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BBEJAEHHUE

B Hacrosiiee Bpemsi BMecTe ¢ TOMOrpapUUYecKUMU KapTaMu ISl U3yYeHHUs
MECTHOCTH M OPUEHTHUPOBKM HA HEW aKTHMBHO HCHOJB3YIOTCS (DOTOCHUMKH,
nojayyaeMmble NTyTeM (POTOCHEMKM MECTHOCTH C caMoJieTa WM HHOTO
JeTaTeNIbHOrO anmnapara. Takue U300pa’keHUss MECTHOCTH OOBIYHO HA3bIBAIOTCS
aspodorocHuMKamMu win cokpamenno - ADC. Ilpomecc dortorpadupoBanus
36MHOW TOBEPXHOCTM C camoJiéTa Ha TPAKTUKE YacTO HAa3bIBACTCS
a’po(hOTOCHEMKOM MM BO3IYIIHBIM (hOoTOrpadipoBaHUEM.

Hauano ucmnosib30BaHMs JIETaTENIbHBIX alnapaToB B IEJSX OpraHU3alllud U
BEJICHUS JIECHOTO XO351CTBA CBSI3aHO C Pa3BUTHUEM aBHalMu. B mepBeie nBa
necsatunernss XX Beka A®C B JIECHOM XO34MCTBE MPAKTHYECKH HE
WCIIOJIB30BAINChH, BIIEPBBIE IUIAHOBAas a’po(oTochEéMKa B BUJIE OMbITA CTaja
MIPUMEHSTHCA B JIECHOM XO3SIIICTBE CTpaHbl TOJIBKO B 1923-1925 rogax.

IlepBasi m3maHHasi B COBETCKUM MEPUOJ| JIECOYCTPOUTEIbHAS] HHCTPYKIHUS
1926 . B OCHOBHOM IMOBTOpsiIa TpeOoBaHUs MHCTpyKuuu 1914 r., ogHAKO B
KauecTBe HEOO0sM3aTeNbHBIX PEKOMEHJAIMi, TMpejiarajoch 3a Toji [0
JIECOYCTPOMCTBA MTPOU3BOIUTH a3p0OTOCHEMKY JIeCHOTO (hOoHA.

B mepuon ¢ 1926 mo 1936 roapl s 1ened  rocyaapCTBEHHOIO
KaptorpadupoBanus mpu [1aBHOM YINpaBJIeHUH TeoAe3Uud U KapTorpaduu 1o
BCE CTpaHe ObUIM co3daHbl al’poreojnesnueckue npennpusitus (AITI), a mo
JIMHUAU 3€MJIEYCTPOMCTBA — aHAJIOTUYHOE npeanpusiTue - CenbXx03a3pochEMKaA.

C co3nanueM «I'aBHOro ynpaBieHHs JIECOOXPaHbl U JIECOHACAKACHUI MTPU
CHK CCCP pnanbHeiiliee pa3BUTHE MOJYYHIIO YCTPOMCTBO JIECOB MO BBICIIAM
paszpsiiam ¢ 00s13aTebHBIM, TPUHIIUIHAILHO HOBBIM Hcmojiab3oBaHueM ADC. B
«VHCTpYKIIUU [IJ1s1 TTOJIEBBIX JIECOYCTPOUTENBHBIX padoT» (1937 rom), a Takxe BO
«BpeMeHHbIX TMpaBWIaxX [Ji COCTABJICHUSA IUIAHOB JIECHOTO XO3SIMCTBA IO

JIECOYCTpOUTENbHBIM padoTam» (1938 ro11) B3aMEeH MHCTPYMEHTAIbLHON ChEMKHU



yrOAuM, JIECHBIX KYJIbTYp, BBIPYOOK W Tp. CTaJIO NPUMEHSATHCA OIMO3HAHUE
TpaHUI] BBIJIEIOB MO a3pO(POTOCHUMKAM.

JlanbHeillee  pa3BUTHE a’po(hOTOCHEMKHU B HeisiX  JIECHOTO
KapTorpadUpoBaHusl CBA3HO C OOpa3oBaHUEM EIMHOIO BCECOIO3HOTO JIECHOTO
oprana — MunuctepctBa jiecHoro xo3siictBa CCCP (1947 r.). «MHCTpyKIUA 110
YCTPOMCTBY U 00CIIeIOBaHUIO JiecOB rocyaapctsennoro 3nauenuss CCCPy» (1951
r.) TpeanuchiBana 00s3aTENbHOE HCMHOJIb30BaHUE (OTOIUIAHOB, YTOYHEHHBIX
dboTocxeM © ToOMOrpaUUYEecKUX KapT B KAYECTBE Te€0/C3UYECKON OCHOBBI
IUIAHIIETOB Y MHBIX MJIAHOBO — KapTorpaduyecKux MaTepHalIOB UCIOJIb3yEeMbIX
B JIECHOM XO3siiicTBe. Yke B yueOHuke «JlecoyctporictBo» 1962 roma H.IIL
AHyunH otmetun cuenytomee: «B  necHom xozsiictBe  CCCP  mmpoko
OPUMEHSIOTCS  a’po(OTOChEMKA € IMOCIEAYIOIIUM  JeU(PUPOBAHUEM
a’po(OTOCHUMKOB U TJIa30MEpHasi Takcalus Jieca ¢ Bo3ayxa». B konime 1970—x
rOJIOB BIIEPBbIE B IPAKTUKE OTEUYECTBEHHOro JiecoycTpoiictBa CeBepo-
3anajHbBIM JIECOYCTPOUTENbHBIM MPEANPUATUEM  BBINOJIHEHO 3JIEKTPOHHOE
nemudpupoBaHre a3po(pOTOCHUMKOB.

B nacrosimee Bpems B coctaBe DeepaibHOro0 AreHTCTBa JIECHOTO XO3SCTBA
Poccum opranunzoBaHa u (QYHKUHOHUPYET CHCTEMA a’3POKOCMHYECKOTrO
MOHUTOPHUHTA JIECOB, paboTaroT CTPYKTYpPBbI ABposecooxpaHsl,
ABPOKOCMHYECKUE METOJbl aKTUBHO MCHOJB3YIOTCS B JIECOYCTPOMCTBE, MpHU
MPOBEJECHUHA TOCYIApPCTBEHHON WHBEHTapHU3allMM JIECOB M B XOJ€ IMPOBEPKH
3¢ (HEKTUBHOCTHU BBITIOTHEHUS JIECOXO3IMCTBEHHBIX MEPOIIPUSITUH.

