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BHUMO®U

OT3bIB
o(hHIUATEHOTO ONIIOHEHTA Ha IMCCEPTAMOHHYIO paboty
Pomuna IMATpHsS AJeKCAHIPOBHYA
Ha TeMy: «KOMILIeKCHas BU/IEOrpPaMMETPHYCCKas CHCTEMA KOMIIBIOTEPHOTO 3pCHHS JIIA
KOHTPOJIsl TEOMETPHYECKHX 1apaMeTPOB JKeJIC3HOLOPOIKHOTO Iy TH,
[Ipe/ICTABNICHHOM Ha CONCKAHME YUECHON CTEIICHH JIOKTOpA TEXHHICCKIX HayK I10
cnemuanbHocTH 2.2.11. — « AHGOpMAIIHOHHO-H3MEPHUTEBHEIC H YIIPABJISIOMHE CHCTEMBD?
(TeXHHYECKHEe HAYKH).
1. AKTyaJbHOCTH padoThI

[IpoGeMoil MONyYeHHs: ONEPATHBHOH M JOCTOBEPHOU HHOOPMAIMH O TEXHHYECKOM
COCTOSIHMM YYaCTKOB JKEJE3HBIX JIOPOr B YCJIOBHAX HEYBEPEHHOTO MpHEMa CITyTHHKOBBIX
PaJMOHABATAMOHHBIX CHIHAJIOB 3aHHMAIOTCA HE OJHO JCCATHIICTHE yHUCHBIC B Poccuu u 3a
py6exoM, HO pelieHHEe 5TOH MpPOONeMBbl OCTACTCsH AKTyalbHBIM H ceffiuac. B cBsA3M ¢ 3THM
BO3HMKAaeT MOTpeOHOCT B paspaboTKe [MArHOCTHYECKMX CHCTEM M KOMILIEKCOB A7l
MOHHTOPMHIA M KOHTPOJIS T'EOMETPHYECKHX I[apaMETPOB BEPXHETO M HUIKHETO CTPOCHUA
JKEIE3HONOPOIKHOTO IYTH, a TaKKe HEOOXOMHMOCTb COBEPUICHCTBOBAHMS crnocoboB  MX
NIPUMEHEHHS U COKPAIICHHMs BPEMEHH BOCCTAHOBJICHHS ITyTECBOTO coo0IICHHUS.

MeTo/b! H3MEPEHHH TeOMEeTPHUECKHX NapaMeTPOB JKEIE3HOI0POKHOTO ITyTH OCHOBAHBI
HA PAa3NMUYHBIX (PM3MYECKHX MPUHIMIAX M TEXHAYCCKHUX PCIICHUAX. [To npuHOUILY
B3AMMOJIEHCTBHS C PeNbCOBON KOJIeEH METO/bl H3MEPEHHH MOAPas/eyioTCA Ha KOHTAKTHBIC H
6eckoHTaKTHBIE. OrpaHHYeHus 10 IPHMEHEHHIO KOHTAKTHBIX CPE/CTB W3MEPCHHSA BO3HHKAIOT
BCJIEJCTBHE HEBO3MOXHOCTH IIPOBOJAMTH H3MEPEHMs YNAICHHO, TPYAOCMKOCTH MNEpE/Iadi
M3MEpHTEIbHON HMH(pOpMANHH B YCTPOHCTBO Ui €€ 00paboTKH, a TaKKe CIOKHOCTH
ABTOMATH3AIlMHA H3MEPUTEILHON npoueaypel. JlaHHBIE HEIO0CTATKH MOTIYT OBITH YCTPaHEHBI €
IOMOIIBIO OECKOHTAKTHBIX METOIOB H3MEPEHHH.

