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BBEJIEHUE

VYcnenHass TMOATOTOBKA CTYIEHTOB TpeOyeT NpaBMIIBHOM ITOCTAaHOBKH BCEX BHIOB
3aHATUH NP 0043aTEIHHOM U TIOCTOSIHHOM COBEPILIEHCTBOBAHUH YUEOHOTO MpolLiecca.

N3ydyenune reone3uy HauMHAETCAd C M3YYCHUS TEOPUM IMPEIMETa, COIPOBOXKIAOIIErocs
NPaKTUYECKUMU 3aHATHSAMH B CIIELMAIIBHO 00OpYOBaHHBIX KaOMHeTax. B mpolecce npakTuueckux
3aHATUI CTYAEHTHI 3HAKOMATCS C MHCTPYMEHTaMH M TNPUOOpaMH, BBIOJHSIOT BCEBO3MOXKHBIC
MCCJIEJ0BAaHMSI U TIOBEPKHU B JIAOOPATOPHBIX YCIOBHUSX, a TAKKE pazavuHble n3Mepenus. [IponsBoasar
BBIYHCIIUTENIbHBIE PAOOTHI 110 PAHEE BHIIOJIHEHHBIM H3MEPEHUSIM.

3aBepluarolnii  dTan U3y4deHHs Ireo/le3un — MoJieBas ydyeOHas NMpakTHKa Ha CHEeLUaJIbHOM
y4eOHOM HOJIUTOHE.

[enu u 3a1a4n U3y4EeHUS IIPAKTUKH

[lenu npakTUKHU - 3aKperyieHue U yriyOJaeHne TeOPEeTHYeCKO MOArOTOBKY 00yYaroIuXcs,
dopmupoBaHue 3TanoB OOMIENPO(ECCHOHANBHBIX U HPO(PECCHOHANbHBIX KOMIIETCHIUH,
IpUOOpETEHUE  MPAKTUYECKUX  HABBIKOB,  NPOPECCHOHAIbHBIX yYMEHMH U OIbITa
CaMOCTOSITENIFHOW  TIPOECCHOHATBHON  NIEATENBbHOCTH, BKIIOYAIOMEH B ce0si OCBOCHHE
IPAaKTUYECKUX HABBIKOB 10 OT/IEJIbHBIM BUJIAM I'€01€3MUECKUX PadoT.

3agauu NpaKkTUKU

3aayamMy MPaKTUKHU SBISIOTCA:

- OCBOCHHUE IIPABUJI OPraHU3AIMK I€0/Ie3UYECKUX pabOT Ha MECTHOCTH;

- OBJIaJIeHHE MpUeMaMu paboThl € Fe0Ae3MUECKUMU HHCTPYMEHTAMU B IOJIEBBIX YCIOBUSX
U MIEpBUYHOM 00pabOTKU MOJTYYEHHBIX Pe3yabTaTOB MOJIEBbIX U3MEPEHUH;

- o00pa0oTKa TOJY4YEHHBIX pE3yJIbTaTOB TOJEBBIX M3MEPEHUN Il 0OecredeHuH
3eMJICyCTPOUTEBHBIX U Ka/laCTPOBBIX pabdoT;

- COCTaBJE€HHE TOMOrpaUyeckoro IUlaHa YYacTKa MECTHOCTM Ha OCHOBE JIaHHBIX,
MOJIyYEHHBIX IIPY TPOU3BOJCTBE TAXEOMETPHUUECKON CHEMKH.

B pe3ynbrare npoxoxaeHns yueOHON NPAKTUKU CTYACHT JOJKEH:

3HaTh:

- COBPEMEHHBIE T€0/Ie3MYECKUEe NPUOOPHI M METOABl UX MCCIEJOBAHUS, MOBEPKU U
IOCTUPOBKY;

- METOJIbl W TEXHOJIOTHIO BBINOJHEHUSI Tomorpado-reofie3ndeckux paboT B IMOJIEBBIX
YCIIOBUSIX;

- TEOPHUIO U METO/Ibl MaTeMaTHyeckoi 00pabOTKH pe3yabTaTOB I'€01e3UYECKUX N3MEPEHUI
C OIICHKOM TOYHOCTHU;

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

YMmers:



- HCIIOJIb30BaTh COBPEMEHHBIE T'€0/Ie3MYECKHE MPUOOPHI sl MU3MEpPEHHs YIJIOB, UIMH
JIMHUU U IIPEBBILLICHUN;

- BBITIOJIHATH MCCIIEIOBAHMUSA, TIOBEPKH U IOCTHPOBKH MPHOOPOB;

- BBINOJIHATh IPOEKTUPOBAHHUE [TOJIUTOHOMETPUYECKUX XOJI0B U CETeH;

- BBINOJIHATH IPEBAPUTEIIbHYIO O0pabOTKY pe3yibTaTOB I'€OAE3MUECKUX H3MEPEHHH ¢
OLICHKOM TOYHOCTH,

- BBITOJIHATH PacdyeT HEOOXOMMON TOYHOCTH U3MEPEHHIA;

- IPOU3BO/IUTh MaTEMAaTUYECKYI0 00pabOTKy pe3ybTaTOB TEXHUUECKOTO HUBEIMPOBAHMS;

- BBIIOJHATH Treojie3ndyeckue padoTbl IO CO3AAHUI0 OOOCHOBaHHMS METOAaMU
[OJIMTOHOMETPUH, TIPOJIOKEHUEM TaXEOMETPUUYECKUX XOJOB, 3aC€YKaMHU; B BBICOTHOM
000CHOBAaHHUH — F€OMETPUUECKUM HUBEIUPOBAHUEM;

- COCTaBJIATh K IPOEKTY MOSCHUTEIbHYIO 3aIHCKY;

- paboTaTh C COBPEMEHHBIM IPOTrPAMMHBIM OOECIIEYEHHEM, MCIOJIb3YIOIUMCS IPU
00paboTKe pe3yIbTaTOB MOJIEBBIX PadoT.

Bunaners:

- METOZaMHU IPOBeIeHUs TONorpago-reo1e3nYeCKNX U3bICKaHul;

- KOMIIBIOTEPHBIMH ITpOrpaMMaMy 00pabOTKU I'e01€3MUECKUX N3MEPEHUI];

- HaBBbIKAMU pabOThl C COBPEMEHHBIMU ITPUOOpaMu, 000PYI0BAaHUEM U TEXHOJIOTUSIMU JIJIS
pOBEICHUS TONOrpad0-reo1e3nIeCKUMH PadoT.

B pesynbTare mNpoxoXIeHUs MJAHHOW MPAKTUKH Yy OOYyYarolUXcs JOJDKHBI ObITh
c(OPMHPOBAHBI JIEMEHTHI CIEIYIOIUX KOMIIETEHIIMH B COOTBETCTBMM C IIJIAHUPYEMBIMHU
pe3ysibTaTaMu OCBOEHHUS OCHOBHOH mpo¢eCCHOHAIbHOW 00pa3oBaTENbHOM NpOrpaMMbl Ha
ocHoBe ®I'OC no naHHOMY HaNpPaBIEHUIO MOTOTOBKH:

OIIK-3 - cnocoOHOCTh HCIONB30BaTh 3HAHMUS COBPEMEHHBIX TEXHOJOTUH MPOEKTHBIX,
KaJlaCTPOBBIX M JPYTUX paldoT, CBS3aHHBIX C 3€MJICYCTPOICTBOM U KaJacTpaMu;

[1K-10 - cmocoOHOCTh MCMOB30BaTh 3HAHHSI COBPEMEHHBIX TEXHOJIOTHI TIPU MPOBEICHUN

3eMJICyCTPOUTEIBHBIX U KaJJaCTPOBBIX PaloT.

MecTo U CpoKH IPOBEICHMS IPAKTUKH
[TpakTuka mnpoBogutcsi ¢ Bble3qoM B CeneHruHckuil pailon PecnyOnuku bBypsarus
(reoie3udecKuii MOJIUIOH).
B cootBerctBuu ¢ ®I'OC BO no nanpasnenuto noarotoku 21.03.02 3emiieycTpoicTBO U
KaJlacTpbl U y4eOHBIM IUIAHOM CPOK MPOBEJICHHs MPAKTUKU cocTaBisieT — 8 Henens (1-it stam: 2

cemectp — 4 Henenu, 2-i Tart: 4 cemecTp — 4 Henenm).



OO0mas TpyA0EMKOCTh MPAKTUKHA COCTaBIsET 12 3adeTHBIX eauHull 432 akaJeMHUYeCKHX

yaca.
TpynoeMkocTh 1-r0 3Tana npakTUKU: 6 3a4€THBIX eIUHUL 216 akaeMUYeCKUX YacoB.
Bunet paboT Ha npakTuke, BKIOYas Dopmbl
No Paznenbr (9Tarbn) P P ’ P
CaMOCTOSITENIbHYIO paboTy 00yJaroumxcs u TEKYIIEeTo
/T MIPaKTUKHU
TPYJIOEMKOCTb (B aKaj. yacax) KOHTPOJIS
[ToaroroBuTENbHBINA
JTal: [1nan
- UHCTPYKTax 10 HHCTpyKTaXH 10 TEXHUKE OE30MaCHOCTH, MPOXOXKICHH
TEXHHUKE BHYTPEHHEMY Paclops Ky, IpaBujiaM paboThl C | g MPAKTUKU.
1 | GezomacHocTH; reojie3andeckumu npudopamu. opMrupoBaHue 3anonHeHue
- COCTaBJICHUE yaeOnbIx Opuraa O03opHas jgexuus. Beinaya JTHEBHHKA
rJIaHa 3amanuii (8 4acos). MIPOXOXKICHU
MIPOXOXKICHUS ST IPAKTUKH.
MIPAKTUKH.
PexornocuupoBka. [ToBepku npubGopoB u
obopynoBanus (16 yacos).
[IpousBoncTeennsiil | TeononuTHas cbeMKa MECTHOCTH. M3mepenue 0
OpMJICHUE
JTam: TEO0JI0JINTOM FOPU3OHTANBHBIX yIiioB. [Ipoknaaka P
azjena B
2 | TeoponutHas TEOJIOJINTHBIX XOJI0B U ChEMKA CUTYyaluu (22 P
OTYEeTe 110
ChEMKa YacoB).
MpaKTHUKE
O6paboTka pe3yabTaTOB TEOIOJIUTHOTO XOa.
Omnpenenenue miomanei. Ilocrpoenune miana
TEOAOJUTHON ChbeMKH (22 4acoB).
HccnenoBanus v MOBEpKU HUBeNUpa u peek (18
[Tpon3BOACTBEHHBII | 4acoB).
Odopmiienne
JTam: Omnpenenenye BbICOT MYHKTOB ChEMOYHOTO
azzena B
3 | Texanyeckoe 000CHOBaHHUS € LENbI0 MOTYYeHHs] HHPOpMAaLUK P
OTYeTe 1o
HUBEJIMPOBAHUE 0 pensede MecTHOCTH (24 yacoB).
MIpaKTHUKE
Cocrasnenue mana MectHocTy Maciurada 1:500 P
¢ ceuenueM penbeda 0,5 M (24 gacoB).
OmnpeneneHue MoyI0KEHNsI TOUEK OTHOCUTEIIBHO
MYHKTOB Ch€MOYHOTI'0 0OOCHOBAHUS: TJIAHOBOE —
HOJISIPHBIM CIIOCOOOM, BBICOTHOE —
. | TPUTOHOMETPUYECKUM HUBEINPOBaHUEM (26
[TIpon3BoOaCTBEHHBIN
4acoB). Odopmnenue
JTam: .
O6paboTka pe3yIbTaTOB TaXEOMETPUIECKOM paszmena B
4 | Taxeomerpuyeckas
CHEMKHU: OTYeTe Mo
ChEeMKa
- BBIYUCJIEHUE KOOPJUHAT U OTMETOK ITYHKTOB MPAKTUKE

TaXEOMETPUUYECKUX XO/I0B;
- BBIUMCIIEHHE OTMETOK PEEUHBIX TOUEK;

- IOCTPOEHHE TJIaHA TAXEOMETPHUUECKON CHEMKH
(22 yacos).




3aKII0UYATENLHBIN Matemaruueckas 00paboTka reoe3ndecKux
. 3amura
JTall: u3mepenuii (16 gacos).
5 oTyeTa 1o
ITogroroska Kamepanbnas 00paboTka, BEIYEpUUBAHUE
IIPAKTHKE
OTYETOB. tonorpaduueckoro miana (18 gacos).
TpynoeMKocTb 2-T0 3Tana NpakTUKU: 6 3a4eTHBIX eIUHUI 216 akageMUYeCKUX 4acoB.
Ne Bunbl paboT Ha npakTuKe, BKIIOUYas Dopmsbl
Pa3nens! (3Tamns)
i/ CaMOCTOSITENILHYIO pad0Ty 00y4aronmxcs u TEKYIIEeTO
i HPAITHIH TPYZAOEMKOCTb (B aKaj. 4acax) KOHTPOJISL
[ToaroroBuTENbHBIN
JTal: [Inan
- UHCTPYKTaX 110 WHcTpyKTaxu 10 TEXHUKE O€30I1acHOCTH, IPOXOXKICHU
TEXHHUKE BHYTPEHHEMY paclopsiiKy, IpaBujiaM paboThl C | g MPAKTUKU.
1 | 6e3omacHocTH; reojie3n4eckumMu npudopamu. PopmupoBaHue 3anonHeHue
- COCTaBJICHUE yueOHbIx Opurag O63opHast naexius. Beinaua JTHEBHHKA
IU1aHa 3ajaHui (8 yacos). POXOXKJEHU
IIPOXOXKJICHUS sl IPAKTUKH.
IPAKTUKH.
[Ipon3BoICTBEHHBI Odopmnenu
5 1 JTan: [Tpsimast yrioBas 3aceuka. JIuneiinas, obpaTHast | € pa3jena B
I'eone3nueckue yriaoBasi, KOMOMHUpPOBaHHAas 3aceuka (16yacoB). | oTdere o
3aCeYKH IPaKTHKE
ITpon3BoACTBEHHBI
Y JTaI: [Ipumenenue 'HCC nnsa onpenenenus Odopmnenu
3 IIpumenenune KOOpJMHAT TOYEK 36MHOM IIOBEPXHOCTH. € paszena B
I'HCC npn OO0paboTka MONY4YEHHBIX JaHHHBIX B pe3yJIbTaTe | OTYETE IO
reoJIe3N4EeCKUX ucnonszoBanus [HCC npuemuukos (40 yacoB). | mpakTuke
paboTtax
ITpoexTrpoBaHue 36MEIBHOTO y4acTKa 3alaHHON
IUIOINAM U COCTaBJIeHHE pa30UBOYHBIX uepTexei | IIpoBepka
IIpon3BoaCTBEHHBI | IUIs BBIHOCA IPOEKTHBIX TOUYEK B HATYPY IIPOEKTUPOBA
W JTar: Pa3IUYHBIMU METOJAMHU: HUS U
IIpoexktupoBanue a) METOJI MPOJIOKEHUS TEOAOIUTHOTO X0/1a; pa3ObUBOYHBIX
4 | 3eMeIBHOTO yyacTka | 0) MOJSPHBIA METO/I; YEPTEHKEH.
3aJJaHHOM IJIOLIAAN | B) METOJ IPSIMOYTOJIBHBIX KOOPJIMHAT; [IpoBepka
U BBIHOC B HaTypy ') METOJ1 TPOMEPOB IO CTBOPY; pacyeToB H
€ro TPaHHII. 1) meTo] 3aceuek (40 gacos). COCTaBJICHUS
[TpoBepka BBINMOIHEHHBIX Pa0OT C MPUMEHEHUEM | CXEM.
AIIEKTPOHHBIX TaXEOMETPOB (28 4acoB).
IIponsBoncTBenHsl | IlocTpoeHne T€OJOIUTHOrO X0a. IIpoBepka
5 1 JTan: Meroa nepreHIuKyaspoB. 3aKperieHue u NpoeKTa u
Boccranosnenue B | opopmiieHHE Ha MECTHOCTH BOCCTaHOBJIEHHBIX pacueros,
HaType YTpaueHHOM | MeXeBBIX 3HAKOB (28 yacos). MIpOBEPKA




YaCTH TPaHUIIBI. KYpPHAIIOB U
YEPTEKEH.
3aKII0YUTEIbHBIN Matemaruueckas 00paboTKa reoe3n4ecKux 3
. amuTa
JTaIl: u3MepeHuit (28 yacos).
6 oTyeTa 1o
[TonroroBka Kamepanbnas 00paboTka, BEIYEpUNBAHUE
NPaKTHUKE
OTYETOB. tonorpaduyeckoro riaHa (28 gacos).

[IOATOTOBUTEJIBHBIN DTAII
HHCTpyKTa)X 00y4JarommMXxcsl IO TEXHUKE OE30MacHOCTH U MPaBUIIaM MOKapHOH
0€30MacHOCTH, JINYHOW TUTUEHBI U MIPOU3BOJCTBEHHON CAaHUTAPUH BO BPEMS IIPOXOKICHUS
y4eOHOM MTPAKTHUKH 110 T'€OJIC3HH.

1. OOwue moJI0KEHUS.

OO6yuaromuiics 00s13aH IpU IPOXOKAECHUN TPAKTUKU:

- CTPOTO COOJIOIATh U TOAYMHATHCS MPAaBUJIaM BHYTPEHHETO Paclops/IKa;

- uW3yyaTb UM CoOOJIOAAaTh TMpaBuja OXpaHbl Tpyla U TEXHUKUH OE30MACHOCTH,
MIPOM3BOJICTBEHHON CaHUTAPHH;

- HE OTJIY4aThCsl C MECTAa IPOXOKICHUS MMPAKTUKHU 0€3 pa3pelIeHus] pyKOBOIUTEIS.

2. IlpaBuia 6€30MaCHOCTH MIPH BBIIOJIHEHUH MOJIEBBIX padoT:

- 7S TPOXOXKACHMS TOJEBOW MPAKTUKH BCEM HEOOXOJMMO HMETh MPUBUBKY MPOTUB
KJICIIIEBOTO AHIIe(annTa;

- IOCTOSTHHO OJIEP>KaTh BCE HHCTPYMEHTHI B UCITPABHOM COCTOSIHUU,

- TIpu Tepee3ax Ha aBTOTPAHCIOPTE TOJIB30BAaThCA TOJBKO  aBTOMAITMHAMHU,
000pyI0BaHHBIMHU TSI IEPEBO3KHU JTIOCH;

- coOmroAaTh TpaBuiia JOPOKHOTO JBUKEHHS, COONIOAaTh OCTOPOKHOCTh TIPH
IIPOU3BOJICTBE U3MEPEHUH Ha ITPOE3KEN YaCTH TOPOT'H;

- TOTOp, MIMWJIBKY BEIIKH, MEPHBIE PYJIETKH HE OpocaTh, a mepeaBaTh Ipyr APYTY;

- NpPU TOJIB30BAaHUU TOMOPOM TMPOBEPUTH IEpel HadyaloM paboThl €ro HCIPaBHOCTH
(HaJIeKHOCTh KPETIEHUS TOTIOPHUIIA), CIEIUTh, YTOOBI BOJIM3U HE HAXOIUIIUChH JIIOJIH;

- TTOJIEBbIE pabOTHI BHITIOJIHATH B OJICK/IE ¥ TOJIOBHOM YOOpE, HE XOAUTH OOCHKOM;

- IPY TIOTPY3KE pa3peniaeTcsi IepeHOCUTD:

- skeHmHe 110 20 KT
- My>kumnHe 10 60 Kr;

- Tpu Tpo3e pabOThl TpeKpamarb, HE HAXOAUTHCS TOA OTAEIBHBIM JEPEBOM, Ha
BO3BBLIIIECHHBIX MECTaX M I'e0JIE3NUYECKUX CUTHANIAX;

- oOyuaromuiicsi, 0OHapYXUBIIHA OMACHOCTh, O0S3aH €€ YCTPAaHUTh M TPEIyNPEAUThH

APYrux JIMI, HaXOOAUXCA B paﬁOHe OIIaCHOCTH,



- 0 KaXJIOM HECYACTHOM CJIy4ae WK 3a00J1€BaHUM HEMEAJIEHHO COOOLIMTh PYKOBOIUTEIIO
IIPAKTUKU.

