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BBE/JIEHUE

VYcneumHass MOATOTOBKA CTYIEHTOB TpeOyeT NpaBWIIBHOW ITOCTAaHOBKH BCEX BHIOB
3aHATUH TpU 0053aTEILHOM U IIOCTOSSHHOM COBEPLIEHCTBOBAHUM y4eOHOI0 Ipolecca.

N3yuenne reope3ny HAYMHACTCS C M3YYEHUs] TEOPUM IIPEIMETA, COINPOBOXKIAOILErOCS
NPaKTUYECKUMH 3aHATHAMH B CIICIMAIBHO 000pYIOBaHHBIX KabuHeTax. B mporecce nmpakTHYecKux
3aHATUN CTYAEHTHI 3HAKOMATCA C MHCTPYMEHTAMH M TNPUOOpaMH, BBIOJHSIOT BCEBO3MOXKHBIC
HCCIIE/I0BAHMS U TTIOBEPKHU B J1JAOOPATOPHBIX YCIOBUSX, a TAKXKE paziudHble u3MepeHus. [IponsBoasr
BBIYHCIIUTENIbHBIE PAOOTHI 110 PAHEE BHIIIOJIHEHHBIM H3MEPEHUSIM.

3aBepLIAOIM ITall W3y4eHUs TeO0/Ie3UU — MoeBas ydeOHas MpPaKTHKA Ha CHEHAIbHOM

y4eOHOM MOJIUTOHE.

Llenu u 3a1aun U3y4eHUs IPAKTUKU

Llenn mpakTUKH - 3aKpeIIieHHe U yriyOJIeHne TEOPETUIECKON MOATOTOBKY 00yYaroIInuXCs,
¢dopmupoBaHue 3TanoB OOMIENTPO(ECCHOHATBHBIX U NPOPECCHOHANBHBIX KOMIIETEHIINH,
npuoOpeTeHre  NMPaKTUUYECKUX  HABBIKOB,  INPO(ECCHOHAIBHBIX  yYMEHUH M OmbITa
CaMOCTOSITENIbHOW  IPO(QECCHOHATIBHON NEATEIbHOCTH, BKIIOYaroIeld B cebs OCBOEHHE
NPAaKTUYECKUX HABBIKOB IO OT/IEIBHBIM BUIAM T'€0/I€3HUECKUX PadOT.

3aauy paKkTUKU

3agauaMyl IPaKTHKY SIBIISIOTCS:

- OCBOEHME IIPAaBUJI OpraHU3alllU Te€0/Ie3NYECKUX paboT Ha MECTHOCTH;

- OBJIaJICHHE TIpUEMaMU pabOTHI C T€OAE3MUECCKUMHI HHCTPYMEHTAMH B TTOJIEBBIX YCIOBHUSIX
¥ TIEPBUYHON 00paOOTKH MOTYYECHHBIX PE3yJIbTaTOB MOJIEBBIX N3MEPEHUH;

- 00paboTKa TNOJYYEHHBIX pe3yJabTaTOB IOJEBBIX M3MEPEHHH Uil oOOecredeHuu
3eMJICYCTPOUTENBHBIX U KaJJaCTPOBBIX PadOT;

- COCTaBJCHHE TOMOrpaUyeckoro IuUTaHa YYacTKa MECTHOCTH Ha OCHOBE J[aHHBIX,
MIOJTYYEHHBIX TIPU MPOU3BOACTBE TAXEOMETPUIECKON CHEMKH.

B pe3ynbraTte npoxoxaeHus yueOHOH NPaKTHKHU CTYIEHT JOJKEH:

3HaTh:

- COBpPEMEHHBIE TE€O/IC3MUECKHEe TPUOOPHI M METOABl WX HWCCICIOBAHUS, MOBEPKU U
IOCTHPOBKH;

- METO/Abl W TEXHOJOTHMIO BBIMOJHEHHUS Tomorpado-reoae3ndyeckux padoT B IOJEBBIX
YCIIOBHSX;

- TEOPHUIO U METO/bI MaTeMaTHYeCKOl 00pabOTKH pe3yabTaTOB T'€0Ie3MYECKIX N3MEPEHUI

C OIIEHKOH TOYHOCTH,



- 00J1a1aTh 3HAHUSIMU 110 BBIITOJIHEHUIO PACU€TOB HEOOXOAUMOM TOYHOCTH U3MEPEHUH.

YMers:

- WCIMOJB30BaTh COBPEMEHHBIC T'€OJIC3MYECKHE MPUOOPHI ISl W3MEPEHHS YIJIOB, JIHH
JIMHUMA ¥ TPEBBIICHUI;

- BBITIOJIHSATH UCCIIEZIOBAHMUS, TOBEPKH U FOCTUPOBKH MPUOOPOB;

- BBITIOJTHSATH IPOSKTUPOBAHNE TIOTUTOHOMETPHUYECKHUX XO0B U CETEH;

- BBINIOJHSATH TPEABAPUTEIBHYI0 00pabOTKY pe3ylbTaTOB TI'EOJE3UYECKUX H3MEPEHUH C
OLICHKOW TOYHOCTH;

- BBIIIOJIHSATH pacyeT He0OXO0IMMOI TOUYHOCTH U3MEPEHUI;

- IPOU3BOJIUTH MATEMATUYECKYIO 00pa0OTKy Pe3yJIbTaTOB TEXHUYECKOTO HUBEITHPOBAHMUS;

- BBIMOJHATH TeOJe3WdYecKue paboThl TO CO3MaHHI0 OOOCHOBaHUS METOAAMH
MOJIMTOHOMETPUH, TPOJIOKEHUEM TaXEOMETPHUUYECKUX XOJOB, 3aC€YKaMH; B BBICOTHOM
000CHOBaHUU — FT€OMETPUYECKUM HUBEITUPOBAHUEM;

- COCTaBIIATh K MPOCKTY MOSCHUTEIBHYIO 3aIUCKY;

- paboTaTh C COBpPEMEHHBIM IPOTPAMMHBIM OOECIICYCHHEM, HCIOJIB3YIOMUMCS TIPH
00paboTKe pe3yIbTaToB MOJEBLIX PadoT.

Bnaners:

- METOJIaMH{ TIPOBECHUS TONOTPado-TeOAe3NICCKIX U3BICKAHUH;

- KOMITBIOTEPHBIMH ITPOrpaMMaMi 00pabOTKH T'€0Ie3NICCKIX U3MEPCHHUI;,

- HaBBIKAMH PabOTHI C COBPEMEHHBIMU ITPUOOpaMu, 000PYI0BaHUEM U TEXHOJOTHSIMH JIJIS
MpoBeJeHUS TOmorpado-reoe3ndecKuMu pador.

B pesynbTaTe TPOXOXKACHHS JAHHOW TMPAKTUKH Yy OOYyYaromuxcs JOJDKHBI OBITh
c(OpPMHUPOBAHBI 3JIEMEHTHI CIICIYIOIIUX KOMIICTCHIIMH B COOTBETCTBHHM C TUIAHHPYEMBIMHU
pe3ylnbTaTaMl OCBOEHHS OCHOBHOHM TMpodeccHOHANbHONH 00pa3oBaTeNbHOM MporpaMmbl Ha
ocHoBe ®I'OC 1o naHHOMY HamNpaBIEHUIO MTOJATOTOBKHU:

OIIK-3 - crmocoOHOCTh HCIOIB30BaTh 3HAHUS COBPEMEHHBIX TEXHOJOTHHA TPOCKTHBIX,
KaJIaCTPOBBIX U JIPYTUX PabOT, CBSI3aHHBIX C 3eMJICYCTPOMCTBOM M KaJacTpaMH;

[TK-10 - cnocoOHOCTh UCIIONIB30BATh 3HAHUSI COBPEMEHHBIX TEXHOJIOTHI TIPU TMPOBEICHUH

3CMJICYCTPOUTCIIbHBIX U KaAACTPOBBIX pa60T.

MecTo 1 CpoKH NMPOBEAECHUS TPAKTUKHU
[Ipaktuka mnpoBoauTcsi ¢ Bele3oM B CeneHruHckuil paifon Pecny6nuku Bypsrtus

(reos1e3MYeCKUil TIOJTUTOH).



B cootBercTBrM ¢ @I'OC BO no HanpasieHuto noarotoBku 21.03.02 3emiaeycTpoilcTBO U
KaJacTpbl U y4eOHBIM IIJIAHOM CPOK MTPOBEACHUS MPAKTUKHU cocTaBisieT — 4 Henenu (1-# stam: 2
ceMecTp — 2 Hejenu, 2-i atait: 4 cemecTp — 2 HeJlen).

OO0mas TpyIOEMKOCTh MPAKTUKH COCTaBJISCT 7 3a4eTHBIX CAMHMI] 252 aKaaeMHUYECKHUX

qaca.

TpynoeMkocTs 1-r0 3Tana npakTuku: 4 3aueTHble €AMHULIBI 144 akageMUuecKHX Jaca.

Bunet paboT Ha npakTuke, BKItOYas Dopmbl
No Pazpnensl (3Tamsl) P P ’ P
CaMOCTOSITENIbHYIO paboTy 00yyaroumxes u TEKYIIEeTo
n/m MPaKTHKH
TPYAOEMKOCTh (B aKajl. 4acax) KOHTPOJIS
[ToaroroBuTENbHBIN
JTall: [1nan
- HHCTPYKTaX 10 WHCTpyKTaXH 10 TEXHUKE OE30MaCHOCTH, MPOXOKICHHUS
TEXHHUKE BHYTPEHHEMY PaclopsAKy, IpaBuiiaM pabOThl C | IPAKTHKHU.

1 | 6e3omacHOCTH; reozie3andeckumu npudopamu. @opmupoBanue | 3anoHEHUE
- COCTaBJICHUE yaeOnbIx Opuraa O63opHas jgekuus. Beimaua JTHEBHUKA
rJiaHa 3amanuii (8 4acos). MIPOXOKIACHUS
MIPOXOXKICHHUS MIPAKTUKH.
MIPAKTUKH.

PexornocuupoBka. [ToBepku npubGopoB u
obopynoBanus (6 4acos).
[TpousBoacTBeHHsblil | TeomgonauTHas cheMKa MECTHOCTH. 3mepeHue 0
OpMJICHHE
JTam: TEOJI0JINTOM FOPU30HTAIBHBIX YIJIOB. P
azjelna B
2 | TeomonuTHast [Tpokiaaka TEOAONIUTHBIX XOJIOB U ChbEMKa P
OTYeTE 110
ChEMKa cutyauuu (20 yacos).
MIPAKTUKE
O6paboTka pe3yabTaTOB TEOIOJIMTHOTO XO0/1a.
Omnpenenenue miomanei. Ilocrpoenne miana
TEOAOIUTHOM chbeMKH (20 yacoB).
HccnenoBanus v MOBEPKU HUBENUpPA U peek (6
[Tpon3BOCTBEHHBII | 4acoB).
Odopmnenue
JTaIl: OmnpezneneHne BHICOT MyHKTOB CbEMOYHOTO
azjena B
3 | Texamueckoe 000CHOBaHHUS € LENbIO MOTYYeHHs] HHPOpMAaIUK P
OTYeTe 110
HUBEJIMPOBAHUE o pensede mectHocTH (10 gacos).
MIPAKTUKE
CocraBieHue 1aHa MECTHOCTH Maciltadba P
1:500 ¢ ceuenuem penbeda 0,5 m (10 gacos).
OnpezaeneHye NOI0KEHU TOUEK OTHOCUTEIBHO
. | MyHKTOB Ch€MOYHOTI'0 00OOCHOBAHUS: TUIAHOBOE
[Tpou3BoaCTBEHHBIN
— TOJISIPHBIM CIIOCOOOM, BBICOTHOE — Odopmienue
TaI:
TPUTOHOMETPUUECKUM HuBeIHpoBaHuem (10 paszena B

4 | TaxeomeTpuieckas

4acoB). OTYETe 0
CheMKa .

O6paboTka pe3yIbTaTOB TaXEOMETPUIECKOM MPaKTHUKE

CHEMKH:

- BBIYHCIICHUE KOOPIUHAT U OTMETOK MyHKTOB




TaXEOMETPUUYECKUX XO/I0B;
- BBIYUCJICHUC OTMCTOK PCCUHBIX TOUCK;,
- IOCTPOEHHE IIaHA TAXEOMETPUIECKON
cbeMku (10 yacoB).

3aKIFOYNTEIbHBINA
JTal:

IToaroroska
OTYETOB.

MaremaTrueckas 00paboTKa reoIe3uIeCKUX
u3MepeHuit (6 4aco).

Kamepanbnast 00paboTka, BEIYEpUHBAHUE
Tonorpaguueckoro riaHa (8 4yacos).

3ammura
OTYETA 110
MPaKTHUKE

TpynoeMKoCTb 2-T0 3Tana NpakTUKU: 3 3aueTHble eAMHUIBI 108 akageMU4ecKiX 4acoB.

[TpoBepka BBINMOJIHEHHBIX PA0bOT C

Buasl paboT Ha IpakTUKE, BKIHOYA Ddopmbr
Ne | Paspernst (3Tambr) P P ’ P
CaMOCTOSTENIbHYIO paboTy 00yJaromuxcs u TEKYIIETOo
n/m MIPaKTUKU
TPYAOEMKOCTh (B aKaj. 4acax) KOHTPOJISI
[ToaroroBUTENBHBIN
JTal: [Inan
- HHCTPYKTaX I10 WHcTpyKTaxu o TeXHuKe 6€30MacHOCTH, MIPOXOKICHUSI
TEXHHUKE BHYTPEHHEMY paclopsiKy, IpaBuiiaM paOOThl C | IPAKTHKH.
1 | GezomacHocTH; reoje3nyeckumu npudopamu. opmupoBanue | 3anojgHEHHE
- COCTaBJICHUE yueOHbIx Opurag O63opHast nexius. Beiiaua JTHEBHUKA
IUlaHa 3ajaHui (8 yacos). IPOXOXKJICHUS
POXOXKJCHUS IPAKTUKH.
HPaKTUKH.
[Tpon3BOICTBEHHBIN . Odopmiecrne
[Tpsimast yrioBas 3aceuka. JIuneitHas, oopaTHas
JTam: paszznena B
2 yriaoBasi, KOMOMHUpOBaHHas 3aceuka (14
I'eonesnueckue OTYETE 110
4acoB).
3aCEUKH MPaKTHKE
ITponsBoncteennslii | [Ipumenenne 'HCC nns onpenenenust
. Odopmienue
JTam: KOOpJMHAT TOYEK 36MHOM IIOBEPXHOCTH.
azjena B
3 | Ilpumenenne T'HCC | OOpaboTka NOJy4YEeHHBIX TaHHHBIX B P
OTYETE 0
IpU reojie3nyeckux | pesyibrare ucnonb3oanus [ HCC nprueMHHUKOB
MIpaKTUKE
paborax (20 yacos).
[TpoexkTrpoBaHHE 3eMEIBLHOTO Y4acTKa
3aJJaHHOM IUIOLIA/IU ¥ COCTaBJICHUE IIpoBepka
[Tpon3BoICTBEHHBIH | pa30MBOYHBIX YEPTEXEH /ISl BBIHOCA IIPOEKTUPOBaH
JTam: IPOEKTHBIX TOYEK B HATYPY pPazIUuHBIMU us v
ITpoexTupoBanue METOIaMHU: pa3OoUBOYHBIX
4 | 3eMeNIbHOTO y4yacTKa | a) METO/ ITPOJIOKEHUS TEOJOTUTHOTO X0/1a; YepTeKEH.
3aJIaHHOM TUIOMAAN | O) MOJISIPHBIN METOT; [IpoBepka
U BBIHOC B HAaTypy B) METOJ MPSIMOYTOJIbHBIX KOOPAUHAT; pacueToB U
€ro TpaHull. ') METOJI TPOMEPOB IO CTBOPY; COCTaBJICHUS
1) meTon 3aceuek (20 yacos). CXEM.




IIPUMEHEHHUEM DIIEKTPOHHBIX TaXEOMETPOB (6

4acoB).
ITpoBepka
[Ipon3BOACTBEHHBII POBEp
ITocTpoeHre Teo0IUTHOTO XOa. MPOEKTa U
JTall:
Mertoa nepreHIuKyIsIpoB. 3akperieHue u pacyeTos,

5 | BoccranosieHnue B

. | obopmieHre Ha MECTHOCTH BOCCTAHOBJICHHBIX | ITPOBEpKa
HaType yTpauyeHHOU

MeXeBBbIX 3HAKOB (20 yacos). KYpHAJIOB U
YacTH IPAHULIBI .
YepTeKei.
3aKII0UYNUTEIbHBIN Matemaruueckas 00paboTKa reoe3n4ecKux
. 3amura
JTal: u3mepennit (10 yacos).
6 oTYeTa 1o
IToaroroBka Kamepanbnas 00paboTka, BEIYEpUUBaHUE
MIPaKTUKE
OTYETOB. tonorpaduueckoro riaxa (10 gacos).

IO OTOBUTEJIBHBIN STAII
HHCTpyKTa)X 00yJaronuxcsi Mo TEXHUKE 0€30IacHOCTH U MPaBHJIaM IOKaAPHOM
0€30MacCHOCTH, TMYHON TUTMEHbI U TPOU3BOJICTBEHHON CAHUTApUU BO BPEMS IIPOXO0KIACHUS
y4eOHOI PaKTUKH 10 TEOE3HH.

1. OOuue oJI0KEHHUS.

OO6yuaromuiics 00s13aH IpU IPOXOKAECHUN TPAKTUKU:

- cTporo coOroAaTh U MOAYMHATHCS PaBUIaM BHYTPEHHETO paclopsiika;

- W3ydaTb M COOJMIOAATh NpaBUIa OXpaHbl TpyAa U TEXHUKUM OE30IaCHOCTH,
IIPOM3BOJICTBEHHOI CaHUTApHH;

- HE OTJIy4aTbCsl C MECTa MPOXOXKICHUS IPAKTUKHU 0€3 pa3pelleHus: pyKOBOJAUTES.

2. IlpaBuira 6€30MaCHOCTH MIPH BBITTOJIHEHUH MOJIEBBIX paboT:

- JUIS TIPOXOX/IEHUS IOJEBOM MPAaKTUKU BCEM HEOOXOIUMO HMETh INPHUBHUBKY IMPOTHUB
KJIeILEBOro 3HIedannTa,

- IOCTOSIHHO OJIEpKaTh BCE NHCTPYMEHTHI B HCIIPABHOM COCTOSTHUU;

- TpuU Tepee3ax Ha ABTOTPAHCIOPTE IIOJB30BAaThCA TOJBKO aBTOMAalIMHAMM,
000pyTOBaHHBIMU JIJIs IEPEBO3KH JIFOACH;

- cobmofaTe TMpaBWia JOPOXKHOTO JBMXKEHMs, COONI0aTh OCTOPOXKHOCTh MU
IIPOU3BOJICTBE U3MEPEHUI Ha IIPOE3KEN YaCTH JOPOTH;

- TOTOP, IINIIBKH BEILIKH, MEPHBIE PYJIETKU HE Opocath, a epeAaBarb Apyr IApYry;

- IpU TOJB30BAaHUM TOMOPOM MPOBEPUTH Iepe]l HayaloM paboThl €ro HCHpPaBHOCTh
(HaZeXHOCTh KPETUICHUS TONOPHILA), CIIEAUTh, YTOOB! BOJIU3U HE HAXOAMUJIHCH JIIO]IH;

- [10JIEBBIE PAaOOTHI BBITIOJIHATH B OJIEXkAE U TOJIOBHOM YOOpE, HE XOIUTh OOCUKOM;

- [IpH TOTPY3KE Pa3pelIaeTcsi IepeHOCUTh:

- skeHmHe 10 20 KT

- My>kumnHe 10 60 Kr;



- Ipu Trpo3e paboThl MpeKpalarb, HE HAXOIUTbCA IO OTIENbHBIM JE€pPEBOM, Ha
BO3BBIIICHHBIX MECTaX U I'€0/I€3UUYECKUX CUTHANAX;

- oOyuarouuiics, OoOHapYXMBIIUI OMACHOCTb, O0s3aH €€ YCTPAaHHTb M IPENyNpenuTh
JPYTUX JMIL, HAXOAIIUXCS B pallOHE ONTaCHOCTH;

- 0 KaXJIOM HECYACTHOM CJIy4ae WM 3a00JI€eBaHUHM HEMEAJICHHO COOOLIUTh PYKOBOIUTEIIO
IPAKTUKU.

3. IlpaBuia moxxapHoii 6€30MaCHOCTH:

- KaTeropu4ecky 3alperlaeTcsl pa3BOJUTh KOCTPbI, OpocaTh HEMOTYIIEHHbIE CIIUYKU U
OKYPKH B JieCy, BOJIM3H [TOCTPOEK U B IPYTUX OTHEONACHBIX MECTAX;

- HE pa3pellaercsi KypuTb B IOMEIIEHUSAX, U B JPYIrMX MECTaX, HE OTBEIEHHBIX JUIf
KypEHUs;

- HE OCTaBJIATh 0€3 IPUCMOTpPA BKIIIOUEHHBIE AJIEKTPOHArpeBaTeIbHbIe TPHUOOPHI.

4. IlpaBuia TMYHON TUTHEHBI U IPOU3BOJICTBEHHONW CAaHUTAPUU:

- BO M30eXaHue MPOCTYABI HEJIB3sI JIKATh Ha 3eMJie, paboTaTh B JOXKIUIMBYIO MTOTOY MU
pu cuabHOM BeTpe. [IpoMoKkIIyro o€k ay nocie A0XK/s MPOCYILNTS;

- II0JIb30BAThCA BOJOM Ui NMUThS TOJBKO W3 MCTOYHUKOB, MPEAHA3HAYECHHBIX JUIS 3THX
HECH;

- 3anpeniaeTcs KynaTbCesi;

- COOII0IaTh YHCTOTY M MOPSJOK B JKWJIOM ITOMEUICHNH, Ha MPHJIETAIONICH TEPPUTOPUH U
Ha TEPPUTOPUU IPOXOKICHUS IPAKTUKU.

5. IlpaBuia noBeaeHMs Ha y4eOHOM MpaKTUKE.

[Tpu npoxosxxaeHuu npaktuku odyvaromuiicas ObSA3AH:

- [IOJIHOCTBIO BBIMOJIHUTD 33JJaHUE, IPEAYCMOTPEHHOE IPOrPaMMOii MPaKTUKH;

- IOAYMHATHCS AEUCTBYIOLIUM Ha ITPAKTHKE IIPABUIIAM;

- HECTHU OTBETCTBEHHOCTD 32 BBIMIOJHAEMYIO pabOTy U €€ Pe3yIbTaThl;

- B OOIIEKUTUY NOJIIEPKUBATh TOBAPHUIIIECKIE OTHOILIEHUS C MPOKUBAIOLUIUMHU, MPOSIBIISITH
HETEePIMMOCTb K CITydasiM HapyIIeHUs JUCLUIUIMHBL U TOPSIKA.

6. OTBETCTBEHHOCTh 3a HapyIIEHUs MpaBWJ TEXHUKHM O€30MacHOCTH, TMOXKAPHOH
0€30IaCHOCTH U MPOU3BOJICTBEHHOW CaHUTAPUU:

- 32 HapylleHHEe TMpaBUI TEXHUKH OE30MACHOCTH, MOXKApHOW OE30MacHOCTH U
MIPOM3BOJCTBEHHOW  CaHUTapuM oOOy4aromiyecss MpPUBIEKAIOTCS K  aAMHUHHCTPATUBHOU
OTBETCTBEHHOCTH, BIJIOTH JJO OTCTPAHEHMSI OT IPAKTUKH U OTYUCIICHUS U3 YHUBEPCUTETA,

- TpU HAHECEHMHM MaTepUaJbHOro ymepOa BHHOBHBIE HECYT MaTepUalIbHYIO

OTBETCTBCHHOCTD,



- B ClIy4dac, Korjga HapymeHHEC YCTAaHOBJICHHBIX ITOPAAKOB W ITPABUJI BBI3BAJIO TAXKCIIBIC

MOCJICACTBHA, BAHOBHBIC HCCYT OTBECTCTBCHHOCTD BILJIOTH OO0 erJIOBHOﬁ.