D heKTUBHOCTh IPUMEHEHHS OCCKOHTAKTHBIX M3MEPEHHII 3aBHCHT OT YCJIOBHH
PACIIPOCTPAHEHHs IEKTPOMATHHUTHOIO W3/yYCHHA B W3MEPUTCIBHOM TpakKTe, a TakKe Of
_CBOMCTB 00BEKTa H3MEPEHHH, MOBEPXHOCTh KOTOPOIO  XapaKTepH3yeTes reoMeTpUIeCcKOH
(hOPMOiA, IEPOXOBATOCTBIO H €€ AHU30TPONHEH IO HANpABICHHUAM H B PasMtHBIX HacTix
06bekTa. OCOBEHHOCTD JIa3ePHBIX CKAHHPYIOIHX H ONTHKO-OJIEKTPOHHBIX CHCTEM COCTOMT B
TOM, YTO M3MEPEHHMs IPOU3BOMITCSA HE HA CaMOM OOBEKTE, @ Ha €T0 MO/ICIIH, IIPeJICTABIISIOLIECH
c060if MACCHB KOODJAMHAT TOYEK WM M300paXCHHH, IOJYYCHHBIX C pasHOro paKypea.
Koopaunarsl ToYeK IepefaoT HHGOPMAIMIO O TEOMETPUYECKHX  IapameTpax o0bekTa
M3MEpEHHH ¢ YUETOM COO/IIONEeHHs yCIOBHI K OTP@KAIOIIMM CBOHCTBAM €ro MOBEPXHOCTH,
B3aMMHOIO TIOTOKEHHS 0OBEKTa M H3MEPHUTE/IBHOM CHCTEMBI, a TaKkke TpeOOBaHMH K KaHaly
nepenaun undopmain. OOBEKT H3MEPEHHH C €ro eCTECTBCHHBIMH CBOMCTBAMH JIAJIeKO HE
BCEIJIa Y/OBJICTBOPSIET , OTUM YCIOBHSIM H JUISl MX BBIIOJHCHUA Tpebyercst Ha O0OBEKTE
HCKYCCTBEHHO CO3/IaBaTh HCTOYHHK HCXOJHON HHpOPMAIHH.

B CBI3H C STHM BHOJNHE OOOCHOBAHHBIM I OECKOHTAKTHBIX H3MEPEHHH ABIACTCH
[PHMEHEHHE TEXHOJIOTHH KOMIIBIOTEPHOTO 3PEHHsl, MO3BOJIAIONICH HE TOJBKO PEaTH30OBRIBATL
paubonee dpdeKkTuBHbIE METONbl OOHAPYKEHHUS, OTCICKHBAHUA H uaeHTHGUKAIUK 00BeKTa
H3MEpEHHH, HO TaKKe CIOCOOCTBYIOUIEH MOBBIICHHIO TOYHOCTH MO3HIHOHMPOBAHUA CAMHX
CPEeICTB KOHTPOJIS U HX KyPCOBOH YCTOHYMBOCTH B 30HE YACTHYHOTO HIIM MOJIHOIO OTCYTCTBHA
CITYTHHKOBBIX HABUTALMOHHBIX cHTHanoB. [lpu 3TOM CymIecTByeT OOIIBIIOE  KOTHUYECTBO
ABJIEHUI, KOTOpble HEOOXOJMMO YUHTBIBATH TIpH (POPMHPOBAHHHU n300pakeHus: oObeKTa
M3MEpeHHs M ONpPENENCHMH €r0  NPH3HAKOB, BKJIIOYAT  BBIHYXNKICHHOC — M3JTyHCHHC
(dITyOpecIeHIIHIO), OTPAKEHHE, MOITIOMICHHE H PACCEAHHE H3ITYICHU. DTH ABJICHUSA 3aBHCAT OT
ONTHUECKAX CBOMCTB Marepuana OOBEKTa H3MEPEHHH H OT CTPYKTypbl €ro MOBEPXHOCTH.
BO3HHKAeT HEOOXOAMMOCTH B CO3JIaHMHM TakUX CHOCOOOB IPHMEHEHHS TEXHOJOTHH
KOMITBIOTEPHOTO 3PEHHUsI JUIsi KOHTPOJIS FEOMETPUIECKAX IapaMeTPOB XKENC3HBIX I0OPOL, KOTOPbIC