3. IlpaBuia moxxapHoii 6€30MaCHOCTH:

- KaTeropu4ecky 3alpellaeTcsl pa3BOIUTh KOCTPhI, OpocaTh HEMOTYIIEHHbIE CIIUYKU U
OKYPKH B JieCy, BOJIM3H [TOCTPOEK U B IPYTUX OTHEONACHBIX MECTAX;

- HE pa3pellaeTcsi KypuTb B IOMEIIEHUAX, U B JPYIrMX MECTaX, HE OTBEIEHHBIX JUIf
KYpEHUS;

- HE OCTaBJIATh 0€3 IPUCMOTpPA BKIIIOYECHHBIE AJIEKTPOHArpeBaTeIbHbIE IPUOOPHI.

4. IlpaBuia TMYHON TUTHEHBI U IPOU3BOJCTBEHHONW CaHUTAPUU:

- BO n30eXaHue MPOCTY/ABI HENIb3s JIeXKATh HA 3eMJjie, paboTaTh B J0XKUIMBYIO MOTOY HITH
pu cuiabHOM BeTpe. [IpoMokiIyro o€k ay nocie A0Xk/s MPOCYIINTh;

- I0JIb30BaThCs BOJOM Ui NMUThS TOJBKO W3 MCTOYHUKOB, IMPEAHA3HAYEHHBIX JUIS 3THX
LECH;

- 3arpeniaeTcs KynaTbesi;

- COOIIOIaTh YUCTOTY M MOPSJOK B JKWJIOM ITOMEUICHNH, Ha MPHJIETAIONICH TEPPUTOPUH U
Ha TEPPUTOPUU IPOXOKICHUS IPAKTUKU.

5. IlpaBuia noBeaeHUs Ha y4eOHOM MpaKTUKE.

[Tpu npoxoxxaeHuu npaktuku odyvaromuiicas ObSA3AH:

- [IOJIHOCTBIO BBINOJIHUTD 33JJaHUE, IPEAYCMOTPEHHOE IPOrPaMMOii IPaKTUKH;

- IOTYMHATHCS JISHCTBYIOIIMM Ha MPaKTHKE IIpaBUiIaM;

- HECTHU OTBETCTBEHHOCTD 32 BBIMIOJIHAEMYIO pabOTy U €€ Pe3yIbTaThl;

- B OOIIEKUTUY NOJIEPKUBATH TOBAPUIIIECKHE OTHOILIEHUS C IPOKUBAIOIINMHU, MPOSIBISATH
HETEePIUMOCTb K CITy4asiM HapyIIeHUs JUCHUIUIMHBI U TOPSIKA.

6. OTBETCTBEHHOCTh 3a HapyIIEHUs MpaBWJ TEXHUKHM O€30MacHOCTH, TMOXKAPHOH
0€30IaCHOCTH U MPOU3BOJICTBEHHON CaHUTAPUU:

- 3a HapylleHHWEe TMpaBUI TEXHUKH OE30MACHOCTH, IMOXKAPHOW OE30MacCHOCTH U
MPOU3BOJCTBEHHOW  CaHUTapuM  OOy4aromuecss MpPUBIEKAIOTCS K  aAMHUHHCTPATUBHOU
OTBETCTBEHHOCTH, BIIOTH JJO OTCTPAHEHMsI OT PAKTUKH U OTYUCIICHUS U3 YHUBEPCUTETA,

- TpU HAHECEHMHM MaTepUaJbHOro ymepOa BHHOBHBIE HECYT MaTepUalbHYIO
OTBETCTBEHHOCTH;

- B Cllydae, KOrJa HapylIeHHE YCTAaHOBJIEHHBIX IMOPSJIKOB U INPABUJI BBI3BAIO TSXKEIbIe

MOCJICACTBHA, BAHOBHBIC HCCYT OTBETCTBCHHOCTD BILJIOTH OO0 YTOHOBHOﬁ.

[IpaBuna oOparieHus ¢ reoAe3ndeCKUMH MPUOOpPaMH B UX XPaHECHHE



Bo Bpems paboThl B MOJIEBBIX YCIOBUSAX MPUOOPHI MPEAOXPAHSIOT OT HArpeBa COJHIIEM,
JOX/Is, TIBUIA, OCOOCHHO MPH BBICOKOTOUHBIX W3MEPEHUSX.

[Ipu pabore nBUKEHHWE yacTeld MPUOOPOB MOJKHO OBITH IUIABHBIM, O€3 DPBHIBKOB HU
TOJIYKOB, YCHJINS, IPUKJIAIbIBa€Mble K HUM, — yMEpPEeHHbIMU. OnTHYecKre NpUOOpsI 3aIHUIIAI0T
OT IO, CHEra M COJIHEYHBIX JIyded 30HTOM. Henb3s 3aKkuMaTh BHHTBHI CIMIIKOM CHIIBHO.
3ampemniaercss OCYLIECTBIIATh BpAIICHUE TEOIOJIUTA IOCPEICTBOM 3pHUTEIbHON TpyOsl. Ilpm
paboTe He PEKOMEHTyeTCSI OCTABJIATH IPUOOP Ha MITaTUBE O3 HAOIIOCHHS UCTIOJTHUTEISL.

IIpu nepexone ¢ OJHON CTAaHLMU Ha APYryr MPUOOPY HOJIKHBI OBITH B TPAHCIOPTHOM
nojoxeHuu. Teononut (0yccosb) MEPeHOCAT OTBECHO Ha IITATHBE, MEPHYIO CTAIBbHYIO JIEHTY —
B Pa3BEpPHYTOM BHJI€. 30HT CKJIa/bIBatoT. [Ipy nomnagaHuu TeomoiauTa Moja JOKAb WIN MOKpPBII
CHET CJIelyeT BHECTH €ro B IMOMEIIEHHE, OOCYIINUTh, TPOTEPETh MATKON YUCTOM canderkoit. He
cileflyeT CyHIINTh NpuOop BOJIM3U JEHCTBYIOIMX UCTOYHUKOB TEILIA, TAK KAK MOXET IPOU30ITH,
packieliKa ONTUKU U MOABATCSA IPYTHe HEUCIIPABHOCTH.

B nernee Bpemsi BO3MOXXKHO OOMJIBHOE MOIAJaHUE IbUIM HA ONTUKY. YJAIATh IbUIb
MOYKHO CIIepBa KHCTOYKOM, a 3areM caiderkoil. Tak Kak TEOJOJUTHl UMEIOT MPOCBETICHHYIO
OITUKY, TO OHU TPEOYIOT OCTOPOXKHOI0 0OpaIlleHUs] BO BPEMs YUCTKHU.

B 3umHee BpeMs Ipu NHOKPBITUM ONTUKM HHEEM, OCOOCHHO OKYJSPOB, €ro YIasioT
cyxoii canderkoil. [Ipy momagaHuy ONTHYSCKUX MPUOOPOB M3 XOJIOJAA B TEIJIOC MOMEIICHUE U
HA00OpOT HE peKOMEHAyeTcs OTKphiBaTh (yTisp B TeueHue 40-50 mMuH, Tak Kak OBICTpoe
U3MEHEHHE TeMIIEPaTypbl MOXKET IPUBECTH K 1opye mpudopa.

ITocne paboTsl onTuyeckre NpuOOPsI MPOTHPAIOT U YKIaAbIBalOT B pyTisipsl. IlepeBo3ka
UX OCYIIECTBISIETCS TOJIBKO B (PyTisipax, a XpaHEHUE B CyXMX INOMEUIEHUSIX, 000pyI0BaHHBIX
cremnaxkaMu. LlltatuBbl XpaHsaTcs B croiikax. [IpuOopsl pacrosnaratoT BOaJIM OT UCTOYHHKOB
terna. He pexkomeHnnyercst pacronaraTe CTEUIaXKH BJOJIb HapyXHbIX cTeH. [Ipu mnmm-tenpHOM
XpaHEeHUH TemIeparypa B MOMEUIeHHH AoKHA ObiTh oT 5 g0 30 °C. XpaHeHue B 3TOM Ke
MMOMEILIEHUHU KHUCIIOT, IEI0YEH U COJIEH HE I0MYCKAeTCA.

Pa3zbopka TeogoauTa B MOJNEBBIX YCIOBUAX HE pekoMeHayeTcs. Pa3pemaercst npou3BOAUTh
auib noBepku. CMaska TPYIIMXCS 4YacTell OCYILECTBIISIETCS MAacjaOM OIPEIEIIEHHBIX MapokK.
[Tepuonuueckn (pa3 B MOJTOAa WIM T0Jl) CMa3bIBalOT TOPU3OHTAJIbHBIE U BEPTUKAJIbHBIE OCH,
MOIbEMHbBIE, 3aKPEMUTENbHbIE U HABOSIINE BUHTHI, KpEMaJbepy 3pUTEIbHOU TPYOBl U Jpyrue
TPYLIHECS Y3JIbl U ACTAJH.

Peiiku cienyer conepxaTh YUCTBIMM M OOeperaTb OT MEXaHHYECKHUX MOBpexAeHUU. B
MOJIEBBIX YCJIOBUSIX B HEpabO4YeM COCTOSHUM HUX YKJIaIbIBalOT Ha POBHYIO IOBEPXHOCTb,
obeperas ot mepernba, a pabovyr0 MOBEPXHOCTh PEUKH - OT COJHEUYHBIX JIy4ed U 3arps3HCHUS.

Hamoxkmme pel\/’IKI/I BBICYIIMBAIOT HA YJIMIEC WA B IOMCIICHUU BAAJIXM OT HICTOYHHMKOB TCILJIA, TaK -



KaK OHHM MoryT nedopmupoBatbes. [Ipu AMTUTENbHOM XpaHEHUU PEMKU YCTaHABIMBAIOT B CYXOM

MOMCIIICHHUU OTBCCHO HJIM YKJIAJABbIBAIOT Ha CTCIIAXKAX p66p0M.

[lommyuenne HHCTPYMEHTOB U YXOJ 34 HUMHU
HeoOxonumebie 17151 BBITIOJHEHHUST pabOT MHCTPYMEHTHI, TPUOOPHI, TOCOOUsI OpUTaauphl
MOJIYYalOT OT COTPYAHHMKA Kadeaphl MO POCIHCH B KyPHAJIC BBIAAYM U BO3BpaTa MPUOOPOB.
[Tpu momydeHuu u BO3Bpare MpuOOPOB OpUTaarpaM CIEIyeT MPOU3BOIUTH BHEIIHUA OCMOTP.
[Ipu ocMOTpe MHCTPYMEHTOB MPOBEPSAETCS CIEAYIOIIEE:

1. CoxpaHHOCTh KOMILIEKTA (COTJIACHO OIIHCH).

2. [InaBHOCTH BpaIlleHUs BCEX JETalei, PYKOATOK M BHUHTOB (JIMMOA, amuiajsbl,
3PUTENBHOMN TPYOBI, KpEMaNIbePhl, 3AKUMHBIX, MUKPOMETPEHHBIX U MOIbEMHBIX BUHTOB).

3. CoxpaHHOCTh YpPOBHEH MpU anuaagax TOPU30HTAIBHOIO U BEPTHKAJIBLHOIO
YIJIOMEPHBIX KPYTOB, IUIABHOCTD IEPEMEIIEHUS TY3bIPbKOB YPOBHEM.

4. VicipaBHOCTh OTYETHOM CHCTEMBI (JIMH3bI JOJKHBI OBITH 0€3 LapanuH, 9eTKO
BHUJIMMBI IITPUXH, [ITKAJIBI).

5. UcnpaBHOCTB 3pUTENBHON TPYOBI (I10JI€ 3peHHs TPYOBl JOJIKHO OBITH YUCTHIM,
0e3 1apanuH, TPELlrH, JUH3bI B OIpaBax 00bEKTUBA U OKYISpE, onpaBa (hoKycupyromei
JIMH3BI HE JIOJKHBI I1ATaThCs).

6. Uucrtota MHCTPYMEHTAa U TPUHAIJICKHOCTEH (HE MOJDKHO OBITh MBLIH, T'Ps3H,
PKaBUMHBI U T.1I.).

7. McnipaBHOCTH CUCTEMBI OCBELICHHS.

8. McipaBHOCTh CTOJIMKA M HOXKEK IITATUBA U JIP.

060 Bcex 0OHapyKEHHBIX HEJOCTAaTKaX (HEKOMIUIEKTHOCTb, HEUCIIPABHOCTh) OpUragup

JIOJKEH COOOIIUTh CBOEMY PYKOBOJIUTEIIO.

[IPOU3BOICTBEHHBIN DTAIT
BrinonHeHne moBepoK U FOCTUPOBOK TEOAO0JINUTA
Ilenb: HAy4yUTBCA MPOU3BOAUTH IIPUEMOYHBIE U IIOJEBBIE ITOBEPKU TEOIOJMUTOB, HUX
FOCTUPOBKH.
O6opynosanue u npuHagiexxHoct: Teoqoautsl 3TSKII, 4T15IT u 3T2KII mraruBsl

HUM, OTBECHI, OTBCPTKHU, KIIHOUH, IIITHUIIBKHA.

HOp}I,Z[OK BBIIIOJITHCHU A
1. BrmonauTs MMPUEMOYHBIC ITOBEPKU TECOAOIUTA.

HOBepKa — OTO MPOBEpKa TEXHUUYCCKOIO COCTOAHHA TCOAOJIUTOB IICPEA HA4YaJIOM



MOJIEBBIX Pa0OT.

FOcTpoBKa — 3T0 HcHpaBlieHHEe HAPYLIICHHBIX T€OMETPUUYECKUX U ONTUKOMEXaHUYECKUX
YCIIOBH Ka4eCTBEHHOH paboThI Iprudopa.

[ToBepku MOTyT OBITH IPUEMOYHBIMU U TIOJEBBIMH.

[TpueMouHble MOBEPKH MPOU3BOAATCA HpPU HOIYYEHHH TEOAOJIUTA CO CKJIaja, HpU
nepeaaye ero OT MaTepHajIbHO OTBETCTBEHHOTO JIMIIA, @ TaKXKE €CJIM TEOJOJHT I0/BEprajics
MEXaHUYECKUM BO3JICHCTBUAM, yAapaMm.

ITpy momydeHUM MHCTPYMEHTa B MEPBYIO OuYepelb MPOBEPAETCS €ro KOMIUIEKTHOCTh U
LIEJIOCTHOCTb. B KOMIIIEKT K T€OAOJIUTY JOJKHBI BXOJIUTh: YEXOJI, IUTATUB, OTBEC U OPUEHTHUP
— Oyccob.

3aKkpenuTeabHbIC, HABOIIINE M MOJBEMHbBIE BUHTHI JOJDKHBI IUIABHO BpamaTrbes. JTO
yCIIOBHE TIOBEPSIETCS BPALIEHUEM 3aKPENUTENbHbIX, HABOAALIMX U MTOIbEMHBIX BUHTOB.

Ecnu pe3b0a He copBaHa, HO BUHTBI Pa0OTAIOT HE MJIABHO WM UMEIOT TYTOH X0/, HYKHO
OTIPENICNIUTh ¥ YCTPAHUTH TIPUYHHBI, BBI3BIBAIOIINE 3TH OTKJIOHCHHS.

N300paxenue B 1osie 3peHust TpyObl JTOJKHO OBITH 4eTKUM. UTOOBI IPOBEPUTH 3TO
yclIoBHE, TpYOy HaBOAAT Ha Oemblil JTUCT Oymaru, npeJBapuTeIbHO HApUCOBAaH HAa HEM INpsMbIe
JMHUU O]l pa3HbIMU yIJIaMu Jpyr K Apyry. Eciu n3obpaxenue nuHuil yetkoe, 0e3 MCKaKeHUH

U pay’KHBIX OJIMKOB, YCJIOBUE BBIIOIHSAETCS.

Puc. 1 Ocu teomonura

TeonoauT nMeeT caenyrome OCHOBHBIE OCH U TNIOCKOCTH:
Ocnosnasa ocv (ocv epawenus) meodoaruma ZZi - NHHWUA, TNEPHEHAUKYIIpPHAsS K
TOPU30HTAILHOMY KPYTY U MPOXOAIIast 4epe3 ero LUeHTp.

Busupnas ocv - BooOpakaemas mpsiMasi, COCIUHSIONIAs MepeceueHue HUTEH CETKH U



ONTUYECKUH IIEHTP OOBEKTHBA.

Ocb yununopuueckoeo yposus UUI - kacarenbHas K BHYTPEHHEH MOBEPXHOCTH aMITYJIbI
YPOBHSI B HYJIBITYHKTE (HYJBIYHKT YPOBHS - HAMBBICIIAS TOUKA aMITyJIbl, CEpeliHa JIeICHH Ha
aMITyJie).

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

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

Konnumayuonnas (susupnas) niockocms - MIOCKOCTb, 00pa3oBaHHAsi BUSHUPHOU OCBIO
IIPU BpAIllCHUH 3PUTEIIbHON TPYyOBI BOKpYT ee ocu HHp

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

a

4 " \

/
(1/2 oTknonerus)

D B Z)

Puc. 2. [ToBepku UIMHIPUYECKOTO YPOBHS: @ — YCTAaHOBKA IO JBYM BUHTAM;
6 — yCTaHOBKa IO TPETbEMY BUHTY;B — IIOBEpKa MPAaBUIbHOCTU YCTAHOBKU YPOBHS;
n — oun(pOBaHHBIN MTPUX JTUMOA; 7 — YUCIIO JICIIEHUI MUKPOCKOIIA,

1,2,3 — BUHTHI; 4 — My3bIPEK aMITyJIbI

IToBepka Nel. IloBepka ocv HMIIMHAPUYECKOTO YPOBHS.

Och TWIMHAPUYECKOTO YPOBHS HA alWAaje TOPH30HTAIBHOTO Kpyra JOJKHA OBITH
HEepHeHIUKYIIpHAa K OCHOBHOM OCH BpallleHUs] HHCTPYMEHTA.

JUis mOBEpKM 3TOTO YCIOBUS YPOBEHb YCTaHABIMBAIOT [0 HANpaBJICHUIO JBYX
NOJTbEMHBIX BUHTOB M, Bpallas WX B TPOTHUBOIOJIOKHBIE CTOPOHBI, MPHUBOASAT ITy3BIPEK Ha
CcepenuHy aMITysibl (puc. 2, a). 3areM ypOBEHb YCTAaHABJIMBAIOT IO HAIPABJICHUIO HA TPETHUU
BUHT, TIOBOpaunBasi Teo 0T Ha 90 © u, Bpamas ero, mMpuBOJIAT My3bIPEK HA CEPEINHY aMITYJIbI
(puc. 2, 0). TeomonuT BO3BpAIAIOT B HCXOAHOE IOJIOKEHHE, HECKOJIBKO KOPPEKTUPYS
MOJIOKEHUE YPOBHSA, TaK KakK IPH BPAIIEHUH BHHTA BO3MOXXHO HEKOTOPOE €ro CMEIEHHE.
IToBoporom Ha 90 ° mpoBepsAOT, HET JU OTKIOHEHUM IIy3bIPbKA, a 3aT€M ITOBOPA4YMBAIOT
teomosut Ha 180 °© (puc.2, ¢).Eciu my3sipek Bo3yxa OCTaJCs B HYJEBOM ITYHKTE YPOBHS WIIH
OTKJIOHWJICS Ha OJIHO JIeJICHHE — YCJIOBHE BBHINOJIHEHO. B MpOTHBHOM ciiydae UCIIPaBUTEIbHBIM
BUHTOM Iy3bIpEK CMEINAIOT Ha IIOJIOBUHY BEJIMYMHBI OTKIOHEHHS K LIEHTPY amIlysbl M

MOBTOPSIFOT TIOBEPKY.



[ToBepka Ne 2. [ToBepka BUSHPHON OCH 3PUTEIBHON TPYOBI.

BusupHas ock 3puTenbHOI TpyOB! JODKHA OBITH MEPHEHIUKYISIPHA K TOPU30HTAIBHOM
OCH BpPAILICHHUS.