[TpaBuna oOpaleHus ¢ reo1e3nYeCKUMU IPUOOPaMU U UX XpaHEHHE

Bo Bpems paboThl B MOJIEBBIX YCJIOBUSAX MPUOOPHI MPEAOXPAHSIOT OT HAarpeBa COJHIIEM,
JOKJsl, NbUIM, OCOOEHHO NPU BBICOKOTOYHBIX H3MEPEHUSX.

[Ipu pabore nBUKEHHWE yacTeld MPUOOPOB MOJKHO OBITH IUIABHBIM, O€3 DPBHIBKOB HU
TOJIYKOB, YCHJINS, IPUKJIAIbIBa€Mble K HUM, — yMEpPEeHHbIMU. OnTHYecKre NpUOOpPHI 3aIUIIAI0T
OT JOXKJIf, CHEra M COJIHEYHBIX JIyded 30HTOM. Henb3s 3akuMaTh BHHTBHI CIMIIKOM CHIIBHO.
3ampemnaercss OCYLIECTBIIATh BpAIICHUE TEOIOJUTAa IOCPEICTBOM 3pHUTEIbHON TpyOsl. Ilpm
paboTe He PEKOMEHTyeTC sl OCTABJIATH IPUOOP Ha MITaTUBE O3 HAOTIOCHHS UCTIOJTHUTEISL.

IIpu nepexone ¢ OJHON CTaHLMHU HA APYryI NMPUOOPY HOJKHBI OBITH B TPAHCHOPTHOM
nojoxeHuu. Teononut (0yccoib) MEpeHOCAT OTBECHO Ha IITaTHBE, MEPHYIO CTAIbHYIO JIEHTY —
B pa3BEpPHYTOM BHJI€. 30HT CKJIa/bIBatoT. [Ipy nmomnagaHuu Teoa0auTa MOA JOXKAb WM MOKPBII
CHET CJIelyeT BHECTH €ro B MOMEIIEHHE, OOCYIINUTh, MPOTEPETh MATKOW YnCTOM canderkoit. He
cileflyeT CyHIMTh MpuOop BOJIM3K NEHCTBYIOIMX UCTOUHUKOB TEIljIa, TaK KaK MOXET MPOU30MTH,
packieliKa ONTUKHU U MOABATCS IPYTHe HEMCIIPABHOCTH.

B nernee Bpemsi BO3MOXXHO OOMJIBHOE MOINAJaHUE IbUIM HA ONTUKY. YJAIATh IbUIb
MOYKHO CIIepBa KHCTOYKOH, a 3areM caiderkoi. Tak Kak TEOJOJUTHl UMEIOT MPOCBETICHHYIO
OITUKY, TO OHU TPEOYIOT OCTOPOXKHOI0 0OpaIlleHUsI BO BPEMsl YUCTKH.

B 3uMHee BpeMms npu TOKPBITUM ONTUKU HHEEM, OCOOCHHO OKYJSPOB, €ro YIasioT
cyxont canderkoi. [Ipu monagaHum onTHYECKUX MPUOOPOB M3 XOJO/]A B TEIUIOE MOMEIIECHUE U
HAao0OpOT HE pPEKOMEHAYeTCs OTKphiBaThb (QyTissp B TeueHue 40-50 mMuH, Tak Kak ObicTpoe
U3MEHEHHE TeMIIEpaTypbl MOXKET IPUBECTH K 1opye mpudopa.

ITocne paboTsl onTuyeckre NpUOOPBI MPOTHPAIOT U YKIaAbIBalOT B pyTisipsl. IlepeBoska
UX OCYIIECTBISIETCS TOJIBKO B (PyTispax, a XpaHEHUE B CYyXUX NOMELIEHUSIX, 000pYyI0BaHHBIX
cremnaxkamu. LlltatuBel XpaHsaTcs B croiikax. [IpuOopsl pacrosnaratoT BOaJIM OT UCTOYHHKOB
terna. He pexkomeHnnyercst pacronaraTe CTEUIaXKH BJOJIb HapyXHbIX cTeH. [Ipu mnmm-tenpHOM
XpaHEeHUH TemIieparypa B MOMEUIeHHH AoKHa ObiTh oT 5 g0 30 °C. XpaHeHue B 3TOM Ke
MMOMEILIEHUHU KHUCIIOT, IIET0YEH U COJIEH HE IOMYCKaeTCA.

Pa3z0opka TeononMTa B MOJIEBBIX YCIOBUSAX HE pekoMeHayeTcs. Pa3pemaercst npou3BOAUTh
muib noBepku. CMaska TPYIIMXCS 4YacTell OCYIECTBIISIETCS MAacjaOM OINPEIEIIEHHBIX MapokK.
[Tepuonuuecku (pa3 B MOJTOAa WIM T0Jl) CMa3blBalOT TOPU3OHTAIBHBIE U BEPTUKAJIBHBIE OCH,
MOIbEMHbBIE, 3aKPENUTENbHbIE U HABOSIINE BUHTHI, KpEMaJIbepy 3pUTEIbHON TPYOBl U JpyrHe

TpyLIHECs y3JIbl U IE€TaH.



Peiiku cnemgyer comep)karh YHCTBIMH M OOeperaTh OT MEXaHWYECKHX MOBpeXIcHUU. B
IMOJICBBIX YCIIOBUAX B Hepa6oqu COCTOSAHUM HUX YKIAAbIBAIOT HA POBHYIO IMOBCPXHOCTD,
oOeperas ot neperuba, a pabodyro MOBEPXHOCTh PEUKH - OT COJIHEUHBIX JIydeil U 3arpsi3HEHUsL.
Hamoxk1me peiiku BbICYIIMBAIOT Ha YJIMIIE WM B IOMEIICHUH BJIalk OT HICTOYHHUKOB TeIljIa, TakK -
KaK OHHM MoryT nedopmupoBatbes. [lpyu AMUTENbHOM XpaHEHUU PEMKU YCTaHABIMBAIOT B CYXOM

MOMEIICHUH OTBECHO MJIM YKJIAJBIBAIOT Ha CTEIUIaXKaxX pedpoMm.

[lomyueHnne MHCTPYMEHTOB U YXOJ 34 HUMH
HeoOxonumbie 111 BBITIOJHEHHUST pabOT MHCTPYMEHTHI, IPUOOPHI, TTOCOOUsI OpUTaauphl
MOJIYYarOT OT COTPYAHHMKA KadeAphl MO POCIUCh B KypPHAJIC BBIJAYd U BO3BpaTa MpuOOpOB.
[Tpu monmydeHUu u BO3Bpare MpuOOPOB OpUTraarpamM CIeIyeT MPOU3BOIUTH BHEIIHUIA OCMOTP.
[Ipu ocMOTpe UHCTPYMEHTOB MPOBEPSETCS CIEAYIOIIEE:

1. CoxpaHHOCTh KOMILIEKTA (COTJIACHO OTIHCH).

2. IlmaBHOCTH BpalieHus BceX JeTajeil, PyKOATOK M BHUHTOB (uMOa, aiuaajsbl,
3PUTENBHON TPYOBI, KpEMaNIbEPhl, 3AKUMHBIX, MUKPOMETPEHHBIX U MOIbEMHBIX BUHTOB).

3. CoxpaHHOCTh YpPOBHEH MpU anuaagax TOPU30HTAIBHOIO U BEPTHKAJIBHOIO
YIJIOMEPHBIX KPYTOB, IUIABHOCTD IIEPEMEIIEHUS TY3bIPbKOB YPOBHEH.

4. VlcipaBHOCTh OTYETHOW CHUCTEMBI (JIMH3BI JOJKHBI ObITH O€3 LjapamuH, YeTKO
BUJIMMBI IITPUXH, IITKAJIBI).

5. UcnpaBHOCTB 3pUTENBHON TPYOBI (I10JIe 3peHHs] TPYObl JOIKHO OBITH YUCTHIM,
0e3 1apanuH, TPELlrH, JUH3bI B OIpaBax 00bEKTUBA U OKYISpe, onpaBa (hoKycHupyromie
JIMH3BI HE JIOJKHBI I1aTaThCs).

6. UucrtoTta MHCTpYMEHTAa U TPHUHAJICKHOCTEH (HE IOJDKHO OBITh MBUIH, TPS3H,
pKaBUMHBI U T.[.).

7. McnipaBHOCTH CUCTEMBI OCBELICHHS.

8. McipaBHOCTh CTOJIMKA M HOXKEK IITATUBA U JIP.

060 Bcex 0OHapyKEHHBIX HEJOCTAaTKaX (HEKOMIUIEKTHOCTb, HEUCIIPABHOCTh) OpUragup

JIOJKEH COOOIIUTh CBOEMY PYKOBOJIUTEIIO.

[IPOU3BOICTBEHHBII DTAIT
BeImoiHeHHE TOBEPOK M FOCTUPOBOK TE€OI0JIUTA
[lenb: HaydyuThCS MPOM3BOAWTH MPHEMOYHBIE W TIOJIEBbIE MOBEPKH TEOJOIHUTOB, HX
FOCTUPOBKH.
O6opynosanue u npuHagiexxHoct: Teogoautsl 3TSKII, 4T15IT u 3T2KII mraruBsl

HUM, OTBECHI, OTBCPTKHU, KITHOUH, IITTHIIbKHA.



[TopsinoK BBITOTHEHUS

1. BBINOJHUTH MPUEMOYHBIC IOBEPKU TEOIOTHTA.

[ToBepka — 53TO MNpoBEpKa TEXHUYECKOTO COCTOSHHS TEONOJUTOB Iepes] HadaloM
MOJIEBBIX Pa0OT.

FOcTpoBKka — 3T0 McHpaBlieHHE HAPYLIICHHBIX T€OMETPUUYECKUX U ONTUKOMEXaHUIECKUX
YCIIOBHI Ka4eCTBEHHOH paboTHI IprudOpa.

[ToBepku MOTyT OBITH IPUEMOYHBIMH U TIOJIEBBIMH.

[TpuemouHble MOBEPKH MPOU3BOAATCA HpPU MOJIYYEHHH TEOAOJIUTA CO CKJIaja, HpU
nepegaye ero OT MaTepUaJbHO OTBETCTBEHHOIO JIMIA, @ TAKXKE €CIM TEOJOJUT IOJBEPrajcs
MEXaHUYECKUM BO3JCHCTBUAM, yAapaMm.

[Tpu momydeHUM MHCTPYMEHTa B MEPBYIO OuYepelb MPOBEPSETCS €ro KOMIUIEKTHOCTb U
[IEJIOCTHOCTb. B KOMIIIEKT K TE€OAOJIUTY JOJKHBI BXOJIUTh: YEXOJI, IITATUB, OTBEC U OPHUEHTHUP
— Oyccob.

3akpenuTenabHbIe, HABOIIIINE M MOJIBEMHBIC BUHTHI JOJDKHBI IUIABHO BpamaTbes. ITO
yCIIOBHE TIOBEPSIETCS BPALIEHUEM 3aKPETUTENIbHBIX, HABOAALIMX U MTOIbEMHBIX BUHTOB.

Ecnu pe3b0a He copBaHa, HO BUHTBI Pa0OTAIOT HE MJIABHO WJIM UMEIOT TYTOH X0/, HYXKHO
OTIPENICNIUTh M YCTPAHUTH MPUYHHBI, BBI3BIBAIOIINE 3T OTKJIOHCHHS.

N300paxenue B 1osie 3peHUst TpyObl IOJDKHO OBITH 4eTKUM. UTOOBI IPOBEPUTH 3TO
ycIIoBHE, TpYOYy HABOAAT Ha Oelblil TUCT Oymaru, npeJBapuTeIbHO HApUCOBAaH HAa HEM NpsMbIe
JIMHUY TIOJT pa3HBIMU yIJIaMu JpyT K Apyry. Eciu n3obpaxenue quHuil yetkoe, 0e3 MCKaKeHUH

U paIy’KHBIX OJIMKOB, YCIOBHUE BBIMOIHSIETCS.

Puc. 1 Ocu teomonura



Teonmonut uMeeT cieayromue OCHOBHBIE OCH M TNIOCKOCTH:

OcHosnas ocb (ocv epawgenus) meodoruma ZZi - NWHUS, TEPHUCHIUKYISIPHA K
TOPU30HTAILHOMY KPYTy U IPOXOAIIas Yepe3 ero UeHTp.

Buszupnas ocv - BooOpakaemasi INpsiMasi, COSIMHSIIONMAs IepecedeHre HUTEH CEeTKU U
OINITHYECKHUI IIEHTP OOBEKTHBA.

Ocb yununopuueckoeo yposus UUI - kacarenbHas K BHYTPEHHEH MOBEPXHOCTH aMITyJIbI
YPOBHSI B HYJIBITYHKTE (HYJBIYHKT YPOBHS - HAMBBICIIAS TOYKA aMITyJIbl, CEpeiiHa JeICHIH Ha
aMITyJie).

Ocb eépawenus mpyoer HH\ - nuHHs, BOKPYT KOTOPOH BpallaeTcsi 3pUTelibHAst TPyOa B
BEPTUKAJIBHOM IIJIOCKOCTH.

IInockocme 1umba - MIAOCKOCTD, MPOXOIAIIAs Yepe3 BHYTPEHHUE KOHIIBI ICICHUH JInMOa.

Konnumayuonnas (8usuprnas) niockocms - IIIOCKOCTh, 0Opa30BaHHAss BU3UPHON OCHIO
NP BPAILCHUHU 3pUTEIbHOM TpyOs! BOKpYT ee ocu HHp

2. BBINOIHUTE TOJIEBbIC TIOBEPKU TEOI0IUTOB (pUC. 2).

a
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Puc. 2. IloBepku HMIHHIPHUECKOTO YPOBHSI: @ — yCTaHOBKA MO IBYM BHHTAM;
6 — yCTaHOBKa I10 TPEThEMY BHHTY;B — IMOBEPKa MPABUILHOCTH YCTAHOBKH YPOBHS;
n — ouu(pPOBAHHBINA MITPUX JTUMOA; M — YHUCIIO JACIIEHU MUKPOCKOIIA;

1,2,3 — BUHTHI; 4 — My3bIpEK aMITyJIbI

IToBepka Nel. IloBepka ocv HMIIMHAPUYECKOTO YPOBHS.

Och UUIUHAPUYECKOTO YPOBHS Ha aluaaie TOPU3OHTAIBLHOTO Kpyra JOKHA OBITh
MEPIECHINKYJISIPHA K OCHOBHOM OCH BpalllEeHHUs] MHCTPYMEHTA.

Jns moBepkM ATOro yCIOBUS YPOBEHb YCTAHABIMBAKOT [0 HAINPABICHUIO [JBYX
MOABEMHBIX BUHTOB #, Bpalllas HUX B IMPOTUBOIIOJOXKHBIE CTOPOHBI, NPUBOIAT MY3bIPEK Ha
cepeauHy aMITyJsibl (puc. 2, a). 3areM ypOBEHb YCTAaHABJIMBAIOT IO HAIPABJICHUIO HA TPETHH
BHUHT, MOBOpayuBas TeooauT Ha 90 ° u, Bpamas ero, NpuBOAAT IMy3bIPEK HA CEPEIUHY aMITYJIbI
(puc. 2, 6). TeomonuT BO3BpAIIalOT B HUCXOAHOE IMIOJIOKEHHUE, HECKOJIBKO KOPPEKTUPYS
MOJIO’KEHUE YPOBHS, TaK KaK MPHU BpAICHHMM BHHTA BO3MOXXHO HEKOTOPOE €ro CMELICHHUE.

IToBoporom Ha 90 ° mpoBepsOT, HET JM OTKIOHEHUM IIY3bIPbKA, a 3aT€M ITOBOPAYMBAIOT



teonoauT Ha 180 ° (puc.2, 6).Ecnu my3bIipek Bo3myxa OCTajCs B HYJIEBOM ITYHKTE YPOBHS WM
OTKJIOHWJICS Ha OJJHO JI€JIEHHE — YCJIOBHE BBIIOJIHEHO. B MPOTUBHOM cily4yae UCIPaBUTEIbHBIM
BUHTOM IIy3bIpEK CMEILAIOT Ha IIOJIOBUHY BEJIUYMHBI OTKJIOHEHHUS K LEHTPY aMIyjbl U
MOBTOPSIOT TIOBEPKY.

I[ToBepka Ne 2. [ToBepka BUBHPHOHN OCH 3PUTEILHON TPYOBHI.

BusupHas ock 3puTEnbHON TPyOB!I JOJDKHA OBITH MEPHEHIUKYISIPHA K TOPU3OHTAIBHOM
OCH BpAIlICHHUS.

Jlis moBepkH ATOrO YCJIOBHUS TEOJOJNUT YCTAHABIMBAIOT B paboyee IMOJIOKEHHE,
3aKpEIUISIOT KPYr JIMMOa ¥ HaBOJAT HA YETKO BUAMMYIO YAAJIEHHYIO TOUKY. TOUKY BbIOHMpArOT
TaK, 4TOOBl TpyOa HAXOAWIACh B IOJIOKEHHH, OJIM3KOM K TOpu3oHTaiIbHOMY. [locime TouHOro
HaBEJCHMS LIEHTpa CETKM HUTEH Ha TOYKY OEepyT OTCUET IO T'OPU30HTAJIBHOMY KpYry IpH
MOJIOKEHUU BEPTUKAIBHOrO Kpyra cieBa oT Tpyosl — KJI — kpyr neBo. [lamee teomonut
pa3BopauuBaioT Ha 180 a TpyOy mepeBOAST uepe3 3€HUT U HABOAAT HA Ty K€ TOUKY. 3aTeM
OepyT OTCYeT M0 FOPU30HTAIBHOMY KPYry IpPH IOJIO)KEHUH BEPTUKAJIBHOTO Kpyra crpaBa —
KII — xpyr npaso.

Pa3zHocTps Mex Iy OTcueTaMu JI0JKHA ObITH paBHA
180° + 2t',
rae t' — TOYHOCTh TEOA0IUTA.

Ecnu 370 ycnoBue HE BBINOJNHSETCS, IPOU3BOAAT UCIPABIIEHUE. YTOJ MEXKIY BU3HPHOM
OCBIO U MEPHEHAUKYISIPOM K OCH €€ BpaIlleHHs Ha3bIBaemcs KOIMUMAYUOHHOU NOSPEUHOCIDIO.
Jns ycTpaHeHHWsl 3TOM MOTPEIIHOCTH BBIYUCISIOT €€ BEIIMYMHY U OINpPENENsSIOT NMpaBUIIbHBIN

orcuet (puc. 3).

\\ | /
\dy/
OCE BPallEHHA

/ \\ TpybH
/ \ HHUTEH

Puc. 3 Omnpenenenne KOMIMMAIIMOHHON NOTPEITHOCTH:
@ — pacueT KOJIMMAIMOHHOM MOrPEIIHOCTH;

60— HCIIPABJICHUC KOJIIMMAallMOHHOM OIIIMOKH C NepEeMCIICHUCM BCpTHKaHBHOﬁ HUTH



Otcuertsr:

KJI=;KII=.

KonnuManuoHHas OrpemHocTh:

C=KIJI-180°-KII, (15)

C=

[Torpemuocts OonblIe JBOWHOW TOYHOCTH TEOOJIMTA, MMO3TOMY BBIYHCISIOT BEPHBIC
OTCYETBHI:

KI-¢=

2

KT+ €=

[Torpemuocts Oonble JBOWHOW TOYHOCTH TEOAOJINTA, MOITOMY BBIUHCISAIOT BEpPHBIC
OTCYETBHI:

KIT-¢=

2

KIT+ €=

3areM HaBOJAIIMM BUHTOM alUAaAbl TOPHU3OHTAJIBHOIO Kpyra YCTaHaBIMBAKOT
IIPABWJIBHBIN OTCUET

[Tocne nepemenieHUs anuaaabl LEHTP CETKHM HUTEW CMECTUTCS ¢ TOukU. [t ucnpaBieHus
OMMOKH OTBHHYMBAIOT KOJIMAYOK AuadparMel, OCIAOISIOT HMCIPABUTEIBHBIC BEPTHKAIBHBIC
BUHTBHl, @ BEPTUKAJIBHYIO HUTh IIEPEMELIAIOT [O COBHAACHUA C TOYKOM IIpU IOMOIIU
VCIIPABUTEIBHBIX TOPU30HTAIbHBIX BUHTOB, 3aKPEIUIIOT UX U MIOBTOPSIOT TOBEPKY.

Ecin xomnuManMoOHHAas MOTPEIIHOCTh B IpeAenax JAONycKa, BUHTBI OKOHYATEJIbHO
3aKperIsiOT ¥ HAaBUHYMBAIOT KOJIMAuoK Ha TpyOy.

[ToBepka Ne3. [ToBepka rOpu30HTAIBHON OCH 3pUTEIBHOM TPYOBI (puC.4).

['opu3oHTanbHAs OCh BpalleHUsI 3pUTENBbHOM TpyOBl NOJDKHA OBITH MEPIEHAMKYISIpHA
OCHOBHOW OCH BpalICHUs TEOIOJIUTA.

OTO ycloBUE MOBEPSAIOT B CIEAYIOLIEH MOCIEI0BATEIbHOCTU. TE€0I0INUT YCTaHABIUBAIOT
HEJIaJIeKO OT KaKoro-JInOO BBICOKOTO IMpeaMeTa (cTeHsl 3A1aHus). Ha HeMm BBIOMpAIOT TOUKY Tak,
4yTOOBI MPU HaBEJIEHUHM Ha 3Ty TOUKY LIEHTPAa CETKM HHUTEH 3pUTENIbHOW TpyObl BU3UPHAs OCh
COCTaBJIsIa C TOPU30HTOM yrou nopsaka 15—20°. HaGmogaeMyto TOUKy IPOEUPYIOT JBAXKIbI
(mpu mnonoxenuun BeptukanbHoro kpyra KII u KJI), omyckas TpyOy BHHM3, ONM3KO K
TOPU30HTAILHOMY TIOJIOKEHUIO BU3UpHON ocu. Ilpu »ToM 06a paza OTMEHAlOT IMOJIOKEHHUE
BEPTHKAIBHOTO MITPUXa CETKH B TOYKaX al U dp. TEOPETHUECKH 3TH TOYKH JOJKHBI COBIAIaTh.
HecoBnanenue o3HauaeT HaTM4KMe OMNOKH.

[TockonpKy TEPHNEHAUKYISIPHOCTh OCEH TapaHTHUPYETCsS 3aBOJOM, YCTPAHEHHE JTOTO



z[e(beKTa BO3MOJKHO TOJIBKO B OIITHKO-MEXAaHNYCCKUX MACTCPCKUX HUJIU B 3aBOACKUX YCIOBUAX.

HenpaBuibHoOe MOI0KEHUE OCU BPAIICHUS TPYOBI Otsec

Puc. 4. Cxema noBepKy TOPU30HTAIBLHOM OCH BpaIlleHHs TPYOBI:
a — HEeMpaBUWIbHOE MOJI0KEHUE OCU BpallleHUs! TPyOBbI;

0 — yCTaHOBKa TEOJ0JIMTA IIPU BBIOOPE TOUKU A U €€ MPOSIUPOBAHNE

[ToBepka Ne 4. [ToBepka MONTOKEHHSI CETKH HUTEH 3pUTENbHON TPYOBI (pHC. 5)

Puc. 5. Cxema noBepKkH MOJOKEHUSI CETKU HUTEH 3pUTEIbHON TPYOHI:

1, 2,3,4 — 3akpenuTeNbHBIE BUHTHI AUa(parMbl

BepTukanbHas HUTh CETKU 3pUTENBHON TPYOBI T0JKHA OBITH OTBECHA, a TOPU3OHTAIbHAS
— MEPIECHUKYIIIpHA BEPTUKAIBHOM.