Bonpocsl coBpemenHoro ucnosib3oBaHugs A®C, KOCMHYECKMX CHHUMKOB W
WHBIX METOJIOB JIMCTAHIIMOHHOTO OOCJEeAOBaHHUS 3eMeNlb JiecCHOro (oHma
paccMaTpuBaIOTCS B YUPEKICHUAX JIECHOW HAYKHU.

3HaHWE OCHOB HCIOJIb30BAHUS A3POKOCMHUYECKUX METOJOB  SIBISIETCSA
00s3aTENBbHBIM W TPAJAMIIMOHHO WCIOJB3YeTCS B CHUCTEME BBICIIETO W
CHEIUAIbHOTO JIECHOTO O0pa3oBaHUs, IMpPU MOATOTOBKE COBPEMEHHBIX

OakajgaBpOB U MarucCTPOB JIECHOTO JIeJa.



1. CITIOCOBbI HABJIIOJAEHUA ADPOPOTOCHUMKOB

MoHoKyJIsIpHOE 3peHue

I'ma3 denoBeka MOXHO CpaBHUTh C (oToanmmapaTroMm, IJ€ XpYCTaJIUK
BBITIOJHSET POJIb OOBEKTHBA C TIEpEMEHHBIM (POKYCHBIM PACCTOSIHUEM, 3PAYOK —
nuagparMpl, CETYaTKA, COCTOSIIAs M3 UYYBCTBUTENIBHBIX K CBETY HEPBHBIX
OKOHYaHWUW — UIPAET pOJb CBEPXUYBCTBUTEIBHOIO ciosA. Pazpemaromas
CHOCOOHOCTB IJ1a3a HEMOCTOSIHHA U MOYKET CHUXAThCSl B PE3YJIbTATe yCTAJIOCTH,
00J1€3HH, HEIOCTATOYHOI'O OCBEIIeHUs B 2-4 pasza. [l momyuyeHus pe3koro
M300pKEHHST HCIOJIb3YETCS AKKOMOJAlWs IJ1a3a, NpU KOTOPOM H3MEHSETCS
KpUBHM3HA XpYCTaJIMKa IOJ BO3JECHCTBUEM PECHUYHOM MBI PaccrosHue
OpUEHTHPOBOYHO B 250 MM cuMTaercs ONTUMAIbHBIM TIIpH padoTe C
aspodoTtocanMKkamMu (ADPC) 1 Ha3bIBAETCS PACCTOSTHUEM HAWUJTYy4YlIEro 3pEHUS.

CriocoOHOCTh TJ1a3a MpUCIOCcaOINBaTHCS K YPOBHSAM OCBEIIEHUSI Ha3bIBACTCS
ajanTanued W PpEeryJupyeTcs BEJIMYMHOM auaMerpa 3padka. OCBEHIEHHOCTh
pabodero Mecta He I0JKHA PE3KO OTJIMYAThCs OT sipkocTu n3o0paxennii ADC.

buHokyasipHOe 3peHue

YenoBek 00bIYHO HAOIOIAET MECTHBIE IPEAMETHI IBYMs Tazamu. [Ipu sTom
BO3HUKAET €CTECTBEHHBIN CTEPe0dPPEKT, MO3BOJISAIOLININ OLIEHUBATh PACCTOSHUE
JI0 MECTHBIX IpeaMeToB B mpenenax A0 450 M. 3puTelbHBIE OCH TJ1a3 BCEraa
IepeceKaroTcsl B OJHOM Touke (UKCAUMU U JIeKAaT B OJHOM IUIOCKOCTU €
IJIa3HbIM  0a3ucoM. BUHOKyNsipHOE 3peHHE HCMONb3yeTCs MpU  IOJEBOM
nemppoBann ADPC, mpu OTCYTCTBUU CTEPEOCKONOB, KOTOPOE IMO3BOJISET
BbI3bIBaTh HMCKYCCTBEHHBII cTepeodpdext. Jlns 3Toro cieayer HOMECTUTH
nepekpbiBatommecs yactu ADC Ha paccTossHMM HawWiyduiero 3peHus 250 mwm.
A®C HYXHO COpPUEHTHUPOBATh MO HAYAJIbHBIM HAMPABICHUAM TaK, YTOOBI
paccTosiHuE MEXIy UIECHTHUYHBIMH KOHTYpaMU OBLJIO PaBHBIM IIa3HOMY Oa3zucy
(b m = 65 wmm). Ilpu coBMEUICHMM WICHTHYHBIX KOHTYPOB BO3HHKAET

HCKYCCTBEHHBIN cTepeodPeKT, To ecTh 00bEMHOE TIPEACTABICHHE 00 OOBEKTE.



2. CTEPEOIIPUBOPHI

Jns MOTyYCHHUS HCKYCCTBEHHOTO crepeodddexra (oOBéMHOTO
M300paKEeHUs ), UCTIOIB3YIOTCS Pa3IuvHbIe cTepeonpudopsl. B iecHol npakTuke
pacnpocTpaHeHHE TPHOOPENH JIMH30BO-3€pKAIbHBIE cTepeonpudopsl  (JI3),
CXeMaTH4eCKoe U300pakeHHe KOTOPBIX MPUBEACHO HUXKE, HA pUCyHKax 1-5.

Crepeockon JTMH30B0 — 3ePKAJIbHbIN

Crepeockonn JI3 cocToMT U3 JABYX Map MallbIX M OOJBIIMX 3€pKal,
CMOHTHPOBAHHBIX Ha METaJUIMUECKOU miiacTure (puc. 1). 3epkana Kaxaou mapsl
MapajuleNIbHbl APYT IPYTy M YCTAaHOBIIEHBI Nox yriaom 45° k miaockoctu ADC.
basuc crepeockona okono 200 MM, yTo mno3BojsieTr paccmarpuBaTh ADC
dopmara 18%18 u 30%30 cm; nosie 3peHust 12x16 MM; KpaTHOCTb YBEIMYEHHUS —

1,4. ITpubop mupoKo ucnonb3yercs npu KOHTypHOM JetmundpoBanuu ADC.

