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BBEJIEHUE

VYcneniHas nmoAroToBka CTyJIE€HTOB TpeOyeT MpaBUIIBHOM IMOCTaHOBKHM BCEX BHUJOB 3aHATUI
IIpHU 00513aTEJIBHOM M IIOCTOSIHHOM COBEPILIEHCTBOBAaHUH Y4eOHOT0 Mpoliecca.

W3yueHne reone3uy HAUMHACTCS C M3YYCHHUS TEOPUU IIPEIMETa, COIPOBOXKIAOILErOCs
MPAaKTUYECKHUMH 3aHSATUSMH B CIIEHUATBHO OOOPYZOBAaHHBIX KaOMHETaxX. B mporecce mpakTHyecKux
3aHATUM CTYJEHTBHl 3HAKOMATCA C HWHCTPYMEHTaMH M NPUOOpaMHM, BBINOJIHSIOT BCEBO3MOXKHBIE
WCCIIEZIOBAHMUS U TIOBEPKU B JIAOOPATOPHBIX YCIOBUSX, a TaKXKe pasiuyHble n3mepenus. [IponsBomst
BBIYHCIIUTENBHBIE PAOOTHI IO paHEE BHIIOIHEHHBIM U3MEPEHUSIM.

3aBepIuaromyii  ATan M3y4eHHsl Ieo/ie3ud — IojieBas ydeOHas MPaKkTHKa Ha CHEHUATbHOM
y4eOHOM IOJIUTOHE.

HEJIN U 3AJJAYU U3YUYEHUSA TIPAKTUKHA

Ilenrn mnpakTMKM - 3aKpeIUICHME M CUCTEMAaTU3MPOBAaHUE TEOPETHUYECKUX 3HAHUM,
npuoOpeTeHHEe HAaBBIKOB MPAKTHYECKOW TOJEBOM paboThl MO  CO3JaHHMIO  OPUTHHAJIOB
TOMOrpaMUecKuX M 3eMJICYCTPOUTENbHBIX KapT M IUIAHOB, IOJYYaeMbIX B pe3yJbTare
re0/Ie3MYECKUX U TONOrpapuIecKux pador.

3ajauM NpakKTUKHA
3ajayamMu PAKTUKU ABJISIOTCSA:

- OpraHU3alMOHHO-TIOJrOTOBUTENIbHbIE PAOOTHI, TIOBEPKU I'€01€3UUECKUX IPUOOPOB.

- IIOJIy4EHHME HABBIKOB B YIVIOBBIX M JIMHEWHBIX U3MEPEHHUSAX, B TEOMETPUYECKOM HHUBEJIMPOBAHNUN
TEXHUYECKON TOYHOCTH.

- BBIIIOJIHEHHE IOJIEBBIX U KaMepalbHbIX pabOT MpU MPOU3BOJICTBE TEOJOJUTHOU CBHEMKH,
TaxeOMETPUUECKON ChEMKH, HUBEIMPOBAHUM MTOBEPXHOCTHU 110 KBaJApaTaM, JIMHEWHBIX H3BICKAHUN
Tpacchl. CuctemMaTusanys 3HaHUH 110 MPOU3BOICTBY CbEMOUYHBIX I'€0JIE3UYECKUX padoT.
TpeOoBaHusl K yPOBHIO OCBOCHHUS COJCPKAHUSA NPAKTHKH

B pe3ynbrare npoxoxkaeHus IPaKTUKU 00y4YaroIIUiiCs TOJIKEH:

3HaTh:

- OCHOBBI O CUCTEMaX KOOpAMHAT, KJIACCU(PUKALIMU U OCHOBaX MOCTPOCHHUS OTIOPHBIX CETEH;

- METO/Ibl ¥ CIIOCOOBI co3aHus Tonorpaduyeckoro miaHa Macmrada 1:500;

- COBPEMEHHbIE AaBTOMATU3UPOBAHHbBIE TEXHOJIOTUU PA0OT, COBPEMEHHOE 000PYI0BaHHE U

npUOOPHI AJIS Te0Ie3NIECKUX padoT.

YMers:

- IPOU3BOIUTH TONOrpadHUEcKyro CheMKy IutaHa macirada 1:500;

- IPOU3BOJIUTH YIJIOBBIE U JINHEWHBIE U3MEPEHHUS], FEOMETPUUECKOE HUBEIINPOBAHUE;

- BbIUEPUYUBATh IJIaH B TONOTPa(hUIECKUX YCIOBHBIX 3HAKAX.

Bnagers:

- HaBbIKaMU paboTHI ¢ ToNorpaduYecKUMHU KapTaMH U TUIaHAMH;

- HABBIKAMU I'€0JIe3U4YECKUX U3MEPEHNN, ONPEIEICHUS TUIOMAAECH 3€MEIbHbBIX YYaCTKOB
Pa3IUYHBIMU CIIOCOOaMU;

- HaBbIKaMH BbIUE€PUYMBAHUS TONOrpaUUECKUX MJIAHOB B YCIOBHBIX 3HAKAaX.

B pesynbrate mNpOXOXKAECHUS JAHHOM TPAaKTUKA Yy OOYy4aloOIIMXCs JOJDKHBI — OBITh
cOpPMUPOBAHBI 3JEMEHTHl CIEAYIOLUIUX KOMIETEHIIMH B COOTBETCTBUU C IUIAHUPYEMBIMHU
pe3yabTaTaMi OCBOCHHSI OCHOBHOW Mpo(ecCHOHAIbHON 00pa30BaTebHON MPOrpaMMbl Ha OCHOBE
@I'OC 1o TaHHOMY HaNPABJICHUIO MTOATOTOBKH:

CrocoOHOCTBIO K TIOJIEBBIM M KaMepajbHBbIM TeOJIe3UYeCKuM padoTaM 10 CO3/AaHUIO,
Pa3BUTHIO U PEKOHCTPYKLIUH OMOPHBIX T'€0J€3MYECKUX, HUBEIUPHBIX, TPABUMETPUUECKUX H CeTer
crnienuanbHoro HazHaueHus. (I[1K-2)



MecTo U CPOKH NMPOBeIEHUS MPAKTHKH
[TpakTika npoBoauTCs C Bble310M B CeleHruHCKUi paiioH, 03.11yube, reoae3sndeckuii moamuroH.
B cootBerctBun ¢ ®I'OC BO no nanpasnenuto noarotoBku 21.03.03 I'eoae3nss U AMCTaHIIMOHHOE
30HMPOBAaHUE C y4eOHBIM IUIAHOM CPOK MPOBEACHHS MPAKTUKU coctaBiser — 4 wHexenu (2-i
cemecTp — 2 Heenu, 4-i ceMecTp — 2 HeZIeIH. )
CTpyKTypa U coiep:kaHHe NMPaAKTHKA
OO0mas TpyI0€MKOCTh MPAKTUKU COCTaBIIACT 7 3a4€THBIX eauHUIl 252 akajgemMuveckux daca (4
HEJCIN).

TpynoemkocTs 1-ro 3Tana npakTuku: 4 3aueTHeIx equHul 144 akanemMuueckux dyaca

(2 nenemn).
No Pasens! (stans) Buzpl paboT Ha IpaKkTUKE, BKIIOYAs Dopmsbl
CaMOCTOSITEIILHYIO pa00Ty 00yJaronuxcs u TEKYIIEeTO
/T MPaKTUKH
TPYIOEMKOCTh (B aKaj. 4acax) KOHTPOJIS
IToaroToBUTEIBHBIN ATAII:
- HHCTPYKTAX 10 TEXHUKE [Inan
6€30MaCHOCTH; WHCTpyKTaXH 10 TEXHUKE OE30MacHOCTH, TIPOXOKICHHS
- HHCTPYKTaX 1o BHYTpeHHeMy pacnopﬂzu(y, [IpaBuJIaM pa6OTLI MPAKTUKH.

1 | momcky uadopmanuu B C T€0/Ie3MYCCKUMH ITPHUOOPaMHU. 3arosHeHIE
COOTBETCTBHMU C LleNAMU U | DopmupoBaHue yueOHbIX Opuran O630pHas JHEBHUKA
3a/ia4aMu NpaKTHKM; nekuus. Beinaya 3anannii (8 4acos). IPOXOXKICHUA
- COCTABJICHUC I1JIaHa ITPAKTHUKH.
MIPOXOXKICHHUS IIPAKTUKHU.

PexornocuupoBka. [ToBepku npubGopoB u
o0opynoBanus (6 yacos).
TeoponuTHas cbeMka MecTHOCTU. I3MepeHue
T[Tpon3BOICTBEHHEIH STan: | TEOJ0IUTOM FOPU3OHTATIBHBIX YIJIOB. PacueTHo-
2 | TeomgonuTHas CheMKa [Tpokitaika TEOAOJUTHBIX XOI0B U ChEMKA rpaduyeckas
curyanuu (20 4acos). pabora
O6paboTka pe3yIbTaTOB TEOIOJIMTHOTO X0/1a.
Omnpenenenue miomanei. Ilocrpoenne miana
TEOAOTUTHOM chbeMKH (20 yacoB).
HccnenoBanus v MOBEPKU HUBENUpPA U peek (6
9JacoB).
[pousBoncTBenHsiii otam: | ONPEIENeHNne BBICOT MMyHKTOB ChEMOYHOTO —
HugenupoBanue 3eMHOI 000CHOBaHUS C LETBIO MTOTYYEHUS

3 rpadpuueckast

HOBEPXHOCTH uHdopMmarmu o penbede mectHocTH (10 pabora
4acoB).
CocraBieHue 1aHa MECTHOCTH MacIiTada
1:500 c ceuenuem penneda 0,5 m (20 gacos).
OmnpeneneHue MoI0KEeHUs TOUEK

ITpoM3BOACTBEHHBI 3Tan: | OTHOCHTENIBHO ITYHKTOB ChbEMOYHOI'0 PacueTHo-

4 | TaxeomeTpuueckasi cbeMKa | OOOCHOBAHUS: IJIAHOBOE — MOJISIPHBIM rpaduyeckas

c11oco60oM, BEICOTHOE — TPUIOHOMETPUUECKUM | padoTa
HupenupoBanueM (10 gacos).




O06paboTKa pe3yabTaToOB TAXEOMETPHUIECKOM
CHEMKH:

- BBIUMCIIEHUE KOOPIMHAT M OTMETOK ITYHKTOB
TaXEOMETPHUYECKUX XOJI0B;

- BBIYHCIIEHUE OTMETOK PEEYHBIX TOYEK;

- IOCTPOEHHE TIaHA TAXEOMETPUIECKON
cbemkH (10 gacoB).

Maremaruueckast 00paboTka reo1e3nYeCKux

o . 3ammuTa
5 3aKIIIOYNATENILHBIN TaIl: u3mepenuit (16 yacos).
OT4eTa 110
IloaroroBka oT4eTOB. Kamepanbnas 00paboTka, BEIYepUUBaHUE —
tonorpaduueckoro miana (18 gacos).
TpynoeMKoCTb 2-TO 3Tana NpakTUKU: 3 3a4eTHbIe eauHUIbI 108 akageMuyecKux 4acoB
(2 menenm).
Byl paboT Ha IIpakTUKE, BKIHOYAS DopMEbI
No Pasznensl (3Tars) p P ’ p
CaMOCTOSITEIIbHYIO pab0Ty 00yJaronuxcs 1 TEKYIIEro
n/m IPAKTUKU
TPYAOEMKOCTh (B aKajl. 4acax) KOHTPOJIS
IToaroToBUTEIBHBIN ATAII:
- HHCTPYKTAX 10 TEXHUKE [Inan
0e30MacHOCTH; dopmupoBaHue Opuraj, HHCTPYKTAXK 110 MPOXOKICHHUS
- HHCTPYKTaX 1o TCXHHUKC 6630HaCHOCTI/I, HonyquHe MPAKTUKH.

1 | moucky unpopmaiu B I'€0JIC3MYECKUX MPUOOPOB U 3anonHeHne
COOTBETCTBHU C LICJISAMU M | TIPUHAJICKHOCTEH, MTOJIEBbIE TPOBEPKU JHEBHUKA
3aja4aMu IIpaKTHKH, reojie3nueckux npuoopos (10 u.) IPOXOKACHUA
- COCTABJICHHUC IIJIaHA IIPAKTHUKH.
MMPOXOKACHUA ITPAKTHUKU.

[Ipou3BOACTBEHHBIH 3Tal: o PacuetHo-
[Ipsimas yrimoBas 3aceuka. JIuneitnas, ooparHas
2 | Teome3nyecKkue 3aceuku rpaduueckast
yrioBasi, KoOMOMHHMpoBaHHas 3aceuka (10 4.)
pabota
[Ipumenenune 'HCC nnsa onpenenenus
[Ipou3BOACTBEHHBIN 3TAIl: KOOPAMHAT TOYEK 3€MHOU IIOBEPXHOCTH. PacuetHo-

3 | lIpumenenne 'HCC npu | O6paboTKa MOTy4CHHBIX JaHHHBIX B rpaduyeckast

reoje3udeckux paborax | pesynbrate ucnonbzoanus [HCC pabora
npueMHuKoB (30 4.)
Tonorpaduyeckas cheMka B MaciTade
1:1 000, mpu BbIcOTE ceueHus penbeda 1 M.
Koopaunaats! Touek CbeMOYHOTO 000CHOBAHUS

. MOJIYYUTh IIyTEM MPOJIOKEHUS

HpOI/I3BO,Z[CTBCHHBII/I JTarl: o o PacquHo-

TaxeoOMETPUUECKOr0 X0/, MPSMOH 3aCeUKOn
4 | TaxeoMeTpHUUecKas CheMKa . . | rpaduueckas

U3 IBYX TPEYTOJILHUKOB U 00paTHON 3aceUKoit pabota

Ha 4 HanpaBiieHUs. BpICOTBI TOUEK — MyTEM
IIPOJIOKEHUS X0J1a TEXHHYECKOTO
HUBEJINPOBAHUS, & B TAXEOMETPUIECKOM XOJI€
TPUTOHOMETPUUECKUM HUBeEIHpoBaHueM (40




q.)

OTyeT No KaxxJa0My BUAY ChEMKH.
OdopMIsIOTCS B COOTBETCTBUH C
METOJANYECKUMU YKa3aHUSAMU 10 TIEPBOU
y4eOHOM T'e0/Ie3NYeCKON nmpakTuke. B
MOSICHUTEJIBHBIX 3alIMCKaX IPUBOISTCS
. KpaTKOE COZepKaHKE BBITIOJIHEHHBIX padoT, 3amura
3aKIIIOYATEIbHBIN TAll: o
S) MOJIyYEHHBIC 110 Pe3yJIbTaTaM U3MEPEHUM oTYeTa 1o
IToaroroBka OTYETOB.
HEBSI3KH, KOTOPBIE CPAaBHUBAIOTCS C HIPaKTHKE
Jonyckamu. Ha ocHOBaHMM 3TOr0 U y4eToM
KOHTPOJIbHBIX U3MEPEHUH, BBIMOTHEHHBIX
IIPENOIaBaTelIeM, JACTCs OLICHKA Ka4eCTBa
MOJIyYEHHBIX KapTorpaduyecKux TOKyMEHTOB

(18 u.)

MOJAIOTOBUTEJIBHBIN DTAII

HHcTpyKTaXK 00yUAOIIUXCH 10 TEXHUKE 0€30MACHOCTH U MPABUJIAM MOKAPHOI
0€30MaCHOCTH, THYHOI r'HTHEeHb] M NPOU3BOJACTBEHHOI CAHNTAPUH BO BPpeMs MPOXO0KIEHHUS
yueOHO MPAKTHKHU 10 reoe3nu.

1. OO61re no0XKEHNUs.
OOyuaromuiics 00s13aH MPU MPOXOKICHUU TPAKTUKH:
- cTpOro coOI0IaTh U MOYUHATELCS MPaBUIaM BHYTPSHHETO PaCcTIOPSIKa;
- U3ydaTh U COONIIOJIATh MpaBWJIa OXPaHbl TPyJla U TEXHUKU O€30MaCHOCTH, MPOM3BOACTBEHHOMN
CaHUTapHH;
- HE OTJIy4aThCs C MECTa MPOX0XKACHUS IPAKTUKHU Oe3 pa3pelieHus pyKOBOAUTETIS.
2. [TpaBuiia 6€30MacCHOCTH MPH BBIIIOJIHEHUH TOJEBBIX padoT:
- U TIPOXOXKICHHUS TOJEBOM MPAKTHKU BCEM HEOOXOJUMO MMETh MPHUBHUBKY MPOTUB KJIEIIEBOTO
sHIeanuTa;
- IOCTOSIHHO OJIep>KaTh BCE MHCTPYMEHTHI B UCITPABHOM COCTOSIHUU;
- TIpH TIepee3ax Ha aBTOTPAHCIIOPTE MOJIb30BATHCS TOJIBKO aBTOMAIIMHAMU, 00OPYI0BAHHBIMU JIJISI
MIEPEBO3KHU JIFOJIEH;
- coOxoJaTh MpaBujia JOPOXKHOTO JBHKEHUS, COOJIO/IaTh OCTOPOXKHOCTH TPH TPOU3BOJICTBE
M3MEPEHUI Ha MPOE3KeN YacTH 10POTH;
- TOTIOP, MITTHJIBKU BEIIIKH, MEPHBIE PYJIETKU HE OpocaTh, a IepeiaBaTh APYT APYTY;
- TIpU TIOJH30BAaHUH TOMOPOM MPOBEPUTH MEpe]] HadaloM padOThl €ro UCIPABHOCTH (HAIEKHOCTh
KpeTUIEHUS TOMOPHUIIA), CIISUTh, YTOOBI BOJU3H HE HAXOUIIUCH JTIOJTH;
- TIOJIEBBIE Pa0OTHI BBHITIOJHATD B OJICXKE U TOJIOBHOM YOOpE, HE XOJIUTh OOCHKOM;
- IPU TIOTPY3KE pa3pemiaeTcs MepeHOCUTh:

- skeHiuHe 10 20 KT

- My>kunHe 10 60 Kr;
- mpu Tpo3e paboThl MpeKpalaTh, He HAXOIUTHCS TOJ OTIEIHHBIM J€PEBOM, Ha BO3BBIIIEHHBIX
MeCTax M Te0Ie3NYECKUX CUTHAIAX;
- oOyuaromuiics, OOHAPYKUBIIHIA OMACHOCTH, 00s3aH €€ YCTPaHUTh U MPEAyNPEAUTh APYTUX JIHII,
HAaXOJAIIMXCA B pallOHE OMaCHOCTH;
- 0 KaXIOM HECUaCTHOM ClIy4ae WIM 3a00J€BaHUU HEMEUICHHO COOOIIUTH PYKOBOJIUTEIIO
MIPaKTHUKH.
3. [TpaBuia moxkapHoii 6€30MaCHOCTH:



- KaTeropu4ecky 3amperiaeTcsi pa3BOJUTh KOCTPHI, OpocaTh HEMOTYIIEHHBIE CIIUYKH M OKYPKH B
jecy, BOJIM3H TOCTPOEK U B JPYTUX OTHEONACHBIX MECTax;

- HE pa3pelIaeTcst KypuTh B IOMELICHUSX, U B IPYTUX MECTAX, HE OTBEACHHBIX JJISl KypeHUS;

- HE OCTaBJIATh 0€3 NPUCMOTPA BKIIIOYEHHBIE AJIEKTPOHArpeBATENIbHbIE TPUOOPBHI.