TO3BONIM/IM OBl YYMTHIBATH JAHHBIC (U3MYECKHE SBJICHUS M KOMIICHCHPOBATh MX BIUAHHE Ha
MOTrPEIIHOCTD pe3y/IbTaTa H3MEPEHHIA.
2. llean, HoBH3HA, 060CHOBAHHOCTH HAYYHBIX IOJIOKEHHH,
BbIBOJ0B H PeKOMEHIALHH

llenpto  muccepranuonnoi  paGorsl Pommna JILA. ABJISETCS CO3/aHHE HOBOH
MH(OPMAIIHOHHO-H3MEPUTEILHON M yNPABIIAIONIEH CHCTEMBI I KOHTPOJIA I€OMETPHYCCKAX
IapaMeTpoB KEJIE3HOJOPOKHOTO IYTH HA OCHOBE TEXHOJOTMH KOMIIBIOTEPHOIO 3PCHHA,
MO3BOJISIIOIIEH MTOBBICHTH OMEPAaTHBHOCTH IIPUMEHEHHS H TOYHOCTD IMO3UIIHOHUPOBAHUA CPEICTB
KOHTPOJISL B YCJIOBHSX HEYBEPEHHOI0 IIPHEMA CITy THUKOBBIX CHI'HAJIOB.

JUnst JOCTHIKEHHsS MOCTABJIEHHOH LelnH B JUCCEPTAlMOHHOH paboTe mMpe/UIoKeHb!
peleHus CIeayoInX 3a/1ay:

1. IlocTpoeHHMe KOHIENIMHM MPOEKTHPOBAHMSA KOMIUIEKCHOH BH/IOrpaMMETPHYECKOH
CHCTEMBI, OO0ECNEUHBAIOLICH peIICHHE IMIMPOKOIo CIIEKTpa Pa3sHOTHIIHBIX KOHTPOJIBHO-
M3MEPUTENBHBIX 3a/1a4 B IIPOIECCE CTPOMTENBCTBA, PEMOHTA U COICPXKAHHS HKEJIE3HBIX I0pOT HA
eJIMHOH KOHCTPYKTHBHOM, TEXHOJIOTHYECKOH 1 METPOJIOTHYECKOH OCHOBE.

2. OmnpezeneHue 1eNeBIX MoKasaresnei u GopMHUpoBaHHe TpeOOBaHUH K KOMIIIEKCHON
BHICOTPAMMETPHYECKOM cucTeMe Juid  obecneueHust 0€30IIaCHOCTH  BBICOKOCKOPOCTHBIX
rpy30MacCakMpPCKHX MEePeBO30K U COKPAIEHHsS BPEMEHH PEMOHTHO-BOCCTAHOBUTE/IBHBIX pabot
Ha MOBPEXICHHBIX YUaCTKaX JKEJI€3HOA0POKHOIO My TH.

3. PaspaGoTka hu3HUECKOH MOJIE/IH BHAEOIPAMMETPHUECKOH CHCTEMBI HA DIEMEHTHOH
Gase paJMOdIEKTPOHHBIX M ONTHKO-IEKTPOHHBIX CPEICTB H3MEPECHHH C IPUMEHEHHCM
TEXHOJIOTHH KOMITBEOTEPHOI'O 3pEHHS.

4., CrexTpaibHblii aHAIM3 IIyMOB MAaTpUYHOro (OTONpHEMHHKA ONTHKO-IIEKTPOHHBIX
npuGopoB ¥ paspaboTka Meroisl LuppoBoi 06paboTku u300paxeHuit, obecreunBarOmHe
MOJABJEHHE KCTOYHMKOB IMyMa M TIOBBIIEHHE TOYHOCTH KOOPJMHATHBIX H3MEpeHHH
BHJICOTPAMMETPHUYECKON CHCTEMBI.