[ 23 485431

Puc.1 JIMH30BO-3epKanbHbIif CTEPOCKOM:

1~ HOXKU, 2~ 3epKana HapyxHbie, 3—NUH3bi, 4 - 3epKana exympenue, 5- depxamens



3epkanabnblid cTepeockon pupmsbl Leiic Mena
K Hacrosmemy Bpemenu 3C lleiic HMena (puc. 2) Haubonee
pacrnpocTpaHeHHbI npubop s ecHoro aemudpoanus APC. OH mo3Bossier

pabotath ¢ ADC dopmara 300300 MM ¢ yBeTnueHHEM 3,5 KpaTHBIM.

1- 3pménbuble TpyBbl 5 - CtonopHei 6ont
2. SAWMHbte BUHTbI 6 - HapyxHule 3epkana

3 - HaknoHtbm TyOyC 7- Howm

4 - OkynsipHble NUH3bY 8 - Kopnyc

Puc.2 3epkanbHbli cTepeockon Llemc-UeHa ¢ nuTbiM kopnycoM (sud c3adu)

Kak Buano Ha puc. 2 3C Ileiic Mena BBITIOJHEH IO CXEME YEThIpEX-

3€pKaJbHOTO CTEPEOCKONa C OTKIaAHbIM OuHOKyJsspoMm. [lombop ria3Horo



0a3uca BBIMOJIHAETCS CHUMMETPUYHBIMU pa3BoJlaMU MOHOKYJsIpoB. Eciau mpu
KOHTYPHOM J€MIHA(PPOBaHUHA HEOOXOAMMO TOJIb30BAThCA OOJBIIMM  IOJEM
3pernst 180 x 180 MM, OMHOKYJISIp OTKUABIBAETCS U HAOIIOJACHUS BBITOTHSACTCS
yepe3 JUH3bI ¢ yBennueHneM (0,8 KpaTHBIM.

B nensx m3mepeHust pazHOCTEN NPOAOJIbHBIX NapaJlIakcoB (A p) CTEPEOCKOI
CHA0KEeH HAKJIAJIHBIM MapajijlakCOMEPOM C IEHOM JieneHust TouHol mkaisl 0,05
MM. ['py0ast mikana mumeer ueny nenexus 1,0 Mm.

[lepenBukeHUE MOJIA 3pEHUS MO UccaeayemMon momaau crepeonapel ADOC

BBITIOJIHACTCA IMCPCMCIICHUCM CTCPCOCKOIIA Haa ADC no CTOJIy.

3epkanabHblii cTepeockon MS27
M3BectHass ¢upma «Coxkumma»  (SImoHUsI) BBITYCKAeT  3€pPKAIbHBIN
crepeockon s gemudpoBanuss ADC dopmara no 450%450 ¢ OTKHIHBIM

ounokyssipom BN3 u HaknanueiM napasiakcomepoMm PB1 (puc. 3).

Puc.3 3epkansHolil crepeockon MS27

Ha crepeockon smonckuit MS27 nomonHUTENbHO MOXET OBITh YCTaBJIEHO
cienytomiee odopynoBanue: Ounokyisip BNS, ocsetutenpHoe ycrpoiictBo LAS3,

napasuiesIbHO-/IBUTaTeNIbHBIN MexaHu3M TRA2.



Crepeockonn MS27 no3BoJisieT TPOBOAUTH JeiudpoBanue 0e3 OMHOKYJIsIpa C
yBenmuennem 0,8 kpat, ¢ OuHOKymsipom BN3 ¢ yBenwmuenwem 3 KpaTHBIM, C
ounokymsipom BN8 ¢ yBenmuenuem 8 kpaT. Biok 3epkan ¢ HaJeXHBIM HX
KpeIUieHreM obecrieunBaeT cTadUIbHOCTh u3Mepennil. bunokymsiper BN3 1 BN8
MOTYT OTKJAHATHCA Ha 45° OT BEPTUKAIM M UMEIOT PETyJUPOBKY TJIA3HOTO
0asuca. OKyJspbl BBINOJAHEHBl 0O€3 HArjla3HUKOB, YTO JaeT yA0OCTBO
nosib3yrommmcst oukamu. Ilapammakcomep PB1 cHaGxkeH KpyroBod IIKaJIon
(mena geneHus 1 MM), momajaroIIeH B MOJe 3peHUs MpaBoro MoHOoKyJspa BN3.
[Ipu ucnosb30BaHUU BapruaHTa Ha HOKKAX MOYKHO T10JI00paTh TaKOe MOJIOKEHUE
napajylakcoMepa, KOrja B TIOJIe 3pCHHS TOTNaJaeT W TOouyHas Imkana (IieHa
nenenuss 0,05 MMm), dYTO TMO3BOJSIET CHUMATh OTCYETHI B  MPOIIECCE
CTEpPEOHAOTIOCHUH.

K mocromacteam MS27 B kommiekce ¢ BN3, LA3, TRA2 cienyer oTHeCTH
BBICOKHE OINTUYECKHE XapaKTEPUCTUKH, OTJIMYHOE KAayeCTBO H3TOTOBJICHUS
MEXaHWYECKUX JeTajed, IUIaBHBIM M JIeTKHd Xxox [RA2, BO3MOXHOCTH
nemdpoBanus 60bIIePOpMaTHBIX adpokocMudeckux CHUMKOB (ADC u KC).

Jns necorakcanoHHOro — nemmdpoBanus  komrieke  MS27  crnenyer

OCHACTHUTh JTUHCHHBIMH MapKaMu U CHa6I[I/IT]':: YHUBCPCAJIbHBIM OCBCTUTCIICM.

Crepeonantomerp Ileiica Uena

Crepeonantometp (puc. 4) npeacraniser ckanupyromuii Bapuant 3C Lletica
HNena. Cucrema CKaHHpPOBAaHMS BBINIOJHEHA B BHUJE TENEXKKH 7 C KapeTkou 4.
3epKabHbIA CTEPEOCKON | ¢ OTKHIHBIM OMHOKYJISIPOM 2 U HapajiiakcoMepom 3
YKECTKO CKperuieHsl ¢ kapetkoit 4. Ilamda 6 mmeeT BUHTOBOE YCTPOWCTBO ISt
YHUYTOKEHUS TONEPEYHBIX NapajuIakcoB. JlJIs BBIYEPUMBAHKS KOHTYPOB MOXKET
OBITh MCIIOJIB30BAHO KapaHAalIHOe ycTpocTBO 5. CKaHMpPOBaHHUE BBITIOJIHSACTCS
NepeMEeIEHUsIMI  CTepeocKkona B JoOoM HampasieHuu. [lpu TmiatensHoM
opuentupoBannu ADPC crepeorddexT npu yBenrueHuu 3,5 KpaT COXpaHsIETCs B

npenenax padouent miomaau crepeonaps (120x240 mm).



