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BBEJIEHUE

VYcnemHass MOATOTOBKA CTYIEHTOB TpeOyeT NpaBMIIBHOM ITOCTAHOBKH BCEX BHIOB
3aHATUH NP 0043aTEIHHOM U TIOCTOSIHHOM COBEPILIEHCTBOBAHUH YUEOHOTO MpolLiecca.

W3ydyenune reone3u HauMHAETCA C M3YYEHUS TEOPUM IPEIMETa, COIPOBOXKAAOIIErOCs
NPaKTUYECKUMH 3aHATUAMH B CIIELIMAIBHO 000pYIOBaHHBIX KaOuHeTax. B mporecce npakTuueckux
3aHATUI CTYAEHTHI 3HAKOMATCS C MHCTPYMEHTaMH M TNPUOOpaMH, BBIOJHSIOT BCEBO3MOXKHBIC
MCCJIEJ0BAaHMSI U TIOBEPKHU B JIAOOPATOPHBIX YCIOBHUSX, a TAKKE pa3avyHble n3Mepenust. [lponsBoasar
BBIYHCIIUTENIbHBIE PAOOTHI 110 PAHEE BHIIOJIHEHHBIM H3MEPEHUSIM.

3aBepluaroInii  dTan U3y4eHUs reo/le3un — MoJieBas ydyeOHas MPaKTHKa Ha CHEeLUaJIbHOM
y4eOHOM HOJIUTOHE.

[enun n 3a1a4n M3y4EeHUS IPAKTUKH

[lenu npakTUKHU - 3aKperyieHue U yriyOJaeHne TeOPEeTHYeCKO MOArOTOBKY 00yYaroIuXcs,
¢dopmupoBaHue 3TanoB OOMIENPO(ECCHOHANBHBIX U NPO(PECCHOHANBHBIX KOMIIETEHIMH,
IpUOOpETEHUE  MPAKTUYECKUX  HABBIKOB,  NPOPECCHOHAIbHBIX yYMEHMH U OIbITa
CaMOCTOSITENIFHOW  TIPO()ECCHOHATBHON  NIEATETBbHOCTH, BKIIOYAIOmE B ce0si OCBOCHHE
IPAaKTUYECKUX HABBIKOB 10 OT/IEJIbHBIM BUJIAM I'€01€3MUECKUX PadoT.

3aa4uy NpaKkTUKU

3aj:[aan1/I IMMPAKTHUKU ABJIAIOTCA:

- OCBOCHHE IIPABUJI OpPraHU3AIMK Ie€0/Ie3UYECKUX paboT Ha MECTHOCTH;

- OBJIaJIeHHE MpUeMaMu paboThI C T€0Ae3MYECKUMH MHCTPYMEHTAMH B MOJIEBBIX YCIOBUSAX
U MIEpBUYHOM 00pabOTKU MOJTYYEHHBIX Pe3yabTaTOB MOJIEBbIX U3MEPEHUH;

- 00pa0oTKa TONY4YEHHBIX pE3yJIbTaTOB TIOJEBBIX H3MEPEHUH M 00ecreyeHUH
3eMJICyCTPOUTEBHBIX U Ka/laCTPOBBIX pabdoT;

- COCTaBJE€HHE TOMOrpaUyeckoro IUlaHa Yy4YacTKa MECTHOCTM Ha OCHOBE JIaHHBIX,
MOJIyYEHHBIX IIPU IPOU3BOJCTBE TAXEOMETPHUUECKON CHEMKH.

B pe3ynbraTe npoxoxkaeHus: yaeOHON MPaKTUKK CTYEHT JOJKEH:

3HaTh:

- COBPEMEHHBIE T'€0/Ie3MUECKHEe NPUOOPHI M METOABl MX MCCIEJOBAHUS, MOBEPKU U
IOCTUPOBKY;

- METOABI UM TEXHOJIOTHIO BBIIIOJIHCHUA Tonorpa(i)o-reozlemqecxnx pa60T B IIOJIEBBIX
YCIIOBHUSX;

- TEOPHUIO U METO/Ibl MaTeMaTHYeCcKol 00pabOTKH pe3yabTaTOB T'€01€3MYECKIX N3MEPEHUI
C OIIGHKOM TOYHOCTHU;

- 00;1a1aTh 3HAHUSAMM 110 BBIIIOJIHEHUIO PACYETOB HEOOXOJUMOM TOUHOCTH U3MEPEHU.

VYMeTh:



- HCMOJb30BaTh COBPEMEHHBIE TI'€0/Ie3MUECKUe MPUOOPHI ISl U3MEPEHHs YIJIOB, JIMH
JIMHUU U IPEBBILLICHUN;

- BBITIOJIHATH MCCIIEIOBAHMUSA, TIOBEPKH U IOCTHPOBKH MPHOOPOB;

- BBITIOJIHATH IPOEKTUPOBAHNE TOJTUTOHOMETPHYECKHUX XOZ0B U CETe;

- BBINOJHATH NPEABAPUTEIbHYI0 00pabOTKY pe3ylbTaTOB I'EOJE3UYECKUX HU3MEpPEHUi C
OLICHKOM TOYHOCTH,

- BBITOJIHATH PacdyeT HEOOXOMMON TOYHOCTH U3MEPEHHIA;

- IPOU3BOJIUTH MAaTEMATUYECKYI0 00pabOTKy pe3ylbTaTOB TEXHHUECKOTO HUBEIHUPOBAHUS;

- BBINOJHATH Treoje3nyeckue paboThl MO CO3/JaHHI0 OOOCHOBaHUS METOAAMH
MOJIMTOHOMETPUH, TPOJIOKEHUEM TaxCOMETPUUECKUX XOJO0B, 3ac€dykaMH; B BBICOTHOM
000CHOBAaHUHU — Fr€OMETPUYECKUM HUBEIUPOBAHUEM;

- COCTaBIIATh K MIPOEKTY MOSACHUTEIBHYIO 3aIUCKY;

- paboTaTh C COBpPEMEHHBIM MPOTPAMMHBIM O00ECIIEYCHHEM, HCIHOJIB3YIOIUMCS MpH
00paboTKe pe3yIbTaTOB MOJIEBBIX PadoT.

Bunaners:

- METOJIaMHU IIPOBEACHHS TONOrpado-reoae3nIeCKIX N3bICKaHU;

- KOMIIBIOTEPHBIMH ITPpOrpaMMaMi 00pabOTKU I'e01e3MUECKUX N3MEPEHUI];

- HaBBIKAMU pabOThI C COBPEMEHHBIMU TPUOOpaMu, 000pyI0BAaHUEM U TEXHOJIIOTUSIMHU IS
MPOBEJEHUS TONOrpado-reoie3ndecKuMu padorT.

B pesynbTare mNpoXOXIEHUS JAHHOW TMPaKTUKH Yy OOydYaroUIMXcsl JOJDKHBI OBITh
c(OPMHPOBAHBI JIEMEHTHI CIEIYIOIUX KOMIIETEHIIMH B COOTBETCTBMM C IIJIAHUPYEMBIMHU
pe3yapTaTaMyd OCBOEHHUS OCHOBHOW MPOQPECCHOHAIBHOW 00pa3oBaTEIbHOM MpOrpaMMbl Ha
ocHoBe ®I'OC no naHHOMY HaNpPaBIEHUIO MOTOTOBKH:

OIIK-3 - cnocoOHOCTh HCIHOJB30BATh 3HAHUS COBPEMEHHBIX TEXHOJIOTMH MPOEKTHBIX,
KaJ[aCTPOBBIX M JPYTrUX paldoT, CBS3aHHBIX C 3€MJICYCTPOICTBOM U KaJacTpaMu;

[1K-10 - cmocoOHOCTh MCMIOTB30BATh 3HAHHSI COBPEMEHHBIX TEXHOJIOTHH TIPU MPOBEICHUN

3eMJICYCTPOUTENbHBIX U KaJJaCTPOBBIX PadoT.

MecTo u CpoKu IpOBEIACHMS IPAKTUKH
[TpakTuka mnpoBogutcsi ¢ Bble3qoM B CeneHruHckuil pailon PecnyOnuku bBypsarus
(reosie3nyeCKUil IOJUTOH).
B cootBerctBrn ¢ ®I'OC BO no nanpasnenuto noarotoku 21.03.02 3emieycTpoiflcTBo u
KaJacTpbl U y4eOHBIM IUTAHOM CPOK MIPOBEACHUS MPAKTUKHU COCTaBisieT — 8 Henenb (1-# stam: 2

cemectp — 4 Henenu, 2-i dtait: 4 cemecTp — 4 Helenm).



OO0mias TpyA0€MKOCTh TPAKTUKHA COCTABISAET 12 3a4eTHBIX enuHMI] 432 aKaJIeMHUYECKUX

qaca.
TpynoeMkocTh 1-r0 3Tana npakTUKU: 6 3a4€THBIX eIUHUL 216 akaeMUYeCKUX YacoB.
Buasl paboT Ha pakTUKe, BKIIOYas Dopmbl
Ne | Paspernst (3Tambr) P P ’ P
CaMOCTOSTENIbHYIO paboTy 00yJaromuxcs u TEKYILIETOo
/o IIPaKTUKU
TPYAOEMKOCTb (B aKaj. yacax) KOHTPOJISL
IToaroroBUTENLHBII
JTall: [1nan
- HHCTPYKTaX I10 WHCTpyKTaXH 110 TEXHUKE OE3011aCHOCTH, IIPOXOKICHUSI
TEXHHUKE BHYTPEHHEMY paclopsiKy, IpaBujiaM paboThl | MPAKTUKH.

1 | 6e3omacHoCTH; C T€0/1€3MYECKUMHU MTPHUOOpaMHu. 3anonHeHue
- COCTaBJICHUE dopmupoBanue yueOHbIX Opuran O030pHas JTHEBHUKA
rIaHa nekuus. Beinava 3ananuii (8 gacos). MPOXOKICHHUS
MPOXOXKIACHUS MIPAKTUKU.
MPAKTUKU.

Pexornocuuposka. [loBepku npruOopoB u
obopynoBanus (16 yacos).
IIpousBoacTBeHHbll | TeononnuTHAs cbeMKa MECTHOCTH. M3Mepenne O
OpMJIEHHE
JTam: TEO0JI0JINTOM FOPU30HTAIBHBIX YTJIOB. P
azjena B
2 | TeomomuTHas [Tpokiagka TEOJOTUTHBIX XO/I0B U ChbEMKa P
OTYETE 110
ChEMKaA cutyanuu (22 gacos).
MPaKTHKE
O06paboTka pe3yabTaToOB TEOIOJUTHOIO X0/1a.
Omnpenenenue miomanei. Ilocrpoenne miana
TEOJOJUTHON ChbeMKH (22 4acoB).
Hccnenoanus ¥ MOBEPKU HUBEJIMPA U PEEK
. | (18 gacoB).
[Tpon3BOACTBEHHBII
Omnpenenenye BbICOT MyHKTOB ChEMOYHOTO Odopmienue
JTam:
000CHOBaHHUS C LIEJIbIO MOTy4YEHUS paszzena B
3 | Texuuueckoe
uHpopmaiuu o peibede mectHoctu (24 oTueTe Mo
HUBEJIMPOBaHHE
4acoB). MIPAaKTHKE
CocrapieHue miaHa MeCTHOCTH MaciiTada
1:500 c ceuenuem penneda 0,5 m (24 gacos).
OnpeneneHne NoJIOKEHUS TOUEK
OTHOCHUTEIIHO ITYHKTOB Chb€MOYHOTO
. | 000CHOBaHUS: TUIAHOBOE — MOJISIPHBIM
[Tpon3BOACTBEHHBII
Croco0oM, BBICOTHOE — TpUroOHOMeTprueckuM | Ocdopmienue
JTam:
HUBEJIMPOBaHUEM (26 4acoB). paszena B

4 | TaxeomeTpuyeckas .

O06paboTka pe3yabTaToOB TAXEOMETPUUECKOM OTYETE 110
ChEMKa
CBHEMKHU: MPAaKTHKE

- BBIYUCJICHUEC KOOPAUHAT U OTMETOK ITYHKTOB
TaXCOMETPHUICCKUX XOI0B,
- BBIYUCJICHUC OTMETOK PECUYHBIX TOUCK;




- IOCTPOEHHE TUIaHA TAXEOMETPHUUECKOM
ChEMKHU (22 yacoB).

3aKII0UYNUTEIbHBIN Matemaruueckas 00paboTKa reoe3n4ecKux 3
. almura
JTall: n3mepenuit (16 gacos).
5 oTYeTa 1o
[ToaroroBka Kamepanbnas 06paboTka, BeluepUNBaHUE
MIPaKTUKE
OTYETOB. tonorpaduyeckoro riaxa (18 gacos).
TpynoeMKoCTb 2-T0 3Tana NpakTUKU: 6 3a4€THBIX €IUHUL 216 akaieMUYeCKUX YacoB.
Bunet paboT Ha npakTuke, BKItOYas Dopmbl
No Pazpnensl (3Tamsl) P P ’ P
CaMOCTOSITENIbHYIO paboTy 00y4aroumxes u TEKYIIEeTOo
n/m MPaKTHKH
TPYAOEMKOCTH (B aKaj. yacax) KOHTPOJIS
[ToaroroBuTENBHBIN
JTal: [Inan
- HHCTPYKTaX 110 WNHucTpyKTaxu mo TeXxHuke 6€30MacHOCTH, MPOXOKICHHUS
TEXHHUKE BHYTPEHHEMY PaclopsAKy, IpaBuiaM paboThl | MPAKTUKU.

1 | 6e3omacHoOCTH; C T€0/Ie3MYECKUMHU MTPHUOOpaMHu. 3anonHeHue
- COCTaBIIEHUE dopmupoBanue yueOHbIx Opuran O630pHas JTHEBHUKA
I1aHa nexkuus. Beinaya 3ananuii (8 gacos). IIPOXO0XKACHUSA
IPOXOXKIACHUS MPAKTUKH.
NPaKTUKH.

[Tpon3BOACTBEHHBII
. OdopmiieHue
ATaIl: [Tpsmas yrinosas 3aceuka. JIunelinas, oOpatHas
azjena B
2 | I'eone3nyeckue yrioBasi, KOMOMHHMpOBaHHas 3aceuka (16 P
OTYETE 10
3aCEUKHU 9acoB).
MIPaKTUKE
[TpousBoacteennsiii | [lpumenenne 'HCC nns onpenenenust
. Odopmienue
JTam: KOOpJMHAT TOYEK 36MHON MTOBEPXHOCTH.
azjena B
3 | Ipumenenne THCC | OOpaboTKa MOTyYEHHBIX TaHHHBIX B P
OTYETE 10
IIPY F€OJIE3UUYECKUX | pe3ynbTare ucnoas3oBanus [ HCC
MIPaKTUKE
paboTax nprueMHUKOB (40 4acoB).
ITpoexTrpoBaHME 36MEIBLHOTO Y4acTKa
3aJJaHHOM IIOLIA/IA U COCTaBJIECHUE
pa30MBOYHBIX YepTEKeH AJis BbIHOCA IIpoBepxka
[Tpon3BOACTBEHHBIN | MPOEKTHBIX TOYEK B HATYPY pa3IndHBIMU MIPOEKTUPOBAHU
JTam: METOJIaMu: S
IIpoexkTupoBanue a) METO/JT TPOJIOKEHUS TEOIOJTMTHOTO X0/1a; pa3OMBOYHBIX

4 | 3eMeNbHOro yyacTka | 0) MOJSIpHBIA METON; YEPTEXKEH.
3alaHHOM IJIOIAAN | B) METOA NPSAMOYIOJIbHBIX KOOPAUHAT; ITpoBepka
Y BBIHOC B HAaTypy I') METOJl TPOMEPOB 110 CTBOPY; pacueToB U
€ro rpaHuil. 1) meto]1 3aceuek (40 yacos). COCTaBJICHHUS

[TpoBepka BBIMOIHEHHBIX pabOT C CXEM.

MIPUMEHEHUEM SJICKTPOHHBIX TaXeOMETPOB (28
4acoB).




IIpoBepka

IIpon3BOACTBEHHBII
[TocTpoeHre TeoOIUTHOTO XOa. MPOEKTa U

JTal:

Meroa nepreHIuKyIspoB. 3akperieHue u pacyeTos,

5 | Boccranosnenue B

o(opMIICHHE HA MECTHOCTH BOCCTAHOBIICHHBIX | ITPOBEpKa

HaType yTpauyeHHOU

MeEKEBBIX 3HAKOB (28 yacos). KYpHAJIOB U
YacTU IPaHUIBI. .
YepTEeKEH.
3aKIII0UYUTEIbHBIN Matemaruueckas 00paboTka reofie3ndecKux
. 3ammura
JTal: u3MepeHuit (28 yacos).
6 oT4YeTa 1o
IToaroroBka Kamepanbnas 00paboTka, BEIYepUUBaHUE
MIPAKTUKE
OTYETOB. Tonorpaduueckoro miana (28 gacos).

IO OTOBUTEJIBHBIN STAII
HNHcTpyKkTax 00ydaromuxcsi Mo TeXHUKE 0€30IacCHOCTHU U MpaBHJIaM M0XKapHOil
0€30MacCHOCTH, TMYHON TUTHEHbI U TPOU3BOJICTBEHHON CAHUTApUU BO BPEMS IIPOXOXKACHUS
y4eOHO! MPaKTUKU IO F€0JIE3UH.

1. OOuue moJI0KEHHUS.

OOyuarouuiics 00s3aH IpU NPOXOKACHUU TPAKTUKH:

- cTpOro coOIroAaTh U MOAYMHATHCS MPaBUIaM BHYTPEHHETO paclopsiiKa;

- u3yyaTb M coOJIoAaTh TMpaBuja OXPaHbl TpyJa U TEXHUKU OE30MMACHOCTH,
IIPOU3BOJICTBEHHON CaHUTApUU;

- HE OTJIy4yaTbCsl C MECTa MPOXOXKAECHUS NMPAKTUKH 0€3 pa3perieHust pyKOBOIUTES.

2. IlpaBmia 6€30MaCHOCTH IIPU BBITTOJIHEHUH MOJIEBBIX paldoT:

- IS TPOXOXKACHMS TOJEBOW MPAKTUKU BCEM HEOOXOJMMO HMETh IMPUBUBKY NPOTUB
KJIeIEBOro 3HIedannTa,

- IIOCTOSIHHO OJIEPKaTh BCE NHCTPYMEHTHI B UCIIPABHOM COCTOSTHUM;

- TpuU Tepee3ax Ha ABTOTPAHCIOPTE IIOJB30BAaThCA TOJBKO aBTOMAalIMHAMM,
000py/1I0BaHHBIMHU ISl IEPEBO3KHU JTIOCH;

- cobmofaTh TMpaBWja JOPOXKHOTO JBMXKEHHS, COOMIONAaTh OCTOPOXKHOCTh MU
IIPOU3BOJICTBE U3MEPEHUI Ha MPOE3KEN YaCTH TOPOTH;

- TOTIOP, IIMIJIBKH BEIIKH, MEPHbIE PYJIETKU HE OpocaTh, a mepeaaBarb Apyr IApYry;

- NpU TOJB30BAaHUU TOIMOPOM IMPOBEPUTH IEpea HayaloM paboThl €ro HCIPaBHOCTD
(HaZeXHOCTh KPETUICHUSI TONOPHILA), CIIEANTh, YTOOB! BOIU3U HE HAXOAMUJINCH JIIO]IH;

- TIOJIEBBIE PaOOTHI BBIMIOJIHATH B O/IEXk 1€ ¥ TOJIOBHOM yOOpe, He XOAUTh OOCUKOM;

- [IpH TOTPY3KE Pa3pelIaeTcsi IepeHOCUTh:

- skeHmuHe 10 20 KT}

- My>kumnHe 10 60 Kr;



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

- oOyuarouuiics, oOHapyXMBIIHUI OMACHOCTb, O0s3aH €€ YCTPAaHUTb M IPENyNpenuTh
JPYTUX JMIL, HAXOAIIUXCS B pallOHE ONTaCHOCTH;

- 0 KaXJIOM HECYaCTHOM CJIy4ae WM 3a00J€BaHUHM HEMEIJIEHHO COOOIIUTh PYKOBOJUTEIIO
IPAKTUKU.

3. IlpaBuia moxxapHoii 6€30MaCHOCTH:

- KaTeropuyecky 3alperiaeTcss pa3BOAUTh KOCTPbI, OpOcaTh HEMNOTYILIEHHBbIE CIUYKH U
OKYPKH B JieCy, BOJIM3H [TOCTPOEK U B IPYTUX OTHEONACHBIX MECTAX;

- HE paspelaercss KypuTb B IMOMEIICHUSAX, U B JPYrUX MECTaX, HE OTBEIEHHBIX IS
KypEHUs;

- HE OCTaBJIATh 0€3 NPUCMOTpPA BKIIOYEHHBIE 3JIEKTPOHArpeBaTe/IbHbIE IPUOOPBHI.

4. IlpaBuia TMYHON TUTHEHBI U IPOU3BOJICTBEHHONW CAaHUTAPUU:

- BO n30eXaHue MPOCTY/ABI HEJIb3s JIKATh Ha 3eMJie, paboTaTh B JOXKIIUBYIO IMOTOAY WIH
pu cuabHOM BeTpe. [IpoMoKkIIyro o€k ay nocie A0XK/s MPOCYILNTS;

- II0JIb30BaThCs BOJOM Ui IUThS TOJBKO W3 MCTOYHUKOB, MPEIHA3HAUYEHHBIX Ul ITUX
Lenei;

- 3anpeniaeTcs KynaTbesi;

- coOroAaTh YUCTOTY M MOPSIOK B JKUJIOM IOMEIIEHUH, HA MPUJIETAIONIeN TeppUTOpUN U
Ha TEPPUTOPHUH MTPOXOKICHUS IPAKTUKH.