Jlns moBepku »Toro ycinoeus Ha paccrosHun 10 720 m nmopsemmBaror oTtBec. Ha
n300paXkeHHe IIHypa OTBECa HABOAST BEPTUKAJIbHYIO HUTh CeTKHM HuUTeil. Eciau BepTukanbHas
HUTb CETKU HA BCEM MPOTSIKEHUU COBIIAJAET C JINHUEHW 0TBECA — YCIOBHUE BBINOJIHACTCH.

[ToBepKy MO rOPU30OHTAIILHOM HUTH MPOU3BOJAT CIEAYIOUIMM 00pa3oM. [ OpH30HTaNbHYIO
HUTb CETKH 3pUTENIbHOI TPyOBl TEOA0INTA, IPUBEIEHHOTO B pabouee MOJI0KEHHE, COBMEIIAIOT

C TOYKOW, ynajieHHOW mpuMepHOo Ha 20 M. 3aTeM MEIJIEHHO MOBOPAYMBAIOT aluAany, u, €CiIu



TOYKA HE CXOJUT C TOPU3OHTAILHOW HUTH, YCIIOBUE BBIIOIHICTCS.

Ecnmu  ycrnoBue He BBINONHSAETCS, OTBUHYMBAIOT KOJIMAYOK 3PHUTEIBHON  TPYOBI,
3aKpBIBAIOIINI YETHIPE HCIPABUTENIBHBIX BUHTA JUaparMbl. OTH BHUHTHI OCIAOISAIOT |
CETOYHOE KOJIBIIO IIOBOPAYMBAIOT TaK, YTOOBl BEpTUKalbHAs HUTh COBIAJa C JIMHHEH OTBeca,

MOCJIE Yero BUHTHI JradparMbl 3aKpEIUISIOT U 3aKPIBAIOT KOIMAa4KkoM (puc. 6).

BoinosiHeHne NOBEPOK U IOCTHPOBOK HUBEJIHPOB

ens: Hay4yuThCSd MNPOM3BOAUTH TMPUEMOYHBICE U TIOJEBbIE TIOBEPKH HHUBEJIHPOB,
IOCTUPOBAHUE HUBEIIUPOB.

O6opynoBanue u npuHamnexuoctu: HuBenupbl 3H3KJL, 3HS5JI mratuBel K HUM,
OTBEPTKH, KIIFOUH, HIMHIbKH.

Iopsaaok BbINOJIHEHUS

1. BhINOJHUTH IPUEMOYHBIC TOBEPKH HUBEIIUPA.

[IpueMouHbIe TOBEPKU MTPOU3BOJAATCA MPHU MOIYYEHUU HUBEIUPA CO CKIIaJa, IpU repeaayde
€ro OT MaTepHUaIbHO OTBETCTBEHHOTO JIMIIA, a TAKXKE €CIIU MPUOOp MOABEPraliCs MEXaHUIECKUM
BO3JECHCTBUAM, yAapaMm.

[Ipu monmyueHun WMHCTpyMEHTa B TMEPBYIO OYEPEIb MPOBEPSETCS €ro KOMIUIEKTHOCTh U
LIEJIOCTHOCTb.

3akpenuTenbHble, HABOJSAUIUE M MOJBEMHBIE BUHTHI JOJDKHBI IUIABHO BpallaThCs. ITO
YCJIOBHE TTOBEPSETCS BPAIICHUEM 3aKPEMUTEIbHBIX, HABOSIINX U MOAbEMHBIX BUHTOB.

Ecnu pe3pba He copBaHa, HO BUHTHI PabOTAIOT HE TUIABHO WJIM MMEIOT TYro X0, HY>KHO
OTPENIETTUTh U YyCTPAHUTh MIPUYHHBI, BHI3BIBAIOIINE 3TH OTKJIOHEHHUSI.

2. BBITIONHUTH M0JIEBbIE TIOBEPKH HUBEJIHPA.

[ToBepka Nel. Och Kpyrioro ypoBHs JOKHA OBITh MapaielbHa BEPTUKAIBLHON OCH
BpaIeHusl HUBEIHpa.

[TogbeMHBIME BHUHTaMHU TIOJIBOJSAT MY3BIPEK YPOBHS B IIEHTp ammyibl. [loBopaumBaroT
TpyOy HuBenupa Ha 180°. Ecnm my3bIpek comien ¢ IeHTpa, TO HCHPABUTEIbHBIM BHHTOM
BO3BpAILIAIOT €ro K ILEHTPY Ha IMOJIOBUHY BEIMYUHBI OTKJIOHEHHUS, a 3aTeéM IOJIbEMHBIMU

BUHTaMHU IMOABOAAT B LICHTP. HOBepKy " UCTIPABJICHUEC MTOBTOPAKOT HECKOJIBKO pas.



I[ToBepka Ne2. BeprukanpHasi HUTh CETKM HHUTEH B paboyeM IOJOKCHHH HUBEIHpa
JIOJKHA OBITh OTBECHA, & TOPU3OHTAIbHAS — MEPICHIUKYIISIPHA €.

3aBoJ| rapaHTUPYeT NEPHEHIUKYISIPHOCTh HUTEW CETKH, IO3TOMY IOBEPSIOT TOJIBKO OJHY
BEPTUKAJIbHYIO HUTh. [I0 KpyriomMy ypoBHIO NPUBOJIAT HUBENUpP B pabouee nosoxkeHue. Kpecr
CeTKM HUTEH 3pUTEIbHON TpyOBl HABOAAT Ha LIHYP OTBECA, PACIOJIOXKEHHBIM Ha PacCTOSIHUU
20—30 M ot HuBenupa. Ecnu BepTHKaibHAs HUTH IEpeceKaeT IIHYp OTBEcCa — YCIOBHE HE
BBINOJIHSACTCS. B 3TOM cilydae CHMMAIOT OKYJSPHYIO 4acTh TPYOBI, OTITYCKAIOT CPEAHUN BHHT
IUIACTUHKM Ha YeTBepTh 000pOTa, a KpalHUIl BUHT — Ha IeIblii 000pPOT M OCTOPOKHO
IIOBOPAYMBAIOT IUIACTMHKY B HYXHYIO CTOPOHY. 3aT€M HAJEBaIOT OKYJISAPHYIO 4acTb TPYObl U
NOBEPAIOT IOJIOKEHUE CeTKU. llociae ycTaHOBKM CETKH 3aKpeIUIfOT IUIACTUHKY U OKYJISIPHYIO
4acTh TPYOBI.

[ToBepka Ne3. BusupHas ocb 3pUTENbHON TpyObl NOJDKHA OBITH HapaijelibHa OCH
KOHTaKTHOI'O LIMJIMHAPUYECKOIO YPOBHS.

OTO TIJIaBHOE YCIOBHE, KOTOPOMY JOJDKEH OTBEUYaTh Ka)KIblii HUBEJIHUpP, BU3HPHYIO OCb
KOTOpOTr'0 YCTaHABJIMBAIOT TOPU30HTAJIBHO MPU TIOMOILY YPOBHSI.

IToBepky IpOM3BOIAT ABOMHBIM HHUBEIMPOBAHUEM JIMHUU JUIMHOW OKOJIO 75 M. B Toukax
A u B 3abuBator xocThuid. B Touke A yCTaHAaBIMBAIOT HUBEIMP TaK, YTOOBI €ro OKYJISp
IIPOEKTUPOBAJICS HA LIEHTP KOCTHUIA, a B TOUKe B ycranaBnuaroT peiiky. Husenup npuBoadar B
paboyee MoN0KEHUE U C TOUHOCTHIO 10 1 MM PYJIETKOM UM peHKON U3MEpSIOT BBICOTY Ipudopa
I1, T.e. paccTOsSIHKE OT LIEHTPa OKYJISIpa 10 LeHTpa KocThuls. 1o peiike OepyT BeMUUHY OTCYETa
TOYKM B —-B, 3aTeM HUBENINp NEPEHOCAT B TOUKY B, a peliky — B Touky A. Husenup npusozsr
B pabouee MOJOKEHHE, U3MEPSIIOT BBICOTY MpHOopa Iz M Mo peiike OepyT BEIMUYMHY OTCYETa
TOYKH A — a.

Ecin Bu3npHas ocb He MapajjiesibHa OCH YPOBHSI M MMEET HAKJIOH BBEPX, TO BMECTO
OTCYETOB MO pelKaM B OJAHMUX TOYKaxX OYyAYT B3AThl OTCUETHl B APYTHMX TOUYKaX C OIIMOKOM,
paBHOI X. AOCOJIIOTHBIE 3HAYEHUS NTPEBBILICHNS] TOUKU B Haj Toukoi A mpu HUBETUPOBAHUU C
NepBOM CTAHIMHU (HUBEIHP B TOUKE A )

-h =1 + Xx- bu co BTOpOI#i cTaHIMK (HUBETUD B TOUKE A)

h=a - x - 7oKHBI OBITH PaBHBI MEXKAY CO00i. [109TOMY MOXKHO 3amKcaTh PaBEeHCTBO

i 1+ x-

b=a-x-i,.

X:(a...b).f/\

To ecth ommbKa B OTCUeTax H3-3a HEMapaljaCIbHOCTH BHSHpHOI)’I OCH U OCH KOHTAaKTHOI'O

MAJTUHAPUYECKOTO YPOBHS paBHA IMOJYCYMME OTCYETOB IO peiikam 0e3 MOJIyCyMMBI BBICOT



MHCTpyMeHTa. Eciu X He mpeBbliaeT 4 MM, TO yciaoBue BeinosiHseTcd. [Ipu x>4 MM ocu
HCMapaJIC/IIbHBI. B stoMm cirydac i1 CTaHIOUHU B TOYKC B Breruncnsiercs BepHLII\/JI OTCUET? = a —
X, COOTBETCTBYIOLIUM MAapauIeIbHOCTH BU3UPHOM OCH M OCU YpOBH:A. Bpaiuas sneBallOHHBIN
BUHT, HABOJAT CPEAHIOI HUTh Ha 3TOT OoTcYeT. [Ipym 3TOM KOHIBI My3bIpbKa YPOBHS B IOJIE
3peHusi TPyObl pa3oiIyTcs. 3aTeM OTKPBIBAIOT KPBIIIKY, 3aKPbIBAIOLIYI0 HUCIpPaBUTEIbHBIC
BUHTBI HUJIMHAPHUYICCKOI'0 YpOBHA, U, Bpallasd BCPTUKAJIBbHBIC UCIIPABUTCIIbHBIC BUHTHI YPOBHA,
TOYHO COBMEIIAIOT M300paKeHHsS KOHIIOB MY3bIpbKa B TOJIe 3peHUs TpyObl. Jliast KOHTpoIs

MOBEPKY OBTOPSIOT.

HccenenoBanyue KOHCTPYKIMM TEOLOJIUTOB
YcraHoBka TeonoMTa B padouee I0JIOKeHHe, H3MepeHHe TOPHM30HTAJIBbHBIX H
BEPTUKAJIbHBIX YIJI0B TE€OA0JUTOM
Henb: wm3yunts yctpoiictBo TteomonutoB 4T15I1, 3T2KII u 3TSKII u HayuuThes
IPOM3BOJIUTH OTCUETHI MO BEPHBbEPAM HM OTCUETHBIM MHKpOCKomam. [IpuoOpecTr HaBBIKH 1O
IPUBEICHUIO TEOAOJIUTa B pabouee IMOJOKEHHE, a TAKKE B M3MEPEHUM YIJIOB, HAyYUThCS

HU3MEPATDb paCCTOAHUSA € IIOMOIIBIO AAJIBHOMECPA TCOA0JIMUTA.

Ob6opynoBanue u npuHamiexkHoctu: teogonautbl 4T15I1, 3T2KII u 3TSKII mrraTussl,
HUBCJIMPHBIC PEHKH, BEXU, OJJAHKU YTIIOMEPHBIX KypHAIOB
1 - 6okoBas KphIIIKa;
2, 4 - 3aKpenuTeNnbHbIe BUHTHI;
3, 5 - HAaBOAIIE BUHTEIL;
6 - FOCTUPOBOYHBIN BUHT IIUJIHHIPAYECKOTO YPOBHS;

7 —IMIMHIPUYECKUNA YPOBEHB

8 - KpyTJIbli ypOBEHb;

9 - FOCTUPOBOYHBIN BUHT KPYTJIOTO YPOBHSI,

10 - Mukpockor;
11 - okynsip 3puTenbHON TPYOBI;

12 - xonmavoxk;

13 - xpemaibepa;

14 - ropuzoHTaNIBHAs OCB;

15-Bu3up

Puc 7 . Oomuii Bug teomonuta 3TSKII



Onpenelienne HeHbI JeJieHUs JIUM0OAa U TOUHOCTH OTCUNTHIBAHUS
OTcueThbl N0 FOPU30HTAILHOMY U BEPTHKAJIBHOMY Kpyram
V¥ teononurta 3TSKII oTcueTHbI MUKpOCKON IIKaJIOBOW. B BepxHel 4acTu 1o 3peHus
MHKPOCKOIIa, 0003HaueHHOro OykBoit B (puc. 8), BUAHBI IITpUXH JrMMba BEPTHKAIBLHOIO Kpyra
Y IITPUXU OTCYETHOM IITKAJIbI, @ B HWKHEH YacTH TOJIA 3peHus, 0003HaueHHON OyKkBO# I, BUIHBI

TPpUXU JII/IM6a TOPU3OHTAJIIBHOI'O Kpyra U IITPUXU OTCYETHOM IIKAJIBI.
a E s 6

Puc. 8 Ilone 3penus orcueTHoro Mukpockomna teogoiaura 3TSKIT
a) OTcueT no BepTUKAIIbHOMY KpyTy - 0° 35';
Ortcuet no ropu3oHTAILHOMY Kpyry 125° 06'.
0) Otcuer 1o BepTUKaJIbLHOMY Kpyry +3° 45,5';

Otcuer 1o ropuzoHTaILHOMY Kpyry 74° 27,5

Ha o6onx kpyrax HaHECeHBI TOJBKO T'paJyCcHbIe ITPUXH. Kakaplii rpaayCHBIN ITPUX
noanucad. CrenoBarenbHO, IeHAa JeneHus auMOo0B coctasiser 1°. Ha ammpansl kpyros
HAHECEHbl OTCYETHBIE IIKAJIbl C LIEHOM neieHMs 5'. OTH IIKanbl BBIBEIEHBI B I0JIE 3PEHUS
MUKpockorna. HauanpHoe neneHue mKajabl TOPU30HTAIBHOTO Kpyra o0o3HaueHo 1udpoit 0, a
KOHeuHOe - udpoit 6, uro o3Havaet 60'. [llkana BepTUKaIbHOTO Kpyra UMeeT /Ba psaa uudp. B
BEPXHEM Py HadaJlbHBIA IITPUX, 0003HAaUeHHBIN 1K poit 0, pacrojokKeH cieBa, a KOHEUHbIH,
0003HaueHHbIH HU(POI 6, pacroyioKeH cripaBa.

B HuxHeM psiny onudpoBKa BhINOIHEHA HA000POT U LU(PBI UMEIOT 3HaK MUHYyc. OTcueT
10 TOPU3OHTAJIBHOMY KPYTy IIPOU3BOJIUTCS B CIEIYIOIIEM MOPSIKE.

CHauazna cuMThIBaeTcsl ¢ JIMMOA YMCIIO IpaaycoB (IO MITPUXY JuUMOa, MonajaroeMy Ha
OTYETHYIO HIKaJly), 3aTe€M I10 OTCUETHOM IlIKaje Oepercs oTcueT ¢ TOYHOCThIo 0.1 aeneHus, uyTo
cootBercTByeT 0.5'. IHAEKCOM i1 OTCUMTBHIBAHUS MUHYT CIYKUT IITPUX T'PALyCHOIO JCIICHUS
auMOa, HaxoAsIuics Ha oTcueTHOW mikaine. Ha puc. 2a oTcuer mo ropu30OHTAIbLHOMY KpPYTY
paBeH 125°06'.

[Tpu OTCUMTBIBAHUM IO BEPTUKAIBHOMY KPYT'y YHMCIIO I'PaJyCOB CUMTHIBAETCS TaK XKeE, KaK
U TI0 TOPU3OHTAIbHOMY Kpyry. IIpm 3ToM rpanycHble AefeHusi BEPTUKAIBHOIO Kpyra HUMEIOT

3HAKHU OO0 TUTIOC, JTMOO MUHYC.



Eciu B mpenenax mkanbl HaXoAWTcs WITpUx JMMOa Oe3 3HaKa, TO Ha IIKaJle OTCYET
Oepercs Mo BepxHeMy psiay nudp (cineBa HapaBo), U MOJHBIN OTCUYET 3aMUCHIBACTCS CO 3HAKOM
wnoc. [o HwkHeMY paay nudp HIKaIbl OTCYET OEpeTcst B TOM ciydae, KOTJa B MpeJiesiax IIKaIbl
HAXOJUTCS IITPUX JIUMOA CO 3HAKOM «MHUHYC». OTCUET 3alUChIBACTCS CO 3HAKOM MHUHYC.

1. IlpuBecTH TEOAOJUT B padouee MOJIOKEeHHE

Lenmpuposanue meoooauma 3TSKIl BBIIOTHSIOT C TMOMOIIBI0 HUTSHOTO OTBECA,
YKPEIUIEHHOI0 Ha KpIOuke Tperepa TeogoiuTa. OcTpue OTBeca COBMELIAIOT C LEHTPOM KoJia
(BepmIMHOW yria) HaXkaTHeM Ha yIopsl OalIMakoB INTaTHBa HOTOW W HEOOJBIIUM
NepeMeIleHuEM Tperepa Ha rojiopke mrarusa. LlentpupoBanue ontrudeckoro teogoiauta 3TSKII
MPOU3BOJIAT MPHU TMOMOIIU BH3UPOBAHUS CETKM HUTEH TPYyObl HAJl BEPUIMHOW YIIia, OMmycKas
TpyOy BEpTUKAILHO OOBEKTUBOM BHM3. OTIYCTHUB CTAaHOBOW BHUHT, TpErep TEOI0JIUTA
NepeMenaloT Ha TOJIOBKE ITAaTHBA, MOKAa IIEHTP CETKH HUTEH He COBMAJET C IIEHTPOM Kolia
(BepLIMHOM yTIIa).

T'opusonmuposanue meodonruma BBIIOIHSAIOT NPU TOMOIIM YPOBHS T'OPU30HTAJILHOTO
Kpyra. Ymopamisisi TOJIbEMHBIMA BHHTAMH, IIy3bIPEK YpPOBHS YCTaHABIMBAIOT B CpeaHEE
MOJIOXKEHHUE.

Yemanoexka mpyoer ona nabnioodenus. I'pyboe naBenenue tpyObsl Teomonuta 3TSKIT Ha
BEXYy IMPOU3BOIAT 110 MEXAaHMYECKOMY BM3UDPY, a OTYETIMBOE M300pa’k€HUE JIOCTHIaeTCs
BpaieHueM BUHTa (OKycHpoBKH (kpemanbepbl). B teomonmure 3TSKII rpyboe HaBepcHune Ha
BeXy MPOU3BOJAAT MO ONTHUYECKOMY BHU3UPY, YKPEIUIEHHOMY Ha 3pUTEIbHON TpyOe, B KOTOPOM
OTUETJINBO TMPOEKTHpYyeTCs Oenblii KpecT Ha dyepHOM ¢oHe. HaBeneHme BepTUKAIBbHON CETKH
HUTEW TPOU3ZBOAAT HA OCHOBAaHUE BEXHM, YTO YMEHBIIAET OIIMOKY OTKJIIOHEHUS BEXU OT
OTBECHOTO IIOJIOKEHUSI NPU €€ ycTaHOBKE. YeTKOoro u300pakeHHs CeTKH HUTEH TOCTUTraroT
BpallleHueM BUHTA OKYJISIPHOU TPYOBI.

2. W3mepuTHh rOpM30HTAIBHBII YIroJ cnoco0oM MOJHBIX IPUEMOB.

Jlns  u3MepeHus TOpPU30HTAIBHOTO yIyla TEOJOJUT YCTAHABIMBAIOT B  BEpLIMHE
U3MEpSEMOro yrijla, HNpUBOJAT €ro B palouee MOJIOKEHHE, 3aKpeIUIIOT JIMMO U, Bpaiias
anuany, BUSUPYIOT TpyOy Mpu mojoxeHuHn BepTukanbHoro kpyra KII cHauana Ha mpaByio wiu
3a/IHIOIO 110 XO/1y TOUKY, a 3aT€M Ha JIEBYIO WJIH MEPEIHIOI0 N0 X0y TOUKY. TOYHOro HaBeAeHus
BEPTUKAIBHOW HUTH CETKH Ha M300pa)K€HWE BEXH JOCTUTAIOT BPAIICHHUEM HABOJSIIETO BHHTA
amuaanel. [locne BU3MPOBaHUS HA KXY W3 TOYEK MPOM3BOJAT OTCUETHI. Tak BBHITIOTHAETCS
MOJIYIIPUEM.

Jlns u3MepeHus yria TMOJHBIM TPUEMOM 3PHUTENbHYI0 TpyOy MEepeBOISAT depe3 3EHUT
(BepTUKAJIBHBIA KPYyT MpPU 3TOM MPUHUMAET MojokeHue Kpyr yueBo - KJI) u Bu3upyror cHauana

Ha 3a/THIOI0 TOYKY, a 3aTE€M Ha NCPECAHIOIO TOUKY ITPOU3BOAAT OTCUCTEI.



JlaHHBIE U3MEPEHUH 3aHOCST B YTJIOMEPHBIN KypHaJ.

Tabmuna 1.
Y IIIoMepHBIN KypHal
Jara Hao0mroman
Teononut 3anucan
Ne No Touek | IlomoxxeHue Otcuer 1o Yron u3z | Cpennee

CTaHIIMH BHU3UPOBAHUA BCPTHUKAJIBHOI'O TOPU3OHTAJIbHOMY | ITIOJYIIpHCMaA u3

Kpyra Kpyry yIJI0B

BhITIONMHSAIOT BBIYUCIICHWE BEIUYHMHBI yriia. BenmwmuuwHa yria w3 KaxkIoro MoJylnpuema
paBHA Pa3HOCTH OTCUYETOB: OTCYET HA3aJ MUHYC OTCYET Brepes. PasHOCTh MexIy 3HAYCHHUSIMH
YIJI0B U3 MOJYIPUEMOB HE JI0JDKHA IPEBbIIIATh

+ 2t'. Jlnsg reomonura 3TSKIT : £ 2' =+ 2 « 30" =1".

Ecim  ommbOka wW3MepeHWd B JONMYCTHMBIX  IIpelneiax, TO  PacCUUTHIBAIOT
CpeIHee 3HAYCHUE yIIIa, T. €. BEJIMYHUHY YTJia, HK3MEPESHHYIO TIOJTHBIM TPHEMOM:

yroi u3 1-ro nomynpuema Bor = X

yroJi u3 2-ro noxynpuema o = X

Pa3HOCTHh MEXKIY yIIIaMH U3 TMOJTYIIPHEMOB

Bort-Ban = ;

CpeaHEC 3HAUYCHUC U3MEPCHHOI'O yTJIa

Bar + Ban

2

3. N3mepuTh BepTHKAIBHBIIH YroJ

Henenust Ha numbe BepTukaibHOro Kpyra teomonurta 3TSKII omudpoBansl mo xomy
YacOBOM CTpENKU ¢ MUHYCOM U OT 0° MpOTHB X0Ja YaCOBOM CTpENKU - O3 3HaKa, YTO O3HAYaeT
MIOJIO)KUTEIIBHBINA OTCUET.