4. IIpaBuna JIMYHON TUTHMEHBI U IIPOU3BOICTBEHHONW CAHUTAPUU:

- BO M30eXaHue MPOCTYyIbl HENb3d JIeXkaTh Ha 3emie, padoTaTh B JOXKUIMBYIO MOTOAY WJIHM IIPH
CuIbHOM BeTpe. [IpoMoKIIyI0 0ekK Ay MOCe 10Kl IPOCYIINTS;

- IIOJIB30BAThCsI BOJOU UL ITUThS TOJIBKO U3 UCTOYHHUKOB, TPEIHA3HAUYEHHBIX IS 3THX LICJIEH;

- 3aIpeNIaeTCs KynaThCs;

- coOuolaTh YMCTOTY M MOPSJIOK B JKMJIOM IIOMEIEHHM, Ha IpUJIErarolledl TeppUTOpUU U Ha
TEPPUTOPUU MPOXOKIECHUS IPAKTUKHU.

5. [TpaBuna noBeneHust Ha y4ueOHON IPAKTUKE.

[Tpu npoxoxxaernu npaktuku odyyaromuiicss OBSA3AH:

- IIOJIHOCTBIO BBINOJIHUTH 3aJJaHUE, IPEAYCMOTPEHHOE IIPOIPaMMOil IPAKTUKH;

- IOAYMHSATHCS ACUCTBYIOLIUM Ha IIPAKTUKE ITpaBUIIaM;

- HECTH OTBETCTBEHHOCTD 32 BBIIIOJIHAEMYIO Pa0OTy U €€ pe3yibTaThl;

- B OOUICKUTHHM TMOJACPKMUBATh TOBAPUIIECKHE OTHOIICHHUS C IPOKUBAIOMIMMH, IPOSBISATH
HETEPIUMOCTb K CIIydasiM HapyILICHUs JUCLUUIUIMHBL U TOPSAIKA.

6. OTBETCTBEHHOCTH 32 HAPYIICHHs MPAaBWII TEXHUKH 0€30MacHOCTH, IOXKApHOU 0€30MacHOCTH
Y IPOM3BOJICTBEHHON CaHUTAPUHU:

- 32 HapylIeHHEe MPAaBWJI TEXHUKH O€3011acHOCTH, MOKapHOW O€30MaCHOCTH M NMPOU3BOJCTBEHHOM
CaHUTapuu OOydaroluecs NPUBIECKAIOTCA K aJMHUHHUCTPATUBHONW OTBETCTBEHHOCTH, BIUIOTH J0
OTCTpPAHEHHUsI OT NPAKTUKU U OTUUCIIEHUS U3 YHUBEPCUTETA,

- IPY HAHECEHUH MaTepUAJIbHOTO ylliepOa BUHOBHBIE HECYT MaTepUAIIbHYIO OTBETCTBEHHOCTD;

- B Clydae, KOrJa HapylICHHE YCTAHOBJIEHHBIX MOPSAAKOB M IPABWJI BBI3BAJIO TSKENbIC
IIOCJICZICTBYSI, BAHOBHBIE HECYT OTBETCTBEHHOCTD BIUIOTH /10 YTOJIOBHOM.

IIpaBunia oOpameHusi ¢ reoge3n4eCKMMH NPpUOOPaMHU U MX XPaHEHHe

Bo Bpemsi pa®oThl B MOJEBBIX YCIOBHUSX MPUOOPHI MPEIOXPAHSIOT OT HAarpeBa COJHIIEM,
JOX/1s, TBUIM, OCOOEHHO MPU BBICOKOTOYHBIX H3MEPEHUSX.

[Tpu paGoTe nBUMXKEHHE YacTel MPUOOPOB JOJIKHO OBITH IUIAaBHBIM, 0€3 PHIBKOB U TOJIYKOB,
YCUJIMSL, TIPUKJIa/ibIBa€Mble K HUM, — yMepeHHbIMU. OnTHYecKre MpUOOpHI 3aIlUIIAI0T OT IO,
CHEra M COJHEYHBIX Jiydel 30HTOM. Henb3s 3akuMaTh BUHTHI CIMIIKOM CHUJIBHO. 3alperiaeTcs
OCYILIECTBIISATh BpAIllEHUE TEOJOJUTa MOCPEJICTBOM 3puUTeNbHON TpyObl. Ilpu pabore He
PEKOMEHIYeTCsI OCTaBJISATh MPUOOP Ha MITaTUBE O€3 HAOIIOCHUS UCTIOHUTES.

[Tpu mepexonie ¢ OAHOM CTaHIUM Ha APYTyl0 NPUOOPY JOKHBI OBITH B TPAHCHOPTHOM
nosioxkeHuu. Teomonut (Oyccouib) MEpEeHOCAT OTBECHO Ha IITAaTUBE, MEPHYIO CTAJIBHYIO JEHTY — B
pa3BepHYTOM BHJE. 30HT CKJIaAbIBalOT. [Ipyu nmonajgaHnm TeoqoauTa MOA JOXKAb MU MOKPBIM CHET
ClIelyeT BHECTH €r0 B MOMEIIEHUE, OOCYIIUTh, IPOTEPETh MIATKON uncToi canderkoil. He cnenyer
CYIIUTB NpUOOp BOIM3H AESHCTBYIOUIMX HUCTOYHHMKOB TEIUIA, TAaK KaK MOKET MPOM30WUTH, pacKieika
OIITHUKH U MOSIBATCS APYrUe€ HEUCIIPABHOCTH.

B nerHee BpeMs BO3MOXHO OOMIIbHOE TMOMaJaHHE MBUIM Ha ONTUKY. Y JANIATh IbLIb MOYKHO
criepBa KHUCTOYKOM, a 3aTeM caieTkoid. Tak Kak TE€OIOJUTHI UMEIOT IMPOCBETIEHHYIO ONTHUKY, TO
OHHU TPEOYIOT OCTOPOXKHOTO 0OpalieHHs BO BpeMs YUCTKH.

B 3umHee BpeMsi IpH MOKPBHITUN ONTHUKH MHEEM, OCOOCHHO OKYJISIPOB, €r0 YIANSIOT CyXOn
candetkoii. [Ipu nmonagaHuM ONTUYECKUX NMPHUOOPOB U3 XO0JI0/a B TEIUIOE MOMELIEHHE U Ha00OpOT
HE peKoMeHAyeTcs OTKphiBaTh ¢ytisip B TeueHue 40-50 MMH, Tak Kak OBICTpOe H3MEHEHHE
TeMIIepaTypbl MOKET MPUBECTU K TIOpUe Mpubdopa.

[Tocne paboThl onTHyecKkue TpUOOPHI MPOTUPAIOT U YKIAABIBAIOT B GyTispsl. [lepeBo3ka ux
OCYILIECTBISICTCA TOJBKO B (ymispax, a XpaHEHHE B CYXHUX IIOMEUICHUSAX, OOOPYIOBAaHHBIX
cretakamu. LlItaTuBel XpaHsres B croiikax. [Ipubops! pacrnonaraioT BAalIu OT HCTOYHUKOB TeTLIa.
He pexomennyercs pacronaraTb CTEIUIaKU BAOJIb HapyKHbIX CTeH. [Ipu JyIM-TeIbHOM XpaHEHHH



TeMIepaTrypa B MOMEIEHUU JoibkHa ObITh OT 5 10 30 °C. XpaHeHue B 3TOM K€ MOMEIIECHUU
KHUCJIOT, IIEJI0YEH U COJIel HE JOMYyCKaeTCsl.

Pazbopka TeomonmTa B MOJICBBIX YCIOBHSIX HE PEKOMEHIyeTcs. Pa3permiaeTcs mpou3BOAUTH
muib noBepkd. CMaszka TpPYIIMXCS YacTel OCYIECTBISETCS MAacjOM OIpEAeTCHHBIX Mapok.
[lepuoanuecku (pa3 B MOJTOAa WM TOJ) CMa3blBalOT T'OPU3OHTAIbHBIE M BEPTUKAIBHBIE OCH,
MOIBEMHBIC, 3aKPEMUTENIbHbIE U HABOJSIIME BUHTHI, KpEMalbepy 3pUTEIbHOW TpPYyObl U JIpyrue
TPYILIUECS Y3JIbl U JIETaJIH.

Peliku crnenyer comepkaTb YHCTHIMH M O0Oeperatb OT MEXaHHYECKUX MOBpexIeHHil. B
TMIOJIEBBIX YCIIOBHUSX B HEpaOOYEeM COCTOSSHMM WX YKJIQJBIBAIOT HAa POBHYIO MOBEPXHOCTh, oOeperas
oT neperuba, a pabo4yyro MOBEPXHOCTh PEUKH - OT COJNHEUHBIX Jyuel u 3arps3HeHus. Hamokiiue
pelKM BBICYIIMBAIOT HA YJIUIE WIM B MOMEIICHUH BIAIM OT MCTOYHHMKOB TEIUIA, TaK - KaK OHU
Moryt nedopmupoBarbes. [Ipu  AnuTeNnbHOM XpaHEHHMM pEHKH YCTaHABIUBAIOT B CYXOM
MMOMEIIIEHUU OTBECHO HMJIU YKJIAJBIBAIOT HA CTEIUIAKAX peOpoMm.

l'[onyqefme HHCTPYMEHTOB M YX01 32 HUMHU.

HeoOxomumbie [Is1 BBIMOJTHEHUS Pa0OT HMHCTPYMEHTHI, MPUOOPHI, MOCOOMsS Opuramupbl
MIOJIYYalOT OT COTPYAHHUKA Kadeapsl [0/l pOCHUCH B )KypHaJIe BblJauM U Bo3BpaTa npudopos. [Ipu
MOJIyYEHUU M BO3BpaTe NpUOOpPOB OpHragupam ciieqyeT NPOW3BOIAWTH BHEIMIHHI ocMmotp. [Ipu
OCMOTpPE MHCTPYMEHTOB IIPOBEPSIETCS CIEAYIOLIEe:

1.  CoxpaHHOCTh KOMILIEKTA (COTJIACHO OIUCH).

2. IlnaBHOCTH BpalIeHUs BCeX JeTalled, PyKOATOK W BHHTOB (JMMOa, aluaasl, 3pUTEIbHON
TPYOBI, KpeMallbephl, 32 KMUMHBIX, MUKPOMETPEHHBIX U TIObEMHBIX BUHTOB).

3. CoxpaHHOCTh YpOBHEH NpH anuianax rOPU30HTAIBHOTO M BEPTHKAIBHOTO YTIOMEPHBIX
KpPYTOB, IJIABHOCTh MEPEMEIEHUS Ty3bIPHKOB YPOBHEH.

4.  VcnpaBHOCTh OTYETHOW CHCTEMBI (JIMH3BI JOJDKHBI OBITH 0€3 LaparuH, YeTKO BHIUMBI
LITPUXH, IIKAJbI).

5. HcnpaBHocTh 3puTENnbHOM TpyObl (mojie 3peHuss TpyObl JODKHO OBITH YHCTHIM, O€3

LapanuH, TPEIH, JINH3bI B OIIpaBax 00bEKTHUBA U OKYJsSIpe, OnpaBa (pOKyCUpYIOIIEeH JINH3BI
HE JJOJKHBI I1ATaThCs).

6. YwucroTa MHCTpYMEHTa U NPHUHAAJIEKHOCTEH (HE JOHKHO OBITH MBUIM, IPSI3U, P’KABUMHBI U
T.1.).

7.  HcnpaBHOCTBH CUCTEMBI OCBEIICHHUS.

8.  HMcmpaBHOCTB CTOJMKA U HOXKEK LITAaTUBA U JIP.

O60 Bcex OOHapyKEHHbIX HEAOCTaTKaX (HEKOMIUIEKTHOCTh, HEUCIPABHOCTb) OpuUTraaup
JIOJDKEH COOOIIUTh CBOEMY PYKOBOJIUTEINIO.

MPOU3BOJCTBEHHBIN 3TAI
BbinosiHeHne NOBEPOK U IOCTHPOBOK TEOH0JIMTA

Lenb: HayuyuThCs MNPOU3BOAMTH MPUEMOYHBIE U TIOJIEBBIE TOBEPKU TEOJOJIUTOB, HX
IOCTUPOBKH.

O6opynoBanue u npuHaaaexHocTu: teogonutbl 3TSKII, 4T1511 u 3T2KII mraTuBbl K
HUM, OTBECHI, OTBEPTKH, KIIFOUH, IITUIBKH.

IMopsinok BHINOJIHEHUS

1. BBINOJHUTH IPHUEMOYHBIE TIOBEPKH TEOIOTHUTA.

IToBepka — 3TO MpoBEpKa TEXHUUECKOTO COCTOSHUS TEOJOJIUTOB MEPE] HAYAIOM IOJIEBBIX
pabor.

KOcTupoBka — 3T0 HcnpaBieHWe HapYIIEHHBIX T€OMETPUUYECKUX U ONTHKOMEXAHUYECKUX
yCIIOBUI KauyeCTBEHHOM paboThI mpubdopa.

[ToBepku MOTYT OBITh MPUEMOYHBIMH U TTOJIEBBIMH.

[IpueMouHbIe MOBEPKHU MTPOU3BOAATCS MPU MOJTYYEHUN TEOJOJINTA CO CKIIJa, P Iepeaayde



€ro OT MaTepUAIbHO OTBETCTBEHHOT'O JIMIIA, @ TAK)KE €CIIM TEOJOIUT MOABEPrajics MEXaHUUYCCKUM
BO3CHCTBUSIM, yAapaMm.

[Ipu mony4yeHMH WHCTPYMEHTAa B IEPBYIO OYEpE/b MPOBEPSCTCS €ro KOMILICKTHOCTh U
[IEJIOCTHOCTh. B KOMIUIEKT K TEOJOJIHUTY JODKHBI BXOJUTH: YEXOJI, IITATUB, OTBEC U OPHUECHTHP —
OycCoIb.

3akpenuTenbHble, HABOISIIUE W TMOIBEMHBIC BHUHTHI JOJDKHBI IUIABHO BpaIIaThCS. ITO
yCJIOBHE TIOBEPSIETCS BPAILICHUEM 3aKPEIUTEIIbHBIX, HABOAIINX U TIOAbEMHBIX BUHTOB.

Ecmu pe3pba He copBaHa, HO BUHTHI Pa0OTAIOT HE IJIABHO WJIM UMEIOT TYTOH XOJ, HYKHO
OIPEICIIUTh ¥ YCTPAHUTH MPUYUHBI, BBI3BIBAIOIINE 3TH OTKJIOHCHHS.

N3o0pakeHue B moJie 3peHus TPYObI TOJHDKHO OBITh 4eTKUM. UTOOBI IPOBEPUTH 3TO YCIOBHE,
TpyOy HaBOAAT Ha OCJbIi JUCT Oymaru, MpeBapUTEIbHO HAPHUCOBAH HA HEM IMPSIMbIC JTUHUH O]
pasHBIMU yriaamu Apyr K apyry. Ecnm nzoOpakeHue nuHUN yeTKoe, 0e3 MCKaXKEHUI U payKHBIX
OJIMKOB, YCJIOBHE BBITIONHSETCS.

Puc. 1 Ocu teogonura

TeoxoMT HMeeT cileAyI0LIHe OCHOBHbIE OCH U IJIOCKOCTH:

Ocnosnasi ocov (ocv epawenusi) meodoruma ZZ1 - §uHWA, TepNEHIMKYISpHas K
TOPU30HTAIBHOMY KPYTY U IPOXOAALIAs YePE3 €ro LUEHTP.

BusupHas och - BooOpaxkaeMasi mpsiMasi, COEAMHSIOMAs epeceuyeHNe HUTEH CETKH M ONTHYECKHUH
HEHTP OOBEKTHBA.

Ocvb yununopuueckozo yposrsi UUI - xacarenbhas K BHyTpEHHEN MOBEPXHOCTH aMITyJIbl YPOBHS
B HYJIBITYHKTE (HYJIBIIYHKT YPOBHS - HAaUBBICILIASl TOUKA aMITyJIbl, CEpelMHa ACJICHUI Ha aMITyJie).

Ocv epawenuss mpyovr HH\ - nuaus, BOKpyr KOTOpOil Bpamiaercs 3puTeibHas Tpyba B
BEPTUKAJIBHOM ITUIOCKOCTH.

Inockxocme aumba - MIOCKOCTD, POXOSIIAs Yepe3 BHYTPEHHUE KOHIIBI JEeHui TuMOa.

Konnumayuonnasn (susupnas) niockocms - miockocts, 06pa3oBaHHas BU3UPHOM OCBIO HPU
BpaILeHUHU 3pUTeNbHON TpyObl BOKpYT ee ocu HHb

2. BBHIOTHUTE MOJIEBBIE TIOBEPKU TEOJOIUTOB (pUC. 2).

\

\
fa

Puc. 2. TToBepKH IMIMHIPUYECKOTO YPOBHS: @ — YCTAHOBKA MO JIBYM BUHTAM;



6 — yCTaHOBKa II0 TPEThEMY BHHTY;B — IIOBEPKa IPABHIBHOCTH YCTAHOBKH YPOBHS;
1 — oLU(POBAHHEII MITPHUX JIUMOA; /1 — YHUCIIO ASTCHUIH MUKPOCKOIIA;
1,2,3 — BUHTBL; 4 — My3BIPEK aMITyJIbI

[ToBepka Nel. [ToBepka ocu HWJIMHAPUYECKOTO YPOBHSI.