5. IlpaBuia noBeaeHMs Ha y4eOHOM MpaKTUKE.

[Tpu npoxosxxaeHuu npaktuku odyvaromuiicas ObSA3AH:

- [IOJIHOCTBIO BBIMOJIHUTD 33JJaHUE, IPEAYCMOTPEHHOE IPOrPaMMOii MPaKTUKH;

- IOAYMHATHCS AEUCTBYIOLIUM Ha ITPAKTHKE IIPABUIIAM;

- HECTHU OTBETCTBEHHOCTD 32 BBIMIOJIHAEMYIO paOOTy U €€ Pe3yibTaThl;

- B OOIIEKUTUU NOJIIEPKUBATH TOBAPHUIIIECKHE OTHOILIEHUS C MTPOKUBAIOLIUMHU, POSIBIISITH
HETEePIMMOCTb K CITydasiM HapyIIeHUs JUCIHUIUIMHBI U TOPSIKA.

6. OTBETCTBEHHOCTh 3a HapyIIEHUS TMPaBWI TEXHUKH OE30MACHOCTH, MOXKApHOM
0€30I1aCHOCTH U MPOU3BOJICTBEHHOW CAaHUTAPUU:

- 32 HapylleHHEe TMpaBUI TEXHUKH OE30MACHOCTH, MOXKApHOW OE30MacHOCTH U
MIPOM3BOJCTBEHHOW  CaHUTapuu oOOyd4aromiyecss NpPUBIEKAIOTCS K  aAMHUHHCTPATUBHOU
OTBETCTBEHHOCTH, BIIOTH JJO OTCTPAHEHUS OT MPAKTUKHU U OTUUCIICHUS U3 YHUBEPCUTETA;

- TpU HAHECEHMHM MaTEepUaJbHOTO yiiepOa BHHOBHBIE HECYT MaTepUaIbHYIO

OTBETCTBECHHOCTD,



- B ClIy4dac, KOorjga HapymeHHEC YCTAaHOBJICHHBIX ITOPAAKOB W IIPpaBUJI BBI3BAJIO TAXKCIIbIC

MOCJICACTBHA, BAHOBHBIC HCCYT OTBECTCTBCHHOCTD BILJIOTH A0 erJIOBHOﬁ.

[TpaBuna oOpaleHus ¢ reo1e3n4eCKUMU IPUOOPAMU U UX XpaHEHHE

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

[Ipu pabore nBUKEHHWE yacTeld MPUOOPOB MOJKHO OBITH IUIABHBIM, O€3 DPBHIBKOB HU
TOJIYKOB, YCHJINSA, IIPUKJIaIbIBa€Mble K HUM, — yMEpPEHHbIMU. OnTHYeCKHE TPUOOPHI 3aIUIIAI0T
OT IO, CHEra M COJIHEYHBIX JIydeld 30HTOM. Henb3s 3akMMaTh BHHTBHI CIHMIIKOM CHIIBHO.
3ampemniaercsi OCYIIECTBIISATh BpAIICHUE TEOJIOJUTA IOCPEICTBOM 3pHUTEIBHON TpyOsl. [lpm
paboTe He PEKOMEHIYEeTCsl OCTABJISITH MPUOOP HA MITATUBE 0€3 HAOIIOICHHUS UCTIOTHUTEIIA.

IIpu nepexone ¢ OJHON CTaHLMHU HA APYryI NMPUOOPY HOJKHBI OBITH B TPAHCHOPTHOM
nojoxeHuu. Teononut (0yccosb) MEPeHOCAT OTBECHO Ha IITATHBE, MEPHYIO CTAIBbHYIO JICHTY —
B pa3BEpHYTOM BHJIe. 30HT CKjIa/abIBatoT. [Ipy nomaganuu TeoqoauTa moj 10XK1b WIM MOKPBIN
CHET CJIelyeT BHECTH €ro B MOMEIIEHHE, OOCYIINUTh, MPOTEPETh MATKOW YnCTOM canderkoit. He
clleflyeT CyHIUTh Mpubop BOIU3U JEHCTBYIOIUX UCTOYHUKOB TEIUIA, TAK KaK MOXET IIPOU30MTH,
packieliKa ONTUKU U MOABSTCS IPYTHe HEUCIIPABHOCTH.

B nernee Bpemsi BO3MOXXHO OOMJIBHOE MOIAJaHHE IbUIM HA ONTUKY. YJAIATh IbUIb
MOJKHO CIlepBa KHUCTOYKOM, a 3areM caierkoil. Tak Kak TEOJOIUTHl UMEIOT MPOCBETIECHHYIO
OIITUKY, TO OHU TPEOYIOT OCTOPOKHOTO 0OpaIlleH!s] BO BPeMsl YHCTKH.

B 3uMHee BpeMs Ipu MOKPBITUM ONTUKHA HHEEM, OCOOCHHO OKYJSPOB, €ro YIalsioT
cyxont canderkoi. [Ipu monagaHum onTHYECKUX MPUOOPOB M3 XOJO/]A B TEIUIOE MOMEIIECHUE U
HAao0OpOT HE pEeKOMEHAyeTCsl OTKphIBaTh (QyTisip B TeueHue 40-50 MuH, Tak Kak ObIcTpoe
U3MEHEHHE TeMIIEpaTypbl MOXKET IPUBECTH K 1opye mpudopa.

ITocne paboTsl onTuyeckrue MpuOOPsI MPOTHPAIOT U YKIaAbIBaloT B QyTisipsl. [lepeBo3ka
UX OCYIIECTBISIETCS TOJIBKO B (PyTiIsipax, a XpaHEHUE B CyXUX MOMELIEHUSIX, 000pYyI0BaHHBIX
cremaxkamu. LlltatuBbl XpaHsaTcs B croiikax. [Ipubopbl pacronaratoT BOaJId OT UCTOYHHKOB
terna. He pexomeHnnyercst pacnonaraTe CTEUIaKU BAOJIb HApYXHBIX cTeH. [Ipu ImM-TenpHOM
XpaHEeHUH TemIieparypa B MOMEUIeHWH AokHA ObiTh oT 5 g0 30 °C. XpaHeHHe B 3TOM ke
MMOMEILIEHUH KUCIIOT, EI0YEH U COJIEH HE JI0MYCKAeTCA.

Pa3z0opka TeomonMTa B MOJIEBBIX YCIOBUSX HE peKoMeHayeTcs. Pa3peraercst mnpou3BoAUTH
auib noBepku. CMaska TPYIIMXCS YacTell OCYILECTBISIETCS MacjaOM OINPEIEIIEHHBIX MapokK.
ITepuoanuecku (pa3 B IOJITOJa WM TOA) CMa3blBalOT FOPU3OHTAIBHBIE U BEPTHKAIBHBIE OCH,
HOJbEMHBIE, 3aKPENUTENbHbIC U HABOASIINE BUHTHI, KpEMAIIbEPy 3pUTEIbHON TpPyOBl U Apyrue

TPYLIUECS Y3JIbl U ACTAJH.



Peiiku cnemgyer comep)karh YHCTBIMH M OOeperaTh OT MEXaHWYECKHX MOBpeXIcHUU. B
IMMOJICBBIX YCJIOBUAX B Hepa6oqu COCTOSAHUHN HX YKIAABIBAIOT HAa POBHYIO ITOBCPXHOCTD,
obeperast ot mepernda, a pabouyr MOBEPXHOCTh PEHKHU - OT COJIHEUHBIX JIydel U 3arps3HCHUS.
Hamoxkime peiiku BbICYIIMBAIOT Ha YJIHIIE WM B IOMEIICHUH BJIalk OT HICTOYHHUKOB TeIljIa, TakK -
KaK OHH MoryT nedopmupoBatbes. [lpyu nauTensHOM XpaHEHUH PEMKH YCTaHABIUBAIOT B CYyXOM

MOMEIICHUH OTBECHO MJIM YKJIAJBIBAIOT Ha CTEIUIaXKaxX pedpoMm.

[lomyuenne HHCTPYMEHTOB U YXOJ 34 HUMHU
HeoOxonumbie 111 BBITIOJHEHHUST pabOT MHCTPYMEHTHI, IPUOOPHI, TTOCOOUsI OpUTaauphl
MOJIYYarOT OT COTPYAHHUKA Kadeaphl MOl POCIUCH B KypHAJe BbIIaYd U BO3BpaTa MpHOOPOB.
[Ipu nosnyyeHuu u Bo3Bpare NpuOOPOB OpUraaupam cieayeT MPOU3BOIUTh BHEIIHUN OCMOTP.
[Ipu ocMOTpe UHCTPYMEHTOB MPOBEPSETCS CIEAYIOIIEE:

1. CoxpaHHOCTh KOMILIEKTA (COTJIACHO OTIHCH).

2. [InaBHOCTH BpallleHUs BCEX JETalei, PYKOSTOK W BUHTOB (IMMOa, amMaajbl,
3PUTENBHON TPYOBI, KpEMaNIbEPhl, 3AKUMHBIX, MUKPOMETPEHHBIX U MOIbEMHBIX BUHTOB).

3. CoxpaHHOCTh YpPOBHEH MNpU allUalax TOPU3OHTAIBHOTO M BEPTUKAIBHOTO
YIJIOMEPHBIX KPYTOB, IUIABHOCTD MEPEMEIIEHUS TY3bIPbKOB YPOBHEM.

4. VlcipaBHOCTh OTYETHOM CUCTEMBI (JMH3BI JOKHBI OBITH 0€3 LlapamuH, 4eTKO
BUJIUMBI IITPUXH, IITKAJIBI).

5. UcnpaBHOCTh 3pUTENBHON TpYOBI (T0JIe 3peHHs TPYOBl JOMKHO OBITH YUCTBIM,
0e3 1apanuH, TPELlrH, JUH3bI B OIpaBax 00bEKTUBA U OKYISpe, onpaBa (hoKycHupyromie
JIMH3BI HE JIOJKHBI I1aTaThCs).

6. UucrtoTta MHCTpYMEHTAa U TPHUHAUICKHOCTEH (HE MOKHO OBITH TBUIH, TPSI3H,
pKaBUMHBI U T.[.).

7. McnipaBHOCTH CUCTEMBI OCBELIEHHS.

8. McipaBHOCTH CTOJIMKA M HOKEK IITATHBA U JIP.

060 Bcex oOHapyXEHHBIX HeJOCTaTKaxX (HEKOMIUIEKTHOCTb, HEUCIIPABHOCTh) OpUTaIup

JOJIZKCH COO6H.[I/ITL CBOEMY PYKOBOJUTEIIIO.

[IPOU3BOICTBEHHBII DTAIT
BrImiotHeHNE TOBEPOK M FOCTHPOBOK TEOI0JINTA
HCJIBI HAay4YUTBCA MNPOU3BOJUTH IMPUCMOYHBIC W IIOJICBBIC IMOBCPKHU TCOHOJIUTOB, HX
FOCTUPOBKH.
O6Gopynosanue u npuHagiexxHoct: Teogoautsl 3TSKII, 4T15IT u 3T2KII mraruBsl

HHUM, OTBECHI, OTBCPTKH, KIIHOUH, IIITHIIBKHA.



[Topsinok BBITOTHEHUS

1. BBINOJHUTH MPUEMOYHBIC IOBEPKU TEOIOTHTA.

[ToBepka — 53TO MNpoBEpKa TEXHUYECKOTO COCTOSHMSI TEOJOJUTOB IIepe] HadaaoM
MOJIEBBIX Pa0OT.

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

[ToBepku MOTyT OBITH IPUEMOYHBIMU U TIOJIEBBIMH.

[TpuemouHble MOBEPKH MPOU3BOAATCA HpPU MOJIYYEHHH TEOAOJIUTA CO CKJIaja, HpU
nepesaye ero OT MaTepUaJbHO OTBETCTBEHHOIO JIMIA, A TAKXKE €CIU TEOJOJUT IOJBEpPrajcs
MEXaHUYECKUM BO3JCHCTBUAM, yAapaMm.

[Tpy momydeHUM MHCTPYMEHTA B MEPBYIO OYepe/b NPOBEPSETCS €ro KOMIUIEKTHOCTh U
LEJIOCTHOCTh. B KOMIIIEKT K TE€OA0JIUTY AOJKHBI BXOJUTH: YEXOJI, IITATUB, OTBEC U OPUEHTHUD
— Oyccob.

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

Ecnu pe3b0a He copBaHa, HO BUHTHI pPa0OTAIOT HE MJIABHO WM UMEIOT TYTOH X0/, HYyKHO
OTIPENIENIUTh ¥ YCTPAHUTH TIPUYHHBI, BBI3BIBAIOIINE 3TH OTKJIOHEHHS.

N306paxenue B mosie 3peHUst TpyObl NOJKHO OBITH 4eTKUM. UTOOBI IPOBEPUTH 3TO
ycloBHe, TpyOy HaBOAAT Ha Oemblif TUCT OyMmaru, MpeaBapuTeIbHO HApUCOBAaH HA HEM MpsSMBbIe
JIMHUU TIOJT pa3HBIMU yIJIaMU JpyT K Apyry. Eciu n3obpaxenue aMHUN yeTkoe, 6e3 MCKaKeHUH

U paIy’KHBIX OJIMKOB, YCIOBHUE BBIMOIHSIETCS.

Puc. 1 Ocu Teomoimmra



Teomonut UMeeT caeayroImue OCHOBHBIC OCH M TNIOCKOCTH:

OcHosnas ocb (ocvb epawenus) meodoruma ZZi - NWHUS, TEPUCHIUKYISIPHAS K
TOPU30HTAILHOMY KPYTY U IPOXOIAIIas Yepe3 ero HeHTp.

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

Ocb yununopuueckoeo yposus UUI - kacatenbHas K BHYTPEHHEH MOBEPXHOCTH aMITYJIbI
YPOBHSI B HYJIBITYHKTE (HYJBIYHKT YPOBHS - HAMBBICIIAS TOUKA aMITyJIbl, CEpeInHa JeJICHUI Ha
aMITyJie).

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

IInockocme aumba - MIOCKOCTD, MPOXOIAIIAs Yepe3 BHYTPEHHUE KOHIIBI ICICHUH JIMMOa.

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

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

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

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

I[ToBepka Nel. IloBepka ocu HUIMHAPUYECKOTO YPOBHSL.

Ocp UMIMHAPUYECKOTO YPOBHS HA aluJaZe TOPU30HTAIBHOTO Kpyra J0JDKHA ObITh
NEePNEHANKYJISIPHA K OCHOBHOM OCH BPAILIEHUsI HHCTPYMEHTA.

s moBepKH 3TOr0 YCIOBUS YPOBEHb YCTAaHABIMBAIOT I10 HAIPABICHUIO JBYX
MIOABEMHBIX BHMHTOB #, Bpalllas UX B IPOTHBOIIOJOKHBIE CTOPOHBI, IPUBOAAT ITy3bIPEK HA
cepenrHy aMmyibl (puc. 2, a). 3areM ypOBEHb YCTaHABIMBAIOT IO HAIMPABICHHIO HA TPETHM
BHHT, TOBOpa4MBas TeoqoauT Ha 90 ° u, Bpamias €ro, IpuBOJAT ITy3bIPEK HA CEPEIUHY aMITYJIbI
(puc. 2, 0). TeomonuT BO3BpAILAIOT B HCXOJHOE IIOJIOKEHHE, HECKOJIbKO KOPPEKTUPYS
IIOJIOXKEHUE YPOBHs, TaK Kak IPU BPAlllCHWM BUHTAa BO3MOXKHO HEKOTOPOE €ro CMEIICHUE.

[ToBopoTtom Ha 90 ° mpoOBEpPSIOT, HET JU OTKJIOHEHUM My3bIpbKa, a 3aT€éM MOBOPAYMBAIOT



teononuT Ha 180 ° (puc.2, 6).Eciu my3pIpek Bo3ayxa OCTaJCs B HYJIECBOM IYHKTE YPOBHSI WM
OTKJIOHWJICS Ha OJJHO JI€JIEHHE — YCJIOBHE BBIIOJIHEHO. B IPOTUBHOM cily4yae UCIPaBUTEIbHBIM
BUHTOM IIy3bIpEK CMEIIAIOT Ha I[IOJIOBUHY BEJIWYMHBI OTKJIOHEHHS K LEHTPY aMIyjibl U
MOBTOPSIOT TIOBEPKY.

[ToBepka Ne 2. [loBepka BUSMPHON OCH 3PUTEIBHON TPYOBI.

BusupHas ock 3puTEnbHOI TPyOB! JODKHA OBITH MEPHEHIUKYISPHA K TOPU30HTAIBHOM
OCH BpAIlICHHUS.

Jlis moBepkH 3TOrO YCJIOBHUS TEOJOJNUT YCTAaHABJIMBAIOT B pabouee IMOJIOKEHHE,
3aKpEIUISIOT KPYr JIMMOa ¥ HaBOJAT HA YETKO BUAMMYIO YAAJIEHHYIO TOUKY. TOUKY BbIOHMpArOT
TaK, 4TOOBl TpyOa HaXOIWJIACh B IOJIOKEHHH, OMM3KOM K TOpu3oHTanbHOMY. [locie TouHOTrO
HaBEJCHMs LIEHTpa CETKM HUTEH Ha TOYKy OepyT OTCUET IO IOPU3OHTAIbHOMY KpYry Hpu
MOJIOKEHUU BEPTUKAIBHOrO Kpyra cieBa oT Tpyosl — KJI — kpyr neBo. [lamee teomonut
pa3BopauuBaioT Ha 180 a TpyOy mepeBOAsT uepe3 3€HUT U HABOAAT Ha Ty K€ TOUKY. 3aTeM
OepyT OTCYeT M0 FOPU30HTAIBHOMY KPYry IpPH IOJIO)KEHUH BEPTUKAJIBHOTO Kpyra clpaBa —
KII — xpyr npaso.

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

Ecnu 3T0 ycnoBue He BBINOJIHAETCS, MPOU3BOAST UCIPABIEHUE. YTOI MEXIAY BU3HPHOU
OCBIO U NEPHEHAUKYISIPOM K OCH €€ BPALlCHUsI Ha3blBaemcs KOAMUMAYUOHHOU NOZPEUHOCIBIO.
g ycTpaHeHMsl 3TOM INOTPEIIHOCTH BBIYUCISIOT €€ BEJIWYUHY M ONPEJENSIOT NPAaBHIBHBIN

orcuet (puc. 3).

\\ /

\ele/

OCE BPallEHHA

TpybH o7

\\ ceTKa

\ HUTeM

Puc. 3 Onpenenenne KOJUTUMAITHOHHOH ITOTPEITHOCTH:
a — pacyeT KOJUIMMAIIMOHHON MOTPEITHOCTH;

60— HCIIPABJICHUC KOJIIMMAalliOHHOM OIIIMOKH C NEpEMCIICHUECM BepTHKaHBHOﬁ HUTH



Otcuertsr:

KJI=;KII=.

KonnuManuoHHas OrpemHocTh:

C=KIJI-180°-KII, (15)

C=

[Torpemuocts Oonble JBOWHOW TOYHOCTH TEOAOJNTA, MOITOMY BBIUMCISAIOT BEpPHBIC
OTCYETBHI:

KII-© =

2

KIT+ €=

[TorpemHocTs OoJiblle JBOMHONW TOYHOCTU TEOAOJIUTA, MO3TOMY BBIYUCISIOT BEPHbIE
OTCYETBHI:

KI-¢=

2

KIT+ €=

3areM HaBOJAIIMM BUHTOM alUAaAbl TOPHU3OHTAJIBHOIO Kpyra YCTaHaBIMBAKOT
IIPABWJIBHBIN OTCUET

[Tocne nepemenieHUs anuIaabl LEHTP CETKH HUTEH CMECTUTCS ¢ TOukH. [t ucnpaBieHus
OIIMOKM OTBHHYMBAIOT KOJMA4YOK Avaparmbl, OcialisSiOT HCIpPaBUTENbHbIE BEPTUKAJIbHBIC
BHUHTBHl, @ BEPTUKAJIBHYIO HUTh INEPEMELIAIOT [0 COBHAAECHHUA C TOYKOM IIpU IOMOIIHU
VCIIPABUTEIBHBIX TOPU30HTAIBHBIX BUHTOB, 3aKPEIUIAIOT UX U TOBTOPSIIOT IIOBEPKY.

Ecin xomnvManMoOHHAs MOTPEIIHOCTh B IpeAenax JAONycKa, BUHTBl OKOHYATENIbHO
3aKperIsiOT ¥ HAaBUHYMBAIOT KOJIMAuoK Ha TpyOy.

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

['opu3oHTanmbHAsS OCh BpallleHUs 3PUTENBHOW TPYOBI JODKHA OBITH HEpIEeHAMKYIIpHa
OCHOBHOI1 OCH BpallleHUs TEOJ0IUTA.