BeprukanpHblii Kpyr JMMOa HAarjyXxo 3aKperjieH Ha 3pUTEeNbHOH TpyOe TeoqoiuTa U
MOBOpPAUYMBAETCS BMECTE C HEW BOKPYI TOPU3OHTAIBHON OCH TpPYyObl OTHOCHUTEIBHO HYJIb-
HITPUXOB aJTH/1a]bl.

I[J'I}I HU3MCPCHUSA YIJIOB HAKJIOHA TCOHOJJHUT IIPUBOIAT B pa60qee IMOJIOKCHHUE, 3aTCM LICHTP



CEeTKM HHUTEH 3pUTEIBHOW TpPyObl BHU3UPYIOT Ha Habmomaemyro Touky (puc.8). Ilpm sTom
MOJIOKUTCIIBHBIMA CUYHUTANOTCA YIJIbI, KOr'Ja Ha6moz[aeMa51 TOYKa BBIIIC TOPHU30HTA HpI/I60pa,

OTpULATCIIbHBIMU - KOT' Ia HaGJIIO,Z[aeMaSI TOYKa HUIKC T'OPHU30HTA.

FopuzouT
HHCTPpYMEHTAa

Puc. 9 [lopsnok u3mMepenust yrioB HaKJIOHA

[locne HaBeneHuss TpyObl Ha TOYKy Oepercss OTCYET MO  BEPTHUKAIBLHOMY
Kpyry (cHauaja T1pu IoJoKeHMM BepTukaipHoro kpyra KII, a 3arem - KJI).
BenuunHy BepTHUKaJIBHOTO yIiia ONPENEsitoT pacyeToM:

KJI + KIT
Kl

'

a=KJ-MO,(10 )a = MO - KII

4. 3mepeHHe pacCTOSIHMA 110 ONITHYECKOMY AaJILHOMEPY

Ha onHoM KoHIE wW3MepsieMOM JMHUM YCTaHABIMBAIOT TEOAOJUT, a Ha JAPYyrom -
JAIIbHOMEPHYIO WJIM HUBEJIUPHYIO pelKy. [IpuBoasT TeoqoauT B pabouee MoioxKeHne, HaBoIsAT
3pUTENbHYI0 TpyOy TeomonuTa Ha peilky M OepyT OTCYeThl IO BEpXHEH U HIKHEH
JAIbHOMEPHBIM  HUTSM 3pUTENbHOM TpyObl. Pa3HOCTH OTCUETOB [aeT paccTOsHUE B
caHTHUMeTpax 1o peike. [l ompeneneHus yria HaKJIOHA HM3MEPSIEMOrO pAcCTOSHUSA K
TOPU30HTY MPOU3BOJAT OTCUET IO BEPTUKAIBLHOMY KPYT'y TEOJ0JIUTA.

PaccrosiHne, M3MepeHHOE HHUTSHBIM  ONTHYECKUM  JaJbHOMEPOM  (HAKJIOHHOE),
BbIUHUCIIsETCS 10 hopmyie:

S=Kmn+eg,

rae” - koapdunuent ganpHomepa (y coBpeMeHHbIX TeofoauToB K = 100); ¢ - mocTosHHas
JanpHOMEpa (B TEOI0JIMTaX, MMEIOLINX 3PUTENbHYIO TPYOYy C BHYTpeHHeH (HOKycHpoOBKOi, ¢ =
0);

1 - Pa3HOCTh OTCUETOB MO pelKe MO JaTbHOMEPHBIM (KpailHUM) HUTSIM CETKH 3pUTENIbHOMN

TPYOBL.



HccaenoBanue KOHCTPYKIMH HUBEJHMPOB M HUBEJIHPHBIX peek. CHATHE OTCYETOB IO
HHUBEJHPHBIM peiikaM. Y CTaHOBKAa HUBEJUPA B padouee MoJI0KeHHe

Llenv: O3HAKOMUTBHCS C KOHCTPYKIMEH HHBEIMPOB, HAyYUThCS YCTAHABIMBATh WX B
pabouee M0JI0’KEHHE; HAYUUThCs IPOU3BOIUTH OTCUETHI 10 HUBEIUPHBIM peiKaMm.

Obopyoosarnue u npunaonesxicnocmu: nuseaupor 3SH3KJI, 3HS5JI u ST Berger mrarussl,
HUBEIIUPHBIE PEUKHU.

Iops10K BHINOJIHEHUS

1. YcranoBuTH HUBENHP M MPAKTHYECKH O3HAKOMUTHCS C €r0 KOHCTPYKIHEH

(puc. 10).

Hugenup 3H3KJI cocTouT U3 1ByX yacTeil — HUMKHEHN U BEpXHEH.

HwxHss yacTh nmeer:

® TPYKUHHYIO TUIACTHHY C OTBEPCTUEM IO/l CTAHOBOW BUHT;

® TpU NOABEMHBIX BUHTA [yl YCTAaHOBKM IIpuboOpa B pabouee MoJIoKeHue;

e Tperep, HUMEIOIIMHA BTYJIKY, B KOTOPOM KpEHmUTCS M BpallaeTcs BEpPXHss YacTb
HUBEINPA.

BepxHss yacTh nMeer:

® OIIOPHYIO TUIATY C KPYTIBIM YPOBHEM IS Tpy00id yCTaHOBKH MPHOOPA;

® 3pUTENbHYIO TPYOy € LMIMHIPUYECKHMM YPOBHEM JUll TOYHOH ycTaHOBKHM IpuOopa,
n300pakeHre KOHIIOB KOTOPOTO IEepeAaeTcsl B IMOJIe 3pEHHs TPYOBl CIIEUATbHONW ONMTHYECKON
CUCTEMOM.

Co cCTOpOHBI OKyJsipa 3pUTENBHOM TpyObl HaXOIATCS HCIPABUTENbHBIE BHUHTHI
WIMHAPUYECKoro ypoBHs. Ha camMom oOkynsipe uMeeTcs KOJbLlO, BpalleHHEM KOTOPOro
NOOMBAIOTCS PE3KOr0, YETKOTO H300pakeHUsl CETKHM HUTEeW B Tmoje 3peHus Tpyosl. [lpm
HaBEJICHUH 3PUTENBHOW TPYObl HAa PEMKy YEeTKOCTH H300pakKeHUs TOOMBAIOTCS BpaIlCHHEM
BUHTa Kpemalibephl ((POKyCHHKA) Ha 3pUTENIbHON TpyOe.

3putenbHas TpyOa ¢ OJJHOM CTOPOHBI MPUKPEIIEHa K OMIOPHOM MIMTE MAapHUPHO, YTO JaeT
BO3MOXXHOCTh 3JICBAIIMOHHBIM BHHTOM WCIIPABIIATH TIOJOKEHUE BHU3HPHOW OCH, T.€. TOYHO
NIPUBECTH €€ B TOPU30HTAIBLHOE MOJIOKEHHE (JIBE MOJOBUHKH IUJIHMHIPUIECKOTO YPOBHS B TTOJIE
3peHust TPYObl CO€AMHEHBI, 00pa3zyroT mnouykpyr). Ilog oOBEKTUBOM 3pUTENBHON TPYyOBI
UMEIOTCS 3aKPENUTEIbHbIN U HABOAIIMHN, NI MUKPOMETPEHHBIH, BUHTHI.

2. BBITIONHUTH CXEMY HUBENUPA M YKa3aTh €r0 COCTABHBIC YaCTH



Puc.10 Tounsrit auBenup H-3:

a - BUJl CO CTOPOHBI KPYTJIOTO YPOBHSI; O - BHJI CO CTOPOHBI IUIMHIPUYECKOTO YPOBHSI;
B - BHJI CO CTOPOHBI OKYJISipa 3pUTEIbHON TPpyObI 0€3 MpeaoXpaHUuTEIbHOTO KOJMaYKa:
1 - norbeMHBIE BUHTHI; 2 - 3JICBAIIMOHHBINA BUHT; 3 - KPYTJIbId YPOBEHB; 4 - KpeMalbepa;
S - KOpPIyC 3pUTEIbHON TPYOBbI; 6 - HABOASIIIUM BUHT; 7 - Tperep; 8 - 3aKpenuTeIIbHBIA BUHT;
9 - o6bexTHB; 10 - OKyIsAp C IUONTPUIHBIM KONBIOM; 11 - KOHTAKTHBIN HUINHAPUIECKHIA
YpPOBEHB; 12 - FOCTUPOBOYHBIE BUHTHI IUIMHIPUYECKOTO YPOBHS; 13 - kpplmka; 14 - ceTka

HUTeH; 15 - MeTayunueckas TiacTuHa; 16 - Kperne)kHble BUHTHI CETKH HUTEH

Tabmumna 2
TexHuueckue xapakTepucTUKU TouHoro HuBenupa 3H-3KJI
TexHu4eckue napamMerpsl 3H-3KJI

Cpennsisi KBaipaTHyecKasi OTPEIIHOCTh U3MEPEHUs NMPEBBIIICHUs Ha | 3

YBenuueHue 3puTenbHoN TpyObl, KpaT 22
HanmMeHnsbiiee paccTosiHuE BUSUPOBAHUS, M 1,2
JlnanazoH paboThl KOMIIEHCaTopa 15°'
Macca, kr 1,3

3. TlpakTu4ecku 03HAKOMUTHCS ¢ HUBEITUPHBIMU peiikamMu
Husenupnas peiika PH-3 packmagHas, W3roToBlieHa U3 JEPEBIHHBIX OpPYCKOB
TOJILIMHON 2,5 cM, MHUPUHOA 8 cM. bpycku MMEIT ABYTaBpOBOE CEYEHHE U COEIUHEHBI

MEXIy co00M mapHUpoM. YacTu peiiku Mpy pacKiIaJbIBAHUH CKPETUISIIOTCS BUHTOM.



Peitka nByctoponHss. Ha omHOU CTOpoHE pelKHM JEJICHUSI HAaHECEHbl YEepHOM, a Ha

JIpPYro KpacHOM Kpackoul. JlelleHHUsl CAaHTUMETPOBBIE, Yepe3 OJUH CAHTHUMETP 3aKpallCHBI

Kpackou. JlecsaTp HelIeHuH OJHOro JEUMMETPA PACIIONOKEHBI C OJHOM CTOPOHBI, BTOPOIrO

nenumerpa — ¢ apyroi. Ilpu 3ToM mepBble MATh AEICHUH KaXXA0ro AenuMerpa o0pa3yroT

oykBy E. JlenumeTpbl 0003HaU€HBI YUCIIAMHU.

1. VYcraHOBUTH HUBENHP MO KPYIIIOMY ¥ HWJIMHAPHYECKOMY YPOBHSIM.

2. TlpousBecTu OTCYETHI IO peiikaM, YCTAHOBJICHHBIM B Toukax A (3ajaHeil) u B

1843

1939

Puc. 11. ITone 3peHust HuBeIMpa

Otcuer 10 peﬁKe MMPOU3BOAUTCA C TOUHOCTBIO 1O MUJIJIMMETpA, T.C. OH JOJIKCH UMCTH

yerbipe mudpsel. [lepBeie ABe — KOJIMYECTBO NEIMMETPOB — UYUTAOTCA MPSIMO IO peiKe.

TpeTLH umbpa — IICJI0C KOJIMYCCTBO CAHTUMETPOB OT HavdaJla ACHUMETPaA 10 l"OpI/I3OHTaJ'IBHOI71

HUTHU CCTKH. quBepTaﬂ umppa — KOJIMYCCTBO MUIINIUMETPOB — OIPCACIIACTCA Ha TIJia3

HHTepHOHHHHeﬁZ ACJICHUEM ITOCJICAHETO CaHTUMETpPA l"OpPI30HT2U'ILHOI>i HUTBIO.

1. HapucoBatb cxemy HUBeNUpOBaHuUs TUHUU AB.

2. 3amucaTh OTCYETHI B KypHaI HUBEIHpoBaHus (Tadum. 1)

TOYHBIC

Tabaumna Ne 3
KypHan HuBenMpoBaHusI
Otuetsl 10 pelike [IpeBbrienus
[Iuxetsr TpoMesy Topu30HT Ot™meTkHn
U+ | sanuue| mepeaHue + - npudopal’ BBLIYHCIICHHBIE




PexornocuupoBka

Ha y4eOHOM MONUTOHE PYKOBOAWTENh MPAKTUKHU OINPEACNSeT s KaXIoW Opuraib
TPaHMIIBl YYacTKa, HA KOTOPOM HEOOXOIMMO MPOU3BECTH TOMOTPAPUICCKYIO ChEMKY, a TaKXKe
HCXOJHBIC MMYHKTHI ¢ M3BECTHBIMU KoopauHaTamu X, Y, H. O0yuaromnuecs moapoOHO U3yqaroT
Y4acTOK, BBIJICJICHHBIM 17 MpoBedeHuss padoT. 3HAKOMATCS C pealbHOM CcHuTyalueill Ha
MECTHOCTH, H3y4aloT pelbed) MECTHOCTH (BBIACHSIOT dJeMeHTapHble G(opMbl penbeda,
OTMEYAIOT X XapaKTEPHbIC TUHUU U TOUKH, PUKCHUPYeT HaJloKeHHe MeNKuX Gopm penbeda Ha
KpynHbie). Ha ocHOBe u3ydeHHs ydacTKa ONpENessioT Ha MECTHOCTH OJaronpusiTHble MecTa
JUTS 3aKPETIICHUS. BEPIUIMH TEOJOJIUTHOTO (TaXeOMETPHUUECKOT0) X0a.

Bb160p MyHKTOB CHbE€MOYHOM CETH OCYIIECTBISETCS C YI€TOM TaKUX YCIOBHH Kak:

* B3aWMHAs BUIUMOCTH MEXK]Y MPEIbIIYIIEM H MOCIEAYIOMUM TYHKTOM;

* BO3MOXKHOCTh OXBaTa BCEro BBIJIECIEHHOr0 ydacTKa 0e3 MPOMYCKOB C 3aKperIeHHBIX
MYHKTOB ChEMOYHOMN CETU

* XOpOIMi 0030p MECTHOCTH C KaXJOW TOUYKH CHEMOUYHOW OCHOBBI, MO3BOJISIOIINI
MIPOU3BOJNTH TOMOTPA(QUUECKYIO ChEMKY;

* ynoOCTBO YCTaHOBKH ILITATHBA;

¢ ynoOCTBO MPOBEACHUS YIJIOBBIX U JIMHEWHBIX H3MEPEHUH U JIp. ;

*  PACCTOSIHME MEXIY COCETHUMH ITyHKTaMU JOJDKHO OBITH He Ooiee 150m.

3aKperuiecHre Ha MECTHOCTH ITYHKTOB MTPOU3BOJAMUTCS MPEIBAPUTEIHHO 3arO0TOBICHHBIMU
JEPEBSHHBIMU KOJIBIIIKAMHU U CTOPOXKKaMH JuaMeTpoMm 2 - cM. Kombiiek BOMBAaIOT BPOBEHD C
3emiiei, octaBisisi He Oonee 1 - 2 cM HaJ MOBEPXHOCThIO. B IeHTpe Kombllika 3a0uUBaroT
MaJCHbKHIA TBO3JUK, HAJ KOTOPHIM B JaJIbHEHWIIEM OyaeT IEHTPUPOBATHCS TEOIOJHT.
Kompimek Oyner sBISTHCS HOCHTENIEM KOOPJAWHAT W BBICOTBHI. OH B Tpoliecce BCEH MPaKTHKU
JIOJDKEH OCTaBaThCs )KECTKO 3aUKCUPOBAHHBIM. Eciii BO BpeMsi MPaKTUKH KOJBIIIEK H3MEHUT
CBOE TIONIOKEHHE, TO HeoO0XoauMo OyneT ero 3akpenuTh 3aHOBO M OMNPEAENIUTh €ro

KOOPAWHATHI U BBICOTY.

20—-30cm
KOJAbIULICK

~

<

Puc. 12. 3akperuienrne Ha MECTHOCTH ITYHKTOB TaXCOMETPHUYECKOTO X0/1a

CTOpO)KOK CIIYKUT IJIA y,H06CTBa OTBICKAaHU ITYHKTA. Ero momxHo OBITh XOpouro BUAHO



Ha MecTHOCTH. Ha cTopoke nenaiot cpes, Ha KOTOPOM 3alKMChIBAIOT HOMEpP OpUrajabl U HOMED
IYHKTA.

3aKkperneHHble Ha MECTHOCTH IMYHKTBHl ChEMOYHOM CETH 00pa3yloT ChEeMOYHYIO
CeTh, KOTOpas MOXKET ObITh TPEX BUOB:

1. 3aMKHyTast ceTh, IPU HEOOXOJUMOCTH C JAMArOHAIbHBIM XOJOM (CHEMKY BEIEM IO
4acOBOM CTpENKE, U3MEPSEM IIPABbIE 110 XO1Y YIJIbI).

2. Pa3oMkHyTasi ceTh, onuparouiascs Ha JIB€ Iapbl MYHKTOB, (AMPEKIHOHHBINA YyTroi,
BBIYHUCIISIEM, JTUOO 3a/1aeM).

3. Bucsunii xon. [IpuBsizka ocyiecTBIsgeTCsa TOJbKO K OJHOM Mape MyHKTOB.

B ocHoBHOM oOyuarmuecss CO34al0T 3aMKHYTYK0 CBHEMOUYHYK CE€Th, HHOIZA C
JMarOHAJIbHBIM XOJO0M.

[Tocne 3akpernieHus: MyHKTOB Cb€MOYHOM CETH Ha MECTHOCTH ITPOU3BOAAT U3MEPEHUS, T.€.
U3MEPSIIOT PACCTOSHUS MEX]1y IyHKTaMU, TOPU30HTAIbHbIE U BEPTUKAJIbHBIC YTJIBI.

IIposokeHne Te0JOTUTHOIO X012

ToYkM TEOMONUTHOTO XOAAa CHYXKAaT IUIAHOBBIM CHEMOYHBIM OOOCHOBAaHHEM IS
MPOU3BOJCTBA TONMOrpauueckux ChEMOK KpYyMHbIX MacmrtaboB. Llenp  mpomnoskeHus
TEOJIOJINTHOTO XO0J/la, — MOJyYeHUE KOOPAMHAT €ro TOYeK. TeOoJIONUTHBIE XOJbl MOTYT OBITh
3aMKHYTBIMH WJIH Pa30MKHYTHIMH B 3aBUCHMOCTH OT ()OPMBI y4acTKa MECTHOCTH, IOJIEKAIIETO

CbCMKC.

Puc 13. 3aMKHYTBII T€OTOMUTHBINA X011 Puc 14. Pa30oMKHYTBIN T€OJOJUTHBINA X011

3aMKHYTBII XOJI TPHUBS3BIBAECTCS HE MEHEE YeM K JBYM IYHKTaM OIOPHOW CETH,
Pa30MKHYTBIH — K JABYM IMapaMm TaKuUX MYyHKTOB. YTJIOBas MPUBS3KA OCYIIECTBIISIETCA MyTEM
M3MEPEHHS TIPUMBIUYHBIX YTJIOB: bo— s 3aMKHYTOTO XOfa; by M bs— st pa3zomMkHyTOTO. B
MOPSIKE UCKIIOYCHHUS] PA30OMKHYTHIM XOJ MOXKET OBITh MPUBSA3aH TOJIBKO K JABYM IyHKTaM

OTIOPHOM CETH B €ro Havale. B TakoM xojie (BHCsueM) TomycKkaeTcs He 6oyiee IByX CTOPOH.



IIpy cbeMke U30JUMPOBAHHBIX YYacCTKOB MECTHOCTH, KOI/la TIpUBA3Ka K IyHKTaM
['ocynapcTBEHHON TI€0AE3UYECKOH CETH HE MMEET NPUHIMUIHAIBHOTO 3HAYEHMS, 3aMKHYTbIE
TEOJIOJINTHBIE XOIbl MOIYT HE OIHpaTbCsl HA IIYHKThl OIOPHOW TI€0Je3MYeCcKOll ceTH, a
KOOPJIMHATBl UX TOYEK BBIYUCISIFOTCA B YCIOBHO IPUHATON CHCTEME KOOPJIMHAT, Ha3HAYaeMbIX
nepBoil Touke. [Ipu 3TOM B 00513aTEIbHOM HOPSIIKE AETAETC OPUEHTUPOBAHUE NIEPBON CTOPOHbI
X0J1a OTHOCUTENBHO YacTel cBeTa, Jid yero B Touke T1 m3mepsercss MarHUTHbBIN asumyt AMT1-
T2. lupexunoHHslil yrosa 31oil ctopoHsl all-T2.mpuHuMaeTcs B KaueCTBE UCXOJHOTO M MOKET
OBITH BBIYUCIICH TIO (hopmyJie

a=Am+t d- g,

rae d — CKIIOHeHHe MarHUTHOM CTPEJKH; g — CONMKEHUE MEPUINAHOB.

MarHuTHBII a3UMyT U3MEpPSETCs MPU MOMOIIM Oyccosiu, KOTOpas KPEemUTCs K TEOHOIHTY,
npu nojoxeHnu BeptukaibHoro kpyra KJI. Ilopsnok neifictBuii crieayromui.

Teomonut ycraHaBnuBalOT B Touyke 11 TEONOMUTHOrO XoJa M HPUBOIAT B pabouee
nosioxeHne. OTKPEIUSIIOT 3aKPENUTEIbHOE YCTPOUCTBO OYCCONM TakK, YTOOBI €€ CTpeika Morjia
CBOOOJHO BpalllaThCsl B TOPU3OHTAIBHON IIIOCKOCTH.

2. 3akpemsfloT JUMO, OTKPEIUISIOT aauJaly M COBMEIIAIOT HMX HY/IH, [OBOpAavyMBas
TEOJOIUT. AJIUAany 3aKpeIuIsioT.

OtkperuiaroT 1MMO U, IOBOpAaYMBasi TEOJ0JINUT, TOOUBAIOTCSI TOUHOTO COBMEILIEHUS CTPENIKU
Oyccomn ¢ ee mmauennr C-IO (ceBep-tor). B pesynbrare HyleBoil mTpux aumba Oynaer
OpPUEHTHUPOBAH Ha MarHUTHBIN ceBep. JIuMO 3aKkperuisior.

4. OTKpemIAIoT anuaaay U BU3UPYIOT 3pUTENIbHYIO TPYOY Ha BEXY, YCTAaHOBJICHHYIO M TOUKE
T2 teomonutHOro X04a. bepyT oTcueT no ropuzoHTaILHOMY KpYTY, KOTOPBIH U OyJIeT 3HaUeHUEM
MarHUTHOTO azumyta HanpasieHus T1-T2nepBoil cCTOpOHBI TEOJOJUTHOTO XO/1a.

KamepaiabHylo 00padoTKy HAauMHAIOT C MPOBEPKHM U OOPAaOOTKH IOJIEBBIX >KYpHAJOB.
3aTeM COCTaBIAIOT CXEMY TEOJOJMTHBIX XOZOB. Y BEPUIMH IOANUCHIBAIOT CPEAHHME 3HAYCHUS
TOPU30HTAIIBHBIX YIJIOB, a BO3JIE€ KaXXJOW CTOPOHBI — €€ IOpHU30HTalbHYI0 AnuHy. Ha cxemy
HAHOCAT TaKXe IYHKTbl T€0/E€3MYECKOM CETH, K KOTOPBIM OCYLIECTBIIAJIACh IPUBS3KA
TEOMONUTHBIX X008 ([1111,T1).

BeruucnutensHbple paboThl MO ONpPEAENCHUIO KOOPJIMHAT BEPIIMH TEOJOJMTHOTO X072
BKJIIOYAIOT B ceOs:

1) O6paboTKy yIIIOBBIX U3MEPCHUI W BBIYHUCIICHHE JUPEKIIMOHHBIX YTIIOB CTOPOH;

2) Brruucnenue npupameHnii KOOpAWHAT ¥ KOOPIUHAT BEPIIMH X0/1a.