Och NIMIAMHIPUYECKOTO YPOBHA Ha alMJane TOPU30HTAIBHOIO Kpyra JOJDKHA OBITh
MEePIEeHIUKYJIIPHA K OCHOBHOI OCH BpallleHUs] HHCTPYMEHTA.

JUJ11 IOBEPKM ATOrO yCJIOBHUS YPOBEHb YCTAHABIMBAIOT I10 HAIPABICHUIO JIBYX IOJIBEMHBIX
BUHTOB M, Bpalias UX B IPOTHUBOIOJIOKHBIE CTOPOHBI, IPUBOJAT MY3bIPEK HA CEPEIUHY aMITyJIbI
(puc. 2, a). 3areM ypoBeHb YCTAHABJIMBAIOT 10 HAINPABICHHIO HA TPETUH BHHT, MMOBOPAYUBAs
teononut Ha 90 © u, Bpaias ero, MpUBOIAT My3bIpEK Ha cepenuHy ammnyisl (puc. 2, 6). Teogomut
BO3BPAIIAIOT B UCXO/HOE IOJIOKEHHUE, HECKOJIBKO KOPPEKTUPYsI IOJO0KEHUE YPOBHS, TaK KaK IpU
BpallleHUH BHHTA BO3MOXHO HeKoTopoe ero cmeieHue. [loBoporom Ha 90 ° mpoBepstoT, HET U
OTKJIOHEHHH IMy3bIpbKa, a 3aTeM MOBOpauuBaroT TeononuT Ha 180 © (puc.2, 6).Eciu my3sipek
BO3/lyXa OCTaJCSd B HYJIEBOM IYHKTE€ YpPOBHS WJIM OTKJIOHWICA Ha OJHO JEJIEHHE — YCIIOBHE
BBIIIOJITHEHO. B MpOTHBHOM ciyyae MCHpPaBUTEIbHBIM BHUHTOM Iy3BIPEK CMELIAIOT Ha IOJOBHUHY
BEJIMYMUHBI OTKJIOHEHHUS K LEHTPY aMITyJIbl U IIOBTOPSIIOT MOBEPKY.

I[ToBepka Ne2. [ToBepka BU3UPHOM OCH 3pUTEIBHOMN TPYOBI.

BusupHnas ochk 3putenbHON TpyOBl JOKHA ObITh NEPIICHIUKYIISAPHA K TOPU3OHTATIHLHONU OCH
BpallleHUs.

J1J1s MOBEPKU 3TOTO YCIOBHSI TEOJOIHUT YCTAHABIMBAIOT B paboyuee MOJI0KEHHUE, 3aKPETISIOT
Kpyr 1uMOa U HABOJIAT HA Y€TKO BUIUMYIO YAAJICHHYIO TOUKY. TOUKY BEIOMPAIOT Tak, 4TOOBI TpyOa
HaXOJWJIach B TOJIOKEHUHU, OMM3KOM K TOpU30HTaIbHOMY. [locie TOYHOro HaBeJeHUS LEHTpa
CETKM HUTEH Ha TOUKY OepyT OTCUET IO TOPU30HTAIBLHOMY KPYTy HPHU MOJI0KEHUN BEPTUKAIBHOIO
Kpyra cneBa ot Tpyosl — KJI — xpyr neBo. Jlanee teomonut pa3opaunBaioT Ha 180 a TpyOy
MEPEeBOMIAT Yepe3 3€HUT M HABOJAAT HA Ty K€ TOUKY. 3aTeM OepyT OTCYET IO TOPH30HTAIBHOMY
KpYTy MpH MOJ0KEHUHN BepTUKaIbHOTO Kpyra cipaBa — KII — kpyr mpaso.

PaznocTh Mexay oTcueTaMu JOJKHA OBITH paBHA
180° £ 2t',
rae t' — TOYHOCTBH TEOI0JINTA.

Ecan 310 ycnoBue He BBINOJHSAETCA, MPOU3BOJAT HUCIPABICHUE. YTOJI MEXIYy BH3UPHOU
OCbI0 U TEPIEHIUKYIIPOM K OCH €€ BpallleHUs Ha3bIBaemcs KOLIUMAYUOHHOU NOSPEeUHOCHBIO.
Jl1is ycTpaHeHus 3TOW MOTPEIIHOCTH BBIYUCISIOT €€ BEIMYMHY U OMPEIesIOT MPABIIbHBIA OTCYET

(puc. 3).
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Puc. 3 Omnpenenenre KOUTMMAIIMOHHOI MOTPEIHOCTH:
@ — pacyueT KOJUIMMAIIOHHON ITOTPEeITHOCTH;
6 — WCTIpaBlIeHNe KOJUTHMAIIMOHHO OIIMOKH C TIepeMelleHHeM BepTHKAIbHONW HUTH

OTCUETHI:
KiI=;KII=.

KOJ'IJ'II/IMaHI/IOHHaH IOrpCIIHOCTD:

C =KJI - 180°- KIT, ( 15)



C=

[TorpentHocTs OOMBINE TBOWHONW TOYHOCTH TEOAOJUTA, TMOITOMY BBIYUCISIIOT BEPHBIC
OTCUETHI:

KII-© =
2

KIT+ ¢ =

[TorpemHOCTh OOJNBINE JIBOWHOW TOYHOCTH TEOJOJIUTA, IOATOMY BBIYHCISIOT BEPHBIE
OTCUETHI:

KIT-¢=
2

KIT+ €=

3aTeM HaBOJSAUIUM BUHTOM aJIMJabl TOPU30HTAIBHOTO KPYyra yCTaHABINBAOT MTPABUIIbHBII
OTCUeT

[Tocne nepemMenieHus: anuaaabl HEHTP CETKU HUTEW CMECTUTCS ¢ TOYKM. [ ucrpaBieHus
OIMMOKM OTBUHYHMBAIOT KOJMAYOK Aradparmpl, OCIAONSIOT HCIPABUTEIBHBIC BEPTHKAIbHBIC
BUHTBI, @ BEpPTUKAJIbHYIO HHUTh NEPEMEIIAIOT [0 COBHAJACHUS C TOYKOW TIpU [OMOIIU
WCIIPABUTEIbHBIX TOPU30HTAIIBHBIX BUHTOB, 3aKPEIUISIOT UX U MIOBTOPSIIOT IMMOBEPKY.

Ecnu komnumanuoHHass MOTPEIIHOCTh B Ipeaenax JOMycKa, BHUHTBl OKOHYATEIbHO
3aKpEIISIOT ¥ HABUHUMBAIOT KOJIMA4yoK Ha TpyOy.

I[ToBepka Ne3. I[loBepka ropH30HTAIBHOM OCH 3pUTEIBHOM TPYOBI (prc.4).

['opu3oHTambHAS OCh BpANICHHUS 3PUTCIBHON TpPYyObl JODKHA OBITh TEPICHIUKYIISIPHA
OCHOBHOM OCH BpaIleHUs TEOJ0JIUTA.
DTO0 ycI0BHE MOBEPSIOT B CIEAYIOIIEH MOCIEI0BATENIbHOCTU. TE€0N0INUT YCTaHABIMBAIOT HENAJIEKO
OT KaKoro-nmubo BBICOKOTO IpeamMera (CTeHbl 37aHus). Ha Hem BBIOMPAIOT TOYKY TakK, YTOOBI MPHU
HaBE/ICHUM HAa 1Ty TOYKY LIEHTPA CETKH HUTEW 3PUTEIBHON TPYObl BH3MpHAs OCh COCTaBIsIa C
TOpU30HTOM yrona mopsaka 15—20°. HabGmiomaemyro TOYKY NPOSHUPYIOT JABaKIbl (Tpu
nosioxkeHun BepTukanbHoro kpyra KII u KJI), onyckast TpyOy BHU3, OJIM3KO K FOPU30HTATILHOMY
MOJIOKEHUIO BU3HPHOU ocu. [Ipu 3ToM 00a pa3a OTMEUAIOT MOJOXKEHHE BEPTHKAIBHOTO IITPHXA
CeTKH B TOYKax al U ap. TeopeTndyecku 3T TOYKH TOJDKHBI cOBHanath. HecoBmajeHue o3Hayaer
HaJIM4re OIIUOKY.

ITockonbKy NEpPHNEHIUKYISIPHOCTh OCEH TapaHTUPYETCs 3aBOJOM, YCTPAHEHHE 3TOTO
nedexTa BO3MOKHO TOIBKO B ONTHKO-MEXaHUYECKUX MAaCTEPCKUX HIIM B 3aBOJICKUX YCIOBHUSX.

HenpaBuibHoe moJioxkeHNe 0CH BpalleHUus TPYObI

Ortsec
Puc. 4. Cxema MoBepKH rOPU30HTAIBHOM OCH BPAILCHUS TPYObI:
a — HeTIPaBIIBHOE TTOJIOKEHHE OCH BPAIIEHHS TPYOHI;
0 — yCTaHOBKa TEOOJINTA IIPH BEIOOPE TOUKU A U €€ IPOCIPOBaHUE



IToBepka Ne4. [ToBepka MOJOKEHUSI CETKA HUTEH 3pUTEILHON TPpyOBI (pHc. 5)

Puc. 5. Cxema OBEpKH MOJIOKECHHS CETKH HUTEH 3pUTEIbHON TPYOHI:
1, 2,3,4 — 3akpenuTeNbHbIC BUHTHI AnadparMbl

BepTukanbHast HUTh CETKU 3pUTENIbHOM TpyObl JOJIKHA ObITh OTBECHA, & TOPU3OHTAJIbHAS —
HEepIEHINKYIIIPHA BEPTUKAIBHOM.

Jia moBepku 3TOro yciaoBuss Ha paccrossHuu 10 20 M nopsemmBaroT orBec. Ha
n300pakeHue MIHypa OTBECa HABOAAT BEPTUKAJIbHYIO HUTh CETKM HuUTeW. Eciau BepTHKaibHast HUTh
CETKH Ha BCEM IPOTSKEHUH COBIIAJAET C JIMHUEN OTBECA — YCJIOBUE BBIIOJIHSIETCS.

IToBepKy MO rOpU30HTAIBHOM HUTH MPOU3BOAAT CIEIYIOLIUM 00pa3oM. ['opu30HTAIBHYIO
HUTb CETKU 3PUTEIBHOI TPYObl TEOAOJINTA, IPUBEIECHHOIO B paboyee MOJOKEHHE, COBMEIIAIOT €
TOYKOH, yAaleHHOW npuMepHO Ha 20 M. 3aTeM MEIUICHHO OBOPAYUBAIOT aluAany, 4, €CiM TOUKa
HE CXOJIUT C TOPU30HTAIbHON HUTH, YCIOBHE BBIIIOJIHSAETCS.

Ecnmu  ycnoBue He BBINONHSAETCS, OTBUHUMBAIOT —KOJMAUOK 3PUTENIBHOM  TPYOBI,
3aKpBIBAIOIIUI YEThIPE UCIPABUTENbHBIX BUHTA AapparmMbl. DTH BUHTHI OCHA0JISIOT U CETOYHOE
KOJIBLIO [TOBOPAYMBAIOT TaK, 4TOOBl BEpPTUKaJbHAs HUTh COBMAaja C JIMHUEH OTBeca, MOCIE Yero
BUHTHI JHa)parMbl 3aKpeIISIFOT ¥ 3aKPBIBAIOT KOJIMAuyKoM (puc. 6).

,-#\\Illmnpnr
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Puc. 6.
BroinoJiHeHHe NOBEPOK M FOCTHPOBOK HUBEJIMPOB

[lenb: HayuuTbcsl TPOUZBOAUTH MPHEMOYHBIE M IIOJEBbIE TMOBEPKH HHUBEIUPOB,
FOCTUPOBAaHHUE HUBEIIUPOB.

O6opynoBanue u npuHaiexxHoctr: HuBenupbl 3H3KJI, 3HS5JI mtatuBbl K HUM, OTBEPTKH,
KJIFOYH, IITTUIIBKY.

IMopsinok BbINOJIHEHUS
1. BeINOJIHHUTE PUEMOYHBIC TOBEPKU HUBEIIUPA.

[IpueMouHbIe TOBEPKU MPOU3BOAATCS MPH MOJIYYEHUN HUBEIMPA CO CKIIaJa, MPH Iepeaade
€ro OT MaTepHaIbHO OTBETCTBEHHOTO JIMIIA, a TAKXKE €CIM MPHOOp MOABEPrajics MEeXaHUYECKUM
BO3JICUCTBUSAM, yIapaM.

[Ipy mosryyeHHH WHCTpyMEHTAa B MEPBYIO OUYEpElb MIPOBEPSETCA €ro KOMIUIEKTHOCTH U
LETIOCTHOCTb.

3akpenuTenabHble, HABOJSUIME U TMOABEMHBbIE BHUHTHI JIOJKHBI IUIABHO BpalaThCsi. ITO



YCIIOBUE MOBEPSIETCS BPALLIEHUEM 3aKPENUTEIbHBIX, HABOJAIIMX U MOABEMHBIX BUHTOB.

Ecnu pe3p0a He copBaHa, HO BUHTBI Pa0OTAIOT HE IUIABHO MM MMEIOT TYrod XOJ, HYKHO
ONPEIEIUTh U YCTPAaHUTD IIPUYHHBI, BBI3bIBAIOIE ITU OTKIOHECHHS.

2. BBINOJIHUTD T0JICBBIC TIOBEPKH HUBEIUPA.

I[ToBepka Nel. Ochk Kpyrioro ypoBHsS JOJDKHA OBITH MapajielibHAa BEPTHKAIBHOW OCH
BpAILlCHUsI HUBEJIHUPA.

[TorbeMHBIMHM BUHTAMHU TIOJIBOJIST ITY3bIPEK YPOBHSA B IICHTP aMITyibl. [loBopaunBaiot TpyOy
Husenupa Ha 180°. Ecnu my3bIpek comel ¢ eHTpa, TO UCIIPABUTEIbHBIM BUHTOM BO3BPALIalOT €r0
K LIEHTPY Ha IIOJIOBUHY BEJIIMYMHBI OTKIOHEHHMS], 4 3aTE€M IIOAbEMHBIMA BUHTAMU MOJABOJSAT B LIEHTP.
IToBepKy u UCpaBICHUE OBTOPSAIOT HECKOJIBKO pas.

I[ToBepka Ne2. BepTukaibHas HUTh CETKM HUTEH B paboyeM MOJOKEHHHM HUBEIUPA
JI0JKHA OBITh OTBECHA, @ TOPU3OHTANIbHAS — MEPIECHIUKYIISIPHA eH.

3aBoJl rapaHTUpyeT NEPHEHIUKYISIPHOCTb HUTEW CETKH, MO3TOMY HOBEPSIOT TOJIBKO OJIHY
BEPTUKAJIBHYIO HUTh. [0 KpyrioMy ypoBHIO NPUBOZAT HUBENMp B pabouee nosoxkeHue. Kpecrt
CETKH HUTEU 3pUTENIbHON TPYOBbl HABOAAT HA LIHYpP OTBECA, PACHOJIOXKEHHBIM Ha paccTosHUU 20—
30 m or HuBenupa. Ecinu BepTHUKalbHas HUTh IIEPECEKaeT IIHYp OTBECa — YCJIOBHE HE
BBINIOJHAETCS. B 3TOM ciyyae CHMMAIOT OKYJISPHYIO 4YacThb TPYObl, OTHYCKAlOT CPEAHHM BHUHT
IUIACTUHKM Ha YeTBepTh 000poTa, a KpaWHUH BUHT — Ha LEIbIi 000OpPOT U OCTOPOKHO
[IOBOPAUYMBAIOT IUIACTUHKY B HYXHYIO CTOPOHY. 3aT€M HAJEBAalOT OKYJISPHYI 4acTb TPYObl U
MIOBEPAIOT IOJOXKEHUE CeTKU. Ilocie ycTaHOBKM CETKM 3aKpEIUISIOT IUIACTUHKY U OKYJISPHYIO
9acTh TPYOBI.

I[ToBepka Ne3. BusupHas ocb 3pHUTEIbHON TpyObl AOJKHA ObITH HapaijelbHa OCU
KOHTAaKTHOTO LIWJIMHIPUYECKOTO YPOBHS.

OTO TIaBHOE YCIOBHE, KOTOPOMY JOJDKEH OTBEYaTh KaXKAbIH HUBEIUD, BU3UPHYIO OCh
KOTOPOT'0 YCTaHABIMBAIOT TOPU30HTAIBHO IIPY IOMOIIU YPOBHS.

[ToBepky nMpou3BOAAT ABOMHBIM HUBEIMPOBAHUEM JIMHUU JJIMHOM OKOJIO 75 M. B Toukax A
u B 3abuBator kocThUM. B TOuke A yCTaHaBIMBAIOT HUBEIHP TaK, YTOOBI €ro OKYISAP
IIPOEKTUPOBAJICS HAa LIEHTP KOCTBUIA, a B Touke B ycranasmuBaroT peiliky. Husenup npusozsr B
pabouee TONI0KEHHE U ¢ TOYHOCTBIO 10 | MM pyJeTKOM MM PeHKOi U3MEPSIOT BBICOTY IpUOOpa iy,
T.€. PaCCTOSIHUE OT IIEHTPa OKYJIsIpa 10 LeHTpa KocThuld. 1o pelike 6epyT BeIMUMHY OTCUeTa TOUKU
B —-B, 3aTemM HuBenup nepeHocsAT B TOUKy B, a peiiky — B Touky A. HuBenup nmpuBoisT B
pabouee MOJIOKEHHE, U3MEPSIFOT BBICOTY MPHOOpA Iz U MO peiike OepyT BEIMYUHY OTCYETa TOUKH A
—a.

