po 100%.

Mpn cpaBHeHuW ruppoaHepre-
TWYeckoro noTeHuuana (Bopo-
OTBEAEHUE, JPEHAXHble MeNbHU-
ubl) fo 1939 r. ¢ umetowencs
CUCTEMON MenMopaLum BbiABIEHO
yBeNMYeHne KonMyecTBa Hacoc-
HbIX CTaHUMWA C 3-x OO0 22-X B
3eneHorpapckom, YepHAXOBCKOM
n CnaBckom okpyrax. M36biTou-
HOe yBNAXHeHMe yXyplaeT He
TONbKO MOKa3aTenu ypoxaiHo-
CTW, HO U MeCcTamu cokpaliaer
nnowagb cywu. B 6onbwuHcTBe
OKpYroB CUCTeM BOA0OTBeAeHMA
C cenbxosyroguit Boobwe He
CYLLECTBYeT, XOTA paHee OHU fieit-
CTBOBaNM ucnpasHo. B cucteme
LOBOEHHOr0 arpapHoro npuMpogo-
MoNb30BaHWUA Ha TeppuTopuu
HectepoBckoro okpyra oTvcyT-
CTBOBaNN OOBEKTHI KUBOTHOBOL-
cTBa (MONOYHO-TOBapHble chep-
Mbl), @ B HacTosllee BpeMs WX
HacuuTbiBaeTcA 4o 25 (Mo OAHOI
tepme Ha TeppuTOpuUiO MAOWa-
Abto 42 KkM?). [pu 3TOM BbICOKM
3HaYeHMs UHTEHCUBHOCTU Pa3BU-
TS XUBOTHOBOACTBA B [IpaBs-
pnHckom, Monecckom n 03epckom
OKpyrax.

M3meHeHusa pecypcHoro no-
TeHunana KanuHuHrpaackon 06-
NacTu B LENOM XapakTepusyetcs
CMEHOW arpapHoro u necoxo3sn-
CTBEHHOTO TUMOB Ha MPOMbILLNEH-
Ho-yp6aHucTuyeckui [7].

Ha Tpetbem 3Tane, ucnonb3sys
aBTOPCKYl0 METOAWKY, onpepens-
JUCb  MATPUYHble  3HAYeHUs
TpaHcopmauuu  napameTpoB
NPUPOJHO-PECYPCHOr0  MOTEH-
umana. M3 npupopHo-aHTpono-
FeHHO rpynnbl 6GbiM BbIOpaHbI
napameTpbl, xapakTepusyioline
Necoxo3aiicTBEHHOE NpPUPOAO-
nonb30BaHWe, OCBOEHWE BOJHO-
60NOTHbIX YrOAMIA, HELPONONb30-
BaHWe, reo3HepreTuky u arpap-
HOe MpUpPOAONONb30BaHME, U3
COLMANBHO-3IKOHOMUYECKOMN
rpynnbl — TPAHCMOPTHOE U pek-
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ManM‘lHaﬂ 6annbHas OLleHKa Tpchq)opmau.uu noTeHuyuasa npupoaonoib30BaHuA

Kanununrpagckon obnacrtu nocne 1945 r. no OTE

HaumeHoBaHue napameTpos Konuuecteo 6annoe ans kaxpoun OTE

16 2r 3r 4r 53 6K 7K 8H 9H 100 11n 12N
Ysenuyerue necucmocmu, % naowadu necHbIx Maccugos

3 1 1 1 2 1 1 3 2 5 1 1 1 2
CokpaweHue mecm 0epesoobpabomku, % om 00B0EHHO20 yPOBH:A

5 4 2 5 1 5 3 5 5 5 5 4 5 5
Pacwuperue 6on10mHbix Maccugos, % om 00B0EHHO20 COCMOAHUA

5 1 1 2 3 5 1 1 1 2 3 1 4 1
CnpamneHue pycen pek, Ha % U3MeHeHUs Ko3(guyueHma uzsunucmocmu

2 4 3 4 3 3 4 2 5 1 2 1 1 3

COKPGU{EHUE ucnosb308aHUA MeCMHbIX NOJIe3HbIX UCKONAeMbIx 8 npou3eoacm3e cmpoumeJsibHblX Mamepuasos,
% om 00BOEHHO20 COCMOSAHUSA

5 5 4 5 1 3 5 5 5 5 5 2 5 5

CHUXeHue ucnonb308aHuUA Heuc4yepnaembix UCMOYHUKOB 3Hepeuu B8 CeJibCKOM xo3Aalicmee u mesiuopayuu,
% om 00B0€HH020 COCMOAHUS

5 5 4 4 3 4 5 4 5 5 5 4 1 3
[MosbiweHue UHMeHCUBHOCMU XUBOMHOBOOCMBA, KOAUYECMBO NpesbilieHull 00BOGHHO20 COCMOAHUS

1 1 1 2 3 1 1 1 5 3 3 4 1 2
CHUXeHUe npomsxeHHOCMU cemu WUPOKOKOELHbIX ene3Hbix 0opoe, % om 0080eHHO20 COCMOAHUSA

4 3 1 4 2 1 5 3 3 5 2 5 4 3
OmHoweHue npomsixeHHocmel pazobpaHHbixX Y3KoKoMelHbIX xene3Hbix 00poe K 2pyHmMosbiM dopozam, %

1 4 4 1 1 3 5 2 2 3 2 3 2 5
YsenuyeHue konuyecmsa 06bekmos pasmewjeHus, % om 0080eHH020 COCMOAHUS

5 3 2 5 5 5 1 1 2 2 2 5 1 4

13C 144

TEXHOJIOTUH

CpepHuii 6ann

36 31 23 33 24 29 31 27 25 3,6 30 30 25 3,3

Mpumeyarue. ins OTE BBefeHbl ciepytolime 0603HaYeHNs:
16 — barpartunoHoBckuit, MamoHoBCKUIA W JTapyWwKUHCKKUI oKpyra, 2 — [Bapaeiickuii okpyr, 3 — lypbeBcKuit
okpyr, 4 — TyceBckuit okpyr, 53 — 3eneHorpagckuit okpyr, 6K — ropog KanuHuHrpag, Ceetnoropckui,
MuoHepckuin, AxTapHeiii, CBetnosckuii u bantuiickuit okpyra, 7K — KpacHo3HameHckuit okpyr, 8H — HemaHckumii
n Cosetckuin okpyra, 9H — HectepoBckuit okpyr, 100 — O03epckuit okpyr, 11[1 — T[lonecckuin oKpyr,
121N — MpasguHckuit okpyr, 13C — Cnasckuit okpyr, 144 — YepHAXOBCKUIA OKpyT.

peauuoHHoe NpUpPoAoNo/b30Ba-
Hue. B uTtore napametpusayus
06beKTOB Oblna NpeacTaBieHa B
MaTpuyHoMm BuAae. BuiGop napa-
MeTPOB MPUPOAHO-aHTPOMOreH-
HOW M COLUMaNnbHO-3KOHOMMUYe-
CKOt rpynn 060CHOBbIBANCA C
YYETOM WX CUCTEMHbIX B3aUMO-
CBsi3ell U BO3MOXHOCTEN UHOp-
MaUMOHHOTO obecneyeHnsr Hau-
6ofee 3HAUMMbIX A peruoHa
Hanpae/eHuit NpUpPOAONOJb30Ba-
HUs.

,U,J'Iﬂ noBbliWeHUA HaOeXHOCTU
NPOCTPAHCTBEHHO-BPEMEHHDbIX
CpaBHeHUI onpepensauce one-
paTUBHbIE  TeppUTOpUANbHbIE

epnuuubl (OTE) B rpaHmuax cyle-
CTBYIOWEr0 AfMUHUCTPATUBHO-
TeppuTOpUanbHOro aenexus. Ans
YMNpOLLEHUs pacyeToB HEKOTOpbIe
MyHULMNANbHbIE 00pa3oBaHUs
00bEANHANUCL OPYr C APYroM B
ofHo OTE (cm. Tabnuuy). B cBszm
C Pa3HOPOLHOCTbI0 BbIGPAHHBIX
napameTpoB, XapaKTepPU3YHLLUX
CUCTEMbI NMPUPOAONONb30BAHNS,
BECOBblE KO3(DPULMEHTHI He BBO-
aunuce. MonyyeHHble AManasoHsl
no Kaxpaomy napametpy O6binu
paHXupoBaHbl Ha 5 PpaBHbIX
WHTEpBanoB: oT 1 go 5 6annos
ona Kaxpon OTE. B panbHeiwem
3HAYeHUs [ecATM napaMmeTpos,

npuBefeHHbIX B Tabnuue, ycpes-
HAnuce. [onyyeHHble cpepHue
3HayeHus 6annoB AnA Kaxpou
OTE puddepeHumpoBanucb Ha
TPU KaTeropuu, COOTBETCTBYIOWME
yMepeHHoii (2,3-2,7), noBbIlWEH-
Hoii  (2,8-3,1) 1  BbICOKOIA
(3,2-3,6) cTeneHam TpaHcdopma-
UMM NOTEHLUMana npupoaomnosb-
30BaHuA.

YMepeHHas cTeneHb TpaHC-
dopmaummn (2,3-2,7) otnuuaer
MoTeHLMan arpapHoro Npupopo-
nonb3oBaHua Cnasckoro, HemaH-
ckoro n CoBETCKOro OKpyroB ¢
WHTEHCUBHOW Menuopauuen. B
3TUX MYHULMMNANbHBIX 06pa3oBa-
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HUAX Ccnabo W3MeHUnocb U
MHdPpacTpyKkTypHOe obecneye-
Hue. B rpynny Bownu TakKxe
3eneHorpagckuin u [ypbeBCKum
OKpyra, B KOTOPbIX YBEAUYMAUCDH
NeCUCTOCTb, A06bIYA MONE3HbIX
MCKOMaeMblX, 00ECneyeHHOCTb
TPYAOBLIMW pecypcamu, [OCTyn-
HbIM XXWJIbEM U KONMYECTBOM MecT
pasmelyeHus.

MoBbIWEHHAA cTeneHb TpaHC-
tdopmaumn (2,8-3,1) xapaktepHa
gna [Bappeiickoro, [lpaBpuH-
ckoro, KpacHo3HameHCKoro u
[yceBCKOro OKpyros — 3pechb
6onee cbanaHcMpoBaHO COOTHO-
WweHne NPUPOAHbIX U TEXHOreH-
HbIX KOMMOHEHTOB NaHAwadTa, B
pas3NUYHONM CTeNeHN CoXpaHunach
WIPOKOKONENHasA CeTb KeNesHbIX
popor. [BapaencKkuin oKpyr BKto-
yeH B 3Ty rpynny, Gnarogaps
NONOXUTENbHOMY CaNbf0 BOJHO-
6onoTHbIX yroguit. B KpacHosHa-
MeHCKOM 1 [yceBCKOM oOKpyrax
3HayuTeNnbHoe BHUMaHWe ype-
NAeTCA CNPAMIEHUIO PYCeN pekK; B
[yCeBCKOM OKpyre Takxe aKTUBHO
pa3BuBAETCA XMBOTHOBOACTBO, @
Ha KpacHO3HamMeHCKWIA OKpyr
HeraTuBHO MOBAMANO MpeKpalle-
HUe XXeNne3HOLOPOXHOro Cc0o06-
LweHus.

Haunbonblweit TpaHchopmaymm
(3,2-3,6) nopseprnucb npurpa-
Hu4Hble ¢ [lonbwen barpatuo-
HOBCKMit, MamoHoBCkui, Jlapyw-
KnHckuit, O3epcknii n Hectepos-
CKMIA OKpyra, B KOTOPbIX B3aMeH
pa3opBaHHbIX rpaHuLein cybme-
PULMOHANbHLIX MOABUAUCH Cyb-
wupoTHele ceA3n. B [lonecckom
OKpyre pa3BMBAETCA KMBOTHO-
BOAYECKOE U pacTeHneBOAYeCcKoe
HanpaeNeHWs arpapHoro npupo-
LOMO/b30BaHMA Ha 3abonoyeH-
HbIX 3eMnax. KanuHuHrpag v apy-
rne ropoga Cambuiickoro nony-
OCTPOBA, PacnoOXeHHble Ha
nobepexbe banTuitckoro mops,
CNeunanm3npyioTcs Ha MOpexo-
3AICTBEHHOM KOMMeKce, npo-
MbIWIEHHOM NPOU3BOACTBE U
Typusme, GOpPMUPYA MNONOXKMU-
TeNbHbIA UMUK pernoHa Ha
NPUOPUTETHBIX  HanpaBleHUAX
pasBuTus.

Ha myHuuMnanbHOM ypoBHe
(puc. 4) 0T4eTIMBO NpOCNEXMNBa-
eTCA pa3HOHanpaBNeHHOCTb W3-
MEHEeHWN NPUPOLONOAb30BaAHUSA
nocne 1945 r., HekoTopble pain-
OHbl MPOAOIKAIOT TPAAULMOHHbIE
BUAbI arpapHOro NpUpoAonob-
30BaHWA, a B APYrMX N0 CambiM
Pa3ANYHbIM MPUYMHAM HE COXpa-
HUAOCb faXe MpPWU3HAKOB MMeB-
lwerocs paHee cnekTpa Npupofo-
nosib30BaHuA.

Mo reopgemorpaduyeckum no-
KasaTensaM ropofcKoe HaceneHue
pernoHa nNpeBbICMNO 3HayeHue
aHanorM4yHoOro AOBOEHHOrO NokKa-
3atens (653 ThiC. XuTenen B
1939 r. n 779 Toic. — B 2019 1.),
0fHAaKO KONWYeCTBO CeNbCKOro
HaceneHMA OCTaNoOCb Ha ypoBHe
220 Tbic. yen. Hanbonbluve poc-
TUTHYTble COBOKYMHble MoKasare-
AW NPUPOAONONbL30BAHUA B pe-
TMOHe CBOWCTBEHHbI ANLb BbICO-
Ko ypbaHU3MPOBAHHbLIM palloHaM.
BmecTe c TeM chopMMpPOBaHHbIif
ele B XIX—XX BeKax MH(paCTPyK-
TYPHbIA KapKac Aaxe C y4yeToMm
ero usmeHeHus nocne 1945 r.
BMoJiHe 06ecneynBaeT B3auMHble
CBA3W MEXAY FOPOLCKUMM U CeNb-
CKMMM HaCceNneHHbIMU NYHKTaMu.

Takum o06pa3oM, Ha OCHoBe
aHanuM3a faHHbIX Tonorpaduye-
CKMUX  KapT  TpaHcdopmaums
noteHukana npupoaononbL30Ba-
HUA pernoHa nocne 1945 r. otpa-
XaeT pajuKanbHble WU3MeHeHus
NPUHLUNOB  X03ANCTBOBAHMUSA,
COKpalleHne KonMyecTBa Celb-

CKMX HACeNeHHbIX MYHKTOB U MUX
HaceneHus. [lo onbITy BbICOKO
ypOaHU3MPOBAHHbBIX CTPaH —
€AVNHCTBEHHbIM MyTEM peajibHOro
pasBUTUA arponpOMbILIEHHOrO
Npou3BOACTBA B pernoHe ABnser-
CA CUCTeMHas aBToMaTtu3auus
npoLeccoB, OCHOBaHHas Ha
MCNONb30BAHUN TOYHOW UMb-
poBOW KapTorpaduyeckoi oCHo-
Bbl, CMYTHUKOBbIX TEXHONOTWI U

GeCNUNOTHBIX  TPAaHCMOPTHbIX
CpefcTs.

PekpealnoHHoe  npupogo-
nofb30BaHWe BMOMHE  MOXeT

CTaTb OCHOBHOW cneuuanu3auuen
6onee yCTOMYMBOrO pasBUTUA
Kanuuuurpagckoit obnactm u
no3MLMOHMPOBATLCA KaK Kpyrio-
rofMYHOE C IKONOTNYECKN OpUEH-
TUPOBAHHOII Ne4yebHO-03L0POBU-
TeNbHO eATeNbHOCTbIO U PAa3HO-
o6pa3HbIMM BUFAMKU Typu3mMa.
YHukansHoe  reorpacduyeckoe
nonoxeHne n 6oratoe UCTOPUKO-
KyNbTypHOE Hacnepue pervoHa
CO3Jal0T YCTONYMBYIO NpuBNEKa-
TenbHOCTb nobepexbs banTuii-
CKOrO MOps [ANA  PasinyHbIX
BMAOB peKkpeauuu. Y MecTHOro
HaceneHus pacteT MHTepec K
M3YYEHUID WCTOPUYECKUX WHXKe-
HEPHbIX U TUAPOTEXHUYECKUX
COOPYXEHUN, perynspHo Hebonb-
Wwue rpynnbl  CaMOCTOATENbHO
nocewarT wWio3bl Masypckoro
KaHana M UCTOPUYECKME LEHTPbI
(r. MpaBauHck, nocenok Xenes-
HOROPOXHbIA 1 Ap.). Co3paHue
TYPUCTUYECKUX MAPLIPYTOB HA
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nocne 1945 2. 8 Kanununepadckoii obnacmu (1 — ymeperHas,
2 — nosblweHHas, 3 — B8bICOKAA)
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OCHOBe MHdPpacTpyKTypbl XIX-XX
BEKOB MOXET MNOC/IYXWUTb XOpo-
WKUM NPUMEPOM BCECE30HHOrO
VILOBNETBOPEHUS CNpoca Ha noce-
WeHUe  UCTOPUKO-KYNbTYPHBIX
06bEKTOB NPUPOLONONb30BaAHMUS.

Wcnonb3oBaHue Benofpe3unH
Ha  3aKOHCEPBUPOBAHHbLIX B
HacTosillee BpeMs JKene3HoAo-
POXHbIX TMHUAX (CBeTnoropck —
Mpumopck, ManuHoska — Xpab-
poBo, CoBeTck — YepHAXOBCK —
HenesnopopoxHbit, HecTepos
— KpacHonecbe) MoOXeT 6bITb
BMOJIHE PeHTabeNbHbIM /1 KOM-
OMHUPOBAHHBIX TYPUCTUYECKUX
MapLlIpyTOB, BK/IKOYAs BOAHblE U
newexofHble HanpaBneHWUs 3KO-
JIOTUYECKM OPUEHTUPOBAHHOIO

TpaHcnoprTa.
Takum 06pa3oM, MHTErpanbHo
ObIIN  OLEHEHbl  M3MEHeHMs

noTeHlUMana peruoHanbHoro u
MYHULMNANbHOTO YpOBHENH npu-
POL0NONb30BaHNA, @ NONYYEHHbIE
pe3ynbTaThl MOTYT GbITh BepUbHU-

uupyemol CTaTUCTUYECKUMN,
CPaBHUTENbHO-aHANUTUYECKUMU
u apyrumu metopamu. Passutue
NMpuMpoSoNoNbL30BaHNA permoHa B
COBPEMEHHbIX yCNoBusax Tpebyer
3HauNUTENbHO Bonbleit LudposH-
3aumMmM M aBTomatu3lauumu arpo-
MPOMBILWAEHHOrO NPOU3BOACTBA,

COXPAaHEHUA  MONOXUTENbHON
OVHAMUKN NEeCOX03AWCTBEHHOTO
Komnnekca, Aausepcudukayuu

cthepbl ycnyr B pekpeauuoHHOM
NpUpPOONONL30BAHMM C YYETOM
BCECE30HHOTO TYPUCTUYECKOrOo
cnpoca.
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30 IET AH®POPMALUMUOHHOIO MOAEJ/IMPOBAHUA B KPEAQO

[purnawaem Ha bunerHyo KoHdepeHumio!

MocKBa,
29 OKTAbPA

B 2019 roagy nporpamMmmubiMm npoayktam RPEJO ncnonnaetca 30 net!

Mpurnawaem Bac npycoeamMHnTbCA K NpasgHUKY Ha obuneHon
KoHdepeHL 1 B MocKBe.