OTO yCIIOBUE MOBEPSIOT B CIEAYIOIIEH MOCIEIOBATEIBbHOCTH. TE€O0I0MUT YyCTaHABIUBAOT
HEJIaJIeKO OT KaKOro-JIMOO BBICOKOTO MpenMeTa (cTeHsl 31aHus). Ha Hem BBIOMpAIOT TOUKY Tak,
4yTOOBI MPU HABEJIEHHM Ha 3TY TOUKY LIEHTPAa CETKU HHUTEH 3pUTENbHOW TpyOBbl BU3UpPHAs OCh
COCTaBJIsJIa C TOPU30HTOM yroi nopsaka 15—20°. HaGnrogaemyro TOUKY IPOSHUPYIOT JBaX bl
(mpu mnonoxenuun BeptukanbHoro kpyra KII u KJI), omyckas TpyOy BHHM3, ONM3KO K
TOPU30HTAILHOMY TIOJIOKEHUIO BU3MPHOH ocu. [Ipum 3TomM 00a pa3a OTMEHalOT MOJOXKEHHE
BEPTHKAIBHOTO IITPUXa CETKH B TOYKaxX al U az. TEOpPEeTHYECKH 3TH TOYKH JOJDKHBI COBIIAATh.
HecoBnaznenue o3HavaeT HaJIM4ue OMIMOKY.

[TockonpKy NEPNEHIUKYIAPHOCTh OCEHl TapaHTHpPyeTCs 3aBOJIOM, YCTpPaHEHHE 3TOro



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

HenpaBuibHOE MONI0KEHUE OCH BPAIICHUS TPYOBI OtBec

Puc. 4. Cxema noBepKy TOPU30HTAIBLHOM OCH BpaIlleHHs TPYOBbI:
a — HEeMpaBUJIbHOE MOJIOKEHUE OCH BpallleHus TPyOBbI;

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

[ToBepka Ne 4. [ToBepka MONTOKEHHsI CETKH HUTEH 3pUTENbHON TPYOBI (pHc. 5)

Puc. 5. Cxema noBepKH MOJ0KEHUS CETKU HUTEH 3pUTEIbHOM TPYOHI:

1, 2,3,4 — 3aKkpenuTebHbIC BUHTHI JHa(QparMbl

BepTukanbHast HUTh CETKU 3pUTENLHON TPYOBI 10JKHA OBITH OTBECHA, a TOPU3OHTAIbHAS
— MEPIECHIUKYIIIpPHA BEPTUKAIBHOU.

Jlns moBepku »Toro ycinoeus Ha paccrosHun 10 720 m nmopsemmBaror oTtBec. Ha
n300paXkeHNe IIHypa OTBECa HABOAST BEPTUKAJIBHYIO HUTh CETKM HHUTeW. Eciu BepTHKanbHas
HUTb CETKU HA BCEM MPOTSHKEHNUU COBIIAJAET C JIMHUEHW 0TBECA — YCIIOBHUE BBITOJIHSACTCS.

[ToBepKy MO rOPU30HTAIBHOM HUTH MPOU3BOJAT CIEAYIOUIMM 00pa3oM. [ OpH30HTAIBHYIO
HUTb CETKH 3pUTEIbHOIN TPpyObl TEOA0INTA, IPUBEJCHHOTO B paboyee MONI0KEHUE, COBMEIIAIOT

C TOYKOMW, yJIajmeHHOW mpuMepHO Ha 20 M. 3aTeM MEJICHHO MOBOPAYMBAIOT aluAany, u, €Ciu



TOYKA HE CXOJUT C TOPU3OHTAILHOM HUTH, YCIIOBHE BBINOIHICTCS.

Ecnmu  ycrnoBue He BBINONHSAETCS, OTBUHYMBAIOT KOJIMAYOK 3PHUTEIBHON  TPYOBI,
3aKpBIBAIOIINI YETHIPE HCHPABUTENBHBIX BHUHTA JuadparMel. OTH BUHTBHl OCHAOISIOT U
CETOYHOE KOJIBI[O IOBOPAYMBAIOT TaK, YTOOBl BEpTHKAIbHAs HUTh COBMAJa C JMHHUEH OTBeca,

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

o x\l]nm)pnr

BoinosiHeHne NOBEPOK U IOCTHPOBOK HUBEJIHPOB

[lenb: HayuuTbcd MPOU3BOJAUTH IPUEMOYHBIE U IIOJIEBBIE IOBEPKU HUBEIUPOB,
IOCTUPOBAHNUE HUBEIHUPOB.

O6opynoBanue u npuHaminexnoctu: HuBeaupbl 3H3KJL, 3HS5JI mratuBel K HUM,
OTBEPTKH, KIIFOUH, IIMHIbKH.

ITopsinox BbINOTHEHUS

1. BBINOMHUTE TPUEMOYHBIC TOBEPKH HUBEIIHPA.

ITprieMo4HbIE TOBEPKH TPOU3BOAATCS IIPH MOJIYYEHUN HUBEIHMPA CO CKIIaAa, IPH Iepenadye
€ro OT MaTepuantbHO OTBETCTBEHHOTO JIMLIA, @ TAKXKe €CIIM MpUOOp MOBEPrajicss MEXaHUYECKUM
BO3JECHCTBUAM, yAapaMm.

[Tpy monmyyeHUM MHCTPYMEHTa B NEPBYIO OYEpPE]b MPOBEPSETCS €ro KOMIUIEKTHOCTh U
LIEJIOCTHOCTb.

3akpenuTenbHble, HABOISAIIUME U TMOJBEMHBIE BUHTHI JOJKHBI IJIABHO BpallaTbCs. DTO
yCIIOBUE MOBEPSETCS BpaLllEHUEM 3aKPENUTEIbHBIX, HABOIAIINX U MOAbEMHbBIX BUHTOB.

Ecnu pe3pba He copBaHa, HO BUHTHI PabOTAIOT HE TUIABHO WJIM MMEIOT TYrOW X0/, HY>KHO
OTIPEAENUTh U YCTPAHUTh IPUYUHBI, BBI3BIBAIOIINE ATH OTKJIOHEHUS.

2. BBINOTHUTH MOJIEBBIC TIOBEPKH HUBEJIHPA.

[ToBepka Nel. Ochb Kpyriaoro ypoBHs JOJDKHA OBbITh MapajjiefibHa BEPTUKAIBHON OCH
BpallleHUs1 HUBEIHPA.

[TogbeMHBIMM BUHTaMHU MOJBOJAT IY3bIPEK YPOBHS B LEHTp ammyibl. [loBopaumBaroT
TpyOy HuBenupa Ha 180°. Ecnmu my3bIpek comien ¢ IeHTpa, TO HCIPaBUTEIbHBIM BHHTOM
BO3BpAIllalOT €ro K ILEHTPY Ha IIOJOBUHY BEIWYMHBI OTKJIOHEHHS, a 3aTEM IOJBEMHBIMU

BUHTaMU MOJBOAAT B LeHTp. [ToBepky U ucnpaBieHne MOBTOPSIOT HECKOJIBKO pas.



[ToBepka Ne2. BeprukanpHasi HUTh CETKH HUTEH B pabO4YeM IOJIOKEHUU HHUBEIHPA
JOJKHA OBITH OTBECHA, & TOPU3OHTAIbHAS — TEPICHIUKYIISIPHA €.

3aBoJ rapaHTUpyeT NEPHEHAUKYISIPHOCTh HUTEW CETKHU, I0ATOMY IOBEPSIOT TOJIBKO OJHY
BEPTUKAJIbHYIO HUTh. [I0 KpyriomMy ypoBHIO NPUBOJIAT HUBENUpP B pabouee nosoxkeHue. Kpecr
CeTKM HUTEH 3pUTEIbHON TPyObl HABOAAT Ha LIHYP OTBECA, PACIOJIOXKEHHBIM Ha PacCTOSIHUU
20—30 M ot HuBenupa. Ecnu BepTHKalbHAs HUTH IepeceKaeT IIHYp OTBeca — YCIOBHE HE
BBINOJIHSACTCS. B 3TOM cilydae CHMMAIOT OKYJSPHYIO 4acTh TPYOBI, OTITYCKAIOT CPEAHUN BHHT
IUIACTUHKM HAa YeTBepTh 000pOTa, a KpallHMM BHHT — Ha IeIblii 000pOT M OCTOPOKHO
IIOBOPAYMBAIOT IUIACTMHKY B HYXHYIO CTOPOHY. 3aT€M HAJEBaIOT OKYJISAPHYIO 4acTb TPYObl U
MOBEPAIOT MOJIOKEHUE ceTKU. [lociae ycTaHOBKM CETKH 3aKpeIUIsfioT IUIACTUHKY U OKYJISIPHYIO
4acTb TPYOBI.

[ToBepka Ne3. BusupHas och 3puUTENbHOM TpyObl JOJKHA OBITH MapajulebHa OCH
KOHTaKTHOI'O LIMJIMHAPUYECKOIO YPOBHS.

OTO TIJIaBHOE YCIOBUE, KOTOPOMY JOJDKEH OTBEUaTh Ka)K[blii HUBEIUP, BUSUPHYIO OCh
KOTOpOTr'0 YCTaHABJIMBAIOT TOPU30HTAJIBHO MPU TIOMOILY YPOBHSI.

[ToBepky mpOM3BOIAT ABOMHBIM HHUBEJIMPOBAHUEM JIMHUU JUIMHOM OKOO 75 M. B TOukax
A u B 3abuBarorT kocThuid. B Touke A yCTaHaBIMBAIOT HUBEIMP TaK, YTOOBI €ro OKYJSp
IIPOEKTUPOBAJICS HA LIEHTP KOCTHUIS, a B TOUKe B ycTanaBnuBaroT peiiky. Husenup npuBondar B
paboyee MoJI0KEHUE U C TOYHOCTHIO 10 1 MM PYJETKON UM pelHKoi U3MEPSIIOT BBICOTY Ipulopa
I1, T.e. paccTOsSIHKME OT LEHTPa OKYJISApa 10 HEeHTpa KocThuls. 1o peiike OepyT BEelUUUHY OTCYETa
TOYKM B —-B, 3aTeM HUBENIMp NEPEHOCAT B TOUKY B, a peliky — B Touky A. Husenup npusozsr
B pabouee MOJOKEHHE, U3MEPSIIOT BBICOTY MpHOopa Iz M Mo peiike OepyT BEIMUYMHY OTCYETa
TOYKH A — a.

Ecin Bu3npHas ocb He MapajjiesibHa OCH YPOBHSI M MMEET HAKJIOH BBEPX, TO BMECTO
OTCYETOB MO peWKaM B OJHMX TOYKaxX OYAYT B3AThl OTCUETHI B APYTUX TOUKAX C OMIMOKOM,
paBHOI X. AOCOJIIOTHBIE 3HaYEHUsI IPEBBIIICHNUS TOYKKU B Haj TOukoi A mpu HUBETUPOBAHUU C
NepBOM CTAaHIUU (HUBEIHUP B TOUYKE A )

-h =14 + X- bu co Bropoii craniuu (HUBEIUP B TOUKE A)

h=a - x - 1oMKHBI OBITH PaBHBI MY co00H. [109TOMY MOKHO 3aITUCcaTh PAaBEHCTBO

i 1+ x-

b=a-x-i,.

Otkyna

x=@_b _+na

To ecth ommbKka B 0TcueTax M3-3a HEMApaJUIEIbHOCTH BU3UPHOM OCH M OCH KOHTAKTHOTO

HWIMHIPUYECKOTO YPOBHS paBHa IMOJIyCYMME OTCUYETOB IO pelkaMm 0e3 MOJYyCyMMbl BBICOT



MHCTpyMeHTa. Eciu X He mpeBbliaeT 4 MM, TO yciaoBue BeinosiHseTcd. [Ipu x>4 MM ocu
HenapasuleabHbl. B 3TOM ciydae A craHuuu B Touke B BbuncisieTcst BepHbIl oTcuer? = a —
X, COOTBETCTBYIOLIUM MAapaUIeIbBHOCTU BU3UPHOM OCH M OCU YpPOBH:A. Bpaiuas sneBalMOHHBIN
BUHT, HABOJAT CPEAHIOI HUTh Ha 3TOT OoTcYeT. [Ipym 3TOM KOHIBI My3bIpbKa YPOBHS B IOJIE
3peHusi TPyObl pa3oiIyTcs. 3aTeM OTKPBIBAIOT KPBIIIKY, 3aKPHIBAIOIIYI0 HCIPABUTEIbHBIE
BUHTBI HUJIMHAPHUYICCKOI'0 YpOBHA, U, Bpallasd BCPTUKAJIBbHBIC UCIIPABUTCIIbHBIC BUHTHI YPOBHA,
TOYHO COBMEIIAIOT M300paKCHHsS KOHIIOB IY3bIpbKa B TOJI€ 3peHUs TpyObl. Jlias KOHTpoIs

MOBEPKY OBTOPSIOT.

HccenenoBanne KOHCTPYKIIMM TEOLOJIUTOB
YcraHoBka TeogosiMTa B padouyee IOJI0KEHHE, H3MEPEHHE TIOPH30HTAJILHBIX H
BEPTUKAJIbHBIX YIJI0B TE€OA0JUTOM
Hens: wm3yunuts yctpoiictBo TteomonutoB 4TIS5II, 3T2KII u 3TSKII u HayuuThes
IPOM3BOJIUTH OTCUETHI MO BEPHBbEPAM HM OTCUETHBIM MHKpOCKomam. [IpuoOpecTr HaBBIKH 1O
IPUBEICHUIO TEOAOJIUTa B padouee IMOJIOKEHHE, a TAaKK€ B M3MEPEHMU YIJIOB, HAYyUUTHCS

HU3MEPATDb paCCTOAHUSA € IIOMOIIBIO AAJIBHOMECPA TCOA0JIMUTA.

Ob6opynoBanue u npuHamiexxkHoctu: teogonautbl 4T15I1, 3T2KII u 3TSKII mrratussl,
HUBCJIMPHBIC PEHKH, BEXH, OJJAHKH YTIIOMEPHBIX KYpHAIOB
1 - GoxoBast KpHIIIKa;
2, 4 - 3aKpenuTeNnbHbIe BUHTHI;
3, 5 - HAaBOAIIE BUHTEIL;
6 - FOCTUPOBOYHBIN BUHT IIUJIHHIPAYECKOTO YPOBHS;

7 —IMAMHIPUYECKUHA YPOBEHD

8 - KpyTJblii ypOBEHb;

9 - FOCTUPOBOYHBIN BUHT KPYTJIOTO YPOBHSI,

10 - MuKpoCKoOTT;
11 - okynsip 3puTenbHON TPYOBI;

12 - xonmavoxk;

13 - xpemaibepa;

14 - ropuzoHTaNIBHAs OCB;

15-Busup

Puc 7 . O0mmii Bux reogonura 3TSKII



Onpenelienne HeHbI AeJieHUs JIUM0A U TOUHOCTH OTCYUTHIBAHUS
OtcueThl 10 TOPU30HTAIBHOMY U BEPTHKAJIBHOMY Kpyram
V¥ teononurta 3TSKII oTcueTHbI MUKpOCKON IIKaJOBOW. B BepxHel yacTu mosis 3peHust
MHUKPOCKOITa, 0003HaueHHOro OykBoit B (puc. 8), BUAHBI IITpUXH JrMMOa BEPTHKAIBLHOIO Kpyra
Y IITPUXU OTCYCTHOM IIKAJIbI, @ B HIDKHEW YacTH OISl 3peHus1, 0003Ha4eHHON OyKBOH I, BUITHBI

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

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

Otcuer o ropuzoHTaILHOMY Kpyry 74° 27,5

Ha o6oux kpyrax HaHeceHbI TOJIbKO I'padycHble ITPUXU. Kaxkplil rpagycHbIN IITPUX
noanucad. CrenoBarenbHO, IeHAa JeleHus JuUMOoB coctaBiseT 1°. Ha ammpanel xpyros
HAHECEHbl OTCYETHBIE IIKAJIbl C LIEHOM neieHMs 5'. OTH IIKanbl BBIBEIEHBI B I0JIE 3PEHUS
MUKpocKomna. HauanpHoe neneHue miKaabl TOpU30HTAIBHOIO Kpyra o0o3HaueHo Iudpoit 0, a
KOHEYHoe - udpoii 6, uto o3Hayaer 60'. [Ilkana BepTUKAIBHOTO Kpyra UMeeT JBa psja uudp. B
BEPXHEM pALy HadallbHBIA IITPUX, 0003HAaUeHHBIN 1K poit 0, pacroiokKeH cieBa, a KOHEUHbIH,
0003HaueHHbIH (PO 6, pacroyioKeH CrpaBa.

B HimkHeM psny oun@poBKa BINOIHEHAa HA000POT U HUGPBI UMEIOT 3HaK MUHYyc. OTCcUeT
10 TOPU3OHTAILHOMY KPYTy IIPOU3BOJIUTCS B CJIEIYIOIIEM MOPSIKE.

CHauazna cuuThIBaeTcsl ¢ JIMMOA YHCIIO IPaaycoB (IO MITPUXY JuUMOa, MONajaroIeMy Ha
OTYETHYIO IIKaJly), 3aTe€M I10 OTCUETHOMU IIKajie Oepercs oTcueT ¢ TouyHocThio 0.1 nenenus, 4ro
cootBercTByeT 0.5'. IHAEKCOM i1 OTCUMTBHIBAHUS MUHYT CIYKUT IITPUX T'PALyCHOIO JCIICHUS
auMOa, HaxoAsIuics Ha oTcueTHOW mikane. Ha puc. 2a oTcuer mo ropu3OoHTaIbHOMY KpPYTy
paBeH 125°06'.

ITpu OTCUMTBIBAHUM IO BEPTUKAIBHOMY KPYTy YMCIIO I'PaJyCOB CUMTBHIBAETCA TaK K€, Kak
U 110 TOPU3OHTAIBLHOMY Kpyry. IIpu 3ToM rpanycHble A€i€HUS BEPTHKAIBHOIO Kpyra MMEIOT

3HAKHU MO0 TUTIOC, JTMOO MUHYC.



Eciu B mpenenax mkanbl HaXoAWTcs WITpUx JMMOa Oe3 3HaKa, TO Ha IIKaJle OTCYET
Oepetcs Mo BepxHeMy psiay nudp (cieBa HampaBo), ¥ MOJHBIA OTCYET 3aMUCHIBACTCS CO 3HAKOM
wioc. [lo HwkHeMY paay nudp MIKaIbl OTCUET OEepeTcs B TOM ciydae, KOTa B Mpeenax HIKaJbl
HAXOJUTCS IITPUX JIUMOA CO 3HAKOM «MUHYC». OTCUET 3aluChIBACTCSA CO 3HAKOM MHUHYC.

1. IlpuBecTH TEOAOJUT B padouee MOJIOKEeHHE

Lenmpuposanue meoooruma 3TSKII BHINOTHSAIOT C TMOMOIIBIO HUTSAHOTO OTBECA,
YKPEIUIEHHOI0 Ha Kprouke Tperepa TeojonuTa. OcTpue OTBeca COBMEINAIOT C LIEHTPOM KoJja
(BepmIMHOW yria) HaXkaTHeM Ha yIopsl OalIMakoB INTaTHBa HOTOW W HEOOJBIIUM
NepeMeIleHueM Tperepa Ha royiopke mrarusa. LlentpupoBanue ontuueckoro teogonuta 3TSKII
MPOU3BOJAT MPU TOMOLIM BU3UPOBAHMS CETKHM HHUTEW TpyOBl HAJ BEPIIMHOW yIja, OMycKas
TpyOy BepTHUKaIbHO OOBEKTHBOM BHHU3. OTIYCTHB CTAaHOBOH BHUHT, Tperep TEOOIUTA
nepeMenaroT Ha TOJIOBKE IITaTHBA, MOKA LIEHTP CETKH HUTEH HE COBMAAET C LIEHTPOM Koja
(BepLIMHOM yTIIa).

T'opusonmuposanue meodonruma BBIIOIHSAIOT NPU TOMOIIM YPOBHS T'OPU30HTAJILHOTO
Kpyra. Ymopamisisi TOAbEMHBIMU BHHTaMH, ITy3bIDEK YpPOBHS YCTaHABIMBAIOT B CpeaHEE
MOJIOXKEHHUE.

Yemanoexka mpybwr ona nabnooenus. I'pyboe HaBenenue TpyOsl Teomonura 3TSKII Ha
BEXy NPOU3BOIAT 10 MEXAaHMYECKOMY BM3UpPY, a OTYETINBOE H300pa’k€HUE JIOCTHIaeTCs
BpallleHueM BUHTa (okycupoBku (kpemanbepbl). B teomonure 3TSKII rpyboe HaBeneHue Ha
BEXy MPOU3BOJAAT MO ONTHUYECKOMY BHU3UPY, YKPEIIEHHOMY Ha 3pUTEIbHON TpyOe, B KOTOPOM
OTUETJINBO TMPOEKTHpYyeTCs Oenblii KpecT Ha dyepHOM ¢oHe. HaBeneHue BepTHUKAIBbHON CETKH
HUTEH MpOU3BOJAT HA OCHOBAaHUE BEXH, YTO YMEHBIIAET OIIMOKY OTKJIOHEHHS BEXH OT
OTBECHOTO IIOJIOKEHUSI NPU €€ ycTaHOBKE. YeTKOoro u300pakeHHs CeTKH HUTEH TOCTUTraroT
BpallleHHeM BUHTA OKYJISIPHOHN TPYOHI.