Ecnn Bu3upHas ochb He MapajulebHa OCH YPOBHS U MMEET HAKJIOH BBEPX, TO BMECTO
OTCYETOB 10 peliKaM B OJHUX TOYKaX OyIyT B3SIThbl OTCUETHI B APYIMX TOYKAX C OMIMOKOM, paBHOI
X. AOCOIOTHBIE 3HAUYEHUs MPEBBINIEHUS TOUKW B Hajx Toukoil A mpu HHMBEIMPOBAHUU C MEPBOM
CTaHIMU (HUBEITHP B ToUuke A )

-h =i 1 + x- bu co BTOpOii cTanIUK (HUBEIUD B TOUKE A)

h=a - x - noWKHBI OBITH paBHBI MEKAY co00M. [103TOMY MOXKHO 3aIUCcaTh PAaBEHCTBO

i1 +x-

b=a-x-io,.

OTK(yz[a

x=@_b _*na

To ectb ommobka B oTcueTax M3-3a HEMapaIeIbHOCTH BU3UPHOM OCH U OCH KOHTAaKTHOTO
UWIMHIPUYECKOTO YPOBHS paBHa IOJYCyMME OTCUETOB MO peikaMm Oe3 IMOJIyCYMMBI BBICOT
uHcTpymeHTa. Ecim X He mpeBblmiaeT 4 MM, TO ycioBue BbimonHsercs. Ilpm x>4 mMm ocu
HeIapajuleabHbl. B 3TOM citydae U1 CTaHIIUM B TOYKE B BbIUMCIISIETCS BEPHBIA OTCUET? = a4 — X,
COOTBETCTBYIOIIMI NapauIeIbHOCTH BU3UPHON OCH U OCH YpOBHA. Bpaias 35€BallMOHHBIN BUHT,
HaBOJST CPEIHIOI HUTh HA 3TOT OTcueT. [Ipu 3TOM KOHIIBI ITy3bIpbKa YPOBHSI B MOJI€ 3pEHUS TPYObI
pasoiinyTcs.  3aTeéM  OTKPBIBAIOT  KPBIIMIKY, 3aKpBIBAIOILYKD  WCIPABUTEIbHBIE  BUHTHI

UWIMHIPUYECKOTO YpPOBHS, M, Bpallas BEpTUKAJIbHbIE HMCIPABUTENIbHbIE BUHTBHI YPOBHS, TOYHO
COBMEIIAIOT M300pa’keHUs] KOHLIOB Iy3bIpbKa B MoJie 3peHust TpyObl. [ljis KOHTpOJS MOBEPKY



MTOBTOPSIOT.

HccnenoBanne KOHCTPYKIUH TeO0JIUTOB.
YcTraHoBKa Teo10,1MTa B padouee M0JI0KeHHe, H3MepPeHHe FTOPU30HTAIbHBIX U
BEPTUKAJIbHBIX YIJIOB T€O10JUTOM
ens: wm3yuuth ycrpoiictBo TeomonmtoB 4T15I1, 3T2KII m 3TSKII u Hayuuthbcs
MIPOU3BOJIUTh OTCYETHI IO BEPHBEPAM U OTCUYCTHBIM MHKpockomam. [IpmoOpecTd HaBBIKH T10
MIPUBEICHUIO T€OA0INTA B pabouee MOJIOKEHHE, a TAK)Ke B U3MEPEHUHU YIJI0B, HAYUYUTHCS U3MEPSATh
paccTosiHUS C IOMOILBIO TalbHOMEpPA TEO10JINUTA.

O6opynoBanue u npuHamiexkHoctu: Teononutsl 4T15II, 3T2KII u 3TSKII mratussl,

HUBEIIUPHBIE PEUKH, BEXH, OJJaHKHA YTIIOMEPHBIX )KYPHAJIOB
1 - GokoBasi KpbILIKa,

2, 4 - 3aKpenuTeNbHbBIC BUHTBI;

3, 5 - HABOAIIME BUHTEHI;

6 - FOCTUPOBOYHBIH BUHT LIMJIMHAPHYECKOTO YPOBHS;
7 —LIMIMH/IPUYECKHUI yPOBEHb

8 - KpyrJIBIil ypOBEHB;

9 - I0OCTHPOBOYHBIN BHHT KPYIJIOTO YPOBHS;
10 - mukpockorr;

11 - oxynsp 3puTenbHON TPYOHI;

12 - xonmayvox;

13 - kpemanbepa;

14 - ropu3oHTaNBHAs OCh;

15-Bu3zup

Puc 7 . O6muii Bug teomonura 3TSKIT

Onpenesienne HeHbl JeJieHUs JTUM0Aa M TOYHOCTH OTCYUTHIBAHUS.
OTc4yeThl N0 FTOPU30HTAILHOMY M BEPTHKAJILHOMY Kpyram

V¥ teomonura 3TSKII oTcueTHBIi MUKPOCKOI IIKajI0BOM. B BepxHEH yacT MHOJs 3pEHUs
MHKpPOCKOTMa, 0003HaueHHOTro OykBoii B (puc. 8), BUIHBI IITpUXU JTUMOA BEPTUKAIBHOTO Kpyra M
HITPUXU OTCUETHOM IIKalbl, & B HWKHEW 4acTH 1Moy 3peHHs, 0003HadeHHOU OykBoil I', BUIHBI
HITPUXH JTUMOA TOPU30HTAIILHOTO KPyTra U IITPUXU OTCUETHON IIKAJIbI.
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Puc. 8 Ilone 3penus orcueTHOr0 MuKpockomna teogonmta 3 TSKIT
a) Orcuer o BepTHKAIBHOMY Kpyry - 0° 35"; OTcuer mo ropusoHTambHOMY Kpyry 125° 06'.
6) Orcuer o BepTUKAIbLHOMY Kpyry +3° 45,5'; OTcUeT 1o ropu3oHTanbHOMY Kpyry 74° 27.5'.

Ha oGoux kpyrax HaHeceHbI TOJBKO IpagyCHble IITpUXHU. Kakaplil rpalyCHBI MTPUX
noanucad. CrenoBarenbHo, IIeHa AefeHus: TuMO0B coctasiseT 1°. Ha anunaasl KpyroB HaHECEHbI
OTCYETHBIE IIKaIbl C IIEHOM JeneHus 5'. DTH IIKajdbl BBIBEJCHBI B IOJE 3PEHHUS MHKPOCKOIIA.
HavanpHoe nenenue mikaibl TOPU30HTAIBHOTO Kpyra 0603HaueHo 1ugpoii 0, a koHeuHoe - nudpoi
6, uro o3Hauaer 60'. Illkama BepTHUKalIbHOTO Kpyra MMeeT 1Ba psana uudp. B BepxHem psny
HayaJIbHBIA MTPUX, 0003HAYEHHBIN udpoi 0, pacmosiokeH cieBa, a KOHEYHBIH, 0003HAYECHHBII
1udpoii 6, pacroyiokeH crpasa.



B HmxHEM psiny onu@poBKa BBITOJHEHA HA00OPOT U IU(PHI UMEIOT 3HAK MHHYC. OTCUeT
10 TOPU30HTAILHOMY KpPYT'y IPOM3BOIUTCS B CIEIYIOLIEM MOPSAKE.

CHauvana cuuThIBaeTCs € JIMMOA YMCIIO TpagycoB (IO MITPUXY JMMOA, MOMAJAI0NIeMy Ha
OTYETHYIO HIKally), 3aT€M 10 OTCUETHOM mikane OGepercst orcdyer ¢ To4HOCThio 0.1 nmenenus, 4ro
cootBeTcTBYeT 0.5'. MHAEKCOM U1l OTCUMTBHIBAHUS MHUHYT CIIY>)KUT IUTPUX TPaayCHOTO JIEIECHMUS
numOa, HaxXoJAIIMICS Ha oTcueTHOH mikane. Ha puc. 2a orcyer no ropu3oHTalIbHOMY KPYT'y PaBeH
125°06'".

[Ipy OTCUMTHIBAHUU MO BEPTHKAIBHOMY KpPYry YHCIO I'paJyCcOB CUMTBIBAETCS TaK )K€, KaKk M IO
rOpU30HTAILHOMY Kpyry. [Ipu 3TOM rpagycHble 1eleHusl BEpTUKAIBHOTO KPyra UMEIOT 3HAKH JTHO0
ILTIOC, TMO0 MUHYC.

Ecnu B npenenax mkajibl HAXOIUTCA IITPUX JIMMOa 0e3 3HaKa, TO Ha MIKaJle OTcYeT Oepercs
10 BepXHEMY psay uudp (cieBa HaNpaBo), U MOJHBIM OTCYET 3alKMChIBAeTCsA CO 3HaKOM Iuttoc. [lo
HIDKHEMY psfy mHdp mIKambl oTcyeT Oepercss B TOM cllydae, KOrja B Mpejaeiax MIKalIbl HaXOAUTCS
MTPHUX JUMOa CO 3HAKOM “MUHYC”. OTCUET 3aMMChIBACTCS CO 3HAKOM MHUHYC.

1. IIpuBecTn TE0A0IUT B padouee MOJIOKEHHUeE.

Llenmpuposanue meoooaruma 3TSKII BBINOTHSAIOT € TMOMOIIBIO HUTSHOTO OTBECA,
YKPEIUIEHHOT0 Ha Kproyke Tperepa Teojgonuta. OCTpre OTBeca COBMELIAIOT C LIEHTPOM KoJja
(BepmMHOW yIjla) Ha)XKaTUeM Ha YIOpbl OalIMakoB IITaTHBAa HOTOM UM HEOOJbIIUM
nepeMenIeHueM Tperepa Ha rojoBke mrarusa. LlentpupoBanue ontuueckoro teogonauta 3TSKII
MIPOM3BOJAT NPU NOMOLIM BU3UPOBAaHUS CETKUM HUTEW TpyObl HaJl BEPIIMHON Yrja, Omyckas
TpyOy BepTHKAIbHO OOBEKTUBOM BHH3. OTIYCTHB CTaHOBOW BHHT, Tperep TEOAOIUTa
MEPEMEIIAIOT Ha TOJIOBKE ILITAaTHBA, MOKA LEHTP CETKHM HUTEH HE COBHAJET C LIEHTPOM KoJia
(BepIIMHOM yTJIa).

T'opusonmuposanue meodonuma BBIIOIHSIIOT HPU IOMOIIM YPOBHSI TOPU30HTAIBHOIO
Kpyra. Ympapisis NOJbEMHBIMHM BHHTaMH, IIy3bIpEK YPOBHS YCTaHaBIMBAlOT B CpeIHEE
I10JIOKEHHUE.

Yemanoexka mpyowvr ona nabnooenus. I'pyboe HaBenenue Tpyosl Teogonauta 3TSKII Ha
BEXy IPOU3BOJAAT [0 MEXAaHWYECKOMY BHU3HMPY, a OTUETJIIMBOE H300paK€HHE JIOCTHTaeTCs
BpallleHueM BHUHTa (QokycupoBkH (kpemanbepbl). B teononure 3TSKII rpyboe HaBeneHue Ha
BEXY MPOU3BOJIAT M0 ONTHYECKOMY BU3HMPY, YKPEIJIEHHOMY Ha 3pUTEIbHOW TpyOe, B KOTOPOM
OTYETIMBO TNpPOEKTUpyeTcs Oenblil kpecT Ha uepHoM ¢oHe. HaBeneHue BepTUKaIbHOW CETKU
HUTEHN MPOU3BOAAT HA OCHOBAHUE BEXHU, YTO YMEHBIIAET OINOKY OTKJIOHEHUS BEXU OT OTBECHOIO
MIOJIOKEHMSI TIPU €€ yCTaHOBKE. YeTKoro M300pakeHUs CEeTKHM HUTEH JOCTUTaloT BpalleHUEeM
BHUHTA OKYJISIPHOM TPYyOBI.

2. HN3mepuTh ropu30HTAJBHBIH YI0J1 CII0COO0M IOJIHBIX IPHEMOB.

Jns  u3MepeHusT TOPU30HTAJIBHOTO Yrja TEOJOJMT YCTAHABIMBAIOT B BEpIIMHE
U3MEPSIEMOT0 yria, IPUBOAST €ro B paboyee MOJOKEHHE, 3aKPEIIAIOT TUMO U, Bpaluas aluaany,
BU3UPYIOT TpyOy mpu noJjiokeHnu BepTHkanbHOro kpyra KII cHauana Ha npaByro WM 3a/IHIONO
[0 XOAYy TOYKY, a 3aTeéM Ha JIEBYIO WM IEPENHION IO XOAYy TOYKY. TOYHOTrO HaBEICHUS
BEPTUKAIbHON HHUTHU CETKH Ha HM300pa)K€HHE BEXU JOCTUTal0T BpallleHWEM HaBOJSIIETr0 BHHTA
anupansl. [locie BU3MpOBaHMS Ha KaXIyH M3 TOYEK NPOMU3BOAAT OTCUETHI. Tak BBIMOIHIETCS
MOJIYTIPUEM.

Jis u3MepeHus yria MOJHBIM NPUEMOM 3PUTENBHYIO TpYyOy MEpeBOAST depe3 3EHHT
(BepTUKAJIBHBIN KpYT IPU 3TOM NMPUHUMAET M0JIoKeHHe KpyT jieBo - KJI) u BU3MpyroT cHavyana Ha
3aJIHIOI0 TOUKY, @ 3aTEM Ha MIEPEIHIOI0 TOUKY IPOU3BOJAT OTCUETHI.

JlaHHBIE U3MEPEHUH 3aHOCSIT B YTJIOMEPHBIN KypHaJ.



Tabruya 1. YraoMepHBIi sKypHaJ

Jara Hao0mroman
Teononut 3anucan
No No touek | IlomoxxeHue Ortcuer o VYron u3 | Cpennee
CTaHIIMM | BUSHPOBAHMS | BEPTHUKAIBHOIO | TOPU3OHTAILHOMY | MOJyIpUEMa | W3
Kpyra Kpyry yrjos

BBITIONHSAIOT BRIYUCIICHNE BETUYHHBI yriia. BeaudnHa yria u3 Kaxaoro mojayrnprueMa paBHa
Pa3HOCTH OTCUETOB: OTCYET HA3aJ MHHYC OTCYET BIepea. PasHOCTh MEXy 3HAUYCHUSMHU YIJIOB U3
MOJIYIIPUEMOB HE JIOJDKHA MPEBBIIATH

+ 2t'. Jlng reomonmra 3TSKIT : £ 2' =+ 2 « 30" =1".

Ecm  ommbOka  w3MepeHWH B JONYCTHMBIX  Ipeneiax, TO  PacCUUTHIBAIOT
Cpe/lHee 3HAUYCHUE yIJIa, T. €. BeIUYHUHY yIiia, U3MEPEHHYIO MOJTHBIM IIPUEMOM:

yron u3 1-ro nonynpuema PBor = ;

yroj u3 2-ro noiymnpuema Poy =

Pa3HOCTh MEXIY yIJIAMH U3 MOJIYTIPUEMOB

Baort - Ban = ;

CpCAHCC 3HAUYCHUC U3SMEPCHHOI'O yIJIa

Bom + Ban
2
3. H3MepuTh BePTHKAJIBHBII YIoJ1.

Henenuss Ha numOe BepTukaibHoro kpyra teomonuta 3TSKII omudposansl mo xony
YacOBOW CTpPENKH ¢ MHUHYCOM U OT 0° NMpPOTUB XOJa YacOBOW CTPENKH - 03 3Haka, YTO O3HAYaeT
MOJIO)KUTEIbHBIN OTCYET.

BeprukanbHblit Kpyr aumOa Hariayxo 3akpeljieH Ha 3pUTelIbHON TpyOe TeononuTta U
IIOBOPAYMBAETCS BMECTE C HEH BOKPYT TOPU3OHTAIBHOM OCH TPYObI OTHOCUTEIBHO HYJIb-LIITPUXOB
A IAMBI.

Jlis n3MepeHust yIiloB HAaKJIOHA TEOJOJIMT MPHUBOAAT B pabodee MOJIOKEHUE, 3aTEM LIEHTP
CeTKM HHUTEH 3pUTENbHOW TpyObl BU3MPYIOT Ha HaOmomaemyro Touky (puc.8). Ilpu stom
MOJIOKUTEIBHBIMU CUMTAIOTCS YIJIbI, KOrJa HaOmrojaeMas TOYKa BBILIE TOPU30HTa MpuOopa,
OTpHILIATENILHBIMU - KOTJIa Ha0Jt0JaeMasi TOUKa HUXKe FTOPU30HTA.

MopusosT

HHCTPYMEHTa

Puc. 9 Ilopsaok u3MepeHust yrioB HaKJIOHa

[locne HaBegenust TpyObl Ha TOUKy Oepercsi OTCYET 1O  BEPTUKAIbHOMY
Kpyry (cHagama 1@Ipu TOJIOKEHMM BepTukanbHoro kpyra KII, a 3arem - KJI).
BenuunHy BEpTUKAIBLHOTO YIJIa OMPEAEISIOT PACUETOM:



KJI + KII
KT

a=KJI- MO,(10 )a = MO — KIT

4. H3mepenue paccTosiHUA M0 ONTHYECKOMY JAAJILHOMeEPY.

Ha onxHoM KoOHLE u3MepseMO JIMHUM YCTaHABIMBAKOT TEOAOJMT, a Ha JPYyroM -
JTaTbHOMEPHYIO MJIM HHUBEJIHMPHYIO peiiky. IIpuBomsaT TeomonuT B pabodee MOIOKEHUE, HABOJAAT
3pUTEIBHYIO TPYOY TE€010JIMTa Ha PeHKy U OepyT OTCUETHI IO BEpXHEN U HIDKHEH JalbHOMEPHBIM
HUTSIM 3pPUTENBHON TpyObl. Pa3HOCTH OTCYETOB JaeT paccTOSIHME B CaHTHMETpax mo peiike. s
OIpENIeJICHUs] yIila HAKJIOHA H3MEPSIEeMOro pacCTOSIHUA K TOPU30HTY HPOM3BOAAT OTCUET I10
BEPTUKAIBHOMY KPYTY TEOJOJIUTA.