Bce BblunciieHns BenyTcsl B CIIELUMANIbHOM BEJOMOCTH. B BEIOMOCTH BBIUCBHIBAIOT BCE
HCXOJIHBIE TAHHBIC U HAYMHAIOT 00pa0OTKY.

O0padoTKa yrjioBbIX H3MEpPEHUI U BbIYUCICHHE THPEKIIUOHHBIX YIJIOB CTOPOH



1)

BbIUuCIAIOT CyMMy NU3MEPEHHBIX YITIOB X Pysy

zﬁu&w :ﬂl +:82 +'”'+:8n;

2)

BeI4HCIAI0T TEOPETUYECKYIO CYMMY YITIOB X Breop

> f gy =180+ (N —2)

T N — KOJIMYECTBO YIJIOB.

fﬂ :Zﬂu&w _Zﬂmwp

Brruncnsior yriaosyro Hesi3Ky fp

3)
4) [Tony4yeHHyIO YIVIOBYIO HEBS3KY CPaBHHMBAIOT C JONYCTHUMOM HEBSA3KOM, T.K.

BEJIMYMHA YIJIOBOM HEBSA3KHM XapaKTepU3yeT TOUHOCTh U3MEPEHUs YIJIOB, OHA HE JIOJKHA ObITh
0oJbI1IE MTPEIEIbHO JOIMYCTUMOMN BEIUYNHBI

<
fﬁuj’M - fﬂdon

IPICS

fﬂaon - il ,\/ﬁ

Ecmn w3mepennast HeBs3ka fg,;, He NpEeBBINIACT NOIMYCTHMOH, TO BBIYHCICHUS

MpoOaOJIKAKOT. B IMPOTHUBHOM CJIY4Uac€ MMOBTOPSAIOT IMOJICBBIC U3MCPCHU.

5) VrIoByr0 HEBSI3KY paclpeiessiioT M0 U3MEPEHHBIM yriiaM MOPOBHY € 0OpaTHBIM
3HaKOM

f
5y =~ _F
n
IIpu sTOM
Z 5ﬂ == fﬂumt

(ECJII/I HCBA3Ka HE ACIUTCA 0e3 ocraTka Ha YHUCIO yrijioB, TO HECKOJIBKO OoJIbIIIHE

MONPABKU BBOJAT B YIJIbl ¢ KOPOTKUMHU CTOPOHAMHU, BCJIEICTBHUE HETOYHOCTH LIEHTPUPOBAHUS
TEOJ0JUTA U BEX).

IBucnpi = usMi +§ﬁ|

6) BBIUUCIAIOT UCTIPABIICHHBIC YIIIbI

KOHTpOJIeM IMPaBUJIBHOCTU BBIYHCIICHHUH SIBIISETCS PaBCHCTBO

z ﬁucnp = z ﬂmeop



7) BBIYHCISIOT TUPEKIMOHHBIC YIIIbL. B MpemiokeHHOW 3ajaue TUPEKIIMOHHBIN
YroJI UCXOJIHOM CTOPOHBI O pyrjj-] HEOOXOIMMO HAWTH, PENIMB OOPATHYIO T'€OAC3UUYCCKYIO
3ajauy.

_ Ay _ Y= Vum

g —1

A
Vim-r = arCthy

OTCIOIA

s mepexona oT TabiuuHOrO yria (I) K IUPEKIMOHHOMY yriy (0) HEOOXOIMMO y4eCTh
3HAaKM TpUpANICHUH KoopauHaT (Tabu.l), ompenenuTh B KaKOW YETBEPTH JICKHUT JIaHHOE
HANpaBJICHUE, YYHTHIBAsS 3HAKM TPUPAMCHUH  KOOpPAWHAT. 3aTeM, pPYKOBOJCTBYSCH
COOTHOIIIEHUEM MEXKTy TAOJTMYIHBIMHU U JAUPEKIIMOHHBIMU YTJIaMH, HAXOASAT JTUPEKIIMOHHBINA yroJl

HanpasieHus (tadmn.4).

Tabnuua 4
CBsI3b MKy JUPEKIIMOHHBIMHU YIJIAMH U pyMOaMu

JMpeKuMOHHbIN yToJ
[Ipupamenus 0—90° 90—180° 180—270° 270—360°
KOOPJIMHAT (I ueTBepTH) (1l yeTBepTH) (11l geTBepTH) (IV gerBepTh)

a=r a=180° —r o3 = 180°+r a,=360°—r
AX + - - +

Ay + + - -

Jlanee BBIUMCISIFOT TUPEKIIMOHHBIE YTIIBI OCTAIBHBIX CTOPOH 10 opMyIam

ai = ai1+180°-p,, (npasvie yenvi)

ai = 00i1-180°+ Bes (ne8blE yonvl)

rae 0 j-AUPEKIIMOHHBIN YroJI ONPEIEIsIeMO CTOPOHBI;

O -1~ JUPEKIIMOHHBIN YTOJI IPeIbIAyIIeld CTOPOHBI;

Brp(res) - TPaBBIiA (J€BBIN) UCIIPABIEHHBIN YTOJI MEXKy STUMU CTOPOHAMH.

KoHTponeM mpaBWIIBHOCTH BBIYUCIICHUS JTUPEKIIMOHHBIX YIJIOB CTOPOH TOJMTOHA

SIBJISIETCS. IOBTOPHOE MOJYYEHUE JUPEKIITMOHHOTO YTJIa HAYAJIbHON CTOPOHBI OUryy|-T1 -

Boruuciienne npupameHuil KOOPAUHAT U KOOPAUHAT BEPIIUH X042
8) BbIUuCIAIOT MpUpAIEHUsS] KOOPIUHAT
Ax=d cos a

Ay=d sin a




9) BbIUUCISIOT CyMMBI IPUpAICHHN KOOpAUHAT XAX U XAy

IToCcKONBKY MOJUIOH 3aMKHYTBIM, TO TEOPETHYECKas CymMMa IPUPALECHUNA KOOPAMUHAT
JIOJDKHA OBITh paBHA HyMO, T.e. XAX = 0; XAy = 0. OmHako Ha NPAKTHKE BCIICJICTBHE
IOTPEIIHOCTEN YIVIOBBIX M JIMHEHHBIX MU3MEPEHUN CYMMBbl NMPUPALICHUM KOOpAWHAT PaBHBbI HE
HYJIIO, 2 HEKOTOphIM BennuuHaMm fy u fy, KOTOpble Ha3bIBAIOTCS HEBSA3KAMHU B IMPHPAICHUIX
koopauHar fy, = ZAX; f,=ZAy.

B pe3ynbraTte 3THX HEBA30K MOJUIOH OKAXETCS Pa30MKHYTHIM Ha BEJIMYMHY aOCOJIFOTHOM

JIMHEHOU HEBSI3KU.

faﬁc = A/ fxz + fyz

OH€HI/IBaIOT TOYHOCTDb YIJIOBBIX H JIMHEHHBIX I/ISMCPCHI/Iﬁ 110 BEIWYMHE OTHOCHTEIBHOU

meH :;
P:f

abc

JIMHEHHOMN HEBI3KHU

fo.<f

BrrunciaenHas OTHOCUTEIbHAS HEBI3KA CpaBHHUBACTCHA C IIOHyCTPIMOﬁ

odon

(foon — JOmycTHMas OTHOCHUTENIbHAs HEBSI3KAa YCTAHABIMBACTCS HWHCTPYKIHSIMH U
cocrtamusieT 1:2000 — 1:1000 B 3aBucMMOCTH OT TpeOyeMOi TOYHOCTH XOJa. )

Ecnu ycrnoBue He coOnrofaercs, TO TIIATEIbHO MPOBEPSIOT BCE 3alMCH M BBIYUCICHUS B
TOJIEBBIX JKYPHANAX M BEAOMOCT 67-3xki00MuTOION0. MMsax. Ecnm npu sTom ommbka He
oOHapyXeHa, CIelyeT BBIIIOJHUTh KOHTPOJIbHBIE U3MEPEHUS IJIUH CTOPOH.

10) BBIMOJHSOT ypaBHUBAHUE MPUPAIICHUI KOOPIMHAT, T.C. PACHPEICISIOT HEBS3KH MO
BBIYUCIICHHBIM TPHUPAIIEHUSIM KOOPJMHAT MPONOPLUOHAIBHO JUIMHAM CTOPOH C OOpaTHBIM

3HaKkoM. [Ipu 3TOM momnpaBKy B MpUpPAICHUST KOOPUHAT OMPEIEISI0TCS 10 (opMysIaM:

f X fY
5Axi :_Fdi 5Ayi :_Fdi
HpI/I BTOM ZSX: = f X u Zay: = fy
11) BbIYUCIIAIOT UCITPaBICHHBIE IPUPALLCHUS KOOPAUHAT:

AX; yenp= Xit0ax,

AYi uenp =Yi +0ay

12) BBLIYMCIAIOT CyMMBI HCIIPABJIEHHBIX PUPAILEHUI KOOPAUHAT, KOTOPBIE JOJDKHEI OBITH
PaBHBI HYJIIO:

TAX; wenp— 0,

2AYi uenp =0



BeruunciieHne KOOpPAMHAT BePIIMH 3AMKHYTOI'0 TEO0JIUTHOIO X0/1a

13) Ilo ucmpaBiICHHBIM TPUPAIICHHSIM KOOPIUHAT W KOOPJMHATaM HAYaIbHOW TOYKH
IIOCJIEIOBATEIbHO BBIUUCIAIOT KOOPAUHATHI BEPIIUH TEOJ0IUMTHOIO X0a:

Xij+1=XiTAX,

Vis=YitAy

rae Xj+1 U Yi+1 —ONpenesieMble TOUKH;

Xi u Yj— U3BeCTHbIEC KOOPUHATHI MPEIbIIYIICH TOUKH;

AX 1 Ay — nipupalleHusi KOOpJAUHAT MEXAY STUMU TOUKaMHU.

14) OxoHYATEJIbHBIM KOHTPOJEM MPABWILHOCTH BBIYMCICHUNA KOOPIMHAT CIIY)KUT
[IOJIy4EHUE KOOPAMHAT HAYAJIbHON TOYKHU TEOJOJIMTHOIO XO/A.

Jns KOHTpOJII M MOBBILICHUS TOYHOCTH M3MEPEHUE PACCTOSHMM M IIPEBBILICHUN
BBITIOJHSIOT B MPSIMOM M 0OpaTHOM HampaBJieHHsIX XoAa. T. €. yroil HaKJIOHa V Ap —TIPSIMOA, a v
BA — oOparsblii. YTIUIbl HakJIOHa OPSIMOTO M OOpPAaTHOTO HANpPAaBIECHUH TOJKHBI OTINYATHCS
3HaKaMU, a 3HAYEHHUS YIJI0OB HE JIOJKHBI NTPEeBbIIATh + 1'. PacxoaeHus B IPEBBIICHUX MEXIY
OpSMBIM U OOpaTHBIM XOJaMH HE JOJDKHO MPEBBINIATH MO a0CoMOTHOMY 3HaueHuio 0,04 M Ha
100 M. xoma. 3a OKOHYATEIbHOE 3HAUYEHHE W3MEPEHHBIX IPEBBIIICHUN NMPUHUMAIOT CPEIHHE
apudmeTHyecKre U3 X aOCOTIOTHBIX BEJIMYUH CO 3HAKOM MPSIMOTO MPEBBIIICHHUS.

TOYHOCTH TPUTOHOMETPUUYECKOTO HUBEJIMPOBAHUS OLEHUBAIOT 10 HEBs3Ke xoaa. Hepssky
fh B cymme nipeBbimieHui XN X018 BRIYKCIISAIOT 10 opMyIie:

fh =Xh - (HK - HH)!

rae Hq u Hy — cooTBeTCTBEHHO BBICOTHI KOHEYHOM M HauaJIbHOM TOYEK XO0/a.

JlonmycTUMOCTh HEBSI3KH ONPENENSIIOT 10 hopMyJie

foon=0,04 P/ n, cMm,

rae P — nepumerp nonuroxa;

N — 4UCII0 CTOPOH XOJA.

Hessi3ky pacnpenensitoT ¢ oOpaTHBIM 3HAaKOM Ha BCE€ MPEBBIINICHUS IPONOPLHOHAIBHO
JUTMHAM JIMHUH Xoa. BeICOTHI TOUek onpenensitoTcs mo popmye

Hiw = Hi + hncnpi



BGI[OMOCTB BBIYUCJIICHUA KOOPAHUHAT YIJIOBBIX TOYCK 3aMKHYTOT'O TCOJOJHUTHOI'O X044

Tabmuua 5

V3MepeHHbIe TpaBble YIIIbl Ha YIIIOBBIX Toukax 1mo xoay 01-02-03 u.r.a. dn+1=3" -  usm+ 180° - BEIUKCICHHE AUPEKIIHOHHBIX YIIIOBBIX JIMHUIA.

[Mpumepnsriii yroa nnl — (.) T1 = 154° 03" Ucxonsamuii qupekimorubiid yroia I — (1)1 o ucx =91°18" =a * Cosa Ay = a *Sina
Topus. [Tpupamenust KOOpAUHAT Koopaunatst

Vi paccTostHA < v

€ Brruucnennsie HcnpaBienHbie M M
d(m) (M) (M)

JIMPEKIIUOHHBIH A X (M) Ay (M) A X (M) Ny (M)
H3mepennsiit | McnpaBieHHbIN ol
B u3m B ucn

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.

[l 91°18° 1500.00 1300.00
T1 154°03° 154°03° 1480.5(
T2 91°41'30
T3 85°16'30 "

T4 | 15172630 *
T5 | 102°59°00 *
T1 108°38°00 "
) ) ) Ny N x Ny

T2

FL=2Ax F,=2My

F abc = Vf x 2 + f y? = HeBsi3ka MHEHHAs
FB=ZXZpP usm. — X B Treop. = HeBsI3Ka yrioBas

X B teop. = 180° * (n-2) = (5-2) = 540 °00



Buast HuBesimpoBanus

s cocraBneHUs TOnmorpauuecKux MIAHOB M KapT, a TaKXKe IS MPOSKTHUPOBAHUS U
BBIHOCA B HATypy MHKXEHEPHBIX COOPYKCHHH HEOOXOIMMO 3HATh BBICOTHI TOUEK MeCTHOCTH. C
9TON I1EJbI0 Ha MECTHOCTH BBITIOJHIIOT KOMIUIEKC T€0Je3WYECKUX pabdoT, Ha3bhIBaCMbIN
HUBEIUPOBaHUEM. B nporecce HUBEIMPOBAHUS ONPEIEISAIOT PEBBILICHUS OJHUX TOYEK 3€MHOU
MOBEPXHOCTH HAJ JAPYTMMH, a 3aT€M [0 U3BECTHOM BBICOTE HCXOAHOM TOYKH BBIYHUCIISIOT
BBICOTHI BCEX OCTAJIbHBIX TOUEK HaJl IPUHITON YPOBEHHOM MOBEPXHOCTHIO.

B 3aBucuMocTH OT MeTOJa ONpENESICHUS MPEBBINICHUS W MPUMEHAEMBIX IPU ITOM
MpUOOPOB PATUYUAIOT CIEAYIOIINE BUAbl HUBEIIUPOBAHUS:

I'eomeTprueckoe HUBeJIMPOBAHHE OCHOBAaHO HA IMPUMEHECHHHM HUBEIIHPA, KOTOPBIN
obOecrieunBaeT TOPU3OHTAIBHOE  TOJOKCHHWE JIMHUKM  BU3MpOBaHUA. [ 'eomerpuyeckoe
HUBEJIMPOBAHUE MOXKET OBITh BBIMIOJHEHO TAKXKE MPU IMTOMOIIH T€O0JIUTa-TaXCOMETPa.

TpuroHomerpruyeckoe HHUBEJIMPOBAHUE TPOU3BOAUTCA IIyTEM H3MEPEHHS yria
HAaKJIOHA BU3UPHOMW JIMHUU K TOPU3OHTY U PACCTOSIHUS MEXITY HUBEIUPYEMBIMU TOYKAMU. Y TJIbI
HaKJIOHA U3MEPSIOT T€OI0JIUTOM, PACCTOSHUSI — MEPHOM JICHTOM, 1alIbHOMEPOM.

CrepeodoTorpaMmMeTpudeckoe HUBEJIHMPOBAHUE — ATO ONPEACICHUE BBICOT TOYEK
MECTHOCTH MOCPEACTBOM U3MEPEHUSI CTEPEOIap adPOKOCMUYECKUX U HA3EMHBIX CHUMKOB. DTOT
BUJI HUBEJIMPOBAHUS UMEET IMIMPOKOE MPUMEHEHHUE, TaK KaK a’dpodoToTornorpapuieckas CheMKa
B HACTOSIIIEE BPEMS SBJISCTCS OCHOBHBIM METOJIOM KapTorpadupoBaHUs TECPPUTOPHH.

Bapomerpuyeckoe HuBeanpoBanue (pu3nyeckoe HHUBEIUPOBAHHME) OCHOBAHO Ha
OTIPENIETICHUN TIPEBBIIIICHUN M0 PAa3HOCTH aTMOC(HEPHOTO NABJICHUS B PaA3IMYHBIX 1O BBICOTE
TOYKaX MECTHOCTH. Pa3HOCTH JaBieHUS U3MEPSETCS C TMOMOIIBI0 0apOMETPOB-aHEPOHUIOB C
YYETOM pa3HULBI TEMIIEPATypbl BO3AyXa. TOYHOCTH ONPEACIEHUS BBICOT TOYEK U3
0apoMeTpuYecKoro HHUBENUpPOBaHHUS HeBbicoka — oT 0,5 mo 2 M. bapomerpuueckoe
HUBEJIUPOBAHUE MPUMEHSIETCS B OCHOBHOM IPHU PEKOTHOCUMPOBOYHBIX M H3BICKATEIBCKHX
paborax.

I'mapocraTnyeckoe HuBeaupoBaHue (duU3NYECKOE HUBEIMPOBAHHE) OCHOBAaHO Ha
CBOICTBE JKUJIKOCTEH B COOOIIAIOIIMXCS COCYIax OCTaBaThcs HAa OAHOM ypoBHe. [lo pasHocTh
OTCUYETOB IIIKaJ JBYX OJMHAKOBBIX COCYIOB TOJY4aeTCS PaA3HOCTh BHICOT TOUEK (IIPEBBIIICHUE).
[M'uapocTaTndeckoe HUBETUPOBAHUE TIPUMEHSETCS JIJIsI ONPEAeICHUs] HEOOIBITNX MPEBBINICHUN
py HaOJIIOICHUSX 32 OCaJKaMH 3/aHUN U MPOMBIIIEHHBIX COOPYKCHUM, TPU apXUTEKTYPHBIX
oOMepax, Ipu MOHTaKE TEXHOJIIOTUYECKOTO 000PYIOBAHUS H JIP.

ABTOMATHYECKOE HHUBEJIMPOBAHWE  TMPOU3ZBOAUTCA B  MPOLECCE  JIBUKEHUS

TPAHCIIOPTHOTO CPEICTBa, OOOPYIOBAaHHOTO NPHOOPOM, aABTOMATHYECKH BBIYCPUHBAIOIINM



npodUIIh MyTH U MO3BOJISIIOIIMM ONPEENSTh BHICOTH TOYEK MECTHOCTH.

PagnonokanuoHHOoe  HUBEJMPOBAHME, B  KOTOPOM  MCHOJB3YIOT  CKOPOCTb
pacnpoCTpaHEHUs] TMPSAMBIX U OTPAKEHHBIX J3JEKTPOMAarHUTHBIX BOJH OT HCTOYHUKA
paIuoOU3IyYeHHUs] [0 HCCIEeIyeMONM TOYKM MECTHOCTM U O0OpaTHO, HAXOJUT IIHPOKOE
IPUMEHEHHE TPU  BBIIOJIHEHUH adpOo(POTOCHEMOK JUIsl  OMNpENENIeHHs C  [OMOUIBIO
pazioBBICOTOMEpPA BBICOTHI II0JIETA JIETATEIBHOIO alllapara.

Ha3zemHo-kOCMHMYecKOe HHMBeJIHPOBAHHME OCHOBAHO HAa HCIOJb30BAaHUU CHUCTEM U
npuOopoB crmyTHUKoBOM HaBuranuu «GPSy». IIpubopbl CriyTHUKOBOW HaBUTAIlUU TTO3BOJISIOT
MPAKTUYECKH MTHOBEHHO OIPEeIesTh KOOPAUHATHI TOUEK MECTHOCTHU (B TOM YHCJIE U BBICOTHI).

I'eomeTpnyeckoe HUBEJMPOBAHME BHIIOJIHAIOT IIYTEM BU3HPOBAHUS OPU30HTAIbHBIM
JTy4oM TpyOoii HUBEIHPA M OTCUUTHIBAHUS BBICOTHI BU3UPHOTO JTyda HaJ 3€MHON MOBEPXHOCTHIO
B HEKOTOPOM €€ TOYKE IO OTBECHO IIOCTABJICHHOW B 3TOM TOUYKE peHKe C HAHECCHHBIMU Ha HEH
JNEJNEeHUAMUA WM ITpuxamMu. OOBIYHO TPHUMEHSIOT MemoO HUBETIUPOBAHUA U3 CEPEOUHDL,
yCTaHaB/IMBas PeMKU Ha OalIMakax WM KOJbIIIKaX B JIBYX TOYKaX, a HUBEJIUP — Ha IITaTUBE
MeXy HUMU (pUcyHOK 16). PaccTosiHus OT HUBENMpa 0 peeK 3aBUCAT OT TpeOyeMoil TOUHOCTH
HUBEJIHPOBAHUS U YCIOBUH MECTHOCTH, HO JIOJDKHBI OBITH MPUMEPHO paBHBI U He Oonee 100—
150 m.

[MpeBsbiienre h oHOM TOYKKM HAI IPYrod OMpeneNseTcs pa3HOCThIO OTCUETOB @ U b 1o
peiikaMm, Tak uto h = a — b. Tak Kak TOYKH, B KOTOPBIX YCTAHOBJICHBI PEUKH, OJM3KU APYT K
JIpYry, TO U3MEPEHHOE MPEBBIIIEHUE OJHOW U3 HUX OTHOCUTEIBHO JAPYrOd MOXHO NMPUHSATH 32

pacCToOAHUEC MCKY MTPOXOAAIIUMHU Y€PE3 HUX YPOBEHHbIMU NOBEPXHOCTIAMU.
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Puc.15 HuBenupoBaHue U3 cepeinHbl



Ecnu reomeTpuyecKkUM HUBEIMPOBAHUEM OIPEIEICHBI MOCIEAOBATEIBHO MPEBBILICHUS
mexay Toukamu A U B, B u C, C u D u 1.0. 1o mo6oit ynanéunoit Touku K, To myrém
CYMMHUPOBaHHUSI MOYKHO MOJYYUTh U3MEPEHHOE NPEBBIIICHUE TOUYKH K OTHOCHUTEIBHO TOYKU A
WJIM UCXOJHOM TOYKHM O, MPUHATOM 3a HAYaJIO CYETa BBICOT. Y POBHEHHbBIEC ITOBEPXHOCTU 3EMJIH,
NpOBEAEHHBIE HAa PA3IMYHBIX BBICOTAX WJIM B PA3JIMYHBIX TOYKAX 3EMHOU IMOBEPXHOCTU, HE
napajuieNlbHbl MKy coOoil. [losTomy Juisi ompeneneHus Hugeaupuou evicomvl Touku K
HEOOXOUMO HW3MEPEHHOE TPEBHIIICHHE OTHOCHUTEIBbHO HUCXOMHOW TOukd (O UCHPaBUTH
MONPABKOM, YUYUTHIBAIOLIEH HE MMapaJUIEIbHOCTh YPOBHEHHBIX IOBEPXHOCTENW 3eMIIH.