5. Pazpabotka BHICOTPAMMETPHYECKHX  METOMIOB 1udpoBoH obpaboTku
BHJICOM300paKEHNH [UIsi OOHApyXeHHs O0BEKTa M3MEPEHHi, IO3BOJIAIONIME ONPEACIATh €ro
reoMeTpHYECKHE IapaMeTphl, YITIOBbIE KOOPHHATEI, CKOPOCT U BEKTOP MEPEMEIICHHS.

6. Meroa KamTuOPOBKH BHEOrPAMMETPHYECKOH CHCTEMBI, NO3BOJISIOLINI OLIEHHBATh €€
' TMHAMHYECKHME IOTPENIHOCTH B LENAX IOBBINIEHHS TOYHOCTH OINPE/ICJICHHS I€OMETPHYECKHX
IIapamMeTpPOB JIBIDKYIIHUXCH 00BEKTOB;

7. PaspaGoTka TEOpPETHYECKHX OCHOB M TEXHHYECKHX PCLICHHH JUIS ONEPaTHBHOIO
KOHTpOJISS TeOMETPHYCCKHX IIapaMeTpOB JKENEe3HBIX JIOPOr C  NPHUMEHEHHEM bulJIA,
MO3BOJIAIONIME B YCJIOBHSX HEYBEPEHHOr0 IpHEMa CIIYTHHKOBBIX paJHOHABHIAIHOHHBIX
CHTHAJIOB ONEPAaTHBHO OOHAPYKUBATh IOBPEXKIEHHsS BEPXHEIO CTPOCHHA IKEIE3HOLOPOXKHOIO
IyTH U Ae(eKThl 3eMJISTHOTO MOJIOTHA.

8. VYcoBepiueHCTBOBaHHE IIpoIecca IPOEKTHPOBAHHS JKENE3HBIX JOPOr HA OCHOBE
IPUMEHEHHs TPEXMEPHBIX MOJieNel, MO3BOISIONMX OIIHCATh CTPYKTYPY ITyTEBOrO PasBHTHA C
y4eTOM TONOrpaQuUecKux, KIHMATHYECKHX, DKOJIOTHYECKUX YCJIOBHH MECTHOCTH, B KOTOPBIX
[UIAHHPYeTC ~ OCYIIECTBISATH  CTPOMTENBCTBO, @ TaKKe OKOHOMHYECKHX  (aKropos,
00y CIIOBIMBAIOIIMX MHHUMHA3AIMIO PACXO/I0B Ha [IPOBE/ICHHE CTPOUTEIbHO-BOCCTAHOBHTEbHbIX
pabor.

9. TloBBbIIEHHE TOYHOCTH MPHUBI3KUA FEOMETPHUYECKUX MApaMETPOB KEJIC3HOAOPOKHOIO
IIyTH K I€0IeHTPUUECKOH CHCTEME KOOPIHHAT € TIOMOIIBIO CTATHCTHYECKUX METOZOB o6paboTku
paIHOHABUIALIMOHHBIX CITy THHKOBBIX CHTHAJIOB.

10. Ha OCHOBe TEXHOJOTHH KOMIIBIOTEPHOTO 3peHMsi pa3paboTka MeTOHOB KOHTPOJISA
reoMETPHYECKHX [apaMeTPOB BEPXHEIO W HIKHEro CTPOCHHA JKEJIE3HOJOPOKHOrO IyTH B
IIpOLIECCe CTPOUTENLCTBA, PEMOHTA H IKCILTyaTalliH, 00eciieunBaloHX NOBBIIEHHE TOYHOCTH H
ONMEpaTHBHOCTH IIOJMyYeHHS M3MEPHTEIBHOH HMH(pOpMAlMH O TEXHHYECKOM COCTOSHHH
KOHTPOJIMPYEMOTO Y4acTKa KEeJIE3HOH JJOPOTH.