PaccrosiHue, n3aMepeHHOE HUTSHBIM ONTHYECKUM JAJIbHOMEPOM (HAKIIOHHOE), BBIYUCIIAETCS
o gopmyre:

S=Kmn+eg,

rae” - ko3dduuuent nampHOMepa (y coBpeMmeHHBIX TeoponmToB K = 100); ¢ - mocrosHHas
JanpHOMEpa (B TEOJIOJIUTAX, UMEIOIIUX 3pUTENIbHYI0 TpyOy ¢ BHYTpeHHel (OKyCHpPOBKOH, ¢ =

0);
N - pa3HOCTh OTCYETOB IO pEHKe MO JaTbHOMEPHBIM (KpaiiHUM) HUTSM CETKH 3PHTEIBbHON
TPYyOBI.

Puc. 8. UcnpaBieHue mojoxKeHusi CETKU HUTEH

HccneqoBanne KOHCTPYKIHMHM HUBEJMPOB M HHBEJIHPHBIX peek. CHATHE 0TCYETOB IO
HHMBEJIMPHBIM peiikaM. Y CTaHOBKAa HUBeJIMpPa B padoyee 10JIOKeHHE
L]enb: 03HAKOMUTBCS ¢ KOHCTPYKIIMEH HUBEJIMPOB, HAYYUTHCS] YCTAaHABIUBATh UX B pabouee
I0JIOXKEHUE; HAYYUTHCS IPOM3BOAUTH OTCUETHI [0 HUBEJIMPHBIM pEeHKaM.
Obopyoosanue u npunaonexcnocmu: nusenupvr 3H3KJI, 3HS5JI u ST Berger mratussl,
HUBEIIMPHBIE PEUKH.
IMopsinok BeIMOTHEHHUS
1. Y CTaHOBUTH HUBEIUP U MPAKTUUECKHU O3HAKOMHUTHCS C €r0 KOHCTPYKIUEH
(puc. 10).
Husenup 3H3KJI cocrout u3 1Byx yacteid — HUXKHEHN U BEpXHEH.
Huxnss yacTe umeer:
® [IPYXHUHHYIO [IJJACTUHY C OTBEPCTHUEM I10JI CTAHOBOI BUHT;
® TpU NOJBEMHBIX BUHTA JUIsl YCTAHOBKH MpuOOpa B paboyee MoJIoKeHHE;
e Tperep, UMEIOIIMHA BTYJIKY, B KOTOPOW KpEHmUTCS U BpallaeTcs BEPXHsS YacTh
HUBEIUPA.
BepxHss yacTe nmeer:
® OIOPHYIO IUTUTY € KPYIJIBIM YPOBHEM JUIsl Ipy00il ycTaHOBKH proopa;
® 3PUTENBHYIO TPYOY C IMIMHJIPUYECKHM YPOBHEM Ul TOYHOW yCTaHOBKH MpHUOOpa,
n300pa’keHNe KOHIIOB KOTOPOTO IEpeaaeTcs B I0JIe 3peHHs TPYObl CIelUaNIbHOM
ONTUYECKON CUCTEMOM.
Co CTOpOHBI OKYJIsIpa 3pUTENIbHONW TPYObl HAXOAATCS MCHPABUTENbHBIE BUHTHI LMIMHIPUIECKOTO
ypoBHs. Ha camoM okynsipe uMeeTcs: KOJbIl0, BpallleHueM KOTOPOro JoOMBalTCs Pe3KOro, 4eTKOro
n300pakeHUs] CETKU HUTEH B mouie 3peHus TpyObl. [Ipu HaBeneHUM 3pUTEIBHON TPyOBl HA pEelKy
YETKOCTU U300pakeHus1 TOOMBAIOTCS BpAIICHHNEM BHHTA KpeMaibephl (POKYCHHKA) Ha 3pUTEIHHON
TpyoOe.
3putenbHas Tpyda ¢ OAHOW CTOPOHBI NPUKpEIJIEHa K OMOPHOM IIUTE HIAPHUPHO, YTO JaeT
BO3MOXXHOCTb DJIEBALMOHHBIM BHMHTOM HCIIPABJIATH IIOJIOKEHUE BHU3UPHOM OCH, T.€. TOYHO
MIPUBECTH €€ B FOPU3OHTAIBHOE IMOJIO0XKEHHE (ABE MOJIOBUHKHM LMJIMHIPUYECKOIO YPOBHS B IOJIE
3peHHs TPYObl COeAMHEHBI, 00pa3ytoT MoyKpyr). Ilog 00beKTHBOM 3pUTENBHON TPYObl UMEIOTCS



3aKpENUTENBHBINA U HABOIAIIMMI, WM MUKPOMETPEHHBIN, BUHTBHI.
2. BBINOJTHUTDE CXeMy HUBEIIMPA U YKa3aTh €r0 COCTABHBIC YaCTH

-
Mt

Puc.10 Toynsiii HuBemup H-3:

a - BUJ] CO CTOPOHBI KPYTJIOTO YPOBHS; O - BHJI CO CTOPOHBI IIMJIMHIPUYECKOTO YPOBHS,

B - BHJI CO CTOPOHBI OKYJIIpa 3pUTEIbHON TPYOB! 6€3 IPEJOXPAaHUTEIBHOIO KOJIMAauKa:
1 - mogbeMHBbIE BUHTHI; 2 - 3JI€BAIlIOHHBIN BUHT; 3 - KPYIJIbI YPOBEHb; 4 - KpeMaibepa;
S - KOpPIyC 3pUTEIbHON TPYOBI; 6 - HABOASIIIIUIA BUHT; 7 - Tperep; 8 - 3aKpenuTe/IbHBIA BUHT;
9 - oObekTuB; 10 - OKynsp C AMONTPUMHBIM KOJbLOM; 11 - KOHTAKTHBIM LMIMHIPUYECKUN
YpOBEHbB; 12 - FOCTUPOBOYHBIE BUHTHI WJIMHIPUUECKOTO ypoBHS; 13 - KkpbIiika; 14 - ceTka HUTei;
15 - MeTaMueckas miaacTuHa; 16 - KpenexxHble BUHThI CETKH HUTEH

3. TexHuueckue xapakTepucTHUKU TouHoro HuBenupa 3H-3KJI

TexHn4yeckue napamMmerpbl 3H-3KJI
Cpennsisi  KBagpaTHUecKass  MOTPEUIHOCTb  M3MepeHHs 3
YBenuueHue 3puTeNbHOM TpyObl, KpaT 22
HaunmeHsbliee paccTossHuEe BUSUPOBAHUS, M 1,2
JunanazoH paboThl KOMIIEHCATOpA 15"
Macca. kr 1.3

HpaKTI/I'-IeCKI/I O03HAKOMUTBLCHA ¢ HUBCJIHPHBIMHU peﬁKﬂMH.

Hugenupnas peiika PH-3 packiagnas, U3roToBJI€HA U3 AEPEBIHHBIX OPYCKOB TOJIMHON
2,5 cM, mmpuHON 8 cM. Bpycku nMeroT ABYTaBpOBOE CEUEHUE M COETUHEHBI MEXIy co00it
apHUPOM. HacTu peKy IIpU pacKIaJAbIBAHUU CKPEILIIOTCS BUHTOM.

Peiixa nBycropoHHsAs. Ha 01HOM CTOpOHE pEeHKH JelIeHUsT HAHECEHBI YEPHOI, a Ha APYTron
KpaCHOM KpacKoW. [leleHus CaHTUMETPOBBIEC, Yepe3 OAUH CAaHTUMETP 3aKpaIlEHbl KPacKOH.
Jecars neneHuii OHOTO JEUUMETpPa PaCcoIOKEHbI C OTHOM CTOPOHBI, BTOPOTO AEUUMETpA —
c npyroil. Ilpu »TOM mepBble NATH JeNEHU KakIoro aenumerpa odpasyioor OykBy E.
JlenrmeTpsl 0003HAYEHBI YUCTAMH.

1. VYcraHOBUTH HUBEIHP MO KPYIJIOMY M HMIIMHIAPHYECKOMY YPOBHSIM.



2. TlpousBecTu OTCYETHI IO peiikaM, YCTaHOBJICHHBIM B Toukax A (3aaHeit) u B

1843

11 1038

Puc. 11. Tlone 3peHnst HUBETHpa

Otcuer 110 peiike MPOU3BOAUTCS C TOYHOCTBIO 10 MUJUIUMETPA, T.€. OH JOJDKEH UMETh
gyerbipe 1uQpel. [lepBbie 1Be — KOIMYECTBO JCUMMETPOB — UYHUTAIOTCSA MPSIMO IO pEHKe.
Tpetbst nudpa — 11€710€ KOIUYECTBO CAHTUMETPOB OT Hayalsla ACLUMETpa A0 TOPU30HTAILHON
HUTH ceTku. YeTrBepras mudpa — KOJIMYECTBO MHIUIMMETPOB — OIPENENACTCS Ha IJ1a3
MHTEPIIOJSIIMEN: JEJIEHUEM TOCIIEIHEr0 CAHTUMETPaA TOPU30HTAIbHON HUTHIO.

1. HapucoBarte cxemy HuUBenupoBaHus JuHUN AB.
2. 3amucarh OTCUYETHI B )KypHaJ HUBeIUpoBaHus (Tadu. 1)

Tabauya Ne 2. JKypHaJI HUBEJIUDPOBAHUS

[Tukersl| OTUETHI O pelike [IpeBbiieHn »
" . A
2 |E 2z 225 ¢
Ne T Q 3 = =2 |2 B
=t e & > I g5 =
< L QL o o a |k 3@
S B i S~ ~ = |© & 3
Pexoznocyupoeka

Ha yuyeGHOM mnosMroHe pykoBOJIWTENb MPAKTHKU OIpeAeNseT Mg KaXIol Opuraisl
TPaHMIIBl y4yacTKa, Ha KOTOPOM HEOOXOAMMO MPOM3BECTH TOMOTrpadUuecKyr0 ChEeMKY, a TaKkKe
HCXOJHBIC MYHKTHI C M3BECTHBIMH KoopauHaTamu X, Y, H. OOyuarommecs moapoOHO U3y4aroT
y4acTOK, BBIJCNEHHBIN JUIsi TpoBeAeHHS paboT. 3HAKOMITCS C peanbHON cuTyanued Ha
MECTHOCTH, U3Y4aloT peibed) MECTHOCTHU (BBIACISIIOT 3JI€MEHTapHble POpMBbI penbeda, OTMEUaroT
WX XapaKTepHbIE JIMHUU U TOYKH, GUKCUPYET HAOKEHUE MENKUX (GopM penbeda Ha KPYIHbBIE).
Ha ocHoBe wu3yuyeHuss ydacTKka ONpEAENsSIOT Ha MECTHOCTH OJIaronpusaTHbIE MecTa IS
3aKpETUICHHs] BEPIIUH T€OJOIUTHOTO (TaXEOMETPUUYECKOT0) X01a.

Bb160p MyHKTOB CHEMOUYHON CETH OCYIIECTBIISIETCS C YUYETOM TaKUX YCIOBUH Kak:

. B3aUMHAs BUAMMOCTb MEXKIY MPEABbIAYLIEM U MTOCIECAYIOLUIUM IYHKTOM;

. BO3MOYKHOCTh OXBaTa BCEro BBIJIEJICHHOTO ydacTka 0€3 MpPOMYyCKOB C 3aKperIeHHBIX
IIYHKTOB Cb€MOYHOW CETH

. XOpOIUKA 0030p MECTHOCTH C KaXJIOM TOYKHM CHEMOYHOW OCHOBBI, ITO3BOJISIOITUI



MIPOU3BOJUTH TONOTPAPUUECKYIO ChEMKY;
* yno0CTBO YCTaHOBKH IITATHBA;
* yI00CTBO NMPOBEICHUS YIIIOBBIX U JIMHEHHBIX U3MEPEHUN U JIP.;
* PacCTOSHHE MEXy COCEHUMH ITYHKTaMH JOJKHO OBITh He Oonee 150M.

3aerHHeHI/I€ Ha MCCTHOCTH ITYHKTOB IMMPOHU3BOJUTCA IMMPCABAPUTCIBHO 3aroTOBJICHHBIMU
JCPEBSIHHBIMHU KOJIBIIIKAMH U CTOPOXXKaMu nuameTrpoM 2 - cM .Komblmiek BOMBAarOT BPOBEHB C
3emyieii, octaBisis He Oonee 1 - 2 CM HajJ MOBEPXHOCTHIO. B IEHTpe KOJBIMIKA 3a0MBArOT
MaJIeHBKUI TBO3/MK, HaJl KOTOPHIM B JajbHEWIIeM OyAeT IeHTPUPOBAThCs TeoN0auT. Kombiiek
6y,[[eT ABJATBCA HOCHUTCIICM KOOpAWHAT U BBICOTHI. OH B mponecce BceH MMPAKTUKKU OOJIKCH
ocTaBaThcsA JKECTKO 3adukcupoBaHHBIM. Eciam BO BpeMs NPakTHKH KOJBIIIEK H3MEHHUT CBOE
MOJIOKEHUE, TO HEOOXOIMMO OyAeT ero 3akpenuTh 3aHOBO M OIPEACIHTHh €ro KOOpAWHATHI U
BBICOTY.

20—-30cm
KOJAbIUICK

C

<

Puc. 12. 3aerl'IJ'IeHI/I€ Ha MECTHOCTH ITYHKTOB TaXCOMETPUICCKOT'O XOJa

CTOpPOKOK CIYXKHUT JUIsl yA0OCTBA OTBICKAHUS MyHKTA. ETO JOKHO OBITH XOPOIIIO BHJIHO Ha
MecTHOCTH. Ha cTopoxkke nenarT cpe3, Ha KOTOPOM 3alHMChIBAIOT HOMEP OpUraabl U HOMEp
IIYHKTA.

3aKperuieHHble Ha MECTHOCTH MYHKThl ChEMOYHOW CeTH 00pa3yloT ChEeMOYHYIO
CCTb, KOTOpas MOXCT OBITH TPEX BUOOB:

1. 3aMkHyTas ceThb, IPU HEOOXOAUMOCTH C JAMArOHAIBHBIM XOJOM (CHEMKY BEAEM IO YacOBOM

CTpeJIKe, U3MEepSieM IIpaBbl€ 110 X0y YIJIbI).

2. Pa3omkHyTas ceTh, Omuparomiasics Ha JIBe Mapbl MyHKTOB, (IUPEKIUOHHBIA YTOJ, BBIYUCISIEM,

0o 3amaem).

3. Bucsunii xoa. [IpuBs3ka ocyiiecTBisieTcs TOIbKO K OHON Mape MyHKTOB.

B ocHoBHOM oOyuwaromyecst CO3JAlOT 3aMKHYTYIO CBEMOYHYIO C€Th, HWHOTAA C

JUArOHaJIBHBIM XO/I0M.
[Tocrme 3akperuieHUs MYHKTOB ChEMOYHOM CETH HAa MECTHOCTH TPOU3BOASAT W3MEpPEHUS, T.C.
U3MEPSIOT PACCTOSTHUS MEKY MTYHKTaMH, TOPU30HTAIbHBIE U BEPTHUKAIbHBIE YTIIbI.
IIpoJio:kenne T€OA0JUTHOIO X012
Toukn TEOJOMUTHOTO XOJa CIY)KaT IUTAHOBBIM CHEMOYHBIM OOOCHOBAaHHEM  JUIS
IIPOU3BOJICTBA TOMOTPapUUECKUX CHEMOK KPYIHBIX MaciiTaboB. L{enb nposokeHus Teo10JIMTHOTO
X0Jla, — MOJy4eHHEe KOOPAMHAT €ro TOYeK. TeOJONUTHBIE XOJbl MOTYT OBITh 3aMKHYTBHIMHU HITU
Pa30MKHYTBIMHU B 3aBUCHMOCTH OT ()OPMBI y4aCTKa MECTHOCTH, TTOJICKAIIETO ChEMKE.

Puc 13. 3aMKHYTBII TEOIONMUTHBIN X0 Puc 14. Pa30MKHYTBIN T€OIOIUTHBIN X0



3aMKHYTBIM XOJ TPHUBS3BIBACTCA HE MEHEE 4YeM K JBYM IIyHKTaM OIIOPHOM CETH,
Pa30OMKHYTBII — K JIByM IlapaM TaKuUX IIyHKTOB. YIJIOBas INpPUBSA3KAa OCYLIECTBIIAETCSA IYyTEM
U3MEpEHUs] NMPUMBIYHBIX YIJIOB: bo— Ui 3aMKHYTOro Xoja; bju bs— ans pasoMkHyToro. B
MOPSAKE MCKIIOYCHUS PA3OMKHYTHIM XOJ MOXKET OBITh NPHUBS3aH TOJNBKO K JBYM HYHKTaM
OIOPHOM CeTH B ero Havaje. B TakoM xoje (BucsueM) omyckaercs He 0oiee ABYX CTOPOH.

[Ipu cbeMKe H30JUMPOBAHHBIX YYAaCTKOB MECTHOCTH, KOIZA IpUBA3KA K IIYHKTaM
l'ocynapcTBeHHOM TIe0/Ie3MYECKOl CeTH HE HMMEET INPUHLMINHAIBHOIO 3HAYEHHUS, 3aMKHYTbHIE
TEOJI0JINTHBIE X0/l MOTYT HE ONIMPATHCS Ha ITYHKThI OIOPHOW I'€0I€3NYECKON CETH, a KOOPAUHATHI
MX TOYEK BBIUUCISIOTCS B YCIOBHO INPHUHATOM CHUCTEME KOOPAMHAT, HA3HAYAEMBIX IEPBOW TOYKE.
[Ipu »TOM B 00s3aTE€NBHOM TMOPSIKE JIENACTCS OPUEHTHPOBAHME TEPBOM CTOPOHBI XOJa
OTHOCUTEJIBHO 4acTe cBera, Jjis 4ero B Touke T1 um3mepsiercas mMarHuTHbId azumytr AMTI-
T2. JlupexkunonHslii yron 3toi ctopoHbl aTl-T2.mpuHumMaeTcss B Ka4eCTBE UCXOJHOTO U MOXKET
OBITH BBIYUCIICH 1O (hopMmyIie
a=Ay+d- g,
rae d — CKIIOHEHHe MarHUTHON CTPENKU; g — CONMKEHUE MEPUINAHOB.