B namieli crpane npuHsiTa CUCTeMa HOPMAJbHBIX BBICOT, OTCUHUTHIBAEMBIX OT CPEIIHETO
ypoBHS banTuiickoro Mops, ONpeneIeHHOr0 W3 MHOTOJETHUX HAOIIOEHUN OTHOCUTEIHHO HYJIS
¢yrmroka B Kponmraare. B 3aBUCUMOCTH OT TOYHOCTH M TOCTEIOBATEIBHOCTH BBITIOTHEHHS
paboThI O FTEOMETPUUECKOMY HUBEITUPOBAHUIO MOAPA3ICISIOTCS HA KIIACCHI.

HuBenupoBanue [ kiacca BBIOJNHSIOT BBICOKOTOYHBIMM HUBEIHUPAMU U IITPUXOBBIMU
WHBapHBIMU pEeHKaMH MO 0CO0O0 BBHIOPAHHBIM JIMHHSIM BJIOJIb JKEJIE3HBIX M MIOCCEHHBIX JIOPOT,
OeperoB Mopel U pek, a TakXke IO Jp. TpaccaMm, BaKHBIM B TOM HJIM UHOM OTHouieHuH. [1o
JUHUSAM HHUBenupoBaHusa | kiacca cpeansisi KBaJpaTWyHasl ciyd4aiiHas ommOKa ompeselieHus
BBICOT HE mpeBblmaeT +£0,5 mm, a cucrematudeckas ommbOka Bcerna menee £0,1 wmv Ha 1 KM
xona. HusennpoBanue | kiiacca moBTOPSIIOT HE pexe, ueM uepes 25 JIeT, a B OTACIbHBIX pailoHax
3HAYUTENLHO Yallle, YTOObI MOTYYUTh JTaHHBIE O BOZMOXKHBIX BEPTUKAIBHBIX ABUKCHUIX 3€MHOMN
KOPBIL.

Mexny nyHKTaMu HUBEJIUpPOBaHUSA | Kilacca MpOKIANBIBAIOT JMHUUA HUBeIHpoBaHus I
KJlacca, KOTOpbIe 00pa3yroT monuroHel ¢ mepumerpoM 500—600 xm m XapakTepu3yroTcs
cpenHel KBaJpaTUUHOM CIy4aifHON OmMOKOM 0KoNo +1 Mm U cucTemMaTnyeckoil omuokoit +0,2
mm Ha 1 km xona. Husenupubie nuaum 111 u [V kimaccoB npokiiaapiBatoTCsl HA OCHOBE JTMHUUN
BBICHIMX KJIAaCCOB M CIY)XaT IJIsl JAJbHEHIIEro CTYIICHUS MYHKTOB HUBEIUPHON ceTu. Jlms
JIOJITOBPEMEHHOW COXPAHHOCTH HUBEIMPHBIC MYHKTHI, BRIOMpAEMbIe Yepe3 Kaxkable S—7 Kum,
3aKpEIUISIIOTCS Ha MECTHOCTH penepamu WIA MApKAMU HUGETUPHLIMU, 3aKJIaJblBAEMbIMU B
TPYHT, CTEHbl KAMEHHBIX 3/1aHUI, YCTOM MOCTOB.

1. Cpa3y mocie OKOHYaHHWS HUBEIHUPOBAHUS €II€ B T1I0JE€ BBIYUCISIOT HEBSI3KY
npeBbimennii  th 3aMKHYTOTO XO0/Ia Kak CyMMY BCEX 3HAUCHHUH W3MEPECHHBIX CPEIHHUX
IIPEBBILLICHUN:

fh=X huzm

B 3aMKHYTOM TOJIUTOHE CyMMa BCEX MPEBBIIICHUH JT0HKHA OBITH PaBHA HYJIIO:

> hteop =0



Hess3ka th cunrtaercs nomyctumoii, eciy oHa yAOBIETBOPSET YCIOBHIO:

fh (Mm) < 2,8xVn

IJI€ N - YUCJIO CTAaHLIMM HUBEIMPHOIO X014,

W

fh (Mm) < 20x\P

rzae P - nepumMeTp HUBEIMPHOTO X0/1a B KMJIOMETpaXx.

2. Jlonyctumyto HeBs3Ky 3aMKHyTOro xo1a th pacnpenenstor ¢ oOpaTHbIM 3HAKOM Ha BCE
crannuu: ch=-fh/n

Y BBIYUCIISIIOT UCTIPaBJICHHbIE (YpPaBHEHHBIE) IPEBBILICHUS

hucn kak hucn = husm + ch

Kontpoisb. CyMMa BceX UCIPABIEHHBIX MPEBBIIEHUH 10KHA PABHIATHCS HYJIIO.

4. AOGCONIOTHBIE BBICOTHI TOUYEK 3aMKHYTOTO HUBEIMPHOTO XOZa BBIYUCIAIOTCS B METPax
10 UCIIPABJICHHBIM MPEBBIILICHUSM, KOTOPBIE TAKXKE IEPEBOJSATCS B METPHI,

Hi+1= Hi + hucn (m)

rae Hi - BeicoTa npeapiaymeii Touku, Hi+1 - BeicoTa mocneayromniei TOUKy.

HcnipaBneHHbIE TPEBBIICHHUS U BBIUYMCICHHBIE BBICOTHI TOYEK 3allMCHIBAIOT B BEJIOMOCTH
BbicOT (IIpunoxxenne). Koutpons. B pesynbrare BbIUMCIEHHH BBICOT TOYEK 3aMKHYTOTO XOJ1a
JIOJDKHA OBITH TMOJTyYeHa BBICOTa mepBod To4kH. [Ipu 0OpaboTke pe3yiabTaToB pa3zoOMKHYTOTO
HUBEJIMPHOTO X0/1a HEBSA3KY HUBEIUPHOTO XOa BBIYHUCISAIOT 10 opMmyIie:

nad P2 ey fh = HP2 — H

JlomycTumoe 3HaueHNe HeBA3KHM BBIYMCIIIETCS 110 clenyolei Gpopmyie:

(Hmon=%50mm L,

rac L- AJIMHA X0, BbIpAXKCHHAA B KHJIOMETPAX.

Ecimn th < ( th )zom,

TO MIPOM3BOJAT YBSI3KY HUBEIUPHOTO X0/, C STOH IENbI0 BBIYUCISIOT NonpaBku Vh 1o
bopmye:

NfVhh=—,

rae N — 4uciio CTaHIMI B HUBEJIUPHOM XOJIE.

[TonpaBka * Vh BBOAMTCS HEMOCPECTBEHHO B BHIYUCICHHBIE OTMETKHU 110 (OpMyIIe:

h*Vh=ixV,

/i€ 1 — HOMEp CTaHLHUU.

TpuroHomerpuveckoe HUBeJIMPOBAHHUE

TpuroHomeTpruecKkoe HUBEIMPOBAHUE — METO]I OIIPEIENEHUs PA3HOCTEN BHICOT TOYEK HA
3eMHOM MOBEPXHOCTH IO H3MEPEHHOMY YIUIY HAaKJIOHA U JITTHHE HAKJIOHHOW JIMHUHM BU3UPOBAHMS

WM €€ MPOEKIIMK Ha TOPU30HTAIBHYIO IJIOCKOCTH. [IpeBrimenue h onpeaenstor mo ¢popmynam:



h=stg n+i-V wau h=Ssin n+i-V, rae

N — yroJ HaKJIOHA BU3MPHOIO JIyya;

S — /uIMHA TUHUM BU3MPOBAHMUS,

S — rOpU30HTaIbHAs IPOEKIIMS;

| — BBICOTA TIPHOOPA;

V — BbICOTa BU3UPOBAHHUS.

TpuronomeTpuieckoe HUBEITUPOBAHUE IPUMEHSETCS MTPH TOMOT€0Ie3MYECKIX padoTax Ha
3€MHOW MOBEPXHOCTU M MapKILEHAEPCKUX ChbEMKAxX B FOPHBIX BBIPAOOTKAX, HAKIOHBI KOTOPBIX
cBbIe 8°.

B npouecce TpUroHOMETpUYECKOT0 HUBEIUPOBAHUS HA MECTHOCTH U3MEPSIIOT PacCCTOSTHUE
Mexay Toukamu A u B (/]) u yron Hakiona v. PaccrosiHue m3MmepsieTcsi MEpHOM JIEHTOW WIiIN

AAJIbHOMCPOM, a YIroJI HaKJIOHa — TCOAOJIMTOM HUJIN TaXCOMETPOM.

TPHIOHOMETDHYECKO® HHBENWPOBAaNMEe: |~ Bwmicota npubopa; V — B
BHICOTA BMIKPOROMMR, h — pPa3nocTs seicoT (Npessiienus) mexay
roukammu A m B; S — NMHMR BHIMPOBAHMA; $ = rOPHIOHTANLHAR
NPOBKUKMA NHHKK BHIHPOBAMMA; V = YrON HAKNOME BMIMPHOrO Nyw4a.

Puc.16. Cxema TpUrOHOMETPUYECKOTO HUBEJINPOBAHUS
[Topsimok n3mMepeHui Ha CTaHIUU
Hag Toukoit A ycranaBnmmBaroT TeomonuT (puc. 16), a B Touke B peiiky. U3mepstor
BBICOTY MpuOOpa | HaJ TOUKoi A (BbICOTAa MPUOOpa — 3TO PACCTOSHHE MO OTBECHOM JTHHUU OT
OCH BpallleHus TPYyOBI O IIEHTpa MyHKTA), a BICOTa BU3UPHOW IEIM Ha peiike paBHa V. s
M3MEpEHUS yIJia HaKJIOHa V BU3UPYIOT Ha 3a/IaHHYI0 TOYKY U O€pyT OTCUETHI 0 BEPTHUKATHHOMY
kpyry mpu nByx monoxkeHusx kpyra (KJI u KII), Beramcnstor yron HakioHa. M3mepstor

pacCTodHuC MCXKAY TOYUKaMHM, a 3aTCM BBIUYUCIAIOT TOPU3OHTAJIBHOC IIPOJIOKCHUC d, oo

dbopmyre:

d=Jcosv.



3Hasi TOPU30HTAIBHOE MPOJIOKEHHUE U yrojl HAKJIOHA V MOKHO BBIYUCIIUTH MPEBBIIICHHUE
T. B Hax T. A no gpopmyrne:
h=dtgv+i-v
rae d — rOpU30HTAIBHOE MPOJIOKEHHE;
| — BBICOTA MHCTPYMEHTA,;
V — BBICOTa BU3UPOBAHMUSL.
Ecinu V=i, TO npeBbIllIcHHE MOXHO BRIYUCIUTD 10 hopmyse h' = dtg v
Tak kak pabGortaTh ¢ mociemaHer ¢opMynol ymoOHee NpH ChEMKE Ha pelKe 3apaHee
OTMEUAIOT BBICOTY MpUOOpa TECEeMKOW HIIM PEe3UMHKOM U MPU MU3MEPEHUU BEPTUKAJIBLHOTO yria

JIENTAl0T HAaBEJICHUS HE Ha BEPX PEUKH, a Ha BBICOTY Ipudopa.



Taoauma 6

BeaoMocTh BbIYHCIEHUS] TOPU30HTAJBHBIX leO.]IO)ReHI/Iﬁ CTOPOH M BBICOTHBIX OTMETOK TOYECK TCOJAOJUTHOI0 X04a

INopus.

BricoTHas
W3mepeHHbIe HAKIIOHHBIE TIPOJIOK
OTMETKa
paccTosHuUs Vel HakioHa KJI d (m) MpeBbimenus H (M)
Hsngl.o O6parno gi ;ﬂg\ij HSPEZI'O O6parno SC E;%Iz\e/[e)
M) S 06p. (M) M) S 06p. M)
1. 2. 3. 4. 5. 6. 7. 8. 10. 11. 12.
T1 544.86
124.22 124.26 +1°40° -1° 42
T2 H 2=Hhyo
149.50 149.56 +0° 14° -0° 12
T3 H3-Hzhys
86.50 86.46 +2° 52’ -2° 50°
T4 H 4=Hz:hss
88.86 88.88 +1° 58’ -2° 00
T5 Hs-Hshss
103.70 103.74 +1° 47 -1° 46
H 1 =Hs:hys
d=Scp * Cos Scp. P=2xd z

h=Scp* Sin Scp.

FN npes = 004* P cot.m

n=>5

Vn




TAXEOMETPUYECKAS CBbEMKA

TaxeomeTrpusi - oO3Ha4aeT CKopousMepeHue (ObIcTpas CbeMKa). OJTa CheMKa
o0OecreuynBaeT MoJiydeHUue TOMOrpaguuecKoro miaHa B KOPOTKHE CPOKU € TOYHOCTBIO, KOTOpast
OKa3bIBACTCsl JOCTAaTOYHOM IpM pPEIIEHMHd MHOTMX TEOJIOTMYECKUX U  HHXKEHEpHO-
CTPOUTEINBHBIX 3a/au.

BrictpoTa chEMKH oOecrmeunmBaeTCsi T€M, YTO BCE HM3MEPEHUS IPOU3BOAATCS OJHUM
npuOOpoM - TaxeoMETPOM, B pe3ylbTaTeé OJHOTO BHU3MPOBAaHHS Ha CHHUMAEMYIO TOYKY
IOJIy4aloT BCe HEOOXOAMMBIE JaHHbIE IS OINpPENETIeHUs IUIAHOBOTO IOJOXKEHHS TOUKU U ee
BBICOTHOW OTMETKH.

TaxeoMmerpuueckas cbeMKa IPOBOAUTCS B 4 3Tamna:

1. PekorHocuupoBka.

OcHOBHBIE 3a7a4H:

1) 03HAKOMHUTKCS C pealbHOM CUTYyalllel Ha MeCTHOCTH JJIsl CbEMKH;

2) BBIOpaTh TOUYKH CHEMOYHOU CETH M 3aKPETHTh X Ha MECTHOCTH.

2. I3mepenus 1o CO31aHUI0 CbEMOYHOM CETH MPOKIIAIKON

TaXEOMETPUUYECKOT0 UJIU IJIAHOBO-BBICOTHOTO X0/1a.

3. CpemKka 00BEKTOB CUTYaLMH U pelibeda.

4. KamepanbpHas 00paboTKa pe3yabTaToOB MOJIEBBIX U3MEPEHUN U

MOCTPOCHHUE TOMOTPapUIECKOro IIIaHa.

yTJIBL.

Paboma na cmanyuu npu npokiaoke maxeomempuieckozo xo0a

1. YcraHaBnuBaeM IUTaTUB HAJ BEPIIMHOM H3MEPSIEMOro yriia, ¢ MOMOIIBIO
MEXaHUYECKOTO OTBECa KOHTPOJIMPYEM TOYHOCTb YCTAHOBKM ILITAaTHUBa HajJ TOyHOU. CTONUK
MITaTUBa HEOOXOJMMO MHPHUBECTH B T'OPU3OHTAJIBHOE MOJIOKEHUE, HMHaye, NMpH YCTaHOBKE
npubopa Ha CTOJHMK, MOXKET HE XBAaTUTh XOJa MOJbEMHBIX BHHTOB JJIi FOPU30HTUPOBAHMS
npuodopa.

2. [loarotaBnuBaeM mpubop Kk pabore (ycTaHaBIMBAaeM €ro Ha CTOJMK IUTaTHBA,
TOPU30HTUPYEM, LIEHTPUPYEM, MOATOTaBIMBAEM 3pHUTEIbHYIO TpyOy K MpPOBEICHHIO
U3MEpEHHI).

3. Buzupyem Ha 3aaHIO0 peiiky (mpaByr cTopony), nmpu kpyre seso (KJI). (s
MOBBIIIEHNS] TOYHOCTH U3MEPEHUSI TOPU30HTAILHOTO YIJia, IEPBOE BU3UPOBAHKE MTPOU3BOIUM
Ha OCHOBAHME PEUKH).

2. BusupyeM Ha  BBICOTY HMHCTpyMeHTa. @DUKCHpyeM  3HA4Y€HHE
BEPTHUKAJIBLHOTO yriia Vx| ¥ JaTbHOMEPHOTO paccTossHus Dy.x).

3. Busupyem Ha nmepeHIo0 peiky (J1eByI0 CTOpoHyY), OepeM orcuetr Nl



4. Busupyem Ha BBICOTY HHCTpyMeHTa, 0epeM oTcueT V. u Dy

5. IIpon3BOaUM BBIYUCIIEHHS TOPU3OHTAIBHOIO YIild B KJy

[TepeBomum TpyOy dYepe3 3€HUT, OTKpEIUIseM anuaamy (JIuMO He Tporaem 10 KOHIa
W3MEpPEHU) U MPOBOIUM HM3MepeHus npu kpyre mpaso (KIT).

1. BuszupyeM Ha OCHOBaHUE 3aIHEH PEUKU.

2. Busupyem Ha BbicoTy uHCTpyMeHTa V.x) 1 Dyx

3. Busupyem Ha ocHOBaHUE NIEPEAHEH pelKH (JIEBYIO CTOPOHY), OepeM oTcyeT N2

4. Busupyem Ha BBICOTY HHCTpYMeHTa, oepem otcueT V. u Dyy.

5. [Ipou3BoauM BbIUMCIIEHUS TOPU3OHTAIBHOTO yIila B ki

He cmemasich, moacuuteiBaeM: 1B < 2t (1BoiHOM TOYHOCTH NTPUOOpPA);

A D< 1/400 ecnu ncmosib30BaJICs TEOAOIHT MIPH MPOBEICHUU U3MEPECHU;

I V=Vo-Vra’™

CBEMKA MECTHOCTHU ITPU ITOMOILIU GPS

bypHoe pa3BuTHEe HaykM M TEXHUKH, a TaKKe IOTPeOHOCTH B Oosiee ObICTpOM U
MOOUIIFHOM OITPEICIICHIE MECTOTIONOKEHUS, KOOPAMHAT ¥ IPUPAIICHUN KOOPIUHAT TTO3BOJIUIIO
CO37aTh MPHUHIMIIMATILHO HOBOE HAIpPABIICHWE B WH)KCHEPHBIX M3BICKAHUSX — CITyTHHUKOBBIC
METO/IbI U3MEPEHUS

B panmHOM MeToje BMECTO TPUBBIYHBIX HETOJBHKHBIX IYHKTOB TOCYIapCTBEHHOMN
re0JIe3NYECKON CETH HCIONB3YIOTCA TMOABUKHBIE CIYTHUKH, KOOPIHHATHI KOTOPBIX MOXHO
BBIUKCIIUTH HA 000N MHTEPECYIOINNA MOMEHT BPEMEHH.

Ha nanHBIE MOMEHT /Ui BBINOJHEHHS PadOT CIYTHUKOBBIM METOJOM HCIIONb3YIOTCS
CIYTHUKH JIBYX I100anbHbIX cucteM ompeaeneHus mecrononoxenus ['JIOHACC (I'JIOGanbHas
Hapuranmonnast CnyrHukoBasi Cucrema - pOCCHICKasl CIIyTHHKOBas CHCTEMa HaBUTAIlUU) U
NAVSTAR GPS (NAVigation System with Time And Ranging Global Positioning System —
HABUTAIIMOHHAS CHCTEMa OTpPeIeNIeHUs] PACCTOSIHUS U BpEMEHH.

Meroast GPS u3zmepenuii B reone3nu

Crarnueckue METOAbl H3MEPEHUS SIBISIOTCS 00JIee TOYHBIMH, HO M TPEOYIOT HAauOOJIBIITNX
BPEMEHHBIX 3aTpaT. BpeMs Ha OJIHOM OIpeesieMOM MYHKTE MOXeT koliebarbes oT 30 MUHYT
JI0 HECKOJBKHUX YacOB, B 3aBUCUMOCTH OT HEOOXOAMMOW TOYHOCTH M BHEIIHMX ycnoBuil. [lpu
JAHHOM MeToAaukh wu3MepeHuid Bce GPS mnpueMHHKM CTOSAT HENOJABMKHO HAa TOYKAX C
W3BECTHBIMH KOOPJAMHATAMH W Ha ompeneisieMbix ToukaxX. CTaTHYECKHe METOJbI M3MEPECHUS
OOBIYHO WCTOJB3YIOTCS TPHU  CO3JaHUE TEOJEe3MYECKHX CeTel pa3NIu4yHoro  Kiacca
(rocymapcTBeHHasi Teojie3udeckass CeTh, TOpPOJACKas TeojAe3ndeckas CeTh, OMOpHas
reoJie3nvecKas CeTh 1 T.J1.).

Knnematnueckie METOABI U3MEPCHUA MCHEC TOYHBI YEM CTATUYCCKUE, U UCIIOJIB3YETCA B



OCHOBHOM JIJIsl TIPOU3BOICTBA TOMOTpaPUIECKOil CheMKU. BpeMsi mpou3BoicTBa U3MEpPEHUI Ha
OJIHOM OTpeAeNsieMOM TYHKTE B CpeJHeM OyAeT 3aHuMaTh He Oosnee MuHYTHL [Ipu maHHOI
MeToquke uaMepenuii ogquH GPS mpuemuHuk (06a30BBI) CTOMT Ha TOYKE C HW3BECTHBIMH
KoopauHatamu, a Bropod GPS npuemHuk (poBep) mepenBuraercs oT Touke K Touke. Ecim Ha
o0a mpuemHHKa, 0a3y U poBep, YCTaHOBHUTH paauomoneM uin GSM moaem, TO MOSIBUTCS
BO3MOXXHOCTh MCIIOJIb30BaTh PEKUM KHMHEMATHKH B peanbHOM BpeMenH (Real Time Kinematics
— KEJI). Pexum RTK mno3Bonsier mnojiyduTh KOOPJAMHATHI W MPHUPAIICHHUS KOOpPAWHAT
HEIOCPEICTBEHHO B MOMEHT HM3MEpPEHHsI C BBICOKOW TOYHOCTb, NPU YEM BpeMs CTOSHHUS
IIPUEMHUKA HA TOYKE 3aHUMAET HECKOJIBKO CEKYH/I.

[IpeumyiiecTBa CIyTHUKOBBIX METOJ0B U3MEPEHUSI:

1.Bbicokasi CKOpOCTh POU3BOCTBA PAOOT;

2.MobunsHoctb GPS n3mepenuii;

3.Bo3MoxkHOCTH TPOU3BOICTBA paboT Oe3 mpsMoil BuauMocT mexxay GPS nmpuemnankamu;

4.B03MOXHOCTh UCIIOJIb30BaHUSI TPUEMHUKOB Ha 00JbiIoM pacctosiaue (10 30 km).

Hanecenue Ha NJIaH TOYEK CHEMOYHOr0 000CHOBAHUS 110 KOOPAUHATAM

Jl1s HaHeceHHUs Ha MJIaH TOYEK ChbeMOYHOT0 0OOCHOBAHMS MO KOOPAUHATAM CTPOUM CETKY
u3 16 xBagpatoB (4 x 4) co cropoHoi kBaapata 10 cm. Ilman TeoAOTUTHON CHEMKH
cocTaBisieTcd B maciutade 1:1000,

JlnuHa cTOpoHBI KBaJpara ceTkd B Maciitabe rutana paBHa 100 m. Hawamo xoopaunar
BbIOMpaeM B IOT0-3amagHoM Yriy ceTkd. [loamuchiBaeM KaXXAyr0 JTUHUIO KOOPAMHATHON CETKU
gepe3 100 metpoB (pucyHok 17).

Jnst mocTpoeHHsT TOYKUA MO KOOpAMHATaAM HEOOXOIMMO BHAYalie ONMpEeNeIuTh KBaJpaT, B
KOTOPOM JOJDKHAa OBITh Touka. Touka chemMouHOro obGocHoBaHus T1 umeer cruemyomue

KOOpAWHATHI:

X=131,71m; Y =61,93m



[Tonb3ysick MacmTaOHON NTWHEHKON U

200 U3MEPUTENIEM, OTKIaJAbIBAIOT 110 OCU X OT

ropusoHTanbHON TuHUHN (X = 100) mo obenm

BEPTUKAJIbHBIM CTOpOHaM KBazapata 31,7m,

COCAMHAA KOHIBI OTIOXKCHHBIX paCCTOHHI/Iﬁ

100
psIMON TOHKOHM JuHMENW. OT BEpTUKAIBHOU
aguaun Y = 0 BOpaBo, MO TOCTPOCHHOM
npsmoit —  61,6M, genaloT  HaKJIOH
0. - muamerpom 0,1mMM, 00BOAS €ro KPYyKKOM

nuaMerpoMm 1,5 MM U MOJAMUCHIBAIOT HOMEP

BCPIINHEBI.