2. W3mepuTh rOpM30HTAJIBHBII YroJ cnoco0oM MOJTHBIX IPUEMOB.

Jns  u3MepeHus TOpPU30HTAIBHOTO yIyla TEOJOJMT YCTaHABIMBAIOT B  BEpILMHE
U3MEpSeMOro yrila, HNpUBOJSAT €ro B palouee MOJIOKEHHE, 3aKpeIUIIoT JIMMO U, Bpaiias
anuaany, BUSUPYIOT TpyOy MpU MOJOKEHUHN BepTuKanbHOro kpyra KII cHagana Ha mpaByro uinu
3a/IHIOIO 110 X0y TOUKY, a 3aTEM Ha JIEBYIO WJIM [IEPEIHION0 0 X0y TOUKY. TOYHOro HaBeeHUS
BEPTUKAIbHON HUTH CETKH HAa M300pakeHHE BEXU JIOCTUTAIOT BpPAIICHHMEM HABOJSIIETO BUHTA
anmunazasl. [locre BU3MPOBaHUS HA KaXAYI0 U3 TOYEK MPOU3BOAAT OTCUETHI. Tak BHIIOIHSAETCS
HOJIyTIPUEM.

Jlist u3MepeHus yria TMOJIHBIM TPUEMOM 3PHUTEIBHYI0 TpYyOy MEpeBOISAT Yepe3 3EHUT
(BepTHKAIBHBIN KPYT MPHU 3TOM MPUHUMAET MOJ0KeHne KpyT JeBo - KJI) u Bu3upyroT cHavana

Ha 3aJIHIOI0 TOYKY, a 3aTE€M Ha IICPECAHIOIO TOUKY ITPOU3BOAAT OTCUCTEI.



JlaHHBIE U3MEPEHUH 3aHOCST B YTJIOMEPHBIN KypHaJ.

Tabnmma 1.
Y IIIoMepHBIN KypHal
Jara Hao0mroman
Teononut 3anucan
Ne No Touek | IlomoxxeHue Otcuer 1o Yron u3 | Cpennee

CTaHIIMH BHU3UPOBAHUA BCPTHUKAJIBHOI'O TOPHU30HTAJIBHOMY | IIOJYyIIpHEMa u3

Kpyra Kpyry yIJI0B

BEITIONHSAIOT BBIYUCIICHWE BEIWYHMHBI yria. BenwunHa yria w3 KaXIOro IMOJIyInpHeMa
paBHA Pa3HOCTH OTCUYETOB: OTCYET HA3aJ MUHYC OTCYET Brepes. PasHOCTh MexIy 3HAYCHHUSIMH
YIJI0B U3 MOJIYIMPUEMOB HE JO0JKHA MPEBBIIATh

* 2t'. Insa reogommra 3TSKIT : £ 2t'=+2 « 30" =1".

Ecim  ommbOka wW3MepeHWH B JOMYCTHMBIX  Tpelneiax, TO  PacCUUTHIBAIOT
CpeIHee 3HAYCHUE yIIIa, T. €. BEJIMYUHY YTiia, H3MEPEHHYIO TIOJTHBIM MTPHEMOM:

yrou u3 1-ro momynpuema Por = X

yroJi u3 2-ro noxymnpueMa o = X

Pa3HOCTHh MEXKIY yIIIaMH U3 TMOJTYIIPHEMOB

Bort-Ban = ;

CpeaHEC 3HAUYCHUC U3MEPCHHOI'O yTJIa

Bar + Ban

2

3. M3mepuTh BepTHKAJIBHBIIH YroJ

Henenus Ha nuM6e BepTukanbHOro kpyra teomonuta 3TSKII omudpoBansl mo xoxmy
YacOBOM CTpENKHU ¢ MUHYCOM U OT 0° MpOTHB X0J]a YaCOBOM CTpENIKH - Oe3 3HaKa, YTO O3HayaeT
MIOJIO)KUTEIIBHBINA OTCUET.

BepTtukanpHblii Kpyr JMMOa HAarJIyXo 3aKperjieH Ha 3pUTENbHONH TpyOe TeoqoiuTa U
IIOBOPAYMBAETCSl BMECTE C HEM BOKPYI T'OPU30HTAIBHOM OCH TPYObl OTHOCUTEIBHO HYIb-
LITPUXOB aTUAA/BI.

Jlnis u3MepeHHst yIiIoB HAaKJIOHA TE€OJ0JIUT MPHUBOIAT B pabouee MoyioKeHUe, 3aTeM IIeHTP



CEeTKM HHUTEH 3pUTEIBHOW TpPyObl BHU3UPYIOT Ha Habmomaemyro Touky (puc.8). Ilpm sTom
MOJIOKHUTCIBHBIMH CUYHUTANOTCA YIJIBI, KOr'Ja Ha6JHOI[aCMa$I TOYKa BBIIIC TOPHU30HTA HpI/IGOpa,

OTpUIATCIIbHBIMU - KOT'la HaGHIOI[aeMaSI TOYKa HUIKC T'OPHU30HTA.

FopuzouT
HHCTPpYMEHTAa

Puc. 9 [lopsnok u3mMepenust yrioB HaKJIOHA

[locne HaBeneHuss TpyObl Ha TOYKy Oepercss OTCYET MO  BEPTHUKAIBLHOMY
Kpyry (cHauaja T1pM THOJOXeHMH BepTukampHoro kpyra KII, a 3arem - KJI).
BennunHy BEpTUKAIBHOTO YIJIa ONPEAEIAIOT PACUETOM:

KJI + KIT
Kl

)

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

4. 3mepeHHe pacCTOSIHMA 110 ONITHYECKOMY AaJILHOMEPY

Ha opgHOM KOHIE H3MepsAeMOW JIMHUM YCTaHABIMBAIOT TEOJMOJMT, a HA JPyrom -
JAIIbHOMEPHYIO WJIM HUBEJIUPHYIO pelKy. [IpuBoasT TeoqoauT B pabouee MoioxKeHne, HaBoIsAT
3pUTENbHYI0 TpyOy TeoJonuTa Ha peilky u OepyT OTCuUeThl MO BEpXHEH U HIDKHEU
JTAIBHOMEPHBIM HUTAM 3pUTENbHON TpyObl. Pa3HOCTh OTCYETOB JaeT pacCTOsHHUE B
caHTHUMeTpax mo peike. [[ns ompeneneHuss yria HaKJIOHA H3MEPSIEMOrO pAcCTOSHUA K
TOPU30HTY MPOU3BOAT OTCUET MO BEPTUKAIBLHOMY KPYT'Y T€O0JIUTA.

Paccrostnuie, uW3MepeHHOE HUTAHBIM  ONTHYECKUM  JalbHOMEPOM  (HAKJIOHHOE),
BBIUHUCIIsIETCS 10 (hopmyie:

S=Kmn+eg,

rae” - koahdumuent gapHOMepa (y coBpeMeHHBIX TeononuToB K = 100); ¢ - mocTostHHAs
JansHOMEpa (B TEOJ0JIMTaX, MMEIOLINX 3PUTENbHYIO TPYOYy C BHYTpeHHeH (hOKYyCHPOBKOH, ¢ =
0);

1 - PA3HOCTh OTCYETOB IO PEHKE MO NaTbHOMEPHBIM (KPaitHUM) HUTSAM CETKU 3PUTEIBHON

TpyOBI.



HccaenoBanue KOHCTPYKIMHM HUBEJHPOB M HUBEJMPHBIX peek. CHATHE 0TCYETOB 110
HHUBEJHPHBIM peiikaM. Y CTaHOBKAa HUBEJHUPA B padouee MoJI0KeHHe

Llenb: O3HAKOMUTBHCSI C KOHCTPYKIMEH HHBEIMPOB, HAYyYUTHCS YCTAHABIMBATh WX B
pabouee M0JI0’KEHHE; HAYUUThCs IPOU3BOIUTH OTCUETHI 10 HUBEIUPHBIM peiKaMm.

Obopyoosarnue u npunaonexcnocmu: nuseaupvr 3SH3KJI, 3HS5JI u ST Berger mrarussl,
HUBEIIUPHBIE PEUKHU.

Iops10K BHINOJIHEHUS

1. YcranoBuTh HUBENMHMP M MPAKTHYECKH O3HAKOMUTBCS C €r0 KOHCTPYKIUEH

(puc. 10).

Hugenup 3H3KJI cocrout U3 1Byx yacteii — HUMXHEH U BEpXHEH.

HwxHsig yacth umeer:

® TPYKUHHYIO TUIACTHHY C OTBEPCTUEM I10/1 CTAHOBOW BUHT;

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

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

BepxHss yacTh nMeer:

® OIIOPHYIO TUTATY C KPYTIIBIM YPOBHEM JUTsI TPpyOO# yCTaHOBKH MpHOOpa;

® 3pUTENbHYIO TPYOy € LMIMHIPUYECKHMM YPOBHEM JUIl TOYHOH yCTaHOBKHM IpuOopa,
n300pakeHre KOHIIOB KOTOPOTO NEpeaaeTcsl B IMOJIe 3peHUs TPYObl CIIEUAIBHOW ONTHYECKOU
CUCTEMOH.

Co cCTOpOHBI OKyJsipa 3pUTENBHOM TpyObl HaXOIATCS HCIPABUTENbHBIE BHUHTHI
WIMHAPUYECKoro ypoBHs. Ha camMom oOkynsipe nMeeTcs KOJIbLO, BpalleHHEM KOTOPOro
NOOMBAIOTCS PE3KOTr0, YETKOTO H300pakeHHsl CETKH HHUTEW B Tmoje 3peHus Tpyosl. [lpm
HaBEJICHUH 3PUTEIBHOW TPYObl HAa PEHKy YEeTKOCTH HM300pakKeHUs IOOHMBAIOTCS BpalleHHEM
BUHTa Kpemalibephl ((POKYCHHKA) Ha 3pUTEIBHON TpyOe.

3putenbHast TpyOa ¢ OJJHOM CTOPOHBI MPUKPEIJIEHA K OMIOPHOM MINTE MAPHUPHO, YTO JaeT
BO3MOXXHOCTH 3JICBAIIMOHHBIM BHHTOM HCIIPABIATH TIOJOXEHHWE BHU3UPHOW OCH, T.€. TOYHO
NIPUBECTH €€ B TOPH30HTAIBHOE MOJIOKEHHUE (JIBE MOJIOBHHKH IIHJIMHIPUYECKOTO YPOBHS B OJIE
3peHust TPyObl CO€AMHEHBI, 00pa3zyroT mnouykpyr). Ilog oOBEKTUBOM 3pUTENBHON TPYOBI
UMEIOTCS 3aKPENUTEIbHbIN U HABOAIIMHI, NI MUKPOMETPEHHBIN, BUHTHI.

2. BBITIONHUTH CXEMY HUBENUPA M YKa3aTh €r0 COCTABHBIC YaCTH



Puc.10 Tounsrii HuBenup H-3:

a - BUJI CO CTOPOHBI KPYTJIOTO YPOBHSI; O - BHJI CO CTOPOHBI IUIMHIPUUECKOTO YPOBHSI;
B - BUJ] CO CTOPOHBI OKYJISIpa 3pUTEIBHOM TPYOBb! 0€3 Mpel0XpaHNUTEFHOIO KOJIMAauKa:
1 - norbeMHBIE BUHTHI; 2 - DJICBAIIMOHHBINA BUHT; 3 - KPYTJIbId YPOBEHB; 4 - KpeMalbepa;
S - KOpPIyC 3pUTEIbHON TPYOBI; 6 - HABOASIIIIUIA BUHT; 7 - Tperep; 8 - 3aKpenUTe/IbHBIA BUHT;
9 - 00bexTuB; 10 - OKyJIsAp ¢ AMONTPUIHBIM KOJBIIOM; 11 - KOHTAKTHBIN [MIMHIPUYECKHHA
YpPOBEHB; 12 - FOCTUPOBOYHBIE BUHTHI IUIMHIPUUECKOTO YPOBHS; 13 - kppllka; 14 - ceTka

HUTEeH; 15 - MeTayumueckas TiacTuHa; 16 - KpernekHble BUHTHI CETKH HUTEH

Tabmumna 2
TexHuueckue XxapakTepucTUKU TouHoro HuBenupa 3H-3KJI
TexHuuyeckue napamMeTpbl 3H-3KJI

Cpennsisi KBaipaTHYecKasi MOTPEITHOCTh U3MEPEHUsI MPEBBIICHUs Ha | 3

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

3. TlpakTH4ecKku 03HAKOMHUTHLCS ¢ HUBETMPHBIMH peiikamMu
Husenupnas peiika PH-3 packmagHas, W3roToBI€Ha U3 JCPEBIHHBIX OpPYCKOB
TONIIMUHON 2,5 cM, mMpuHON 8 cM. Bpycku MMEIOT ABYTaBpOBOE CEYEHHE M COETUHEHBI

MEXIy cO00M mapHUpoM. YacTu peiiku Mpy pacKiIaJblBAHUH CKPETUISIIOTCS BUHTOM.



Peitka nByctoponHss. Ha omHOU cTOpoHE pelKu JeleHUs HAHECEHbl YEpHOM, a Ha

JIPYrol KpacHOM Kpackoiu. JleleHnsl CAaHTUMETPOBBIE, Yepe3 OJUH CAHTHMETP 3aKpallCHBI

Kpackou. JlecsaTp NeIeHuH OJHOro JEUMMETPA PACIIONOKEHBI C OJHOM CTOPOHBI, BTOPOIO

nenumerpa — ¢ aApyroi. Ilpu 3ToM mepBble MATH AEICHUI KaKI0T0 JeIUMeTpa 00pa3yroT

oykBy E. JlenumeTpbl 0003HaU€HBI YUCIIAMHU.

1. VYcraHOBUTH HUBENHP MO KPYIIIOMY ¥ HWJIMHAPHYECKOMY YPOBHSIM.

2. TlpousBecTu OTCYETHI IO peiikaM, YCTaHOBJICHHBIM B ToYKax A (3axHeil) u B

| [—

-
-
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Puc. 11. Ilone 3peHus HUBenUpa

Otcuer 1o peﬁKe MPOU3BOAUTCA C TOYHOCTHIO 1O MHUIUIMMETpPA, T.€. OH JOJDKECH NMEThH

yeTbipe Lupprl. [lepBrie 1BE — KOIMYECTBO NEHUMETPOB — YMTAIOTCS MPSMO IO pPEUKe.

TpeTLfI uH(I)pa — HEJI0C KOJIMYECTBO CAHTUMCTPOB OT HavdaJla ACHUMETPA 10 l"OpPI30HT8.J'IBHOI>i

HUTHU CCTKH. quBepTaﬂ un(ppa — KOJIMYCCTBO MUIIUIUMETPOB — OIPCACIIACTCA Ha IJia3

HHTepHOHHHI/Ieﬁi ACJICHUEM ITOCJICAHETO CaHTUMETpPA l"OpPI30HT2U'ILHOI>i HUTBIO.

1. HapucoBatb cxemy HUBeNUpOBaHuUs TUHUU AB.

2. 3anmcarb OTCUETHI B )KypHAJl HUBEIUPOBaHus (Tadu. 1)

TOYHBIC

Tabnuma Ne 3
KypHan HuBenMpoBaHUs
Otuertsl 10 pelike [IpeBbrienus
[Iuxetsr TpoMesy Topu3oHT Ot™meTkHn
U+ | 3anHue| mepeaHue + - npu6opal’ BBIUHCIICHHBIE




PexornocuupoBka

Ha y4eOHOM MOTUTOHE PYKOBOAMTENb MPAKTHUKUA OIMPEACNSeT s KaXKIOH Opurassl
TPaHMIIBI YYacTKa, HA KOTOPOM HEOOXOIMMO MPOU3BECTH TOMOTPA(QUUECKYIO CHEMKY, a TAKKE
HCXOJHBIC MMYHKTHI ¢ M3BECTHBIMU KoopauHaTamu X, Y, H. O0yuaromnuecs moapoOHO U3yqaroT
Y4acTOK, BBIJICJICHHBIM 751 MpoBeAeHHS paboT. 3HAKOMSTCA C pealbHOM cHUTyaluuend Ha
MECTHOCTH, H3y4aloT pelbed) MECTHOCTH (BBIACHSAIOT dJIeMeHTapHble (OpMbl penbeda,
OTMEYAIOT X XapaKTEPHbIC TUHUU U TOUKH, PUKCHUPYeT HaJloKeHHe MeNKuX Gopm penbeda Ha
KpynHbie). Ha ocHOBe M3ydeHHs ydacTka ONpEeNessioT Ha MECTHOCTH OJIaronpusiTHbIe MecTa
JUTS 3aKPETIICHUS. BEPIUIMH TEOJOJIUTHOTO (TaXeOMETPHUUECKOT0) X0a.

Br160p MyHKTOB CHEMOYHOI CETH OCYIIECTBIISIETCS C YIETOM TaKUX YCIOBUH KakK:

* B3aWMHAS BUIUMOCTH MEXK]Y MPEIBIIYIIEM U MMOCISAYIOMNUM ITYHKTOM;

* BO3MOKHOCTH OXBaTa BCEro BBIJIECIEHHOIO y4yacTKa 0e3 MPOIYCKOB C 3aKperIeHHBIX
MYHKTOB ChEMOYHOMN CETU

* XOpOomHii 0030p MECTHOCTH C KaXJOW TOUYKH ChEMOUYHOW OCHOBBI, IMO3BOJISIOIINMA
MIPOU3BOJNTH TOMOTPA(QUUECKYIO ChEMKY;

* ynoOCTBO YCTaHOBKH ILITATHBA;

* ynoOCTBO MPOBEJEHUS YTIOBBIX U JIMHEHHBIX U3MEPEHUH U JIp.;

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

3aKkperuicHre Ha MECTHOCTH ITYHKTOB TPOU3BOJMUTCS MPEIBAPHUTEIHLHO 3ar0TOBICHHBIMHU
JEPEBSHHBIMU KOJIBIIIIKAMU M CTOPOXKKaMH JuaMeTpoMm 2 - cM. Kombliek BOMBAaIOT BPOBEHb C
3emiiei, octaBisisi He Oonee 1 - 2 cM HaJ MOBEPXHOCTHIO. B IeHTpe Kombllika 3a0UBarOT
MaJCHbKHIA TBO3JUK, HAJ KOTOPHIM B JaJIbHEHWIIEM OyaeT IEHTPUPOBATHCS TEOIOJHT.
Kompimek Oyner sBISTHCS HOCHTENIEM KOOPJAWHAT W BBICOTBHI. OH B Tpoliecce BCEH MPaKTHKU
JIOJDKEH OCTaBaThCs KECTKO 3aUKCUPOBAHHBIM. Eclii BO BpeMs MPAKTHKU KOJBIIIEK U3MEHUT
CBOE TIONIOKEHHE, TO HeoO0XoauMo OyneT ero 3akpenuTh 3aHOBO M OMPEACIUTh €ro

KOOPAWHATHI U BEICOTY.

20—-30cm
KOJAbIULICK

~

<

Puc. 12. 3akpemnieHue Ha MECTHOCTH ITyHKTOB TaXE€OMETPUUECKOTO X01a

CTOpOKOK CIY’KHUT JJi yA0OCTBa OTHICKAHUS MyHKTA. Ero JOMKHO OBITH XOPOIIO BUIHO



Ha MecTHOCTH. Ha cTopoxkke nenatoT cpe3, Ha KOTOPOM 3allMChIBalOT HOMEp OpHUrajasl 1 HOMEp
IYHKTA.

3aKkperneHHble Ha MECTHOCTH IMYHKTBl ChbEMOYHOM CETH 00pa3yloT ChbEMOYHYIO
CeTh, KOTOpas MOXKET ObITh TPEX BUOB:

1. 3aMKHyTast ceTh, IPU HEOOXOJUMOCTH C JAMArOHAIbHBIM XOJOM (CHEMKY BEIEM IO
4acOBOM CTPEJIKE, U3MEPSAEM IIPaABbIE 110 X0y YIJIbI).

2. Pa3oMmkHyTasi ceTh, onuparouiascs Ha JIB€ Iapbl MYHKTOB, (AMPEKLHOHHBINA YyTrol,
BBIYHUCIIsIEM, TUOO0 3a/1aem).

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

B ocHoBHOM oOyuaromuecss CO34al0T 3aMKHYTYIO CBEMOYHYIO CE€Thb, HHOIJIa C
JMarOHAJIbHBIM XOJ0M.

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

IIposokeHne Te0JOTUTHOIO X012

TOYKM TEOMONUTHOTO XOAAa CHY)XAaT IUIAHOBBIM CHEMOYHBIM OOOCHOBaHHMEM ISt
MPOU3BOJCTBA TONMOrpauueckux ChEMOK KpYyMHbIX MacmrtaboB. Llenp  mpomnoskeHus
TEOJOJMTHOTO XOJa, — IMOJY4YeHHE KOOPAMHAT €ro To4yeK. TeomOoNUTHBIE XOJbl MOTYT OBITh
3aMKHYTBIMHM WJIM Pa30MKHYTBIMU B 3aBUCHMOCTH OT (DOPMBI y4acTKa MECTHOCTH, MOJIEXKAILErO

CbEMKEC.