JUis 1oBepKH 3TOro YCJIOBUS TEOJOJMT YCTAaHABIMBAIOT B paboyee IMOJOKEHHUE,
3aKpeIUIAIOT KpYr JIMMOa M HAaBOJAT HAa YETKO BUAMMYIO YAAJICHHYIO TOYKY. TOUKy BBIOMpAIOT
TaK, 4ToOBl TpyOa HaXOAWIACh B IOJIOKEHHH, OJIM3KOM K Topu3oHTaibHOMY. [locie TouHOrO
HaBEJCHMs LIEHTpa CETKM HUTEH Ha TOYKY OepyT OTCUET IO TOPU30HTAJIBHOMY KpYry IpH
IOJIOKEHUN BEPTHKAJIBHOrO Kpyra cinesa oT TpyOosl — KJI — kpyr neBo. [lasee Teomonut
pasBopauuBatoT Ha 180 a TpyOy mepeBOIAT uepe3 3€HUT M HABOJAT Ha Ty K€ TOYKY. 3aTeM
OepyT OTCYET M0 FOPU30HTAIBHOMY KPYry IpPH IOJIO)KEHWH BEPTUKAJIBHOIO Kpyra crpaBa —
KII — xpyr npaso.

Pa3zHocTh MeXy OTCUEeTaMM JOJDKHA ObITh paBHA
180° + 2t',
rae t' — TOYHOCTh TEOA0IUTA.

Ecnu 510 ycnoBue HE BBINOIHAETCSA, IPOU3BOAAT MCIPABICHHUE. YTOJI MEXAY BUSUPHOU
OCBIO U NEPIEHAUKYIISIPOM K OCU €€ BPALICHUs Ha3bIBaemcs KOAMUMAYUOHHOU NOSPEUHOCTNDIO.
s ycTpaHeHHsl 3TOM INOTPEIIHOCTH BBIYUCISAIOT €€ BEIWYUHY M ONPEIENSAIOT IPABUIBHBIN

orcuet (puc. 3).

\\ /

\ele/

OCE BPallEHHA

TpyOH "
\\ CeTKa
\ HUTeM

Puc. 3 Omnpenenenne KOMIMMAIIHOHHON NOTPEITHOCTH:
@ — pacyeT KOJUIMMALMOHHOM NMOIPEIHOCTH;

60— HCIIPABJICHUC KOJIIMMAalliOHHOM OIIIMOKH C NEpEeMCIICHUCM BepTHKaHBHOﬁ HUTH

OTcYeTsl:
KJI=;KIl=.
KonnumanuonHast OrpenHocTb:

C =KJI - 180°- KIT, ( 15)



C=

[TorpemHocts Ooble JBOWHOM TOYHOCTH TEOIOJIMTA, MO3TOMY BBIYHCISIOT BEPHBIC
OTCYETBHI:

KI-“=

2

KIl+ €=

[Torpemuocts Oonble JBOWHOW TOYHOCTH TEOAOJINTA, MOITOMY BBIUMCISAIOT BEpPHBIC
OTCYETBI:

KI-“=

2

KIl+ €=

3areM HaBOJAIIMM BUHTOM alUAadbl TOPHU3OHTAIBHOIO Kpyra YCTaHaBIMBAKOT
IIPABWJIBHBIN OTCUET

[Tocne nepemenieHUs anuaabl LEHTP CETKHM HUTEW CMECTUTCS ¢ TOukU. [t ucnpaBieHus
OMMOKH OTBHHYMBAIOT KOJIMAYOK AuadparMel, OCIAOISIOT HMCIPABUTEIBHBIC BEPTHKAIBHBIC
BUHTBHI, @ BEPTUKAJIBHYIO HUTh IEPEMELIAIOT [O COBHAACHUA C TOYKOM IIpU IOMOIIU
VCIIPABUTEIIBHBIX TOPU30HTAIBHBIX BUHTOB, 3aKPEIUIAIOT UX U IOBTOPSIOT IOBEPKY.

Ecin xomnuMmanMoOHHAs MOTPEIIHOCTh B IpeAeNax JAONycKa, BUHThl OKOHYATEJIbHO
3aKpeIIsIOT ¥ HABUHYMBAIOT KOJIMA4yOK Ha TpyOy.

I[ToBepka Ne3. I[loBepka ropu30HTAIBHOM OCH 3pUTEIBHOM TPYOBI (puc.4).

['opu3oHTanbHAsE OCh BpallleHHWsI 3pUTENBbHOM TpPyOBl JOJDKHA OBITH HEPIEHAMKYISIpHA
OCHOBHOW OCH BpalIeHUs TEOIOJIUTA.

OTO ycloBUE MOBEPSAIOT B CIEAYIOLIEH MOCIEI0BATEIbHOCTU. TE€0M0INUT YCTaHABIUBAIOT
HEJIaJIeKO OT KaKoro-JInOO BBICOKOTO IMpeaMeTa (cTeHsl 3A1aHus). Ha HeMm BBIOMpAIOT TOUKY Tak,
4yTOOBI MPU HaBEJIEHUM Ha 3TY TOUKY LIEHTPAa CETKM HHUTEH 3pUTENIbHOW TpyObl BU3UpPHAs OCh
COCTaBJIsIa C TOPU30HTOM yrou nopsaka 15—20°. HabmogaeMyto TOUKy IpOEUPYIOT JBaX/IbI
(mpu mnonoxenun BeprukanbHoro kpyra KII u KJI), omyckas TpyOy BHM3, OJM3KO K
TOPU30HTAJILHOMY TIOJIOKEHUIO BHM3MpHON ocu. Ilpu 3ToM 06a pa3za OTMEYalOT MOJIOKEHHE
BEPTUKAIBHOTO IITPHXA CETKH B TOUYKax al M dp. TeopeTHYeCKH 3TH TOYKHU JOJKHBI COBIAIATh.
HecoBnanenue o3HauaeT HaTM4KMe OMNUOKH.

[TockonpKy NEPNEHIUKYIIPHOCTh OCEHl TapaHTHpPyeTcs 3aBOJIOM, YCTpPaHEHHE 3TOro
nedexTa BO3MOKHO TOJIBKO B ONITUKO-MEXAaHUYECKHX MACTEPCKUX UJIH B 3aBOJICKUX YCIIOBHSIX.

HCHpaBI/IHBHOe IMMOJIOKCHUEC OCHU BpAIlICHU A TPY6LI OtBec



Puc. 4. Cxema noBepku TOpU30HTAILHON OCH BpallleHUs TPYObI:
a — HEMpPaBUWIBHOE MOJIOKEHHE OCH BpALICHHUS TPYOBI;

0 — ycTaHOBKa TEOJ0JINTA IIPU BBIOOPE TOUKU A U €€ MPOSIUPOBAHNE

[ToBepka Ne 4. [ToBepka MONTOKEHHS CETKH HUTEH 3pUTEIbHON TPYOBI (pHcC. 5)

Puc. 5. Cxema noBepku MOJIOKEHUS CETKH HUTEHN 3pUTENbHON TPYOHI:

1, 2,3,4 — 3akpenuTeNbHbIE BUHTHI Aua(parMsel

BepTukanbHas HUTh CETKU 3pUTENLHON TPYOBI 10JKHA OBITH OTBECHA, a TOPU3OHTAIbHAS
— MEPHEeHIUKYISIpHA BEPTUKAIBHOM.

s moBepku 3TOoro ycinoBuss Ha pacctosHun 10 720 M nonsemmBaroT oTBec. Ha
n300pakeHHe LIHypa OTBECa HABOJAT BEPTHKAJIBHYIO HUTh CETKM HuTe. Ecnu BepTukanbHas
HUTb CETKH Ha BCEM NPOTSKEHUM COBIAAAET C JIMHUEN OTBECA — YCJIOBHE BBIIOJIHAETCS.

[ToBepky MO rOpU30HTAIILHON HUTH MPOU3BOJAT CIEIYIOMIUM 00pa3oM. ['opu3oHTaIbHYIO
HUTb CETKH 3pUTENIbHOI TPYyOBl TEOA0INTA, IPUBEIEHHOTO B pabouee MoI0kKEHUE, COBMEIIAIOT
C TOYKOH, yJaleHHON npuMepHo Ha 20 M. 3aTeM MEJIEHHO IOBOPAuMBAIOT aluaany, v, €ciu
TOYKa HE CXOJUT C TOPU30HTAILHON HUTH, YCIIOBUE BBIOIHSIETCS.

Ecnu ycrnoBue He BBINONHSETCS, OTBUHYMBAIOT KOJIMAYOK 3PUTEIBHOW TpPYOBI,

3aKpBIBAIOLIUI YEThIpe MCIPABUTENbHBIX BUHTA JAuadparMbl. OTH BHHTHI OCHIAONAIOT H



CCTOYHOC KOJIBIO ITOBOpAYMBAIOT Tak, YTOOBI BEpTUKaJIbHAsA HUTH COBIIajia C JIMHUCH OTBE€CAa,

MIOCJIE Yero BUHTHI qradparMbl 3aKpEIUISIOT U 3aKPHIBAIOT KOJIMAYKOM (puc. 6).

BrinosiHeHne NOBEPOK U I0CTHPOBOK HUBEJIHPOB

Lenp: HayuuThCs MPOU3BOAUTH MPUEMOUYHBIE U TIOJIEBbIE IOBEPKH HUBEJIHPOB,
FOCTUPOBAaHUE HUBEIIMPOB.

O6opynoBanue u npuHamnexnoctu: HuBenupbl 3H3KJL, 3HS5SJI mratuBel K HUM,
OTBEPTKH, KIIFOUH, IIMIIbKH.

Iopsaaok BbINOJIHEHUS

1. BbINOTHUTH IPUEMOYHBIC TOBEPKH HUBEIUPA.

[IpueMouHbIe TOBEPKU MPOU3BOIAATCA MPU MOJIYYEHUN HUBEIUPA CO CKIIaJa, IPU repeaayde
€ro OT MaTepPHAIIbHO OTBETCTBEHHOTO JIMIIA, a TAKXKE €CJI PUOOP MOABEPrajcs MEXaHHUYECKUM
BO3JCHCTBUAM, yAapaMm.

[Ipyn monyyeHuM MHCTPYMEHTA B NEPBYIO OYEPENb IPOBEPSETCS €ro KOMIUIEKTHOCTh U
LIEJIOCTHOCTb.

3akpenuTenbHbIe, HABOSIINE M TMOJBEMHBIE BHUHTHI JOJDKHBI IJIABHO BpamiaThbCs. DTO
YCJIOBHE TOBEPSETCS BPAIICHUEM 3aKPEMUTEIbHBIX, HABOSIINX U MOAbEMHBIX BUHTOB.

Ecnu pe3nba He copBaHa, HO BUHTHI pa0OTalOT HE IMJIABHO WM UMEIOT TYTOH X0, HYKHO
ONPEIETUTh U YCTPAHUTh IPUUUHBI, BBI3BIBAIOIINE 3TH OTKIOHEHUSI.

2. BBIMOTHUTH MOJIEBBIE TIOBEPKH HUBEJIHPA.

[ToBepka Nel. Ochb Kpyryioro ypoBHs JIOJDKHA OBITH MapajuieibHa BEPTUKATBHOM OCH
BpaIleHUs] HUBEIHPA.

[logbeMHBIMM BUHTaMHU MOJBOJAT MYy3bIPEK YPOBHS B LEHTp ammyibl. [loBopaunBaroT
TpyOy HuBenupa Ha 180°. Ecnu my3bIpek comien ¢ IeHTpa, TO UCHPABUTEIbHBIM BHHTOM
BO3BpAIIAIOT €Tr0 K IIEHTPY Ha TOJIOBUHY BEJIWYWHBI OTKJIOHEHHWS, a 3aTeéM IOJbEMHBIMU
BUHTAMH TOJIBOJIAT B IIeHTp. [[0BepKy 1 ucCIpaBieHNE TOBTOPSIOT HECKOIBKO pa3.

[ToBepka Ne2. BeprukanbHas HUTh CETKM HUTEH B pabodyeM TMOJOKEHUU HUBEIHPA
JOJKHA OBITH OTBECHA, & TOPU3OHTAIbHAS — MEPIEHAUKYISIpPHA eil.

3aBo/1 TApaHTUPYET NEPIEHANKYISIPHOCTh HUTEH CETKH, TTO3TOMY MOBEPSIOT TOJIBKO OJIHY



BEPTUKAJIbHYIO HUTh. [I0 KpyrioMy ypoBHIO NPUBOJAT HUBENUpP B pabouee nosoxkeHue. Kpecr
CeTKM HUTEH 3pUTENbHON TPyOBbl HABOAST Ha LIHYP OTBECA, PACHOJIOKEHHBIM HA PacCTOSIHUU
20—30 M ot HuBenupa. Ecnu BepTHKalbHAs HUTH IEpEcEeKaeT IIHYp OTBECa — YCIOBHE HE
BBINOJIHSAETCS. B 3TOM cilydae CHMMAIOT OKYJSPHYIO 4acTh TPYObl, OTIIYCKAlOT CPEAHUN BHHT
IUIACTUHKM Ha YeTBepTh 000pOTa, a KpalHUIl BUHT — Ha IeIblii 000pPOT M OCTOPOKHO
MOBOPAYHMBAIOT IUIACTHHKY B HYXHYIO CTOPOHY. 3aTe€M HaJEBAIOT OKYISAPHYIO YacTh TPYObl U
HOBEPAIOT MOJIOKEHUE CeTKU. [lociae ycTaHOBKM CETKH 3aKpeIUIAOT IUIACTUHKY U OKYJISIPHYIO
Y4acTh TPYOBI.

[ToBepka Ne3. BusupHas och 3puUTeNbHOM TPyOBI JOKHA OBITH HapajljiebHa OCH
KOHTaKTHOT'O LIMJIMHAPUYECKOIO YPOBHSI.

OTO TIJIaBHOE YCIOBHE, KOTOPOMY JOJDKEH OTBEUaTh Ka)KIbli HUBEJIHpP, BU3HPHYIO OCb
KOTOPOIr'0 YCTaHABIIMBAIOT FTOPU30HTAJIBHO NPU TIOMOILN YPOBHS.

IToBepky pOM3BOIAT ABOMHBIM HHUBEIMPOBAHUEM JIMHUU JUIMHOW OKOJO 75 M. B Toukax
A u B 3abuBator kocThuiM. B TOouke A ycTaHaBIMBAIOT HUBEIUP TaK, YTOOBI €r0 OKYJISAP
IPOEKTUPOBAJICS HA LIEHTP KOCThUIA, a B TOUKe B ycranaBnuBaroT peiiky. Husenup npuBoadar B
pabouee 1oJI0’KEHUE U C TOYHOCTBIO 10 | MM PYJIETKOM MK peiikoi 3MepsIoT BBICOTY pubopa
I1, T.e. paccTOsSIHKE OT LIEHTPa OKYJISIpa 10 LeHTpa KocThuls. 1o peiike OepyT BelMUUHY OTCYETa
TO4YKM B —-B, 3aTeM HUBEIUP NEPEHOCAT B TOUKY B, a peliky — B Touky A. Husenup npuBoast
B pabouee MOJOKEHHE, U3MEPSIIOT BBICOTY MpuOopa iz M Mo peiike OepyT BEIMYUHY OTCYETa
TOYKU A — a.

Ecin Bu3upHas ocb He MapajljielibHa OCH YPOBHSI M MMEET HAKJIOH BBEPX, TO BMECTO
OTCYETOB MO peilkaM B OJHUX TOYKaxX OyIyT B3STHI OTCUETHl B JIPYIrHMX TOYKAX C OLIMOKOM,
paBHOI X. AOCOJIIOTHBIE 3HAYEHUS TPEBBILICHNS] TOUKU B HaJ Toukoi A mpu HUBETUPOBAHUU C
NepBOIi CTAaHIUHU (HUBETHUP B TOYKE A )

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

h=a - x - 7oMWKHBI OBITH PaBHBI MKy c000H. [103TOMY MOKHO 3aITUCaTh PABEHCTBO

i 1 +x-

b=a-x-i,.

Otkyna

x=@_b _+na

To ecth ommOKka B oTcueTax M3-3a HeMapauieIbHOCTU BU3UPHOW OCH M OCH KOHTAKTHOT'O
IWIMHAPUYECKOTO YPOBHSI paBHA IMOJyCYMME OTCYETOB IO peiikaM 0e3 MOJyCyMMbI BBICOT
uHcTpyMeHTa. Eciim X He mpesbliaeT 4 MM, TO ycioBue BeimonHsercd. Ilpu x>4 mm ocu
HelapajuleabHbl. B 3TOM ciydae i CTaHIMM B TOYKe B BBIUMCISETCS BEPHBIA OTCUET? = @ —

X, COOTBETCTBYIOLIUM MapauIeIbHOCTH BU3UPHOM OCH M OCH YpOBHs. Bpaiast sneBallOHHBIN



BHHT, HaBOJAT CPEJHIOI0 HHUTH Ha 3TOT OTcYeT. IIpu 5TOM KOHILBI My3BIpbKa YpOBHS B IIOJIE
3peHust TPyObl pa3oiayTcs. 3aTeM OTKPBIBAIOT KPBILIIKY, 3aKPbIBAIOIIYIO HCIPABUTEIbHbIC
BHUHTBI LAJIMHIPUYECKOTO YPOBHS, U, Bpalllas BEPTUKAJIbHbIC MCIIPABUTEIIbHBIC BUHTHI YPOBHH,

TOYHO COBMECHIAKOT I/1306pa)KeHI/I$I KOHIOOB ITY3bIpbKa B IIOJIC 3PCHUS TPY6BI. I[J'IH KOHTPOJIA

MOBEPKY OBTOPSIOT.

HccenenoBanue KOHCTPYKIIMM TEOLOJIUTOB
YcraHoBka Teon0JMTa B padouee IMO0JIOKEHHE, M3MepPeHHE TOPH3OHTAJIbHBIX H
BePTHKAJIBHBIX YIJIOB T€OJ0JIUTOM
Henb: u3yunuts ycrpoictBo TeomonutoB 4TISII, 3T2KIT u 3TSKII u wnHayuutbes
POM3BOJIUTH OTCUETHI MO BEPHbEPAM M OTCUETHBIM MHKpOCKomaMm. [IpHoOpecTy HaBBIKM IO
MPUBEICHUIO TEOAOJUTa B pabouee MONOKEHHE, a TaKK€ B HU3MEPEHUH YIIJIOB, HAYYUTHCS

HU3MEPATDb paCCTOAHUSA € IIOMOIIBIO AAJIBHOMECPA TCOA0JINUTA.

Ob6opynoBanue u npuHamiesxknoctu: teogoiautsl 4T1S5I1, 3T2KII u 3TSKII mrraTussl,
HUBEIIMPHBIC PEUKH, BEXU, OJJAHKH YTIIOMEPHBIX JKypHAIIOB

1 - 6okoBas KpHIIIKa;

v A A

2, 4 - 3aKpenuUTEIbHbIC BUHTHI,
3, 5 - HaBOIAIIME BUHTEL,
6 - FOCTHPOBOYHBII BUHT IHJIMHIPHYECKOTO YPOBHS;

7 —IMIMHIPUYECKUNA YPOBEHB

8 - KpyTJIbIii ypOBEHb;

9 - FOCTUPOBOYHBIN BUHT KPYTJIOTO YPOBHSI,
10 - mukpockor;

11 - okynsip 3puTenbHON TPYOBI;

12 - xonmavox;

13 - xpemaibepa;

14 - ropuzoHTaNIbHAS OCH;

15-Bu3up

Puc 7 . O0wmuii Bug reogonura 3TSKIT

Onpenelienne HeHbI AeJieHUs JIUM0Aa U TOUHOCTH OTCUNTHIBAHUS
OTcyeThl 10 FTOPU30HTAIBHOMY M BEPTHKAJIBLHOMY Kpyram

V¥ teononurta 3TSKII oTcueTHBIM MUKPOCKON IIKaJIOBOW. B BepxHEH 4acTH Mousl 3peHus



MHUKPOCKOIIa, 0003HaueHHOro OykBo# B (puc. 8), BUAHBI IITPUXH JrMOa BEPTHKAIBLHOIO Kpyra
U IITPUXH OTCUETHOM IIKAJIbI, a B HUKHEW YacTH MOJIS 3peHusi, 0003HaueHHON OyKBoii I', BUIIHBI

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

Puc. 8 Ilone 3penust orcueTHOro Mukpockorna reoxonuta 3TSKIT
a) Orcuet no BepTUKAIIbHOMY Kpyry - 0° 35';
Otcuer 1o ropuzoHTaILHOMY Kpyry 125° 06'.
0) Otcuer 1o BepTUKaIbLHOMY Kpyry +3° 45,5';

Otcuer o ropuzoHTaJILHOMY Kpyry 74° 27,5

Ha o6oux kpyrax HaHECEHBI TOJBKO I'padyCHbIe IITPUXU. Kaxkaplil TpagyCHBIN MITPUX
noanucad. CrenoBarenbHO, IIeHa JaeneHHs JIUMOOB coctaBisier 1°. Ha ammmanel kpyros
HAHECEHbl OTCYETHBIE IIKAJIbl C LIEHOM JeieHus 5'. DTU IIKanbl BBIBEIEHBI B I0JIE 3PEHUS
MHUKpOcKoma. HavanpHoe AeneHHne MKajibl TOPU30HTAIBLHOrO Kpyra obo3HadeHo mudpoit 0, a
KOHE4HOoe - udpoii 6, uto ozHayaer 60'. [llkana BepTUKAIBHOTO Kpyra UMeeT JBa psja mudp. B
BEpPXHEM pAy HauyaJdbHBINA MITPUX, 0003HAUECHHBINA (POt 0, pacronokeH clieBa, a KOHSYHbIH,
0003HaYeHHbIN PO 6, pacroIoKEH CIpaBa.