[lneHapHoe 3acenaHue

Bac »ayT BbICTYNNEHMA BeayLMX CNeumasmcToB KOMMaHum
«Rpego-Lunanor» o Bo3aMorHocTax cnctem KPEJO n MAMMIHOPSUM
ans MHPOpMaLIMOHHOIO MOAENNPOBAaHMA UHHKEHEPHBIX 0O HEKTOB.

TemaTtnyeckune cekLumn

B 3 TemaTtuyecknx cekumsx - «M3bickaHusay, «lpoektnpoBanune» n
«[opHOe geno» - Halwm Nonb3oBaTeNn NOAENATCA OMNbITOM BHeAPEHWA
TexHonornn KPEJO 1 MAMMHOPSKMM B cBOM NpOM3BOACTBEHHbIE

npouecchl.

E)OHbeI N NoAapKn

HKak Bcerpga aons Yy4aCTHUKOB HOHC})EPEHL{MM Mbl MPpUroToBUIN
crneunalibHble 60HbeI n NoLadpPKN.

YuacTtue B KoHdepeHumn becnnatHoe!

MogpobHoCTY MILWTe Ha canTe;

il OTBeTUM Ha Jo6ble Baluw BOMpOCh:
Ten: +7 (499) 921-02-95

e-mail:
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~ KondepeHuus «30 ner un- MANHOPINM pns  uHdopma- HOro HanpaBieHUA KOMMnekca

¢opmaumMoHHOro moaenupo-
BaHua B KPEO»

B 2019 r. nporpaMMHOMY KOM-
nnekcy KPELO wcnonusetca 30
net. 3JToT tobuneil KomnaHus
«Kpepo-[uanor» pewwnna noces-
TMTb Haubonee ob6cCyxpaaemoil B
WHXeHepHOM coobliecTBe Te-
Me — TexHonoruam uHdopma-
LIMOHHOTO MOAENNPOBaHUSA.

Mpurnawaem Bcex xenawwmnx
NpUCOeANHUTBCS K tobuneln Tex-
Honornint KPEQO n npuHaTb yya-
cTMe B KOHdepeHuun «30 net
MHbOPMALMOHHOIO MOAENMpoBa-
Hua B KPELO». Meponpustue
npoiiget B Mockee 29 okKTAbps
2019 r. Ha Tepputopum «Pe-
HeccaHc Mocksa MoHapx LleHTp»
no appecy: JleHuHrpaackuii npo-
cnekT, 31a, kopn. 1.

Ha nneHapHom 3acepaHuu
«Texnonorun KPEJO B nHdopma-
LIMOHHOM MOZENUPOBaHUNY Befy-
Wwue CneumanucTel KOMMAHUK
«Kpego-uanor»  npepcraBat
BO3MOXHoCTU cuctem KPELO wu

LMOHHOTO MOAENNPOBAHNA UHKe-
HEepHbIX 0OBLEKTOB W BBICTYNAT C
AoKnafamm:

— «Uundposas mopenb mect-
HOCTM — OCHOBa MH(MOPMALMOH-
HOr0 MOAENUPOBAHMUA WHXKeHep-
Hbix o6bekToB» (M. Kykapeko,
PYKOBOAWTENb TOMOreopAesmnye-
CKOTO HampaBNeHWs Komniekca
KPELO);

— «WHdopmaumoHHas reono-
rmyeckas Mojesnb W ee NpuUMeHe-
HMe B TexHonorunm uHdopma-
LMOHHOrO MOAENNPOBAHNAY
(C. Konepa, pykoBogutens reono-
FMYeCcKOro HanpaBneHWUs KOoM-
nnekca KPEQO);

— «TexHonorun wuHdopma-
LMOHHOTO MOAENNPOBAHMNA B NpPO-
eKTUpoBaHWM 00bLEKTOB TpaHC-
MOPTHOW MHGBPACTPYKTYPbI»
(B. KapenuH, pykoBogutens npo-
€KTHOTO HanpaBieHNs KOMMIeKca
KPELO);

— «WHdpopmaunorHoe mope-
NMpoBaHWe B TOpPHOM fAenex
(J1. Nomako, pykoBopuTenb rop-

MANHOPIM).

Ha Tematuyeckoii cekuuu
«IPHEKTUBHOCTD NPUMEHEHMA
TexHonornit KPEJO u MAWH-
®P3MM» nonb3oBaTenu npo-
rpamMMHOrO KOMMieKca npefcra-
BAT COOCTBEHHbIN OMbIT NpUMEHe-
Hus TexHonornit KPEAO u MAMH-
®P3/IM B peweHnn peanbHbix
NPOU3BOACTBEHHbIX 3ajay Mo
HanpasneHuam: «M3bickaHuAY,
«[llpoekTpoBaHue» n «lopHoe
Aeno».

[insa y4yacTHWKOB KOH(epeH-
LMW NOArOTOBNEHbI CreLunanbHble
npeaoXeHus U 6OHyChI.

YyacTue B MeponpusTuu bec-
nnatHoe. 3aperncTpupoBaThCA Ha
KOH(epeHLMI0 MOXHO Ha caiTe
komnanun «Kpego-Iuanory —
https://credo-dialogue.ru, a
NoNyYuTb AOMONHUTENbHYIO WH-
tdopmaunio no TenecdoHy (499)
921-02-95 wunu e-mail: mar-
ket@credo-dialogue.com.

Mo nHdopmauun
komnaHuun «Kpepo-fiuanor»

MPOrPAMMHOE OBECNEYEHUE

~ HoBoctu KomnaHumn «Kpepo-
OAuanor»

KPEJO 3D CKAH no cneuu-

aNbHOW  LeHe M ycayra
«ba3oBas nognucka» Ha rog B
nopapokK

C 8 uwna no 7 okTabps
2019 r. pencTByeT cneymanbHas
LLeHa Ha npuobpeTeHMe HOBOIA
Bepcun cuctemol KPELO 3D
CKAH 1.2.

AKumua Ha Komnnekt KPEJO
ONA u3blcKaTenen

C 8 ntona 2019 r. MOXHO npu-
obpect komnnekt KPELO ans
U3blCKaTeNlen no cneunanbHoOm
LieHe. B komnnekT BXoaaT cucte-
mbl KPELO 3D CKAH, KPEQO
TOMOMNAH, KPELO OBBEMBI u
ycnyra «basosas mognucka» Ha
rof, Ha BCe yKa3aHHble CUCTEMbI.

HoBbIN reoge3snyeckun Kom-
NAeKT nojonaeT Tem cneuuanu-

CTaM, KOTopble 3aHUMaloTCs 06pa-
60TKOI 06/71aKOB TOYEK, MOLro-
ToBkoit LLIMM u pacuetom ob6be-
MOB C BbIBOOM BCeil HEOOXoau-
MOV rpaduKn 1 BegOMOoCTeil.

C nodpobHoli uHgopmayueli 06
AKYUAX MOXHO NO3HAKOMUMbCA
Ha catime KomnaHuu «Kpedo-
Huanoz» — https://credo-dia-
logue.ru.

Mo undopmauuun
komnaHuun «Kpepo-fiuanor»
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~ MeXAayHapoAHbIA HayyHO-
NpaKTUYeCcKun ceMMuHap
«Poccuitckme TexHonoruu
OnepaTMBHOrO  CO3JaHUA
KapTtorpaguyeckux mare-
puanoB no AaHHbIM [33»
(Kbipreisckas Pecny6nuka,
26-28 utonsa, 2019 r.)

OpraHusatopamu Mmeponpus-
TVA BbICTynuAK focyaapCcTBEHHbIN
MPOEKTHbIN MHCTUTYT MO 3eMmie-
ycTpoiicTBy «Kbipreiarunposemy
MuHnCcTEpPCTBA CENLCKOTO X03A1A-
ctBa u menuopaumm Kbiprbis-
cKoit Pecny6auku n MockoBckuit
roCynapCTBEHHbIA  YHUBEPCU-
TeT reojesnn W KapTtorpadum
(MUNTAKK).

B cemuHape npuHanu yyactue
BeAylMe pOCCUNCKME KOMMAHUY,
MMerLmMe MHOTONETHUIA ycnew-
Hblif OMbIT BbINONHEHWUS KapTo-
rpado-reofesnyeckux pabot ans
pasnnyHbIX OTpacnel IKOHOMUKM

Takne, kKak AO «YOM3», AO
«Pupma «Pakypc», A0 «Kb
«MaHopamay, 000 «®PuHko», 000
«KomnaHua «Kpepo-Awuanory, a
Takke A0 «Ypano-Cubupckas
leonHdopmaunoHHas  Komna-
HUSY.

Cneunanuctamm Kb «[aHo-
pama» OblnM NpefCcTaBneHbl Tex-
HOMOTUM CO3AaHUs M OBHOBNE-
HUs uucdpoBbIx Tonorpacduye-
CKMX KapT Ha OCHOBE [JaHHbIX C
6ecnunoTHbIX aBUALMOHHbIX
cuctem ¢ nomowsto  TWC
«Manopama» u apyroro npo-
rpamMMHOro obecneyeHus Komna-
HUW.

MpeacTaBuTeNn pPoCCUMCKUX
KOMMaHW NpoLeMOHCTPUpPOBaNy
cneyunanuctam u3 Knprusum tex-
HONOTUW WCMONb30BAHUA [AaH-
Hbix [133, nonyyaembix ¢ 6ecnu-
NIOTHBIX aBMALMOHHBIX CUCTEM,
OJISl CO3[1aHUA TOYHbIX KapTorpa-

thuyeckux matepuanos. B npo-
uecce paboTbl y4acTHUKM 06Cy-
LVUAN NPAKTUYECKUE U IKOHOMMU-
yeckue acnekTbl 3KCMayaTauuu
0ecnuioTHbIX  aBUALMOHHBIX
cuctem n 06paboTKM pesynbTa-
TOB CbEMKM.

CemuHap cocTosn u3 Teopety-
YeCKOW M NpaKTUYeCKOoW vacTeil.
TeopeTnyeckas 4acTb NPOXoAuNa
B MepBbIA [eHb W BKAKYana
AOKNafbl 0 HOBbIX pa3paboTkax
NpOrpaMMHOro obecneyeHus ans
thoTorpammeTpuyeckoit 06paboT-
K1 UMdpPOBBIX CHUMKOB, CO3Aa-
HWUS KapTorpaduyeckoin npoayk-
UM u dopmupoBaHus WHbpa-
CTPYKTYpbl  MPOCTPAHCTBEHHbIX
LaHHbIX.

Btopoit feHb 6bin mocBAwWeH
aspocbemKke. Bo Bpems nonesoin
YacTM yyYyaCTHUKM CceMUHapa
NO3HAKOMUAUCL CO BCEN Le-
MOYKOW OCYWEeCTBAEHNSA a3po-
CbeMKM C UCMONb30BaHUeM bec-
NUNOTHON aBMALMOHHOW cuUcTe-
Mbl SuperCam: OT NOAroTOBKU
reogesnyeckoro 06ocHOBaHUsA
L0 HenoCpeAcTBEHHO BbIMOJHE-
HWA NONETHOrO 3afjaHuns.

Ha Tpetuit feHb 6binn npope-
MOHCTPUPOBaHbI BCe 3Tanbl 0bpa-
OOTKW BbLINONHEHHON HaKaHyHe
aspodotocbeMkn. OHu BKNOYANK
06paboTKy HaBUTALMOHHbIX AaH-
HbIX, hOTOrpamMmeTpuyecKme one-
pauuu, co3paHue LunMcbpoBoi Kap-
Torpauyeckoit npoayKuum u
pa3MmelleHne ee Ha web-cepsu-
cax. beuu npepcraBneHbl TexHo-
norus M Metoabl 06paboTku
opTohoTONNAHOB NpU COCTaBe-
HUM uudpoBbLIX TOmorpaduye-
CKMUX W KajacCTpoBbIX KapT U
nnaHos ¢ nomouwbio MNC «[a-
Hopamax». Cnywarenu otmeTunu
BbICOKYI0 3(h(DEKTUBHOCTb Mepo-
NpuATASA, B XOLE KOTOPOrO OHU
03HaKOMUAKUCL C TexHonoruye-
CKUMM pelleHnsiMU U HapaboTKa-
MU Konner u3 Poccuu.

Mo undopmaumnn
Kb «MaHopama»



HOBOCTH

~ «Kanonyc-B» N°1 — cemb
net Ha op6ute

22 wions 2012 r. ¢ KOCMOAPO-
Ma baltkoHyp 6bin ycnewwHo 3any-
LeH nepBbll KOCMUYECKMiA anna-
pat (KA) cepumn «KaHonyc-B». 3a
cemb JieT 3Kcnayatauuu 6bino
oTpaboTaHo 47 878 MaplipyTos
CbeMKM, NpU 3TOM CyMMmapHas
naowasb NOKPbLITUA NOBEPXHOCTH
3emHoro  wapa  cocTasuaa
238,244 MNH KM2.

KA «KaHonyc-B» N2 1, co3paH-
Hblit Kopnopauwneit «BHUNIM»
(Bxogut B Tockopnopauuto
«Pockocmocy») B pamkax Oepe-
panbHOW KOCMWUYECKOI nporpam-
Mbl, cTan nepebiMm B Poccun ma-
NbIM CNYTHUKOM ANA BbICOKOAE-
TaNbHOrO0 AWUCTAHLUMOHHOTO 30H-
AnpoBaHus 3emnu ¢ obueil mac-
con Bcero 465 kr. OH no3sonser
BECTU OMEepaTUBHbLIN MOHUTOPUHT
TEXHOTEHHBIX U NPUPOLHbIX Ype3-
BblYaMHbIX CUTyaLUil C MaKcu-
ManbHbIM paspelleHnem 2,1 M B
naHxpomatmyeckom n 10,5 m B
MHOTO30HANIbHOM peXume.

OtpaboTaB rapaHTMpOBaHHbIi
CPOK B NATb NeT KOCMUYECKUN
annapart yxe fBa roga npopon-
XaeT ycnewHo GYHKLMOHUPO-
BaTb Ha OpbUTE, BLINONHASA Lene-
Bble 3afayu:

— KapTorpagupoBaHue;

— MOHUTOPUHT TEXHOTEHHbIX
M NPUPOSHbBIX Ype3BblYalHbIX
CUTyauui, B TOM yucne CTUXUR-
HbIX TUPOMETE0PONIOrnYecKux
ABNEHUI (KOCMOCbeMKa HaBOA-

B a1 sipafiran Omymyon 423
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HEHUN, O6HapYXKEeHUe U MOHUTO-
PWUHT 0YaroB JIeCHbIX MOXapos,
KPYNHbIX BbIOPOCOB 3arps3Hsio-
KX BelecTB U Ap.);

— OLEHKY 3aCHeXeHHOCTH
TeppuTopun;

— OLLEHKY 1efl0BOI1 06CTaHOB-
KW B MOAAPHBIX pernoHax;

— WHBEHTapu3aLmio CeNnbCKo-
X03AMCTBEHHbIX YroAUi, MOHUTO-
PUHT COCTOSIHMA NOCEBOB, OLLEHKY
3aCOpPEeHHOCTH, BbiiBNIEHME Bpe-
IuTeneit u 6onesHei cenbCcKoxo-
3AWCTBEHHbIX KYNbTYP, NPOrHO3M-
poBaHuWe YpoXanHocTy;

— WHBEHTapu3auui U1 KOH-
TPONb CTPOUTENHCTBA OOBEKTOB
MH(PACTPYKTYPbI;

— MOHMWTOPUHI 3KONOrnye-
CKOTO COCTOSIHWUS TEPPUTOPUIA;

— obecneyeHune BbiNoJHEHWE
JIECOYCTPOMUTENbHBIX PaboT, KOH-
TPONb N1€COno0b30BaHUA U MOHU-
TOPUHI COCTOSHUA NIECOB W Ap.

Annapar «Kanomyc-B» No 1
TaKXe 3afelicTBOBaH ANs pelle-
HMA 3ajady B pamkax Mexpy-
HapOAHOI XapTUM MO KOCMOCY U
KPYMHbIM KaTacTpodam, uYneHoM
KoTopoit aBndetca [ockopnopa-
uns «Pockocmoc». C 2018 r.
(YHKLMOHMPYET NONHOLEHHan
op6uTanbHas rpynnuMpoBKa Koc-
Muyeckoro Komnnekca «KaHo-
nyc-B» B coctaBe 6 KOCMUYECKUX
annaparoB («KaHonmyc-B» Ne 1,
Ne 3, N2 4, N° 5 Ne 6 u «KaHo-
nyc-B-NK»).

Mpuem pgaHHbIX LeneBo anna-
patypbl, a TaKXe npepocTaBe-

HWe WHGhOPMALMOHHOK NpPoJyK-
LMK, Noy4aeMon Ha OCHOBE JaH-
Hbix [133 ¢ KocMmyeckux annapa-
TOB, OCyllecTBAAeT onepatop
Kocmuyeckoro Komnnekca «Ka-
Honyc-B» — HayuHbIl LeHTp
OnepaTUBHOTO MOHWUTOPUHTA
3emnu «Poccuitckne Kocmuye-
ckue cuctembl» (HLL OM3) (Bxo-
aut B lockopnopauuio «Pockoc-
MOCY).
Mo undopmaumnn
lfockopnopauuu
«Pockocmoc»

-~ 3acepaHue Pa6Goueit rpynnbl
no MWNJA MexroccoBera
(MockBa, 25-26 wmiona
2019 r.)

3acepnanue Paboueit rpynnbl
no MHQPaCTPYKType NpocTpaH-
CTBEHHbIX  pgaHHbix  (UNM)
MexrocyaapcTeeHHOro coeta no
reogesunn, kaprtorpaduu, Kapa-
CTPY M AWUCTAHLMOHHOMY 30H[M-
poBaHMIO 3eMnu rocyaapcrts —
yyactHukoB CHI (MexroccoBe-
Ta), opraHusoBaHHoe Pocpeect-
pom, npowno B MUWUTAuK. B
paboTe MeponpuATUS MPUHANK
yyactue aKcneptbl 13 Asepbaii-
oxaHa, ApmeHun, benopyccuu,
KasaxctaHna, Kuprusuu, Poccuu,
TafKMKMCTaHa U Y30eKucTaHa, a
Takxe npepcrasutenu Pocpeecrt-
pa, MUUTAuK, ®TBY «LleHTp reo-
pe3unu, kaptorpacdun u UMNO»,
OIBbY «®KIM Pocpeectpax». 3ace-
AaHuWe COCTOANOCH B NpeAnBepum
XLI ceccumn Mexroccoseta, KoTo-
pas 3annaHupoBaHa Ha CeHTAOpPb
2019 r. B [lywan6e (Pecnybnuka
Tapxukuctan). Ha 3acepaHum
ObIM  3aciylWaHbl JOKAaabl o
Xofie paboT no co3aaHuIo HaLMo-
HanbHbIX MHGPACTPYKTYp npo-
CTPAHCTBEHHbIX [AHHbIX B CTpa-
Hax CHI, a Takxe cornacosaH
nnaH pa6oTel Paboyeli rpynnsl Ha
2020 rop ona ero npepcrasiieHus
U obCyXpaeHUs Ha cnegylolei
ceccun Mexroccoseta. Yuyacrt-
HUKW NoABeNU UTOrU fesTesbHo-
cTU pabouyeit rpynnbl B Mexcec-
CWMOHHbII NEpUOA W onpepenunu
nepcrneKkTUBbl AanbHellwero pas-
Butua NN ctpan CHI.