10

[ B

Puc.4 CrepeonantomeTtp Llenc-Yena

(8ud c3adu):
1 — 3epkansHbill cmepeockon (cmapas Modens ¢ 4 - kapemxa;
B8PAWAOWUMUCH 3epKanamu); 5 — yepmexxHoO® yecmpoticmeo;
2 — OmMKUAHOL BUHOKYNAP,; 6 - npacas yanga c ycmpoucmeom
3 — napannaxkcomemp; moHkoil nodavu A y;
7 - mernexka

HNurepnperockon ¢pupmsel Leiic Mena
Unrepnperockonn  pupmbl  «lletic Hena» (puc. 5) mpexacrasiser
CTEpeonpuoOOp CTAMOHAPHOIO THUMNA MpeAHA3HAYEHHBIN Ui AemHn@pOBaHMUS.
Habmonenust BO3MOXKHBI MO JIIOOBIM MaTepuaigaM OJMHAKOBBIX M Pa3HbIX
MacIITaboB MPHU UX COOTHOLIEHUH 1:75 ¢ AByMS CTENEHSIMH yBEJIUYEHUS — OT 2
1o 6 xkpat u ot 5 10 15 kpar. B BepxHe#t yactu npubopa 2 pa3melieHa ONTHKa,

HYDKHSISL 4acTh 17 CITy’>KUT CTOJIOM, B CTOJ BMOHTHPOBAHO MaTOBOE CTEKIIO 18.
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s 3akperienns ADOC 1 npodnx MaTepuagoB UMEIOTCS JBE METaUIMYECKUe
mwiacTuHbl 19, mpm pabGote ¢ Hepaspe3aHHBIM (POTOGUIEMOM HCIOJB3YIOT
cnenuanbibie Karymku 16. Ilpu pabote ¢ maTepuanamu, U3rOTOBJICHHBIMU Ha
dboToOymare, MOXKHO BKIIOUHUTHh MNpOEKIMOHHBIE jdamnbl 15. TlepexmtoueHue

OTPAXEHHOTO Y MTPOXOJSIIETO CBETA OCYIIECTBIAECTCA KHONKaMHu 20).
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Puc.5 Cxema vHTepnpeTockona

OnTuyeckas yacTb NpudOpa COCTOUT U3 HEMOJBUKHON OKYJISIPHOM yacTu 6 u
JBYX Tap MOJABHKHBIX OOBEKTHUBOB. Pyukamu 4 ycTaHaBIMBAaIOT HEOOXOJIUMOE
yBeIMYEHHE MO wKaje 5. OHM K€ Cly>KaT JUId NPUBEICHHUS MaTepUaloB K
onHOMY Maciitaly. Pykoarku 1 cioyat st ONTHYECKOro MOBOPOTa, a 3 — JJIst
PETYIMPOBKU SAPKOCTH u300pakeHus. Pykostka 13, 3akperuieHHbIA pbryar 7
nepeMeniarT MmyTeM IUIaBHOTO (pykostkoi 10) mmu rpyboro (kHomkoiu 11)
pazaBkeHus. C TMOMOIIBIO AAaHHOTO MNpUOOpa MOMKHO HM3MEPATh IMIUPUHY

00BEKTOB M PACCTOSHHE MPO3PAYHON MACIITAOHOW JIMHEHKON C IEHOM JIeJICHUS
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0,1 MM M pa3HOCTH IPOAOJBHBIX MAPAIIAKCOB TOYEK MECTHOCTU. Y CTPOMCTBO
U3MEPSIONIEE PA3HOCTh IMAPAUIAKCOB COCTOUT W3 TOYEYHOM MApKH, IIKaJbl
[apajuIakCoB 8, MO KOTOPOM OTCUMTHIBAIOT LIEJIbIE U JECATHIE JOIM MM, U
Oapabana 9 g oTcueTa COThIX J10JIel MM. TOUHOCTh OTCYETa COCTABIISIET OKOJIO
0,02 mm. HaBeeHre MapKu Ha TOYKH OCYLIECTBISAOT pykosiTkamu 10 u 14.
Kpome nemmdpoBaHus HMHTEPHOPETOCKON MOXET HCIOJIb30BAaThCA IS
IIEPEHOCA CUTyallud IPH CPEPEOCKONUYECKOM M MOHOKYJISIPHOM HaOJIIOIEHUU

A®C u KC, npu ontuyeckoi CBOJKE pa3HOMACIITAOHBIX MaTEPUAIIOB.

3. CTAHIAPTHBIE UBMEPUTEJIbBHBIK TIPUBOPHI

Jemmmn¢poBounbie JIybI
JemndpoBouHble JIynbl BBITYCKAIOTCA B HaboOpax M MO OTAEIBbHOCTH. B
cranaaptHbeiii Haoop H/JI-2 (puc. 6) BxoasaT; o030pHas jiyna 1, yBennueHue 2
KpaT, MoJjie 3peHus 8 CM; IITaTUBHAs yBEJIMYWTENbHAs Jyna 3-4 Kpar, moJje
3penue 45 cMm; u3mepuTeabHas Jiyna 2 (uneHa aenenus mkansl 0,1 mm) — 10 kpar,

noJsie 3peHus 1,7 cMm i onpeneneHus JMHEUHBIX Pa3MEPOB.