B HuxHeM psiny olu@poBKa BEINOIHEHA HA000pOT U LU(PBI UMEIOT 3HaK MUHYyc. OTCcueT
10 TOPU30HTAIBHOMY KpPYTy IPOU3BOJUTCS B CIELYIOIIEM HOPSIKE.

CHauazna cuMThIBaeTcsl ¢ JIMMOA YMCIIO IpaaycoB (IO MITPUXY JuUMOa, MONajarolieMy Ha
OTUYETHYIO HIKaNy), 3aTe€M 10 OTCUETHOM IIKane 6epercst oTc4eT ¢ TouHocThio 0.1 neneHus:, 4ro
cootBercTByeT 0.5'. MHAEKCOM AJI1 OTCUMTHIBAHUS MUHYT CIYKUT IUTPUX TPalyCHOTO JEICHUS
aumOa, HaxoAAlMics Ha oTcueTHOW mikane. Ha puc. 2a oTcueT mo ropu3oHTaJIbHOMY KpYry
paseH 125°06'.

[Tpu OTCUMTBHIBAHUM TIO BEPTUKAIBHOMY KPYTy YHCIIO IPalyCOB CUMTHIBAETCS TaK XKe, KaK
U 10 TOpU30HTATbHOMY Kpyry. [Ipm 3ToM rpamycHble AefeHusi BEPTUKAIBHOIO Kpyra HUMEIOT
3HAKH MO0 TUTIOC, THOO MUHYC.

Ecnu B mpenenax mkanabl HaxXoOUTCA IITPUX JuMOa Oe3 3HaKa, TO Ha IIKajie OTCYET
Oepetcs o BepxHEMY psiay mudp (ciaeBa HaMmpaBo), U TMOJHBINA OTCYET 3aMHUCHIBACTCS CO 3HAKOM

witoc. [To HuxHEMY psaxy TUdp MIKaIBl OTCYET OEpEeTCcs B TOM Cilydae, KOT/aa B Ipeieax Kbl



HAXOJUTCS IITPUX JIUMOA CO 3HAKOM «MHUHYC». OTCUET 3alUChIBACTCS CO 3HAKOM MHUHYC.

1. IlpuBecTH TEOTOIUT B pabouee MOJT0KEHUE

Lenmpuposanue meoooruma 3TSKII BHINOTHSAIOT C TMOMOIIBIO HUTSHOTO OTBECA,
YKPEIUIEHHOTO Ha Kprouke Tperepa Teoponuta. OCTpre OTBECa COBMEIIAOT C LEHTPOM KOJIa
(BepmIMHOM yria) HaXaTHeM Ha yIophl OalIMakoB INTAaTHBa HOTOM W HEOOJIBIIUM
nepeMeINIeHueM Tperepa Ha rojoBke mratusa. LlentpupoBanue ontudeckoro Teogonuta 3TSKII
NPOU3BOJAT IPHU TOMOIIM BHU3MPOBAHUS CETKH HUTEW TPyOBl HajJ BEPIIMHON yIia, OMycKas
TpyOy BepTUKAIbHO OOBEKTUBOM BHHU3. OTIYCTHUB CTAaHOBOW BHUHT, TpErep TEOJ0JIUTA
MEPEMENIAIOT Ha TOJIOBKE IITATHBA, IIOKA LIEHTP CETKHM HUTEH HE COBMHAAET C LIEHTPOM KoJjia
(BepILIMHOM yTIa).

T'opuzonmuposanue meooonuma BHIOIHAIOT MPH TOMOIIM YPOBHS TOPU3OHTAIHHOTO
Kpyra. YmopaBisisi NOJAbEMHBIMA BHHTAMH, IIy3bIDEK YpPOBHS YCTaHaBIMBAIOT B CpeaHEE
MOJIOKEHUE.

Yemanoexka mpyowr ons nabnioodenus. I'pyboe naBenenue tpyOsr Teomonuta 3TSKIT Ha
BEXYy IMPOU3BOAAT 110 MEXAaHUYECKOMY BM3UpPY, a OTYETIMBOE M300pa’k€HUE JIOCTUIaeTCs
BpaieHueM BuHTa ¢GokycupoBku (kpemanbepbl). B teomonure 3TS5KII rpyboe HaBepenue Ha
BEXy MPOU3BOJAAT MO ONTHYECKOMY BHU3UPY, YKPEIIEHHOMY Ha 3pUTEIbHON TpyOe, B KOTOPOM
OTUYETJIMBO TMPOCKTHPYeTCs OeNblii KpecT Ha depHOM ¢oHe. HaBeneHue BepTHKAIBHON CETKH
HUTEH MpOU3BOJAT HAa OCHOBAaHUE BEXHU, YTO YMEHBUIAET OLIMOKY OTKJIOHEHHUS BEXU OT
OTBECHOTO TIOJIOKEHHUSI MpPHU €€ ycTaHOBKe. YeTKOoro n300pakeHHs CETKM HUTEH MOCTUTaloT
BpallleHueM BUHTA OKYJISIPHOM TPYOBI.

2. H3MepuTh ropu3OHTAJIBLHBIN YIoJ cloco00M MOJHBIX IPHUEMOB.

Jns  wm3MepeHHs TOPU30HTAIBHOTO yIJIa TEOJOJUT YCTAaHABIMBAIOT B  BEPIINHE
U3MEpSIEMOro yria, NPUBOAAT €ro B pabodee MOJOXKEHHE, 3aKpeIUIstoT JUMO U, Bpaluas
anunany, BUSUPYIOT TpyOy Mpu mojoxeHuH BepTukanbHoro kpyra KII cHayana Ha mpaByto uinu
3a/IHIOIO 110 X0y TOUKY, a 3aT€M Ha JIEBYIO WIH IIEPEIHIOI0 110 X0y TOYKY. TOYHOro HaBeAeHUs
BEPTUKAIbHON HUTU CETKH HAa M300pakeHHE BEXU JIOCTUTAIOT BpAIlCHHMEM HABOJSIIETO BUHTA
amuaanel. [locine BU3MPOBaHUS HA KAy M3 TOYEK MPOM3BOMAAT OTCUEThI. Tak BBINOJIHAETCA
MOJIyIIPUEM.

Jlns u3MmepeHus yria MOJIHBIM TPUEMOM 3pHUTENbHYI0 TpyOy MEepeBOJSAT Yepe3 3€HUT
(BepTUKAJIBHBIA KPYyT MpPU 3TOM MPUHUMAET MojoxkeHue Kpyr yueBo - KJI) u Bu3upyror cHauana
Ha 33JHIOI0 TOUKY, a 3aT€M Ha MEPEAHIOI0 TOUKY IPOU3BOAST OTCUETHI.

JlaHHBIC U3MEPEHUN 3aHOCAT B YIIIOMEPHBIN KypHAIL.

Tabnuna 1.

YrioMepHsIi KypHai



Jlara Hab6mroman

Teomoaut 3amnucan

Ne

CTaHIIUMH BU3HUPOBAHUSA BCPTUKAJIBHOT'O TOPHU30OHTAJIBHOMY | IIOJYIIpHEMa us3

No Touek | IlomoxxeHue Otcuer 1o Yron u3z | Cpennee

Kpyra Kpyry yIJI0B

BEITIONHAIOT BBEIYHUCIICHHE BEIWYMHBI yria. Bemuuna yrijia U3 Kaxaoro IoJaymnpuema

paBHa pa3sHOCTH OTCUCTOB: OTCYET Hazad MUHYC OTCUCT BIICPECI. PazHocTh MCXKAY 3HAYCHUAMU

YTJIOB U3 MOJYNPUEMOB HE JOJKHA MTPEBHIIIATh

+ 2t". st reomommra 3TSKIT : £ 2" =+£2 30" =1".

Ecin  ommbka wu3MepeHud B JONYCTHUMBIX  IIpeneiax, TO  pPacCUUTHIBAIOT

CpeaHEC 3HAUCHUC YTIUIa, T. €. BSJIMUYUHY yI'Jld, ©3BMCPCHHYIO ITOJIHBIM IIPUCMOM!

yroi u3 1-ro moaymnpuema Por = ;
yroJI U3 2-ro moxynpueMa o = ;

Pa3HOCTh MEXKY YTJIAMH U3 MOJYIIPUEMOB

Bort - Ban = ;

CpeaHEC 3HAUYCHUC U3MEPCHHOI'O yTIJIa

Bar + Ban

2
3. N3mMepuTh BepTHKAJIBHBII YIroJ

Jenenus Ha numbe BepTHukanbHOro kpyra teoponuta 3TSKII omudpoBansl mo xoxmy

4acoBOM CTPCIIKU C MUHYCOM U OT 0° IMPpOTHUB X044 4acoBO CTPCIIKH - 0e3 3HaKa, 4YTO O03Ha4acT

MOJIOKUTEIBHBIN OTCYET.

BeprukanbHplii Kpyr JuMOa HarjlyXxo 3aKperjieH Ha 3pUTENbHON TpyOe TeoqoiuTa U

MOBOPAUYMBAETCS BMECTE C HEW BOKPYI TOPU3OHTAIBHON OCH TpPYyObl OTHOCHUTEIBHO HYJIb-

ITPUXOB AJITUAA/IbI.

I[J'I}I HU3MCPCHUSA YIJIOB HAKJIOHA TCOHOJUT IIPUBOIAT B pa60qee IMMOJIOKCHHUE, 3aTCM LICHTP

CETKH HUTCH 3pHUTENBHOW TPYyObl BU3HPYIOT Ha HaOmogaeMmyro Touky (puc.8). Ilpm stom

MOJIOKHUTCIBHBIMHA CUYHUTAIOTCA YIJIBI, KOrga Ha6moglaeMas[ TOYKa BBIIIC TOPHU30HTA an/I60pa,

OTpULATCIIbHBIMU - KOT' Id Ha6mo;[aeMasI TOYKa HUKC T'OPHU30HTA.



Mopu3ouT
HHCTPYMEHTa

Puc. 9 Ilopsaaok u3mMepeHus yriioB HaKJIOHA

[Tocne wHaBegenust TpyObl Ha TOYKy OepeTcss OTCYET 1O  BEPTHKAIBHOMY
Kpyry (cHauaima mipu TmoyiokeHMH BepTukaipHoro kpyra KII, a 3arem - KIJI).
BenuurHy BepTHUKaIBbHOTO yIila ONMPEEsSIOT PACUETOM:

KJI + KII
Kil

)

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

4. U3mepeHue paccTOSIHUS MO0 ONITHYECKOMY JAJIbLHOMEPY

Ha opgHOM KOHIE H3MepsAeMOW JIMHMM YCTaHABIMBAIOT TEOMOJIMT, a Ha JAPYIOM -
JAIbHOMEPHYIO WM HUBEIUPHYIO pelky. [IpuBoasr teononut B pabouee MosioKeHUE, HABOAST
3pUTENbHYI0 TpyOy TeomonuTa Ha peilky M OepyT OTCYeThl IO BEpXHEH U HIKHEH
JAIbHOMEPHBIM HUTAM 3pUTENbHOM TpyObl. PasHOCTh OTCYETOB JaeT paccTOsHHUE B
cCaHTHUMeTpax mo peike. [l ompeneneHus yria HaKJIOHAa M3MEPSIEMOrO pAcCTOSHUSA K
TOPU30HTY IPOU3BOIAT OTCUET IO BEPTUKAIBHOMY KPYT'y TEOJOJIUTA.

PaccrosiHne, M3MepeHHOE HHUTSHBIM  ONTHYECKUM  JaJbHOMEPOM  (HAKJIOHHOE),
BBIYHCIIIETCS 110 hopMmyIie:

S=Kmn+eg,

rae” - ko3 dunuent nansHoMepa (y coBpeMeHHbIX Teo1oauToB K = 100); ¢ - mocrosiHHas
JanpHOMeEpa (B TEOI0JIMTaX, MMEIOLINX 3pUTENbHYIO TpYOy C BHYTpeHHeH (HhOKycHpoBKOil, ¢ =
0);

1 - Pa3HOCTh OTCUETOB IO pelKe MO JaTbHOMEPHBIM (KpailHUM) HUTSIM CETKH 3pUTENIbHOM
TPYOBI.

HccnenoBanne KOHCTPYKIMU HUBEJIHPOB M HUBEJHMPHBIX peek. CHATHE 0TCYETOB IO
HUBEJHMPHBIM peiikaM. YCTaHOBKA HUBeJIMPa B pa0oyee MoJi0KeHHe

Ueﬂb.' O3HAaKOMUTBHCA C KOHCTPYKIII/IGI\/'I HUBCIIUPOB, HAYUYWUTHCA YCTAHABJIIMBATH HX B



pabouee M0JI0KEHHE; HAYIUThCs IPOU3BOIUTH OTCUETHI 10 HUBEIUPHBIM peiKaMm.

Obopyodosanue u npunaonexcnocmu. Huseaupvr SH3KJL, 3HSJI u ST Berger mraTussl,
HUBEIIUPHBIC PEUKHU.

IHopsinok BbINOJIHEHMSI

1. YcranoBuTh HUBENHP M MPAKTHYECKH O3HAKOMUTHCS C €r0 KOHCTPYKIHEH

(puc. 10).

Hugenup 3H3KJI cocTout U3 1ByX yacTeil — HUMKHEN U BEpXHEH.

HwxHss yacTh uMeeT:

® TPYKUHHYIO TUIACTHHY C OTBEPCTUEM I10/1 CTAHOBOW BUHT;

® TpU MOABEMHBIX BUHTA Ul yCTAaHOBKH IpuOopa B pabouee MoJI0KeHHE;

e Tperep, HMMEIOMMKA BTYIKY, B KOTOPOM KpEMUTCS M BpaIlaeTcs BEPXHsS YacTb
HUBEINPA.

BepxHss yacTb umeer:

® OIIOPHYIO TUIATY C KPYTIBIM YPOBHEM IS TPy0OO0#l yCTaHOBKH MPHOOpa;

® 3pUTENBHYIO TPYOy C HMIMHIPUYECKHMM YPOBHEM JUII TOYHOH YCTAaHOBKHM IpuOOpa,
n300pa’keHre KOHLIOB KOTOPOTO IepeiaeTcsl B I0Jie 3peHHsl TPyOb! ClieUalbHONW ONTUYECKON
CUCTEMOI.

Co CTOpOHBI OKyIsipa 3pHUTENBHOW TPYOBl HAXOISATCS HCIPABUTEIBHBIE BHUHTHI
WIMHAPUYECKOro ypoBHs. Ha camMom oOkymsipe uMMeeTcs KOJIbLIO, BpameHHEM KOTOPOTo
JNOOMBAIOTCS PE3KOr0, YETKOTO H300pakeHUsl CETKHM HUTEeW B moje 3peHus Tpyosl. [lpu
HaBeJIEHUM 3PUTENIBHOW TpYyObl Ha pelKy YeTKOCTH M300pakeHus AO0OMBAIOTCS BpallleHHEM
BUHTa Kpemalibephl ((POKyCHHKA) Ha 3pUTENIbHON TpyOe.

3putenbHas TpyOa ¢ OJJHON CTOPOHBI MPUKPEIJTICHA K OTIOPHOM IJIMTE MIAPHUPHO, YTO JaeT
BO3MOXXHOCTh 3JICBAIMOHHBIM BHHTOM HCIIPABIIATh TIOJOKEHUE BHU3HPHOW OCH, T.€. TOYHO
IPUBECTH €€ B TOPU30HTAIBHOE MOJIOKEHHE (JIB€ MOJOBUHKH LIMJIMHIPUYECKOTO YPOBHS B I0JIE
3peHHst TPYObl COeAMHEHBI, 00pa3zyroT mnouykpyr). Ilog oOBEKTUBOM 3pUTENBHON TPYyOBI
UMEIOTCS 3aKPENUTEIBHBIN U HABOSAIINH, UM MUKPOMETPEHHBIH, BUHTHI.

2. BBITIONHUTH CXEMY HUBEJUPA M YKa3aTh €r0 COCTABHBIC YaCTH




Puc.10 Tounsiit auBenup H-3:
a - BUJI CO CTOPOHBI KPYTJIOTO YPOBHSI; O - BHJI CO CTOPOHBI IUIMHIPUYECKOTO YPOBHSI;
B - BHJI CO CTOPOHBI OKYJISIpa 3pUTEIHHON TPYOBI 06€3 Mpe0oXpaHnuTEIIBHOTO KOJIAYKa!
1 - norbeMHbIE BUHTHI; 2 - 3JIEBAIIMOHHBINA BUHT; 3 - KPYTJIbId YPOBEHB; 4 - KpeMalbepa;
5 - KOpITyC 3pUTEIbHON TPYOBI; 6 - HABOJSAIIMM BUHT; 7 - Tperep; 8 - 3aKpenuTeIbHbI BUHT;
9 - 06bexTHB; 10 - OKyIsAp C IUONTPUIHBIM KOIBIIOM; 11 - KOHTAKTHBIN HUINHAPUIECKHIA
YpOBEHb; 12 - FOCTUPOBOYHBIE BUHTHI LIMJIMHAPUYECKOTO YpoBHS; 13 - kpbliika; 14 - ceTka

HUTeH; 15 - MeTayunueckas riacTuHa; 16 - Kpene)kHble BUHTBI CETKH HUTEH

Tabmumna 2
TexHuueckue xapakTepucTuku TouHoro Husenupa 3H-3KJI
TexHu4eckne napamMerpbl 3H-3KJI

Cpennsisi KBaipaTUyecKasi MOTPEHIHOCTh U3MEPEHUs NPEBbIIIEHUs Ha | 3

YBenuueHue 3puTenbHON TpyObl, KpaT 22
Hanmenbliiee paccTosiHue BUSHPOBAHUS, M 1,2
Juamna3on paboThl KOMIIEHCATOPA 15"
Macca, kr 1,3

3. TIpakTHyecKku 03HAKOMHUTHCS C HUBEIHPHBIMU peiikaMu
Husenupnas peiika PH-3 packmagHas, W3roToBlieHa U3 JEPEBSHHBIX OpPYCKOB
TOJIIIMHON 2,5 cM, MHUpUHOU & cM. BpyCckn MMEIOT IBYTaBpPOBOE CEYEHHUE M COEIMHEHBI
MEeXIy co00i mapHUpoM. YacTu peiiku Mpy pacKiIaJbIBAHUH CKPETUISIIOTCS BUHTOM.
Peiika aBycropoHHssa. Ha oqHOM CTOpOHE pEHKM JEICHHUS HAHECEHBI YEPHOM, a Ha
JIpPYro KpacHOM Kpackoul. JleleHHusl CAaHTUMETPOBBIE, YEpPe3 OJUH CAHTUMETP 3aKpallCHBI

Kpackou. JlecsaTp nelieHud OJHOro JEUMMETpPa PaCIoIOKEeHbl C OJHOM CTOPOHBI, BTOPOTO



nenuMerpa — ¢ apyroi. [Ipu 3ToM nepBbie TATH ASICHUN KaXKI0TO ACIUMETpa 00pa3yroT

O0ykBy E. JlerumeTpsl 0003HaYeHbI YUCIIAMH.