HOBOCTU

MexrocyaapCTBeHHbIt COBeT
no reopje3uu, Kaprtorpaduu,
Kapactpy M [UCTaHLUOHHOMY
30HAMpoBaHuio 3eman Gbin Co3-
JaH B 1992 r. B ero coctaB Bx0-
O0AT npeactasutenu Asepbait-
OxaHckon Pecny6nuku, Pecny6-
nukn ApmeHus, Pecny6nukn be-
napyce, Pecnybnukn KasaxcraH,
Kuprusckoit Pecnybnuku, Pec-
ny6nukn Mongossl, Poccuiickoii
Oepepauun, Pecnybnukn Tapxu-
KuctaH u Pecny6nukn YsGe-
kucraH. CoBeT npoBoAMT coma-
COBaHHYK MOMUTUKY B 061acTu
reopesuu, Kaptorpacuu, kapa-
CTpa U AUCTAHLMOHHOIO 30HAM-
poBaHus 3emnu, paspabarbiBaet
COOTBETCTBYIOLYIO HOPMaTUBHO-
TEXHUYECKYID  AOKYMeHTauuio,
rOTOBUT COBMECTHO C 3auHTepe-
COBAHHbIMW MUHUCTEPCTBAMU U
BELOMCTBaMU TOCyAapCTB npej-
NIOXEHWS B paMKax CBOEW Komne-
TEHUWM  Ana  pPacCMOTPEHUs
Cosetom mae npasutenbcts CHI
U NPUHATUA peleHnin no npuo-
pPUTETHBIM HANpaB/ieHUAM CO-
TPYAHUYECTBA.

3acepaHune OTKpbIN 3aMecTu-
Tenb pykosoauTens Pocpeectpa
B. CnupeHkos, obpatuBlwUCL C
NMPUBETCTBEHHbLIM  CNOBOM K
YyYaCTHUKAM MeponpuaTus, a
TaKXe nNpeACTaBUB [OKNAA O
TeKyleM COCTOSHUM U nnaHax
paboT no co3maHuio WHbpa-
CTPYKTYpbl  MPOCTPAHCTBEHHbIX
LaHHbIXx B P®. B yactHocTH, OH
pacckasan o paboTax no KapTo-
rpacupoBaHuio TeppuTopum
Poccum u obHoBNEHMIO KapT,
BbIMONHEHHbIX PocpeecTpom B
2018 r., pa3BuTUK rocyfapcTBeH-
Holt reope3nyeckoit cetu (IMTC) u
BocCTaHoBAeHMM nyHKTOB [TC,
rocyAapCTBeHHO-YaCTHOM nNapT-
HepCcTBe B YacTW CO3[aHUA ceTel
anddepeHUunanbHbiX CTaHUMRA, a
TaKkXe CO3faHWUK cneunanucTamm
OIBY «lleHTp reogesnu, kapto-
rpadum n WUNL» enuHoi anek-
TPOHHOW KapTorpaduyeckoi
ocHoBbl. B. CnupenkoB otmeTunn
3HaYMTeNbHOE yBeNnyeHune cnpo-
Ca Ha matepuanbl U AaHHble U3
®epepanbHoro GoHAa NpoCcTpaH-

CTBEHHbIX AaHHbIX, KOTOPblE Npe-
[OCTaBNfAeT NOABELOMCTBEHHOE
Pocpeectpy ®TBY «LeHTp reoge-
3umn, kaptorpadpum u UMNO». 3a
CYeT aKTMBHOIO BHEAPeHUs Lnd-
POBbIX TEXHONOT U U NOBbILIEHUA

KayecTtBa YyCnyr COKpaTunuch
CPOKM  BblJAYM  MaTepuanos
doHaa.

C poknagom «[lyb6anyHas

KaflacTpoBas KapTa Kak cnocob
0TOOpaXeHUA OTKPLITbIX Mpo-
CTPAHCTBEHHbIX [AHHbIX» BbICTY-
NMUN  COBETHUK PYKOBOLUTENS
Pocpeectpa K. JlutBuHues. OH
NpoBeN CPaBHWUTENbHLIA aHaNU3
CBe[ieHNi, AOCTYMHBIX HA KaaacT-
poBbIX KapTax Poccuiickoit Pe-
nepauuu u  Pecnybnukum be-
napycb.

OCHOBHBIMWM TEMaMU, BblHe-
CEHHbIMU Ha PacCMOTPEHUe 3KC-
nepToB., Obinn:

— HalWOHaNbHble JOKNAAbI O
TEeKyLLeM COCTOSHUM W Nepcrek-
TMBax paboT MO CO3[AHUI0 WH-
(hpacTpyKTypbl MPOCTPAHCTBEH-
HbIX [aHHbIX (foknagbl Obinu
npencTaBneHsl Asep6aiigxaHom,
benopyccueit, Kuprusmen, Poc-
cueit, TafKUKUCTAHOM U Y3beKu-
CTaHOM);

— cornacoBaHue pekomeHpa-
UMIA HaLWMOHANbHBIX 3KCNEepTOB
no NpoeKTy 3aKkoHa 06 MHbpa-
CTPYKTYpe NpOCTPaHCTBEHHbIX
AaHHbIX TOCYAAPCTB — YYaCTHU-
koB CHI, monoxeHus koTtoporo
LOJIKHbI ObITh NpeAcTaBneHbl Ha
XLI ceccun MexroccoseTa;

— (opmupoBaHue nepeyHs
TeMaTWYeCKUX 3apay, NpepacTaB-
NAWMX B3aUMHbIA NpakTuye-
CKUI MHTepec ANA NorpaHuyHbIX

W WHBIX TEppUTOpUIA CTpaH —
uneHos CHI, pna peanusauuu
KOTOpbIX LenecoobpasHo uc-
nonb3oBaHUe MHGOPMALMOHHBIX
M TEXHUYECKUX BO3MOMHOCTEN
reonoptana UNL;

— paccMoTpeHue npepoxe-
HUI no onpeneneHnio MUHKU-
ManbHoro Habopa 6a3oBbIX Mpo-
CTPAHCTBEHHBIX AaHHbIX U YHU-
buKauMm 3neMeHTOB 0TOOpaxe-
HUA Ha Ny6ANYHBIX KAfACTPOBbIX
KapTax rocymapcte — y4yacTHu-
Ko CHT;

— obcyKaeHue NpeanoKeHuit
no CO3[aHUI0 MeTafaHHbIX Mpo-
CTPAHCTBEHHbIX AAHHbLIX U CEPBU-
coB obMeHa / npepncTaBneHus
MeTafaHHbIX CTpaH — UYJEHOB
CHT;

— paccMoTpeHWe npepoxe-
HUA NO 06MeHy 3HAHUAMU W
opraHusauum obyyeHus B pas-
ANYHBIX (opMax No TemaTuke
co3gaHua UMM.

B pamkax 3acepaHua pa-
Ooueil rpynnel nNpepcTaBuUTENy
MUWTAuK A. Tapapuu u E. Ce-
MEHOB BbICTYMUIN C MpPEeLNoXe-
HUAMKW N0 OOMEHy 3HaHMAMU W
opraHusauuu obyyeHus B pas-
NMYHBIX dopmax Mo TemaTuke
co3panus UMM v pacckasanu 06
onbITe NPOBELEHUA B rocyaapcT-
Bax — y4yacTtHukax CHI HayyHo-
npaKTu4yeckux obpasosaresb-
HbIX CEMWUHApPOB, OPraHU3yembIX
MUWUTAMK, ®oHpom passutus
reofie3anyeckoro o6pasoBaHuA ¢
HayKM COBMECTHO C Bejylumu
0TpacneBbIMU POCCUIICKUMU KOM-
MaHUAMKU MO OBMeHy NyyWUMU
npakTMKamu B ctepe reogesuu,
kapTorpacduu, kagactpa M puc-




MNATAnK

MPOEKTHOE
YMPABINEHWE

KAOACTP

MWWUTAnK npoBoauTt Becb KOMMNEKC KagacTPOoBbIX U 3eMeyCTpoUTeNbHbIX PaboT B OTHOLIEHWN
06beKTOB HelBUKMMOCTU. KBannpuumpoBaHHble KafacTpoBble NHXKEHEepbl 1 FeoAe3nCTbl
KaueCTBEHHO BbINOJIHAT 3eMeycTpouTenbHble paboTbl pa3nnuyHon cnoxHocTh. CoBpeMeHHbIe
npunbopsbl 1 MO obecneyaT TOYHOCTb 1 CKOPOCTb NPOLIECcca CbeMKM.

OTPACJIEBBIE PELLEHIAA

MEXEBAHUE KALACTPOBbIE 3EMNEYCTPOMCTBO KAZLACTPOBbIA
YCTAHORMEHME TOUHBIX FPAHML o PABOTDI Kaprorpaduueckue, e Yy ET

YHACTKA IEMAM NYTEM MEOIEINMHECKIMX VHAKEHEPHO-TEXHIYECKIE,
M3bICKaHWI, POPMUpOBaHWE MogroToska; nomouss & 2 VIHBEHTANM3AUNOHHBIE 1 [pr3aHaHKe u NoaTEepKASHKE
MEMEBOTO NNAHA W BHECEHWE NPefocTaBneHnid CBefeHln n3 fopuguueckue paboTs, roCYAapCcTEOM CYLLECTBOBAHWA

W3meHenA B ceeneHuA EPH. ETPH. HAMPABMEHHBIE Ha M3yueHMe OBBEKTA HEABIRMMOCTH C
COCTORHMA 3EMEABHBIX xapaktepuctvkamn 8 EMPH.

peCYpCoB.

NOOPOBHOCTU HA CAUTE
MIIGAIK.RU/ZAKAZ/

KOHTAKTbI
3BOHWTE HAM 105064, r.Mockgea, lopoxoBckuil nepeynok, 0.4

+7(499)3227800 zakaz@miigaik.ru

www.miigaik.ru
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PockapTtorpadus

LN FOCYOAPCTBA. N BU3HECA. ANA NOOEN.

FrEONPOCTPAHCTBEHHLIE AHHbLIE
HA BCIO TEPPUTOPMUIO PO

AO "POCKAPTOIrPAOUA"

Mocksa, 109316, Bonrorpagckuin npocnekT, 4.45, ctp.1
Ten: (499) 177-50-00, dakc: (499) 177-59-00, e-mail: info@roscartography.ru
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TaHLWOHHOTO
3emnu.

Mo nudopmaumum MUNTAnK

n ®IBY «LleHTp reogesun,

Kaptorpacdum n UNJ»

~ Cneumnanuctel A0 «Pockap-
Torpadua» 3aKOHYUAM no-
nesoi 3tan pa6or mo npwu-
BA3KE  BbICOTHOWM  CeTu
KpbiMcKoro nosiyoctpoBa K
rocyAapCTBeHHOW HUBenup-
Hoi ceTu PO

30HAMPOBAHUA

[ocypapcTBeHHas HUBeNWUpPHas
ceTb ABNAETCA OCHOBOW BCeX
TonorpadMyecKknx CbeMoK U1 Kap-
Torpacuyeckmnx pabot Ha Teppu-
Topuu Poccuitckoin Pepepaumnm u
No3BOAAET pelwaTb Hay4yHO-Npu-
KnagHble 3ajayuM rocynapcTBeH-
HOTO YPOBHA:

— u3yyeHune durypsl 3emnu u
€e BHELWHero rpaBUTaLMOHHOO
nons,

— onpefeneHne ypoBHA BOLbI
B MOpSX U OKeaHax, HabntogeHue
332 AMHAMUKOW TMLPOSOTUYECKUX
ABJIEHUA,

— K3y4YeHUe NOABUXKEK 3eM-
HOJi MOBEPXHOCTU, TEKTOHUYe-
CKUX CABWUIOB, CENCMUYECKOM
aKTUBHOCTH,

— MpOrHo3MpoBaHue BIUA-
HUA aHTPOMOreHHbIX (haKTOPOB K,
B YaCTHOCTM, AOObLIYM MONE3HbIX
MCKONAEMbIX, Ha OKpYyKalolyo
cpeay.

focynapcTBeHHas HuBenup-
Has ceTb TpebyeT MOCTOSHHOTO
VTOYHEHUs, 0OHOBIEHUA U MOA-
Lepx)aHua ee MHMPaCTPYKTYphl B
paboyem coctosiHuu. C 2013 r.
AO «PockapTorpadusa» npoBoguT
maciTtabHble paboTbl No Moaep-
HW3alUWUW TOCYAAPCTBEHHOW HU-
BeNupHoi cetn Poccuinckoi
®epepauuu. 3a 6 net cneymanu-
CTamMu KOoMMaHuu 6bino nposo-
XeHo bonee 6700 KM HuUBENUp-
HbIX XOA0B, 06CNe0BaHO U BOC-
cTaHoBneHo 2800 nyHKTOB rocy-

LApCTBEHHON  reofe3nyeckom
ceTu, co3faHo 1385 nyHKTOB
CNYTHWKOBOW  reoAe3nyeckon

cetn 1 knacca n 60 nyHKTOB
rocyfapcTBeHHOM HWUBEAUPHON
ceTun.

iy

Mocne npucoepnHeHns K
Poccuitckoit ®epepaunn Kpbim-
CKOro nonyocTpoBa CTapToBana
®epepanbHas uenesas nporpam-
Ma Mo OOHOBNEHWUI TNaBHOI
BbICOTHOW OCHOBbI Ha TeppuTo-
pun Pecnybnuku. PaboTsl nposo-
onnuce B 2015-2016 rr., a B
HacToswee Bpema nepeg AO
«PockapTorpadusa» nocraBneHa
HOBas 3afjaya — npuBA3Ka
BbICOTHOM ceTu KpbiMcKOro nony-
OCTpOBa K rocyfapCTBEHHOMN
HuBenupHon cetn Poccuiickoi
®epepaumnu.

28 uniona 2019 r. 3asepwunca
nonesoit 3tan pa6or. Huse-
nupoBaHue I knacca nposoau-
N0Cb MO  Xene3HoAOPOXKHOM
yactu KepueHckoro mocta npoTs-
XeHHocTblo 19 kM. o oueHKam
CMeLManucToB, 310 Obl YHUKANb-
HbIl OMBIT, MOCKOJIBKY MPONOXe-
HUe HUBENMPHOTO X0fa N0 MOCTY
TaKoW MPOTAXEHHOCTM  OCy-

LWeCTBNANOCL BNEpPBbIE.
MonHocTblo paGoTel nnaHupy-
€TCs 3aBeplnTb B Hoss6pe 2019 T.
Mo nHdopmaymn

A0 «PockapTorpacus»

~ BbICTaBKa YHUKaNbHbIX U3-
AaHui KoHua XIX — Hawana
XXI BeKoB

B uutanbHoM 3ane 6ubnuote-
kn OTBY «LleHTp reogesnu, kap-
Torpacduun u UNO» npogonkaer-
C BbICTAaBKA YHWUKa/NbHbIX WU3Aa-
HUM N0 reofesnn n kaptTorpapum
0TPACc/ieBOro MHMOPMaLMOHHOIO
thoHpa KoHua XIX — Havana XXI
BEKOB M NPpM6OPOB, NOCBALLEHHAs
100-neTuto obpasoBaHus rocy-
AapCTBEHHON KapTorpado-reo-
L.e31YecKoit cnyxobl.

IKCno3MuMID MO a3pocbeMKe
CMeHMNa 3KCno3uuus Kaprorpa-
(b1YecKux M3gaHui, NoaroTos-
neHHass ®oHAOM Hay4YHO-TeXHM-
Yeckoil MHopMaLMNU COBMECTHO
¢ ®epepanbHbiM OHZOM npo-
CTPAHCTBEHHbIX AAHHbIX.

Mocetutenn cmoryt yBupeTsb
€[UHCTBEHHYIO B CBOEM pofje
nogbopky kapt 06cKoit ry6bl pas-
HbIX 3M0X, paboTbl BoeHHO-TOMO-
rpadmyeckKoro ynpasneHus, pes-
Kne aHTUKBApHbIE KHUMM MO Kap-
Torpatuu, nonoboBaTbCa 3IKC-
KNI03MBHBIM NepensfaHuem nep-




HOBOCTU

BOr0 pyKonucHoro ataca CemeHa
Peme3oBa, paccMoTpeTb obychl
JlyHbl 1 Mapca, nonaucratb Benu-
KonenHble amnacbl XX-XXI BB. u
MHOrO€ fpyroe.

Konuu  3auHTepecoBaBLlnx
U3aHMII MOXHO 3aKasaTb Hero-
CPefCTBEHHO B YMTaNbHOM 3ane
6nbnnoTeku.

14 okTa6ps 2019 r. oTKpoeTcs
3KCNO3ULMsA, MOCBALLEHHAs ne-
puopanke. T[loceTutenen XAyt
LEeno3UTHble M3[AHWUS KypHana
«leope3ncty, npeawecTBEHHMKA
XypHana «leoge3us u kaptorpa-
tbusax».

[ns npoxoga B 3paHue OIbY
«UeHTp reopesuun, kaptorpadum
u WNO» HeobxoaMmo 3apaHee
3aKasaTb nponyck no TenedoHy:
(495) 456-95-00.

Mo nHgopmauuu
®rbY «LleHTp reogesunm,
Kaptorpacduu u UNJ»

~ Ha oduumuanbHom caite
®rbyY «LleHTp reopesum,
Kaptorpauu n UNA» 06-
HoOBJieHa WHGopmaumua o
LleHTpe TouHbIX 3(hemepupg

NHdopmaunoHHoe HanosnHe-
HMe W YHKUMOHMpPOBAHUE
LeHTpa TouHbIX 3chemepup (LITI)
obecneynBaeT oTaen KocMmuye-
CKOW reofies3un ynpasfeHus reo-
Ae31un 1 asapokocmochbemkn GrbY
«LlenTp reopesuun, kaptorpacuu
n UNO».

Pesynbtatsl pabot LTI ny6au-
KYIOTCA UM XPaHATCA B OTKPLITOM
LOCTyne Ha cailTte rgs-centre.ru.
Ha oduuymuansHom caitte ®rbY
«LleHTp reopesuu, kaptorpacum
u UNO» B pasmene «OTKpbIThIE
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LaHHble» COo34aH noppasfen,
nocesuieHHslin LT3, n onybnuko-
BaHbl CCbIIKM Ha CaiT cepsuca
PIC-LleHtp, obecneynBatowero
JOCTYN K CNYTHUKOBBIM [AHHbIM
FHCC, npepocTaBnsembix OIBY
«UeHTp reopesuu, kaptorpadum
n UMO»: LUeHTp TOoYHbIX 3peme-
pua.

Mcnonb3oBaHue paHHbix LTI
No3BONAET NOBLICUTL 3P heKTUB-
HOCTb NMPUMEHEHUs OTEYECTBEH-
HOW CMYTHMKOBOW HaBUraLMOH-
Ho cuctembl [JIOHACC npwm
BbIMONIHEHUM  KAAACTPOBBIX W
3eM/IeyCTpOUTENbHBEIX paboT, a
Takxe obecneyuTb NOBCEMECT-
HOe BHeJpeHue B reofe3nyeckoe
MPOWU3BOLCTBO  COBPEMEHHbIX
CMYTHWUKOBBIX  KOOPAWUHATHbIX
onpefeneHuin, BKAKYas aBToO-
HOMHbI MeTOojd BbICOKOTOYHOIO
onpefeneHus KoopauHat —
meton, PPP  (Precise Point
Positioning).

LT3 3aHumaetcs cGopom u
HakonneHuem CMYTHWKOBOA
“3MepuUTeNbHON  UHbOpMaLnK,
KOOpAWHaLueii paboTbl MyHKTOB
(yYHAAMEHTaNnbHON acTPOHOMO-
reogesuveckoit cetu (PATC)
Pocpeectpa, PAH, Pockocmoca,
PoccTtaHpapTa u fpyrux opraHu-
3alUuii, a Takke o6bpaboTkoit
M3MEPEHU W BbIYMCIEHUEM TOY-
HbIx 0p6uT cnyTHUKoB [TIOHACC.