Puc 13. 3aMKHYTBIN TEOTOTUTHBIA X0 Puc 14. Pa30MKHYTBIN T€OTOTUTHBIA X0

3aMKHYTBII XOJ IpPUBSA3BIBAETCS HE MEHEE YeM K JIByM IIyHKTaM OIIOPHOM CeTH,
Pa30MKHYTBIM — K JBYM IlapaM TaKHX ITYHKTOB. YTJOBas NMPUBA3KA OCYIIECTBIISIETCS IYyTEM
U3MEpPEHUs] MPUMBIYHBIX YIJIOB: bo— ISl 3aMKHYTOro Xofa; by U bs— g pazoMkHyToro. B
MOpS/IKE MCKITIOUEHHS] Pa3OMKHYTBIM XOJ MOXXET OBITh MPUBS3aH TOJBKO K JIBYM IYHKTaM

OTIOPHOM CETH B €ro Havale. B TakoM xo/ie (BHCsueM) ToMmycKaeTcs He 60yiee IByX CTOPOH.



[Ipy cbeMke U30JUMPOBAHHBIX YYaCTKOB MECTHOCTH, KOIZla TpUBA3Ka K IyHKTaM
['ocynapcTBEHHON TI€0AE€3UYECKOM CETH HE HMMEET NPUHUUIHAIBHOIO 3HAUEHUS, 3aMKHYTbIE
TEOJIOJINTHBIE XOIbl MOIYT HE OIHpaTbCsl HA IIYHKThl OIOPHOW TI€0Je3MYeCcKOll ceTH, a
KOOPJIMHATBl UX TOYEK BBIYUCISIIOTCA B YCIIOBHO IPUHATON CHUCTEME KOOPJAMHAT, Ha3HAYaeMBbIX
nepBoil Touke. [Ipu 3TOM B 00513aTEIbHOM HOPSIIKE AETAETCS OPUEHTHUPOBAHUE NEPBOM CTOPOHBI
X0J1a OTHOCUTENBHO YacTel cBeTa, 1Jid yero B Touke T1 m3mepsercs MarHUTHbBIN asumyt AMT1 -
T2. lupexunoHHslil yron 31oil ctoponsl all-T2.mpuHuMaeTcs B KaueCTBE UCXOJHOTO M MOKET
OBITH BBIYUCIICH TIO (hopmyJie

a=Am+t d- g,

rae d — CKIIOHeHHe MarHUTHOM CTPEJIKHU; g — CONMMKEHHE MEPUIHAaHOB.

MarHuTHBII a3UMyT U3MEPSETCS MPU MOMOIIH OycCosin, KOTOpasi KPEMUTCS K TEOIOJHTY,
npu nojoxeHnu BeptukansHoro kpyra KJI. [lopsnok neiictBuil cnenyromuii.

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

2. 3akpemsfloT JUMO, OTKPEIUISIOT aaujaly M COBMEIIAIOT MX HYyJIH, [OBOpavMBas
TEONOJIUT. AlIJany 3aKpeIuIsioT.

OtkperigioT TMMO U, TOBOpayMBasi TEOAOIUT, TO0OMBAIOTCS TOUHOTO COBMEIIEHUS CTPEJIKU
oyccomn ¢ ee mmauennr C-IO (ceBep-tor). B pesynbrare HyneBoil mTpux aumba Oynaer
OpPUEHTHPOBAH Ha MarHUTHBIH ceBep. JIMMO 3aKkperuisor.

4. OTKpemIAIoT anuaaay U BU3UPYIOT 3pUTENIbHYIO TPYOY Ha BEXY, YCTAaHOBJICHHYIO M TOUKE
T2 teomonutHOro X01a. bepyT oTcueT no ropuzoHTaILHOMY KPYTY, KOTOPBIHA U Oy/IeT 3HaUeHUEM
MarHUTHOTO azumyta HanpasieHus T1-T2nepBoil cTOpOHBI TEOJOIUTHOTO X0O/a.

KamepaiabHylo 00padoTKy HAauMHAIOT C MPOBEPKHM U OOPAaOOTKH IOJIEBBIX >KYpHAJOB.
3aTeM COCTaBISIOT CXEMY TEOJOJIMTHBIX XOJOB. Y BEPLIMH MOANMCHIBAIOT CPEAHHUE 3HAUEHUS
TOPU30HTAIBHBIX YIJIOB, a BO3JIe€ KaXJOW CTOPOHBI — €€ TOpPHU30HTalbHYyI0 AnuHy. Ha cxemy
HAHOCAT TaKXe IyHKTbl T€0/Ie3MYEeCKOM CEeTH, K KOTOPBIM OCYUIECTBIIAJACh IPUBS3KA
TEOOMUTHBIX X0n0B (I1111,T1).

BoruucnurensHpie paboThl MO ONpPENEIEHUI0 KOOPAMHAT BEPIIMH TEOJ0JIMTHOIO XOJa
BKJIIOYAIOT B ceOs:

1) O6paboTKy yIIIOBBIX U3MEPCHUI W BBIYHUCIICHHE JUPEKIIMOHHBIX YTIIOB CTOPOH;

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

Bce BblunciieHns BenyTcs B CIIELUMAIbHON BEIOMOCTH. B BEIOMOCTH BBINHUCHIBAIOT BCE
HCXOJIHBIE TAaHHBIC U HAYMHAIOT 00pabOTKY.

O0pabdoTKa yriioBbIX M3MEPEHUIl U BbIYMC/IeHHE TUPEKIMOHHBIX YIJI0B CTOPOH



1) BbIUuCIAIOT CyMMY N3MEPEHHBIX YTTIOB X By
Zﬂumt :ﬂl+ﬂ2 +"“+ﬂn;

2) BeI4HCIAI0T TEOPETUYECKYIO CYMMY YITIOB X Breop

> £ oy =180 - (N —2)

T N — KOJIMYECTBO YIJIOB.

fﬂ = ZIBMM _Zﬂmeop
3) Brrancisior yriaosyro Hesi3Ky fp
4) [lonyueHHYIO YITIOBYIO HEBS3KY CPaBHHMBAIOT C JOIYCTHMOHW HEBSI3KOH, T.K.
BEJIMYMHA YIJIOBOM HEBS3KH XapaKTEPHU3YyeT TOYHOCTh M3MEPEHUs YITIOB, OHAa HE JOJDKHA OBITH
00JIBIIIE TIPENICIILHO JOMYCTUMOMN BEJTHYHHBI

f, <f

IB usm oon

rac

fﬂz)on - il \/ﬁ

Ecmn w3mepennast HeBs3ka fg,;, HE NpEeBBINIACT NOIMYCTHMOMH, TO BBIYHCICHHS
MIPOAOJIKAIOT. B MPOTUBHOM Cilyyae MOBTOPSIOT ITOJIEBBIE U3MEPEHUS.

5) YFHOBYIO HEBA3KY pacCIpCAaCIA0T IO U3MEPCHHBIM YIJIaM ITOPOBHY C O6paTHLIM

3HAKOM
f
B
5y =2
n
IIpu sTOoM
Z 5ﬁ == fﬂl{x,lfl

(ECJ'II/I HCBA3Ka HE ACIUTCA 0e3 ocTaTka Ha YHUCIO YrijoB, TO HCCKOJIBKO OoJIbIIIHE
MOIpaBKu BBOJAT B YIJIBI C KOPOTKHMMHU CTOPOHAMH, BCJICIACTBUC HCTOUYHOCTHU LCHTPUPOBAHUA

TEOJ0JUTA U BEX).

ﬂucnpi = usmi +5 i

6) BBIUUCIAIOT UCTIPABICHHBIC YTIIbI

KOHTpO.HeM MMPaBUJIBHOCTU BBIUHCIICHHHN SIBJISICTCS PAaBCHCTBO

z ﬁucnp = Z ﬂmeop



7) BBIYHCISIOT JUPEKIMOHHBIC YIIIbL. B MpemiokeHHOW 3ajaue TUPEKIIMOHHBIN
YroJI UCXOJIHOM CTOPOHBI O pyrjj-; HEOOXOIMMO HAWTH, PENIMB OOPATHYIO T'€OAC3UUYECCKYIO
3ajauy.

_ Ay _ Y= Vum

T-T1
Ax  Xp—Xpp

A
V-1 = arctg Ey

OTCIOJIA

Jns mepexona ot tabnuyHoro yria (r) K AUPEKIUOHHOMY Yty (o) HEOOXOAMMO y4ecTh
3HAaKW TpUpANICHUH KoopauHaT (Tabn.l), onpeaenuTh B KaKOW YETBEPTH JICKUT JTaHHOE
HANpaBJICHUE, YYHTHIBAsS 3HAKM TPUPAMCHUH  KOOpPAWHAT. 3aTeM, pPYKOBOJCTBYSCH
COOTHOIIIEHUEM MEXKTy TAOJTMIHBIMHU U JUPEKIIMOHHBIMU YTIIaMH, HAXOAAT TUPCKIIMOHHBINA yroJl

HanpasieHus (tadmn.4).

Tabnuua 4
CBsI3b MKy JUPEKIIMOHHBIMHU YIJIAMH U pyMOaMu

JMpeKUMOHHBINA YTOJ
[MpuparieHws 0—90° 90—180° 180—270° 270—360°
KOOpJWHAT (I yeTBepTH) (11 weTBepTH) (111 veTBepTH) (IV getBepTh)

a=r a=180° —r o3 = 180°+r a4 =360°—r
AX + - - +

Ay + + - -

Jlanee BBIUMCISIFOT TUPEKIIMOHHBIE YTIIBI OCTAIBHBIX CTOPOH 10 opMyIam

ai = ai1+180°-p,, (npasvie yenvi)

ai = 00i1-180°+ Pes (ne8ble yonvl)

IpI(S 0 j-AUPEKIIMOHHBIN YroJI ONPEETIeMON CTOPOHBI;

O j-1- JUPEKIIMOHHBINA YTOJI IPEIbIAYIIeH CTOPOHBI;

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

KoHTponeM mpaBUIBHOCTH BBIYUCICHHUS JTUPEKIIMOHHBIX VYIJIOB CTOPOH TIOJUTOHA

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

Boruuciienne npupameHuil KOOPAUHAT U KOOPAUHAT BEPIIUH X0/Aa
8) BBIUHCISAIOT MPUpAIIEHUS KOOPIUHAT
Ax=d cos a

Ay=d sin a




9) BbIUMCISIOT CyMMBI TIPUpAICHHN KOOpAUHAT XAX U XAy

IToCcKONBKY MOJUIOH 3aMKHYTBIM, TO TEOPETHYECKas CymMMa IPUPALECHUNA KOOPAMUHAT
JIOJDKHA OBITh paBHA HyMO, T.e. XAX = 0; XAy = 0. OmHako Ha NPAKTHKE BCIICJICTBHE
IOTPEIIHOCTEN YIVIOBBIX M JIMHEHHBIX MU3MEPEHUN CYMMBbl NIPUPALICHUN KOOPIWHAT PaBHBI HE
HYJIIO, 2 HEKOTOphIM BennuuHaMm fy u fy, KOTOpble Ha3bIBAIOTCS HEBA3KAMHU B INPHPAICHUSIX
koopauHar fy, = ZAX; f,=ZAy.

B pesynbraTte 3THX HEBA30K MOJUIOH OKAXXETCS PA30MKHYTBIM Ha BEJIMYMHY aOCOJIOTHON

JIMHEHOU HEBSI3KU.

fa&c = A\ fX2 + fy2

OI_IGHI/IBaIOT TOYHOCTb YTJIOBBIX U JIMHEHUHBIX I/ISMepeHI/Iﬁ 0 BEIWYHMHE OTHOCHTEIHLHOM

JIMHEHHOMN HEBI3KHU

meH S f

BrrunciaenHas OTHOCUTEIbHAS HEBI3KA CpaBHHUBACTCHA C HOHYCTHMOﬁ

don

(foon — JOMycTHMas OTHOCUTENIbHAs HEBS3KA YCTAHABIMBACTCS WHCTPYKIHUSIMH |
coctasisgeT 1:2000 — 1:1000 B 3aBUCUMOCTH OT TpeOyeMOi TOUHOCTH X0/a.)

Ecnu ycnoBue He coOiromaercs, TO TIIATEIbHO MPOBEPSIOT BCE 3alMCH U BBIUYMCIECHUS B
TOJIEBBIX JKYPHANAX M BEAOMOCT 67-3xki00MuTOION0. MMsax. Ecnm npu sTom ommlka He
oOHapyXeHa, CIelyeT BBIIIOJHUTh KOHTPOJIbHBIE U3MEPEHUS IJIUH CTOPOH.

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

3HaKoM. [Ipu 5TOM mompaBKu B MIpUPAIICHUS] KOOPAWHAT OMPEACIISIOTCS TT0 PopMyIiam:

fX fY
O :_? i Oy :_Fdi
HpI/I 3TOM ESX: = f X u ZSyz = f y
11) BpIuncasioT HCIpaBiIeHHBIE IPUPALCHUS KOOPAUHAT:

AX; yenp= Xit0ax,

AYi uenp =Yi +0ay

12) BBIYUCIAIOT CYMMBI HCIIPABICHHBIX IPUPALIEHUI KOOPIUHAT, KOTOPHIE JOJKHBI OBITH
PaBHBI HYJIIO:

ZAX; cnp— 0,

2AYi wenp =0



BeruunciieHue KOOPAMHAT BepPIIMH 3AMKHYTOI'0 TEOAOJUTHOIO X012

13) Ilo uchpaBiICHHBIM NPUPAIICHUSIM KOOPIUHAT W KOOPJMHATAM HAYAIbHOW TOYKH
IIOCJIEIOBATEIbHO BBIUUCISAIOT KOOPAUHATHI BEPIIUH TEOJIOJIMTHOTO XOAA:

Xij+1=XiTAX,

Vis=YitAy

rae Xj+1 U Yi+1 —ONpenesieMble TOUKH;

Xi u Yj— U3BeCTHbIEC KOOPJUHATHI MPEbIAYIICH TOUKH;

AX 1 Ay — nipupalleHusi KOOpJAUHAT MEXAY STUMU TOUKaMHU.

14) OxoHYATEJIbHBIM KOHTPOJEM MPABWILHOCTH BBIYMCICHUNA KOOPIMHAT CIIY)KUT
IIOJIy4eHUE KOOPAMHAT HAYAJIbHOM TOYKHU TEOJOJIMTHOIO XO/a.

Jns KOHTpOJIE M MOBBILIEHUS TOYHOCTH H3MEPEHHE PACCTOSHUM UM IPEBBILICHUI
BBITIOJHSIOT B MPSIMOM M 0OpaTHOM HampaBJieHHsIX XoAa. T. €. yroil HaKJIOHa V Ap —TIPSIMOA, a v
BA — oOparnblii. YTIIbl HakiiOHa OPSIMOTO M OOpaTHOrO HamMpaBlIEHUH JOJHKHBI OTIMYATHCS
3HaKaMH, a 3HAYE€HHUS YTJIOB HE JIOJDKHBI NPeBbILAaTh + 1'. PacXokaeHus B IPEBBILIEHUSIX MEXTY
OpSMBIM U OOpaTHBIM XOJaMH HE JOJDKHO MPEBBINIATH MO a0CoMOTHOMY 3HaueHuio 0,04 M Ha
100 M. xoma. 3a OKOHYATEIbHOE 3HAUYEHHE W3MEPEHHBIX IPEBBIINICHUN MPUHUMAIOT CpEeAHUE
aprudMeTHYECKUe U3 UX a0CONIOTHBIX BEIMYHMH CO 3HAKOM MPSIMOTO MPEBBIIICHUS.

TO4YHOCTH TPUTOHOMETPUUECKOTO HUBEIMPOBAHMS OLIEHUBAIOT IO HEBsA3Ke xoxa. Hepsasky
fh B cymme nipeBbimieHui Xh X018 BEIYKCIISAIOT 110 opMyIie:

fh=Zh — (He — Hu),

rae Hq u Hy — cooTBETCTBEHHO BBICOTHI KOHEYHOM U HaYaJIbHOM TOYEK XO0/a.

JlonmycTUMOCTh HEBSI3KH ONPENENSIIOT 10 hopMyJie

foon = 0,04 P/ n, M,

rae P — nepumerp nonuroxa;

N — 4UCII0 CTOPOH XOAA.

HeBs3ky pacnpenenstor ¢ oOpaTHbIM 3HAaKOM Ha BCE MPEBBIMIEHUS MPOMNOPLIUOHAIBLHO
JUTMHAM JIMHUHA X0/a. BBICOTHI TOUEK omnpenensitoTcs mo hopmyrie

Hi+1 = Hi + hncnpi



BGI[OMOCTB BBIYUCJIICHUA KOOPAUHAT YIJIOBBIX TOUCK 3aMKHYTOT'O TCOAOJIHUTHOI'O X044

Tabmuua 5

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

[Tpumepnsriii yroa nnl — (.) T1 = 154° 03" Ucxonsamuii qupekimorHbiid yroia I — (1)1 o ucx =91°18" =a * Cosa Ay = o *Sina
Topus. [Ipupamienus 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

Fo=2Ax F,=2\y

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

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



Buast HuBesimpoBanus

s cocraBneHUs TOonorpaguuecKux MIIAHOB M KapT, a TaKXKe IS MPOSKTHUPOBAHUS U
BBIHOCA B HATypy MHXEHEPHBIX COOPYKEHUI HEOOXOAMMO 3HATh BBICOTHI TOYEK MECTHOCTH. C
STOM 1IeNIbI0 Ha MECTHOCTH BBINOJHSIOT KOMILIEKC Te0JIe3MYecKux padoT, Ha3bIBaeMbII
HUBEJIMPOBAHUEM. B mporiecce HUBETMPOBAHUS ONPEISISIFOT PEBHIIICHUS OHUX TOUYEK 36MHON
MOBEPXHOCTH HAJ IPYTHMMH, a 3aTe€M [0 W3BECTHON BBICOTE HMCXOJHON TOYKH BBIYUCIISIOT
BBICOTHI BCEX OCTaJIbHBIX TOUEK HAJl IPUHATON YPOBEHHOI MOBEPXHOCTHIO.

B 3aBucuMOCTH OT MeToJa ONpeNeNeHUs MIPEBBIIICHUS U NPUMEHSEMBIX MPU 3TOM
nprOOPOB PAINYAIOT CICAYIONIUE BUIBI HUBEIIMPOBAHWS:

I'eomeTpuyeckoe HHUBEJIHPOBAHUE OCHOBAHO HA TPHUMCHCHUM HUBEIHMPA, KOTOPBIH
ofOecrieunBaeT TOPU3OHTAILHOE  IMOJIOXKEHHE JIMHUKW  BuU3WpoBaHus. ['eomerpuueckoe
HUBEJIHPOBAHUE MOXKET OBITh BHITIOJHEHO TaKXKe MPU MOMOIIH T€OI0JIUTA-TaXeOMeTpa.

TpuroHomerpuyeckoe HUBEJIMPOBAHHE TPOU3BOJUTCSA IIyTeM HW3MEpPEHHUS yria
HAKJIOHA BU3UPHON JTMHUH K TOPU30HTY U PACCTOSIHHSI MKy HUBEIIMPYESMBIMU TOUYKAMH. Y TJIBI
HAKJIOHA U3MEPSIOT TEOJOTUTOM, PACCTOSIHHS — MEPHOH JICHTOM, JaIbHOMEPOM.

CrepeodoTorpammerpuyeckoe HHUBEJIHPOBAHHE — STO OIpPENEICHHE BBICOT TOYEK
MECTHOCTH ITOCPEJICTBOM M3MEPECHHSI CTEPEOIap adpPOKOCMUYCCKHX W HA3€MHBIX CHUMKOB. DTOT
BUJ] HUBEJIMPOBAHUS UMEET IMIMPOKOE TIPUMEHEHHE, TaK KaK a’dpodoToTornorpapuieckas CheMKa
B HACTOSAIIEE BpEeMs SBIISIETCS OCHOBHBIM METOJIOM KapTorpadrupoBaHUs TEPPUTOPHUH.

Bapomerpuyeckoe HuBeanpoBanue (pu3nyeckoe HHUBEIUPOBAHHME) OCHOBAHO Ha
OTIpE/ICIICHUU TIPEBBIMICHUH TI0 PAa3HOCTH aTMOC(HEPHOTO JABJICHHS B PA3IMYHBIX IO BHICOTE
TOYKaX MECTHOCTH. Pa3HOCTH JaBJICHHS HW3MEpSEeTCS C MOMOIIbI0 0apOMETPOB-aHEPOUIOB C
YU4ETOM pa3HMIIBI TeMIepaTypbl BO3ayXa. TOYHOCTH ONpPENENEeHHUS BBICOT TOUYEK W3
0apoMeTpuYecKoro HHBENUPOBaHHUS HeBbiIcOka — oT 0,5 mo 2 M. bapomerpuueckoe
HUBCJIMPOBAHUE TPUMEHSETCS B OCHOBHOM IIPH PEKOTHOCIMPOBOYHBIX M HM3BICKATEIBCKIX
paborax.

I'uapocraTuyeckoe HuBeaupoBaHue ((PU3NUYECKOE HUBEIMPOBAHHE) OCHOBAHO Ha
CBOICTBE JKUJIKOCTEH B COOOIAIONIMXCS COCYIax OCTaBaThbcs HA OAHOM ypoBHeE. 1o pasHocTu
OTCYETOB IIKAJI JIByX OJMHAKOBBIX COCYIOB TOJYYaeTCsl Pa3HOCTh BHICOT TOYEK (TIPEBHIIIICHHE).
['uapocraTideckoe HUBEIMPOBAHUE TPUMEHSETCS IS ONpeIeICHHs] HeOOBITUX MPEBIIICHUH
pyU HAOJIFIOICHUSX 32 OCAJKaMH 3/IaHUN U MPOMBIIIICHHBIX COOPYKEHUH, MPU apXUTEKTYPHBIX
oOMepax, Ipu MOHTaKE TEXHOJIIOTUYECKOTO 000PYIOBAHUS H JIP.