MarauTHbIN a3UuMyT U3MEPSIETCS NPU [TOMOIIU 0YCCOJIU, KOTOpask KPEIUTCs K TEOJO0UTY,
IIpU N0JI0KeHUH BepThKaiabHOro kpyra KJI. [Topsnok nerictBuil ciieqyroniuii.
Teongonut ycranaBnuBaroT B Touke T1 TEOJOIUTHOrO XO0Ja U MPUBOAIT B padbodee IMOJIOKEHUE.
OTKpemfT 3aKpenuTeIbHOE YCTPOMCTBO OYCCONM TakK, YTOOBI €€ CTpeiKa Morjia CBOOOIHO
BpAIllaThCsl B TOPU3OHTAIBLHOM MIIOCKOCTH.
2. 3akperuisioT JUMO, OTKPEIUIAIOT aluaay U COBMEHIAIOT WX HYJIH, MOBOpAdMBasi TEOJOIUT.
Aunnany 3aKpervisor.

OTkpemnisaoT TuMO U, TOBOPAuMBas TEOI0JIUT, JOOMBAIOTCS TOYHOTO COBMEIICHUS CTPEIKH
Oyccomu ¢ ee mmameir C-IO (ceBep-tor). B pesynpTaTe HyJNeBOM IITpuX Jumba Oyner
OpUEHTUPOBAH Ha MarHUTHBIN ceBep. JINMO 3aKperuisioT.

4. OTKpemIsIoT anuaagy U BUSUPYIOT 3pUTEIbHYIO TpyOy Ha BEXY, YCTAHOBIIEHHYIO U Touke T2
TEOJIOJIUTHOTO X0Jla. bepyT oTcyeT mo ropu3oHTaJIBHOMY KpYTry, KOTOPBIH M OyJeT 3HaueHHEeM
MarHMTHOro azuMyta HanpasiieHus: T1-T2nepBoil cTOpoHBI TEOJOIUTHOTO X0/1a.

KamepanbHyo 00paGoTKy HauyMHAIOT C MPOBEPKU M OOpAaOOTKH TOJNEBBIX >KYpHAJOB.

3aTeM COCTaBIISIIOT CXEMY TEOJOJUTHBIX XOJOB. Y BEpIIMH MOANMCHIBAIOT CPEIHUE 3HAYEHUS
TOPU30HTAIBHBIX YIJIOB, a BO3JIE KaXJOH CTOPOHBI — €€ TOpU3OHTaIbHYK JUIMHY. Ha cxemy
HAHOCST TAaK)K€ MMyHKTHI F€0JIE3UYECKOM CETH, K KOTOPBIM OCYIIECTBIISIaCh MPUBSI3Ka TEOAOIUTHBIX
xomoB (I1111,T1).
BoruncnurtenbHble paOOThl 10 ONPEJENICHUI0 KOOPAMHAT BEPUIMH TEOJOJUTHOIO X072
BKJIIOYAIOT B ceOsi:
1) OO0paboTKy yrJIOBBIX U3MEPCHUI U BBIYHUCIICHHE JUPEKIIMOHHBIX YIIIOB CTOPOH;
2) BeluncneHue npupaiieHuii KOOPANHAT U KOOPIHHAT BEPILIHH X0/1a.
Bce BblumcneHus BeAyTcs B CHELUAIbHOM BEAOMOCTH. B BeOMOCTH BBINHMCHIBAIOT BCE
UCXO/IHbIE JAHHBIE U HAYMHAIOT 00paboTKY.
O0pabGoTka yri10BbIX M3MepeHHii U BbIYUCIEHUEe JMPEeKIIMOHHBIX YIJIOB CTOPOH

1) BBIYHCISIOT CYMMY H3MEPEHHBIX YIITIOB X 315y

Zﬁu3,n4:ﬂl+ﬂ2+““+ﬂn;

2) BbIUMCIAIOT TEOPETHUECKYIO CYMMY YITIOB X PBreop

> pmeop =180+ (n—2)

rze N — KOJMYECTBO YTIIOB.
3) Borumcnsior yrinoByro HeBs3Ky fp

fﬁ = Zﬂug}” - ZZIBmeop



4) Tlomy4eHHYIO YIJIOBYIO HEBS3KY CpPaBHHMBAIOT C JOIYCTUMOM HEBS3KOH, T.K.
BEJIMYMHA YIJIOBOM HEBSI3KU XapaKTEepPU3yeT TOYHOCTh M3MEPEHUs YITIOB, OHA HE JIOJKHA OBITh
OoJIbIIIe MTPENICIBHO JOITYCTUMON BEIIMIHHBI

rae

f fﬁaon - il N/ﬁ

<
Busm — fﬁmm

Ecmu n3mepennast HeBsizka fgy;, HE IIPEBBINIACT JOIMYCTUMOW, TO BBIYHCICHUS
MPOJIOJKAIOT. B MPOTUBHOM ciTydae MOBTOPSIIOT MOJIEBbIE U3MEPECHHUS.

5) VYrioByw HEBS3KY paclpelelsioT M0 M3MEPEHHBIM yrilaM MOPOBHY C OOpaTHBIM

3HAKOM
f
B
5y =——1
n
[Ipu 3TOM
Z 5ﬂ = f usm

(Ecnu HeBsi3ka He pAenuTcs 0€3 ocTaTka Ha YHCIIO YIIIOB, TO HECKOJIBKO OOJBIINE TIOMPABKH
BBOJST B yIJIbl ¢ KOPOTKMMH CTOPOHAMH, BCIIEACTBHE HETOYHOCTU IICHTPUPOBAHUS TCOHOIUTA U
BEX).

6) BBIYHCIISIOT HCIIPABJICHHBIC YIIIBI

ﬁucnpi = Puswi + 5[?'
KOHTpOJICM IMPpaBHUJIBHOCTHU BEIUMCIICHUH SIBIISICTCS PaBCHCTBO

zﬁucnp = Zﬂmeop

7) BBIUHCISIOT AUPEKIMOHHBIC YIIIbl. B MpemiokeHHO# 3a1ade TUPEKITHOHHBIA YToJ
HCXOJIHOW CTOPOHBI O [yryj-1] HEOOXOIMMO HAWTH, PEITUB OOPATHYIO T'€0/IE3UUECKYIO 3a/1auy.

_ Ay _ Y= Vum

9 =
Xr1— Xnm

OTCrOaa

A
Vim-r1 = arctg Ey

Jlnis mepexona ot TabnUYHOro yria () K AUPeKIMOHHOMY YTiTy (o) HE00X0AUMO

YUYECTh 3HAKH MPHUpAIIEHUH KoopArHAT (Tab.1), onpenenuTs B KaKOi YeTBEPTH JISKHUT JaHHOE
HarpaBJIeHUE, YYUTHIBAS 3HAKHU NMPUPAIIEHUIN KOOPAUHAT. 3aTeM, pyKOBOICTBYSICh COOTHOIIEHUEM

MEXy TaOTHMYHBIMU M JUPEKITUOHHBIMHU YTIIAMH, HAXOMAT TUPEKIIMOHHBIN YTOJI HAIPaBJICHUS

( Tabn.2).
Tabmuma 3
CBsI3b MEX/Ty TUPEKIIMOHHBIMU YIIIAMH U PyMOaMu
JIMpEKIMOHHBIN Yol
[Tpupamenus 0—90° 90—180° 180—270° 270—360°

KOOpJUHAT (1 ueTBepTH) (Il yeTBepTH) (11 qeTBepTH) (1V ueTBepTh)
a=r a=180° —r o3 = 180°+r as=360°—r

Ax + - - +

Ay + + - -




Jlanee BBIYUCISIIOT TUPEKIIMOHHBIE YTIIbI OCTAILHBIX CTOPOH 0 opMyIam
ai = ai1+180°-p,, (npasvie ynvi)
o = ai1-180°+ B (nesvie yenvt)
A€ o j-IAPEKIMOHHBIN yroJl OIpeneasieMOi CTOPOHBI,
0 j-1- JUPEKIIMOHHBIN yroJa NPEAbIIYLIENR CTOPOHBI;
Brp(ues) - PABBIHA (JIEBBIIT) HCIIPABIECHHBIN YTOJ MEXKy STUMH CTOPOHAMH.

KonTposeM npaBuiabHOCTH BBIYUCICHUS TUPEKIIMOHHBIX YIJIOB CTOPOH IOJIUTIOHA SIBJISACTCS
IMOBTOPHOE IMOJYYEHHUE JUPEKIIMOHHOTO yIila Ha4yajJbHOW CTOPOHBI CLyy-T1-

Beruyucienue npupameHuii KOOPAUHAT U KOOPAMHAT BePIIUH X01a
8) BbIUHCISIOT NpUpAIIEHHS KOOPIHHAT

Ax=d cos a
Ay=d sin a

9) BBIUUCISIOT CYyMMBI MIPUPALICHUN KOOpAUHAT LAX U XAY

[TockonbKy MOJIMIOH 3aMKHYTBIH, TO TeOpeTHuYecKas CyMMa IpHUpAIIEHUN KOOpAMHAT
JOJbKHA ObITh paBHa Hynmo, T.e. XAX = 0; XAy = 0. OnHako Ha MNpaKkTUKE BCJIEACTBUE
MOTPELIHOCTEH YIJIOBBIX U JIMHEHHBIX W3MEPEHUH CyMMBbl NpPUpALEHUH KOOpIAMHAT PaBHbI HE
HYJII0, a HEKOTOpbIM BenuuuHam fy m fy, KOTOpble Ha3bIBAIOTCSI HEBSI3KaMH B IPHPAICHUSIX
koopauHar fy = ZAX; fy= XAy .

B pesynbTare 3THX HEBA30K IOJIUIOH OKAXKETCSl PA30OMKHYTHIM Ha BEIMUYMHY aOCOIIOTHON

JII/IHGI‘;IHOI;'I HCBA3KH.
. 2 2
fope = [F2+ 1,

OLeHMBAIOT TOYHOCTh YIJIOBBIX M JIMHEWHBIX M3MEPEHUN [0 BEIUYMHE OTHOCUTEIBHOMN
JIMHENHOW HEBA3ZKU

f 1
omn .
0
Brianciennast orTHocUTeNIbHAsS HeEBA3KA CpaBHUBACTCH C HOHYCTHMOP’I

fo < f

(foon — HOMycTHMAasi OTHOCHTENbHAs HEBSI3KA YCTAHABIMBACTCS WHCTPYKUHUSIMH H
coctapisieT 1:2000 — 1:1000 B 3aBUCUMOCTH OT TpeOyeMOil TOUHOCTH XO71a.)

Ecnu ycrnoBue He cobmrofaercs, TO THIATEIbHO MPOBEPSIOT BCE 3allUCH U
BBIUNCIICHHUS B TIOJIEBBIX JKyPHAIAX H BEJOMOCT 67-3xx100MuTOI010. Ms1x. Ecou 1ipu 9ToM
omnOKa He 0OHapY)KEHa, CIelyeT BhIIOJHUTH KOHTPOJIbHBIE U3MEPEHHs JUIUH CTOPOH.

10) BoInonHsIFOT ypaBHUBAaHKHE NPUPAICHUI KOOPMHAT, T.€. PACIPEICISIFOT HEBSI3KH 110

oon

BBIUHCIICHHBIM TPUPALIEHUSAM KOOPJAMHAT MPOMNOPLUUOHAIBLHO JIMHAM CTOPOH C OOpaTHBIM
3HakoM. [Ipu 3TOM momnpaBku B npupalieHus: KOOpAUHAT ONpeAeNstoTcs o hopmynam:
fY

Sy =——2d. S ==

di
HpI/I 3TOM ESX: = f X u ZSyz = f y

11) BeryuciasiroT McripaBIeHHBIE IPUPALICHUS] KOOPAWHAT:

AX; uenp— Xi+8AX1
Ayi Hcmp :yi +8AY



12) BBIYHCISIFOT CyMMBI HCIIPABICHHBIX TMPHUPALICHUH KOOPAWHAT, KOTOPBIC TODKHBI

OBITH PaBHBI HYIIIO:

2ZAXj uenp— 0,
ZAM ucrp =0

Borunciaenue KOOPAUHAT BEPIIUH 3aMKHYTOI'0 TCOAOJUTHOI0 X04a

13) o ucnpaBieHHBIM TPHUPANICHUSAM KOOPIMHAT U KOOPIMHATAM Ha4aJlbHOW TOYKHU
IIOCJIEZI0BATEIBHO BBIYHCIISAIOT KOOPAUHATHI BEPLUIMH TEOAO0IUTHOIO X0AA:
Xir1=Xi+AX,
Via=YitAy
rae Xi+1 U Yi+1 —OIpenesieMble TOUKH;
Xi 1 Yi— U3BeCTHbIE KOOPAUHATHI IPEAbIAYILEH TOUKH;
AX 1 Ay — nipupaiieHuss KOOpIAUHAT MEXIY STUMU TOUKaAMHU.

14) OxoHYATENIPHBIM KOHTPOJIEM IPABUJIBHOCTH BBIYMCICHUNA KOOPAMHAT CIIYXKHT
MOJIy4YEHUE KOOPAMHAT HAYAJIbHOW TOUYKHU TEOJIOJIMTHOTO XO/a.

Jns KOHTPOJL M IOBBIIIEHHWS TOYHOCTHM W3MEPEHUE PACCTOSHUM M NPEBBILICHUN
BBITIOJHSIOT B MPSIMOM M OOpPaTHOM HAamIpaBlIEHUSX X0Aa. T. €. yrojl HakJIOHa V A —TIpsIMO#, a v BA
— o0paTHBIA. YTIIBI HAKIIOHA MPSMOTO M 00OPaTHOTO HAINPABICHHUNA TOJDKHBI OTIMYATHCS 3HAKAMH, a
3HAUYEHMs YIJIOB HE JOJDKHBI IpeBblaTh + 1'. PacxoxkaeHus B MPEBBILICHUSX MEXAY MPSMBIM U
o0OpaTHBIM X0JlaMH He JOJDKHO MPEBBIIATh 0 abcomotHomy 3HadeHuto 0,04 m Ha 100 M. xona. 3a
OKOHYATENIbHOE 3HAYCHNE U3MEPEHHBIX MPEBBIICHUN TPUHUMAIOT CPEAHNE apU(PMETHUECKUE U3 UX
aOCOJIOTHBIX BEJTMYMH CO 3HAKOM IPSIMOTO MTPEBHIIICHUS.

ToYHOCTH TPUTOHOMETPHUYESCKOTO HUBEIIMPOBAHMUS OIICHUBAIOT 10 HeBsi3ke xoaa. Hessky fi
B CyMMe MPEBBIICHNH XN X0/1a BEIYUCISAIOT 110 opMmyIie:

fn =Xh — (Hx — Hy),

rae Hy 1 Hy — cooTBEeTCTBEHHO BBICOTHI KOHEYHOM M HAaYaJbHOM TOYEK XO/a.

JlonmycTUMOCTh HEBSI3KH ONPENENSIIOT 0 hopMyJie

fhon = 0,04 P/ \'n, oM,
rae P — nepumerp nonuroxa;
N — 4UCII0 CTOPOH XOAA.

HeBsizky pacmpenenstor ¢ OOpaTHBIM 3HAaKOM Ha BCE MPEBBIIICHUS MPOMOPIHUOHATBHO
JUTMHAM JIMHUK X0/1a. BBICOTHI TOUEK omnpenensitoTcs mo Gpopmyie
Hiw = Hi + hncnpi



BeHOMOCTb BBIIUC/ICHUA KOOPAUHAT YIJIOBBIX TOYECK
3aMKHYTOI'O TEOA0JIUTHOTO X0Aa

W3mepenHbIe paBbie yIIibl HA YIIIOBBIX Toukax 1o xoxy 01-02-03 u.t.x.

dn+1=3g"- B usm+ 180° - BEIUKCIIEHHE TUPEKIIUMOHHBIX YIJIOBBIX JTHHUH .
[Tpumepnsiii yron il — () T1 = 154° 03°
Ucxonsmuii qupexinonssiid yroi I — (1)1 o ucx =91°18°

Tabnuua 4.

x  =a * Cosa Ny = a *Sina
Yrabl lfopwus. MpupaweHna KoopanHat KoopanHatsl
PaccToAHN | By iypcneHHble McnpaBneHHble X Y
e (M) (M)
d(m)
N3mepeHHbI | NcnpaBneHHbin | ANPEKLMOHHbIN A x (M) Ny (m) A X (m) Ay (m)
B nam B ncn ai
1. 2. 3. 4, 5. 6. 7 8 9 10. 11.
Mni 91°18’ 1500.00 1300.00
T1 154°03' 154°03' 1480.50 1480.50
T2 91°41'30 "
T3 85°16'30 "
T4 151°26'30 "
T5 102°59'00 "
T1 108°38'00 "
2 2 2 Ny 2N X Ny
T2 Fy=2Ax Fy,=2"y

F abc = Vf x 2 + f y2 = HeBs13Ka uHEiTHAS

FB=2Xp u3sm. — X Teop. = HEBsA3KaA yrioBas

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



Buabl HuBeaupoBanus

Jns cocTaBieHMsl TONMOrpaUyecKux IUIAHOB M KapT, a TakXke A NPOEKTUPOBAaHUS U
BBIHOCA B HATYPY HHXKEHEPHBIX COOPYKEHUH HEOOXOIMMO 3HATh BBICOTHI TOUEK MecTHOCTH. C 3TOM
LEJbI0 HAa MECTHOCTH  BBIIOJHSIOT  KOMIUIEKC TIEOJEe3MYeCKUX  paboT, Ha3bIBaeMbli
HUBEIIMPOBAaHUEM. B mpoluecce HUBEIMPOBAHUS ONPEACISAIOT IPEBBILICHUS OJHUX TOYEK 3EMHOU
IIOBEPXHOCTU HaJ JPYTMMH, a 3aTEM I10 U3BECTHOM BBICOTE UCXOAHOM TOUYKH BBIYMCISAIOT BBICOTHI
BCEX OCTAJIHBIX TOYEK HAJl IPUHATON YPOBEHHOU IIOBEPXHOCTHIO.