[locTaBneHHBIE 3aauil PEIANCh C IOMOMIBI0 TEXHOJOTHH KOMITBIOTEPHOTO 3pEHHS H



MeTo10B IHdpoBoi 00paboTKM H300paKeHUH, HANPABICHHBIX HA IIOBBIICHHE TOYHOCTH,
pacmmpenye (yHKIMOHANBHBIX BO3MOXKHOCTEH W JuManas’oHa H3MEpeHHH HHPOPMaAIMOHHO-
H3MEPHTEIBHBIX U YIIPABIOLIMX CHCTEM.

[lo marepuanaM mucceprauuu onyOmukoano 97 meuatHbix pabor (91 paGora
omy6mikoBaHa 6e3 COaBTOPOB), B TOM uKcie 32 cTaThi B pedeprpyeMbIX XKy pHaIax (13 nepevHs
BAK npu MunoGpuayku P®), BXOAAMX B MEKITyHapoaHble pedeparuBhbie 0a3bl TaHHBIX
(Scopus/WOS) - 4. Tlomyuero 12 marenroB P® Ha wusoOperenne u 12 CBHICTENBCTB Ha
nporpammsl Jui OBM.

3. Crpykrypa, coaepkanue H 00beM JHCCEPTALNH

Jluccepranuonnas paboTa COCTOMT H3 BBEJCHHs, IISTH IVIaB, BBIBOJIOB, CIIHCKa
JITEpaTyphl ¥ NPUIOKEeHHS. Jluccepralus JIOTHYHO IIOCTPOCHA H XOPOLIO HJUIIOCTPUPOBAHA, ©¢
CTPYKTYpa M CONEPKaHHe COOTBETCTBYIOT IENH M 3aja4am HccrienoBaHus. Jluccepranus
u3Nokena Ha 441 cTpaHMIAX MANIMHOIMCHOIO TeKeTa, cofepiuT 203 pucyHka, 14 tabmin 1 359
HaUMEHOBaHMH OHOIHOrpagHIecKoro yKasareis.

4. TIpakTHYecKasi HeHHOCTh paboThI

Pesynbrarhl IPOBEIEHHBIX ABTOPOM MHCCIIEIOBAHHH IO3BOJIMIM pa3paboTarh HOBbIE
BHJIEOTPAMMETPHYECKHE CHCTEMBl M YCTPOHCTBA JUIs H3MEPEHHs JAIBHOCTH, rabapHTOB,
KOOP/MHAT, MTHOBEHHOH CKOPOCTH M BEKTOpa IepeMEIleHHs OOBEeKTOB MO HX U POBBIM
BHICOM300pakeHHsM, (OPMHUPOBAHMS NAHOPAMHBIX — NPOCTPAHCTBEHHBIX n300pakeHuH,
KOHTPOJIS I'€OMETPHYECKHX I1apaMETPOB PEbCOBOH KOJIEH M 3EMIISHOIO II0JI0THA KeNe3HON
noporn (mareHThl Ha m3o0perenne PO Ne 2779703, 2769637, 2686341, 2689848, 2804376).
PaspaGoran BueorpaMMeTpHYICCKH Criocol i ONpEe/eNIeHHs NapaMeTpoB MOrpy3Ki I'yCeHHYHOH
TEXHHKHM CBOHM XOIOM Ha IPy30Bylo miargopmy (mareHT Ha m3obperenne PO Ne 2022661514).
Pa3paGoTaHBl aNrOPUTMBI Uit OOHApyXeHHs M HACHTH(HMKALMH BH3HPHBIX lENeH aKTHBHOIO
THIIA 1O BH3YalbHBIM IPH3HAKaM, 00paboTKH pajMOHABUTALMOHHBIX CITyTHHKOBBIX CHTHAIIOB H
BBICOKOTOUHOM OIIEHKH 00BEMOB I'PYHTa IIPH BO3BEACHHH 3€MJISHOTO IOJIOTHA JKEJIC3HBIX 10POT
(cBHzeTeIbCTBA Ha porpamMMsl Uit DBM Ne 2022661237, 2017661435, 202161358).