ABTOMaTHYeCKOe HHMBeJIHPOBAHMEe TPOM3BOAUTCA B  MPOLECCE  JIBHXKEHUS

TPAHCIIOPTHOTO CPEJACTBA, OOOPYIOBAHHOTO IMPUOOPOM, ABTOMATHYECKH BbIUEPUMBAIOIINM



npodUIIh MYTH U MO3BOJISIIOIIMM ONPEENSTh BHICOTHI TOUEK MECTHOCTH.

PagnonokanuoHHoe  HUBEJMPOBAHMEe, B  KOTOPOM  MCHOJB3YIOT  CKOPOCTb
pacnpoCTpaHEHUs] TMpPSAMBIX U OTPAKEHHBIX O3JEKTPOMAarHUTHBIX BOJH OT HCTOYHUKA
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'eomeTpuyeckoe HUBEJIMPOBAHNE BHIIOJHAIOT IIYTEM BU3HPOBAHUS TOPU30HTAIBHBIM
Jy4oM TpyOoil HUBENIMpA U OTCUUTHIBAHUS BBICOTHI BUSHPHOIO JIyda HaJ 36MHOM ITOBEPXHOCTHIO
B HEKOTOPOM €€ TOYKE MO0 OTBECHO IOCTABJICHHOW B 3TOM TOYKE PEHKE C HAHECCHHBIMU Ha HEH
JIEJNeHUAMUA WM ITpuxamMu. OOBIYHO TPHUMEHSIIOT MemoO HUBEIUPOBAHUA 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 YCIOBUNH MECTHOCTH, HO JIOJDKHBI ObITh MPUMEPHO paBHHBI U He Oojee 100—
150 m.

[MpeBsbitienre h oHOM TOYKKM HaI IPYrod OMpeneNseTcs pa3HOCThIO OTCUETOB @ U b 1o
peiikaMm, Tak uto h = a — b. Tak kKak TOYKH, B KOTOPBIX YCTAHOBJICHBI PEUKH, OJM3KHU JPYT K
JIpYTY, TO U3MEPEHHOE NPEBBIILIEHNE OJHOW M3 HUX OTHOCHUTENBHO JPYTOM MOYKHO IPUHSATH 3a

pacCToOAHNUEC MCKY MTPOXOAAIIUMHU Y€PE3 HUX YPOBEHHbIMU NOBEPXHOCMIAMU.

H Jly4 BU3UpOBAHUA
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Puc.15 HuBenupoBaHue U3 cepeinHbl



Ecin reomMerpuueckuM HUBEIMPOBAHUEM OIPEACIEHBI MOCIEI0BATENBHO IPEBBILICHUS
mexay Toukamud A u B, B u C, C u D u 1.0 1o mo6oit ynanéunoit touku K, 1o myrém
CYMMHUPOBaHHUSI MOYKHO MOJYYUTh U3MEPEHHOE NPEBBIIIEHUE TOUKH K OTHOCHUTEIBHO TOYKU A
WM UCXOAHOW TOYKH O, IPUHATOM 3a HayaJlo CYeTa BBICOT. Y POBHEHHBIE TOBEPXHOCTU 3EMIIH,
MpOBEACHHBIE HAa PA3IUYHBIX BBICOTAX WM B PA3IMYHBIX TOYKAX 3EMHOW IOBEPXHOCTH, HE
napajieNibHel Mexay coOoi. IlosTomy nist ompeneneHus HusenupHou 6vicomsl TOYKH K
HEOOXOUMO HW3MEPEHHOE TPEBHIIICHHE OTHOCHUTEIBbHO HUCXOMHOW TOukd (O UCHPaBUTH
MONPABKOM, YUYUTHIBAIOLIEH HE MMapaJUIEIbHOCTh YPOBHEHHBIX IOBEPXHOCTENW 3eMIIH.

B namieli ctpane mpuHsTa CUCTEMa HOPMAJBHBIX BBICOT, OTCUMTHIBAEMBIX OT CPEIHETO
ypoBHs banTuiickoro Mops, onpeneaeHHOro 13 MHOTOJIETHUX HAOII0€HUI OTHOCUTEIBHO HYJIS
¢yrmroka B Kponmranre. B 3aBUCHMOCTH OT TOYHOCTH U MOCJEI0BATENILHOCTH BBIMOTHEHHUS
paboThI O TEOMETPUUECKOMY HUBETUPOBAHUIO MOAPA3ICISIIOTCS Ha KIIACCHI.

HuBenupoBanue [ kiacca BBIOJNHSIOT BBICOKOTOYHBIMM HUBEIHUPAMU U IITPUXOBBIMU
WHBapHBIMU peKaMH MO 0CO0O0 BHIOPAHHBIM JIMHHSIM BJIOJIb KEJIE3HBIX W IIOCCEHHBIX JOPOT,
OeperoB Mopel U peK, a Takke IO JAp. TpaccaM, BaXKHBIM B TOM WJIM WHOM OTHoumieHuu. [lo
JUHUSAM HHUBenupoBaHusa | kiacca cpemHsisi KBaJpaTW4Has ciaydaifHas ommOKa ompeseNeHus
BBICOT He TpeBbImaeT +0,5 mu, a cucremarudeckas omuOka Bcerga meHee +0,1 wm Ha 1 xu
xona. HusenupoBanue | kitacca MoBTOPSIIOT HE pexe, 4eM uepes 25 JIeT, a B OTJEIbHBIX palloHax
3HAUUTENBHO Yallle, YTOOBI OTYyYUTh JAHHBIE O BO3MOXHBIX BEPTUKAIBHBIX JBHKEHHUSIX 36MHON
KOPBIL.

Mexny NyHKTaMu HUBEJIUpPOBAaHMUS | Kilacca MpOKIIAIBIBAIOT JIMHUM HUBEIUpOBaHUS [l
KJlacca, KOTOpbIe 00pa3yroT monuroHel ¢ mepumerpoM 500—600 xm m XapakTepu3yroTcs
cpenHel KBaJpaTUYHOM CIy4aifHON omMOKON oKoso =1 mm U cuctemMarnyeckoil omuokoit +0,2
mm Ha 1 km xona. Husenupusie nuauu I u IV knaccoB npoxnaapiBaroTCs HA OCHOBE JIMHUMI
BBICIIMX KJIACCOB M CIy’KaT AJsl JajbHEHIIEero CrylmIeHUsl MYHKTOB HHUBEIMpPHOW ceTu. [[is
JOJITOBPEMEHHON COXPAaHHOCTH HUBEJUPHBIE NYHKTHI, BbIOWpaeMmble depe3 Kaxkiable 5—/7 Kum,
3aKpEIUIAIOTC Ha MECTHOCTU penepamu WIA MApKamu HUSETUPHbIMU, 3aKJIaJbIBAEMbIMH B
TPYHT, CTEHbl KAMEHHBIX 3/IaHHM, YCTOH MOCTOB.

1. Cpa3y mnocne OKOHYaHMSI HUBEIMPOBAHUS €€ B I0JI€ BBIYUCIAIOT HEBA3KY
npeBbimennii  th 3aMKHYTOrO XO0Ma Kak CyMMY BCEeX 3HAYEHUHW W3MEPEHHBIX CPEIHHX
IIPEBBILLICHUN:

fh=X huzm

B 3aMKHYTOM MOJHroHe cymma BCeX MPEBBILICHUM TOIKHA ObITh paBHA HYJIIO:

Y hreop =0



Hessi3ka th cuntaercst 1omycTUMOi, €I OHA YAOBJIETBOPSET YCIOBHUIO:

fh (Mm) < 2,8xVn

[JIE N - YUCJIO CTAaHUUW HUBEJIMPHOIO X014,

WA

fh (Mm) < 20x\P

rae P - nepuMerp HUBETUPHOIO X04a B KWIOMETpPAX.

2. JlomycTuMyro HEBSI3KY 3aMKHYyTOTO Xx01a th pacmpenenstor ¢ oOpaTHBIM 3HAKOM Ha BCE
cranmuu: ch=-fh/n

Y BBIYHCIIIOT UCIIPaBJICHHBIC (YPAaBHEHHBIC) IIPEBBIIICHUS

hucn xak hucn = husm + ch

Kontpoib. CyMMa BceX UCIPABIEHHBIX MPEBBIIEHUH 10>KHA PABHITHCS HYJIIO.

4. AOGCONIOTHBIE BBICOTHI TOUEK 3aMKHYTOTO HUBEIMPHOTO XOJa BBIYUCIAIOTCS B METpPax
10 UCIIPABJIICHHBIM PEBBIIEHUSIM, KOTOPBIE TAKKE MTEPEBOIATCS B METPBI,

Hi+1= Hi + hucn (m)

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

HcnpaBneHHble NMPEBBINICHUS U BBIUUCICHHBIE BBICOTHI TOUYEK 3alIMCHIBAIOT B BEJOMOCTH
BbIcOT (IIpunoxxenue). Koutpons. B pe3ynbrare BBIUUCIEHHH BBICOT TOYEK 3aMKHYTOTO XOJa
JIOJDKHA OBITh TIOJIy4€HA BBICOTA IMepBOM TOUkH. [Ipu 00paboTke pe3ylbTaToB pa3OMKHYTOTO
HUBEJHMPHOTO X0/1a HEBSA3KY HUBEIUPHOTO X012 BEIYHUCISIOT 1O opMyIie:

nad P2 Bery fh = HPn2 — H

JlonmycTrMoe 3Ha4eHne HEeBA3KU BBIUMCISIETCS 110 CleAyrolei ¢popmyrne:

(Hmon=%50mm L,

rac L- AJIMHA XO0Jid, BBIpAXKCHHAA B KHJIOMETpPAXx.

Ecmmn th < ( th )zom,

TO TMPOU3BOJAT YBA3KY HHUBEIHMPHOTO XOJa, C ATOW IEJbI0 BBIYUCISIFOT monpaBku Vh 1o
dbopmyre:

NfVhh=-—,

rae N — 4uciio CTaHIMI B HUBEJIUPHOM XO/JIE.

[TormpaBka * Vh BBOAMTCS HEMOCPECTBEHHO B BHIYMCIICHHBIC OTMETKHU 110 OopMYyIIe:

h*Vh=ixV,

/i€ 1 — HOMEp CTaHLHUU.

TpuroHomerpuveckoe HUBeJIMPOBAHHUE

TpuroHomeTprueckoe HUBEIMPOBAHUE — METO]I ONIPEIeNIEHUs PA3HOCTEN BHICOT TOUEK HA
36MHOM MOBEPXHOCTH IO U3MEPEHHOMY YIUIy HAKJIOHA U JIJIMHE HAKJIOHHOW JIMHUW BU3UPOBAHUSA

WK €€ IPOEeKIIMU Ha TOPU30HTANBHYIO TNIOCKOCTh. [IpeBbiienue h onpeaenstor nmo popmymnam:



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

N — yroJ HaKJIOHA BU3UPHOIO JIyya;

S — /uIMHA TUHUM BU3MPOBAHMUS,

S — rOpU30HTaIbHAs IPOEKIIMS;

| — BBICOTA TIPHOOPA;

V — BbICOTa BU3UPOBAHHUS.

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

B nponecce TpuroHOMeTpUYECKOr0 HUBEIUPOBAHUS HA MECTHOCTU U3MEPSIIOT PACCTOSHUE
Mexay Toukamu A u B (/]) u yron Hakiona 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 HUBEIUPOBAHUS
[Topsinok n3mMepeHui Ha CTaHIUU
Hag Toukoit A ycraHaBnmmBaroT Teomonut (puc. 16), a B Touke B peiiky. U3mepstor
BBICOTY TpuOOpa | HajJ TOYKOH A (BbICOTa MPHOOpPa — ATO PACCTOSIHUE TIO OTBECHOW JIMHHUU OT
OCH BpallleHus TPyOBI O IIEHTpa MyHKTa), a BHICOTA BU3UPHOW IIENHM Ha peiike paBHa V. s
M3MEpEHUS yIJla HaKJIOHa V BU3UPYIOT Ha 33/IaHHYIO TOUKY U OepyT OTCUETHI 110 BEPTUKATILHOMY
kpyry mpu nByx monoxkeHusx kpyra (KJI u KII), Beramcnstor yron HakioHa. M3mepstor

pacCTosIHUC MCXKAY TOYKaMH, a 3aTCM BbIUYUCIIAIOT TOPU3OHTAJIIBHOC IIPOJIOKCHHUC d, 1o

dbopmyre:

d=J] cosv.



3Hasi TOPU30HTAIBHOE MPOJIOKEHHUE U YroJl HAKJIOHA V MOKHO BBIYUCIIUTH MPEBBIIICHHUE
T. B Hax T. A mo gopmyre:
h=dtgv+i-v
rae d — rOpU30HTAIBHOE MPOJIOKEHHE;
| — BBICOTA MHCTPYMEHTA,;
V — BBICOTa BU3UPOBAHMUSL.
Ecnu V=i, TO npeBbIllicHHE MOXHO BRIYUCIUTD 10 opmyse h' = dtg v
Tak kak pabortaTe ¢ mocieaHeil ¢opMmynol ymoOHee NpH ChEMKE Ha pelKe 3apaHee
OTMEUAIOT BBICOTY MpUOOpa TECEeMKOW HIIM PEe3UMHKOM U MPU MU3MEPEHUU BEPTUKAJIBLHOTO yria

JIeNaroT HABEJICHUS HE Ha BEpX peWKH, a Ha BBICOTY IIpuOOpa.



Taoauma 6

BeaoMocTh BbIYHCIEHUS] TOPU30HTAJBHBIX leO.]IO)ReHI/Iﬁ CTOPOH U BBICOTHBIX OTMETOK TOYECK TCOAOJUTHOI'O X01a

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;ég\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>=Hi:hyo
149.50 149.56 +0° 14' -0° 12
T3 H 3-H:hos
86.50 86.46 +2° 52’ -2° 50°
T4 H 4=Hs:hzs
88.86 88.88 +1° 58’ -2° 00
T5 Hs-Has:has
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

TaxeoMmeTpusi - O3Ha4aeT CcKopousMmepeHue (ObICTpas CheMKa). OJTa CheMKa
o0ecneunBaeT MoJiydeHue TOnorpaduyeckoro miaHa B KOPOTKUE CPOKH C TOUHOCTHIO, KOTOpast
OKa3bIBACTCsl JOCTaTOYHOM IpU pPEIIEHMHM MHOTMX TEOJIOTMYECKUX U  HHXKEHEpHO-
CTPOUTEINBHBIX 3a/au.

BrictpoTa chEMKM oOOecreuynmBaeTCsi T€M, YTO BCE HM3MEPEHHUS HPOU3BOIATCS OJHUM
npuOOpoM - TaxeoMETPOM, B pe3ylbTaTe OJHOTO BHU3WPOBAHHS HA CHUMAEMYIO TOUKY
IOJIy4aloT BCe HEOOXOAMMBIE JaHHbIE IS OINpPENETIeHUs IUIAHOBOTO IOJOXKEHHS TOUKU U ee
BBICOTHOW OTMETKH.

TaxeoMmerpuueckas cheMKa IPOBOAMUTCS B 4 3Tana:

1. PekorHocuupoBKa.

OcHoBHBbIE 33a4u:

1) 03HAKOMHUTKCS C pealbHOM CUTyalllel Ha MECTHOCTHU Ui ChEMKHU;

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

2. I3mepenus 1o CO31aHUI0 CbEMOYHOM CETH MPOKIIAIKON

TaXEOMETPUUYECKOT0 UJIU IJIAHOBO-BBICOTHOTO X0/1a.

3. CpemKka 00BEKTOB CUTYAIH U penbeda.

4. KamepanbpHas 00paboTKa pe3yabTaToB MOJIEBBIX U3MEPEH U U

MOCTPOEHHUE TONOrPaPUUECKOro 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
IITaTUBa HEOOXOJUMO MPHUBECTH B TOPU3OHTAIBHOE IMOJIOXKEHUE, HHAa4ye, NMpPU YCTAaHOBKE
npubopa Ha CTOJHMK, MOXKET HE XBAaTUTh XOJa MOJBbEMHBIX BHHTOB I FOPU30HTHPOBAHUS
npuodopa.

2. [loarotaBnuBaeM mpubOp K pabore (ycTaHaBIMBaeM €ro Ha CTOJMK IITaTHBA,
TOPU30HTUPYEM, LIEHTPUPYEM, TIOATOTaBIMBAEM 3pUTENbHYI0 TpyOy K TPOBEACHUIO
U3MEPEHUN).

3. Buzupyem Ha 3aaHIO0 peiiky (mpaByr cTopony), nmpu kpyre seso (KJI). (s
MOBBIIIEHNS] TOYHOCTH U3MEPEHUSI TOPU3OHTAIBHOIO yria, IepBO€ BU3UPOBAHUE MPOU3BOIUM
Ha OCHOBAHUE PEUKH).

2. BusupyeM Ha  BBICOTY HUHCTpyMeHTa. @DuUKCUpyeM  3Hau€HUE
BEPTHUKAJIBLHOTO yriia Vx| ¥ JaTbHOMEPHOTO paccTossHus Dy.x).

3. Busupyewm Ha nepeHIo0 peiky (JIeByI0 CTOpOHY), OepeM oTcuer Nl



4. Busupyewm Ha BBICOTY HHCTPYMeHTa, O0epem oTcueT V. u Dy

5. IIpon3BOaUM BBIYHCIIEHHS] TOPU3OHTAIBHOIO YIild B KJT

[lepeBogum TpyOy uepe3 3€HHT, OTKperwisieM anuaany (MmO He Tporaem A0 KOHIIA
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 NIEpPEAHEH pelKH (JIEBYIO CTOPOHY), OepeM oTcueT N2

4. Buszupyem Ha BBICOTY HHCTpYMeHTa, 0epem otcueT V. u Dyy.

5. [Ipou3BoauM BbIUMCIIEHUS TOPU3OHTAIBHOTO yIila B ki

He cmemasicy, moncuuteiBaem: B < 2t (aBoitHO# TouHOCTH TpUbOpPa);

A D< 1/400 ecnu ncmosib30BajICs TEOAOIHT MIPH MPOBEICHUU U3MEPECHU;

I V= Vo-Vra™

CBEMKA MECTHOCTHU ITPU ITOMOILIU GPS

bypHoe pa3BuTHEe HaykM M TEXHUKH, a TaKKe IOTPeOHOCTH B Oosiee ObICTpOM U
MOOWJIBHOM ONpEAeTICHHE MECTONOI0XKEHHS, KOOPAUHAT M MPUPAIICHUH KOOPIAUHAT ITO3BOJINIO
CO37aTh MPHUHIMIIMATILHO HOBOE HAIpPABIICHWE B WH)KCHEPHBIX M3BICKAHUSX — CITyTHHUKOBBIC
METO/IbI U3MEPEHUS

B panmHOM MeToje BMECTO TPUBBIYHBIX HETOJBHKHBIX ITYHKTOB TOCYJIapCTBEHHOMN
TeOJIC3UYCCKON CETH HWCIOJIB3YIOTCS TIOJBHMKHBIC CITYTHUKH, KOOPJWHATHI KOTOPBIX MOYKHO
BBIUKCIIUTH Ha TF000H MHTEPECYIOINNA MOMEHT BPEMEHH.

Ha nanHBIE MOMEHT /Ui BBINONHEHUS PaOOT CIIYTHHUKOBBIM METOIOM HCIOJIBb3YOTCS
CIYTHUKH JIBYX I100anbHbIX cucteM ompeaeneHus mecrononoxenus ['JIOHACC (I'JIOGanbHas
Hasuranmonnass CrnytHukoBasi CucremMa - POCCHICKasi CITyTHHKOBAs CHUCTEMa HABUTAIlUH) H
NAVSTAR GPS (NAVigation System with Time And Ranging Global Positioning System —
HABUTAIIMOHHAS CHCTEMa OTIPEeIeNICHUs] PACCTOSIHUS U BpEMEHHU.

Mertoast GPS uzmepenuii B reone3nu

CraTrueckue METOIbI U3MEPEHHsI SBISIOTCS 00JIee TOYHBIMU, HO M TPEOYIOT HANMOOBIITNX
BPEMEHHBIX 3aTpaT. BpeMs Ha OJHOM OIpenesieMOM MyHKTe MOXeT kojebarbes oT 30 MUHYT
JI0 HECKOJBKHUX YacOB, B 3aBUCUMOCTU OT HEOOXOIMMOW TOYHOCTH M BHEIIHMX ycnoBuil. [lpu
JAHHOM MeToAaukh wu3zMepeHud Bce GPS mpueMHUKM CTOSAT HENOABMKHO HA TOYKaxX C
W3BECTHBIMH KOOPJMHATAMH M Ha ONpeAesiseMbIX ToukaxX. CTaTHYeCKHe METOJbI W3MEpPEHUS
OOBIYHO  HCIOJNB3YIOTCS TPH  CO3JaHHE TEOJe3WYECKHX CeTell  pa3iauyHOro Kjacca
(rocymapcTBeHHast —reojie3MuecKasl CeTh, TOpOJCKas Treoje3uveckas CeTb, OIOpHas
reojie3nvecKas CeTb U T.1.).