[ns pacyeta opbUT CAYTHUKOB
[MOHACC ucnonb3yetcs u3mepu-
TenbHas MHdbOpPMaLMA C NocTo-
SAHHO [eiCTBYIOWMX NYHKTOB
®ATC 1 58 mexayHapOAHbIX CTaH-
unit - TTOHACC HabnwogeHuit.
OueHKa TOYHOCTM pe3ynbTaToB

9

9.9 om
0% oquq

BbIYUCIEHUA OPOUT CMYTHUKOB
MOHACC onpepensetca nytem
CPaBHeHMA NOMyYeHHbIX 3deme-
puA C aHanornyHelMu 3demepu-
pamum MexayHapofHOro eBpo-
neiicKoro LeHTpa opOUTanbHbIX
onpegenenuit (CODE). CpepHss
KBajipaTuyeckas MOrpelwHocTb
koopauHat cnyTHukos [JTOHACC
OLeH1BAeTCA Ha ypoBHe 2-3 CM.
Mo nudopmauun

®rBY «LeHTp reopesuu,
Kaprorpacuu u UNA»

~ bY «Mocropreorpect» —
no6egutens XV Bcepoccwmii-
CKOro KOHKypca Ha Jy4uiyio
M3bICKATeNIbCKYI0, NPOEeKT-
HYI0O 1 [PYryI0 OpraHu1sauuio
aHanoruyHoro npodmna 3a
2018 rop

TUILIOM
% e
QJIUTA
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] I. TPINTETRENTO KOMTTTEECA POCCHE

VeCIaApCTERINGS: ICTRITIN FIRERIE
#MOCKOBCERE TOPOTCR

TpecT

TCWI0NG- TEOAREHEBCKHY H KAPTOTDADHTECKHX pabory

ABvET, 2008

IBY «MocropreoTtpect» cTan
nobegutenem XV Bcepoccuit-
CKOr0 KOHKypca Ha Jyywyto
U3bICKATEeNbCKYIO, MPOEKTHYID U
LPYryto opraHu3aumio aHanoruy-
Horo npoduns 3a 2018 rog.

KoHkypc npoBoauTcsa exerop-
HO Poccuitckum coto3om cTpouTe-
nen, MMHMCTEPCTBOM CTpOUTENb-
CTBA U XUNULLHO-KOMMYHANBbHOTO
xo3siictea  P®, Mpodcotosom
paboOTHWUKOB CTpOUTENbCTBA M
MPOMbILWNEHHOCTU CTPOUTENbHbIX
MmatepuanosB, MuUHUCTEPCTBOM
MPOMbIWIEHHOCTU U TOProBaU
PO,

Mo utoram KoHKypca Mocrop-
reoTpect 3aHAn nepBoe MecTo B
peNTUHTe AYYWKUX MPOEKTHBIX U
U3bICKATeNbCKUX OpraHu3auuii B
CBOEN KaTeropum.

Mo nHdopmaumm
IbY «MocropreoTpecr»
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UCNbITAHUA MYIIBTUCUCTEMHOIO
THCC-NPUEMHUKA ®A3A 2

A.C. CoxpaHoB («PycHaBreocetby)

B 2014 r. okoHuun reopesuyeckuit takynster MUUTAMK c npucsoeHuem Keanudukauuu 6Gakanasp no
HanpaeneHuto «reofesusy. C 2015 r. pabotaet B 000 «PycHaBreoceTb», B HAaCTosLEE BPEMA — PYKOBOAUTENb
HanpaBfeHNs NapTHEPCKOW AeATENbHOCTH.

B anpene 2019 r. crapTtoBana
nporpamMma noeBblX UCMbITAaHWIA
HOBOTO POCCMIACKOrO MyNbTU-
cuctemHoro  THCC-npuemHuka
®A3A 2 komnanum 000 «PycHas-
reocetby. [lepBble ycnewHsble
UCMbITAHUA OblIM NPOBEAEHbl B
TiomeHckoW u  Bonrorpagckon
obnactax [1]. Cneuuanuctsl u3
3TUX PErnOHOB BbLICOKO OLEHWUIM
TEXHUYECKME XapaKTepPUCTUKM W
npoussogutensHocts THCC-npu-
emHuKa GA3A 2.

BooXHOBNEHHbIE MONOXUTENb-
HbIMW OT3bIBAMW, CMNELUANUCTbI
KOMMaHWM NpojoMmKMaAM paboty
Haj, COBEpLEHCTBOBAHWEM NpU-
eMHMKa C Y4eTOM NpejsioXKeHUn
nosb3oBatefeii. bbino paspabo-
TaHO JBa KomnjiekTa o6opynoBa-
HWS, NpefjHa3HayYeHHbIX Ans
obecneyeHus 3afay, CTOAWMX Kak
nepen reodusnkamu, Tak u reo-
pesuctamu. OpMH  KOMMnekT
«DA3A 2 Teothusuk-basa» npeg-
cTaBnseT coboil 6a3oBblii Npu-
emMHuK, a apyron — «®A3A 2
leotn3nk-PoBep» — noABMXK-
HbI MPUEMHUK.

OCHOBHOI LeNblo, CTOABLIEH
npu CO3[4aHUKU 3TUX KOMMNIEKTOB,
ObIN0 NpefoCTaBUTL NOJb30BaTe-
NAM HaJEeXHbIA M NpOU3BOAM-
TeNbHbIA MyNbTUCUCTEMHBIN CRYT-
HWUKOBbIA NPUEMHUK, BKJIOYat0-
WU ONTUMANbHbBIA M HALEXHbIN
coctaB (yHKLMIA, a Takxe npu-
HaNeXHOCTM W aKceccyapsl,
obecneyuBatowme paboty B none-
BbIX YCNOBUAX, MO AOCTYNHOM
LieHe.

B KauyecTBe OCHOBbI KOMMeK-
ToB 6bi1 BbIOpaH THCC-npuemHuk
®A3A 2. TexHonorus Z-Blade,
ucnonb3yemas B NpuUemMHuUKe Ans

06paboTKM CMTHaNoOB HaBura-
uMoHHbIX cnyTHukoB THCC, yxe
MHOFO pa3 NOATBepXkAana 3BaHue
OfHOTO M3 NIyYlNX pelleHunii ana
pa6oTbl B pexume RTK B COXHbIX
YCNIOBUAX OKpYXKalled Cpepbl.
JTa TexHonorus, peannzoBaHHas
B Poccun B THCC-npuemHuke
®A3A 2, He TONbKO MO3BONsAET
paboTtaTb CO BCEMU [OCTYMHbIMU
Ha TEeKyLMiA MOMEHT rpynnupoB-
KaMu HaBUraLMOHHbIX CMYTHUKOB,
HO M C UX pPas3fNYHbIMKU KOMOUHa-
uMamMu. M3BeCcTHO, 4TO HaulyyLe-
ro pesysbrata MOXHO JOCTUTHYTb
NpM HaNUYUKM MAKCUMaAJIbHOTO
KONMYecTsa NpUHUMAEMbIX U 06-
pabaTbiBaeMblX CUrHANOB HaBw-
rayMoHHbIx cnytHukos, FTHCC-npu-
emHuK ®A3A 2 c paHHOI 3a-faveit
YCMEWHO CNpaBAfeTcs.

Ona obecneyeHus OGonbuiei
FMOKOCTW M B3aMMO3aMeHSAeMOCTH
060pyLOBaHUA B COCTaB HOBbIX
KOMMNEKTOB BXOAUT MyAbTUCKC-
TemHblt THCC-npuemuuk ®A3A 2
CO BCTPOEHHBIM Npuemonepeaato-
WKUM pPafMOMOLEMOM MOLHOCTbIO
B 2 BT. 310 no3sonset npu pabote
Ha KOPOTKMX 6a30BbIX NUHUAX
MCMONb30BaTh BCTPOEHHbLIN pa-
LMOMOZIEM MPUEMHIKA, @ HA 60Nb-
WKWX PacCTOAHUAX — KOMMAEKT
BHEWHEro pagMoMOAeMa MOLL-
HocTblo 35 BT, npu 3TOM BCTpOEH-
HbI PAANOMOLEM MOXKET CYXNTb
B KauecTBe peTpaHciaTopa Ans
ele 6onblWwero yBenuyeHus pa-
Lnyca U3MepeHuii.

PaccmoTpum noppobHeii 060-
pyLOBaHWE U aKceccyapbl, KOTo-
pble BXOAAT B pa3paboTaHHble
KOMMEKTHI.

KomnnekT «PA3A 2 leodusnk-
baza» (puc. 1) BkatouaeT cne-

Aylollee o6opyaoBaHue U aKcec-
cyapel.

1. OcHoBHOe 060pynoBaHue:

— THCC-npuemuunk ®A3A 2 co
BCTpoeHHbiM  YKB-paguomope-
MOM;

— THCC aHTeHHa RNG-A3R.

2. Akceccyapsl:

— Li-Ion akkymynatop —
7,4 B, 3700 mMAy;

— Bluetooth/Wi-Fi aHTeHHa
Helical SMA 2.4;

— kabenb 0TG ¢ gByMA pasb-
emamu USB u Mini USB;

— 3apsfiHoe YCTPoiicTBO — 2
C/10Ta, NNAaCTUKOBbIE BCTaBKU;

— apantep nutaHua — 65 Br,
19 B, 100-240 B;

— Kabenb AHTEHHBbIIA,
TNC/TNC, npaBblit yron, AnuHa
1,6 m;

— kabenb NUTaHUA C pasb-
emom C7;

06wulii 8Bud Komnaekma
«PA3A 2 leogpusuk-bazax»
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— YKB-aHTeHHa, TNC, 410-
470 Mluy, 5%;

— kabenb DB9-f na 0S/7P/M
Ha SAE pgnuHoin 1,5 m;

— 3aWNTHBIA Kelc «LlyHamny;

— kabenb — GPS, TNC/TNCRt.
Angle anuHoit 10 m;

— aHTeHHa 5DB, 430-450 MI,
PDL450;

— Y-Kabenb OT NpUeMHUKA K
PacCrest HPB pnnHoit 3 m;

— Kknunca SAE;

— ajanTepHblii kabenb ot
NMO k TNC pnuHoin 2,7 m;

— paguomogem ADL Vantage
35, 430-473 MIu;

— 00KOBOE KpenneHue Ha
WTATMB /1 AHTEHHBbI.

MpuBeaeHHbI cocTaB 06opy-
LOBaHMA U aKCecCyapoB MOKa3bl-
BaeT, YTO AN Hayana pabotsbl C
THCC-npueMHMKOM B pexume
6a30B0Oi CTaHUMUM nOHamobUTCA
TO/IbKO WITATUB U UCTOYHMK BHELL-
Hero nuTaHus. Beibop 3TUX KoOM-
MOHEHTOB OCTAEeTCs 3a NOJb30Ba-
Tenem.

Komnnekt «PA3A 2 Teodusmk-
PoBep» (puc. 2) BknoyaeT che-
Oylolee o6opynoBaHMe M akcec-
cyapsl.

1. OcHoBHOE 060pynRoBaHMe:

— THCC-npuemuuk ®A3A 2 co
BCTpoeHHbiM  YKB-papuomope-
MOM;

— THCC-aHTeHHa RNG-A3R.

2. AKceccyapbl:

— Li-Ion akkymynatop —
7,4 B, 3700 mAy;

— Bluetooth/Wi-Fi aHTeHHa
Helical SMA 2.4;

— kabenb 0TG ¢ gByMA pasb-
emamu USB u Mini USB;

— 3apAfHoe ycTpoicTBo — 2
CNOTa, NNACTUKOBbIE BCTABKU;

— apantep nuTaHus — 65 Br,
19 B, 100-240 B;

— Kabenb AHTEHHbIN,
TNC/TNC, npaBblid yron, AnuHa
1,6 m;

— Kabenb NUTaHMA C pasb-
emom C7;

— YKB-aHTeHHa, TNC, 410-
470 My, 5;

— kabenb DBI-f na 0S/7P/M
Ha SAE pnuHoi 1,5 m;

— 3aWNTHBIN Kelic «LlyHamny;

Komnnekm «®A3A 2

leogusuk-Posep»
cmoumocmsio 700 msic. pyb6.

—  KoHTposnnep  Spectra
Precision Ranger 3L ¢ nonesbiM
N0 SurveyPro;

— pIOK3aK;

— 6arapes 7,4 B, 3700 mMA/u
(ans Trimble R10);

— aHTeHHa 5DB, 430-450 My,
PDL450;

— ajanTepHblil kabenb oT
NMO k TNC pnuHon 2,7 m;

— Bexa 25 cm;

— MNNacTUKOBas BCTaBKa BO
BTOpPOW CNOT A 3apsfHoro
VYCTPOMCTBA.

Takoi coctaB 060pyA0OBaAHNSA U
aKceccyapoB MNO3BONISET HAyaTh
paboty c¢ THCC-npuemHukom B
pexume posepa cpasy noche
3apALKM AKKyMynaTopoB mnpu-
eMHUKa 1 KOHTposepa.

Komnanus «PycHaBreocetb»
cyuTaeT, 4YTo Mano paspabotarb
XOpoluee peleHne — BaXHO Npo-
BEPUTb €ro HaAeXHOCTb U paboTo-
CNocobHOCTb B peabHbIX ycno-
BUAX. [INA 3TOT0 COTPYAHUKM KOM-
naHUM MpoBenuM TeCcTUpoBaHue
HOBbIX KOMMNEKTOB B TIOMEHCKOW
o6nactu u NMepMcKoMm Kpae.

TecTpoBaHMe  KOMMIEKTOB
NPOBOAMNOCH B MaKCUManbHO
CNIOXHBIX YCIIOBUAX: B TYCTOM
necy (puc. 3), c ucnonb3oBaHuem
©a30BbIX NPUEMHUKOB Pa3fINYHbIX
npoussoauTenel, nepeaBasLnx
nonpaBKknW TONbKO MO CWUrHanam
GPS un TJIOHACC, a Takxke 6a30Boro
npuemMHuka komnnekta «PA3A 2
feodusuk-baza» (puc. 4). He
CMOTPA Ha TO, 4YTO BMecTo 40
OTCNEXMBAEMbIX HABUrALMOHHBIX
CMYTHUKOB B pelleHun Ncnonb3o-
Banuch Bcero 10, Gbinu nonyyeHbl
xopolue pe3ynbtathl. bbino noa-
TBEPXKAEHO, YTO 3TO OLHO M3 NyY-
WKUX NpepioXeHWn Ha pblHKe
'HCC-o60pynoBaHus B HacTos-

Lee Bpems.
Bo Bpems wucnbiTaHuit Gbina
noATBepX/jeHa  BO3MOXHOCTb

ucnonbzoBanus HCC npuemHu-
ko ®A3A 2 B ceTax 6a3oBbix
CTaHUMWA mop ynpaefeHue npo-
rpaMmHoro komnnekca Trimble
Pivot (Progressive Infrastructure
Via  Overlaid  Technology).
[laHHbI pe3ynbTaT MOXHO pac-
CMaTpuBaTh KaK NOTMYHOe npo-
AOJKEHMWE ycnewHoro uHdpa-
CTPYKTYPHOTO peleHns pasa cos-

1%

U3mepeHus 8 siecy Nno0BUXHBIM NPUEMHU-
KoM Komnnekma «PA3A 2 leogpu3uk-
Posep» (TiomeHckas o6nacms)
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pa3BUTUA BO3MOXHOCTEN ceTen
NOCTOAHHO AeNcTBylOWMUX 6a3o-
BbIX cTaHUuuit. CBsa3ka ®A3A 2 u
Pivot nos3sonsetr co3paBaTb
VRS-cetu, obecneymnsaome nok-
pbITUE KaK HeGOAbWMUX TeppuTo-
puA  ans pelweHus NOKaNnbHbIX
3afay npeanpuaTU UIN MyHULU-
NasMTETOB, TaK U CETU, MOJIHOCTbIO
NOKpbIBaloLWMe TEPPUTOPUN CYOb-
eKToB P® uam uHbIX Tepputopu-
anbHbIX o06pasoBaHuil. CnekTp
pewaemblx 33agay C NOMOLLbIO
nofloOHbIX CeTeil [ 0CTAaTOYHO
WWPOK — HayuHas oT obecneye-
HUA reofe3nyeckux M Kapgactpo-
BbIX PaboT W 3aKaHuMBas cUCTe-
MaMU AWUCTAHLMOHHOTO MOHUTO-
pUHIa 1 TOYHOTO 3eMeaenus.
CeTb NOCTOAHHO AeNCTBYIOWMX

ceT 6a30BbIX CTAHUUI yXKe eCTb
B MporpaMmmHom obecneyeHuu
npuMeMHUKa U He TpebyeT npu-
06peTeHns Kakux-n1bo fonoaHm-
TENbHbIX MOJYNei uanm Oonuuin.
KoHeuHo, B Takoit KoHuMrypaymum
HEBO3MOXHO CO34aTb BUPTYyaNb-
Hylo 6a3oByl0 CTaHUMIO, KaK C
MCNoNb30BaHMEM MPOrpaMMHOO
Komnnekca Trimble Pivot, HO
MOXHO CYLEeCTBEHHO YNPOCTUTh
LOCTyn K 6a30BbiM CTaHLUUAM,
paboTalowWmMM He3aBUCUMMO, Opra-
HM30BaB €AMHYI TOYKY AOCTyna
(puc. 5).

KomnaHusa «PycHaBreocetb»
elule pas noATBepAuUna npusep-
)KEHHOCTb BBICOKUM CTaHAapTam
KayecTBa ¥ NPOU3BOLUTENILHOCTU
npeanaraemMbix €t  peleHuil,

06€ecneynB npu 3TOM KOHKYpPEHT-
Hylo LeHy Ha oGopynoBaHue U
MO. B HacTosAwWee BpemMA yCTaHOB-
JIeHa HOBas LeHa Ha KOMMAeKT

0a30BbIX CTaHUMil no3posiser
pelwarb MHOTrMe 3afayu, HO He
BCErfa Takas CeTb MOXeT OblTb
nocTpoeHa OAHON KOoMNaHuen B

bazoseili npuemHuk komnnekma «PA3A 2
leogusuk-basza» cmoumocmeoto 700 meic.
py6., ycmaHosneHHbIl Ha wmamuse ¢ YKB-
paduomodemom (TiomeHcKaA obnacms)

AaHus ceTeil 6A30BbIX CTaHLMII HA
0CHOBe pa3paboTaHHbIX paHee
KomnaHuen  «PycHaBreoceTb»
HCC-npuemHukoB «®A3A+» u
nporpammHoro  obecneyeHus
«MNNOT» [2, 3]. bonee 400 6a3o-
BbIX CTaHUMit «PA3A+» ycnewHo
paboTatoT Ha Tepputopuun P® nog
ynpaenexnuem MO «MUNOT».
THCC-npuemuukn ®A3A 2 u
nporpamMmHblii komnnekc Trimble
Pivot sBnalTCA HOBBIM 3TanoMm

CUny JOCTAaTOYHO BbICOKOM CTOM-
MOCTM ee CO3[aHWA U 3KCnayara-
umn. Tem He meHee, THCC-npu-
eMHUK PA3A 2 MOXHO UCNONb30-
BaTb HE TONbKO KaK OJMHOYHYIO
6a30BYI0 CTaHLMIO, HO U KaK eau-
HYI0 TOYKY LOCTYNA K HECKOJIbKUM
6a30BbIM cTaHuMsM. OauH npu-
emHuK ®A3A 2 moxer obecneyu-
BaTb AOCTYN K 5 6a30BbIM CTaH-
LUMAM NPU NOMOLWM peann3oBaH-
Horo B Hem npotokona NTRIP
Server/Caster. Bce HeoGxoaumoe
AN CO3[0aHUA NOA0OHON MUHM

THCC-npuemHuk PA3A 2 — eduHas moyka docmyna K t06bIM
6a308bIM CMAHYUAM

HCC-npuemHuka ®A3A 2 kak c
YKB-mopynem n GSM-mopemom,
TaK v TonbKo ¢ GSM-mopemom.
Y3HaTb CTOMMOCTb M Npuobpe-
CTU KOMMNEKTb 060pyAoBaHMUA
«DA3A 2 Teodusuk-baza» wu
«DA3A 2 Teodusuk-PoBep»
MOXHO Yy NapTHEpOB KOMNaHWK
«PycHaBreoceTby, B NapTHepCKYio
CeTb KOTOpOii BXOAuT 6onee 60
komnauuit u3 P® wn ctpaH CHI

(noppobHee — Ha caiite
www.rusnavgeo.ru).
KomnaHus «PycHaszeocemby

npuenawaem gcex 3auHmepeco-
BAHHbIX NpogheccuoHanos 2eo0e3u-
YecKoeo U 2eoghu3u4ecKoz20 coo6-
lecmsa npuHAmb y4acmue 8 npo-
epamme ucnsimanuli THCC-npu-
emHura QA3A 2. [lns a3mo2o Heob-
X00UMO HANPasumMs 3dsA8KY 8 NPo-
u3gonbHOl opme no e-mail:
info@rusnavgeo.ru.
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KOMINJEKT YKB-PAAUOMOAEMA
ADL VANTAGE 35 OT JUBU3UOHA
INTECH KOMINAHWUWU TRIMBLE*

He cekper, 4TO KOMNaHua
Trimble aBnsetcs ogHUM U3 Beay-
WMUX MOCTABLMKOB pELIEHN ans
BbICOKOTOYHOMO MO3UL{MOHMPOBA-
HUA, OCHOBAHHbLIX HA TEXHONOrUK
THCC, oGecneuunsatowein caHtu-
METPOBbIi YyPOBEHb TOYHOCTH,
KOTOpble NO3BOMAIOT 3HAYMTENIbHO
NOBbICUTb MPOU3BOAUTENBHOCTD
paboT U, COOTBETCTBEHHO, Npu-
ObiIb KIIMEHTOB KOMMNAHUM.