Pucynok 17. — Hanecenue Ha mian

TOYCK I10 KOOpAWHATaAM

AHAJIOTUYHO TPOM3BOIAT IOCTPOCHUE BCEX APYIMX TOYEK CHEMOYHOTO OOOCHOBAHHMS.
KoHTposneM ciyKUT paccTossHUe MEXAY COCEAHUMHU TOUuKaMu. M3MepsroT Ha MjaHe paccTOsIHUE
U CPaBHMBAIOT C FOPU3OHTAIBHBIM IPOJIOKEHUEM 3TON JIMHUM, B3ATBIM M3 JKypHaja ChEMKH.
Pacxoxnenne momkHO OBITH B Tipenmenax rpaduueckoit TouHoctu miana 0,2 mm. Touku
CHEMOYHOTO OOOCHOBaHUS MOCIENOBATEIBHO COCTUHSIOT TOHKMMH JMHUSMH. [locTpoeHnHoe
TaKUM 00pa3oM IJIaHOBOE OOOCHOBAHUE CIYXKHUT OMOPOH JUIs HAKIa KU KOHTYPOB MECTHOCTH.

HaneceHue Ha IUIaH CUTYallUH

[Io naHHBIM TIONIEBBIX HM3MEpPEHH W aOpHCOB, BBITIOJHEHHBIX TIPH TPOU3BOICTBE
TEOJIOJINTHOM CheMKH, cocTaBisercss miuaH B macmtadbe 1:1000. Ilpu nmomormm wusmepurens,
re0Ie3NUECKOro TPAHCHIOPTHpA M MacIITaOHON JTMHEHKH BCe MOJPOOHOCTU CHEMKH MEPEHOCST
Ha IJIaH B OPsi/IKe, 0OpaTHOM ChEMKE.

Cnoco0 nocTtpoeHusi 00bEKTOB MECTHOCTH Ha IJIaHE COOTBETCTBYET CIOCOOY ChEMKH Ha
mMecTHOCTH. [Ipu mocTpoeHHH OOBEKTOB MECTHOCTH Ha IUIaHE BCE BCIIOMOTATENbHBIC
MOCTPOCHMS BBIMOJHAIOT B TOHKUX JIMHUAX (KapaHgamom 27T).

3HavyeHus YIJIOB U PACCTOSHUS Ha TIaHEe HE MOIHCHIBAIOTCA.

Cnoco0 noJIsipHbBIX KOOPAUHAT

[TonoxeHne CheMOYHOTO TIMKETA CUTYAITUH, CHATOTO TOJIIPHBIM CIIOCOOOM, OTIPENEISIETCS
KOOpJWHATAMHU: TIOJSIPHBIM VYIJIOM W TOJSIPHBIM PaglycoM- BekTopoMm. Hampumep, s

MOCTPOCHUS TOUKHU 8 TCOAC3NYCCKUM TPAHCIIOPTHPOM Ha ChEMOYHON TOYKE IIII 41, HpHHHTOﬁ 3a



MOJIFOC, OT HayallbHOTO HampaBieHUs Ha nn 42 OTKIAAbIBAeTCS 3HAYEHHE IOJISIPHOTO Yria
60°56'30", U3MEPEHHOT0 TEOAOJIMTOM IPH BHU3UPOBAHMU HA CHEMOYHBIM NMHKET 8, KOTOPBII
BbIOMpaeTcs u3 1adi. 5. Tpancnoptup yoHparoT U MpOYEpUUBAIOT HANIPABICHHE HA ChbEMOYHBIN
nuker. Ha mojaydeHHOW JMHUM OT ChEMOYHOM TOYKHM OTKJIAJbIBalOT pacctosiHue B 120,87 M
(trabn.6) B wMmacmrabe miuana. OcTaabHBIE TOYKH, NPHBEICHHBIC B Tabmuie 6, HaHOCAT
AQHAJIOTUYHO.

[TocTpoeHHble TakuM 00pa30M TOYKH CHTYallUU COEIUHSIOT B COOTBETCTBUU C aOpUCOM H

IMMOJIYy4arOT KOHTYPhIL 00BEKTOB MECTHOCTH.

Tabmuma 7
Honep - JamHaa
TopH30HTATBHBIH VIOI .
CHBEMOTHOTO o _ " auHHII L,

OHESTA ( i ’ ) M

8 60 56 30 120,87

O 86 2 30 158,39

10 134 52 0 90.81

11 155 15 30 165.11

12 198 48 0 99,08

13 196 23 (0] 136.67

14 201 35 30 117.50

Cnoco0 yriioBbIx 3aceyek. /[ HaHeceHUs Ha IJIaH OeperoBOM JMHUU I'eOe3MYECKUM
TPAHCHOPTHPOM OT JUHHMU Tl 42-1 MO XOAY CTPEIKH OTKJIAIBIBAIOT TOPH3OHTAIBHBIC YTJIIbI
KOTOpbIE BBIOMparOTCs W3 Tabn. 7 Il KaKAOrOo ChEeMOYHOro mnwHkera. MHnmekc vy
TOPU30HTAJIBHOTO yIila Ha KaXJ0M ChbEMOUYHOW CTaHIUM COOTBETCTBYET HOMEPY ChEMOUYHOIO
MUKeTa.

s moctpoenust ceeMouHoro nukera 20 mpu cbeMO4YHOM Touke nm 42 ot auHuM 42-1
oTkIaabiBaeM yroa =20 68°25'30" (tabnuna 7), npu Touke 1- yrom =20 347°35'00". IIpogomxus
CTOPOHBI 3THX YIJIOB JI0 B3aUMHOI'0 IIEpeceueHmsl, MOoJIydyaeM Ha IJIaHe MOJI0KEHHUE ChEMOYHOTO
nuketa 20. Tak HakJIaJbIBaéM BCE ChEMOYHBIE MUKETHI, CHATBHIE CIIOCOOOM YIJIOBBIX 3aceuex.
CoenuHsieM IUIaBHOM JIMHUEH IMOJyYeHHBIE IMHKETHl B COOTBETCTBHHM C a0pUCOM W TIOJIy4aeM

KOHTYDP PEKH.

Tab6muma 8
[ opH30HTATBHEIN YTOT, H3MSPSHHEBIH HA
Homep " ]
CBEMOTHOLO CHEMOYHOMH TOURE
) Ctanmma 42 Cranmua I
IHKETA R . ooy | roe ' "
(.~ . ) [ (= . )

15 105 39 0 333 45 30
16 65 36 30 317 10 0
17 44 16 30 288 40 0
18 61 16 0 332 33 30
19 39 29 0 313 11 30
20 68 25 30 347 35 0
21 34 54 30 334 25 30
22 18 50 0 301 55 30




Cnoco0 nepneHauKyJasspoB. {15 HaKIagKK CHEMOYHOTO MHUKETa 24 OT Hadaja ONMOPHOH
JUHAKW TOYKH 3 (HOMepa BEpIIMH CTOPOHBI TEOJOJUTHOTO XOAd, OTHOCUTEIBHO KOTOPBIX
NPOM3BOJIMIIACH ChEMKa II0 CIOCO0Yy MEpIEHAMKYISIPOB, yKa3bpiBaoTcs B (Tabia. 8 ) 1o
OCHOBaHUS MEPIICHIUKYJIsApa OTKIaabIBacM paccrosinue 21,45 M B Macmtabe miaHa. B koHie
OTJIO)KEHHOTO  PACCTOSIHUA,  MOJB3YSICh  MPSAMOYTOJbHBIM  TPEYTOJIbHHUKOM,  CTPOUM
NEepNeHIuKyJIsAp K JuHuu. Ha nepneHaukynspe OTKIa[blBaeM €ro JJIuHY, paBHyn 36,09 m
(trabnm. 8). Ilocme Toro, kak Bce TOYKH MOJOOHBIM 00pa3oM OyAyT MHOCTPOCHBI, KOHIIBI

NEPNCHAUKYIIAPOB NI CBbEMOYHBIC ITMKETHI COCAUHAIOT B COOTBETCTBHU C a6p1/1c0M.

Tabmauma 9
Paccrosnne ot JI1HHA IePICHINKYILAPA, M
Honep TOYKH 10
CBEMOUHOIO OCHOBAHHA
A - caesa cmpasa
nmaKeTa TEPOEHINKYTAPA.
M
Ot Touxm 3
23 4.48 20,02
4 2145 36,09

5:’\ 29.22 26.18
2 88.13 28,77
27 77.66 20.86
28 90.05 49.49
Ot Tourn 46
26 28.22 12.24
27 19.81 22.32
28 49.00 11.32
29 38.34
30 75.00 30,26
31 98,27 9.77
32 118.49 8.96

33 128,92 27.86
34 73.11
35 108.60

2.64

41.69
6.37

Cnoco0 JInHelHoi 3aceYKHu

Cnocobom nuHelHONW 3aceku ObM CHATBI och Joporu (37) m crond JIDIL (36).
[TonoxxeHne TOYEK CUTYaAIlMU OMpPEAeAeTCS MEPECeUeHUEeM IBYX OKPY>KHOCTEW OINMCAHHBIX U3
BEpILMH ONOpHOMU JnHUHU paguycamu 1 Du2 D .

[TocTpoeHne cbeMOYHBIX TUKETOB 36 1 37 CBOAUTCS M IOCTPOEHUE TPEYTOJIbHUKA MO TPEM
CTOpPOHAM, JUTMHBI KOTOPHIX U3MEPEHbI HA MECTHOCTH U MPHUBEACHHI B Tabnuie 9. OTkIaasiBaeM
B Macirabe turana paccrossaue 20 M oT Touku | Ha simHNM [-2 1 oTMedaem Touky 1. M3 Tabmuisr
8 Betompaem 1 D u 2 D anst 36 ceemouHoro nukera ot Touku I pagumycom 1 D mpoBogum nyry,
oT cTBOpHOM Touku | paamycom 2 D mpoBogum BTOpyio Ayry. B mepecedeHun STux Iyr
0003Ha4aeM ChEMOYHBII MakeT 36.

AHaJOTMYHO MOCTPOEHUE ChEMOUYHOM TOUKH 37.

Tab6muma 9
Howmep cremounoro HsmepeHHas JIHHA. M
IHKETA D, D,
36 17.27 10.06
37 25.85 15.23




Odopmienue miiana

ITocne npoBepKU NMPaBUIBHOCTH MTOCTPOEHUSI KOHTYPOB MECTHOCTH BCE JIOIOJHUTEIbHBIE
JUHAW YOWPAOT M NPUCTYNAIOT K O(OPMIICHHUIO IUIaHa, IMPEIBAPUTENBHO IOKa3aB padoTy
MPEroaaBaTesio.

[Topsimox BbIYEpUYMBAHUS IUIaHA TYIIBIO M KpackaMH MOXET ObIThb PEKOMEHJOBaH
CIEAYIOLIUNA:

- BBINOJIHAETCS OTMBIBKA BOAHBIX MpocTpaHcTB. Ilepex okpackoil mOBEpXHOCTh Oymaru
clenyer

YBIQKHUTh YUCTOM BOJOM KUCTBIO M, J1aB MPOCOXHYTh, Ha CJErka BJIAXKHYIO, HO HE
MOKpPYIO IIOBEPXHOCTb Oymaru HaHOCAT HECKOJbKO pa3 BOJHBIM pPAcTBOpP 10 IOJYyYEHHS
HY)KHOT'O OTTEHKA;

- BbIUEPUMBACTCA KOOpPAMHATHAsA CeTKa (CETKY KBaJApaTOB IMOJHOCTHhIO HE BBIUEPUUBAIOT,
0003HaYalOT JHIIb KPECTUKAMH 3€JIEHOro IBeTa 6X6 MM UX BEpIIHHBI), a TaKXKE BCE MYHKTHI
ChEMOYHOI'0 00OOCHOBAHHMS B COOTBETCTBHH C [4];

- BRIIOJTHSIOTCS Bee Haarucu. pudT mist Haqmucu TOJKEH COOTBETCTBOBATS [4];

- BBIUEPUYUBAIOTCS WHKCHEPHBIE COOPYKEHHs, KHUIIbIE JOMa M HEXWIbIE MOCTPOMKH, a
TaK)Ke MYTH COOOILIECHUS U COOPYXKEHHUS MPU HUX: JOPOTH, CETU MOJ3EMHBIX KOMMYHUKAIIUM,
JIMHUM 3JIEKTpOIepe1ay;

- BBIYEPUMBAIOT OEPETOBYIO JIMHUIO U BBIMOIHIIOT HAIUCH BOJHBIX IPOCTPAHCTB;

- odopmiieHHe pamMOK W pa3MelIeHHe HaANWCed 3a paMKaMH IUTaHa MPOBOJISAT B
COOTBETCTBUHU C MpuiioxkeHueM K [4] mis macirada 1:1000.

Marepuansl, KOTOpble HEOOXOUMO MPEIOCTABUTH B OTYET:

1. IToneBoit )xypHaJI U3MEPEHHBIX YIJIOB U JUIUH JIMHUM.

2. BenoMocTh BBIUUCIIEHHS KOOPAUHAT TOUYEK TEOJ0JIUTHOTO XO/a.

3. BetoMOCTb BBIYHCIIEHUSI OTMETOK TOYEK Ch€MOYHOI'0 00OOCHOBAHUS.

4. AGpuCHI C cUTyallMel MECTHOCTH, BBIITOJIHEHHBIE Ha TOYKaX Ch€MOYHOT0 0OOCHOBAHUSI.

5. CxeMa TEOIOJIMTHOI'O X01a.

6. Tomorpaduueckuii mnan B wmacmTabe 1:1000, BBIMOTHEHHBIH Ha JUCTE BaTMaHa
¢dopmara Al.

7. OT4eT o BBIIOJHEHHOU padoTe.

3AKJTIOUYUTEJIbHBIN DTAII
HpI/I HpOXO)K,[[eHI/II/I yqe6H0171 HpaKTI/IKI/I 110 reogc3nn CTy,Z[CHTaM HCOGXOI[I/IMO
IIO3HAKOMUTHECA C pa60TOI>'I COBpeMeHHOFO TreoaC3NYCCKOro 060p}UIOBaHI/I${ " C UCIIOJIB30BAaHUCM

COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHUU IS OCBOCHUSI METOJIUK OOpabOTKH pa3sHOPOIHOU



uH(GOpMallMK MPHU BBIMOJIHEHUU TOJEBBIX TOMOTpado-reoie3nYecKux padoT U MpU pelIeHUU
CHeLMATbHBIX 33124 MHXCHEPHOH re01e3uu

[ToaroroBka or4yeToB. POPMBI OTYETHOCTH 110 UTOTAM MTPAKTHKH.

dopmMamMH OTYETHOCTHU IO UTOTaM TMPOXOXKJEHUS TaHHOW MPAKTHUKU SIBJISIOTCS: THEBHUK
MIPaKTUKH (MpuiIokeHue 1), oTyet o mpoxoskaeHuu npaktuku ([Ipunoxenue 2).

Llens oTyeTa — OmpeaeNieHNe CTENEeHU MOJHOTHI U3YYEHUS OO0YYaromUMCS TMPOrpaMMbl
npaktukd. OT4eT JODKEH  TMOKa3aTh  YpOBeHb  C(OPMHUPOBAHHOCTH  KOMIIETECHIIMA
00ydJaromnierocs, ero CriocOOHOCTh MPAKTUYECKH OIEHUBATh YPPEKTUBHOCTH PaOOTHI.

[To 3aBepuieHMIO y4yeOHOM NpPaKTHKU Kaxaas Opuraaa (opMupyeT U MpPeoCTaBiseT
pykoBoguTeNtO «OTUET 00 yUeOHOH MPaKTHKEY.

CTPYKTYPA OTYETA T1O ITPAKTUKE

Jns  oueHKW 3HAHMWA, YMEHHMH W HaBBIKOB M (WIM) ONBITa JIEATEIbHOCTH,
XapaKTepU3YIOMIMX dTanbl (OPMHUPOBAHUS KOMIIETEHIIMI B MpOLIECCE OCBOCHUS OCHOBHOMU
MpoeCCHOHAIBHONM 00pa30BaTeIbHOM MPOrpaMMbl B pe3yJbTaTe€ MPOXOXKICHUS TMPAKTHKU
HEOOXOJUMBI CIEIYIOIINE MAaTepPHabl: OTYET O TPAKTHUKE, BBHIMOJHEHHBI B COOTBETCTBUHU C
PEKOMEHIalUsIMU, THEBHUK 110 IPAKTHKE.

OT4eT 0 mpaKTHKE COCTABISETCS BCEMHU WICHAMHU yueOHOM OpHUrajpl, ¢ y4acTHEeM KaXKJI0TO
00y4aromerocs M JJO0JHKEH OTPaXaTh ACITEIbHOCTh OpUTaJIbl B TIEPHOJ] TPAKTHKH.

OTUeT COCTOHT M3 HECKOJBKUX PA3J/IEIOB: BBEICHUS, OCHOBHOW YaCTH M 3aKIIOYCHUSI.

BBenenue n0mkHO 0000UIINTH COOpaHHbIE MaTepHallbl U PACKPBITH OCHOBHBIE BOIIPOCHI H
HarpaBJIeHHUs, KOTOPBIMHU 3aHUMAJIMCh 00YUarOIIEerocs: Ha MPaKTHKE.

OcHOBHasi 4acTh BKIIIOYAaeT B ceOs aHATMTHUYECKYIO 3alMCKYy IO paszesiaM MPHUMEPHOTO
TEMATUYECKOTO TIaHA MTPAKTHKH.

B 3akiroueHun mpuBOAATCS OOIIME BBHIBOJIBI M MPEUIOKEHUS, @ TAK)KE KPAaTKOE OMHCaHHE
IpO/IeTaHHOM pabOThI U NAIOTCS MPAKTUYECKUE PEKOMEHAALINH.

CrpykTypa oTuera

1. [lenwn n 3a1a4n IPAKTUKH

2. IlpaBuna oOpatieHus ¢ reoJe3N4eCKUMU MPUOOpaMH U UX XpaHEHHUE.

2.1 TeomonutHas CbeMKa

2.2. HuBenmupoBanue. Buibl HUBeMpOBaHUSI.

2.3. TaxeoMeTpuveckasl CheMKa.

2.4. Cremka MecTHOCTH Iipu momoiuu GPS

3. BbIBOIBI 110 IPAaKTHKE



3ammTa oOT4eTa O TNPaKTHUKE MPOBOJUTCA TMEpell KOMHCCUEH, B COCTaB KOTOpPOH
BKJIIOYAIOTCS: 3aBenylomuil kadenpoil (mpeacenaresb KOMUCCHH), PYKOBOAWUTENb MPAKTUKH,
OTBETCTBEHHBII 32 OPraHU3alLUI0 U IPOBEICHUE IPAKTUKH.

B mponecce 3amuTel Kaxablii oOydaromuiics Opuraipl JIOJDKEH KpaTKO H3JI0OXKHUTh
OCHOBHBIC pPE3yJbTaThl IPOJAETAHHOW pabOThl, aHAINW3 IOJYYEHHBIX MaTEpUAIOB, JAaTh
000CHOBAaHHBIE BBIBOJIBI [10 UTOraM IpakTUKU. [lo pe3ynbTaraM 3aliuThl KOMUCCHSI BBICTABIISET
oOyyJaromemMycs 3a4er.

Pe3ynbrar 3amuThl NPaKTUKK YYUTHIBAETCSl HAPABHE C HK3aMEHALIMOHHBIMU OLICHKAMM I10
TEOPETUYECKUM KypcaM, IIPOCTaBIISIETCSA B 3aUETHYIO KHU)KKY M aTTECTallUOHHYIO BEJOMOCTb, U
YUUTBIBAETCS MIPU MOJIBEACHUU UTOTOB OOIIEH yCIIeBaeMOCTH 00YYalOLIeTOCH.

OO6yuaromuiics, HE BBIITOJIHUBIINI [IporpaMmy IIPAKTUKHU, ITOJTYYMBILIUN
HEYJIOBJIIETBOPUTEIIBHYIO OLIEHKY IIPH 3aIlUTE OTYETa, HAIPABISAETCS HAa MPAKTUKY INOBTOPHO B
cBOOOIHOE OT y4eObl BpeMsl WIIM OTUHCISAETCA U3 Y HUBEPCUTETA.

HemnpencraBienne oOydarolUMUCS OTYETOB B YCTAHOBJIGHHBIE CpPOKU  CIEAYET
paccMaTpuBaTh Kak HapylIeHHWE JWCIUIUIMHBI M HEBBINOJIHEHHE ydeOHoro ruaHa. K Takum
0o0yyaromuMcsi MOTyT ObITh HPUMEHEHbI Mepbl B3bICKAaHMsI - HE JOMYCK K CECCUU WM K

IIOCCIICHUIO 3aHATUH J0 ¢Ja4yM U 3alllMThI OTYCTA U T.A.

@DOoH/1 OLIEHOYHBIX CPEJICTB JUISI TPOBEACHHUS aTTECTAMU 00YJAIOIUXCs IO y4eOHOM
MPaKTUKE

@dopma oLleHKU y4eOHOU MPAKTUKHU - 3a4eT.

OneHka 3a TMPaKTHKYy TPUPABHUBACTCS K OIEHKAM TEOPETHYECKOTO OO0ydeHus u
YYUTBIBAETCS TIPU TIOABEICHHH HWTOTOB OOIIEi ycreBaeMocTH oOydaromierocs. Pe3ymbraTs
3alUTHI OTYETA 10 MPAKTUKE MIPOCTABISAIOTCS B BEAOMOCTH M 3aU€THON KHIKKE 00yJaromerocs.

3ayeT MOXeT MPOBOJUTCS C YYETOM OaJlIbHO-PEHTHHIOBOM CHUCTEMBI OLIEHKHU (110 BBIOOpY
npernojaBaresns) - OadbHO-PEUTUHIOBasi KapTa OIICHUBAHUSA KOMIETEHIUH: «3a4TE€HO», €CIU
oOyuaromuiicst Hadbpan ot 60 1o 100 6amioB, «He 3auTeHO» - MeHee 60 OaoB.

BOHpOCH JJId 3a4€Ta:
. O6IJ_II/IG nojioxkeHus. OCHOBHEIC mpaBujia 0€30ITacCHOCTH Ha IIpaKTHUKE.

1
2. Bpigaua, cosiepikaHue U IpUeMKa HHCTPYMEHTOB.
3. TloBepku H FOCTUPOBKA TE€OIOJIUTOB.
4. TlocTpoeHue Te0I0JIUTHOTO X0/1a.
5. Meron  mepneHAMKYISIpoB.  3akpemjeHMe M Oo(QOpMIIEHHE HAa  MECTHOCTH
BOCCTAHOBJICHHBIX MEKEBBIX 3HAKOB.

6. KamepasibHas 00paboTKa MaTepHaIOB TEOIOJIUTHOW ChEMKH.



7. IlpoekTupoBaHHe 3€MENBHOTO Yy4acTKa 3a/JlaHHOM IUJIOAAM W COCTaBJICHHE
Pa3OMBOYHBIX YEPTEKEW Al BBIHOCA IIPOCKTHBIX TOUYEK B HATYPY.