1. VYcraHOBUTH HUBENHP MO KPYIIIOMY ¥ HWJIMHAPHYCCKOMY YPOBHSIM.

2. Tlpom3BecTH OTCYETHI IO PEKaM, YCTAHOBJIEHHBIM B TOUYKax A (3aaHeii) u B

1643

1l 55;"{2%

41|

1939

Puc. 11. Tlone 3penust HuBenUpa

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

yerbipe tupsl. [lepBble ABE — KOJIUYECTBO NEIUMETPOB — YHMTAIOTCA MPSMO IO pPEUKe.

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

HUTH ceTKH. YerBepras mudpa — KOIMUECTBO MHIJUIUMETPOB — ONpEAEIseTCs Ha TIJia3

HHTepHOHﬁHHCﬁI ACJIICHUEM ITOCIICAHETO CaHTUMETPA FOpH3OHTaHLHOfI HUTBIO.

1. HapucoBarb cxemy HUBenupoBaHus TUHUNA AB.

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

Tabaumna Ne 3
JKypnas HuBenMpoBaHus
Otuertsl 10 pelike [IpeBbrienus
IMTukeTsl T'opu3oHT OTmeTku
N ITpomexy OpH30
No| M | 3ammue| mepemuue + - npubopal” | prrypciennbie
TOYHBIE
Pexornocuuposka

Ha yueOHOM mMonMroHe pykoBOAMTENb MPAKTHUKU OMpEIeNseT Uil KaIoW Opurajsl

T'paHUIBbI Y4aCTKA, HAa KOTOPOM H606XOI[I/IMO IIpONU3BECTU TOHOFpa(pI/I‘{eCKYIO ChCMKY, a TAK¥KC




WCXOJHBIC MMYHKTHI C M3BECTHBIMU KoopauHaTamu X, Y, H. OOyuaromnuecs moapoOHO U3yqaroT
y4acCTOK, BBIJCJICHHBIM I TpPOBEJACHHUsS padOT. 3HAKOMATCA C peajbHOW cUTyaluued Ha
MECTHOCTH, H3Yy4aloT pelbed) MECTHOCTH (BBIACISIOT dJeMeHTapHble (opMbl penbeda,
OTMEYAIOT X XapaKTEepHbIE IMHUU U TOUKH, PUKCUPYET HAJOXKEHUE MEIKUX (opM pesbeda Ha
KpynHble). Ha ocHOBe M3yueHUs yyacTKa ONpPENessOT Ha MECTHOCTU OlaromnpusiTHble MecTa
JUIS 3aKPETIIEHUS] BEPLIMH TEOJOJUTHOTO (TaXEOMETPUUECKOT0) X0Aa.

Bb160p MyHKTOB ChbE€MOYHOI CETH OCYIIECTBISETCS C YI€TOM TaKHX YCIOBHH Kak:

* B3auUMHas BUAMMOCTb MEXKIY IPEIbIIYILEM U MOCIEIYIOIHUM TYHKTOM;

* BO3MOXXHOCTb OXBaTa BCETO BBIJECIEHHOIO ydyacTKa 0e3 MPOIYyCKOB € 3aKPEIUIEHHBIX
IIYHKTOB CbEMOYHOU CETH

e XOpomwuii 0030p MECTHOCTH C KaXIOH TOYKH CHEMOUYHON OCHOBBI, IMO3BOJISIOIINN
IPOU3BOJUTH TONOIPAPUUECKYIO ChEMKY;

*  yaA00CTBO yCTaHOBKHM IITATHBA,

*  yaoOCTBO IPOBEEHUS YIIIOBBIX M JIMHEHHBIX H3MEPEHUH U Jp.;

*  PACCTOSIHHE MEXIY COCETHUMH ITyYHKTaMU JOJDKHO OBITH HEe Ooiee 150Mm.

3akperneHre Ha MECTHOCTH IYHKTOB IPOU3BOAUTCS MPEIBAPUTEIBHO 3ar0OTOBICHHBIMU
JICPEBSIHHBIMH KOJIBIIIKAMHU U CTOPOXKKaMU JuameTpoM 2 - cM. Kosblek BOMBaIOT BPOBEHb C
3emiiei, ocraBisisi He Oonee 1 - 2 cM HaJ MOBEPXHOCThIO. B 1eHTpe Kojbllika 3a0uBaroT
MaJICHbKHA TBO3JIWK, HAJ KOTOPHIM B JaJbHEHIIeM OyAeT LEeHTPUPOBATHCS TEOIOJUT.
Komnplmek Oyner sSBAATHCS HOCUTENIEM KOOpAMHAT U BhICOTHI. OH B Ipoliecce BCeil MPaKTUKU
JIOJKEH OCTaBaThCs KECTKO 3a(MKCUPOBAHHBIM. Eciau BO BpeMsi MPaKTUKU KOJIBIIIEK U3MEHUT
CBOE TIOJIO)KEHHME, TO HeoO0XoauMo OyneT ero 3akpenuTb 3aHOBO M OINpPEAENIUTb €ro

KOOPAWHATHI U BBICOTY.

20—-30cm
KOJAbIULICK

~

<

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

CTOpPOXKOK CIY>KUT Uil YA0OCTBA OTHICKAaHUS MyHKTA. ETo JOMKHO OBITH XOPOIIO BUAHO
Ha MecTHOCTH. Ha cTopoxke fenaroT cpe3, Ha KOTOPOM 3alMChIBAIOT HOMEp OpUrajabl 1 HOMEp
MYHKTA.

3aerHJ'IeHHLIe Ha MCCTHOCTH ITYHKTbI ChEMOYHOU CETHU 06p33yIOT CbEMOYHYIO



CeTh, KOTOpPasi MOKET ObITh TPEX BUJIOB:

1. 3amKHyTast ceTb, IPH HEOOXOIUMOCTH C AMATOHATBHBIM XOJOM (CHEMKY BEJEeM IO
4acOBOMW CTpEJIKE, U3MEPSEM IIPaBbIE 1O X0y YIJIbI).

2. Pa3oMKHyTas ceTh, ONMpAIOLIAsCs Ha JABE Mapbl NMYHKTOB, (JUPEKLMOHHBIA Yroul,
BBIYHUCIISIEM, JTUOO 3a/1aeM).

3. Bucsunii xon. IIpuBsska ocymecTBiseTcs TOJIBKO K OAHOM Iape IyHKTOB.

B ocHoBHOM oOyuarmuecss CO34al0T 3aMKHYTYK0 CBEMOUYHYK CE€Thb, HHOIZIA C
JUAarOHAIBHBIM XOIO0M.

ITocne 3akpeneHus MyHKTOB CbEMOYHON CETH HAa MECTHOCTH IPOU3BOIAT U3MEPEHUS, T.C.
U3MEPSIOT PACCTOSIHUS MEKIY YHKTaMH, FTOPU30HTAJIbHBIE U BEPTUKAJIbHBIE YTJIbI.

IIpoJiokeHne TEOAOJTUTHOIO X0/Aa

To4yku TEOAONUTHOIO XOAAa CHYXAaT IUIAHOBBIM CHEMOYHBIM OOOCHOBAaHHEM JUIs
IPOM3BOJCTBA  TOMOrpauyecKMX ChEMOK KpyHnHbIX MacmTaboB. lLlenb  mposoxeHus
TEOJIOJINTHOTO XO0J/la, — IOJIyU€HUE KOOPAMHAT €ro TO4eK. TeoJI0JIUTHBIE XOJbl MOTYT OBITh
3aMKHYTBIMH WJIH Pa30MKHYTHIMH B 3aBUCHMOCTH OT ()OPMBI y4acTKa MECTHOCTH, IOJIEKAIIETO

CBbCMKC.

Puc 13. 3aMKHYTBIN TEOJOIUTHBIA X0 Puc 14. Pa30MKHYTBII TEOAOIUTHBIN X0

3aMKHYTBHII XOJ MPUBSA3BIBAETCS HE MEHEE YeM K JIByM IYHKTaM OIIOPHOM ceTw,
Pa30MKHYTBI — K JIBYM I1apaM TaKUX IIyHKTOB. YTJIOBas INPUBSI3Ka OCYLIECTBISETCA ITyTEM
M3MEpPEHUS] MPUMBIYHBIX YTIIOB: bo— ISl 3aMKHYTOrO Xofa; by W bs— ans pazomkHyToro. B
MOPSIKE UCKIIOYCHHUS] PA3OMKHYTBHIM XOJ MOXKET OBbITh NMPUBSA3aH TOJIBKO K JABYM IyHKTaM
OTIOPHOM CETH B €ro Havasie. B TakoM xoj1e (BUCSIUEM) JomycKaeTcst He 60j1ee IByX CTOPOH.
HpI/I CbEMKEC M3O0JUMPOBAHHBIX YYaCTKOB MECTHOCTH, KOI'Ja IPHUBA3KA K IIYHKTaM
['ocynapcTBEeHHON T€0AE3UYECKONM CEeTH HE HMMeeT MNPUHIMNHAIBLHOTO 3HAYCHHS, 3aMKHYTHIE
TEOJIOJIUTHBIE XOJIbl MOTYT HE OINUPAThCsl HA MYHKTHI OMOPHOW Te0/Ie3MYeCKOil ceTH, a
KOOpAWHATBI UX TOYCK BBIYUCIIAOTCA B YCIIOBHO HpHHfITOﬁ CUCTEME KOOpAWHAT, HA3HAYACMBIX

nepBoi Touke. [Ipu 3TOM B 00s13aTEILHOM MOPSIZIKE JEIaeTCsl OPUEHTUPOBAHKUE MEPBON CTOPOHBI



X0Ja OTHOCUTEJIBHO YacTel CBeTa, /Uil yero B Touke T1 m3mepsiercs MarHuTHbIN azuMyT AMTI -
T2. JlupexunoHHslil yrosa 31oil ctopoHsl aTl-T2.mpuHuMaeTcs B KaueCTBE UCXOJHOTO M MOKET
OBITH BBIUUCIICH 110 OopMyIie

a=Am+t d- g,

rzae d — CKIOHEeHHe MarHUTHOM CTPesKy; g — cONMKEHHE MEPUIUAHOB.

MarHuTHBII a3UMyT U3MEpPSETCs MPU MOMOIIM Oyccosi, KOTOpash KPEmUTCs K TEOIOIHTY,
IIPY TI0JI0’KEHUM BepTUKaNbHOTO Kpyra KJI. ITopsnok nelcTBuil ciie1yromuin.

Teomonut ycraHaBnuBaroT B Touke T1 TEONOJUTHOrO XoJa M NPUBOIAT B pabouee
nojoxeHue. OTKPEIUIAIOT 3aKpeNUTENbHOE YCTPOMCTBO OycCoiaM Tak, 4ToObl €€ CTpesika Morjia
CBOOOJTHO BpaIaThCsl B TOPU3OHTAIBHOM IIIOCKOCTH.

2. 3akpemusfioT JUMO, OTKPEIUISIOT ajiuIajdy M COBMEIIAIOT HMX HYJIH, [OBOpAYMBast
TEOJOIUT. AJIUAany 3aKpeIUIsIoT.

OTKperuisiioT JIMMO M, TOBOpaurBasi TEOI0JIUT, 10OMBAIOTCSI TOYHOI'O COBMEILECHHSI CTPEIIKU
Oyccomn ¢ ee mmauennr C-IO (ceBep-tor). B pesynbrare HyleBoil mTpux aumba Oynaer
OpUEHTUPOBAH HAa MAarHUTHBIN ceBep. JINMO 3aKperuIstoT.

4. OTKpemIsAIoT anuaaay U BU3UPYIOT 3pUTENIbHYIO TpYOY Ha BEXy, YCTAaHOBJICHHYIO M TOUKE
T2 TeonoautHOro xoja. bepyt oTcuer no ropu3oHTaILHOMY KpPYyTy, KOTOPBIH U Oy/eT 3HaYeHUuEeM
MarHUTHOTO azumyta HanpasiieHus T1-T2nepBoil cTOpOHBI TEOJOJUTHOTO XO/1a.

KamepaibHyw 00pa0o0TKy HAaYMHAIOT C TPOBEPKH M OOpPaOOTKH TOJIEBBIX KYPHAJIOB.
3areM COCTaBJISIOT CXEMY TEOJOJIMTHBIX XOJAO0B. Y BEPLIMH MOJIMCHIBAIOT CPEJHHE 3HAUYEHUS
TOPU30HTAIBHBIX YIJIOB, a BO3JIE€ KaXJOW CTOPOHBI — €€ IOpU30HTAIbHYIO MInHy. Ha cxemy
HAHOCAT TaKXe IyHKTbl T€0/E€3MYECKOM CETH, K KOTOPBIM OCYUIECTBIIAJACh IPUBS3KA
TEOHAOUTHBIX X008 ([1111,T1).

BeruucnutensHple paboThl MO ONpPEAENCHUIO KOOPJIMHAT BEpIIMH TEOJOJUTHOTO X072
BKJIIOYAIOT B ceOsi:

1) O6paboTKy yrIIOBBIX U3MEPEHUI M BBIYMCICHUE JUPCKIIMOHHBIX YIIIOB CTOPOH;

2) BoruuciieHne npupamneHnii KOOpAWHAT ¥ KOOPIUHAT BEPIIHH X0/1a.

Bce BbluMciieHus: BeIyTcs B CHELUAIBHON BEIOMOCTH. B BEJOMOCTBH BBINMMCHIBAIOT BCE
UCXOJIHBIE IaHHBIE M HAYMHAIOT 00PabOTKYy.

O0padoTKa yrjioBbIX M3MEPEHUI U BbIYUCICHHE THPEKIIUOHHBIX YIJIOB CTOPOH

1) Braucisaior CYMMY U3MCPCHHBIX YI'JIOB > BHSM
zﬂuiw :lBl +182 +““+IBﬂ;

2) BBI4HCIIAIOT TEOPETUUECKYIO CYMMY YTJIOB X Preop

>f, =180-(n-2)

[-meop



1€ N — KOJIMYECTBO YIJIOB.

fﬂ = Zﬁmw _Zﬂmeop
3) Brruncnsior yrinoByio HeBs3Ky fp
4) [TonyueHHY!O YIJIOBYIO HEBSA3KY CPaBHHMBAIOT C JOMYCTHMOW HEBS3KOH, T.K.
BEJIMYMHA YIJIOBOH HEBS3KHM XapaKTEPU3yeT TOYHOCTh M3MEPEHHsI YIJIOB, OHA HE IOJDKHA OBITh

0o0Jb11IE ITPEEIBHO JOIMYCTUMOMN BEIUMUUHBI

fﬂuS’M fﬂt)on
rmue
f, =+1.n

Ecau H3MCPCHHAsI HCBA3Ka fﬁu»jM HC IIPCBBLIIIACT HOHYCTHMOﬁ, TO BBbIYUCICHUA
IMPOOOJIKAIOT. B IIPOTHUBHOM CJIY4acC MMOBTOPAIOT ITOJICBBIC U3MCPCHU.

5) VYrioBywo HEBSI3Ky paclpeessiFoT M0 M3MEPEHHBIM yIiIlaM IOPOBHY C 0OpaTHBIM

3HAKOM
f
5y =~ _F
n
IIpu sToM
Z 5ﬂ == fﬂum

(ECJII/I HCBA3Ka HE ACIUTCA 0e3 ocTaTka Ha YHUCIO yrijoB, TO HECKOJIbKO OoJIbIIIHE
MOIpaBKu BBOJAT B YIJIbI C KOPOTKHMHU CTOPOHAMHU, BCJIICACTBHUC HCTOUYHOCTH HCHTPUPOBAHUA

TEOJ0JUTA U BEX).

IBucnpi = usMi +5ﬁ|

6) BBIUUCISAIOT UCTIPABIICHHBIC YTIIbI

KOHTpOHeM IMPaBUJIBHOCTHU BBIYHCIICHUH SIBIISETCS PaBCHCTBO

Z ﬂucnp = Z ﬂmeop

7) BbIUHCHSIOT AMPEKIMOHHBIC YIUIbL. B TpeaoKeHHOH 3ajadye JAUPEeKIHOHHBIN
yrojl UCXOJHOM CTOPOHBI O ripj-T1 HEOOXOAMMO HAWTH, PEIIMB OOPAaTHYIO Ie€0Je3UYECKYI0
3a/1auy.

_ Ay _Ynn = Vum

tg —



A
V- = arCthy

OTCIOJIa

s mepexona ot tabimyHOro yria () K JUPEKIUOHHOMY yriny (o) HEOOXOJAMMO y4eCTh
3HaKM TpupanieHnii koopauHatT (Tabn.l), ompenenuTh B KaKOW YETBEPTH JICKUT TaHHOE
HalpaBlIeHUE, Y4YUTHIBAs 3HAKU [pHpAIlEHUH  KOoopAMHAT. 3areM, pPYKOBOJCTBYSCh
COOTHOILIEHUEM MEX1Y TaOIUYHBIMU U JUPEKIIMOHHBIMH YIIIaMH, HaXOIAT JUPEKIIMOHHbIN yToi

HarpasieHus (tadi.4).

Tabnuua 4
CBsI3b MEXK1y JUPEKIIMOHHBIMH YIJIaMHU U pyMOaMu

JIMpeKuMOHHBIN Yo
[MpuparieHus 0—90° 90—180° 180—270° 270—360°
KOOpJAWHAT (I vetBepTH) (11 geTBepTH) (11 veTBepTh) (IV gerBepTh)

a=r a=180° —r o3 = 180°+r o1 =360°—r
Ax + - - +

Ay + + - -

Jlasiee BBIYMCIISIFOT TUPEKIIMOHHBIE YTIIbI OCTAIBHBIX CTOPOH 110 opMyIam

ai = ai1+180°-B,, (npasvie yenvi)

o = ai1-180°+ B (nesvie yeuvi)

rae 0 j-AUPEKLIMOHHBIN YroJI ONPEIEIsIeMO CTOPOHBI;

0 j-1- JUPEKIIMOHHBIN yroJa NPeAbIIyIIEH CTOPOHBI;

Brp(ues) - TPABBINA (JIEBBII) UCIIPABICHHBIN YTOJ MEXly STUMH CTOPOHAMH.

KoHTposieM mNpaBUIBHOCTH BBIYUCIECHUS JUPEKLUHUOHHBIX YIJIOB CTOPOH IOJUIOHA

ABJIACTCA TOBTOPHOC MOJIYYCHHUE JUPCKIIUMOHHOT'O YTIJIa HavaJbHOU CTOPOHBI O1r11-T1-

Bbl‘ll/lCJ’IeHl/le npnpamelmi/i KOOleI/IHaT % KOOp)II/[HaT Bepnmn xoaa
8) BBIYHCIISIOT MpUpAICHUS] KOOPAWHAT
AX=d cos a

Ay=d sin a

9) BbIUMCISAIOT CyMMBI TIpUpAIEHHH KOOpAUHAT XAX U XAy
IIocKONBKY MOJUIOH 3aMKHYTBIM, TO TEOPETHYECKas CymMMa IPUPAILEHUNA KOOpPIMHAT
JIOJDKHA OBITh paBHA HyMO, T.e. XAX = 0; XAy = 0. OmHako Ha TPAKTHKE BCIICICTBHE

MOTPEUIHOCTEN YIJIOBBIX M JMHEHHBIX U3MEPEHHU CYMMBI NPUPANICHUN KOOPAWUHAT PaBHBI HE




HYJIIO, a HEKOTOpbIM BenmuuHaM fy m fy, KoTOpble Ha3pIBarOTCS HEBS3KaMM B IPUPAILICHHAX
xoopaunar fy = ZAX ; f,=ZAy.
B pesynbrate 3THX HEBS30K IOJMIOH OKAXETCS PAa30MKHYTHIM HA BEJIMYMHY a0COIOTHOM

JIMHEHOU HEBSI3KU.

fa6c =4 fx2 + fy2

OLIGHI/IBaIOT TOYHOCTb YTJIOBBIX U JIMHEHHBIX I/I3MepeHI/Iﬁ [0 BEIIMUYMHE OTHOCHUTECIILHOM

1
Y 3

abc

JIMHEHHOU HEBS3KU

fom <

omH don

BbrunciieHHast OTHOCHTEIbHASI HEBSI3KAa CPABHUBACTCS C JIOITYCTUMOM

(foon — JOmycTHMas OTHOCUTENIbHAs HEBS3KA YCTAHABIMBACTCS WHCTPYKIHUSAMH U
coctasisieT 1:2000 — 1:1000 B 3aBUCUMOCTH OT TpeOyeMOil TOUHOCTH XO/a.)