B 3aBucumocTM OT MeTOJa ONpEACIICHUS IPEBBILICHUS M INPUMEHSAEMBIX IIPH 3TOM
puOOPOB PA3INYAIOT CIEAYIOIINE BUIbI HUBEIUPOBAHUS:

I'eomeTpuyeckoe HHMBEIHPOBAHME OCHOBAaHO HA IPUMEHEHHUU HUBEIHMPA, KOTOPBIA
oOecrieynBaeT  TOPU3OHTAJIBHOE  IOJIOKEHHE  JMHMKA  BH3MpPOBaHUS. | eoMeTpuyeckoe
HUBEJINPOBAHUE MOKET OBITh BBIIIOJHEHO TAKXKE IPH ITOMOIIU TEOA0IUTA-TaXeOMETpa.

Tpuronomerpuyeckoe HUBEIUPOBAHUE ITPOU3BOAUTCS IIyT€M M3MEPEHHs yrila HAKJIOHA
BU3UPHOM JMHUM K TOPU3OHTY U PACCTOSIHHMS MEXAY HHUBEIUPYEMBIMM TOUKAMH. YTJIbl HAKJIOHA
U3MEPSIIOT TEOJO0IUTOM, PACCTOSHUS — MEPHOM JICHTOU, JAJIbBHOMEPOM.

CrepeodororpaMmmerpnyeckoe HHBEJIHPOBAHME — 3TO OIPEICIICHHE BBICOT TOYEK
MECTHOCTU IOCPEACTBOM H3MEPEHHS CTEpeornap a’pOKOCMHUYECKMX M HA3€MHBIX CHHUMKOB. JTOT
BUJ] HUBEJIMPOBAHUS MUMEET IIMPOKOEe NMPUMEHEHHE, TaK Kak aspodororonorpapuyeckas cheMkKa B
HACTOSIIEE BPEeMs SBJISIETCS OCHOBHBIM METOJIOM KapTorpadupoBaHUs TEPPUTOPUH.

Bapomerpuueckoe HuBeqnMpoBaHHe ((pu3MyYecKoe HHUBEIUPOBAHHME) OCHOBAHO Ha
OTIpeJIeJICHUH MPEBBIIICHUH 110 pa3HOCTH aTMOC(EPHOTO NAaBJICHUS B PA3JIMUHBIX 110 BHICOTE TOYKAX
MECTHOCTU. Pa3HOCTb [JaBiIeHUS H3MEpSAETCsl C IOMOIIBI0 0apOMETPOB-aHEPOUJOB C YYETOM
pasHUIBI TeMIIEpaTypsl BO3AyXa. TOYHOCTH OMpENEICHUs BHICOT TOYEK W3 0apOMETPHUYECKOTO
HUBEIUPOBaHUsA HeBbIcoka — oT 0,5 1o 2 M. bapomerpuueckoe HHUBEIUPOBAHUE NPUMEHSAETCS B
OCHOBHOM IIpY PEKOTHOCHUPOBOYHBIX U U3bICKATEIbCKUX paboTax.

I'mapocraTuyeckoe HuBeaupoBanve ((usnyeckoe HHUBETUPOBAHME) OCHOBAHO Ha
CBOMCTBE >KHJIKOCTEH B COOOINAIOIIMXCS COCYAaxX OCTaBaThCs HAa ogHOM ypoBHeE. Ilo pasHocTH
OTCYETOB IIKAJ JBYX OJMHAKOBBIX COCYJIOB IOJy4YaeTCs Pa3HOCTb BHICOT TOYEK (IPEBBILICHHE).
I'unpocraTnueckoe HUBEIMPOBAHUE IPUMEHSETCS IS ONpeieNieHUs] HeOONbIINX MPEBBIILIEHUH IpU
HAOJMIOACHUAX 3a OCAagKaMH 3JaHUH M TNPOMBIIUIEHHBIX COOPYXKEHUH, NPH apXUTEKTYPHBIX
oOMepax, Py MOHTaXKE TEXHOJIOTUYECKOT0 000PYOBaHUS U JP.

ABTOMaTH4YeCKOe¢ HMBEJIUPOBAHUE ITPOU3BOJUTCS B MPOLIECCE ABMKEHUS TPAHCIIOPTHOTO
CpeacTBa, O0OOpPYIOBAaHHOIO MPUOOPOM, aBTOMATUYECKH BBIUEPUMBAIOIIMM MNpouib MyTH U
MTO3BOJISIOIIMM OIPEAEIIATH BBICOTBI TOYEK MECTHOCTH.

PagnonokaumoHHOe  HUBEJIHPOBAHHME, B  KOTOPOM  HCIOJNB3YKOT  CKOpPOCTh
pacnpoCTpaHEHUsI MpPSAMBIX W OTPAKEHHBIX  AJIEKTPOMAarHUTHBIX BOJH OT MCTOYHHKA
paavoU3ITyYeHHs 10 UCCIETyeMON TOYKM MECTHOCTU U 0OpaTHO, HAXOIUT IIUPOKOE NMPUMEHEHHE
IIPU BBIOJHEHUH a3pO(OTOCHEMOK JUIS OINpPENeNIEHUs] ¢ TMOMOIIbI0 pPaJUOBBICOTOMEPA BBICOTHI
II0JIETA JIETATEIBHOTO ammnapara.

HazemHoO-KOCMHYeCKOe HUBEJIUPOBAHHME OCHOBAaHO HA HCIOJB30BAHUU CUCTEM U
npubopoB crnyTHHKOBOW Haurauuu «GPS». IlpuOopbl cnyTHHKOBOM HaBUTAIlMM IO3BOJISIOT
MPAKTUYECKH MIHOBEHHO ONPEIENATh KOOPMHATHI TOYEK MECTHOCTH (B TOM YHUCIIE M BBICOTHI).

I'eoMeTpryeckoe HUBEJUPOBAHME BHITOIHSIOT ITyTEM BU3HPOBAHHS TOPU30HTAIBHBIM JIy4OM
TpyOOif HUBETUpPa M OTCUYMTHIBAHUS BBICOTHI BU3MPHOT'O JTy4ya HaJl 36MHOM MOBEPXHOCTHIO B HEKOTOPOIA
€€ TOYKE 110 OTBECHO ITOCTABJIEHHON B ATOM TOYKE pelKe ¢ HAHECECHHBIMM Ha HEW JICJIEHUSIMU WU
mrpuxamMu. OObIYHO IPUMEHSIOT MEM OO HUGEAUPOCAHUA U3 CEPEOUHbl, yCTAHABIINBAS PEIKU Ha
OarMakax MM KOJBIIIKAX B IByX TOYKAX, & HUBEJIUP — Ha ITATHBE MEXKIy HUMU (PUCYHOK 16).
PaccTosiHus 0T HUBEIUpa 10 peeK 3aBUCAT OT TPeOyeMOoi TOUHOCTH HUBEJIUPOBAHUS U YCIOBUI
MECTHOCTH, HO JTOJDKHBI OBITh TPUMEPHO paBHbI 1 He 6osnee 100—150 u.

IMpeBbimenue h oHOM TOUKYM Hall IPYTOil ONMPEAENAETCS Pa3HOCTBIO OTCYETOB a U D 1o peiikam,
tak 9ro h = a — b. Tak kak TOYkH, B KOTOPHIX YCTaHOBICHBI PEHKH, OJNHM3KH JAPYT K IpPYyry, TO



M3MEPEHHOE MIPEBBILICHUE OJTHON U3 HUX OTHOCUTENIBHO JPYroi MOKHO IPUHSATH 32 PACCTOSTHUE MEKIY
MIPOXOJAIIMMHU YePE3 HUX YPOBEHHbIMU NOGEPXHOCHIAMU.

Jly4 BU3UpOBAHMUA
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Puc.15 HusenupoBaHue U3 cepeanHbl

Ecnu reomeTpuyeckuM HUBEIMPOBAHUEM OIPEIEICHBl IOCIEA0BATEIbHO IPEBBILICHUS
Mexay Toukamu A u B, B u C, C u D u 1.n1. no moboit ynanéunoit touku K, To myrém
CYMMHPOBAHHSI MOXKHO MOJYYUTh U3MEPEHHOE MPEBBIICHUE TOYKU K OTHOCHTEIBHO TOUYKH A WIIHN
UCXOMHOM TOukr O, MPUHATOM 3a HAYajlo cyeTa BBICOT. YPOBHEHHBIE IMOBEPXHOCTH 3€MIIH,
MPOBEIEHHBIE HA PA3JUYHBIX BBICOTAX WA B PA3IMYHBIX TOYKAX 3EMHOM MOBEPXHOCTH, HE
napajuienbHbl  Mexay coOoil. Ilostomy s ompeneneHus HugeiupHou 6vlicomuvl TOYKU K
HEO0OXOMMO U3MEPEHHOE MPEBBIICHUE OTHOCUTEIBFHO UCXOAHOU TOUKH O UCIPaBUTH MOMPABKOM,
YUUTBHIBAIOIIEH HE MApaIeIbHOCTh YPOBHEHHBIX MOBEPXHOCTEN 3eMIIH.

B namei ctpaHe mpuHSATa CHCTEMa HOPMAJIbHBIX BBICOT, OTCUMTBIBAEMBIX OT CPEIHETO
ypoBHsI bantuiickoro mMopsi, onpeaeNneHHOr0 H3 MHOTOJIETHUX HAONIOJIEHUH OTHOCHUTENBHO HYIA
¢yrmroka B Kponmraare. B 3aBUCMMOCTH OT TOYHOCTH U TOCJIEOBATEIHLHOCTH BBITIOJHEHUS
paboThI 1O TEOMETPUYECKOMY HUBEITUPOBAHUIO MOAPA3IEISIIOTCS Ha KIIACCHI.

HusenmupoBanue [ kiacca BBITIONHSIOT BBICOKOTOYHBIMU HHUBEIUPAMH W IITPUXOBBIMU
WHBAapHBIMU peilkaMu TO0 0CO0O0 BBIOPAHHBIM JIMHUSM BJIOJIb JKEIE3HBIX M IIOCCEHHBIX IOpOT,
OeperoB MOpEl U pPeK, a TaKkKe Mo Jp. TpaccaM, BAXKHBIM B TOM WJIM UHOM OTHoleHuu. [1o muHusM
HuBenupoBaHus | Kkijacca cpemHsisi KBaapaTuyHas CiIydaiiHas oOIIMOKa OINpeaeNeHHs BHICOT He
npesbimraer +0,5 mm, a cucremaruyeckas omuOka Bcerma meHee +£0,1 wmm Ha 1 xm Xona.
HuenupoBanue | kimacca MOBTOpSAIOT HE pexe, 4eM uepe3 25 7neT, a B OTIAENbHBIX paloHax
3HAYMUTENILHO Yalle, 4TOObI MOJyYUTh JAHHBIE O BO3MOKHBIX BEPTUKAIBHBIX JBMKCHHUSIX 3EMHOU
KOpBL.

Mexny nmyHKTaMH HUBEIMpoBaHWs | Kiacca MpOKIAAbIBAlOT JIMHUM HUBEIUpoBaHus [l
KJlacca, KOTOpble 00pa3yloT moauroHsl ¢ nepumerpoM 5S00—600 xu 1 XapakTepu3yrTcs cpenaHen
KBaJIpaTUYHOM ciydaiiHO# ommoOKoil okoo +1 mm u cuctemarnyeckoil ommokoit 0,2 mm Ha 1 ku
xona. Husenupueie nuaum 11 n IV xnaccoB npokiaapiBaroTCsi HA OCHOBE JTMHUN BBICIIUX KJIACCOB
U CIyXaT s JAJIbHEMIIEro CrylleHHs ITYHKTOB HHBEJIMPHOM ceTH. JUJIs JOJrOBpeMEHHOU
COXPAHHOCTH HUBEJIHMPHBIC MYyHKTHI, BBIOMpAaeMbIe Yepe3 Kaxkible 5—7 KM, 3aKperIsioTcs Ha
MECTHOCTH penepamu W MApKamu HUBEIUPHbIMU, 3aKIAAbIBAEMbIMH B TPYHT, CTEHbI KaMEHHBIX
37aHUI, YCTOU MOCTOB.

1. Cpa3y IIOCJIC OKOHYAaHUA HHUBCIUPOBAHUA CHIC B IMOJIC BBIYUCIIAIOT HCBA3KY HpeBLIIHeHI/Iﬁ th
3aMKHYTOI‘O XoJa KakK CyMMy BCCX 3HAUYCHUUN I/I3MepeHHLIX Cpe}IHI/IX HpeBBIHIeHI/II/IZ

fh=Xh uzm



B 3aMKHYTOM IOJIMIOHE CyMMa BCEX MPEBBIICHUH JOIKHA OBITh PaBHA HYJIIO:
Y hreop =0
Hesszka th cuuraeTcst JOMycTHMOM, €clii OHA yJOBJIETBOPSET YCIOBUIO:
th (mm) < 2,8><\£1
IZie N - YACJIO CTAaHIMH HUBEJIMPHOTO XOAa,
170011
fh (Mm) < 20xVP
rae P - nepuMeTp HUBEITMPHOTO X0/1a B KMJIOMETpax.
2. lomycTuMyto HeBs3Ky 3aMKHYTOro xoza th pacnpenenstor ¢ 00paTHBIM 3HAKOM Ha BCE CTaHLIUH:
ch=-fh/n
Y BBIYMCIIAIOT UCTIPABIICHHBIC (YPaBHEHHBIE) MPEBHIILICHHS
huen kak hucn = husm + ch

Kontpons. Cymma Becex MCTIpaBIIEHHBIX TPEBBIICHUH JOKHA PABHATHCS HYJIIO.
4. AOCONIOTHBIE BBICOTBI TOYEK 3aMKHYTOTO HMBEIMPHOTO XOAa BBIUUCIAIOTCS B METpax IO
WCTIPaBJICHHBIM MPEBBIILICHUSM, KOTOPBIE TAKXKE MEPEBOATCS B METPHI,

Hi+1= Hi + hucm (m)
rae Hi - BeicoTa npeppiaymeit Touku, Hi+1 - BeicoTa mocienyromei TOUKy.
VcnpaBneHHble NPEBBIIICHUS] U BBIYUCICHHBIE BBICOTHI TOYEK 3alHMCHIBAIOT B BEAOMOCTb BBICOT
(ITpunoxxenne). Konrponb. B pe3ynbpraTe BBIYHMCICHHI BBICOT TOYEK 3aMKHYTOTO XOAa JOJDKHA OBITH
MoJIy4eHa BbIcOTa nepBoil Touku. [Ipu oOpaboTke pe3ynpTaToB Pa30MKHYTOrO HHUBEIHMPHOI'O XOJa HEBA3KY
HUBEJIUPHOTO X0/1a BBIYUCIIAIOT IO opMyJie:
nman Pn2 Bery fh=HPn2 — H
JonycTruMoe 3HaueHHe HEBSI3KU BBIYHUCIISIETCS 110 ciienyromel ¢popmyiie:
(fmomr=+50mm L,

rae L — anuna xona, BeIpakeHHas B KWJIOMETPaX.

Ecinu th < ( th )zmom,
TO MPOU3BOIAT YBSI3KY HUBEIMPHOTO X0/1a, C ATOH LENbI0 BRIYUCISIIOT IonpaBku Vh o gpopmyie:
NfVhh=—,

rae N — 4ucino cTaHUuK B HUBEJIUPHOM XOJIE.

[TompaBka * Vh BBOIUTCS HETTOCPEACTBEHHO B BEIYHCIICHHBIE OTMETKH 110 (popMyIie:
h*Vh=ixV,

r/ie i — HOMEp CTaHIIHH.

Tpnr0HOMeTpnquKoe HUBCJIMPOBAHUEC

TpI/IFOHOMeTpI/I‘-IeCKOe HUBCIIMPOBAHNEC — MCTOI OIIPCACIICHUA pa3HOCTeI\/'I BBICOT TOYCK Ha
36MH01>1 HOBerHOCTI/I 110 I/ISMepeHHOMy yrioy HAaKJIOHA U OJIWUHC HaKJIOHHOfI JIMHUN BI/ISI/IpOBaHI/IH
UIIN €€ MMPOCKIHHU HAa TOPU3OHTAIIBHYIO IIJIOCKOCTh. HpeBBIIJ_IeHI/Ie h OIIPCACIIAIOT 110 (I)OpMyJ'IaMI

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

n— YroJ1 HakKJIOHa BUSUPHOTO JIy4da,

S — JJINHA JINHUN BI/IBI/IPOBaHI/ISI;

S— TOPU30OHTAJIbHAA ITPOCKIUA;

| — BbICOTA IPUOOPA;

V — BBICOTA BU3UPOBAHMHA.

Tpuronomerpuueckoe HUBEIMPOBAHHE TPUMEHSETCS MIPH TOMOTEOIE3NUECKUX paboTax Ha 3€MHOM
MOBEPXHOCTH U MapKIIEHIEPCKUX ChbEMKaX B TOPHBIX BBIPAOOTKAX, HAKIIOHBI KOTOPBIX CBbIIIE §°.

B mponecce TpUroHOMETPUYECKOTO HUBEIUPOBAHMSI HA MECTHOCTH MU3MEPSIOT PACCTOSHUE
Mexnay Toukamu A u B (/) u yron HakioHa v. PaccrosiHue m3amepsieTcss MEpHOW JIEHTOW WK
JAJIBHOMEPOM, a YTOJI HaKJIOHA — TEOJOJIUTOM HIIM TaXEOMETPOM.



TPHIOHOMETDHYECKO® HHBENHMPOBANMEe: |~ BwmicoTta npubopa; V — B
BHICOTE BMINPOROMMA; h — Pa3nocTe seicOT (Npessilienwe) mexay
Toukammu A u B; S = NMHMA BHIMPOBAHMR, § = rOPHIOHTANLHAR
NPOBKUKMA NHHKK BMIHPOBAHMA; V = YIrON HAKNOME BMIHPHOrO Ny4ad.