Puc.6 Habop gewvdhpoBouHbIX Nyn

1 — oB630pHas nyna, 2 — udMepumensHas nyna, 3- wmamueaHas nyna

Jlynbl KpaiiHe BaXHBI JIs paCCMaTPUBaHUs OTACIbHBIX 00beKTOB HAa ADC

IIUPOKO UCIIOJIB3YIOTCS B IENSAX e PUPOBAHHUS.
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[upKyJIb — UI3MEPHUTEIb U MACIITAOHAS JIMHEIKA
[{upkynp — W3MEpHUTENb W MaciiTaOHas JUHEHKAa HCIOJIB3YIOTCS B IIEISX
u3Mepenust pacctogauii Ha ADPC, HaHeceHUsl mpomepa JUHUN U JJIS PEIICHHUS
psana rpadguueckux 3anad. [IpornopuuoHambHBIM IUPKYJIEM (puc.7) MEPEeHOCST
KOHTYpbI U 00beKThl ¢ ADC Ha KapTy WM IUIaH, HAHOCAT KBapTaJbHYIO CETh C
manmeroB Ha AD®C, T.e. UCHIONB3YIOTCA B cllydasx, korjga macitadbsl ADC u

KapTorpauuecKux MaTepralioB CyIIECTBEHHO Pa3IMYaloOTCs.

Hepma ¢

——— e ——— — e a— d—

Puc.7 MponopynoHanbHbiv LMPKYNb W YCTAHOBKA €ro
1 — HOXKU: 2 —nnawHka;, 3 - 2aiika; 4 —npopeas, 5- pucka;, 6—ewipes; 7 - wmugpm
JIns HacTpOMKM LIMPKYJIA CIEAYyET U3MEPUTH JIMHEMKOW PACCTOSHHUE MEXIY
uaeHTHYHbIMA ToukamMu Ha ADPC u Ha kapTe, OoJbllee U3 HUX pa3leiuTh HA
MEHBIIIEE U B COOTBETCTBUU C 3TUM YCTAHOBUTH PUCKY MOJBHMKHOM IUIAHKH Ha
cooTBeTcTBYIOMEe Aenenue. s kaxmaoro ADC, ero pasHOMAcmITaOHOCTH TIO

CPaBHEHUIO C IPYTUMU, IUPKYJIb HACTPAUBAETCA 3aHOBO.
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IlIkaJibl TOHOB U LBETOB
CranpaptHas cepas Iikajga TOHOB (puc. 8), mpeAcTaBiseT coOO0M JTUHEUKY C
Ha0OpOM TOHOB OT O€JIOT0 0 YEPHOIo, MPOTUB KOTOPHIX YKAa3aHbI IIOTHOCTH,
3apaHee MpOMEpPEeHHbIE Ha JieHcuTtomeTpe. [lo 1mikane BU3yalibHBIM CpaBHEHUEM
nocnenoBarenbHo omnpenensior Ha APC ToH o0O0BEKTa JemH(ppOBaHUS.
[TpuMeHsIOT TakXke JIsi TPEHUPOBKHU TJ1a30Mepa B PACHO3HAHUU TOHOB Pa3HbIX

O0OBEKTOB, B TOM UHUCIIE KPOH JIepeBheB Ipu padboTe Ha 4€pHO-0enpix ADC.

Puc.8 Cepas wKana TOHOB

Hcnonezyemas B nensx aemmudppupoBanuss ADC mikanga IIBETOB COAEPKUT
oonee 100 pa3muMyHBIX I[BETOB M TOHOBBIX OTTEHKOB, 0003HAY€HUE KOTOPBIX
JaHO B BMJIE cCOueTaHMsl OyKBbI, CTOSIIIEH Ha MOJIIX B BEPTUKAJIBHOM PAIY, C
uuppoil, HaxoaAIEeNncs B TOPU3OHTAIBHOM psAy. VICKOMBII LIBET CpaBHUBAIOT C
L[BETOM IIKaJbl, UMEIOIIUM OyKBEHHOE U IIU(PPOBOEC 0003HAUEHHUS, 10 KOTOPHIM

OoNIpCACIAIOT HAMMCHOBAHUC U HMHCKC IIBCTA.

N3MepuTebHBIN KIMH
B kauecTBe M3MEPUTENBHBIX MPUCTIOCOOIEHUN UCIOJIB3YIOT U3MEPUTEIbHBIN
KJIMH, [IKaja OTPE3KOB, IIKajga KpY>KOUKOB ¢ 1eHoil aenenus 0,1 wmwm,
HAaHECEHHBbIE HAa OPraHMYECKOE CTEKJIO MM IIeHKY (puc. 9). Illkana kinuHa (puc.
9 a) pazMeueHa B MeTpax WM MWUIMMETpax, B 3aBUCMMOCTH OT MaciuTada
A®C. Knun naknaapiBatoT Ha ADPC mon crepeonprubOpoM U MEepeBUTAIOT 0

COBMEIICHHS C KpasiMu KPOHBI. B Touke kacanus OepyT OTCUeT.
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Puc.9 NamepuTencHele naneTkv:

a — uaMmepumenbsHsill Knun, 6,8,2 — WKankl 0MPe3Kos, KpyXKos

[xana (puc. 9 6) cocTouT U3 OTPE3KOB paBHOU nnuHbL. [lepenBuras mikamy
o ADC, noxbuparoT oTpe30K, COOTBETCTBYIOIIUHN JUAMETPY KPOHBHI.

[llxana xpyxoukoB (puc. 9 B) aHamOrMYHa IIKaJI€ OTPE3KOB. J(nameTpsl
Kpyk04KOB paznnyarorcs Ha 0,1 mM. [TasneTky U3rotaBimBaroT B COOTBETCTBHUH C
macmtabom ADC.

CranpaptHas ToueuHas nanetka (puc. 10) mpegnazHadueHa AJist OnpeeaeHus
COMKHYTOCTH T0OJIOTa, a TAK¥KE MOPOJAHOTO COCTaBa APEBOCTOS JIECOHACAKACHUM.
Ha oprcreksio, wian mpo3padyHyro IJICHKY WM TUIACTUK HAHECEHbI TOYKH 0

yriaM KBaJJpaToB, pa3Mep KOTOPBIX 3aBUCUT OT MaciTaba ADC.

e e 0o O
[ L L ® e o o o
® o o o ¢ o oo eoes
L 2N I LA N N
« o o of [oad] EiE
a 4 L4 2

Pué. 10 Toveunan nanetka Ans onpeneneHnn COMKHYTOCTW NOnora U cocrasa
HaCaXAeHWH NO a3apodPOTOCHUMKaAM MmacwTabos:
a -1:5000, 6 -1:10000, ea-1:15000, 2 — 1:25000



16

Kpyrasie manerku (puc. 11) ciykart 11st onpeesnieHust KOJIMYecTBa U TYCTOThI
JIpeBOCTOSI B HacaxaeHusx. ['ycrora napeBoctost omnpenensercs no ADC

IMOACYCTOM BUAUMBIX KPOH ACPCBLCB B IIPCACIIAX KPYIJIBIX INIOMIAIO0K.