Kunematnueckne METOABI U3MEPCHUA MCHEC TOYHBI YEM CTATHUYCCKHUE, U UCIIOJIB3YETCA B



OCHOBHOM JIJIsl TIPOM3BOICTBA TOMOTPaPUIECKON CheMKU. BpeMsi mpou3BoicTBa U3MEpPEHUH Ha
OJTHOM OTIpE/IEsIEMOM ITYHKTE B CpeAHeM OyleT 3aHuMaTh He Oojee MuUHYTHL [lpu maHHOM
MeToquke u3Mepenuii oquH GPS mnpuemHuk (6a30BBIH) CTOMT HAa TOYKE C W3BECTHBIMH
KoopauHatamu, a Bropord GPS npuemHuk (poBep) mepeaBuraercs oT Touke kK Touke. Eciou 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 mnoiyduTh KOOPAMHATHL WU MPUPANICHUS KOOPAUHAT
HEIOCPEICTBEHHO B MOMEHT HM3MEpPEHHsI C BBICOKOW TOYHOCTb, NPU YEM BpeMs CTOSHHUS
IIPUEMHUKA HA TOYKE 3aHUMAET HECKOJIBKO CEKYH/I.

[IpeumyiiecTBa CIyTHUKOBBIX METO0B U3MEPEHUSI:

1.Bbicokasi CKOpOCTh MPOU3BOCTBA PAOOT;

2.Mobunsnocts GPS usmepenuii;

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

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

Hanecenue Ha NJIaH TOYEK CHEMOYHOr0 000CHOBAHUS 110 KOOPAUHATAM

Jls HaHeceHUs Ha MJIaH TOYEK CheMOYHOTO 0OOCHOBAHUS MO KOOPAMHATAM CTPOUM CETKY
u3 16 xBagpatoB (4 x 4) co cropoHoi kBaapata 10 cm. IlmaH TeoAOTUTHON CHEMKHU
cocTaBisieTcs B maciutade 1:1000,

JlnuHa cTOpOHBI KBajpara ceTkd B Macmitabe rutana paBHa 100 M. Hawamo xoopaunat
BbIOHMpaeM B IOT0-3aMagHOM YIIy ceTkH. [loamuchiBaeM KKyl JTUHUIO KOOPAUHATHOW CETKH
gepe3 100 metpoB (pucyHok 17).

Jnst mocTpoeHHsT TOYKK MO KOOpAMHATAM HEOOXOIMMO BHAYalie OMPENEIUTh KBaJpaT, B
KOTOPOM JOJDKHAa OBbITh Touka. Touka chemMouHOro obOocHoBaHus T1 umeer cruemyoiue

KOOpAUHATHI:

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



[Tonb3ysick MacmTaOHOW JTMHEHKON U

200 U3MEPUTENEM, OTKIaAbIBAIOT 110 OCU X OT

ropusoHTanbHON TuHUHE (X = 100) mo obenm

BEPTUKAJIbHBIM CTOpOHaM KBazapata 31,7m,

COCAMHAA KOHIBI OTIOXKCHHBIX paCCTOSIHI/Iﬁ

100
psIMON TOHKOHM JuHMENW. OT BEpTUKAIBHOU
aguaun Y = 0 BOpaBo, MO TOCTPOCHHOM
npsmoit —  61,6M, genaloT  HaKJIOH
0. - muamerpom 0,1mMM, O0OBOIS €ro KpYyKKOM

auaMeTpoMm 1,5 MM M TIOJAMUCHIBAIOT HOMED

BCPIINHEBI.

Pucynok 17. — Hanecenue Ha mian

TOYCK I10 KOOpAWHATaAM

AHaJOTMYHO TPOU3BOJAT MOCTPOEHUE BCEX JAPYTUX TOYEK CHEMOYHOTO OOOCHOBAHMS.
KoHTponeM City’)KUT pacCTOSIHUE MEXAY COCEIHUMHU TOYKaMu. M3MepsIoT Ha IUIaHE pacCTOSTHUE
Y CPaBHHUBAIOT C TOPU3OHTAIBHBIM IPOJIOKEHUEM 3TOM JIMHUM, B3ATBIM M3 >KypHaja ChEMKH.
Pacxoxnenne nomxHO OBITH B Tpeaenax rpaduyeckod TouHoctu miaHa 0,2 M. Touku
CbEMOYHOI'0 OOOCHOBaHUS IOCJIEIOBATEIbHO COEIUHSAIOT TOHKMMHU JMHUSAMHU. [locTpoenHoe
TaKUM 00pa3oM IJIaHOBOE OOOCHOBAHUE CIYXKHUT OMOPOH JUIs HAKIa KU KOHTYPOB MECTHOCTH.

Hanecenune Ha MJIaH CUTyanuu

[Io naHHBIM TMONEBBIX HM3MEPEHMH U aOpUCOB, BBINOJIHEHHBIX IPH TPOU3BOJICTBE
TEOJIOJINTHOM CheMKH, cocTaBisercss miuaH B macmrtadbe 1:1000. Ilpu nmomormm wuzmepuTens,
re0Ie3NYECKOro TPAHCIOPTHpA M MacIITaOHON JMHEHKH BCe MOJPOOHOCTU CHEMKH MEPEHOCST
Ha IJIaH B TOPsi/IKE, OOpPaTHOM ChEMKE.

Cnoco0 noctpoeHusi 00bEKTOB MECTHOCTH Ha IIaHE COOTBETCTBYET CIOCOO0Y ChEMKH Ha
MecTHOCTH. [Ipu mocTpoeHMHM OOBEKTOB MECTHOCTM Ha IUJIaHE BCE BCIIOMOTATEJIbHbBIE
MIOCTPOEHHUS BBINIOJHSIOT B TOHKHUX JIMHUAX (Kapanjamom 27T).

3HaueHUs YIJIOB ¥ PACCTOSHUS Ha IUIaHE HE MOANNCHIBAIOTCA.

Cnoco0 moJisipHbIX KOOPAMHAT

[TonokeHre ChbeMOYHOTO MUKETa CUTYallUMH, CHATOTO MOJIIPHBIM CIIOCOOOM, OIpeIesieTcs
KOOPJMHATAMM: MOJSAPHBIM YIJIOM M MOJSAPHBIM paauycoM- BekTopoMm. Hampumep, ais

IIOCTPOEHHUS TOUKH 8 T€0/1€3MUECKUM TPAHCIIOPTUPOM Ha CbEMOYHOM TOouke i 41, mpuHATOI 3a



MOJIFOC, OT HayallbHOTO HampaBlieHUs Ha N 42 OTKIAAbIBAeTCS 3HA4YCHHE IMOJSIPHOTO Yriia
60°56'30", U3MEPEHHOT0 TEOAOJIUTOM IpPHU BHU3UPOBAHMU HA CHEMOYHBIM NMHKET 8, KOTOPBII
BbIOMpaeTcs u3 1adi. 5. Tpancnoptup yoMparoT U MPOYEpUMBAIOT HAMIPABICHUE HA ChEMOYHBIN
nuker. Ha mojgydyeHHOW JMHUM OT ChEMOYHOM TOYKHM OTKJIAJbIBalOT paccrosHue B 120,87 m
(trabn.6) B wMmacmrabe miuana. OcTaabHBIE TOYKH, NPHBEICHHBIC B Tabmuie 6, HaHOCAT
AQHAJIOTUYHO.

[TocTpoeHHble TakuM 00pa30M TOYKH CHUTYallUU COEIUHSIOT B COOTBETCTBUH C a0pUCOM H

IMMOJIYy4arOT KOHTYPhIL 00BEKTOB MECTHOCTH.

Tabmuua 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

Cnoco6 yrioBbIx 3acevek. /{51 HaHeceHUs Ha IJIaH OEperoBOM JMHUU T'eO0Je3MUECKUM
TPAHCHIOPTHPOM OT JUHHU Tl 42-1 MO XOAY CTPEIKH OTKJIAIBIBAIOT TOPH3OHTAIBHBIC YTJIIBI
KOTOpble BbIOMparoTcs u3 Tabia. 7 g  KakIOro ChEMOYHOro mukera. MHuekc y
TOPU30HTAJILHOTO yIila Ha KaXJ0M ChbeMOUHOW CTaHIMM COOTBETCTBYET HOMEPY ChEMOUYHOTO
MUKeTa.

s moctpoenust ceeMouHoro nukera 20 mpu cbeMO4YHOM Touke nm 42 ot auHuM 42-1
oTkiaabiBaeM yroa =20 68°25'30" (trabnuna 7), npu Touke 1- yron =20 347°35'00". IIpogomxus
CTOPOHBI 3THX YIJIOB JI0 B3aUMHOI'0 IIEpeceueHmsl, MoJIy4aeM Ha IUIaHe TOJI0XKEHNEe ChEMOYHOTO
nuketa 20. Tak HakJIaJbIBaéM BCE ChEMOYHBIE MUKETHI, CHATBHIE CIIOCOOOM YIJIOBBIX 3aceuex.
CoenuHsieM TUIaBHOM JIMHUEH IOJTydYeHHBIE NMHKETHI B COOTBETCTBHHM C a0pUCOM W TIOJTyYaeM

KOHTYpP 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 nepneHauKyJsApoB. {15 HaKIagKM CHEMOYHOTO MUKeTa 24 OT Havajla ONMOPHOM
JUHAKA TOYKH 3 (HOMepa BEpIIMH CTOPOHBI TEOAOJUTHOTO XOAd, OTHOCHUTEIBHO KOTOPBIX
NPOM3BOJIMIIACHE ChEMKa II0 CIOCO0Yy MEpIEHAUKYISIPOB, yKa3biBaoTcs B (Tabia. 8 ) 1o
OCHOBaHUS MEPIICHIUKYJIsApa OTKIaapIBacM paccrosinue 21,45 M B Macmtabe miaHa. B koHie
OTJIO)KEHHOTO  PACCTOSIHUA,  MOJB3YSICh  MPSAMOYTOJbHBIM  TPEYTOJIbHHUKOM,  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
NEPIEeHIUKYIISIPOB WU ChbEMOYHbIE MTUKETHI COSTUHSIOT B COOTBETCTBUU C aOpHUCOM.

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 1uHeitHoM 3aceYyKn

Cnocobom nuHelHOW 3aceku ObLTM CHATBI och Joporu (37) u cromd JIDIT (36).
[Tono’keHre TOYEK CUTYaI[MH OIpeAeNseTcs] IepPeceYeHUeM JIBYX OKPY>KHOCTEH ONMUCAHHBIX U3
BEpILMH ONOpHOU JuHuHU paguycamu 1 Du2 D .

[TocTpoeHne cbeMOYHBIX MUKETOB 36 U 37 CBOAUTCA U IOCTPOCHUE TPEYTOJIBHUKA T10 TPEM
CTOpOHaM, JUIMHBI KOTOPBIX U3MEPEHbl HA MECTHOCTH M MpHUBeeHbI B Tabuuie 9. OTkiaapBaeM
B MacmTabe 1utana paccrossaue 20 M ot Touku | Ha muHNH [-2 1 oTMedaem Touky 1. M3 TaGmuiier
8 Betompaem 1 D u 2 D anst 36 ceemouHoro nukera ot Touku I pagmycom 1 D mpoBogum nyry,
oT cTBOpHOH TOukM | pammycom 2 D mpoBoaum BTOpyro ayry. B mepecedenuu »THx ayr
0003HayaeM ChbeMOYHBIH makeT 36.

AHaJOTrMYHO MOCTPOEHUE ChEMOYHOM TOUKH 37.

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




Odopmienue miiana

[Tocne npoBepKu NPaBUIBHOCTU MOCTPOEHUSI KOHTYPOB MECTHOCTH BCE JIOIOJHUTEIbHBIE
JUHAW YOUpPAOT M TPUCTYHNAIOT K O(GOPMIICHHUIO IIJIaHa, MPEIBAPUTEILHO ITOKa3aB padoTy
MPEroaaBaTesio.

[Topsimox BbIYEpUYMBAHUS IUJIaHA TYIIBIO M KpacKaMHd MOXKET OBITh PEKOMEHI0OBaH
CIEAYIOLIUNA:

- BBINOJIHAETCS OTMBIBKA BOAHBIX MpocTpaHcTB. Ilepex okpackoil mOBEpXHOCTh Oymaru
clenyer

VBIQKHUTh YUCTOM BOJOW KHUCTBIO U, JIaB NMPOCOXHYTh, HA CJETKa BIAXKHYIO, HO He
MOKpPYIO IIOBEPXHOCTh Oymaru HaHOCAT HECKOJIbKO pa3 BOJAHBI pacTBOp [0 IOJIyYEHUs
HY>KHOT'O OTTEHKA;

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

- BRIIOJTHSIOTCS Bee Haamucu. LpudT mist Haamucu TOJKEH COOTBETCTBOBATS [4];

- BBIUEPUYUBAIOTCS WHKCHEPHBIE COOPYKEHHs, KHUIIbIE JOMa M HEXWIbIE MOCTPOMKH, a
Tak)Ke MYTH COOOIIECHUS W COOPYXKEHHUS MPU HUX: JOPOTH, CETH MOJ3EMHBIX KOMMYHUKAIIUMH,
JIMHUM 3JIEKTpoIepeiay;

- BBIYEPUMBAIOT OEPETOBYIO JINHUIO U BHIMOJIHSIIOT HAJIIUCH BOJIHBIX IPOCTPAHCTB;

- odopmiieHne pamMOK U pa3MelleHHe HaANMCed 3a paMKamMH IUTaHa TMPOBOJISAT B
COOTBETCTBUHU C MpuiIokeHueM K [4] mis macirrada 1:1000.

Marepuansl, KOTOpble HEOOXOUMO MPEIOCTABUTH B OTYET:

1. IToneBoit )xypHaJI U3MEPEHHBIX YIJIOB U JJINH JIUHUM.

2. BenoMocTh BBIUUCIIEHHS KOOPAUHAT TOUYEK TEOJ0JIUTHOTO XO/a.

3. Be1oMOCTb BBIYHCIIEHUSI OTMETOK TOYEK Ch€MOYHOI'0 00OOCHOBAHUSI.

4. AGpucCHI C cUTyalel MECTHOCTH, BBIITOJIHEHHBIE Ha TOYKaX CheMOYHOTO OOOCHOBAHUSI.

5. CxeMa TE€OJOJIUTHOIO X0/1a.

6. Tomorpaduueckuii mnan B Macmtabe 1:1000, BBIMOTHEHHBI Ha JUCTE BaTMaHa
¢dopmara Al.

7. OT4eT o BBIIOJHEHHOU padoTe.

3AKJIIOUYUTEJIbHBIN DTAII
[lpu mpoxoxkaeHMH Y4eOHOW MPAKTHKM 10 TEOJe3UH CTYACHTaM HEo0X0AUMO
MTO3HAKOMHTHCS ¢ pabOTON COBPEMEHHOTO Ie0Ie3NYECKOT0 000PYAOBAHUS U C UCIIOJIB30BAHUEM

COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTHH IS OCBOGHMSI METOAMK OO0pabOTKH pa3sHOPOIHOU



uH(GOpMallMK MPHU BBIMOJIHEHUU TOJEBBIX TOMOTpado-reoie3nYeckux padoT U MpU pelIeHUuU
CHeHaTbHBIX 33124 HHKCHEPHOH Ie01e3uu

[ToaroroBka otyeToB. POPMBI OTYETHOCTH 11O UTOTAM MPAKTHKH.

dopmMamMH OTYETHOCTHU IO UTOTaM TMPOXOXKJEHUS TaHHOW MPAKTHUKU SIBJISIOTCS: THEBHUK
MIPaKTUKH (MpujIokeHue 1), oT4er o mpoxoxaeHuu npaktuku (IIpunoxenue 2).

Llens oTyeTa — oOmpeaeNieHNE CTENCHU MOJHOTHI U3YYEHUS OO0YYaroIUMCs TMPOrpaMMbl
npaktukd. OT4eT  JODKEH  T1OKa3aTh  YpPOBEHb  C(OPMUPOBAHHOCTH  KOMIIETEHIIMHA
00ydJaromnierocs, ero CriocOOHOCTh MPAKTUYECKH OIEHUBATh YPPEKTUBHOCTH PaOOTHI.

[To 3aBepmieHHIO y4yeOHOM NpPaKTUKH Kaxknaas Opurana (GopMUpYeT U IPEAOCTaBIISIeT
pykoBoauTento «OTUéT 00 yueOHON IPAKTUKE.

CTPYKTYPA OTYETA I1O ITPAKTHUKE

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

OTueT 0 MpaKTUKe COCTABISETCA BCEMH YJICHAMHU y4eOHOM OpHUrajpl, ¢ ydacTHEM KaXKIA0ro
00y4aromerocs M JJOJHKEH OTPaXaTh ACITEIbHOCTh OpUTaJIbl B TIEPHOJ] TPAKTHKH.

OTYeT COCTOHUT M3 HECKOJBKUX Pa3/IeoB: BBEACHNUS, OCHOBHOM YacTH M 3aKIIIOYCHUSI.

BBenenue nomkHO 0000IUTE COOpaHHBIE MaTepHUaibl U PACKPbITh OCHOBHBIE BOIIPOCHI U
HarpaBJIeHUs, KOTOPHIMHU 3aHMMAJIMCh 00YUaroIIerocs: Ha MPaKTHKE.

OcHOBHas 4acTh BKIIOYAeT B ceOs aHATMTHUYECKYIO 3alMCKy IO paszenaM IMPUMEPHOTO
TEMATUYECKOTO TIaHA MTPAKTHKH.

B 3akiroueHun mpuBOAATCS OOIIME BBHIBOJIBI M MPEUIOKEHUS, @ TAK)KE KPAaTKOE OMHCaHHE
IpO/IeTaHHON PabOThI U TAIOTCS MPAKTHUECKUE PEKOMEHIALNH.

CrpykTypa oT4yera

1. Henwn m 3a1a4n NPAKTUKH

2. IlpaBuna oOpatieHus ¢ reoJe3NIeCKUMHU MPUOOpaMu U UX XpaHEHHUE.

2.1 TeomonuTHas CbEMKaA

2.2. HuBenmupoBanue. Buibl HUBeMpOBaHUSI.

2.3. TaxeoMeTpuveckasl CheMKa.

2.4. Cremka MecTHOCTH Tipu rtomoru GPS

3. BbIBOIBI 110 IPAaKTHKE



3ammTa oOT4eTa O TNPaKTHUKE MPOBOJUTCA TMEpell KOMHCCUEH, B COCTaB KOTOpPOH
BKIIIOUAIOTCS: 3aBeyromui kadeapoit (mpeaceaareh KOMUCCHU), PYKOBOIUTENb MPAKTHKH,
OTBETCTBEHHBII 32 OPraHU3alLUI0 U IPOBEICHUE IPAKTUKH.

B mpouecce 3ammuThl KaxAbld  oOydaromiuiicss Opuraabl JOJDKEH KPaTKO H3JI0XKHTh
OCHOBHBbIE pe3yJbTaThl MpPOJEIaHHON paboThl, aHaIU3 MOJYyYEHHBIX MAaTepUaloB, JaTh
000CHOBAaHHBIE BBIBOJIBI [10 UTOraM IpakTUKU. [lo pe3ynbTaraM 3aliuThl KOMUCCHSI BBICTABIISET
oOyyJaromemMycs 3a4er.

Pe3ynbrar 3amuThl NPaKTUKH YYUTHIBACTCSI HapaBHE C HK3aMEHALIMOHHBIMU OLIEHKaMH 10
TEOPETUUECKUM KypcaM, IMPOCTaBISETCS B 3aUETHYIO KHUKKY U aTTECTallMOHHYIO BEIOMOCTD, U
YUUTBIBAETCS MIPH MOJIBEACHUU UTOTOB OOIIEH yCTIeBa€MOCTH 00YJaIOIETOCH.

OO6yuaromuiics, HE BBIITOJIHUBIINI [IporpaMmy [IPaKTUKH, ITOJTyYUBIIU I
HEYJIOBJIIETBOPUTEIHHYIO OLIEHKY IMPH 3alIUTE OTYeTa, HAMpaBJISETCs Ha MPAKTUKY MOBTOPHO B
CcBOOOAHOE OT yueObl BpeMsl UM OTYUCIIAETCS U3 Y HUBEPCUTETA.

HemnpencraBienne oOydarolUMUCS OTYETOB B YCTAHOBJIGHHBIE CpPOKU  CIEAYET
paccmaTpuBaTh KaK HapylleHWE JUCLUIUIMHBI U HEBBIIOJIHEHUE y4yeOHoro muiaHa. K takum
oOydJarmuMcsi MOTYT OBITh NPUMEHEHBI MEphl B3BICKAHHUS - HE JOMYCK K CECCUU WU K

MOCEIICHUIO 3aHATHM OO CAAa4M U 3allUThl OTYETA U T.[I.

@DOH/J OLIEHOYHBIX CPEJCTB /JIsl IPOBEACHMSI aTTECTAllMM 00YJarOIIKXCs 10 y4eOHOI
HpaKTHKe

®opma oLleHKU y4eOHON MPAKTUKHU - 3a4eT.

OneHka 3a MpakTUKy MPUPABHUBAETCA K OIEHKAM TEOPETUYECKOro oOyueHus Hu
YUUTBIBAe€TCSl MpH TOABEIEHUU HUTOroB oOIIell ycrneBaemocTu oOywaromierocs. PesynbTarsl
3alUTHI OTYETA 10 MPAKTUKE MIPOCTABISAIOTCS B BEAOMOCTH M 3aU€THON KHIKKE 00yJaromerocs.