Bo Bcem mupe npousBoguTeNy
OpUTrMHANbLHOMO  060pyAOBaHMSA,
GNSS OEM nnat u cuctemHble
MHTErpaTopbl NPUMEHSIOT TEXHOO0-
Y BbICOKOTOYHOTO MO3MLIMOHMPO-
BaHWA M CpeAcTBa 6ecnpoBofHOi
nepefadn [aHHbIX AN peleHus
CNOXHENWMNX 3ajay, CTOALMX
nepes nojb30BaTeNsMU, a TaKxkKe

6ecnepe6oiHOro GyHKLMOHUPOBa-
HUS 06BLEKTOB MHMPACTPYKTYPbI
ceTeil 6a308Bbix cTaHuuit THCC.

Chepa npumeHeHMs nponyK-
LMK, CO3AAHHON HA OCHOBE TEXHO-
NIOTUA BBICOKOTOYHOMO MNO3MLMO-
HUPOBaHUs, BeCbMa pa3HO06pas-
Ha:

— a3pocbeMKa ¢ 6ecnunoTHbIX
neTaTeNlbHbIX annapaTtoB pasnny-
HbIX TUMOB — OT CAMOJNETHbIX 10
MVIBTUKONTEPOB;

— reofe3nyecKne usmMepeHus
MPU WHXEHEPHbIX W3bICKAHUSAX,
obecneyeHnn CTPOUTENLCTBA U
3KcnayatTauuuM  NAOWALHBIX W
JINHENHbIX 0OBEKTOB;

—  CeNnbCKOX03AMCTBEHHbIE
paboTbl Ha OCHOBE CUCTEM TOYHO-
ro 3emnefenus;

— MapKuweiifepckoe obecneye-
HUe TropHOfO6bIBAOWMX Npea-
npuATUIA;

— rugporpacuyeckne paboThbl
Ha peKkax, 03epax, BOAOXPaHWUIU-
Wax, MOpPAX W KOHTUHEHTaNIbHOM
wenboe.

Moppa3sgenenune InTech komna-
Hum Trimble npepnaraetr MHoOXe-
CTBO YHUKaNbHON nNpomyKuuu:
GNSS OEM nnatbl, 3aWuileHHbIe
MPOYHblE Kopnyca U [aTyuKu K
HWUM, BbICOKOMPOU3BOAUTENbHbIE
MHOroAManasoHHble aHTeHHbI, YKB
MOJIEMbl U MHOE BbICOKOTEXHONO-
rMyHoe obopyaoBaHue.

O0nHUM M3 TaKUX YCNELHbIX Npu-
MepoB ABMAETCA YKe XOPOLLOo 3ape-
KOMEHI0BaBWMNA cebsi KOMMIEKT
YKB-pagnomopema ADL Vantage 35,
noctaensiembln B Poccuto KomnaHu-
et «PycHaBreocetby. [laHHblit KOM-
NNeKT paguoMofemMa sBAAeTCs
33KOHYEHHbIM pelleHnem, obec-
neymBaloWMM paguocBsA3b  Ans
pabotel B pexume RTK B cambix
CYPOBbIX MOTroAHbIX ycnoBusx. Kop-

nyc npubopa HAAEXHO 3aluuiaeT
€ro OoT HebnaronpusTHbIX BO3feil-
CTBUIA OKpyXalowen cpeasl, a
HaCcTpoiiKa W ynpaBieHne pexuma-
MW paboTbl pagromoaema npefesb-
HO MpoCTbl, Gnarogaps HanUuuio
3KpaHa 1 Knaeuatypsl. Pagnomonem
ADL Vantage 35 nonHocTblo coBmec-
TUM C NPeabIaYLLMMN MOAENSMU pa-
anomopemos Pacific Crest, SATEL u
Trimble (HPB). Vmeetcss Bo3MOX-
HOCTb HAaCTPOMKM MOLYHOCTU mepe-
Jlaym aaHHbIX oT 2 1o 35 Br.

B coctaB kKomnnekTa BXoaaT:

— pagnomogem ADL Vantage
35 430-473 MIuy;

— yHuBepcanbHbil Y-Kkabenb
TNL 4700-5800, R6, R8 mns nopn-
K/IOYEHUS WUCTOYHMKA NUTAHUSA
1 nepefayun faHHbIX, AnvHon 3,0 m;

— aHTeHHbn Kabenb TNC c
pasvemom NMO, gnuHoii 2,7 m;

— aHTeHHa 5DB, 430-450 MIy,
PDL450;

— kabenb BCTaBKa Mexay
Y-kabenem 1 kabenem Ha akkymy-
NATOP, BJIMHON 2,7 M;

— Kabenb NUTaHWUs C pasbeMma-
MU KKPOKOAMNY HA aKKyMynatop,
onuHon 1,8 m.

B HacTosuee Bpems 6onee 50
aKKpeLWUTOBAHHbIX  KOMMNAHMWI-
naptHepos 000 «PycHasreo-
CeTby», PACMOJIOXKEHHbIX HAa Teppu-
Topun PO, roToBHl NPEaNoXuUTb
HeLOpPOro, HO HAAEXHbIA 1 Npo-
n3soauTenbHbln Komnnekt YKB
paguomogema ADL Vantage 35.
Takum obpasom, 3a BecbMa yme-
PEHHYID NAaTy MOXHO MNONYYUTb
06opyfoBaHMe BbICOKOO Knacca.

Take Heob6x04uUMO OTMETUTb,
yto paguomopem ADL Vantage 35
nonHoctblo comectum ¢ FTHCC-npu-
emHukamu ®A3A 2 u S-Max GEO
npou3BoACcTBa KomnaHuu «Pyc-
HaBreoceTby.

* CTaTbsl NOArOTOB/NEHA NO MaTepuanam, NPefoCTaBaeHHbIM Npecc-cnyxboit kKoMnaHuu «PycHaBreoceTby.
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INDUSTRIAL

100MP / 150MP / 190MP
A300CBHEMOYHbIE CUCTEMDbI

Komnanung Phase One Industrial Ha4yaaa BbIMyCcK HOBbIX 1M MOAHOCTBIO MHTErPUMPOBaHHBIX

aspocbémMoyHbix cructeM PhaseOne T00MP/150MP/190MP npeAOCTaBASIOLLMX CHUMKW pa3smepa
100/150/190 Mera nukceaen 1 0becrnedymBaioLLUX BbIMOAHEHME a3P0CHEMOYHBIX MPOEKTOR C
BbICOKOW MPOU3BOAUTEABHOCTEIO U BBICOKOW (POTOrPaMMETPUYUECKOM TOYHOCTHHD. CUCTEMD
NoCTaBAsOTCA B KOHpUrypaumm RGB nam RGB+NIR.

CucTeMbl OBBLEAVMHADT CaMble COBPEMEHHbLIE annapaTHLIe U NMPOrpPaMMHbIE KOMMOHEHTBI, B TOM YMCAE!
A3spoKamepbl:
* i(XU-RS1900 ¢ aAonHbBIM 90-MUAAVMMETPOBBIM ODBEKTUBOM
= iIXM-RS100F and iXM-RS150F ¢ Habopom obbekTrBoB 32, 40, 50, 70, 90, 110 v 150 MM
iX Controller MKIIl - NnpoYHbIf, BE3BEHTUAATORHbLIA KOMMNBIOTER YNPaBAGHUA CUCTeMaMK aapocbeMki Phase One
Crabuamzmpyollme naatdpopmbl SOMAG DSM400 n CSM40
Cuctema GNSS/IMU - cuctema POS AV Applanix, obecniedmBaiollas MpaMyo MpUBAsKY a3podoTOCHUMKOB
iX Capture - nporpamma ynpasAeHUsa aapoKaMepor U NPeABapnTeAsbHON 0bpaboTKM CHUMKOB
iX Plan - nporpaMmMa naaHynpoBaHusa NoAéTa aspoCchEMKN

iX Flight - nporpaMma BeINOAHEHMA U YNDEBAEHWA NMOAETOM 33D0CHEMKHN

190MP 150MP/ T00MP

industrial.phaseone.com
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AHANIN3 TOYHOCTH
®OTOTPUAHIYAAUNU CHUMKOB
KAMEPbI PHASE ONE

B UdC PHOTOMOD

A.3. 3y6apes (Pupma «Pakypc»)

B 2008 r. okoHuun reogesuyeckuin cakynster MUUTAMK no cneumanbHocTu «uHxeHep reope3uct». Mocne
OKOHYaHUs yHuBepcuTeTa paboTaet B AO ®upma «Pakypcy, B HacTosilee BpeM — 3aMecTUTENb HayanbHUKa
OTAEeNa TEXHUYECKON NOAAEPIKKM.

0.A. Kopuaruna (HIK «Pakypc [poekTbi»)

B 1989 r. okoHuyuna aspocdotoreopesnyeckun dakynster MUUTAMK no cneumanbHOCTU «UHXKEHep-
aspodoToreofesncty. B 2001-2011 rr. pa6oTana B Mosomkckom dunuane Py «loczemkagactpcbeMka —
BUCXATW». C 2015 r. — poueHT kadeapsl thoTtorpammerpum MUUTAuK (c 2016 r. — no COBMECTUTENLCTBY).
C 2016 r. patbotaet B A0 «HIK «Pakypc MMpoekTbi», B HacTosilee BpeMA — MaBHbIi UHKeHep. KaHaupart
TeXHUYECKUX HayK.

A.B. CmupHoB (®upma «Pakypcy)

B 2010 r. okoH4Mn akynbTeT NpUKNafHON KOCMOHaBTUKM M (oTorpammetpun MUUTAuMK no cneumanbHocTu
«aspodotoreopesus». C 2008 r. pabotan B 000 «CeBepHas reorpaduyeckas komnanusy, ¢ 2010 r. — s 000
«leoctpoii» n 3A0 «LleHTp nepcnekTuBHbIX TexHonoruiy. C 2012 r. pabotaer B AO «®Pupma «Pakypcy,
B HacTosluee BpeMA — MeHefXep OTAena TexHuuyeckoit nopaepxku. C 2016 r. — npenopasatens Kadeapbl
tdoTorpammerpun MUNTAnK.

10.I. Pain3amaH (Phase One Industrial, laHus)

B 1980 r. okoHuun aspocoToreogesnyeckuin dhakynstetr MUUTAMK no cneumnanbHOCTH «MHXKeHep-aspotoToreo-
Ae3uncty, a B 1985 r. — acnupaHtypy LUHUWUTAvK no cneumnanbHocTn «tdoTorpammerpus». focne oKOHYaHUA
acnupanTypel pabotan B TawkeHTcKoM asporeogesuyeckom npegnpustum MYTK npu CM CCCP, c 1992 r. — B
leopesnyeckoii cnyx6e U3pauns, c 2008 r. — B komnanum VisionMap Ltd. (M3paunb). C 2017 r. no HacToswee
BPEMSA — Hay4Hblil KOHCYNLTaHT KoMnaHuu Phase One Industrial u gupektop komnaHuu GeoCloud Ltd.

CpepHetopmaTHble  KaMmepbl  [AOCTATOYHO Nerkuii Bec (MeHee 2 e€KTOB MO KpynHoMacwTtabHoMmy
Phase One cepun iXU-RS1000, Kr) ABRAOTCA 3HAYUTENbHbIMM  KapTorpadupoBaHuio.
KOTOpblE MCMOJb3YITCA ANA Kap- NpeuMylecTBaMW Kamepbl, no3- OCHOBHOW  Uenblo  [aHHOIA

TOrpacupoBaHMA ManbiX U cpef-
HUX TeppuUTOpUN, KOPUAOPHOI
CbeMKM, NepcrneKTUBHOM BO3JyLU-
HOIl CbeMKM, COBMECTHO C nasep-
HbIMU BO3LYLWHBIMW CKAaHUpYIOLWK-
MU CUCTEMAMU MPU  CO3AAHWUU
KpYMHOMAcWTabHbIX MAaHOB ropo-
LOB W TPEXMEPHOM MOLENNpoBa-
HUM FOPOLCKUX TEPPUTOPHIA, MOHM-
TOPUHTE U MHCMEKUMU OOBEKTOB
MH(PACTPYKTYpbI, YIKe 3aBoeBanu
BCEMUPHOEe npu3HaHue [1].
He6onbuwoii pasmep (10 x 10 x
20 cM, BKIOYas OOBLEKTUBLI) U

BONAIOWMMK NEerKo yCTaHaBu-
BaTb ee Ha No6OM ManoMm u ner-
KOM BO3[YLWHOM CyfAHE, aBTOXM-
pax, 6ecnuaoTHbIX BO3AYLIHbIX
neTaTenbHbIX annaparax camonet-
HOTO TUMa CpefHero pasmepa Unu
Ha MynbTUKONTepax. 3T husmnye-
CKMe XapaKTepucCTUKM cylye-
CTBEHHO YBENWYUBAIT [MaNa3oH
aBMALUMOHHBIX  TPAHCMOPTHbIX
CPEACTB, UCMONIb3YyeMbIX IS Kap-
TOrpacupoBaHUs, U 3HAYUTENbHO
COKpaLaloT 3KCMayaTaLuoHHble
pacxofbl Mpu BbINOJHEHWUN MPO-

CTaTby ABAAETCA aHANN3 TOYHOCTM
hOTOTPUAHTYNALMM MO CHUMKAM,
MONYYEHHbIM C MOMOLLbID KaMepbl
IXU-RS1000, npu ux obpaboTke B
uncdpoBoii  doTorpammeTpuye-
ckont cucteme (L®C) PHOTOMOD
6.4.

OueHka doTorpammeTpuye-
CKOW TOYHOCTWM NMpOBOAMIACH B
COOTBETCTBMU C TPAAULUOHHOM
npoueaypoil TeCTUPOBaHUA
a’3podoTOCbEMOYHbLIX  Kamep,
KoTOpas BK/OYaeT cregytolme
3Tansl:
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— CO3/aHWe MCMbITaTeNbHOrO
NONUIOHa;

— NAaHWpOBaHWe 1 BbiNonHe-
HUE a3POCHEMKMU;

— aBTOMAaTM4eCcKoe COMOCTaB-
NeHue u3obpaxeHuin u GoToTpu-
aHrynALus;

— OLeHKa TOYHOCTU oTOTpU-
aHrynAaLumM ¢ pasiMyHoin KoHbu-
rypauueil onopHbIX U KOHTPOJb-
HbIX TOYEK;

— aHanu3 pesynbTaTos.

B kayecTBe wucnblTaTeNbHOMO
nonuroHa 6bina BblbpaHa Teppu-
Topua pasmepom 2,0 KM € 3anaga
Ha BOCTOK M 1,2 KM C tora Ha cesep
(puc. 1). 3To0 npeumyLecTBEHHO
FOPOACKOW paioH C OBYX3TaXHbl-
My 3gaHuamn. OnucaHue ucnbiTa-
TENbHOTO MOJINTOHA W METOAMKA
M3MEpEHNs ONOPHBIX U KOHTPOJIb-
HbIX TOYeK npuBeaeHbl B [2] u [3].
CpepHas KBagpaTMyeckas ownbka
(CKO) onpepeneHus KooppuHar
OMOPHbIX TOYeK B nnaHe (Mo ocaMm
X n Y) cocrauna 0,8 cm, a no
BbicoTe (no ocn Z) — 1,3 cm.

AspocbeMka npoBofunach C
camoneta Cessna 172 (puc. 2).
Kamepa 6bina ycTaHoB/EHA B 3aj-
Hel YacTu camonerta.

Monet 6bin 3annaHMpoBaH u
BbINOJIHEH CO CNeAyIoLWMMI napa-
MeTpaMu a3poCheMKM:

— BbICOTA noneTa (Hap 3eMm-
HOW NOBEPXHOCTbIO) — 760 M;

— pa3mep NMUKCens Ha MecT-
Hoctu (GSD) — 4 cm;

— paccTosiHWe Mexpy Maplu-
pyTamu cbemkn — 230 M;

— paccTofHWe MeXay LeHTpa-
Mu npoekuun npu 60% npsmoro
nepekpoitua — 135 m;

— npopoabHOe/nonepeyHoe
nepekpbitue — 80/49%;

— pa3mep cHumka (1306pa-
)XEHMA) Ha 3eMHOI MoBepxHoC-
™ — 450 x 340 m;

— yron optotoTo (3hdhekTus-
HbIW yron aspocbemkn) — 17°

— YKNOH (pa3ean) 3paHuin —
150/0,'

— rnyTeBas CKOpPOCTb camore-
Ta — 185 km/y;
4yuCno MapwpyToB no
HanpasieHusaM: cesep-tor — 9;
3anag-BoCTOK — 2.
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WUcnsimamenbHbIii NoAU20H ¢ MAPWIPymMamu a3pocsemMKu U npoexyuel
00H020 CHUMKG (3e/1eHblli KOHMYP) HA 3eMHYI0 NOBepPXHOCMb

~ ®otoTpuanrynauus B L®C
PHOTOMOD

Mpu obpabotke 610Ka 6bIO
ucnonb3osaHo 192 usobpaxe-
HUSA, HA KOTOPbIX AaBTOMATUYeCKH
usmepeHo 9900 cBA3ylOWMX TO-
yek. ONopHble U KOHTPONbHbIE
TOYKM B KO/JMyecTBe 63 TOYeK
ObINM M3MEPEHBI BPYYHYIO U nepe-
HeceHbl Ha BCe U300paXeHus, Ha
KOTOPbIX UX MOXHO OblnO Ono-
3HaTb. OnmopHble UeHTpbl doTo-
rpadupoBaHus OblIM UMIOPTU-
poBaHbl M3 dopmata EXIF ¢
anpuopHoin ToyHocTbio 10 M B
nnaHe v no BbicoTe. YpaBHUBaHUE
BbINONHANOCH C YYETOM LIEHTPOB
thoTorpadmpoBaHns U OMOPHbIX
To4ek (B pasnnyHbIX KOH(Urypa-
uusax u konuyecrse). Camokanu6-
pOBKa Kamepbl 6bi1a nposejeHa
npW ypaBHUBAHUK NO BCEM OMOP-
HbiM ToukaM. Kpome Toro, kanu6-
POBKa Kamepbl BbIMOJIHANACL U B
NabopaTopHbIX ycnoBusx. OKOH-
yaTtesbHas TOYHOCTb 06paboTKM
610Ka oueHMBaNach No OCTaToy-
HbIM PACXOXAEHUAM Ha KOH-
TPOJNIbHbIX TOYKAX.