Ecmu ycnoBue He coOiromaercs, TO TIIATEIBHO MPOBEPSIOT BCE 3alUCH M BBIYHCIICHUS B
TONEBBIX JKypHANAX M BEIOMOCT 67-3x0Kro0MuTOMM0.. 1Msx. Ecim mpu 3ToMm ommbka He
06Hapy>1<eHa, CJICAYCT BBIIIOJIHUTH KOHTPOJIbHBIC U3MCPCHUA JJIMH CTOPOH.

10) BbINONHSAIOT ypaBHUBaHUE TPUPAIICHUNA KOOPIMHAT, T.C. PACHPEACISIOT HEBSI3KU IO
BBIYUCIICHHBIM TPHUPAIICHUSM KOOPJUHAT TMPOMOPIUOHAIBHO JUIMHAM CTOPOH C OOpaTHBIM

3HakoM. [Ipu 3TOM mompaBku B MpUPALIEHUS KOOPIUHAT OMPEAETSIOTCS 10 (hopMyam:

f, f,
5Axi =AY 5Ayi :_Fdi
HpI/I BTOM ZSX: = f X u Zay: = fy
11) Bpruncnsior ucnpasieHHbIE NPUPALIEHUS KOOPAUHAT:

AX; Henp— Xi+8AX;

Ayi Hctp :yi +8AY

12) BbIYUCISAIOT CyMMbI UCTIPABICHHBIX MPHUPALICHUI KOOPIUHAT, KOTOPBIC JOJIKHBI OBITH
paBHBI HYJIO:

ZAX; Herp— O|

z:Ayl uctp =0

Borunciaenune KOOPAUHAT BEPIUIMH 3AMKHYTOI'O T€OAOJIUTHOI'0 X01a

13) Ilo wcmpaBIEeHHBIM MPHUPALNICHUSIM KOOPAMHAT W KOOPJHMHATAM HAYaJIbHON TOYKH
IMOCIEA0BATEIbHO BBIYHCIIAIOT KOOPAWHATEI BEPUIMH TEOAOJIUTHOTO X0 a:

Xi+1=XitTAX,

Yia=YitAy



rae Xis+1 U Yis1 —ONpenessieMble TOUKH;

Xi u Yj— U3BECTHbIEC KOOPAUHATHI MPEIbIAYIIECH TOUKH;

AX 1 Ay — nipupaiieHuss KOOpIAUHAT MEXIY STUMU TOYKAMU.

14) OxoHYATENbHBIM KOHTPOJIEM IPAaBUJIBHOCTH BBIYMCICHHHA KOOPIAMHAT — CIIYXKHUT
IIOJIy4Y€HUE KOOPAUHAT HAa4aJIbHOU TOYKH TE€OJOJUTHOIO X01a.

Jns KOHTpOJII M MOBBILIEHUS TOYHOCTH M3MEPEHUE PACCTOSHMM M IIPEBBILICHUN
BBITOJIHSIOT B IPSIMOM M 0OpaTHOM HalpaBiIeHUSAX Xoza. T. €. yroj HaKjIoHa V Ap —TIPsIMO, a v
BA — oOpatHblif. YTIIBI HAaKJIOHA MPSMOTO M OOPAaTHOT'O HAIIPaBICHUW JODKHBI OTIWYATHCS
3HAaKaMM, a 3Ha4EHUs yIJI0B HE JOJDKHBI IPEBBIIATh + 1'. PacX0kaeHUs B IIPEBBIICHUAX MEXIY
OpSAMBIM U OOpaTHBIM XOJaMH HE JOJDKHO MpeBBINIATh 1Mo abcomoTHOMY 3HadeHuto 0,04 M Ha
100 M. xoza. 3a OKOHYATEJILHOE 3HAUEHUE W3MEPEHHBIX IPEBBILICHUI NPUHUMAIOT CPEIHUE
apu(dMeTHUECKUE U3 UX a0COIIOTHBIX BEJIMYHUH CO 3HAKOM MPSIMOTO MPEBBIIECHUS.

ToYHOCTH TPUTOHOMETPUYECKOTO HUBEIUPOBAHUS OLIEHUBAIOT IO HEBA3Ke Xxoaa. Hepssky
fh B cymme nipeBbimieHui XN X018 BRIYKCIISAIOT 10 hopMyIie:

fy=2h - (HK - HH),

rae Hq u H, — cooTBeTCTBEHHO BBICOTHI KOHEYHOM W HauaJIbHOM TOYEK XO0Ja.

JlonmycTUMOCTb HEBA3KHU ONPEACISIOT 10 popmylie

fron= 0,04 P/ n, M,

rae P — nepumerp nonuroxa;

N — YKCIJIO CTOPOH XOJa.

HeBsizky pacnpenenstoT ¢ oOpaTHbIM 3HAaKOM Ha BCE MPEBBIICHHUS MPONOPLHMOHAIBHO
JUTMHAM JIMHUH X0/a. BBICOTHI TOUeK onpenensitores mo Gopmye

His1 = Hi+ Nyerp i



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

Tabmuua 5

V3MepeHHbIe TpaBble YIIIbl Ha YIIIOBBIX Toukax 1mo xoay 01-02-03 m.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 Hcnpasienubie 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

Jlyis coctaBneHUs] TONorpaguuecknx IUIAHOB M KapT, a TaKKe NI MPOCKTUPOBAHUS U
BBIHOCA B HATypy MHKXEHEPHBIX COOPYKCHHH HEOOXOIMMO 3HATh BBICOTHI TOUEK MeCTHOCTH. C
9TON IMEJbI0 Ha MECTHOCTH BBITIOJHSIIOT KOMIUIEKC T€0Je3WYECKUX paboT, Ha3bIBaCMbIN
HUBEIUPOBaHUEM. B mporecce HUBENMPOBaHUS ONPEAEIIAIOT IPEBBILICHUS OJHUX TOYEK 3EMHOM
MOBEPXHOCTH HAJ JAPYTMMH, a 3aT€M [0 U3BECTHOM BBICOTE HCXOAHOM TOYKH BBIYHUCIISIOT
BBICOTHI BCEX OCTaJIbHBIX TOUEK HaJl IPUHATON YPOBEHHOM MOBEPXHOCTHIO.

B 3aBucuMocTH OT MeTOJa ONpENESICHUS MPEBBINICHUS W MPUMEHAEMBIX IPU ITOM
MpUOOPOB PATUYUAIOT CIETYIONINE BUIbl HUBEIUPOBAHUS:

I'eomeTprueckoe HUBeJIMPOBAHHE OCHOBAaHO HA IMPUMEHECHHHM HUBEIIHPA, KOTOPBIN
obOecrieunBaeT TOPH3OHTAIBHOE  TOJOKCHHWE JIMHWKW  BU3MpOBaHUA. | 'eoMmerpuyeckoe
HUBEJIMPOBAHUE MOXKET OBITh BBIMIOJHEHO TAKXKE MPU IMTOMOIIH T€O0JIUTa-TaXCOMETPa.

TpuroHomerpruyeckoe HHUBEJIMPOBAHUE TPOU3BOAUTCA IIyTEM H3MEPEHHS yria
HAKJIOHA BU3UPHOW JIMHUU K TOPU3OHTY U PACCTOSHUS MEXAY HUBEIUPYEMBIMU TOYKAMH. Y TJIbI
HaKJIOHA U3MEPSIOT T€OI0JIUTOM, PACCTOSHUSI — MEPHOM JICHTOM, 1alIbHOMEPOM.

CrepeodoTorpaMmMeTpudeckoe HUBEJIHMPOBAHUE — ATO ONPEACICHUE BBICOT TOYEK
MECTHOCTH MOCPEICTBOM U3MEPEHUsSI CTEPEOIap ad9POKOCMUYECKUX U HA3EMHBIX CHUMKOB. DTOT
BUJI HUBEJIMPOBAHUS UMEET IMIMPOKOE MPUMEHEHHUE, TaK KaK a’dpodoToTornorpapuieckas CheMKa
B HACTOSIIIEE BPEMS SBIISICTCS OCHOBHBIM METOJIOM KapToTrpadupOBaHUsI TEPPUTOPHH.

Bapomerpuyeckoe HuBeanpoBanue (pu3nyeckoe HHUBEIUPOBAHHME) OCHOBAHO Ha
OTIPENIETICHUU TPEBBIIIICHUHN 0 Pa3HOCTH aTMOC(HEPHOTO MABJIEHUS B PA3IMYHBIX MO 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 ((GuU3NYECKOE HUBEIMPOBAHHE) OCHOBAaHO Ha
CBOICTBE JKUJIKOCTEH B COOOIIAIOIIMXCS COCYAaxX OCTaBaThcs Ha OJHOM ypoBHe. Ilo pasHocTu
OTCUYETOB IIIKaJ JBYX OJMHAKOBBIX COCYIOB TOJY4aeTCS PaA3HOCTh BHICOT TOUEK (IIPEBBIIICHUE).
['uapocTaTnveckoe HUBETUPOBAHUE TIPUMEHSETCS ISl ONPEISICHHUS HEOOIbIINX MPEBBIIICHHMA
py HaOJIIOICHUSX 32 OCAJIKaMH 3/IaHUN U MPOMBIIICHHBIX COOPYKEHUH, MPU apXUTEKTYPHBIX
oOMepax, Ipu MOHTaKE TEXHOJIIOTUYECKOTO 000PYIOBAHUS H JIP.

ABTOMATHYECKOE HHUBEJIMPOBAHWE  TMPOU3ZBOAUTCA B  MPOLECCE  JIBUKEHUS

TPAHCIIOPTHOTO CPEACTBa, OOOPYIOBAaHHOTO MPHUOOPOM, aABTOMATHYECKH BBIUECPUHBAIOIIAM



npodUIIh MYTH U MO3BOJISIIOIIMM ONPEENSTh BHICOTHI TOUEK MECTHOCTH.

PagnonokanuoHHOoe  HUBEJMPOBAHME, B  KOTOPOM  MCHOJB3YIOT  CKOPOCTb
pacnpoCTpaHEHUs] MPSAMBIX U  OTPAKEHHBIX JJEKTPOMAarHUTHBIX BOJH OT HCTOYHHKA
paIuoOU3IyYeHHUs] [0 HCCIEeIyeMONM TOYKM MECTHOCTM U O0OpaTHO, HAXOJUT IIHPOKOE
NPUMEHEHUE TPU  BBIIOJHEHUU  a’dpO(OTOCHEMOK Uil  ONpEeAeNieHUus C  IOMOIIbIO
pazioBBICOTOMEpPA BBICOTHI II0JIETA JIETATEIBHOIO alllapara.

Ha3zemHo-kOCMHMYecKOe HHMBeJIHPOBAHHME OCHOBAHO HAa HCIOJb30BAaHUU CHUCTEM U
npuOopoB crmyTHUKoBoM HaBuranuu «GPSy. IIpuOopbl CIyTHUKOBOW HaBUTAIIUW TO3BOJISIIOT
MPAKTUYECKH MTHOBEHHO OIPEeIesTh KOOPAUHATHI TOUEK MECTHOCTHU (B TOM YHCJIE U BBICOTHI).

I'eomeTpryeckoe HUBEJMPOBAHME BHIIOJIHAIOT IIYyTEM BU3UPOBAHMS TOPU3OHTAIbHBIM
JTy4oM TpyOoii HUBEIHPA M OTCUUTHIBAHUS BBICOTHI BU3UPHOTO JTyda HaJ 3€MHON MOBEPXHOCTHIO
B HEKOTOPOM €€ TOYKE MO0 OTBECHO IOCTABJICHHOW B 3TOM TOYKE 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 OTCUYETOB @ M b 1o
peiikam, Tak uto h = a — b. Tak Kak TOYKH, B KOTOPBIX YCTAHOBJICHBI PEUKH, OJM3KU JAPYT K
JIpYry, TO U3MEPEHHOE MPEBBIIIEHUE OJHOW U3 HUX OTHOCUTEIBHO JAPYrOd MOXHO NMPUHSATH 32

pacCTOAHUEC MCIKY ITPOXOAAIIUMHU Y€PE3 HUX YPOBEHHbIMU NOBEPXHOCTIAMU.
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Puc.15 HuBenupoBaHue U3 cepeinHbl



Ecnu reomeTpryecKkUM HUBEIMPOBAHUEM OIPEIEIICHbl MOCIEA0BATEIbHO MPEBBILICHUS
mexay Toukamu A U B, B u C, C u D u 1.0. 1o mo6oit ynanéunoit Touku K, To myrém
CYMMHUPOBaHHUSI MOYKHO IOJYYUTh W3MEPEHHOE IPEBBIIICEHUE TOUYKU K OTHOCHUTEIBHO TOYKU A
WM UCXOAHOW TOYKH O, IPUHATOM 3a HayaJlo CYeTa BBICOT. Y POBHEHHBIE TOBEPXHOCTU 3EMIIH,
NpOBEAEHHBIE HAa PA3IMYHBIX BBICOTAX WJIM B PA3JIMYHBIX TOYKAX 3EMHOU IMOBEPXHOCTU, HE
napajieNibHel Mexay coOoi. IlosTomy anst ompeneneHuss HusenupHol 6vicomsvl TOUYKH K
HEOOXOUMO HW3MEPEHHOE TPEBHIIICHHE OTHOCHUTEIBbHO HUCXOMHOW TOukd (O UCHPaBUTH
MONPABKOM, YUYUTHIBAIOLIEH HE MMapaJUIEIbHOCTh YPOBHEHHBIX IOBEPXHOCTENW 3eMIIH.

B namieli crpane nmpuHsTa CUCTEMa HOPMAJIBHBIX BBICOT, OTCUMUTHIBAEMBIX OT CPEIHETO
ypoBHS banTuiickoro Mops, ONpeneIeHHOr0 W3 MHOTOJETHUX HAOIIOEHUN OTHOCUTEIHHO HYJIS
¢yrmroka B Kponmranre. B 3aBUCHMOCTH OT TOYHOCTH U MOCJEI0BATENILHOCTH BBIMOTHEHHUS
paboThI O FTEOMETPUUECKOMY HUBEITUPOBAHUIO MOAPA3ICISIOTCS HA KIIACCHI.

HusenmupoBanue [ kimacca BBINMOMHSIOT BBICOKOTOYHBIMH HHUBEIHUPAMU M IITPUXOBBIMHU
WHBapHBIMU peKaMH MO 0CO0O0 BHIOPAHHBIM JIMHHSIM BJIOJIb KEJIE3HBIX W IIOCCEHHBIX JOPOT,
OeperoB Mopel U pek, a TakXke IO Jp. TpaccaMm, BaKHBIM B TOM HJIM UHOM OTHouieHuH. [1o
JUHHUSAM HHUBeNnupoBaHusa | kiacca cpeansisi KBaapaTWyHas ciy4aiiHas ommOKa ompesesieHus
BbICOT He mpebliaeT +0,5 mm, a cucremaruueckas ommuoOka Bcerna menee +0,1 wm Ha 1 xu
xona. HusennpoBanue | kiiacca moBTOPSIIOT HE pexe, ueM uepes 25 JIeT, a B OTACIbHBIX pailoHax
3HAYUTENILHO Yallle, YTOObI MOTYYUTh JaHHbIE O BOBMOYKHBIX BEPTHKAIBHBIX IBUKEHUSIX 36MHOU
KOPBIL.

Mexny NyHKTaMu HUBEJIUpPOBAaHMUS | Kilacca MpOKIIAIBIBAIOT JIMHUM HUBEIUpOBaHUS [l
KJlacca, KOTOpbIe 00pa3yroT monuroHel ¢ mepumerpoM 500—600 xm m XapakTepu3yroTcs
CpenHel KBaJpaTUYHOM CIy4aiflHON OmMOKON 0KoJIo =1 am U cucTemMaTrueckoi omuokoi +0,2
mm Ha 1 km xona. Husenupubie nuaum 111 u [V kimaccoB npokiiaapiBatoTCsl HA OCHOBE JTMHUUN
BBICHIMX KJIACCOB M CIY)KaT JJIsl JAJBHEHMIIEro CTYIICHUS MYyHKTOB HUBEIUPHON ceT. Jlms
JIOJITOBPEMEHHOW COXPAHHOCTH HUBEIMPHBIC MYHKTHI, BRIOMpAEMbIe Yepe3 Kaxkable S—7 Kum,
3aKpEIUISIIOTCS Ha MECTHOCTH penepamu WIA MApKAMU HUGETUPHLIMU, 3aKJIaJblBAEMbIMU B
TPYHT, CTEHbl KAMEHHBIX 3/1aHHI, YCTOH MOCTOB.

1. Cpa3y mocie OKOHYaHHWS HUBEIHUPOBAHUS €II€ B T1I0JE€ BBIYUCISIOT HEBSI3KY
npeBbimennii th 3amMKHYTOTO XO0/a Kak CyMMY BCEX 3HAYeHHH W3MEPEHHBIX CpPEeIHUX
IIPEBBILLICHUN:

th=Xhmwm

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

Y hreop =0



Hesszka th cuntaercs 1omycTUMOii, eciii OHa yAOBJIETBOPSAET YCIOBHIO:

fh (Mm) < 2,8xVn

I7I€ N - YACJIO CTAHIMI HUBEJIMPHOI'O X014,

WIH

fh (Mm) < 20x\P

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

2. Jlonyctumyro HeBs3Ky 3aMKHyTOTo Xoza th pacnpenenstor ¢ oOpaTHBIM 3HAKOM Ha Bce
crannuu: ch=-fh/n

U BBIYMCIISIFOT UCIIPaBIICHHbIE (YPAaBHEHHBIE) IPEBBILICHUS

hucn kak hucn = husm + ch

KonTpons. Cymma BceX HCIIPABIICHHBIX IIPEBBILICHUN JOJDKHA PABHATHCS HYIIIO.

4. AGCONIOTHBIE BBICOTHI TOYEK 3aMKHYTOI'O HUBEJIMPHOI'O XO/1a BBIUUCISAIOTCS B METpax
10 UCIIPABJICHHBIM MPEBBIILICHUSM, KOTOPBIE TAKXKE IEPEBOJSATCS B METPHI,

Hi+1= Hi + hucn (m)

rze Hi - Beicota npeasiaymeit Touku, Hi+1 - BelcoTa nocneayromnei Touky.

HcnpaBiieHHBIE NPEBBIILIECHUS U BBIYUCIEHHBIE BBICOTHI TOYEK 3alUCHIBAIOT B BEAOMOCTb
BbicOT (IIpunoxxenue). Koutpons. B pe3ynbrare BBIUMCIEHHH BBICOT TOYEK 3aMKHYTOrO XOJa
JIOJDKHA OBITH TMOJTyYeHa BBICOTa mepBod To4kH. [Ipu 0OpaboTke pe3yiabTaToB pa3zoOMKHYTOTO
HUBEJIMPHOT'O X0J1a HEBA3KY HUBEIMPHOTO X0/1a BBIYUCIISIIOT 110 (hopmyie:

nad P2 ey fh = HP2 — H

JlomycTumoe 3HaueHNe HeBA3KH BBIUMCIIAETCS 10 cienyomeii popmyie:

(Hmon=%50mm L,

rac L- AJIMHA X0, BbIpAXKCHHAA B KHJIOMETPAX.

Ecimn th < ( th )zom,

TO MPOU3BOJAT YBA3KY HUBEIMPHOTO XOJa, C STOM LENbI0 BBIYUCISAIOT nonpaBku Vh mo
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 TOPU30HTAIIBHYIO IIOCKOCTH. [IpeBsimenue 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.

TpuronomeTpruieckoe HUBEITUPOBAHHUE IPUMEHSETCS MPH TONOT€OAE3MUECKIX padoTax Ha
3eMHOW MOBEPXHOCTU M MapKILEHAEPCKUX ChbEMKAX B FOPHBIX BBIPAOOTKAX, HAKIOHBI KOTOPBIX
cBbIe 8°.