Ha 6a3e BBIMOJHEHHBIX MCCIENOBAaHMM pa3paboTaHa HWHTE/UICKTyalbHasd CHCTEMa
ABTOMATH3HPOBAHHOTO YIPABJeHHst 0a30BbIM TEXHHYECKHM CPEICTBOM CTPOMTENLHOH K
CHENMATBHOM TEXHUKH, NpeIHA3HAuYeHHAs IS BBIIONHEHHE PA3MYHBIX HH(POPMAIMOHHO-
'W3MepHTENBHEIX M YNPABSIOIMX IPOLECCOB, KoTopas Oblla peald3oBaHa B CHCTEME
ABTOMATH3HPOBAHHOTO YIIPABJICHHA GECIMIOTHOH CTPOMTEIBHOH TEXHMKH, BBIITyCKaeMON Ha
sasozie JICT Vpau. Paspa6oranbl MHOro(GyHKIHOHATBHBIH KomIuieke ¢ BriJIA serkoro kinacea u
IIPOrPAMMHBIH KOMIIIEKC, KOTOpble B HACTOALIEE BPEMs NMPUMEHSIOTCH B Kee3H0mOpOKHBIX
BOlCKaX JUIS MOHHTODMHTA W JIMArHOCTHKH JKEJIE3HONOPOXHBIX IIyTeH, a TaKKe Julsi
BBICOKOTOYHOM OIEHKH OOBEMOB TPYHTAa IIPH CTPOMTEIBCTBE (BOCCTAHOBJIEHHH) 3EMJIHOIO
10JIOTHA JKeJIe3HOH TIOPOTH.

5, JlocToBEPHOCTDH Pe3yJbTaTOB PadoThbl

JIOCTOBEPHOCTh | TOJIYYEHHBIX  pe3y/sTaroB  OOOCHOBBIBACTCA — INPHMEHEHHEM
anpoOMPOBAHHBIX ~ METOAMK  OKCIEPUMEHTAIBHBIX  HccnenoBanuii.  Vcnosbsopannem
COBPEMEHHOr0 0GOPY/I0BAHHS, a TAKKe OOJBIIMM 00BEMOM BBINOIHEHHBIX SKCIIEPHMEHTOB.

6. 3ameuanusn no padore

1. B 3 miaBe aMccepranud Ha crTpaHumax 137-155 H30bITOMHO, M3JIHIIHE 11oApoOHO
ONMCHIBAIOTCA DSl M3BECTHBIX  CrOcofoB  00paboTKM  H300paeHHi (dpopmupoBanue
TEIIOBH3HOHHOrO H300paXKeHHs B TICEB/IOIBETaX, IPHHIMIIBI BBIIEICHHSA BETOBBIX IIPH3HAKOB
H JIETEKTOPOB JIBUKEHHS).
2. OnmceiBaeMblil B paszene 4.1 cnocob npuMeHeHHs KOMILUIEKCOB ¢ brJIA nis KOHTpOIIs
TEXHHYECKOT0 COCTOSHHMSA JKEJIE€3HOM JOpOrH He YYHTHIBAET 3aBHCHMOCTH OT YPOBHA
OCBEIIEHHOCTH JKEJIE3HOJOPOKHOTO My TH, IPHCYIIYIO BCEM ONTHYECKHM yCTPOHCTBAM.
3 B BeBomax pasmena 5.2.6 cozmepxarcs J(B€ BEPOATHOCTHBIC XapaKTECPHCTHKH,
[OJIyYeHHBIE TI0 Pe3yJIbTaTaM MOJIETMPOBAHHUS: JOITYCKH Ha H3MEPEHHE MOJIOKCHHA [0 0CIM XY
— 85 MM, 1 10 Z — 35 MM; BEpOATHOCTE MeHTH(HKAIMH BU3HPOB — 99,6%. O/HaKO HE yKa3aHbl