~ Pe3synbratbl OLEHKU TOYHO-
¢t poTOTPUAHTYNALUU

OueHKa ToYHOCTU (DOTOTpUAH-
rynauMmM nposofunach npu pas-
HOM KONMYecTBe OMOPHbIX U KOH-
TPOJIbHBIX TOYEK C LeNnbio onpese-
NleHNs  BNUAHWUSA  KONMYecTBa
OMOPHbIX TOYEK HAa TOYHOCTb
cdoToTpuanrynaunmn. fpu 3Ttom,

Camonem Cessna 172

OUEeHKa TOYHOCTM MPOBOAMNACH
AN [BYX Cy4YaeB: C caMoKannob-
pOBKOW Kamepbl U Npu ee Kanuob-
poBKe B 1aGOPATOPHbIX YCIOBUSX.

Ha puc. 3-5 npusegeHsl
CXeMbl pacnpefeneHns OTKNOHe-
HUII KOOPAWHAT Ha KOHTPOJIbHbIX
TOYKAX MEXJY UCXOAHbIMU 3Haye-
HUAMU U NONYYEHHBIMU B pe3yNb-
Tate (HOTOTPUAHTYAALUM C pas-
JIMYHBIM KONIMYECTBOM OMOPHbIX
Toyek: 5,9 n 15.

Pe3ynbtatbl OLEHKM TOYHOCTU
(hOTOTPMAHTYNALMN B NNaHe U No
BbICOTE, KaK Mpu CamMoKanubpos-
Ke Kamepbl, TaK U npu ee nabopa-
TOPHOI KanuOpoBKe, NpUBELEHbI
B Tabn. 1-3. [na pasnnyHoro
KONMYeCcTBa OMOPHLIX  TOYeK
BbIYNCAANUCH MAKCUManbHOE U
cpefHee OTKIOHeHWE MexAay
MCXOLHbIMW 3HAYEHNAMMU KOOPLU-
HaT 1 NOJIYYEHHbIMU B pe3ysbTaTe
tdoTtoTpuaHrynaumy, a Takxe CKO
Ha OMOPHbIX U KOHTPOJIbHbIX TOY-
kax. [lpu ncnone3oBaHuu 5 onop-
HbIX TOYEK C CaMOKanubpoBKOii
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Cxema pacnpedeneHus omKAOHeHUL KOOPOUHAM HA 56 KOHMPONbHbIX
moYKax npu 5 onopHbIX MOYKax

Cxema pacnpedeneHus omKa0OHeHul KOOpOUHAmM Ha 52 KOHMPObHbIX
moykax npu 9 onopHsIX Mo4YKax

Cxema pacnpedesneHus omKi0OHeHuli KOOpOUHam Ha 46 KOHMPO/IbHbIX
mo4kax npu 15 onopHsix mo4yKax

kamepsl CKO B nnaHe Ha KOH-
TPOJIbHBIX TOYKAaM COCTaBUa
nopagka 3,0 cm, a no BbicoTe —
9,0 cM, a ¢ nabopaTopHOM Kanuob-
POBKOW Kamepbl, COOTBETCTBEH-
HO, 3,2 cM 1 11,3 cm. Mpwu ucnons-
30BaHUM 9 OMOPHbLIX TOYEK C
camokanubpokoi kamepsl CKO B
MiaHe HA KOHTPOJIbHbIX TOYKAX
cocTtaBuna 2,9 cM, a no BbicoTe —
6,6 cM, a c nabopaTtopHoii Kanuo-
POBKOI KaMmepbl, COOTBETCTBEH-
HO, 3,0 cm 1 8,4 cm. MNpu ncnons-
30BaHuu 15 onopHbIX TOYeK C
camokanubposkoi kamepbl CKO B
nnaHe Ha KOHTPOJIbHLIX TOYKax
cocTtaBuna 2,8 cM, a no BbicoTe —
4,3 cM, a ¢ nabopatopHoil Kanuob-
POBKOW KaMepbl, COOTBETCTBEH-
HO, 3,0 cM 1 6,0 cm.

Kak nokasblBatoT pe3ynbTarl
oueHkn (Tabn. 1-3) c yBennye-
HUEM KOJINYeCcTBa OMOPHBIX TOYEK
TOYHOCTb (HOTOTPUAHTYNALMM TO
BblcOTe (Z) MOBbIWAETCH, @ TOY-
HocTb B nnaHe (XY) npakTu4ecku
He MeHseTcs.

[lns aHanu3a BAUSHWA cnoco-
6a KanuOpoBKM Kamepbl Ha ToY-
HOCTb hDOTOTPUAHTYNALMUM Kannb-
POBKM Kamepbl OblM NOCTPOEHSI
rpaduku, nNpuBefEeHHble  HA
puc. 6. Ha Hux BUAHO, YTO TOY-
HOCTb B NJaHe npu HOTOTPUAHTY-
JAUMKM  He 3aBUCKUT OT TOro,
BbINONHAETCA CaMOKanubpoBKa
KaMmepbl MU HET.

Kpome TOro, MOXHO KOHCTaTy-
poBatb, 470 nabopartopHas
KanubpoBKa Kamepbl M03BOAsAET
nofy4yaTb TOYHOCTb, Tpebyemyio
Mpw BbINOJIHEHWUM KapTorpaduye-
CKux pabor.

B 3aknioyeHue MOXHO OTMe-
TWTb, YTO BLINOJTHEHHbIE UCCNefO-
BaHUA TOYHOCTW OTOTPUAHTYAS-
ummn cHumkos B LIGC PHOTOMOD,
nosny4YeHHbix kamepoi Phase One,
No3BONAKT CAenatb Crepylolmne
BbIBOJb.

1. Mpu wncnonb3oBaHum 5
onopHbix Toyek CKO B nnaHe Ha
KOHTPO/IbHbIX TOYKax COCTaB-
nset nopsagka 3,0 cm (0,75 nuk-
cens M306paxeHus), a no BbICO-
Te — 9,0 cm (2,25 nukcens), B 10
BpeMs Kak Mpu WUCMOb30BaHMM
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TouHocTb (hOTOTPUAHTYAALMM C 5 ONOPHBLIMU U 56 KOHTPONbHBLIMM TOYKAMU Ta6bnuua 1

HaumeHoBaHuMe oLEHKMN Onoprle TOYKH KOHTpO]’IbeIe TOYKH

X, cm Y, cm Z,cm X, cm Y, cm XY, cm Z,cm
C camokanubposkoli kamepsbl
MakcumanbHoe oTKNOHeHue 0,4 0,6 0,5 73 81 9,7 18,8
CpenHee OTKNOHEHME 0,2 0,4 0,3 1,5 1,8 2,5 7,8
CKO 0,2 0,4 0,4 1,9 23 3,0 9,0
C nabopamopHoli kanubposkol Kamepsi

MakcumanbHoe OTKNOHeHMe 0,7 038 0,6 7,5 85 9,1 23,4
CpenHee OTKIOHEHNE 0,3 0,2 0,2 1,7 18 2,7 9,9
CKO 0,4 0,4 0,3 2,1 2,3 3,2 11,3

TouHoCTb (hOTOTPUAHTYNALMM C 9 ONOPHBLIMU U 52 KOHTPONbHLIMM TOYKaAMU Ta6nuua 2
HaumeHoBaHue oueHkM OnopHble TOUKK KoHTponbHble TOUKM

X, cm Y, cm Z,cm X, cm Y, cm XY, cm Z,cm

C camoxanu6poskoli Kamepsbl
MakcumanbHoe oTKNOHeHue 0,8 11 13 74 7.8 9,7 15,0
CpenHee OTKNOHEHME 0,4 0,6 0,5 1,3 1,6 2,3 55
CKO 0,5 0,7 0,5 18 2,2 2,9 6,6
C nabopamopHoli kanubposKoli Kamepsl

MakcumanbHoe OTKNOHeHKe 14 1,2 0,7 8,2 7,9 9,7 17,9
CpenHee OTKNOHEHME 0,6 0,5 0,4 1,4 1,7 2,4 7,5
CKO 0,8 0,7 0,4 2,0 2,2 3,0 8,4

TouHocTb (hOTOTPUAHTYNALUUM C 15 ONOPHBLIMU U 46 KOHTPOJIbHLIMU TOUKAMM Tabnuua 3

HaumeHoBaHue oueHKHU OnopHble TOYKK KoHTponbHble TOUKN

X, cm Y, cm Z,cm X, cm Y, cm XY, cm Z,cMm
C camokanu6poskoli Kamepsbl
MakcumanbHoe oTKNOHeHune 13 15 2,4 81 7,3 10,5 12,0
CpepHee OTKIOHEHNE 0,5 0,6 0,5 1,2 15 2,2 3,4
CKO 0,6 08 0,8 18 2,1 2,8 4,3
C nabopamopHoli kanubposkol Kameps!
MakcumanbHoe oTKNOHeHue 14 15 1,8 89 7,6 10,6 14,5
CpenHee OTKNOHEHME 0,6 0,7 0,6 1,4 1,6 2,4 5,0
CKO 0,7 08 0,8 2,0 2,2 3,0 6,0

15 onopHbIX TOYeK, TOYHOCTb
CKO B nnaHe cocTaBnseT 2,8 cm
(0,7 nwukcens) u no BbiCOTe
4,3 cm (0,9 nukcens). Ucnonb3o-
BaHue 15 onopHbIX TOYEK NPOTUB
5 no3BonAeT NoBbICUTb TOYHOCTb
no BbICOTE NMOYTK B 2 pasa.

2. 3Hayumoe OTAUYME TOYHO-
CTW MO BbICOTE B 3aBUCUMOCTU OT
KOnMYyecTBa OMOPHBIX TOoYek

42

MOTNO0 ObITb U3HAYANBHO CHUKEHO
npu  yCNOBUM WUCNONb30BAHMSA
6onee TOUYHbIX LLEHTPOB dhoTorpa-
thunpoBaHus.

3. Heobxogumo u3mMepsaTh
OMOPHbIE TOYKM HA BCEX BO3MOXK-
HbIX CHMMKax 6J710Ka, Ha KOTOPbIX
n3obpasunack Touka. M3mepeHue
KOOPAMHAT OMOPHOM TOYKM Ha
MaKCUManbHO BO3MOXHOM KONU-

yectBe M306paxeHuit nos3sonset
MOBbICUTb TOYHOCTb CaMOKanu6-
POKM Kamepbl.

4, lpuBefeHHble pe3ynbrarbl
00paboTKM MOryT OTANYATbCA B
3aBMCMMOCTU OT KOHuUrypauum
6/10Ka CHUMKOB, CXE€Mbl Pacnoso-
KEHMS OMOPHBIX U KOHTPONbHbIX
TOYEK, XapakTepa penbeda MecT-
HOCTM.
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Ipagpuru 3Hayenuii CKO Ha KOHMPONIbHBIX MOYKAX 8 NIGHE U NO BbICOME 8 3ABUCUMOCMU OM YUC/IA ONOPHbLIX
moyek 0114 6/10Ka: ¢ camokanubposarHoli kamepoli (cnesa) u ¢ Kamepoll, KanubposaHHol 8 nabopamopuu

(cnpasa)
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MYNKOBCKOWN O6CEPBATOPUM

180 JIET

T.U. NeButckas (Ypanbckuit hepepanbHblil yHUBEPCUTET UM. nepBoro Mpesugenta Poccum

b.H. EnbuunHa, Ekatepunbypr)

B 1968 r. okoHuMna dusnyeckmii GakynsteT Ypanbckoro rocyaapcTBeHHoro yHuepcuteta um. A.M. fopbkoro

(Ypl'Y) no cneymanbHOCTU «acTpoHOM-reofe3ncT». Mocne OKOHYaHUA yHUBepcuTeTa pabotana B MHcTutyTe
meTponorun (Ceepanosck). C 1970 r. pabotaer B YpIY (c 2011 r. — Ypanbckuii dhesepanbHbii yHUBEPCUTET
uM. nepsoro lpesugeHta Poccum B.H. EnbuuHa), B HacTosiiee BpeMs — [OLUEHT Kadenpbl acTpOHOMUM,
reofesnu, 3K0N0TMM U MOHUTOPUHTA OKpyXatolieii cpebl. Kanaupat husnko-mateMaTUyeckmnx Hayk.

WcTopuio co3panus, pacuBeTa,
cTabunbHOro pasBnUTUsA U Npeoso-
NeHUs  Tparmyeckux cobbITHii
masHoit (MynkoBCKoit) acTpoHo-
Mmuyeckoit obcepsatopuu PAH
(nanee — TAO PAH wnu Mynkos-
CKas obcepBaTopus) MOXHO Npo-
cnegutb Ha npotaxeHun 180 net
ee CyllecTBOBaHMA.

CtpoutenbctBo 06cepBaTopuu
Hepa3pbIBHO CBA3aHO C OCHOBa-
Huem B 1724 r. Akagemun Hayk u
xypoxecTts (c 1803 r. — Wwm-
nepatopckas AKagemus Hayk), C
Hayanom pa3suTus B Poccuum Tou-
HbIX HayK U OTKpbITUeM B 1725 T.
B CaHkT-NeTepbypre, B GalwHe
KyHcTkamepel, nepBoii acTpoHO-
Muyecko obcepeatopum Akape-
MWW HayK B Halwew cTpaHe. Metp I
MOHUManN, YTO aCTPOHOMUS UMeeT
BaXKHOe 3HayeHwe ans reorpacu-
4eCKOro U3y4yeHUs OrpoMHOIA Tep-
putopun Poccuitckon umnepuu,
ONA UCCNef0BaHWUA W OTKPbITUA
HOBBbIX HEGECHbIX Te.

C TeyeHnemM BpeMeHU aCTPOHO-
MUyeckue HabngeHus, nposo-
AWMble B 0bCepBaTOpUL, NepecTa-
7N YLOBNETBOPAThL TpebGoBaHUAM
TOYHOCTU. ACTPOHOMbI-Habnofa-
TeNu NpU3HANM HeJOCTaTOYHYIO
3 deKTMBHOCTL 06cepBaTopum
“3-3a2 ee pacnonoXeHus cpeau
FOPOACKUX 3[aHUI, UMelLux
neyHoe OTOMNEHKE, B aTMOChepe,
HanoAHEHHOW [bIMOM, TemnioM,
ucnapeHnsmn Hesbl, a TaKxe
HapylWeHUn YCTOWYUBOCTU WH-
CTPYMEHTOB NpU MU3MEpeHUsx oT

Npoe3Xalolmnx KapeT 1 NOMOBbIX
Tener. Bce 3To npuBeno K mbicau
0 ee nepeHoce B 6onee yo6Hoe 1
VAaNneHHoe 0T LeHTpa ropofa
mecto. Yuenble A.H. [puwos u
C.A. PymoBCKui cocTaBunm Hesa-
BUCUMO [pyr OT Apyra MpoeKTl
HOBOI 3aropofHoii obcepsaro-
pUK, HO UM He y[anocCb ocylle-
CTBUTb 33yMaHHOe.

MpoeKT BbIHECEHMA aCTpPOHO-
MuUyeckoit obcepeatopuun 3a npe-
penbl CaHkT-lMeTepbypra He 6bin
peanusoBaH B TeyeHue 75 jert.
IT0 MOXKHO OOBACHUTL TONBKO
OAHWUM — CJIOXHOCTbIO BbIOOpA
noaxoAsllero mecta Ana ee
cTpoutenbcTBa. CaHkT-MeTepbypr
Obll  orpaHuyeH Ha 3anajge
®UHCKMM 3aN1BOM, Ha tore 1 BOC-
TOKE — 6ONOTUCTBIMU HU3MEHHO-
cTamu. TonbKo Ha ceBepe HaxoAu-
Nnacb MEeCTHOCTb Ha MecyaHbix
X0/IMax, NpuUHagnexawas rpacdy
A. Kywenesy-be3bopoako, Ho u
OHa 6biNa He NyYWNUM BapMaHTOM
Ans cTpouTenbcTBa obcepBaTo-
pun. EQUHCTBEHHBIM YAOOHLIM
MecToM MOria CTaTb TeppuTopus
B okpecTHocTsax Lapckoro Cena.

B 1827 r. Akagemus Hayk
obpatunacb kK U3BECTHOMY (uU3U-
ky [.0. Mappoty ¢ npocbboii
COCTaBUTb MJIAH U CMeTy CTPOM-
TeNbcTBa OyAyllei 3aropofHoM
obcepBaTopuu, onpepenuTb ee
G10[XKET, OCHALLEHNE UHCTPYMEH-
TaMW TEeppUTOpPUM NOWAAbID B
TPW [ECATUHbI, KOTOPYIO NOXepT-
BoBan rpad A. Kywenes-bes-

6oponKo. ITOT NpoeKT GbIN npeg-
cTaBneH Ha paccmoTpenue Hu-
Konato I MMUHMCTPOM HapofHOro
npocaelleHns Poccuiickoit umne-
puu kHsazem K.A. JiuseHom [1].
OpHako paccmoTpeHue npo-
eKTa cTpouTenbcTBa obcepsaro-

puM  6bITO  MPUOCTAHOBNEHO.
BecHoin 1830 r. Hukonan I
3aMHTEpecoBancs  TpUaHrynsa-

LMOHHBIMKU paboTamMu B 3anafHbIX
NpuGanTUiicKux rybepHUsx, KoTo-
pble 6binu HavyaTtel B 1816 T.
K.W. TeHHepom u B.A. Crpyse.
3T reopesnyeckue paboTel CO
BpeMeHeM nepepocnu B rpagyc-
HOe M3MepeHue Ayru MepuamnaHa
ot CeBepHoro JlefoBuUTOro okea-
Ha Jo ycTbs [lyHas nNpoTsKeH-
HOCTblo 25° 20" COBMeCTHO CO
WBEACKUMU U HOPBEXCKUMMU
UCTIONIHUTENSIMU, U3BECTHOE Kak
Pyccko-CkaHauHaBckoe rpapyc-
Hoe u3mepeHue. (B HacToAwee
BPEMS COXPAaHMBLIMECH MYHKTbI
3TOr0 rpajycHOro M3MepeHus
ABNAIOTCA 06bEKTaMM NaMSATHUKA
FOHECKO «leope3nyeckas pyra
CrpyBex». — [Ipum. ped.)
PykoBOLCTBO rpajyCHbIM U3-
MepeHnemM BAOMb Ayru Mepupua-
Ha OblO MOPYYEHO [UPEKTOPY
[Jepntckoin  acTpoHOMMYECKOM
o6cepsatopun B.fl. Ctpyse, KoTo-
pbil  BCKOpe oTnpasuica B
MioHXeH W 3aKa3an y ueTblpex
M3BECTHbIX MEXaHWKOB HECKONb-
KO MHCTPYMEHTOB [1fl U3MEPEHUs
YI0B C BbICOKOW TOYHOCTblO. B
1831 r., nocne BoO3BpalleHUsa U3
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3To noe3gku, B.A. Crpyse gono-
*un Hukonato I n K.A. Jlueeny o
pe3ynbratax. [locnepcTensa [ok-
naga u Gecefbl C MMNEpaTopoMm
6binm ans B.A. Crpyse HeoxupaH-
HbiMK, Hukonai I pacnopsgunca

YBEMUYUTb TFOAOBON  OlOAXeT
JepnTckoii obcepBatopuu B
yeTblpe pasa M npukasan

noCTPOUTL HOBYI 06CEPBATOPUID
Ha lynKoBCKOM xonMme K tory oT
CaHkT-lMeTepbypra.

MNo3pHee B.A. Crpyse Bcnomu-
Han, Kak B 1828 r., BnepBble Npo-
e3xas mumo [lynkoBa, OH Obin
nopaeH 0coboi KpacoToit oKpy-
Xallleir MeCTHOCTU U MpousHec
tpasy: «3pecb, Ha [ynkoBCcKOM
XO/IMe, Mbl YBUAWUM B OfMH npe-
KpacHblh  peHb CaHkT-lletep-
Oyprckyto ob6cepsatopuio» [1].
MpepsuaeHue B.A. Ctpyse cObI-
nocs!