B npouecce TpUroHOMETpUYECKOT0 HUBEIUPOBAHUS HA MECTHOCTH U3MEPSIIOT PacCCTOSTHUE
Mexay Toukamu A u B (/]) u yron Hakinona v. PaccrosiHue maMmepsieTcsi MEpHOM JIEHTOW WK

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 TpyOBI O LIEHTpa MyHKTa), a BHICOTA BU3UPHOW IIEIM Ha peiike paBHa V. s
M3MEpEHUS yIJia HaKJIOHa V BU3UPYIOT Ha 3a/IaHHYI0 TOYKY U O€pyT OTCUETHI 0 BEPTHUKATHHOMY
kpyry mpu nByx nonoxkeHusx kpyra (KJI u KII), Berumcnsior yron HakioHa. M3mepsior

pacCTodHuC MCXKAY TOYUKAMHM, a 3aTCM BBIYHUCIAIOT TOPU3OHTAJIBHOC IIPOJIOKCHHUC d, oo

dbopmyre:

d=Jcosv.



3Hasi TOPU30HTAIBHOE MPOJIOKEHHUE U yrojl HAKJIOHA V MOKHO BBIYUCIIUTH MPEBBIIICHHUE
T. BHax 1. A mo 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 paboTtaTh C mocieaHedl ¢GopMmynol ymoOHee NpH ChEMKE Ha peiKe 3apaHee
OTMEUAIOT BBICOTY MpUOOpa TECEeMKOW HIIM PEe3UMHKOM U MPU MU3MEPEHUU BEPTUKAJIBLHOTO yria

JIENIAl0T HaBEJICHUS HE Ha BEPX PEUKH, a Ha BBICOTY IMpudopa.



Taoauma 6

BeaoMocTh BbIYHCIEHUS] TOPU30HTAJBHBIX leO.]IO)ReHI/Iﬁ CTOPOH ! BBICOTHBIX OTMETOK TOYECK TCOAOJUTHOI0 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 CHbEMKA

TaxeomeTrpusi - oO3Ha4aeT CKopousMepeHue (ObIcTpas CbeMKa). OJTa CheMKa
o0ecneunBaeT MoJydeHUe TONOrpaguueckoro miaHa B KOPOTKUE CPOKU C TOYHOCTBIO, KOTOpas
OKa3bIBACTCsl JOCTAaTOYHOM IpM pPEIIEHMHd MHOTMX TEOJIOTMYECKUX U  HHXKEHEpHO-
CTPOUTEINBHBIX 3a/au.

BrictpoTa chEMKM oOOecreuynmBaeTCsi T€M, YTO BCE HM3MEPEHHUS HPOU3BOIATCS OJHUM
npuOOpoM - TaxeoMETPOM, B pe3ylbTaTeé OJHOTO BHU3MPOBAaHHS Ha CHHUMAEMYIO TOYKY
[OJIy4aloT BCe HEOOXOAMMBbIE JaHHbIE JUIsl ONpPEIETICHHs IIAHOBOIO IOJOKEHUS TOYKH U ee
BBICOTHOW OTMETKH.

TaxeoMerpuueckas cbeMKa IPOBOAUTCS B 4 3Tana:

1. PekorHocuupoBka.

OcHOBHBIE 3a7a4H:

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

2) BBIOpAaTh TOUYKH CHEMOYHOW CETH M 3aKPEIHUTh UX 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 IUITaTUB HAJ BEPIIUHOM H3MEPSIEMOro yriia, C IOMOIIBIO
MEXaHUYECKOTO OTBECa KOHTPOJIMPYEM TOYHOCTb YCTAHOBKM ILITAaTHUBa HajJ TOyHOU. CTONUK
MITaTUBa HEOOXOJMMO MNPHUBECTH B T'OPU3OHTAJIBHOE MOJIOKEHUE, MHaye, MpPHU YCTAHOBKE
npubopa Ha CTOJHMK, MOXKET HE XBAaTUTh XOJa MOJbEMHBIX BHHTOB JJIi FOPU30HTUPOBAHMS
npuodopa.

2. IloarotaBnuBaeM mpubOp K pabore (ycTaHaBIMBaeM €ro Ha CTOJMK IITaTHBA,
TOPU30HTUPYEM, LIEHTPUPYEM, MOATOTaBIMBAEM 3pHUTEIbHYIO TpyOy K MpPOBEICHHIO
U3MEpEHHI).

3. Buzupyem Ha 3aaHIO0 peiiky (mpaByr cTopony), nmpu kpyre seso (KJI). (s
MOBBIIIEHNS] TOYHOCTH U3MEPEHUSI TOPU3OHTAIBHOIO yria, IepBO€ BU3UPOBAHUE MPOU3BOIUM
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 depe3 3€HUT, OTKpEIUIseM anuaamy (MmO 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. Buszupyem Ha BBICOTY HHCTpYMeHTa, 0epem orcueT Vi 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 pa3BuTHE HayKM W TEXHHMKH, a TaKXe INOTPeOHOCTh B Oosiee OBICTpOM U
MOOUIIFHOM OIPEICIICHHE MECTOTIONOKEHUS, KOOPAMHAT M MPUPAIIECHUN KOOPIMHAT TTO3BOJIHIIO
CO37aTh MPHUHIMIIMATILHO HOBOE HAIpPABIICHWE B WH)KCHEPHBIX M3BICKAHUSX — CITyTHHUKOBBIC
METO/IbI U3MEPEHUS

B pmanmHOM MeTose BMECTO TIPUBBIYHBIX HETOJBHKHBIX ITYHKTOB TOCYJapCTBEHHOM
re0JIe3NYECKON CETH HCIONB3YIOTCA TOABUKHBIE CIYTHUKHU, KOOPJIWHATHI KOTOPBIX MOKHO
BBIUKCIIUTH HA 000N MHTEPECYIOINNA MOMEHT BPEMEHH.

Ha nanHBIE MOMEHT /Ui BBINOJHEHHS PadOT CIYTHUKOBBIM METOJOM HCIIONb3YIOTCS
CIYTHUKH JIBYX I100alIbHbIX cucteM omnpeaeneHus 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 OTPEIEIICHUs PACCTOSHUS H BpEMEHHU.

Meroast GPS u3zmepenuii B reone3nu

Cratrdeckue MeTOAbl U3MEPEHUS SIBISIOTCS 00JIe€ TOYHBIMU, HO U TPEOYIOT HAMOOIBIINX
BPEMEHHBIX 3aTpaT. BpeMs Ha OJIHOM OIpeesieMOM MYHKTE MOXeT koliebarbes oT 30 MUHYT
JI0 HECKOJBKHUX YacOB, B 3aBUCUMOCTH OT HEOOXOJUMOW TOYHOCTH M BHEIMIHMX ycnoBuil. [Ipu
JAHHOM MeToAaukh wu3zMepeHud Bce GPS mpueMHUKM CTOSAT HENOABMKHO HA TOYKaxX C
W3BECTHBIMH KOOPJAMHATAMH W Ha ompeneisieMbix ToukaxX. CTaTHYECKHe METOJbI M3MEPECHUS
OOBIYHO WCTOJB3YIOTCS TPU  CO3JAaHHE TEOJC3MYECKHX CeTel pa3IuyHOro  Kiacca
(rocymapcTBeHHasi Teojie3udeckass CeTh, TOpPOJACKas TeojAe3ndeckas CeTh, OMOpHas
reo/ie3nvecKas CeTb U T.1.).

Knnematnueckie METOABI U3MEPCHUA MCHEC TOYHBI YEM CTATUYCCKUE, U UCIIOJIB3YETCA B



OCHOBHOM JIJIsl TIPOU3BOICTBA TOMOTpaPUIECcKOil CheMKU. BpeMsi mpon3BoaCcTBa M3MEpPEHUN Ha
OJIHOM OTpeAeNsieMOM TYHKTE B CpeJHeM OyAeT 3aHuMaTh He Oosnee MuHYTHL [Ipu maHHOI
MeToquke u3Mepenuii oquH GPS mnpuemHuk (6a30BBIH) CTOMT HAa TOYKE C W3BECTHBIMH
KoopauHatamu, a Bropod GPS mpuemHuk (poBep) mepenBuraercs oT ToYke K Touke. Ecnm Ha
o0a mpuemHHKa, 0a3y U poBep, YCTaHOBHUTH paauomoneM uin GSM moaem, TO MOSIBUTCS
BO3MOXKHOCTh MCIOJIB30BaTh PEKUM KMHEMATHKH B peanbHOM BpeMenH (Real Time Kinematics
— KEJI). Pexum RTK mno3Bonsier mnojiyduTh KOOPJAMHATHI W MPHUPAIICHHUS KOOpPAWHAT
HEIOCPEICTBEHHO B MOMEHT HU3MEpPEHHsI C BBICOKOM TOYHOCTb, HPHU YEM BpEMs CTOSHMS
IIPUEMHUKA HA TOYKE 3aHUMAET HECKOJIBKO CEKYH/I.

[IpeumyiiecTBa CIyTHUKOBBIX METO0B U3MEPEHUSI:

1.Bbicokasi CKOpOCTh POU3BOCTBA PAOOT;

2.MobunsHoctb GPS n3mepenuii;

3.Bo3MoxkHOCTH TPOU3BOCTBA paboT 6e3 mpsMoil Buaumoctu Mexxay GPS npuemuukamu;

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 croponoi kBaapatra 10 cm. Ilman TeogONUTHON CHEMKHU
cocTaBisieTcd B maciutade 1:1000,

JlnuHa cTOopoHBI KBajpara ceTkd B Macimtabe rutana paBHa 100 M. Hawamo xoopaunat
BbIOMpaeM B IOT0-3amagHoM Yriy ceTkd. [loamuchiBaeM KaXXAyr0 JTUHUIO KOOPAMHATHON CETKU
gepe3 100 metpoB (pucyHok 17).

Jnst mocTpoeHHsT TOYKK MO KOOpAMHATAM HEOOXOIMMO BHAYalie OMPENEIUTh 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 TuHUHE (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

auaMeTpoMm 1,5 MM U TOJMUCHIBAIOT HOMEP

BCPIINHEBI.

Pucynok 17. — Hanecenue Ha nian

TOYCK I10 KOOpAWHATaAM

AHAJIOTUYHO TPOM3BOIAT IOCTPOCHUE BCEX APYIMX TOYEK CHEMOYHOTO OOOCHOBAHHMS.
KoHTposnem ciyUT pacCTOsSHHE MEXAY COCEHUMHU TOUKaMu. M3MepsroT Ha MjaHe pacCTOsIHUE
U CPaBHMBAIOT C FOPU3OHTAIBHBIM IPOJIOKEHUEM 3TON JIMHUM, B3ATBIM U3 JKypHaja ChEMKH.
Pacxoxnenne momkHO OBITH B Tipenmenax rpaduueckoit TouHoctu miana 0,2 mm. Touku
CHEMOYHOTO OOOCHOBaHUS MOCJENOBATEIBHO COCIUHSIOT TOHKUMH JHHUSAMH. llocTpoeHHOE
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 macmtade 1:1000. Ilpu momomm usmepurens,
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 MECTHOCTM Ha IUIaHE BCE BCIIOMOTATEIIbHBIC
MOCTPOCHMS BBIMOJHAIOT B TOHKUX JIMHUAX (KapaHgamom 27T).

3Ha4yeHus YIJIOB U PACCTOSHUS Ha IUIaHEe HE OIHCHIBAIOTCS.

Cnoco0 noJIsipHbBIX KOOPAUHAT

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

MOCTPOCHUS TOUKHU 8 TCOAC3NYCCKUM TPAHCIIOPTHUPOM Ha CHhEMOYHOM TOYKE IIII 41, HpHHHTOﬁ 3a



MOJIFOC, OT HayallbHOTO HampaBieHUs Ha nn 42 OTKIAAbIBAeTCS 3HAYEHHE IOJISIPHOTO Yria
60°56'30", U3MEpPEHHOTr0 TEOJOJUTOM IPH BU3UPOBAHMU HA CHEMOYHBIM NMHKET 8, KOTOPBII
BbIOMpaeTcs u3 1adi. 5. Tpancnoptup yoMparoT U MPOYEpUMBAIOT HAMIPABICHUE HA ChEMOYHBIN
nuker. Ha mojaydeHHOW JMHUM OT ChEMOYHOM TOYKHM OTKJIAJbIBalOT pacctosiHue B 120,87 M
(trabn.6) B wMmacmrabe miuana. OcTaabHbIE TOYKH, MPHUBEACHHBIE B Tabmuie 6, HaHOCAT
AQHAJIOTUYHO.

[TocTpoeHHble TakuM 00pa30M TOYKH CHUTYallUU COEIUHSIOT B COOTBETCTBUH C a0pUCOM 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 3acedek. /(s HaHeceHUs Ha IJIaH OeperoBOM JMHHUU Ie0JIe3UYECKUM
TPAHCHOPTHPOM OT JUHHMU Tl 42-1 MO XOAY CTPEIKH OTKJIAIBIBAIOT TOPH3OHTAIBHBIC YTJIIbI
KOTOpbIE BBIOMparOTCs W3 Tabn. 7 Il KaKAOro ChEeMOYHOro mwHkera. MHnmekc vy
TOPU30HTAJIBHOTO yIila Ha KaXJ0M ChbEMOUYHOW CTaHIUM COOTBETCTBYET HOMEPY ChEMOUYHOIO
MUKeTa.

s moctpoenust cbeMouHOro nukera 20 mpu cheMOuyHOM Touke nm 42 ot auHuM 42-1
oTkIaabiBaeM yroa =20 68°25'30" (tadmuna 7), npu Touke 1- yron =20 347°35'00". IIpogomxus
CTOPOHBI 3THX YIJIOB JI0 B3aUMHOI'0 IIEpeceueHmsl, MOoJIydyaeM Ha IJIaHe MOJI0KEHHUE ChEMOYHOTO
nuketa 20. Tak HakJaAbIBaeM BCE ChEMOYHBIE MUKETHI, CHATBHIE CIIOCOOOM YIJIOBBIX 3aceuex.
CoenuHsieM IUIaBHOM JIMHUEH IMOJyYeHHBIE IMHKETHI 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
JUHAKA TOYKH 3 (HOMepa BEpIIMH CTOPOHBI TEOAOJUTHOTO XOAd, OTHOCUTEIBHO KOTOPBIX
NPOM3BOJIMIIACHE ChEMKa II0 CIOCO0Yy MEpIEHAMKYISIPOB, yKa3biBaloTcs B (Tabia. 8 ) 1o
OCHOBaHUS MEPIICHIUKYJIsApa OTKIaabIBacM paccrosinue 21,45 M B Macmtabe miaHa. B koHie
OTJIO)KEHHOTO  PAcCTOSIHUA,  IOJB3YSICh  MPSAMOYTOJBHBIM  TPEYrOJbHUKOM,  CTPOUM
NEepNeHIuKYJIAp K JinHuU. Ha nepneHaukynspe OTKIagblBa€M €ro AJuHy, paBHyro 36,09 m
(trabnm. 8). Ilocme Toro, kak Bce TOYKH MOJOOHBIM 00pa3oM OyAyT MHOCTPOCHBI, KOHIIBI
NEPIEeHIUKYISIPOB WU CbEMOYHBIE TUKETHI COSTUHSIOT B COOTBETCTBUU C a0OpPHUCOM.

Tabmauma 9

Paccrozrne ot JiHa IepIeHIHEYIAPA. M
Honep TOYKH 10
CBEMOUHOIO OCHOBAHHA
nmaKeTa TEPOEHINKYTAPA.
M
Ot Tourn: 3
23 4.48 20,02
24 2145 36,09
25 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

CIaeBa CcImpasa

2.64

41.69
6.37

Cnoco0 JInHelHoi 3aceYKHu

Cnocobom nuHelHOW 3aceku ObLTM CHATBI och Joporu (37) u cromd JIDIT (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. OTknaasiBaeM
B Macirabe turana paccrossaue 20 M oT Touku | Ha simHNM [-2 1 oTMedaem Touky 1. M3 Tabmuisr
8 Beioupaem 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 YOUpPAOT M TPUCTYHNAIOT K O(GOPMIICHHUIO IIJIaHa, MPEIBAPUTEILHO ITOKa3aB padoTy
MPEroaaBaTesio.

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

- BBINOJIHAETCS OTMBIBKA BOAHBIX MpocTpaHcTB. Ilepex okpackoil mOBEpXHOCTh Oymaru
clenyer

VBIQKHUTh YUCTOM BOJOW KHUCTBIO U, JIaB NMPOCOXHYTh, HA CJETKa BIAXKHYIO, HO He
MOKpPYIO IIOBEPXHOCTb Oymaru HaHOCAT HECKOJbKO pa3 BOJHBIM pPAcTBOpP 10 IOJYyYEHHS
HY)KHOT'O OTTEHKA;

- BbIUEPUYMBACTCA KOOpPAMHATHAsA CeTKa (CETKY KBaJApaTOB IMOJHOCTHbIO HE BBIUEPUUBAIOT,
0003HaYaIOT JHIIb KPECTUKAMH 3€JIEHOro I[BeTa 6X6 MM HX BEpILIUHBI), a TaKXKe BCE IMYHKTHI
ChEMOYHOI'0 00OOCHOBAHHMS B COOTBETCTBHH C [4];

- BBIIOJIHSIOTCS Bee HaamucH. LpudT st HaamucK TOJDKEH COOTBETCTBOBATH [4];

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

- BBIYEPUMBAIOT OEPETOBYIO JIMHUIO U BBINOIHSIIOT HAIIIMCU BOJIHBIX IPOCTPAHCTB;

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

Marepuansl, KOTOpble HEOOXOUMO MPEIOCTABUTH B OTYET:

1. IToneBoit )xypHaJI U3MEPEHHBIX YIJIOB U JUIUH JIMHUM.

2. BenoMocTh BBIUUCIIEHHS KOOPIAUHAT TOYEK TEOAOIUTHOIO XOAA.

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. Tomorpaduueckuit miman B Macmrabe 1:1000, BbINOIHEHHBIH Ha JKMCTE BaTMaHa
¢dopmara Al.

7. OT4eT o BBIIOJHEHHOU padoTe.

3AKJTIOUYUTEJIbHBIN DTAII
HpI/I HpOXO)K,[[eHI/II/I yqe6H0171 HpaKTI/IKI/I I10 reoac3nun CTyI[eHTaM HCO6XOI[I/IMO
IIO3HAKOMUTHECA C pa60TOI>'I COBpeMeHHOFO TreoaC3NYCCKOro 060p}UIOBaHI/I${ " C UCIIOJIB30BAaHUCM

COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHM JIJIT OCBOCHHSI METOJIHUK OOpabOTKH pa3sHOPOIHON



uH(GOpMallMK MPHU BBIMOJIHEHUU TOJEBBIX TOMOTpado-reoie3nYeckux padoT U MpU pelIeHUuU
CHeLMATbHBIX 33124 MHXCHEPHOH re01e3uu

[ToaroroBka or4yeToB. POPMBI OTYETHOCTH 110 UTOTAM MTPAKTHKH.

dopmMamMH OTYETHOCTHU IO UTOTaM MPOXOKJIEHUS JTaHHOM MPAKTUKU SBJISIOTCS: JTHEBHUK
MIPaKTUKH (MpujIokeHue 1), oT4er o mpoxoxaeHuu npaktuku (IIpunoxenue 2).

Llens oTyeTa — OmpeaeNieHNe CTENEeHU MOJHOTHI U3YYEHUS OO0YYaromUMCS TMPOrpaMMbl
npaktukd. OT4eT JODKEH  MOKa3aTh  YpOBEHb  C(OPMHPOBAHHOCTH  KOMIIETEHIIHHA
00ydJaromnierocs, ero CriocOOHOCTh MPAKTUYECKH OIEHUBATh YPPEKTUBHOCTH PaOOTHI.

[To 3aBepmieHHIO y4yeOHOM NpPaKTUKH Kaxknaas Opurana (GopMUpYeT U IPEAOCTaBIISIeT
pykoBoguTeNtO «OTUET 00 yUeOHOH MPaKTHKEY.