YCIOBHS TIPOBE/ICHHSI MOJIETMPOBAHUs (HaMpUMEp, pPesysbTarhl IOJTyHeHEI Ha XOpOIIO
OCBeIeHHOM momaKe 6e3 Memaoiux GakTopoB B BAE TyMaHa, MU, TOXKA H T.1L., HIH 3Ke
B JIPYTHX YCIIOBHSX).

4. B paszmene 5.4 IPUBOJMTCA OLEHKA MOTPENIHOCTEH ONPEACHCHHS KOOpAMHAT pabodero
opraa ¢ [OMOIIBIO TOJHOQYHKIHOHATLHOM pajuoyIpaBIseMo  (U3UYECKOH MOJETH
Oysb03epa, C/ENaHHOH B macmrabe 1:10. HeoOxomuMO OTMETHTB, YTO TMOrPEIIHOCTH,
orenennsble mpu Macmrabe 1:10, MOryT OTIHYATHCA OT norpeutHocTed mpu Maciurade 1:1 —aro
CIIe/lyeT 3 TOTO, YTO PaspelIeHne BUAe0on300paKeHUs 1280x960 mMoxeT OBITH JOCTATOYHBIM 1A
ONEHKM pACcCTOSHHM MO BH3MpaM Ha pacCTOAHUU 10 M, HO BeposTHee Bcero Oymer
HEJOCTATOYHBIM JUTS BU3UpOB Ha paccTosnuu 100 M.

8 Psizi 3aMeyaHuil 10 MaTeMaTHYeCKUM BBIKJIAIKaM:

- B dopmyne (4.57) ans BBMHCIEHHS HHTETPAIOB OT HHTCPHOIMPYIOIMIHX GbyHKIMi
OTCYTCTBYIOT TIOSICHEHHS [UISl ONPE/E/ICHUs NPE/Ie/Ia HHTerpPUPOBAHHIS h;

- B Qopmyne (3.112) He coBCeM MOHATHO, YTO NOAPA3YMEBACTCA MO dynkuuei 1(¢p) —
TPUTOHOMETPUYECKHIT PsJl UM yPABHEHHE FapMOHHYECKHX KoneOanuit, He 0OBACHAETCS
KaK CBs3aHBl Ak, ¢k M HAa OCHOBAHMHM YE€ro JENacTcs BBIBOL, HTO r(¢p) MOAUHMHEHO
HOpMaJIbHOMY 3aKoHy ["aycca, pe/noararomero 1 dy3HOHHOCTD, Xa0TH3AIHMIO;

- He yKa3aHo, Kak OpLIO MOJy4YeHO ypaBHEHHE (3.57) nu1s BHIYMCIICHUS CPEIHEro paauyca
OKPYKHOCTH 110 METO/ly HAUMCHBIIHNX KBA/[PATOB;

- B dopmyse (5.53) He 0OBACHAETCS HA YeM OCHOBAHO MPE/IIONIONKEHNE, UTO amIuTaTyaa Ak
pacrpeie/ieHa 1o 3akony Parnes, a dasa ¢ mmeer paBHOMEPHBIH 3aKOH paclpe/ie/IeHus;

- B (popmyine (5.58) He oOBACHAETCS MO KaKOH NMPHYMHE HCIONB3OBAICA GunbTp HU3KUX
4acTOT M KAKHM 00pa3oM Onpejeiaiach IapMOHHKAa Nepexoia ¢ MakporeoMETpHH B
MHKPOTEOMETPHIO KOHTYPa BU3HPHO# LETH.