! t 1 1 1
00 50 20 f¢ 5 _iz_

1:5000 o o0 O O O
1:10000 o O O O O

1:15000 o o - O O

Puc.11 Kpyrnele nnowanxkn Ans onNpeaenerHnua ryCTtoThl HacaxaeHuii No aspoCHUMKAM
macwraba 1:5000, 1:10000, 1:15000

IIpuodopsl, ncnoab3yemble 1JI U3MEPEHUs BBICOTHI ApeBocToeB Ha ADC

[lapannakThuueckue IUIACTUHBI — BIOJHE OOBIYHBIA UM MPOCTEHIIMIA
CTEPEOCKONMUYECKUN W3MEPUTEIBHBIN TPUOOp IS OMpENesIeHUs] MPOI0IbHBIX
MapajulakcoB TOYEK MECTHOCTHU, Ha crTepeomnape mnepekpbiBaronmxcs ADC.
[TapannakTuueckue IUIACTUHBI JIETKO W3rOTOBUTH W3 OPraHUYECKOro CTEKJIa,
HYHA TOJIbKO aKKypaTHOCTb IMPU U3TOTOBJIEHWH CKOCOB M HAHECEHUM TOHKHX
auHui. OOpasel Takux IJIACTUH MPEICTABIICH HIKE Ha puC. 12.

B mensix MOBBIIEHWS] TOYHOCTH  HW3MEPEHUM, TUIACTUHBI  CJEAYeT
U3rOTaBIMBATh CO CKOCAMU KpaeB He moj yritoMm Z = 5°45', xorma sin z = 0,100, a
noj yriaom z = 2°52', korma Sin z = 0,050. Dto Oyaer o3HayaTh, 4TO MPH
MEpPe/IBIDKCHUN TpaBOM  IUIACTHHBI  (METKM) 1o JieBod Ha 20 MM,
MPOCTPAHCTBEHHAS JIMHUS TIPABOW TUTACTHHBI mepeMectutcs Ha 1 mwm, T.e. 1/20
4acTh  MOIMEpPEYHOro mnepemeiieHus. JlaHHOe  OOCTOSITEIBCTBO  BIIOJHE
JOMyCTUMO, TaK Kak paOo4yuii Xoj MpaBOd IUIACTUHBI MPU HU3MEPEHUU BBICOT

daktuueckn ucuepnbiBaetcs 20-30 mm. Ha aspodorocaumre (ADPC u KC)
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Macmrtada 1: 15000 ¢ popmarom 30%30 cM, pa3HOCTH IPOJIOTILHBIX MapaJJIAKCOB
(A p) mist nepeBbEB BHICOTOM 25 M OyJeT paBHA OKoJIO - 1,0 MM.

W3meputenbHble JIMHUM HA TUIACTUHKAaX CIEAyeT HAHECTH ISl JABYX THIIOB
CTEPEOCKOIOB: 3epKAIbHO-IMH30BOTO ¢ 0azucom 190-200 MM M 3epKajbHOTO C
6azucom 240-250 mMm. TTpugem, mist paboThl Ha crieKTpo3oHaATBEHEIX ADC, mBeT
JUHUN JTydIlle UMETh OesbIi (00eCIIeYnTh MPOPE3b UTJIOMN ).

[Ipu wcmob30BaHUM MAPAUIAKTUYECKUX TUIACTHH cO ckocoM 1/20 (Sin z =
0,050) mosy4eHHYI0 Pa3HOCTH OTCUETOB IIOJIOI JPEBOCTOS — 3€MJIA HAao

pasnenuth Ha 20, Toraa nojayyuM Ap B MM.

- "'IF -
nl
- a
200
Q l" . = ]
n - {3 250 .
N _
r L
200 —e e (80—

Puc.12 Mapannakriyeckue NNACTHHL
fMpusevanue.  a) BUIUPHER MUKUR ONA NUHIDA0-38PKANBHOZ0 CMBPBOCKONE
6) ausupHas AuHuA ONA IB0KENEHO20 cmapedcmna Uedica
8) paccmornue 200 y 250 JaHL! NPU COMKHYMEIX MNACTIHAX
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[lapannakcomerp — mnpencTaBisieT U3 ceOs MOPTATUBHBIA MpubOp s
WU3MEPEHHUs Pa3sHOCTHU MPOAOJBHBIX IMapaUIaKCOB C MOMOILIBIO NapaJlIaKTHYeC-
Koro BuHTa (puc.13). Mapku — TOYKH, KPECTUKH WJIM TOHKHE JTMHUW HAaHECEHbI
Ha crekie. [Ipubop mMeeT mnepeMeHHbI 0a3uc, MO3BOJSIOMIUNA BBIMOTHUTH
WU3MEPEHUS C JIMH30BBIMU U 3€PKAJIbHO-JIMH30BBIMU CTEPEOCKONIaMHU. Y CTAHOBUB
napaakcomerp Hag A®DPC ¢ u3MepseMbIM  JPEBOCTOEM, BpalleHUEM
MapaUIaKTUYECKOTO BHHTA COBMENIAIOT M3MEPUTENbHbIE MapKd CHadalla C
KpPOHOM, 3aTeM C MOBEPXHOCThIO 3eMJIM. Pa3HOCTh OTCUETOB, CHATBHIX CO IIKAJbI
OapabaHa B IEPBOM M BTOPOM CIIy4asiX, U €CTh Pa3HOCTh MapaljIaKCoB.