CTPYKTYPA OTYETA T1O ITPAKTUKE

Jns  oOueHKM 3HAHMWA, YMEHUH W HaBBIKOB U (WIM) OMNbITa JESITEIbHOCTH,
XapaKTepU3YIOMIMX dTanbl (OPMHUPOBAHUS KOMIIETEHIIMI B MpOLIECCE OCBOCHUS OCHOBHOMU
MpoeCCHOHAIBHONM 00pa30BaTeIbHOM MPOrpaMMbl B pe3yJbTaTe€ MPOXOXKICHUS TMPAKTHKU
HEOOXOJUMBI CJIEIYIONME MATepPHaJbl: OTYET O TMPAKTHKE, BBITOJHEHHBIH B COOTBETCTBHUHU C
PEKOMEHIalUsIMU, THEBHUK 110 IPAKTHKE.

OT4eTr 0 mpaKkTHKE COCTABIISETCS BCEMHU WICHAMU Y4eOHOUM OpUTajibl, ¢ y4acTHEM KasKI0To
00y4aromerocs M JJO0JHKEH OTPaXaTh ACITEIbHOCTh OpUTaJIbl B TIEPHOJ] TPAKTHKH.

OTYeT COCTOHT U3 HECKOJBKUX PA3/IEIOB: BBEACHHUS, OCHOBHOM YaCTH M 3aKIIFOUYCHHUS.

BBenenue n0mkHO 0000UIINTH COOpaHHbIE MaTepHallbl U PACKPBITH OCHOBHBIE BOIIPOCHI H
HarpaBJIeHUs, KOTOPHIMHU 3aHMMAJIMCh 00YUaroIIerocs: 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 MPAKTHUECKUE PEKOMEHIALINH.

CrpykTypa oTuera

1. [lenwn n 3a1a4n IPAKTUKH

2. IlpaBuna oOpatieHus ¢ reoJe3N4eCKUMU MPUOOpaMH U UX XpaHEHHUE.

2.1 TeomonurHas cCbeMKa

2.2. HuBenmupoBanue. Buibl HUBeMpOBaHUSI.

2.3. TaxeoMeTpuveckasl CheMKa.

2.4. Cremka MecTHOCTH Tipu momornu GPS

3. BbIBOIBI 110 IPAaKTHKE



3ammTa oOT4eTa O TNPaKTHUKE MPOBOJUTCA TMEpell KOMHCCUEH, B COCTaB KOTOpPOH
BKJTIOYAIOTCS: 3aBenyromuil kadenpoil (mpeacenarenb KOMUCCUU), PYKOBOIHMTENb IPAKTHKH,
OTBETCTBEHHBII 32 OPraHU3alLUI0 U IPOBEICHUE IPAKTUKH.

B mponecce 3amuTel Kaxaplii oOyuaromuiics Opuraabl  JIOJDKEH KpaTKO H3JI0XKHUTh
OCHOBHBIC pPE3yJbTaThl IPOJAETAHHOW pabOThl, aHAINW3 IOJYYEHHBIX MaTEpUAIOB, JAaTh
000CHOBAaHHBIE BBIBOJIBI I10 UTOTaM IpakTUKu. [lo pe3ynabTaraM 3aliUThl KOMUCCHS BBICTABIISET
oOyyJaromemMycs 3a4er.

Pe3ynbrar 3amuThl NPaKTUKU YYUTHIBACTCS HapaBHE C HK3aMEHALMOHHBIMU OLICHKAMM 110
TEOPETUYECKUM KypcaM, IIPOCTaBIISIETCSA B 3aUETHYIO KHU)KKY M aTTECTallUOHHYIO BEJOMOCTb, U
YUUTBIBACTCS MIPU MOJIBEACHUN UTOTOB OOIIEH yCTIeBaéMOCTH 00YJatOIIeTOCs.

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

Hemnpencrasienne oOydarolUMUCS OTYETOB B YCTAHOBJIEHHBIE CpPOKU  CIEAYET
paccmaTpuBaTh KaK HapylleHWE JUCLUIUIMHBI U HEBBIIOJIHEHUE y4yeOHoro muiaHa. K takum
0o0yyaromuMcsi MOTyT ObITh HPUMEHEHbI Mepbl B3bICKAaHMsI - HE JOMYCK K CECCUU WM K

IIOCCIICHUIO 3aHATUH J0 ¢Ja4yM U 3alluMThl OTYCTA U T.AO.

@DOH/J| OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHMSI aTTECTAllMU 00Yy4arOIUXCs 10 y4eOHON
IIPAKTHKE

®opma oLleHKU y4eOHON MPAKTUKHU - 3a4eT.

OneHka 3a TMPaKTHKYy TPUPABHUBACTCS K OIEHKAM TEOPETHYECKOTO OO0ydeHus u
YUUTBHIBAeTCSl MpH TOABEIECHUU HUTOrOB OOIIEH ycrmeBaeMocTu oOyuaromierocsi. Pe3ynbraTsl
3alUTHI OTYETA 10 MPAKTUKE MIPOCTABISAIOTCS B BEAOMOCTH M 3aU€THON KHIKKE 00yJaromerocs.

3ayeT MOXeT MPOBOJUTCS C YYETOM OaJlIbHO-PEHTHHIOBOM CHUCTEMBI OLIEHKHU (110 BBIOOpY
npenojgaBaresnsi) - OaJbHO-PEUTHHrOBas KapTa OLEHUBAHUS KOMIIETEHIMH: «3a4yTeHO», €ClU
oOyuaromuiicst Hadbpan ot 60 1o 100 6amioB, «He 3auTeHO» - MeHee 60 OaoB.

BOHpOCH JJId 3a4€Ta:
. O6IJ_II/I6 nojioxkeHus. OCHOBHEIC mpaBujia 0€30ITacCHOCTH Ha IIpaKTHUKE.

1
2. Bpigaua, cosiepikaHue U IpUeMKa HHCTPYMEHTOB.
3. TloBepku H FOCTUPOBKA TE€OIOJIUTOB.
4. TlocTpoeHue TeOI0IUTHOTO 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 YEPTEXKEW Al BBIHOCA IIPOCKTHBIX TOYEK B HATYPY.

8. BpiHeceHHe Ha MECTHOCTD MTPOEKTHBIX TOYEK PA3TMUYHBIMU METOIAMH.

9. BemonHenue paboT ¢ MPUBJICUECHUEM IIEKTPOHHBIX TaXEOMETPOB.

10. KamepanbHbie pabOTHI IPH TAXEOMETPHUIECKON ChEMKE.

11. PexorHocuupoBKa y4acTKa TEOAOIUTHON ChEMKH.

12. W3mepenue pacCTOSIHUNA MEXIY TyHKTAMH.

13. U3mepenue ropu3oHTaIbHBIX YTJIOB.

14. Benenue abpuca.

15. Copemka moapoOHOCTEH.

16. IlpuBs3Ka MOJUTOHA K IyHKTaM T'€0JIe3UYECKOM CETH.

17. BoluncneHue yriioBOi HEBSI3KU U UCTIPABICHUE YTIIOB IMOJIUTOHA.

18. Boluncnenue TUPEKIUOHHBIX YTTIOB U PyMOOB CTOPOH MOJUTOHA.

19. Beruucnenue npupameHnii KOOpAUHAT.

20. BrprunciieHue OTHOCUTEIBHON HEBS3KH.

21. BpluuciieHue UCTIPaBICHHBIX MpUpPAIIEHUH KOOPAUHAT.

22. BpluucieHrne KOOpAUHAT MyHKTOB MOJIUTOHA.

23. OmnpeneneHue UIOMAAA 3aMKHYTOTO TTOJIMTOHA.

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

25. Kakwue npuGopsl HCIIONB3YIOT MIPU TaXEOMETPUUECKON CheMKe?

26. B uém 3axirrouaeTcs paboTa Ha CTAaHIIUU TIPH TaXEOMETPUICCKOU CheMKe?

27. B 4em 0coOEHHOCTh aBTOMATU3HPOBAHHONW TaXEOMETPUIECKON CheMKH?

28. IlpuHuun paboThl TEOI0IUTA, €T0 COCTABHBIE YACTH U MOBEPKU

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

30. TMonspHBIH METO ChEMKH CUTYyaIlUN

31. Cucrembl KOOpPIMHAT B T€O/IC3UN

32. Cuctembl BBICOT B T€0/I€3UU

33. T'eomeTpuyueckoe HUBEIUPOBAHUE

34. TexHWYeCKOEC HUBEIHPOBAHHE

35. BeruucnurensHas 00paboTKa TEOAOTUTHOTO TOJUTOHA U TEOAO0IMTHOTO X012

36. CriocoObl ornpeieneHus miomiaei 3eMeIbHbIX Y4aCTKOB

37. CnocoObl U3MEpEeHUs pacCTOSTHHUM

38. Ilpsmas u oOpaTHast reofie3udecKas 3a1a4un

39. Tlepenava AMPEKIIMOHHBIX YTIIOB



40.
41.
42.
43.

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

W3mepenus Ha Tomorpaguueckon Kapre

Maciura0d, TOYHOCTh MacIiTada

[Topsimox pa®OTHI HAa CTAHIIUU MIPU MPOJIOKEHUU TEOI0JIUTHOTO U TaXEOMETPUUYECKOTO

X0/a.
44,
45.
46.

CyurHocTh Ha3eMHOM MHCTPYMEHTAIBHOM (TaXeOMETPUUECKOM ) ChEMKH.

TpeOGoBaHMsI HOPMATUBHBIX JTOKYMEHTOB K IIPOU3BOJICTBY TaXCOMETPUUICCKON CHEMKH.

[Topsimok paboThl Ha CTaHUMU TaxeoMmeTpuyeckoil cheMmku. [IpaBuiia cocraBieHus

abpuca.
47. CocraBieHue TOMOTrpaUvecKoro IUIAHA YyYacTKa MECTHOCTH TIO pe3yjbTaraMm

TaXEOMETPUUECKON CHEMKHU.

Onucanue nokasarenei u KPUTCPUCB OLICHUBAHUS KOMHGTGHHI/Iﬁ Ha Pa3jIM4HbIX 3TallaxX Uux

(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, UHCTPYKTaX I10
[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 perieHus 3a1aHui B
[TpownsBoacTs .
2 . paMKax y4eOHOW MPaKTUKH C 30-50
CHHBI . .
HCIOJIb30BaHNUEM 3HAHUM, YMEHUH U
TK-10 - HAaBBIKOB, ITOJYYEHHBIX KaK B XO€E
CIIOCOGHOCTE OCBOEHHUS COIMYTCTBYIOIEH yueOHOH
HCIIONB30BATE JTUCLUIUIMHBL, TAK U CMEKHBIX
SHAHMS JUCIUILINH.
COBPEMEHHBIX KagectBo 06paboTkH cOOpaHHOTO
3 TexHoJOrui mpu  |3aKmounTen |Marepuana. [lonmnora 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.
nocobue s crner. 311000 "3emensusbiii kamgactp", 311100 "Toponackoit kamactp" By3os/JI. U.
KopoteeBa. —PoctoB v//1: ®ennkce, 2007. —156 c.

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

3. 3emIieycTpoilCTBO M YIpaBlIEHHWE 3€MJICNOJb30BaHUEM: YydeOHOe mocobue Uit
CTYJICHTOB BBICIIUX Y4EOHBIX 3aBeIeHUN, 00yJarOIUXCs 1Mo HampasieHuto noaroroku 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
st ctyaeHtoB  cnenuanbHocTei 120301 "3emueyctpoiicTBo" oOuyHOW U 3a04HOH (hopm
oO0yuenust/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. Ny6enok H. H. 3emiieycTpoiicTBO ¢ OCHOBaMH reo/ie3uu: Y4eOHUK JJIs BY30B IO arp.
cneu./H. H. ly6enok, A. C. llynsk ; nox pex. b. b. llymakoBa. —M.: KonocC, 2003. —319 c.

6) JlonmonHuTeNbHAS TUTEpaTypa

I. Cynua M. A. OcHOBBI 3emiieycTpoicTBa: y4eb. mocoOue ajis BY30B 1O 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 3eMJICTIONIb30BAHMSI U 3€MJICYCTPONCTBA: YU€OHMK JJIsl BY30B
WU3YYarolUX  3€MJICYCTPOMCTBO, 3€MENIBbHBIA W  TOPOJACKOWM  KaxacTpbl, AarpoOXHMHIO,
nouBoBeaeHune/A. C. Yemes, B. ®@. BanskoB. —PoctoB #//1: MapT, 2002. —534 c.

3. Haraes P. T. Hensmxumocts : 3emMiIeyCTpOMCTBO M 3€MEJIbHBIA KagacTp.
I'panocTpOnTENBCTBO U APXUTEKTYPa. DKOHOMHUKA HEIBUKUMOCTH U 3€MEJIBHOE ITPABO: SHLIUKIL
cnoBape/P. T. Haraes. —Kazans: I'YII "TIUK", 2003. —1087 c.

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




310900 "3emneyctpoiictBo", 311000 "3emenbusiii kamactp", 311100 "T'oponckoit kagactp" : 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 TOCyIapCTBEHHON perucrpanuu, kamacrpa u kaprorpaduu (Pocpeectp)
https://rosreestr.ru

2. DNeKTpOHHAs o6ubnmoreka N3narensckoro [EHTpa «AKkanemMus»
http://www.academialJmoscow.ru/

3. Hayunas snexrponnas 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 3amoyiHsAeTCs OOY4YalOMIMMCS U DPETYJSIPHO BEIETCS 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
®I'bOY BO bypsTckuii rocy1apcTBEHHbIH YHUBEPCUTET
dakynpTeT OMOIOTHH, Teorpaduu U 3eMIICTIOIb30BAHUS

Kadenpa 3emienonp3oBanus U 3eMeIbHOTO KagacTpa

JTHEBHUK YYEBHOM ITPAKTUKH

OO6yuaromierocs

(®UO, Ne rpynmsl)

r. Yinag-Ym
20 T.



MMAMSATKA OBILIUE CBEIEHUSA
1. IlpakTuka gBIsSETCS OPraHUYECKOM YacThi0 yueOHOro Impolecca 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 orueTHOCTH MO mnpakTuke. OOydwarommuiics 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;

- NOMYMHATCA  JCHUCTBYIOUIMM B  OpPraHM3allUd  MpaBUIIaM
BHYTPEHHETO TPYI0BOI'0 paclopsIKa;

- BBIIOJIHATH AJMUHHUCTPATUBHBIE IPOU3BOJICTBEHHBIE U HAy4HO-
TEXHUYECKHUE YKa3aHHUsl pPYKOBOAMTENEH MpaKkTUKHU, OOecreunBaTh
BBICOKO€ Ka4eCTBO BBIMOJIHIEMBIX paboT;

- BBIMOJHUTH paboTy, MPEAYCMOTPEHHYIO MPOrpPaMMOIl MPAKTUKU U
UH/IMBUYaJIbHBIM 33JIaHUEM.

5. Tlo OKOHYaHMM NPAKTHUKU OOYyYarOIIMICS 3aloiHsIeT IHEBHUK,
COCTaBJISIET MMCbMEHHBIN OTYET.

6. OOyuatomuiicsi, He BBIIOJHUBIIUNA NPOrpaMMy HPAKTUKH,
MOJIyYUBIIUN HEYJTOBJIETBOPUTEIbHYIO OLIEHKY MpH 3allUTe OTYeTa,
HAIpPaBJIAETCS MOBTOPHO HA IPAKTHKY. B OTHENbHBIX ciaydasx pekTop
[0 WTOTaM NPAaKTHUKH MOXET paccMaTpUBaTh BOINPOC O JalbHEHIEM
npebbIBaHNM oOyuatomuiicsa B BY 3e.

«__» 201 r.mo« » 201 r.




JAK/IIOYEHUE ITO ITPOXOKJAEHUIO ITPAKTUKHU

1. 3akmroueHne o6yqa101ueroc;1 o HuTOoraM IpaKTUKH,

CBEJIEHUS O PABOTE HA YYEBHOM ITPAKTUKE

IIPEIUI0KECHUS 1o COBEPUICHCTBOBAHUIO OpraHu3anuu
NPAaKTUYECKOH IMOATOTOBKH YU€OHOM MPaKTHKU:
OOyuaromuiics /
(moamuce) (®NO)
« _» 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 /
MIPAKTUKH (TTOTTHCH) (®HO)

« » 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 coorBercTBUM ¢ 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 oOywaromerocss O HpPAaKTUKE IMPEACTaBISIETCS B
MAIIMHONKUCHOM HWJIM KOMIIBIOTEPHOM HCIIOJIHEHUH PYKOBOJIUTEIIO
y4eOHOI MPaKTUKH MOCIIe OKOHYAHUS IPAKTUKU, 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. BBeaeHnue - kpaTKas XapaKTepUCTUKA OpraHU3alK (YUpexIeHUs,
BEJIOMCTBA), i€ 00y4aromuics IPOXOIUI IPAKTUKY;
2. OcHOBHAsl YacTh - aHAJIW3 MaTepUajioB, COOPAHHBIX BO BpeMs
MPAKTUKH, CHCTEMATU3UPOBAHHBIX B COOTBETCTBUU C TEMOM
KYpCOBOM (IUIIIIOMHOI) paboThI (1Ba-Tpu naparpada);
3. 3akJil0YeHue - BEIBOJIBI U MPEIIIOKCHHUS.
4. B oryere HEOOXOIMMO OCBETUTH CJIETYIOIINE BOIPOCHI:
- CBE/ICHUS O MOPSAKE U CPOKAX MPOXOXKICHUS IPAKTUKU;
- cBeleHMs O 0a3e MNpakTUKU (XapakTepUCTHKA OpraHU3alluHy,
JEUCTBYIOIME B OpraHM3alMU IpaBUJa OXpaHbl TPYAa, TEXHHUKH
0€30MaCHOCTH U MPOU3BOJICTBEHHOW CaHUTAPHH U TIP.);
- Hay4yHO-TEXHHYECKOE COJIepXKaHHE OCHOBHBIX PabOT MPaKTUKU C
MpeIBaPUTENLHBIMU BBIBOIAMH 110 HUM;
- KpaTkoe CcOooOLIeHHe O COJCpKaHUM U  BbBIIOJHEHUU
WH/IMBHYAIBHOTO 3a/IaHHsI.
4. Otyer MO TMpaKTUKE 3alIMIIAeTCsl OOy4yarolUMCs B CpOKH,
yCTaHOBJICHHbIE Kaeapoil.
5. UtoroBas oleHka 3a y4eOHYIO MPAKTUKY 3aHOCUTCS B 3aYETHYIO
KHUXKKY.



NHAUBUAYAJIBHOE 3AJAHUE OBYYAIOIIEI'OCS JJIAA BAMETOK
O YYEBHOM IIPAKTUKE

1. Ilnanupyemoe conepkanue paboThl Ha MPAKTUKE:

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

« _» 20 T




XAPAKTEPUCTHKA OIIEHKA YYEBHOM IIPAKTUKHA

[TonoxxurenbHbIE CTOPOHBI: 1. PykoBonauTenb yueOHOM MPAKTUKU:

(3auTeHo / He 3a4TEHO)

2. UneHbl KOMHUCCHH 110 3aluTe OTYCTA:

2.1.
(3auTeHo / He 3aUTEHO)
/
3aMedaHus: ®.1.0. MOJINCH
2.2.
(3auTeHoO / HEe 3aUTEHO)
/
3aKIf0o4eHHe O TOTOBHOCTH CaMOCTOSITEJIBHO — pemiath  y4eOHO- ®.1.0. IOAUCH
MPAKTUYECKHUE 3aJaui:
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 00pa3oBanus U Hayku Poccuiickoit denepannn

®I'bOY BO «byparckuii rocy1apcTBEHHbIH YHUBEPCUTET

(DaKy.]'IBTCT 6I/IOJ'IOFI/II/I, FCOl"pa(bI/II/I " 3EMIJICIIOJIb30BaHUA

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 T

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

nepuoo npakmuxu (omyem 0 8bINOIHEHUU UHOUBUOYATbHO20 3A0AHUs), KPAMKOe ONUCAHue CmpyKmypbl

u dessimenbHoCcmuU 6A3bl NPAKMUKLUL).

IIpakTHKaHT:

(®UO, noanuce)
COI''TACOBAHO:

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

(®UO, 10KHOCTD, TOMKCH)