8. BpiHeceHHe Ha MECTHOCTD MTPOEKTHBIX TOYEK PA3TMUYHBIMU METOIAMH.

9. BemonHeHune paboT ¢ MPUBICUYEHUEM IJIEKTPOHHBIX TaXEOMETPOB.

10. KamepanbHbie pabOTHI IPH TAXEOMETPHUIECKON ChEMKE.

11. PexorHocuupoBKa y4acTKa TEOAOIUTHON ChEMKH.

12. W3mepenue pacCTOSIHUNA MEXIY ITYHKTAMH.

13. U3mepenue ropu3oHTaIbHBIX YTJIOB.

14. Benenue abpuca.

15. Copemka moapoOHOCTEH.

16. IlpuBs3Ka MONUTOHA K yHKTaM T'€0/Ie3UYECKOM CETH.

17. BoluncneHue yriioBOi HEBSI3KU U UCTIPABICHUE YTIIOB IMOJIUTOHA.

18. Boluncnenue TUPEKIMOHHBIX YTIIOB U PyMOOB CTOPOH MOJUTOHA.

19. Beruucnenue npupameHnii KOOpAUHAT.

20. BrprunciieHue OTHOCUTEIBHON HEBS3KH.

21. BpluuciieHue UCTIpaBIECHHBIX MPUPAIICHUNA KOOPAUHAT.

22. BpluucieHrne KOOpAUHAT MyHKTOB MOJIUTOHA.

23. OmnpeneneHue UIOMAAA 3aMKHYTOTO TTOJIMTOHA.

24. KakoBbl OCOOCHHOCTH CO3/IaHUSl TEOAOJMTHO-BBICOTHOTO XOJa B  KayecTBe
000CHOBaHUS ISl CheMKH?

25. Kakwue npuGopsl HCIIONB3YIOT MIPU TaXEOMETPUUECKON CheMKe?

26. B uém 3akirrouaeTcs paboTa Ha CTAHIIUU TIPH TaXEOMETPUICCKON CheMKe?

27. B 4em 0coOEHHOCTh aBTOMATU3HPOBAHHONW TaXEOMETPUIECKON CheMKH?

28. IlpuHuun paboThl TEOIOIUTA, €T0 COCTAaBHBIE YaCTH U IOBEPKU

29. Ilpunuun paboTsl HUBEIHMPA, €0 COCTABHbIE YaCTU U MMOBEPKU

30. TMonspHBIH METO ChEMKH CUTYyaIlUN

31. Cucrembl KOOPIMHAT B T€O/IC3UN

32. Cuctembl BBICOT B T€0/I€3UU

33. T'eomeTpuyueckoe HUBEIUPOBAHUE

34. TexHWYeCKOEC HUBEIHPOBAHHE

35. BeruucnurensHas 00paboTKa TEOAOIUTHOTO TOJUTOHA M TEOJIOJIUTHOTO X0/1a

36. CriocoObl ornpeieneHus miomiaei 3eMeIbHbIX Y4aCTKOB

37. CnocoObl U3MEpEeHUs pacCTOSTHHUM

38. Ilpsmast u oOpaTHast reofe3udecKas 3a1a4un

39. Tlepenava AMPEKIIMOHHBIX YTIIOB



40.
41.
42.
43.

[TpuBs3ka TE€OAOIUTHOTO MOJUTOHA (X0/1a) B TyHKTaM OMOPHOM T'€0JIe3MUeCKON CeTH

W3mepenus Ha Tonorpaduyeckoit Kapre

Maciura0d, TOYHOCTh MacIiTada

[Topsimox pa®OTHI Ha CTAHIIUU MIPU MPOJIOKEHUU TEOJ0JIUTHOTO U TaXEOMETPHUIECKOIO

X0/a.
44,
45.
46.

CyurHocTh Ha3eMHOM MHCTPYMEHTAIBHOM (TaXeOMETPUUECKOM ) ChEMKH.

TpeOGoBaHMsI HOPMATUBHBIX JTOKYMEHTOB K TIPOU3BOACTBY TaXCOMETPUICCKON CHEMKHU.

[Topsimok paboThl Ha CTaHUMU TaxeoMmeTpuyeckoil cheMmku. [IpaBuiia cocraBieHus

abpuca.
47. CocraBrneHue Tomorpaduyeckoro IJlaHa YydYacTKa MECTHOCTH TIO0 pe3yiabTaTam

TaXEOMETPUUECKON CHEMKHU.

Onucanue nokasarenei u KPUTCPUCB OLICHUBAHUS KOMHGTGHHI/Iﬁ Ha Pa3sjIMYHbIX 3Tallax ux

(1)OpMI/IpOBaHI/I$I, OIMINCAaHUC IIKaJI OICHHUBAHUA

Paszpenst [Ixana
IToka3zaTenu u Kpurepun
Nenm/m| Komnerenuun (aTamsl) OLICHUBAHHUS
OLICHUBaHUS
MIPAKTUKH MuHn-Makc
OIIK-3 - 3HaHUE MPaBUJI OBEJCHUS Ha
CHOCOOHOCTh MPAKTUKE (MHCTPYKTaXX MO TEXHUKE
HCII0JIb30BaTh 0€30MaCHOCTH, HUHCTPYKTAX 110
[Togrorosure
1 |3HaHusx . MOMCKY MH(OpMAaLIUU B 10-20
THHBIN
COBPEMEHHBIX COOTBETCTBUM C LEJISMHU U 33ja4aMu
TEXHOJIOTHI npakTukun). KauectBo 06paboTku
IIPOEKTHBIX, UCXOJHBIX CBEICHUM.
KaJlaCTPOBBIX U CocoOHOCTE K IMOJHON
Jpyrux pador, CaMOCTOSITEJIbHOCTH (OIyCKarTCs
CBSI3aHHBIX C KOHCYJIBbTAIlM C IIPENoJaBaTeseM 110
3eMJIEyCTPOMCTBOM COITYTCTBYIOIIIMM BOIPOCaM) B
Y KaJlacTpaMu; BBIOOpE cItoco0a pelieHust 3a1aHui B
[TpownsBoacTs .
2 . paMKax y4eOHOW MPaKTUKH C 30-50
CHHBI . .
HCIOJIb30BaHNUEM 3HAHUM, YMEHUH U
TK-10 - HAaBBIKOB, ITOJIY4EHHBIX KaK B XOJ€
CIIOCOGHOCTE OCBOEHHUS COIMYTCTBYIOIEH yueOHOH
HCIIONB30BATE JTUCLUIUIMHBL, TAK U CMEKHBIX
SHAHMS JUCIUILINH.
COBPEMEHHBIX KagectBo 06paboTkH cOOpaHHOTO
3 TexHoJorui mpu  |3aKimounTen |Marepuana. [lomnora opopmienus 90-30
BHBIN JTHEBHUKA MIPAKTUKH.

IIPOBECHUHN
3EMJICYCTPOUTEIILH

Odopmierne oTyeTa Mo MPakTUKE U




BIX U KaJIaCTPOBBIX ero 3aIuTa.
pador.

UTOI'O 60-100

JINTEPATYPA

a) OcHOBHas JIUTEpaTypa:

1. Kopoteena JI. U. 3emenbHO-KagacTpoBbie pabOThl. T€XHOJIOTHS U OpraHu3anus: y4ueo.
nocob6ue s crner. 311000 "3emensHbiii kanactp”, 311100 "T'oponckoit kamactp" By3os/JI. U.
KopoteeBa. —PoctoB v//1: ®ennkc, 2007. —156 c.

2. HeympiBakun 1O. K. 3eMenbHO-KaacTpoOBbIC T€O/IC3MUECKUE PAOOTHI: YUCOHUK IS
By30B 1o cmen. 311000 "3emenbHbid kamactp", mo Hamp. 650500 "3emiieycTpoWCTBO H
3emenbHbIi kagactp'/1O. K. HeymsiBakun, M. U. Ilepckuit. —M.: KonocC, 2006. —181 c.

3. 3emIieycTpoilCTBO M YIpaBlIEHHWE 3€MJICNOJb30BaHUEM: YydeOHOe mocobue Uit
CTYJICHTOB BBICIIUX Y4€OHBIX 3aBeICHUN, 00YJArOIIUXCS MO HarpasieHuto noarorosku 080200
"MenemxmenT" (kBamudukamnus (crenens) - "bakamasp")/B. B. Cnesko, E. B. Cnesko, JI. B.
Cne3ko. —MockBa: UHOPA-M, 2013. —201, [1] c.

4. ITymxkapeBa A. C. 3eMenbHbIN KalacTp 1 MOHUTOPUHT 3€MeJb: yued.-MeTo. nocodue
Uist  cTyaeHToB crnenuanbHocTed 120301 "3emmeyctpoiicTBo" O4YHONM W 3a04HOM  dopMm
oOyuenust/A. C. IlymkapeBa; M-Bo cein. xo3. P®, bypsr. roc. c.-x. akaa. um. B. P. ®ununmnosa,
Ka¢. kanactpa u npaa. —Ynan-¥Y3: U3a-so bBI'CXA um. B. P. ®ununmnosa, 2011. —190 c.

5. dy6enok H. H. 3emneycTpoiicTBO ¢ OCHOBaMHU I'€0fIe3Uu: YUYEOHUK ISl BY30B IO arp.
cneu./H. H. ly6enok, A. C. llynsk ; nox pea. b. b. lllymakoBa. —M.: KonocC, 2003. —319 c.

6) JlonmonHuTeNbHAS TUTEpaTypa

. Cynua M. A. OcHOBBI 3emyieyCTpOMCTBa: y4eb. mocoOue njsi BY30B IO Harmp.
"3emieycTpOMCTBO W 3eMeNbHBIN KamacTp"', u cher. "3emueycTpoicTBo", "3emenbHBIN
kagactp", "T'oponckoii kagactp"/M. A. Cynun. —CII6.: Jlans, 2002. —126 c.

2. YemeB A. C. OCHOBBI 3eMJIECTIONIB30BAHMS U 3€MJICYCTPOMCTBA: YUEOHUK Ul BY30B
WU3YYarolUX  3€MJICYCTPOMCTBO, 3€MENIBbHBIA W  TOPOJACKOWM  KaxacTpbl, AarpoOXHMHIO,
nouBoBeaeHune/A. C. Yemes, B. @. Bansko. —PoctoB #//[: MapT, 2002. —534 c.

3. Haraes P. T. Hensmxumocts : 3emMiIeyCTpOMCTBO M 3€MEJIbHBIA KagacTp.
I'panocTponTENBCTBO U ApXUTEKTYpa. DKOHOMHUKA HEJBUKUMOCTHU U 3€MENIBHOE IIPABO: SHIUKIL.
cnoBaps/P. T. HaraeB. —Kazans: ['YII "[TMK", 2003. —1087 c.

4. BapnamoB A. A. 3eMenbHBIA KajacTp: y4eOHHMK Ji BY30B IO CHEUAIBHOCTSIM




310900 "3emneyctpoiictBo", 311000 "3emenbusiii kagactp", 311100 "T'opoackoit kamactp” : B 6
T./A. A. BapnamoB. —M.: KonocC, 2008 T. 4: Ouenka 3emens. —2008. —462, [1] c.

B) lHTEepHET-pecypcChl

1. CnpaBounas mpaBoBas cuctema "Koncymbrant tumoc” http://www.consultant.ru/
OdenepanbHas ciy)0a TOCYIapCTBEHHOW perucTpanuu, kagactpa u kaprorpaduu (Pocpeectp)
https://rosreestr.ru

2. DneKTpoHHAas o6ubnmoreka N3 naTenbekoro LIEHTpa «AKazneMus»
http://www.academialJmoscow.ru/

3. Hayunas snekrponnas 6ubmmoreka eLIBRARY.RU http://elibrary.ru/

4. DnextponHo-oubmmoreunas cucrema PYKOHT http://www.rucont.ru/

5. DnexkTpoHHO-0MONMMOTEeYHAast cucTeMa u3aarenberBa «Jlanpy http://e.lanbook.com/



HHOPAAOK 3AIIOJIHEHUSA U BEAEHUSA THEBHUKA
1. JIHeBHUK 3amoyHsAeTCs OOY4YalOMIMMCS M PErylsipHO BEAETCS B
TEYECHUE BCEU IIPAKTHUKU:
2. JIHeBHUMK XpaHUTCSI B yHUBEPCUTETE O OKOHYAHUS 00yYaroIuMCs

00yJeHUsI.

JIHEeBHUK NMpPaKTHKK pa3paboTaH Kadenpoil 3eMIICTI0NIb30BaHUS U 36MEILHOTO

kanactpa bI'Y

[Tpunoxenue 1
OI'bOY BO BbypsTckuii rocy1apCTBEHHbBIN YHUBEPCUTET
dakynpTeT OMOIOTHH, Teorpaduu U 3eMIICTIOIb30BAHUS

Kadenpa 3eminenonp3oBanus U 3eMeIBHOTO KaJacTpa

JTHEBHUK YYEBHOM ITPAKTUKH

OO6yuaromierocs

(®UO, Ne rpynmsl)

r. Yinag-Ym
20 T.



MMAMSATKA OBILIUE CBEIEHUSA
1. IlpakTuka ABIsSE€TCS OPraHUYECKOM YacThi0 yueOHOTro Ipoliecca u

CIIY’)KUT IIeNISIM 3aKpeIUICHUs] M YIIyOJeHUs TEOPETUYECKUX 3HAHHIA, 1. MecTo IPOXOsKICHHS TIPAKTHKH

HpI/IO6peTeHI/I5{ HAaBBIKOB pa6OTBI B IroCcyaapCTBCHHBIX, 06H_IGCTB6HHBIX u

YaCTHBIX OpraHu3aIusX.
2. Ha npakTuky JgomyckaroTcss — oOydaromiuecsi, MOJHOCTbIO

BBITIOJIHUBIIHE YYCOHBIH TUIAH TEOPETHYECKOTO O0YICHHSL. 2. PykoBojutenh yqeOHOM MPaKTHKH
3. Ilepen BBIC3OM HAa TMPAKTHKy OO0Y4YaIOIIMHCHA  JOJIKeH
O3HAKOMUTBCSI ¢ MPOTPAMMOM MPAKTHKH, COJACPKAHUEM IPEICTOSIINX (®UO, mOmWKHOCTH, yY. CTENEHbB, y4. 3BAHUE)
pabor, dopmoit orueTHOoCTH MO mnpakTuke. OOydwaromuiics o00s3aH
TOIy4HTb. 3. JlaThl MPOXOKIEHHS MPAKTUKU M0 YUeOHOMY IUIaHY:

- THEBHUK ITPAKTHUKH;

- HHIUBUAYaIbHOE 3aJJaHUE.

4. Bo BpeMs IPOXO0K/ICHUS MPAKTUKU 00y4YAKOIIUiics 00513aH:

- W3Yy4YHTh M CTPOro COONOJATh JACHCTBYIOUIME B OpPraHU3ALUU
IpaBUja OXpaHbl TPYAd, TEXHUKH 0€30IaCHOCTU U MPOU3BOACTBEHHON
CaHUTapuu;

- NOMYMHATCS  JEHCTBYIOUIMM B  OpPraHM3allUd  INpaBUiIaM
BHYTPEHHETO TPYI0BOI'0 paclopsIKa;

- BBIIIOJIHATH AJMUHHUCTPAaTUBHBIE IPOU3BOJACTBEHHbIE M HAy4HO-
TEXHUYECKHUE YKa3aHHUsl pPYKOBOAMTENEH MpaKkTUKHU, OOecreunBaTh
BBICOKO€ Ka4eCTBO BBIMOJIHIEMBIX paboT;

- BBINOJHUTH paboTy, MPEAYCMOTPEHHYIO IMPOrpaMMOM MPakTUKU U
UH/IMBUYaJIbHBIM 33JIaHUEM.

5. Tlo OKOHYaHMM NpPAKTUKU OOYYAIOUIMIICS 3amojHSeT THEBHHUK,
COCTaBJISIET MMCbMEHHBIN OTYET.

6. OOyuatomuiicsi, He BBIIOJHUBIIUNA NPOrpaMMy HPAKTUKH,
MOJIyYUBIIUN HEYJTOBJIETBOPUTEIbHYIO OLIEHKY MpH 3allUTe OTYeTa,
HAIpPAaBJIAETCS MOBTOPHO HAa NPAKTHKY. B OTHENBbHBIX ciaydasx pekTop
[0 WTOTaM NPAKTHKH MOXET paccMaTpuBaTh BOMPOC O JajbHEHIIeM
npebbIBaHNM oOyuatomuiicsa B BY 3e.

«__» 201 r.mo« » 201 r.




JAK/IIOYEHUE ITO ITPOXOKJAEHUIO ITPAKTUKHU

1. 3akmroueHne o6yqa101ueroc;1 o HuTOoraM IIpaKTUKHU,

CBEJIEHUS O PABOTE HA YYEBHOM ITPAKTUKE

IIPEIUI0KECHUS 1o COBEPUICHCTBOBAHUIO OpraHu3anuu
NPAaKTUYECKOH IMOATOTOBKH YU€OHOM MPaKTHKU:
OOyuaromuiics /
(moamuce) (®UO)
« _» 20
T.

Hara Kpartkoe copeprkanue BHIIOTHIEMBIX padOT
= »
20 I.
«C »-«_»
20 r.
C »-«_»
20 I.
C»=«_»
20 r.
= »
20 r.
C»=«_»
20 T.
PykoBoauTens yueOHOM /
MPaKTUKHU (moamuck) (®UO)

« » 20

T.




BYPATCKUI T'OCYJAPCTBEHHBII YHUBEPCUTET

HAITPABJIEHUE
HA y4eOHO-BbIe3IHYI0 IPAKTHKY
IMpuxa3 Ne oT

[lepron npoxosxeHus: yueOHON NPaKTUKU C

« _» 201 r.mo« » 201 .

OO6yyaromuiics

Hanpasnenne noaroToBku

[Ipaktuka npoBoautcs B cooTBercTBUU ¢ YcraoMm PI'BOY BO
«bI'Y», VYueOubim mnanom u I[lonoxxenneM 00 y4eOHO-BBIC3THOU
IPaKTHKE.

Mecro npoBeieHus:

PykoBoauTens npakTUKH:

OBIIUE TPEBOBAHUS K O®OPMJIEHUIO
OTYETA IIO ITIPAKTUKE

1. Oruer oOywaromierocss O HIPaKTUKE IMPEACTaBISIETCS B
MAIIMHONKUCHOM HWJIM KOMIIBIOTEPHOM HCIIOJIHEHUH PYKOBOJIUTEIIO
y4eOHOM MPaKTUKHU MOCIIe OKOHYaHUS MTPAKTUKH, HO HE TIO3/IHEE, YeM
3a HEJIEJII0 10 YCTAHOBJIEHHOIO ITPUKA30M CPOKA 3aIlMUThI OTYETA.
2. Otyer  cocTaBisieTcss B COOTBETCTBUHM  C  BBLIAHHBIM
o0yyaromemMycsi MeTOAMYECKUMH YKa3aHHSIMH.
3. OcHOBHBIE pa3/ieinbl OTYETA:
1. BBeaeHue - KpaTkas XapakTepUCTHKA OpraHu3aluy (yUpeKaeHus,
BEJIOMCTBA), i€ 00y4aromuics IPOXOIUI IPAKTUKY;
2. OcHOBHAsl YacTh - aHAJIW3 MaTepUajioB, COOPAHHBIX BO BpeMs
MPAaKTUKH, CHCTEMATU3UPOBAHHBIX B COOTBETCTBUH C TEMOW
KYpCOBOM (IUIIIIOMHOI) paboThI (1Ba-Tpu naparpada);
3. 3akJIl0YeHue - BEIBOJIBI U MPEITIOKCHHUS.
4. B oryere HEOOXOIMMO OCBETUTH CJIETYIOIINE BOIPOCHI:
- CBE/ICHUS O MOPSAKE U CPOKAX MPOXOXKICHUS IPAKTUKU;
- cBeNeHMs O 0a3e MNpakTHUKU (XapaKTepUCTHKA OpraHU3alH,
JEUCTBYIOIME B OpraHM3alMU IpaBUJa OXpaHbl TPYAa, TEXHHUKH
0€30MaCHOCTH U MPOU3BOJCTBEHHONW CAaHUTAPHHU U TIP.);
- Hay4yHO-TEXHHYECKOE COJIepXKaHHE OCHOBHBIX PabOT MPaKTUKU C
MpeIBaPUTENLHBIMU BBIBOIAMH 110 HUM;
- KpaTkoe CcOooOLIeHHe O COJCpKaHUM U  BbBIIOJHEHUU
WHIMBHYAITBHOTO 3a/IaHHsL.
4. Otyer MO TMpaKTUKE 3alIMIIAeTCsl OOy4yarolUMCs B CpOKH,
yCTaHOBJICHHbIE Kaeapoil.
5. UtoroBas oueHka 3a y4yeOHYIO MPAKTUKY 3aHOCUTCSI B 3aYETHYIO
KHUXKKY.



NHAUBUAYAJIBHOE 3AJAHUE OBYYAIOIIEI'OCS JJIAA BAMETOK
O YYEBHOM IIPAKTUKE

1. [Inanupyemoe coaepkaHue padoThl Ha IPAKTHKE:

PykoBoauTeNnb mpakTuKu /
OT YHUBEpCUTETA (®UO) (moamnuce)
« _» 20 T
OOyuaromuiics /
(®UO) (moamuce)

« _» 20 T




XAPAKTEPUCTHKA OIIEHKA YYEBHOM IIPAKTUKHA

[TonoxxurenbHbIE CTOPOHBI: 1. PykoBonuTenb yueOHOM NMPaKTUKU:

(3auTeHo / He 3a4TEHO)

2. UneHbl KOMHUCCHH 110 3alIuTC OTUYCTA:

2.1.
(3auTeHo / He 3aUTEHO)
/
3aMedaHus: ®.1.0. MOJINCH
2.2.
(3auTeHoO / HEe 3aUTEHO)
/
3aKIf0o4eHHe O TOTOBHOCTH CaMOCTOSITEJIBHO — pemiath  y4eOHO- ®.1.0. IOAUCH
MPAKTUYECKHUE 3aJ[auu:
2.3.

(3auteHO / He 3aUTEHO)

/

d.1.0. OJIINCH

3. Uroroas olieHKA:

PykoBonuTens yueOHOM /
HPaKTHKH (®UO) (monmuck) (3auteHo / He 3auTe

« » 20 T




[Tpunoxenue 2
MunucrepcTBo oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu

®I'bOY BO «byparckuii rocy1apcTBEHHbIH YHUBEPCUTET

(DaKy.]'IBTCT 6I/IOJ'IOFI/II/I, FCOl"pa(l)I/II/I " 3€MIJICIIOJIB30BaHUA

Ka(benpa 3€MJICIIOJIB30BAaHUSA U 3EMEJIBHOI'O KaJacTpa

OTYET
O npoxoxaeHuu MPAaKTUKH
(BU IPAKTUKH)

(THII TIPAKTUKH)
oOyyJaromerocs Kypca
(®HO)
(dhopMBI 00ydeHUS TPYIIIIBI

HAIpaBJICHUS TIOATOTOBKU
(mmdp/Koa, HAMMEHOBAHKE CIICIIMAIIBHOCTH / HAIIPaBJICHUS MTOATOTOBKH)

Mecto MMPOXOKACHUA IIPAKTUKHA

CpoOK IPaKTUKH C «__ » 20 r. mo«__ » 20 r.

Tekcr oryera:
(Omuem no npaxmuke OOJHCEH COOEPAHCAMb CBEOEHUS O BbINOIHEHHOU 00yUarwWuMcsa pabome 6

nepuoo npakxmuku (omyem o 6blNOIHEHUU UHOUBUOYATLHO2O0 3A0AHUS), KPAMKOE ONUcanue CmpyKmypbl

u dessimenbHoCcmuU 6A3bl NPAKMUKLUL).

IIpakTHKaHT:

(®UO, noanuce)
COI''TACOBAHO:

PYKOBOI[I/ITCJ'IB MPaKTUKH OT YHI/IBepCI/ITCTa

(®UO, 10KHOCTD, TOMKCH)