4

Puc. 13 Cxema yoTpoWdcTea napannakcoMeTpa

T — HaMapumenkHuil CIEnwe. ik 6 = HapmexHsil wrnughm

2 = 3aXuMHO auHITY 7 = [epwamens JepmexHogo wimigma
3 = Hemupoaaqmii etim & - MukpoMempeHHLId syHm

4 — M3MepumensHeie MapKky 9 — Toynar wxana

5 - Mpyaux 10 - Mpyban wkana

B mensx JecoTrakcallmoHHOTo — AeMM(PPUPOBAHUS  TOUCYHBIE MapKU

napajuiakCcoMeTpa CJICAYCT 3aMCHUTDL Ha JIMHCHUHBIC B KOJIBIICBBIX ACPKATCIIAX. B
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ClTydasx, KOTJja UCTIONb3yeTCsl IMHEHHas (HUTSIHAs1) MapKa, OHA MPEIBapUTEIIHHO
TOPU3OHTHUPYETCS TIO TTOJIOTY IPEBOCTOS MIIM 3€MJIC TIJIABHBIM BpAIICHUEM OJTHOM
u3 Mapok. I[lpm m3MepeHMH pasHOCTH TPOAOJIBHBIX TapajuIakCOB HaBEICHUE
MapKy BCErJa ClIeAyeT AelaTh CBEPXy BHH3 JO KacaHUs C TIOBEPXHOCTHIO
cTrepeoMozienu. Pa3nBanBaHre HUTSHON MapKy MPH KaCaHWH I0JIOTa JAPEBOCTOS
WJTA 36MJTH YKa3bIBaeT Ha U3JHIIHEE 3arTyOJieHuEe MapKH.

Ecmm mepekpeiTie  a’podOTOCHHUMKOB CYIIECTBEHHO OTJIMYACTCS  OT
Tpedyemoro 1nmo HopMartuBaM 60%, HE0OXOIUMO M3MEHHUTH 0a3HC CTEPEOCKOIIA.

910 AOCTUTACTCA ITIOBOPOTOM SKCHCHTPUKOB B CTCPCOCKOIIC.

3AK/IIOYEHUE

Pa6ora ¢ aspodorocHumkamu (ADC), HeCMOTps Ha TOBCEMECTHOE
3aMelIeHne UX KOCMHUYECKMMHU CHUMKaMH, OCTAETCs BaKHOM 4acThi0 pabOThI
JecHOro  Takcaropa.  A’po(OTOCHUMKHM  aKTUBHO  HCIOJB3YIOTCA B
JIECOYCTPOUCTBE, TPUMEHSIOTCS IIPH JIECOMATOJIOTHYECKOM 00CIIEIOBaHUH, MIPU
OpraHu3alliid MOHUTOPUHTA JIECOB U BO MHOTHX MHBIX CIydasiX.

Aspodorocaumkn (ADC) UMEIOT psii TPEUMYIIECTB, B CPAaBHEHHH C
KOCMHUYECKUMH CHUMKamMu, B 4acTHocth Ha ADC ynoOHO moaydarh
CTEPEOM300pAKEHNE MECTHOCTH, 00Jie€ 3aMETHbI M TOMAJIAI0TCS W3MEPEHUIO
OTJ/IeJIbHBIE 0COOCHHOCTH JIECHOTO (DOoHIA.

Pabora Han A®C HauuMHaeTCs C TPUTOTOBIICHHS BCETO HEOOXOIUMOIO
o0opynoBaHusi U MarepuanoB. Hampumep, mpu mpoBeneHUU JIECOYCTPOMCTBA
A®DC 3a01aroBpeMEHHO 3aKa3bIBAJIUCh W TOJYYaJIUCh K Haudally IOJICBOTO
ce3oHa. Pa3zpemaercs ucnoap3oBarh TobKO cBexue ADPC u KC nomydeHHbIE B
TOJI TIOJIEBOW TaKCAIIMH WK B TOJT IPEAIIECTBYIONNN TaKCAIIMOHHBIM paboTam.

Bce ADC copTupyroTcs 10 MapuIpyTam U Mo MOPsIIKOBOMY HOMEPY KaxKI0To

A®DC B mapmipyte. Obmas macca a3pohOTOCHUMKOB JIETUTCS TI0 JIECHUYECTBAM.
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[locne Oernoro O3HAKOMJIEHHSI CO CHHUMKaMH  TaKCaTOp-AelIM(POBIIHUK
NPUCTYINAET K ONPEACIICHUIO TpaHUl] padboyell IUIomaad Ha KaKIOM CHHMKE.
Pabouass miom@aar CHUMKA OOBIYHO HAXOJIUTCA B €ro CpelaHed dYacTh U
OTTPAaHUYMBAETCS KPACHBIMU MPSMBIMU JIMHUAMH, TPUHUMAS MPSMOYTOJIbHYIO
dbopmy. Tompko B mpemenax pabodeil TUIOMIAAM OCYIIECTBISIETCS paboTa o
nemunppupoBaHnuio 00bEKTOB JiecHOro Gona. CoBmenieHre padounx miomaien
(makumHOW (poToMoHTaX) ADC TO3BOIIET COCTABUTH TaK Ha3bIBAEMBIN
doTorman — PoTocxemMy TaKCUPYEMBIX yUYaCTKOB.

Ha o6opotnoit ctopone AD®C u KC Takcarop — aemudpoBIIUK JA0HKEH
HapucoBaTh a0Opuc ydacTKoB. AOpuc Ha obopore APC KOmUpyeT TpaHULIbI
pabouelt mIomanu, g 3TOr0 UCIOJB3YIOT JIMHEWKY U KpacHbId KapaHpaaml. B
npezenax padoyeil miomaau Ha abpuce A0JKHaA ObITh MTOJAHSATA BCA KBapTaJlbHAs
CETh, HAHECEHBI IOPOTH, BU3UPBIL, JIMHUH 3JIEKTPOIepeaad, HaceIEHHbIE TyHKTBI
(B mpocToM WM 4EPHOM KapaHJalle), a TaK *e BCS TUaporpapuyeckas CeTb
(cuHMI KapaHaall) 1 HEKOTOPBIE HHBIE BaXKHBIE OOBEKTHI.

Ha nuueBoil cropoHe a’podOTOCHUMKA TEXHUK JOJDKEH HAHECTH BCE
KBapTaJIbHbIE TPOCEKM M HHbIE PYyOJEHHBIE XOJIOBHIE JUHUU C YyKa3aHHEM
npomepa. ADC noAroToBiEHHBI K paboTe, TO €CTh ¢ 0003HAYEHHOW Ha
JUIEBON CTOpPOHE pabodyell MIONIabI0 M BBIIOJHEHHBIM Ha 000poTe abpucom
nepeaaércsi Ha KOHTYPHOE U TaKCAIIMOHHOE e (pprUpOBaHUeE.