3ayeT MOXKeT MPOBOJUTCS C YYETOM OaJIbHO-PEHTHHIOBOM CHCTEMBI OLIEHKHU (10 BBIOOPY
npenogaBarensi) - OaJbHO-PEUTHHrOBas KapTa OLEHUBAHUS KOMIETEHIIMH: «3aYyTeHO», €CIU
oOyuaromuiicst Habpan ot 60 1o 100 6amioB, «He 3auTeHO» - MeHee 60 OaoB.

BOHpOCBI JJId 3a4€Ta:
. O6H_II/IC nojioxkeHus. OCHOBHEIC paBHjia 0€30IMaCHOCTH Ha IPpaKTHUKE.

1
2. Bpigaua, cosiepikaHue U IpUeMKa HHCTPYMEHTOB.
3. TloBepku H FOCTUPOBKA TE€OIOJIUTOB.
4. TlocTpoeHue Te0I0JIUTHOTO X0/1a.
5. Meron  mepneHAMKYISIpoB.  3akpemieHMe M O(QOpMIIGHHE HAa  MECTHOCTH
BOCCTAHOBJIEHHBIX MEKEBBIX 3HAKOB.

6. Kamepanbnas o6paboTka MaTepruagoB TCOIOTUTHOW ChEMKH.



7. IIlpoekTupoBaHME 3E€MEIBHOTO YydYacTKa 3aJaHHOM TIUIOMAAM U  COCTaBJICHHE
pPa3OMBOYHBIX YEPTEXKE AJIsl 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 ITYHKTAMH.

13. U3mepenue ropu3oHTaIbHBIX YTJIOB.

14. Benenue abpuca.

15. Cwemka nonpoOHOCTEH.

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

17. BoluncneHue yriioBOi HEBSI3KU U UCTIPABICHUE YTIIOB IMOJIUTOHA.

18. Boluncnenue TUPEKIMOHHBIX YTIIOB U PyMOOB CTOPOH MOJUTOHA.

19. Beruucnenue npupameHnii KOOpAUHAT.

20. BwruuciieHne OTHOCUTEILHOM HEBSI3KH.

21. BpluuciieHue UCTIPaBICHHBIX MpUpPAIIEHUH KOOPAUHAT.

22. BpluucieHue KOOpAUMHAT MyHKTOB MOJIUTOHA.

23. OmnpeneneHue TUIOMAAA 3aMKHYTOTO TTOJIMTOHA.

24. KakoBbl OCOOCHHOCTH CO3/IaHUSl TEOAOJIMTHO-BBICOTHOTO XOJa B  KadecTBe
000CHOBaHUS TSI CheMKH?

25. Kakwue npuGopsl HCIIONB3YIOT MIPU TaXEOMETPUUECKON CheMKe?

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

27. B 4em 0coOEHHOCTh aBTOMATU3HPOBAHHON TAXEOMETPUIECKON CHEeMKH?

28. IlpuHiuun paboThl TEOAOINUTA, €T0 COCTABHBIC YAaCTH U TOBEPKH

29. TlpuHuun paboThl HUBEIUPA, €0 COCTABHBIE YACTH U MOBEPKHU

30. TlonspHBIH METO ChEMKH CUTYaIlUN

31. Cucrembl KOOPIWHAT B T€O/IC3UN

32. Cuctembl BBICOT B T€0/I€3UU

33. T'eomerpuyueckoe HUBEIUPOBAHUE

34. TexHWYeCKOEe HUBEIHPOBAHHE

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

36. CnocoObl orpeeneHus miomnaeii 3eMeIbHbIX Y4aCTKOB

37. CnocoObl U3MEpEeHUs pacCTOSTHHUM

38. IlIpsimas u oOpaTHas reoae3ndecKkas 3a1auu

39. Ilepenava TUPEKIIMOHHBIX YTIIOB



40.
41.
42.
43.

[IpuBs3ka TE€OAOIUTHOTO MOJUTOHA (X0/1a) B YHKTAM OMOPHON T'€0/Ie3UNIECKON CETH

W3mepenus Ha Tonorpaduyeckoi 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 TJOKYMEHTOB K TIPOU3BOJICTBY TaXEOMETPUICCKON CHEMKH.

[Topsimok paboThl Ha CTaHUMU TaxeoMmeTpuyeckoil cheMmku. [IpaBuiia cocraBieHus

abpuca.
47. CocraBiieHne Tomorpaduueckoro IUIaHa YYacTKa MECTHOCTH IO pe3yjbTaTaMm

TaXEOMETPUUECKON CHEMKHU.

Onucanue nokasarenei u KpUTCPUCB OLICHUBAHUA KOMHCTCHHI/Iﬁ Ha pa3/IMYHbIX 3Talax ux

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

Paszpenst [Ixana
IToka3zaTenu u Kpurepun
Noen/m| Komnereniuu (oTamsr) OLICHUBAHUS
OLICHUBAaHM
MPAKTUKH MuH-maxc
OIIK-3 - 3HaHUe NpaBUII TOBEJICHUS Ha
CHOCOOHOCTh MPAKTUKE (MHCTPYKTaXX MO TEXHUKE
HCIIOJIb30BaTh 0€30MaCHOCTH, UHCTPYKTAX I10
[Togrorosure
1 |3HaHusx . MOMCKY MH(OpMAaLIUU B 10-20
JIBHBIN
COBPEMEHHBIX COOTBETCTBUM C LEJISMHU U 33ja4aMu
TEXHOJIOTHI1 npakTukun). KauectBo 06paboTku
IIPOEKTHBIX, UCXOJHBIX CBEICHUM.
KaJlaCTPOBBIX U CocoOHOCTE K IMOJHON
Jpyrux paodor, CaMOCTOSITEJIbHOCTH (JOIyCKarTCs
CBSI3aHHBIX C KOHCYJIbTAIlUH C NIPENOJABATENIEM 10
3eMJIEyCTPONCTBOM COITYTCTBYIOIIIMM BOMPOCaM) B
Y KaJlacTpaMu; BBIOOpE crtoco0a penieHus 3a1aHui B
[TpownsBoacTs .
2 . paMKax y4eOHOW MPaKTUKH C 30-50
EHHBIN . .
WCIOJIb30BaHNEM 3HAHUM, YMEHUH U
TK-10 - HAaBBIKOB, ITOJIYYEHHBIX KaK B X0/1€
CIOCOGHOCTE OCBOEHHMS COITYTCTBYIOLIEH ydeOHOM
HCIIONB30BATE JUCLIUIUINHBL, TAK ¥ CMEKHBIX
SHAHMS JUCIUILINH.
COBPEMEHHBIX KagectBo 006paboTkH cOOpaHHOTO
3 TexHoJorui mpu  |3aKimo4nTen |Marepuana. [lomnora opopmienus 20-30
BHBIN JTHEBHUKA IIPAKTHKHU.

MIPOBEICHUH
3eMJIEYCTPOUTEIIbH

Odopmienue oTdera Mo MpakTHKE U




bIX U KaJaCTPOBBIX €ro 3amura.
pabor.

UTOI'O 60-100

JINTEPATYPA

a) OcHOBHas JIUTEpaTypa:

1. Koporeesa JI. 1. 3emenpHO-KagacTpoBbie paboThl. TexHOIOTHS U OpraHu3aIus: y4eo.
nocooue s crer. 311000 "3emensHbrii kamactp”, 311100 "T'oponckoit kamactp" By3os/JI. U.
KopoteeBa. —PoctoB v//1: ®ennkce, 2007. —156 c.

2. HeymbiBakun 1O. K. 3eMenbHO-KagacTpoBble Teofe3ndecKre padoThl: YUeOHUK st
By30B 1o cmen. 311000 "3emenbHbd KamacTp", mo Hamp. 650500 "3emiieycTpoWCTBO u
3emenbHbIi kagactp'/1O. K. HeymsiBakun, M. U. Ilepckuit. —M.: KonocC, 2006. —181 c.

3. 3emIieycTpoilCTBO M YIpaBlIEHHWE 3€MJICNOJb30BaHUEM: YydeOHOe mocobue Uit
CTYJICHTOB BBICIINX Y4e€OHBIX 3aBEJICHUN, 00YJarOMMXCs MO HanpasieHuto nmoarorosku 080200
"MenemxmenT" (kBanmudukanus (crenens) - "bakamasp")/B. B. Cnesko, E. B. Cnesko, JI. B.
Cne3ko. —MockBa: UHOPA-M, 2013. —201, [1] c.

4. ITymkapesa A. C. 3eMenbHbIN KalaCTp 1 MOHUTOPUHT 3€MeNb: y4e0.-MeTo/. mocodue
uig  cTyaeHToB crenuanbHocTe 120301 "3emneyctpoiicTBo" o4yHOM u 3a04HOM  opm
oOyuenus/A. C. IlymkapeBa; M-Bo cen. x03. P®, Bypsr. roc. c.-x. akag. um. B. P. ®ununmnosa,
Ka¢. kanactpa u npaa. —Ynan-¥Y3: U3a-so BI'CXA um. B. P. ®ununmnosa, 2011. —190 c.

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

6) JlonmonHuTeNBHAS TUTEpATYpa

I. Cynmua M. A. OcHOBBI 3emJIeyCTpOMCTBa: y4eb. mocoOue s By30B IO Harp.
"3eMJIeyCTpOMCTBO W 3€MENbHBIM KamacTp', W choen. '"3emiieycTporcTBo", '"3emenbHbIN
kamgactp", "T'opoackoii kanactp"/M. A. Cynun. —CI16.: JIans, 2002. —126 c.

2. YemeB A. C. OCHOBBI 3eMJIETIONIb30BAHMS U 3eMJICYCTPOMCTBA: YUEOHHUK IS BY30B
W3YYarolUX  3€MJIEYCTPOMCTBO, 3€MENIBbHBIA W  TOPOJACKOW  KaxacTpbl, AarpoXHMHIO,
nouBoBeaeHune/A. C. Yemes, B. ®@. BanskoB. —Poctos #//1: MapT, 2002. —534 c.

3. Haraes P. T. HenBmxumocts : 3eMI€yCTpOMCTBO M 3€MEIbHBIA KagacTp.
I'panocTpOnTENBCTBO U ApXUTEKTYpa. DKOHOMHUKA HEJBUKUMOCTHU U 3€MEJIBHOE IIPABO: SHIIUKII.
cnoBapb/P. T. Haraes. —Kazans: I'YII "TIMK", 2003. —1087 c.

4. BapnamoB A. A. 3eMeNnbHBIA KajacTp: y4€OHUK JJIS BY30B IO CIEIHAIBHOCTSIM




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

B) lHTEepHET-pecypcChl

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

2. DNeKTpOHHAs o6ubnmoreka N3narensckoro [EHTpa «AxageMus»
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 BEAEHUA JTHEBHUKA
1. JIHeBHUK 3amoyHsAeTCs OOY4YalOMIMMCS M PErylsipHO BEAETCS B
TEYECHUE BCEU IIPAKTHUKU:
2. JIHeBHUMK XpaHUTCSI B yHUBEPCUTETE O OKOHYAHUS 00yYaroIuMCs

00yJeHUsI.

JIHEeBHUK NMpPaKTHKK pa3paboTaH Kadeapoil 3eMIIeTI0NIb30BaHUS U 36MEILHOTO

kanactpa bI'Y

[Tpunoxenue 1
OI'bOY BO «bypsaTckuii ToCyapCTBEHHBIN YHUBEPCUTET UMEHU
JHopxu banzaposa»
dakynpTeT OMONIOTHH, Teorpaduu U 3eMIICTIOIb30BAHUS

Ka(bez[pa 3E€MCJIBHOI'0O KagacTpa U 3€MJICIIOJIb30BaAHUA

JTHEBHUK YYEBHOM ITPAKTUKH

OO6yuaromierocs

(®UO, Ne rpynmsr)

r. Ynag-yYm
20



MMAMSATKA OBLIUE CBEAEHUSA
1. IlpakTuka gBIsSETCS OPraHUYECKOM YacThi0 yueOHOro Impolecca u

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

HpI/IO6peTeHI/IH HAaBBIKOB pa6OTBI B IrOCYAAapCTBCHHBIX, 06H_IGCTBCHHBIX u

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

BBITIOJIHUBIIHE YYCOHBIH TUIAH TEOPETHYECKOTO O0YICHHSL. 2. PyxoBoswTenb yueOHO NPaKTHKM
3. Ilepen  BBIC3OM HAa TMPAKTHKy OOYYaIOIMMHCHA  JOJIZKeH
O3HAKOMUTBCSI ¢ MPOTPAMMOM MPAKTHKH, COJCPKAHUEM IPEACTOSIINX (®UO, mOmWKHOCTH, yY. CTENEHbB, y4. 3BAHUE)
pabot, Qopmoii oTueTHOocTH MO mpakTuke. OOyuaromuiics o0s3aH
TOIy4HTb. 3. JlaThl MPOXOXAEHHS MPAKTUKH [0 YIeOHOMY IUIaHY:

- THEBHUK ITPAKTHUKH;

- HHIUBUAYaIbHOE 3aJJaHUE.

4. Bo BpeMs IPOX0K/ICHUS MPAKTUKU 00y4AKIIUIics 00513aH:

- W3Yy4YHTh M CTPOro COONOJATh JACHCTBYIOUIME B OpPraHU3ALUU
IpaBUja OXpaHbl TPYAd, TEXHUKH 0€30IaCHOCTU U MPOU3BOICTBEHHOU
CaHUTapuu;

- NOAYMHATCA  JEUCTBYIOIUIMM B  OpraHHU3allid  IpaBUIIaM
BHYTPEHHETO TPYI0OBOT0 pacHopsiIKa;

- BBIIIOJIHATH AJMUHHUCTPATUBHBIE IPOU3BOJICTBEHHBIE U HAy4HO-
TEXHUYECKHE YKa3aHUs pPYKOBOAMUTENEH MpaKkTUKH, OOecreynBarhb
BBICOKO€ Ka4eCTBO BBIMOJIHIEMBIX paboT;

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

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

6. OOyuatomuiicsi, He BBIIOJHUBIIUNA TNPOrpaMMy MPAKTHUKH,
MOJIyYUBIIUN HEYJTOBJIETBOPUTEIbHYIO OLIEHKY MpH 3allUTe OTYeTa,
HAIpPAaBJIAETCS MOBTOPHO HAa NPAKTHKY. B OTHENBbHBIX ciaydasx pekTop
[0 WTOTaM NPAaKTHUKH MOXET paccMaTpUBaTh BOINPOC O JalbHEHIEM
npebbIBaHNM oOyuatomuiicsa B BY 3e.

«__» 201 r.mo« » 201 r.




SAK/IIOYEHUE IO ITPOXOKJAEHUIO ITPAKTUKHU

1. 3akmroueHne o6yqa101ueroc;1 Mo HWuTOoraM IpaKTUKHU,

IIPEIUI0KECHUS 1o COBEPUICHCTBOBAHUIO OpraHu3anuu
NPaKTUYECKOM IMOATOTOBKY Y4€OHON MPaKTUKU:
OOyuaromuiics /
(moamuce) (®UO)
« » 20

CBEJIEHUS O PABOTE HA YYEBHOM INPAKTUKE

Hara Kpartkoe copeprkanue BHIIOTHIEMBIX PadoT
« »-K »
20 I.
« » - K »
20 r.
« » - K »
20 I.
« » =K »
20 r.
« » =K »
20 r.
« » =K »
20 T.
PykoBoauTens yueOHOM /
MPaKTUKHU (monmuck) (®UO)

« » 20

T.




BYPATCKUM I'OCYJAPCTBEHHBIM YHUBEPCUTET

HAITPABJIEHUE
HA y4eOHO-BbIe3IHYI0 IPAKTHKY
IMpuxa3 Ne oT

[lepron npoxosxeHus: yueOHON NPaKTUKU C

« _» 201 r.mo« » 201 .

OO6yyaromuiics

Hanpasnenne noaroToBku

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

Mecro npoBeieHus:

PykoBoauTens npakTUKH:

OBIIUE TPEBOBAHUSA K O®OPMJIEHUIO
OTYETA ITIO ITIPAKTUKE

1. Oruer oOyuwatomierocss O HOpaKTHUKE TMPEACTaBIAECTCS B
MAIIMHONUCHOM WJIM KOMITBIOTEPHOM HCIOJHEHUU PYKOBOIUTEIIO
y4eOHOH MPaKTUKH MOCIIe OKOHYAHUS IPAKTUKU, HO HE TI03]IHEE, YeM
3a HEJIEJII0 10 YCTAHOBJIEHHOIO ITPUKA30M CPOKa 3aIlUThl OTYETA.
2. Otyer  cocraBisgeTcsi B  COOTBETCTBUM C  BBIIAaHHBIM
o0yyJaromemMycsi MeTOAMYECKUMH YKa3aHHSIMH.
3. OcHOBHBIE pa3/iesibl OTUETA!
1. BBeneHue - KpaTkas XapaKTepUCTHUKA OpraHu3aluu (YUpexaeHus,
BEJIOMCTBA), I/ie 00Yy4aroIUics MPOXOIUI IPAKTHKY;
2. OcHOBHasi 4acThb - aHAIM3 MaTEpHUaJOB, COOPAHHBIX BO BPEMs
NPaKTUKWA, CHUCTEMAaTU3UPOBAHHBIX B COOTBETCTBHH C TEMOH
KYPCOBOM (IUTIIOMHOM) paboThI (Ba-Tpu naparpada);
3. 3akJIl0YeHue - BEIBOJIBI U MPEIIIOKCHHUS.
4. B otuere HEOOXOAMMO OCBETUTH CIIEAYIOIINE BOPOCHI:
- CBEJICHHUS O MOPSAKE U CPOKaX MPOXOXKICHUS MPAKTUKH;
- cBeIeHMs O 0a3e MNpakTHUKU (XapaKTepUCTHKA OpraHU3alH,
NEHCTBYIONME B OpraHM3allMd MpaBWJIa OXpaHbl TPyJa, TEXHUKU
0€30MaCHOCTH U MPOU3BOJICTBEHHOW CaHUTAPHHU U TIP.);
- HAYYHO-TEXHHUYECKOE COJEpKaHUE OCHOBHBIX PAa0OOT TPAKTHKHU C
MpeIBAPUTENLHBIMU BBIBOIAMH 110 HAM;
- KpaTKkoe CcOOOILIeHHe O COJCpKaHUM U  BBIINOJHEHUU
WHWBHYATBHOTO 3a/IaHMSI.
4. Otyer MO TMpaKTUKE 3aIIMIIAeTCsl OOy4yalolUMCS B CpOKH,
yCTaHOBJICHHbIE Kadeapoil.
5. UtoroBas oueHka 3a y4yeOHYIO MPAKTUKY 3aHOCUTCS B 3aYETHYIO
KHIKKY.



NHAUBUAYAJIBHOE 3AJJAHUE OBYYAIOILIEI'OCA JJIAA BAMETOK
O YYEBHOM IIPAKTUKE

1. [Inanupyemoe coaepkaHue padoThl Ha IPAKTHKE:

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

«__» 20 T




XAPAKTEPUCTHKA OIIEHKA YYEBHOM IIPAKTUKHA

[TonoxxurenbHbIE CTOPOHBI: 1. PykoBoauTenb yueOHOM NMPaKTUKU:

(3auTeHO / HE 3aUTEHO)

2. UYyeHbl KOMHUCCHH 110 3aluTe OTUYCTA:

2.1.
(3auTeHo / He 3aUTEHO)

/
3aMedaHus: d.1.0. MOAMUCH

2.2.
(3auteHo / He 3aUTECHO)

/
3akaroueHne O TOTOBHOCTH  CaMOCTOSITENIBHO — pemiarh  y4eOHo- ®.1.0. MO/MKCH
MPAKTUYECKHUE 3aJ[auu:

2.3.

(3auteHO / He 3aUTEHO)

/

D.1.0. MIOJIITUCH

3. Hrorosas oneHka:

PykoBonuTens yueOHOIM /
NPAKTHKH (®UO) (moxmuck) (3auteHo / He 3auTe

« » 20 T




[Tpunoxenue 2
MuHucTepcTBO HayKy U Beiciiero oopasosanus Poccuiickoit denepannn
®I'bOY BO «bypsarckuii rocynapcTBeHHbIN yHUBEpcUuTeT UMeHu Jlopxku banzaposay
dakynbreT OMOJIOrHH, Teorpaduu 1 3eMJIenoIb30BaHUs

Ka(benpa 3€MCJIBHOI'0O KagacTpa U 3€MJICIIOJIB30BaAHUSA

OTUYET
O npoxoxaeHuu MPAKTUKH
(BU IPAKTUKH)

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

HaIpaBIIEHUS TTOJITOTOBKU
(mmdp/xoa, HAMMEHOBAHKE CIIEIUAIBLHOCTH / HAIllPaBJICHUS TOJATOTOBKH)

Mecrto MMPOXOKACHUA IMTPAKTUKU

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

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

nepuoo npaKmuKu (omuem o bINOIHEHUU UHOUBUOYATbHO20 3A0AHUsL), KPAMKOe ONUCAHUe CIMPYKMYpbl
u dessimenbHOCmMU 6A3bl NPAKMUKUL).

IIpakTHKaHT:

(®UO, noanuce)
COI''TACOBAHO:

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

(®UO, 10KHOCTD, OMKCH)
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