B okTabpe 1833 r. Bbiwen
MMNEepaTopcKUin yKas o0 CTpou-
TenbcTBe 06CepBaTopum no npo-
eKTy, npeanoxeHHomy Akape-
muen Hayk. Hukonai I Takxe
npuKasan CcoCTaBUTb  NNaHbl
HOBOW 06CepBaTopuM ABYM Mpo-
theccopam  apxuTeKTypbl U3
AKafieMUK XyLOXeCTB He3aBUCH-
Mo fpyr oT Apyra. 13 ka3Hel Gbi10
BbifeneHo 100 Tbicsy pybnei
accurHauuMamMm  AAs  Havana
cTpouTenscTBa ¢ mapta 1834 r.
Opyroe pacnopsxeHue Huko-

nasa I kacanocb 3aKa3oB Ha W3ro-
TOBNIEHWE ACTPOHOMUYECKUX WH-
CTPYMEHTOB.

Mpe3npgeHTom AKagemMun Hayk
M OAHOBPEMEHHO MUHWUCTPOM
HapogHoro npocseleHus Poc-
CUACKOW  umnepuu  rpadom
C.C. YBapoBbiM, BBMAY 0cC06OM
BAXXHOCTW OpraHu3auuMu HOBOA
obcepBaTopuu, Obina HasHayeHa
cneumanbHas KOMUCCUA U3 YeTbl-
pex akagemukos — B.K. Buuw-
Hesckoro, M.H. ®ycca, I.0. Map-
pota u B.A. Crpyse. YneHbl Ko-
MUCCUM LOJKHbI ObIIU [OCKO-
HaNbHO M3yYyuTb 3aKa3bl Ha ac-
TPOHOMMYECKME WHCTPYMEHTHI W
nnaHel ctpouTenscrtea [1].

Komuccus ytBeppuna mectom
CTpouTenbcTBa  0GcepBaTopum
[lynKOBCKMI x0nM BbICOTON B 35
cakeHeit Hap ypoBHeM Hesbl. [Ina
3TON uenu Akagemuu Hayk Obiio
nepefaHo 20 feCATUH 3eMeNbHbIX
yroaun.

Tem BpemeHem, 24 (espana
1834 r. apxutekTtopsl A.[l. bpion-
nos u K.A. ToH npepcraBunu ceou
NPOEKTbl CTPOMTENbCTBA 06Cep-
BaTOPUM KOMUCCUM, KOTOPAs efu-
HOTMAacHO Npu3Hana nNpoekT
A.Tl. bptonnosa nyywum. Mo3g-
Hee A.TN. Bptonnos Gbin HasHayeH

apXUTEKTOPOM  CTPOMTENbCTBA
HOBOW obcepBaTopui.
Bo Bpems ayaueHuun y

Hukonaa I B.A. Crpyse nonyuun

Mynkosckaa o6cepsamopus 8 XIX seke

3afilaHue nobbIBaTh 3 rpaHuLLE U
3aKas3aTb acTPOHOMUYECKME WH-
CTpYMEHTbI ans byayuwei obcep-
BaTOPUU Y U3BECTHBIX MEXaHWUKOB
B COOTBETCTBMM CO CBOMUMU 3a-
MbICNIAMKU U NPEACTaBNEHNAMU.

Wctopuk H.L. Tanbbepr B
cratee «Vmnepatop Hukonai I B
CBETe WCTOPUYECKOW mnpaBAabl»
oTmeyvan: «Akagemuk Bacunuin
CTpyBe, W3BECTHbI aCTPOHOM, B
1838 r. oTnpasneH 6bin, No nose-
neHuto rocypapsa, B Espony pans
3aKasa HeoOXOAMMBIX WHCTpY-
MEHTOB: «CaMbIX JYYLIKX, KaKue
TONbKO MOMW MPUTOTOBUTbL NyY-
wue mactepa». ImaBHble 3akasbl
AaHbl  Obliu  dhupme 6GpaTbeB
Penconba B lambypre. B MioHxeHe
onTuk Mepy wusrotosun 15-Tu
LBIONMOBbLIA pedpakTop, ponroe
BpeMs Ay4ylwuin B mupe. Ha gokna-
e 0 CeM MMUHUCTPA HapoLHOro
npocsewexus rpacda C.C. Yea-
poBa rocyaapb Hanucan: «[lpe-
KpacHo» [2].

BecHon 1834 r. Havanocb
CTPOMTENLCTBO 0bGCepBaTopuu.
A.N. bptonnos B tespane 1835 .
npeacTaBuN MMNepaTopy OKOHYa-
TeNbHYIO CMEeTy CTPOUTENbCTBa,
BK/I0YAA CTOMMOCTb KaMHsA MOf
(hyHAAMEHTbl ANs MHCTPYMEHTOB
M 3aTpaTthl Ha ero o6paboTky, a
TaKKe Ha U3rotoBneHune mebenm u
T. A. O6was cymma cocTaBuna
501 300 pyb6neii cepebpom, BCero
)K€ B KOHEYHOM UTOre U3 KasHbl
66110 oTnyueHo 600 150 pybneit
cepebpom [1].

TopKeCTBEHHbIN aKT 3aKnajKu
obcepsatopun coctosncs 21
nioHsa 1835 r., a Yepes Tpu ropa,
19 uniwoHs 1838 r., umnepatop
u3fan ykas, yTBepauBLIKIA yCTaB
o6cepBatopumn u ee wrat. Crpou-
TeNbCTBO obGcepBaTopUn 6biNO
3aBeplieHo sietom 1839 r.

OTtkpbiThe Mynkosckoit obcep-
BAaTOpPWM COCTOANOCH 7 aBrycra
1839 r. B NpUCYTCTBUU MHOTUX
NpUINaleHHbIX, B TOM Yucne ac-
TpoHomoB Poccuiickoit umnepum.
BnocnepctBum oHa cTana nssect-
Ha BO BCEM MWpe NMOA Ha3BaHWEeM
Imperialis Primaria Rossiae
Specula Academica (puc. 1).
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B rog oTkpbiTua [lynkoBcKon
obcepBatopun ee WTaT COCTOsN
BCEro M3 WeCTn YeNoBeK, 0T KOTO-
pbix TpeboBancs CaMoOTBEPIKEH-
Hbll  TpyA, NpUMeEp KOTOpOro
MoKa3blBas B NEPBYIO O4Yepeab ee
pupektop B.A. Crpyse. Ero
BbiCKa3blBaHue:  «llynkoBckas
obcepBaTopus ecTb ocylyecTeie-
HWe ACHO OCO3HAHHOM Hay4HO
Maen B TaKOM COBEpLIEHCTBE,
KaKoe TO/IbKO OblI0 BO3MOXKHO
NnpyU HEOTrPAHUYEHHbIX CPeACTBaX,
LApOBaHHbIX BbICOKMM €e OCHO-
BaTeseM» MOATBEPKLAET TO, YTO
Ve B nepBble LeCATUNETUS OHA
onpasfana uenu, onpefeneHHble
ycTaBoM obcepBaTopum.

CyTb nx 3aknwyanacb B cre-
AyloWeM: «a) B NPOWU3BOACTBE
MOCTOSIHHBIX UM CKOJIbKO MOXHO
COBeplIEHHEN WX HabnoaeHui,
KNOHAWMXCA K NpeycrnesHuio ac-
TpoHoMuUW; 6) B MpOMU3BOACTBE
COOTBETCTBYIOWMX HAbBNOAEHNA,
HEoOXOANMbIX [N reorpaduye-
CKUX NpeanpusatTuii B umnepuu
Poccuitckoit n pna coBepaembix
VYEHbIX MyTeWecTBU; B) CBEpPX
TOro, OHa JO/KHA COLEeNCTBOBAThL
BCEMU MepaMM K YCOBEPLLIEHCTBO-
BaHWIO NPAKTUYECKOW aCTPOHO-
MUKW, B NpUcnocobneHusx ee K
reorpagun M MOPEXOACTBY U
LOCTaBAATb CNyyail K npakTuye-
CKMM yNpaXKHeHWsAM B reorpacu-
Yyeckom onpegeneHnu mect» [1].

Mog pykosoacteom B.fA. Crpy-
Be lynkoBckas obcepeatopus K
cepeguHe XIX Beka cTana LeHT-
pOM MWPOBOI aCTPOHOMUYECKOM
HayKku, a B Poccuu 6bina cospaHa
co6CTBEHHAA acTpoOHOMMUYecKas
wKkona.

3a 50 net thyHKLMOHMPOBAHUA
obcepBaTopun ee Hay4yHas pes-
TENbHOCTb NPOXOAWMAA MO ABYM
OCHOBHbIM HanpaBJieHMAM — ac-
TPOMETPUM U MPAKTUYECKON ac-
TpoHoMuu (puc. 2). HabnwopeHus
BCEX 3BEe3[ CeBepHOro Heba fo
7-1 3BEe3[HOW BEAUYUHBI U UX
obpaboTka Mo3BOAMAM CO3[aThb
TOYHblE KaTanorm npsMbIX BOC-
XOXAEHUN W CKNOHEHWN 3Be3f.
MpsMble BOCXOXAEHUA onpepe-
JIAAUCh Ha GOJbLWOM MacCaXKHOM

WHCTPYMEHTE, @ CKJIOHEHUA — Ha
BepTMkanbHom Kpyre Crpyse-
JpTens, KoTopblii GbiN coenaH B
MioHxeHe no ngee CtpyBe TanaHT-
NuBbIM MexaHukom T.J1. IpTenem.
lMynkoBCKWe KaTanoru abcontoT-
HbIX MPAMbIX BOCXOXAEHWUA W
CKNOHeHM 3Be3[ 3nox 1845,
1865, 1885, 1905 rr. no TOYHOCTH
NpeBOCXOLUNN BCE CYLLECTBYHO-
Li1e B TO BPEMSA W NIEKAT B OCHOBE
COBPEMEHHbIX CUCTEM 3BE3[HbIX
MONOXKEHWIA.

Bennamuu lyng, ocHoBaBLwuiA
B 1849 r. amepukaHckuit «Actpo-
HOMUYECKMIA KypHan», Hasgan
MynKoBCKylo o6cepBaTopuio «ac-
TPOHOMWYECKOW CTONULERn Mu-
pa».

PaboTbl actpoHomoB [ynkoB-
CKoii obcepBaTopuu B obnactu
abconioTHLIX onpefeneHnit Koop-
AMHaT 3Be3f, doTorpaduyeckoit
aCTPOMEeTpUM U 3BE3AHOI acTpo-
HOMWMW, PafMOaCTPOHOMUM, MUC-
cneposaHua  ConHua, @u3nKK
3Be3[ W 3BE3JHbIX CUCTEM, pelle-
HUA NPaKTUYEeCKMX 3aa4y MOXHO
pa3fenuTb Ha 5 0OCHOBHbIX Nepuo-
LO0B:

1) oT ocHoBaHus obcepsarto-
pun  po Havana 1890-x rr.
(1839-1890 rr.);

2) ot 1890-x rr. go Benukoii
OKTAOPbCKON COLMANUCTUYECKON
pesontouun 1917 r. (1890-
1917 rr.);

3) ot Benukoit OKTAGpPbCKOI
COLMANUCTUYECKOW PEBOMIOLNM
1917 r. po oKoH4yaHus Benukoi
OTeyecTBeHHOW BOMHbI 1941-
1945 rr. (1917-1945 rr.);

4) 0T OKOHYaHua Benwukoii
OTeuecTBeHHOW BOMHbI 1941-
1945 rr. po pacnaga CCCP
(1945-1991 rr.);

5) ¢ 1992 r. no Hactoswee
BpeMs.

MepBbiit nepuop Obl CaMbiM
AAuTenbHbiM. PaboTa obcepBa-
TOpUWM NPOXOAMAA B MOJHOM
COOTBETCTBUM C MNpOrpamMmon
B.A. CtpyBe. bbinn nonyyeHs
KaTanorn abConMoTHLIX MpPsMbIX
BOCXOXJEHUN U CKNOHeHUN
3Be3 He cnabee 4-i1 3Besp-
Hoit BenuuuHbl (1845, 1865 u

30-dwoiimoselili peghpakmop, ycmaHoseHHbIl 8
1885 a.

1885 rr.). Beixop 3Tux Katanoros
ABUJICA BAXKHbIM COObITMEM B ac-
TPOHOMMUM cepeamnHbl U KoHua XIX
BEKA W TMOCAYXWI OCHOBO
ANs  HOBbLIX Hay4HbIXx pabor.
O6cepeatopus npuobpena Heoc-
MOPUMbI A aBTOPUTET B Hay4yHOM
Mupe.

Bropoit nepuop B uctopuu
MynkoBCcKoi 06CcepBaTOpuU CBsi-
3aH C MMeHeM M3BEeCTHOro acTpo-
Homa ®.A. bpepuxuHa, KOTOpbIi
BCTYNWN B JOMKHOCTb UpeKTOpa
ob6cepsatopuu B Aekabpe 1890 r.
OestenbHocTs ®.A. BbpeanxuHa
Ha 3TOM NOCTY CBA3bIBAKT C NpU-
BfleYeHneM Ha paboTy B o6cepBa-
TOpPUIO BbINYCKHUKOB MMnepaTtop-
CKoro MoCKOBCKOro yHuBepcuTe-
Ta u Wmnepatopckoro CaHKT-
MeTepOyprckoro yHWBEpcUTETa.
OH BHec HOBOe cofepxaHue He
TONIbKO B acTpo(U3UKy, HO U B
actpometputo. B nnaH pabot
ObII0 BKKOYEHO co3faHue abco-
NIOTHOTO 3BE3JHOr0 Katanora
1900 r., KoTOpbli No cBOeMy
COCTaBY CYLECTBEHHO OTAMYancs
OT NpexHux katanoros [lynkos-
cKoit obcepsatopun. B HoBbIN
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1000

Katanor
Gonee cnabbix 38e3g (o1 5-i1 o
7-it 3B€3HOI BEANYMHBI), PaBHO-

BOWNO CBbllWE

MEpHO  pacnpefeneHHbXx no
HebecHol ctepe (Ha nnowanb B
25 KBafpaTtHbIX rpafycos Npuxo-
Aunacb B CpefHEM OfjHa 3Be37a).

B uenom cnepyet oTMETUTB, YTO
B 3TOT Nepuoj YCTaHOBUAUCH
HayyHble cBA3u  [lynkoBCKOW
obcepBaTopumn C 3apyGexHbIMM
o6cepBatopusmu, paboTatolmmm
Haj ABYMS MpOEKTaMu No CoCTaB-
NIeHUI0 30HHbIX (yHOAMEHTaNb-
Hbix KaTanoroB AG u cdotorpatu-
YecKoil KapTbl Heba. ACTPOHOMbI
lMynkoBCKoit obcepBaTopun npw
BbINOJIHEHUW HABMIOLEHWII B 3TUX
paboTax NposBUAM WHULMATUB-
HOCTb W BbICOKYIO TOYHOCTb.

B 1898 r. 6bi10 OpraHM30BaHO
loxHoe oTtaeneHue [lynkoBcKo
ob6cepatopum B Ofecce, nepexe-
ceHHoe B 1912 r. B Hukonaes,
3ameHuB Mopckyt obcepBaTo-
puio, cylwectsoBasuyto ¢ 1821 r.
Habniogenus B  Hukonaese
3HaYMTENbHO PpacWWUpUNN 30HY
abCcoNioTHLIX OMpeaeneHnit nps-
MbIX BOCXOXAEHUIN U CKNOHEHWN
£o —30° B MynkoBckoit o6cepsa-
TOPUU U KOKHOM OTLENeHUU B
Hukonaese npoBOAWNUCL BbICO-
KOTOYHble abconioTHele onpepe-
neHuna ana karanoros 1900 wu
1905 rr., a TakXe gnA Katanora
1915 .

TpeTuit nepuop oxBaTbiBaeT
Henerknun MpoMexyToK BpemeHu
BNA HaceneHua BCeW CTpaHbl, B
LLenoM, U CoTpynHUKoB obcepBa-
TOpUMU, B YaCTHOCTY. [paxaaHCKas
BOIHa, ObITOBbIE TPYAHOCTH, pas-
pyxa 3aTpyaHsnu paboTy acTpo-
HOMOB, OAHaKo, HabnofeHUs He
npepbiBanucy. C 1920 r. ycnosus
XWU3HW N HAYYHbIX MCCNeA0BaHUN
yAyyWmuance. boin yBennyeH wrar
Hay4HbIX COTPYAHUKOB C 22 [0 38
yenosek. B 1920-e rr. pna
MynKoBCKoii M fpyrux obcepsaro-
pUWii CTpaHbl 33 rpaHuuein Obinu
npuobpeTeHbl HOBblE UHCTPYMEH-
Tbl M NPUBOPLI.

Habniogatensmu [ynkoBcKow
06CepBaToOpUM 1 LOXHOTO OTaeNe-
HuA B Hukonaeee 6bin co3faH

KaTanor abCcoOTHBIX MONOXKEHMU
1 CknoHeHun 3se3pg 1930r. B atoT
nepuog B [ynkoBcKoit obcepBsa-
Topun cdopmupoBanace wupaes
CO3/laHMsA KaTasora cnabbix 3Be3f
M Hayanacb NOArOTOBUTENbHAs
pa6ora.

B 1929-1930 rr. npowna nep-
Baf WAEONOrnYyecKas 4uMcTka B
Hay4HbIX yupexpeHunsax. [upek-
Topa MynkoBckoi obcepeatopuy,
M3BECTHOrO y4yeHOro B 06nacTu
HebeCHO MeXaHUKMU W NpaKTHye-
CKOM aCTPOHOMWUM W3 «CTapou
uHtTennureHummny» A.A. VBaHoBa
CMEHWN Ha3HAYeHHbIN CBepXy
A.ll. [lpo3a, monyyuBlKA npo-
3BULLE KKPACHbI ANPEKTOPY.

B 1933 r. NynkoBckyto obcep-
Batoputo Bo3smasun b.M. Te-
pacuMOBMY, OAMH U3 BepylUX
yyeHblx B 06f1acTM TeopeTuye-
CKoli actpodusuku. OH npwuno-
XWN Hemano OpraHu3aTopcKux
YCUANI U TBOPYECKOW 3HEepruu,
4TOObl MOBEPHYTb KIACCUYeCcKUit
LLeHTp acTPOMETPUM U 3BE3JHOI
aCTPOHOMUW Ha COBPEMEHHBIN
acTpodu3nyeckunii nyTb pa3BnuTua
(puc. 3).

Mocne ybuiicta B JleHUHrpage
C.M. Kuposa, nepBoro cekperaps
JleHunrpagckoro obkoma BKI(6),
no BCeil CTpaHe mnpoKkaTunach
BOJIHA penpeccuit. 3apybexHble

aCTPOHOMbI,  Mpuexaslne B
MynkoBCcKylo oGcepBaTopulo ne-
peL COAHeYyHbIM 3aTMeHuem 19
MIoHsA 1936 r., OLWYTUIN NMPU3HAKK
Hanps)KeHHOW 06CTAHOBKM B
cTpaHe u B obcepsatopuu. BonHa
apecToB 3aTpoHyna M acTpoHo-
MOB. B Houb c 6 Ha 7 HOsAOps
1936 r. 6bIIM apecToBaHbl 3aBe-
BVOWmMiA acTpodn3nyeckum otae-
nom W.A. banaHoBCKUM, yyeHbIN
cekpetapb H.B. KomeHnpaH-
TOB, W3BECTHbI ACTPOMETPUCT
MN.N. Awkos, coTpynHuua Teope-
Tuyeckoro otgena B.®. Tase,
nosgHee:  H.WU. [lHenpoBckui,
H.A. Kosbipes, O.W. Eponkun wu
ap. Oupektop MynkoBcKoit 06-
cepsatopun b.[. Tepacumosuy
Obin apectoBaH 29 uan 30 WioHA
1937 r., 30 Hosbps 1937 r. emy
Obln BbIHECEH MPUrOBOP, U B TOT
e [ieHb OH Obin paccTpensH [3].