Hemmdpupoanne APC u KC Tak ke mnojapaslenseTcs Mo MOPSIKY
ucriosiHeHust pabor. B  wactHocTM KoHTypHOe aemmdpupoBanue ADC
BBINIOJIHEHHOE B  YEPHOBOM  BApUAHTE MOXET OBITh OTHECEHO K
MOATOTOBUTENIbHBIM paboTaM. B 11e10M MOATOTOBKA K JIECOYCTPOUTEITHHBIM
paboTaM BKJIIOYAET LENbId KOMILIEKC MEPOIPUITHI, BKIIOYAIOLIUI B ce0s1 3aKa3,
u3zrotosyienue, oueHky u npuémky ADC, noaroroBka ADC k pabore wux
COPTHPOBKA, paclpeneicHue Mo oObeKTaM JIeCHOTO (OHIa, M UYEpHOBOE

nemrpupoBanre ADC nepen nojieBbIMU paboTaMu B JIECy.
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B cooTrBeTcTBUM ¢ JaBHEH TpaauLME W CTapbIM JIECOYCTPOUTEIbHBIM
MHCTPYKIHSIM Ha BBINOJHEHUE JIECOYCTPOUCTBA OTBOAUIIOCH TPH T'OJIA, B IMIEPBBII
r'oJ1 BBITIOJTHSJIMCH TaK Ha3bIBa€Mbl€ TIOJATOTOBUTEIbHBIC pabOThI, BO BTOPOH IO
MoJIeBbIe PaOOTHI U TPETUM T'OJI OTBOJUJIICA MOJT padOThl KaMepaibHble. B manHOM
CBS3M TIOJITOTOBUTEIBHBIE pa0OTHl €CTh CYIIECTBEHHAs YacTh PaOOTHI
aecoyctpoutenieid, a moaroroka AD®C k pabore 3aciyXuBaeT BHUMaHUA M
JNETATBHOTO U3YYEHHUS CTYAECHTAMY U HAUMHAIOIIMMU CIICIIUATUCTAMMU.

[ToaroroBka k padbote ¢ a’poOTOCHUMKAMHU OCTAETCS BaKHEHINIEH 4acThiO
oOydyeHus OakajiaBpoB JiecHOro jena. I[lomydeHHble 3HaHHMS O CIOCO0ax
HaOmoaenuss A®C, crepeonpubopax U NPOYUX OCHOBHBIX IMpUOOpax
UCIIOJB3YEeMBIX IIPM  TaKcalldd Jieca B  TMOJIEBBIX  YCIOBHUSAX, OYyIyT
CrIOCOOCTBOBATh JIYyUIlIEMY YCBOCHUIO CTYJEHTAaMH Y4YEOHON JIUCIUIUIMHBI
«APPOKOCMUYECKHE METOABI B JJECHOM X034icTBe». HarnsimHoe npencraBiieHue
0 moarotoBke k pabore ¢ ADC, HaBBIKM HCIIOJH30BAHUS COOTBETCTBYIOITUX

pUOOPOB MOTPEOYIOTCS JIsl MPAKTUUYECKON pabOThI B IECHOM OTPaCIH.

BOITPOCHI I CAMOKOHTPOJIA

1. [Ipumenenue aspodporocHuMkoB (ADPC) u kocmuuecknx cHUMKOB (KC)
B JIECHOM XO3SIICTBE.

2. SIpkue cTpaHUlbl OTEUECTBEHHON MCTOPUU UCTIOIb30BaHust ADC
MIPH JIECOYCTPONCTBE JIeCHOTO (hOH/IA.

3. Ocob6ennoctu ucnonbzoBanus ADC B COBpeMEHHOM JIECOYCTPONCTBE
1 B IIEJIOM B JIECHOM X03s11icTBe Poccuu.

4. MOHOKYJIIpHOE 3pEHHUE.

5. bunokymnsipHOE 3peHue, MOHSATHE O cTepeonape, ctepeodddexre u
puUMepax €ro MCIoJIb30BaHUA B JIECHOM JIeIe.

6. [IpenHa3znayeHue u 001aCTh MPUMEHEHHS CTEPEOCKOIIOB.
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7. CTepeocKoI JIMH30BO-3epKaJbHBIN (CTaHIAPTHBIN).

8. 3epkanpHbIiii crepeockon Gupmsl «lleiic Menay (I'epmanms).

9. OnumuTe 3epkanbHbIi crepeockon MS27 (SInonus).

10.
10.
11.
12.
13.
14.

15.

16.

17.

18.

19.
20.

21

22.

[Tapatakcomep PB1.

CrepeomanToMeTp Kak ckanupyromuii BapuanT 3C «lleiica Uenay.
Nurepnperockon ¢upmel «lleiic Mena» craniioHapHOTro THMA.
CrangapTHbie e (pPOBOYHBIC JTYTIHI.

Hcnonb3oBaHue U3MEPUTENHLHOTO IUPKYJIS U MACIITAOHOM JTMHEHKH.
Cepas nikana TOHOB U IIKajia I[BETOB, UCIIOJIb3yeMasl pu padboTe

¢ aspodorocanmkamu ADC u kocmocanmkamu KC.

N3meputenbHbIil KIWH, €T0 MpeHa3HaueHne, 00J1aCTh UCIIOJIb30BAHUS
Y TIOPSIIOK PadOTHI.

Toueynas nanerka, e€ npegHa3HauyeHue, 00JaCTh UCIIOJIb30BaHUS

U TIOPSAJIOK PabOTHI.

Kpyrible naneTku, uX OCHOBHOE MpeIHa3HAYEHHUE,

00J1aCTh UCIIOJIb30BAHUS U TIOPSATOK PAOOTHI.

[TapannakTuyeckue MIACTUHBI U UX UCIOIb30BAHUE.
[TapanmakcoMeTp U €ero NpUMEHEHHUE 711 U3BMEPEHHUSI BBICOT 1I€PEBHEB.
3naueHue coBpeMeHHbIX ADC U uX NperuMyIlIecTBa B CPABHEHUH

C KOCMHMYCCKUMH CHUMKaMU.

. [IpeumymectBa kocmudeckux cHUMKOB (KC) B X cpaBHEeHUU

¢ aspoporocanmkamu (ADC).
OcHoBHas nuTepaTypa 1 HopMaTUBHas JOKyMeHTaius o padbore ¢ ADC

u KC B cdepe 1ecHOTO X035HCTBA U B YACTHOCTH B JIECOYCTPOMCTBE
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Kazanckuii rocy1apcTBEHHBIN arpapHbId YHUBEPCUTET
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