6. Ha ctp. 363 ykasana ¢opmyna 5.120 s pacueTa NOrperrHoCTH H3IMEPEHHA KOOpAHHAT
rouek Ha MecTHOCTH AXYZ ¢ nomomsio briJIA, ocHaleHHOro BO3YLIHBIM JIa3epHBIM CKAHEPOM
u aspodorokamepoit. 13 mannol GOpMYIBI CIEAYET, YTO MOrPELIHOCTD A3MEPCHIA KOOpIHHAT
TOUKHM 3aBHCHT OT BBICOTHI TIpOBeeHNs CheMKH ¢ briJIA, yria oTKIOHCHHS ONTHYECKOH OCH OT
BEPTHKATH M TNOTPEIIHOCTH ONpEJCICHHA TOYKA CBEMKH C  IIOMOMUIBIO CITy THUKOBOTO
_ HaBUTAIIMOHHOTO IIPHEMHHKA. Taxke na crp. 387 npusomurcs Tabn. 5.4, B KOTOPOH
yKa3aHO pacueTHOE 3HAYEHME IOTPEUIHOCTH CErMEHTa  CHCTEMBI  JUIA MOHHUTOPHHIA
1 dopmuposanus 3-D Moneneit KenesHbIX J0por, COCTAaBIAIONIEE 10 mm. [Ipu 3TOM @BTOpP HE
yKa3bIBaeT KakKue HMEHHO cpencTsa H3MEepeHHi HeoOXouMo IPUMEHSATD
B KoMmmiekce ¢ BmJIA Ui OCTHIKGHHS 3asBJCHHON IOTPEIIHOCTH H3MEPeHHH W Ha
KaKoii BBICOTE HEOOXOIUMO IIPOBOIUATE JIa3€pPHOE CKAaHMPOBAHHE.
T 3aMeTHOE MECTO B JMCCEPTAlMOHHOH paboTe 3aHMMAeT MCIONB30BAHUE CTCPEOCHCTEM,
HO HET CPAaBHHUTEIBHOTO aHalk3a ¢ M3BECTHBIMH METOIaMHU 06paboTKH cTepeon300paxeHui, B
yacTHOCTH, (opMHUpoBaHus KapThl rIyOuH. IIpHBOIMTCS TOJBKO OJHA CCHLIKA HA yueOHOe
nocobue. .

Vka3aHHbIE 3aMEUAHHS He CHUKAIOT OOIIeH MONOKHTENBHOM XapaKTepUCTHKH PaboThI, €€
Hay4YHOM M MPaKTHYECKOH 1IEHHOCTH.

7. 3aki0ueHue

Jluccepranuonnas pabora Pomuna [IMuTpust AJIeKCAHAPOBHYA Ha TEMY: «KomnuexkcHast
BHIEOrPAMMETPHYECKAs CHCTEMa KOMIIBIOTEPHOIO 3PEHUS Uil KOHTPOIA TIEOMETPHICCKHX
IIApaMETPOB JKENE3HOIOPOIKHOTO ITyTH) ABIACTCHA 3aBepIICHHON HayYHO-KBAJIH(PUKALHOHHOH
paGoTOH, B KOTOPOH H3/I0XKEHBI HOBbIE HAYYHO 0OOCHOBAHHBIC TCXHONOTHIECKNE PCIICHIA 1o
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[lyGiuKaiyuy aBTOpa B IOMHOH Mepe OTPAXAIOT €ro OCHOBHBIC HAYYHBIC H IPAKTHYCCKHIC

JMOCTIIKEHHS. M JIOCTATOYHO IIOJHO XapakTepH3yIOT 3allHIIacMylo paGoty. IleuarHbie TpyIbI
aBTOpa, NPHBOJMMbIE B JMCCEpTAallMd U asropedepare, OmyOJIMKOBAaHBI B HAYYHBIX H3/IQHUAX,
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