25 oKTa6ps 1996 r. Ha
MemopuanbHoMm Kknapbuue [Myn-
KOBCKOW 06cepBaTtopuu, pacno-
JIOXEHHOM Ha CeBepO-BOCTOYHOM
cknoHe [lynkoBCKoOW ropbl, 6bin
OTKPBIT NaMATHUK-KeHoTad ac-
TPOHOMaM, OCYXK[EHHbIM N0 TaK
HasbiBaemomy  «[lynkoBcKomy
peny» B 1936-1937 rr. Ha atom
Knafouile Takxe MOKOATCHA 3Ha-
MEHUTble  aCTPOHOMBbI, Cpeau
kotopbix 1 B.fl. Crpyse. MMamar-

Kpyenobiii 3an Mynkosckoii o6cepsamopuu, yeHmp Komopozo 6bin
nNpuHAmM 3a Ha4aa0 KoopouHam eduHol cucmembl 2e00e3uyecKux
koopdunam Ha meppumopuu CCCP 8 1946 2. u yepe3 Komopblli

npoxodum [lynkosckuli Mepuduax
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HUK NpepcTaBaseT mblby cBeTno-
ro rpaHnTa, Ha KOTOPOWi pacnoso-
XeHa Hapnucek: «lynKoBCcKuM
aCTPOHOMaM — XepTBaM NOANUTK-
yeckux penpeccuin». Huxe nayt
umeHa 12-tu norubwux. Papom
HaxoAWTCA CcTena M3 KpacHoro
rpaHuTa Cc OGpPOH30BLIM Hapesb-
ebom «Ckopbswmit  aHren».
MaMATHUK YCTAaHOBNEH MO WHU-
uvnatuse B.K. A6anakuHa, KoTo-
peiii - 6bin - gupekTopom  [yn-
KOBCKOWl ~ obcepBaTopuu B
1983-2000 rr.

Benukas OTeuyecTBeHHas
BOWHA 1941-1945 rr. npuHecna
MynkoBckoii obcepBaTopuu or-
pPOMHble MaTepuasnbHble U yeno-
Beueckue notepu. 06cepsartopus
cTana nepegHUM Kpaem 060pOHbI
JleHnHrpapa. lynkoBckne BbICO-
Tbl C ceHTAbps 1941 r. Haxoau-
JINCb NOJ, HEnpepbiBHbIM OrHEM
HenpuaTens. bbiau npeBpaweHbl
B PYMHbl BCE HAY4HbIE, XUible U
X035WCTBEHHbIE 3faHNA 06cepBa-
TOpUM, NOTUGAN fepeBbs Napka,
pa3obuTbl UHCTPYMEHTBI U MpHbo-
pbl, ONOPHO-NOBOPOTHbIE YCTPOM-
ctBa 30-atonmoBoro u 15-gonmo-
BOr0 pe)pakTopoB 1 HOPMaNbHO-
ro actporpada u ap.

C Hayanom BOWHBI MHOrue
COTPYAHMKK 0bcepBaTopun Obiim
3BaKyMpoBaHbl B TalWKEHT U
KasaHb u pabotanu Tam B acTpo-
HOMUYECKUX YUPEXAEHUAX MO UX
nnaHam.

B 6nokagHoMm JleHuHrpage ot
X0Noga, rosopa wu 6GonesHeil
3umoit 1941-1942 rr. norubam
MHOTME COTPYAHWUKM ob6cepBaTo-

puUu, Cpeau HUX U3BECTHble
actpomeTpuctbl:  ®.®.  PeHy,
B.P. bepr, H.B. Uummepman,

B.A. EnuctpatoB u pp. bonb-
WUHCTBO XuTenei Mynkosa fo6-
poBOnbLUAMU yWAN Ha (POHT,
MHOTME W3 HUX He BEPHY/IUCh, B
TOM uyucne acTpoHomsl [lynkos-
ckoit o6cepsaropumn C.C. MNetpos
n b.C. WynbmaH.

MpsmMbIM NONafaHUEM KPYMHO-
KanubepHoro cHapsga B nopsan
TMaBHOrO 3faHWA Oblna yHUYTO-
eHa bonblas yactb 6ubnnoTey-
HOro (oHAa, KOTOpbIA HaKaHyHe

BOWHbI HacumTbiBan 100 ThicaY
eaunHuUL, xpaHeHusa. PaspyweHue
nogsasa MpuMBENO K TOMYy, 4TO
KHUIW TOpenu, MOKIW Moj LOX-
JeM, Nno BCeMmy nosny Bansanuch
pa3bpocaHHble KaTanoru, yHu-
KanbHble M3AaHuA. 3aBepylolyeil
MynkoBckoit 6ubnuoTekoit Gbina
E.N. BuHtepranstep, enn npegn-
cToANa CNOXHas 3ajaya —
COXpaHuUTb GoHA 6ubAnOTEKH.
KaptuHy atoro 6enctsus yBuaen
KomaHgup 296-ro nonka 13-i
CTPENKOBOM AUBU3WK, 3alyMLLAB-
wemn Mynkosgo, NONKOBHUK
N.0. PAGUMHKWH, KOTOpbLIA paan
pacnopsxeHue «cobpaTb Bce
HayyYHble LLEeHHOCTH, YyNaKoBaTb UX
B MaTpachl, OCTaBlIMECSH OT Onyc-
TeBlWIero fetckoro capuka... K
VTPY BeCb LeHHbIN rpy3 Gbin yna-
KoBaH» [1]. 3 okTA6ps 1941 r. Ha
NATU MaWWHaX, BblAeNEHHbIX
JleHcoseTom, E.N. BuHtepranstep
C rpynnoii AoGpPOBOALLEB U
paboTHukos bubnauotekn AH
CCCP yuymom ypanock Aobpatbes
no ynkoBa 1 BbIBE3TM YaCTb KHUT
B JleHuHrpag. KHuru 6bin11 nome-
WeHbl B MOABafbl IpMUTaXKa W
0CTaBaNNCb TaM A0 KOHLA BOWHbI,
4acTb U3 HUX ObiNa NepeBeseHa B
Bubnuoteky AH CCCP.

Hauano yeTBepToro nepmopa B
uctopuu MNynkoBckoit o6cepaato-
pUM MPULLIIOCH HA NOCNEBOEHHbIE
rogbl. 06cepBaTtopusi noHecna
noTepu, HO He OblNa YHUUTOXKEHA
KaK Hay4Hbli ueHTp. Pa3pos-
HEHHbI/ N0 pa3HbIM apecam Ko-
NEKTUB YYPEXEHUA NPOAOSKAN
TpyauTbca.  AcTpoHoMuMueckue
HabnwogeHus B [lynkoBcKoi
obcepBatopun Gonee yem Ha 10
NeT OblIN NpeKpaLyeHbl 4o ee BoC-
CTaHOBNEHUS.

3paHus obcepBaTopun Bbiau
paspyweHsl U NpeAcTaBaAsIMn
COBOM KYTKYIO KapTuHy. [pyabl
WebHs, enesa, Konyei nNposo-
JIOKU, OCTATKU KAMEHHbIX 3[aHMWil
M MOTYYUX CTEH, NyCTble A30Thl U
TpaHwew, pas3butas Jopora, pas-
BOpPOYEHHas 3eM/Is OT becKoHeuy-
HbIX GOMOEXEK.

Pacnopsxenue Coseta Hapogn-
Hbix Komuccapos CCCP (CHK) o

BOCCTAaHOBJIEHUN U PEKOHCTPYK-
uumn TynkoBckoi obcepBaTopuu
6bIn0 u3gaHo 11 mapra 1945 r.,
noyYTW 3a Ba Mecaua A0 OKOHYa-
Hua BoiiHbl. CHK o06s3biBan
Mpe3uanym Akapemun Hayk CCCP
npuctynute B 1945 r. K BoccTa-
HoBneHuio MynkoBckoii obcepBa-
TOpUM, YCTAHOBUB 0ObEM paboT
Ha 3TOT rof B cymme 1 MnH py6-
neit [3]. MpoeKT HOBOro 3aaHus
lMynkoBCcKoW obcepBaTOpuUM CO3-
pasanca B Mockse rpynnoi apxu-
TEKTOPOB  NOA  PYKOBOACT-
BOM aKaJleMUKa aApXUTEKTYpbl
A.B. lLycesa. B JleHuHrpage npo-
eKTUPOBAHWEM 3aHWManNcs apxu-
Tektop [.X. Anukees. TopxecT-
BEHHOE OTKPbITUE BOCCTAHOBNEH-
HoM [lynkoBcKoit obcepeatopuu
cocTosnocb B mae 1954 r. B npu-
cyTcTBUM Gonee 400 npurnaleH-
HbIX FOCTEN W3 pa3NnNyHbIX acTpo-
HOMUYECKMX U HAYYHbIX YYpexae-
Huit CCCP n 47 actpoHomoB u3 18
cTpaH [1]. 3Tomy fonroxaaHHoMy
cobbITHIO 6bla moceslleHa cec-
cua Otaenenus um3nMKo-matema-
TUYECKUX HayK AKagemuu Hayk
CCCP. Ha atoit ceccuu cpenan
[OKNaj LUpeKTop obcepBaTopuu
A.A. MuxainoB u pyKoBoAUTENM
oTnenos. beinu npoBepeHsl ABe
HayyHble  KOH(epeHuMU: no
M3y4YEeHUID MEPEMEHHbIX 3Be3f U
11-a acTpomeTpuyeckas KoHde-
peHuua CCCP no cyHAameHTanb-
HOW acTpoMeTpuuM u npobneme

CO3JaHMA  Kartasora  cnaosix
3Be3.
BaXkHbIMKM  CcOOLITUAMKU  Ans

oGcepBatopun B nocnegymollne
roAbl 66U OCHaLEHWE ee BblunC-
nuTenbHoW  nabopatopuM B
1967 r. HoBOWN IBM «MUHCK-22»,
a B cepeguHe 1980-x rr. — 3BM
TpeTbero nokonenna EC-1020 u
EC-1033.

CnepyeT TakXe OTMETUTL Opra-
HM3auMI0 W ycnewHyo paboty
aKkcneguumnn cotpygHukos [lyn-
KOBCKOI1 obcepBaTopuu B Yunm u
Bonusun ans HabnofeHus Kata-
NOXHBIX 3B€3[, B I0XKHOM MoJyLa-
puu.

B 1990 r. Mynkosckas obcep-
BaTopus Obina BKAOYEHA B Cnu-
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CospemerHoe okpyxeHue [lynkosckoli o6cepsamopuu (McmoyHuk:
https://www.kommersant.ru/gallery/4060341#id1783659)

CoK 06beKkToB BcemupHoro Kynb-
TypHoro Hacnegus HOHECKO kak
4acTb WCTOPUYECKOTO LEeHTpa
CaHkT-MNetepbypra, 8 1997 r. — B
focynapcTBeHHbIl cBOf 0C060
LEHHbIX 0OBEKTOB KYNbTYPHOTO
Hacnegus Hapogos PO,

OcTtaHoBMMCA Ha npobnemax
NnATOro nepuoja B UCTOPUU
MynkoBCKoil o6cepBaTopum.

[lna Bcex HayyHbIX y4pexpe-
HUl 1 yyeOHbIX 3aBefeHui
Poccum 1990-e rr. Gbinn Henmpo-
cTbiMu. Wmenuch npobnembl ¢
thmMHaHcMpoBaHWeM, cucTemary-
UeCKMMU 3afepXKamu 3apnnar,
npuoGpeTeHnemM HoBoro o6opy-
poBaHusA. Bce aTn TpyaHOCTM KoOC-
Hynuce u TMynkoBcKoi ob6cepsa-
TopUm.

MATb neT Hasaj BO3HUKAW U
Apyrue npo6nemsl, Tak B PAH, B
yactHoctu B OTaeneHun dusnye-
CKMX HayK, Hauyanucb obcyxae-
Hus  bygywero [ynKoBCKoi
o6cepeatopun. OHu Gbinu ceA3a-
Hbl C HayaloM CTPOUTEeNbCTBA
XUNbIX KOMMIEKCOB M TOProBbIX
LLEHTPOB pAfOM C TeppuTopuei
o6cepBaTopuu, a Takxke ¢ pacno-
JIOXEHHbIM BONM3KM 06CepBaTo-

puu  as3ponopToMm,  HOYHas
3acBeTKa KOTOpPOro melwana npo-
BOAUTb HabnwogeHus cnadbix

o6bekToB (puc. 4). Wnau pasro-

BOpbl O NPEeKpaLEeHUU HayYHbIX
HabnwogeHuit B [ynKoBCKOIA
obcepBaTopun U nepeHoce ux B
MecTta C Ay4lWuM Kaumatom. 7
uioHa 2018 r. [lpe3unguym PAH
“3pan nocTtaHoBNeHWe, B KOTO-
POM NpU3HaN «LEenecoobpasHbIM
NPOBECTW MOCTEMNeHHbI (B Teye-
Hue 5 neT) nepeBof acTPOHOMU-
yeckux HabnlofeHuidr no npo-
rpamme hyHAAMEHTANIbHbIX HayY-
HbIX MCCNefOoBaHUIi», OCyLLecTB-
nsembix MynkoBcKoit o6cepBato-
pueit, «u3 r. Cankt-Netepbypra
Ha ppyrue HabnwopartenbHole
6a3bl FAO PAH, pacnonoxeHHble B
bonee 6GnaronpuATHLIX acTpo-
KNMMaTUYeCKUX ycnoBuax». by-
JeM HafleATbCs, 4TO PYKOBOACTBO
PAH HaiifeT BO3MOXHOCTb Mpo-
tuHaHcUpoBaTh nNpuobpeTeHue
HOBOro Teneckona pns QyHpa-
MEHTaNIbHbIX ACTPOMETPUYECKUX
HabnofeHuit u pemoHT Kucno-
BOJLCKOW TOPHOM acCTpoOHOMMYe-
CKOM cTaHuuu Ha CeBepHOM
KaBkaze —  eAWHCTBEHHOM
Hay4yHoit 6a3bl TAO PAH BHe
CankT-TMeTepbypra.

B Hactynuswem io6uneiiHom
rogy Hay4yHas »u3Hb [ynkos-
cKoil 06GcepBaTopuM HamojHeHa
HEe TONIbKO APKUMMU W 3HAYUTENb-
HbIMU MOMEHTaMM, HO W COObI-
TUAMU, Bbi3blBalOWMUMKU Hecno-

KOMCTBO W TpeBory 3a cyabOy
yupexpeHus. Tak, 31 mapTa
2019 r. cocToanca MUTUHT Mpo-
TUB BO30OHOB/IEHUS CTPOMTENb-
CTBA BbICOTHbIX XWUMbIX 3[aHUN K1
TOProBbIX  LEHTpOB  BOAM3M
MynkoBckoit obcepBaTopumn [4].
MUTUHT ObIN  HanpaBieH Ha
coxpaHeHue obcepBaTopun Kak
VHUKANBbHOTO HAyYyHOro LeEHTpa,
namaTHUKa BcemupHoOro Kysnb-
TypHoro Hacnegus HOHECKO.

C MynKoBCKMUX BbICOT, C TEppU-
TOpUM 06CepBaTOPUM, Pa3pyLLEH-
HoW chawmcTamu, 75 neT Hasap
Havyanocb  CcHATMe  GnoKagbl
JleHnHrpaga. Morunbl BOMHOB Y
nofHoxua [lyNKOBCKOTO Xx0nMa,
OpaTckas mMoruna y CTeH BoCCTa-
HOBJIEHHO 0bCepBaTOpUM CTANU
CBATbIM MECTOM [/1f BCEX XuTe-
neit Cankr-Metepbypra n Poccuu,
KOTOpble MPUXOAAT WM MOKNO-
HWUTbCA, 0TAABaA AaHb UX MyXe-
CTBY, Tepou3My, BOUHCKOMY
Lonry.

Hapeemcsa, uto [lynkoBckas
ob6cepBaropus, ChirpaBlias 3Hauu-
TENIbHYI POSib B CTAHOBJIEHUM
POCCUWACKOW acTPOHOMWUM U Treo-
pe3nu, otmevatowas 180-neTHui
lobuneit, 6yaer NpofoNKaTh
3aHMMaTb OJHO U3 BEAYLUX MecT
B Poccum u B Mupe B o6nactu
(hyHAAMEHTaNbHbIX W NpUKNaA-
HbIX AaCTPOHOMUYECKUX WCChefo-
BaHMIif, 0CTaBasACb LEHTPOM Npu-
TAXEHWSA HOBbIX MOKOJNIEHWI ac-
TPOHOMOB.
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KAJIEHJAPb COBbITUN

< lWrytrapt (fepmanus),
17-19

KoHrpecc u BbicTaBKa no reope-
3uu, reouHopmaTmKe u ynpas-
NeHUI0 3eMeibHbIMU pecypcamu
INTERGEO 2019
HINTE GmbH, DVW
WHTepHeT: www.intergeo.de

~ Mocksa, 19*
KondepeHuna GOING DIGITAL
2019
Bentley Systems
WHTepHeT: www.bentley.com/ru/
global-events/going-digital-
events/2019/moscow

-~ WpKyTCK, 26-30*
XVII MexayHapoAHbIi MapK-
WwenAepCKUil KoOHrpecc
MexpyHapopnHoe 06WWecTBO Mapk-
weitpepos (ISM)

Mpumeyanmne. 3HaKoM «+» ommeyeHbl MEPONPUAMUS, 0QUUUAbHbIE YYACMHUKU KOMOPbIX NOJy4am o4yepedHol Homep

)ypHana «leonpogux.

Email: info@baikalaction.ru
WHTepHeT: http://ism2019.com

~ Ceyn (Pecny6nuka Kopes),
28-31*

19-a MexxpyHapoaHasa HayuyHo-
TexHu4eckasa KoHdepeHuusa «O0T
CHUMKAa K uudpoBoil peanbHo-
CTU: AMCTAHLMOHHOE 30HAUPO-
BaHue 3emau u cotorpammert-
pus»
«Pakypc», SI Imaging Services
E-mail: conference@racurs.ru
WHTepHert: http://conf.racurs.ru

-~ Mocksa, 28-31*
Bocbmoit Bcepoccuinckumii cbesp,
KaJlaCTPOBbIX UH}XEHEepoB
Accounauus «HaumoHanbHas na-
NlaTa KafaCTPOBbIX MHXEHEPOBY
Ten: (499) 641-43-23
E-mail: vski2019@mail.ru
WHTepHeT: http://ki-rf.ru

-~ MockBa, 29*
KoHndepeHuuns «30 nert uHdop-
MaLMOHHOro MOAENUPOBAHUA B
KPELO»

KomnaHus «Kpepo-Luanor»
Ten: (499) 921-02-95
E-mail:
market@credo-dialogue.com
WNHTepHerT:
https://credo-dialogue.ru

~ CaHkr-Nerepbypr, 6-8 *
IIT MexpyHapopHasa Hay4yHo-
npakTUYeckas KoHdepeHuus
«leope3usa, kaprorpacus, reo-
MHcopmMaTMKa M  KapacTpel.
Hayka u o6pa3oBaHue»

PIMY um. A.WN. TepueHa, YHuBep-
cutet UTMO, Cankt-NeTepbypr-
CKas accouMaLus reofesum u kap-
Torpaguu

MNHTepHerT:
http://geoca-conference.ru

«OT CHUMKA K IUDOPOBOW
PEAJIbHOCTMU:

OANCTAHLMOHHOE 30HANPOBaHMEe

3emnu n poTorpammeTpusa»

19-a MexgyHapogHasa Hay4YyHO-TeXHUYecKasa KoHdepeHuua
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