Puc.16. Cxema TpUTOHOMETPHUECKOTO HUBEJIUPOBAHUS

Ilopsamox M3MEPEHNI Ha CTaHIIMHT

Han toukoii A ycraHaBiuBaroT Teononut (puc. 16), a B Touke B peiiky. M3mepsioT BeicOTy
npubopa | Hajg TO4koi A (BbICOTa MpUOOpPa — 3TO PACCTOSIHUE MO OTBECHOW JMHUU OT OCH
BpalleHHs TPYObI 10 LIEHTpa IyHKTa), a BBICOTAa BUSMPHOM 1IeNu Ha peiike paBHa V. [ig u3mepenus
yria HAaKJIOHA V BH3UPYIOT HA 3aJIaHHYIO TOYKY M OEpyT OTCYETHI M0 BEPTHKAIBLHOMY KPYTY HpH
nByx noioxenusx kpyra (KJI u KII), BerauciasstoT yron HakioHa. M3MepsIOT paccTOsSHUE MEXIY
TOYKAMH, & 3aT€M BBIYHCIIIOT TOPU30HTAIBHOE IpoJiokeHue d, o gpopmyie:

d=J]cosv.
3Hasi TOPU30HTAIBHOE TIPOJIOKEHHUE U YTOJI HAKJIOHA V MOKHO BBIYUCIIUTH MIPEBBIICHHE T. B
HaJ T. A o popmyre:
h=dtgv+i-v
rie d — TOpU30HTAIBHOE TPOJIOKEHHE;
| — BBICOTA MHCTPYMEHTA,;
V — BBICOTA BU3HUPOBAHUA.
Eciu V=i, To npeBblIliecHrEe MOKHO BRIYHUCINTH 1m0 (hopmyrie h' = d tg v
Tak kak paborath ¢ ocienuen Gpopmynoit ynooHee npu cheMKe Ha pelke 3apaHee
OTMEYAIOT BBICOTY MPHOOpa TECEMKOM MU PE3UHKON U TIPH U3MEPEHUH BEPTUKAILHOTO YTiia
JICNIal0T HAaBEJICHNS HE HAa BEpPX PElKH, a Ha BBICOTY Mpudopa.



BenomocTh BbIYMC/IEHHS TOPU30HTAJIBHBIX NPOJIOKEHUI CTOPOH
U BBICOTHBIX 0TMETOK TOYEK T€OJA0JUTHOr0 X0/1a

Tabmuma 5.

INopus.
BricotHas
W3mepeHHbIe HAKIIOHHBIE IIPOJIOK
paccTosIHUS VYrasr Hakmora KJI d (m) [TpeBbimicHMs &TIZI&T)M
IIpsamo O6patHo Cpennee [Ipsamo Oo6patno | Cpennee
Sp. S 00p. (M) Scp(M) | Smp. Sobp. M) | Scp. (M)
M) M)
1. 2. 3. 4. 5. 6. 7. 8. 9 10. 11 12.
T1 544.86
124.22 124.26 +1°40° -1742
12 H2=Hihio
149.50 149.56 +0° 14' -0° 12
T3 H 3= H2+h2-3
86.50 86.46 +2°52' -2° 50'
T4 H 4= H3+h3-4
88.86 88.88 +1° 58’ -2° 00’
T5 H 5= H4+h4-5
103.70 103.74 +1° 47" -1°46°
H 1=Hs:hys
d=Scp * Cos Scp. P=2xd > z )

h=Scp™* Sin Scp.

FN npesr. = 004* P cot.m
Vn
n=>5




Taxeomerpuyeckas CbeMKa

Taxeomerpusi - o03Ha4aeT cKopouwsMepeHue (ObICTpas cbhbeMKa). OJTa CbhEeMKa
o0ecrevnBaeT MoJIydeHUE TOMOTpapuIecKOro IiaHa B KOPOTKHAE CPOKU C TOYHOCTHIO, KOTOpast
OKa3bIBACTCs I[OCT&TO‘IHOP'I npu pCelIicHUM MHOTHUX TCOJOIMYCCKUX U HHIKCHCPHO-
CTPOUTEIBHBIX 3a]1ad.

BbricTpota chéMKH OOecreuyuBaeTCs TEM, YTO BCE H3MEPEHHS MPOU3BOAITCS OJHUM
npuOOpOM - TaxeoOMETPOM, B pe3yJbTaTe OJHOTO BH3MPOBAHHMS Ha CHHUMAEMYI TOYKY
MOJIy4alOT BCE HEOOXOAMMBIE TaHHBIE IS OINpENeTICHHs IUIAaHOBOTO IOJOXKEHUS TOYKU M ee
BBICOTHOW OTMETKH.

Taxeomerpuueckast cbeMKa MPOBOAMUTCSA B 4 sTamna:

1. PekorsocrupoBka.

OcHoBHbIE 337124 H:

1) 03HaKOMUTHCS C PEATBHOM CUTyallel Ha MECTHOCTH JUISI ChEMKH;

2) BBIOpATh TOUYKHU CHEMOYHOW CETH U 3aKPEMUTh UX HA MECTHOCTH.

2. V3mepeHus 1Mo CO3/IaHUI0 ChEMOYHOM CETH MPOKIAIKON

TaXxeOMETPUUYECKOTO MITU TUIAHOBO-BBICOTHOTO X0/1a.

3. Cpemka 00BEKTOB CUTyalluu U penbeda.
4. KamepanbHas 00paboTKa pe3yabTaTOB MOJIEBBIX U3MEPEHUN U

MOCTPOCHHUE TOMOTPadhUIECKOro MIIaHa.

YIJIBL.

Paboma na cmanyuu npu npokiaoke maxeomempuiecko2o xo0a

1. YcranaBnuBaeM INTaTUB HAJ BEPIIMHOM HM3MEPSAEMOro yria, € IOMOIIBIO
MEXaHUYECKOTO OTBECAa KOHTPOJIMPYEM TOYHOCTb YCTAHOBKM ILITAaTUBa HajJ TOYyHOU. CTOIUMK
IITaTUBa HEOOXOJMMO HPHUBECTH B T'OPU3OHTAJIBHOE IOJIOKEHUE, MHaye, MpU YCTaHOBKE
npudopa Ha CTOJIMK, MOKET HE XBAaTUTh XOJa MOIABEMHBIX BUHTOB JUISi TOPU3OHTHUPOBAHUS
npudopa.

2. IloaroraBnuBaeM npubop k paboTe (yCTaHAaBIMBAEM €ro Ha CTOJMK IITaTHBA,
TOPU30HTUPYEM, LEHTPUPYEM, T[OATOTaBIMBAEM 3pHUTEIbHYIO TpyOy K MPOBEICHHIO
U3MEPEHUN).

3. Busupyem Ha 3agHiol0 peiiky (mpaByilo cTopoHy), mpu kpyre seso (KJI). (Hus
MOBBIIIEHNS] TOYHOCTH U3MEPEHUSI TOPU30HTAIBHOIO yria, IepBOE BU3UPOBAHUE MIPOU3BOIUM
Ha OCHOBAHME PEUKH).

2. BusnupyeM Ha BBICOTY HHCTpyMEHTAa. @UKCUPYEM 3HAYEHNE BEPTUKAIBHOTO
yriaa Vx| ¥ 1adbHOMEPHOro paccTostHus Dy.x)y.

3. Busupyem Ha nepeaHiow peiky (JieByl cTOpoHy), Oepem orcuer Nl

4. BusupyeMm Ha BBICOTY HHCTpyMeHTa, 6epeM otcueT Vi u Dy

5. IIpon3BoauM BBIYMCIIEHUS TOPU3OHTAIBHOIO YIJa B K1

[lepeBogum TpyOy uepe3 3€HUT, OTKpeIUIsieM aiauaany (JumMO He TporaeM J0 KOHIA
M3MEpPEeHU) U TPOBOIUM U3MepeHus rnpu kpyre npaso (KII).

1. Busupyem Ha OCHOBAaHME 3a{HEU PEUKHU.

Busupyem Ha BbicoTy uHCTpyMeHTa Vx4 Dix
Busupyem Ha ocHOBaHuUe niepeHel peiiku (JIeByI0 CTOPOHY), 6epeM oTcyeT N2
Busupyem Ha BbICOTY HHCTpYyMeHTa, OepeM otcueT V. u Dyy.
. IIpon3BoAMM BBIUNCIEHUS TOPUZOHTAIBHOTO yIia B Ky
He CMeIasch, mojacuntbiBaeM: [IB < 2t (1BOHHON TOYHOCTH TpHOOpa);
A D< 1/400 ecnu ncmosib30BaJICS TEOAOIHUT IIPH MPOBEIECHUU U3MEPEHUI;
I V=Vo-Vra™

o AW

Cbemka MmecTHOCTH nipu nomoinu GPS
BypHoe pa3BuTHe HAyKM M TEXHUKH, a TakKe NOTPEOHOCTH B Oojee OBICTpOM U



MOOWIJIBHOM OIpe/eNICHHE MECTOIOIOKEHHSI, KOOPJUHAT U MPHPAIIEHUI KOOPIUHAT IT03BOJINIO
CO3/7aTh MPUHIMIIMAILHO HOBOE HAIPaBJICHHE B WHKEHEPHBIX H3BICKAHUSX — CIYTHUKOBBIE
METO/Ibl U3MEPEHUS

B nmamHOoM Meroie BMECTO MPHUBBIYHBIX HEMOJABIJKHBIX IYHKTOB TOCYJapCTBEHHOMN
re0JIe3NYECKON CETH MCIIONb3YIOTCS IOJABHKHBIE CIYTHHUKH, KOOPJAMHATBI KOTOPBIX MOKHO
BBIUMCIIUTH HA 000N MHTEPECYIOINA MOMEHT BPEMEHH.

Ha naHHBIf MOMEHT JAJs1 BBINOJHEHHUS PabOT CIYTHUKOBBIM METOJIOM HCIIOJIB3YIOTCS
CITYTHUKH JIBYX TJIO0QNBHBIX cucteM omnpeaenenus mectonoyoxerus [ JIOHACC (I'JIO6anbHas
Hapuranuonnas CrnytHukoBass CucreMa - poccUiiCKas CIyTHUKOBAas CHCTEMa HaBUraluu) U
NAVSTAR GPS (NAVigation System with Time And Ranging Global Positioning System —

HaBUT'aIMOHHAA CUCTCMaA ONPCACIICHUA PACCTOAHHA U BPECMCHH.

Metoabl GPS n3mepenuii B reone3uu

Cratuueckue MeETOJbl H3MEPEHUs SABISIOTCA Oojiee TOYHBIMH, HO U TpeOyroT
HauOOJIBIINX BPEMEHHBIX 3aTpaT. BpeMs Ha 0JTHOM OIpeneasieMOM ITYHKTE MOXKET K0JeOaThCs
oT 30 MUHYT 10 HECKOJIbKHMX YacOB, B 3aBUCUMOCTH OT HEOOXOAMMOM TOYHOCTH M BHELIHHMX
ycinoBuil. Ilpu nanHoit mertomuku msMmepeHuit Bce GPS mpueMHUKH CTOST HENMOABM)KHO Ha
TOYKAaX C M3BECTHBIMU KOOPIMHATaMH W Ha ONpEeNeNAeMbIX Todkax. CTaTMYECKHE METOJbI
U3MEpEHUs] OOBIYHO HCIOJB3YIOTCS NPU CO3JaHHME TE€0/JE€3MUECKHX CETel pa3jMYHOro Kiacca
(rocynapcTBeHHast — reojesuyeckas CeTb, TOpOJACKas TIeoJie3udeckas CceTb, OIOpHas
reojie3nvecKas CeTb U T.1.).

Kunemarnyeckue METOIbI U3MEPEHUS MEHEE TOYHBI YEM CTaTUYECKHE, U UCIIOJIB3YETCS B
OCHOBHOM JIJIsl TPOM3BOJICTBA TOIOTrpapuuecKkoil cheMKU. Bpemst mpon3BoAcTBa U3MEPEHUN Ha
OJIHOM OIpeZesieMOM IYHKTE B cpelHeM OyjaeT 3aHumarh He Oojee MHUHYTHL. [Ipu nanHOMN
MeTonuke uzMepeHuil onuH GPS npuemHuk (0a30BbIii) CTOMT HAa TOYKE C H3BECTHBIMHU
KoopanHaTaMmu, a BTopoit GPS npuemHuk (poBep) mepenBuraercst oT Touke K Touke. Ecin Ha
00a mpuemHHKa, 0a3y M poOBEp, YCTAHOBUTH paauomoneM uiu GSM Mojem, TO TOSBUTCA
BO3MOXHOCTh HUCHOJIb30BaTh PEXKUM KMHEMAaTHKHU B peanbHOM BpeMmeHu (Real Time Kinematics
— KEJI). Pexum RTK mno3BonseT mnoaydyuTh KOOpAWMHATHI U TpPHUpALICHUS KOOpPAMHAT
HENOCPEJCTBEHHO B MOMEHT M3MEPEHHS C BBICOKOM TOYHOCTb, NPU YEM BpPEMs CTOSHUSA
IIPUEMHHKA Ha TOYKE 3aHUMAaeT HECKOJIBKO CEKYH/I.

[TpenmMy1iecTBa CIyTHUKOBBIX METO/I0B U3MEPEHUS:

1.BbIcokast ckopocTh MPOU3BOACTBA PadoT;

2.Mo6unbHocTh GPS u3mepennii;

3.Bo3moxHOCT, TpOM3BOACTBA pabor 06e3 mpsmoi Bugumoctu Mexay GPS

IPUEMHUKAMY;

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

HaneceHnne Ha IJIaH TOYEK Ch€MOYHOI'0 000CHOBaHHS IO KoopauHaTam

Jlis HaHEeceHMs] Ha IUIaH TOYEK CHhEMOYHOrOo OOOCHOBAaHHSA MO KOOpAUHATAM CTPOUM
ceTky u3 16 xBanpatoB (4 x 4) co croponoil kBaapata 10 cm. IlnmaH TeomonuTHON ChEMKHU
cocTaBisercd B maciurade 1:1000,

JlnuHa CTOpOHBI KBajJpara ceTku B MaciuTtabe miaHa paBHa 100 m. Hawano xoopaunar
BbIOMpaeM B Oro-3amajJHoM yrity ceTku. [lonmuceiBaeM Kaxayro JHHHIO KOOPAMHATHOM CETKU
gepe3 100 merpoB (pucyHok 17).

Jljig OCTpOeHMsI TOUKH 110 KOOpAMHATaM HEOOXOAMMO BHayalie ONpeAesuTh KBaapar, B
KOTOpPOM JOJDKHA OBITh TOuYka. Touka chemouyHOro oOocHoBanus T1 wumeer cremyromue
KOOpJIMHATBHI:

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



[Tonp3ysice  mMacmTaOHOM ~ JIMHEWKOW U
U3MEpUTENIEM, OTKJIAJbIBAIOT 1O OCU X OT
00 ropusoHTanbHON uHUU (X = 100) mo obeum
BEPTUKAJIbHBIM CTOpOHAaM KBajpara 31,7w,
COEIIMHSSA KOHLIBI OTJIOXXEHHBIX PACCTOSHHM
IpsIMON TOHKOHM JinHUEH. OT BEpTUKAIBHOU
aguaun Y = (0 BHOpaBo, MO TOCTPOCHHOM
100 npsmMoit  —  61,6M, Jenar0T  HAKJIOH
nuamerpoMm 0,1MM, 0OBOISI €ro KpYy>KKOM
auaMeTrpoMm 1,5 MM U MOJNUCHIBAIOT HOMED
BEPILKHBI.

Pucynok 17. — Hanecenue Ha miaH TO4Yek 10
KOOpJUHATaM

AHAJIOTUYHO TPOU3BOJAT MOCTPOCHUE BCEX IPYTHX TOUYEK ChEMOYHOTO OOOCHOBAHHS.
KoHTpoiieM CIyUT paccTOsIHUE MEXIY COCETHUMHU TOUKamMH. V3MepsIoT Ha IJ1aHe pacCTOsSIHUE
Y CPaBHUBAIOT C TOPU3OHTAJIBHBIM MPOJOKEHUEM 3TOW JIMHUH, B3STHIM U3 XKypHaja ChEMKH.
Pacxoxnenue nomkHo ObITh B mpeaenax rpadudeckoid Tounoctd iaHa 0,2 mm. Touku
CHEMOYHOTO OOOCHOBAaHHUS TMOCJIENOBATEILHO COCIUHSAIOT TOHKUMH JuHUSIMH. [locTpoeHHoe
TakUM 00pa3oM MIIaHOBOEe 000CHOBAHUE CIIYKHUT OMOPOM sl HAKJIAKKU KOHTYPOB MECTHOCTH.

Hanecenue Ha mjiaH cUTyaluu

[lo maHHBIM TIONEBBIX M3MEPEHHUH U aOpHCOB, BBHIMIOJHEHHBIX MPU TMPOU3BOJCTBE
TEOJIOJINTHOM CheMKHM, cocTaBisiercss IuiaH B Macmrabe 1:1000. Ilpu nmomomm usmepurens,
Te0JIE3NYECKOr0 TPAHCIIOPTUPA M MACIITAOHOW TMHEHKU BCE MOJPOOHOCTH CHEMKHU MEPEHOCST
Ha IJIaH B TIOpSKE, OOpaTHOM ChEMKE.

Cnoco06 nocTpoeHusi 00bEKTOB MECTHOCTH Ha IJIaHE COOTBETCTBYET CIOCO0Y ChEMKU Ha
MecTHOCTH. [Ipu moCTpoeHWHM OOBEKTOB MECTHOCTHM Ha TIUJIaHE BCE BCIIOMOTATelIbHbBIC
MOCTPOCHHUS BHITIONHSIOT B TOHKHUX JIMHUAX (Kapangamiom 27T).

3Ha4YeHHS YTJIOB M PACCTOSHUSA Ha TIJIaHE HE MOJIMHACHIBAIOTCS.

Cnoco0 moIsipHBIX KOOPAUHAT

[TonoxxeHne CHEMOYHOTO THKETa CHUTYyallud, CHSATOTO TMOJSPHBIM  CIIOCOOOM,
OMpeeNsseTcss KOOPAUHATAMU: TOJIIPHBIM YIJIOM U MOJISPHBIM paguycoM- BekTopoM. Hampumep,
JUISL TIOCTPOEHMSI TOYKM & TeOoAe3WYECKMM TPaHCHOPTHPOM Ha ChEMOYHOM Touke nn 41,
NPUHATOM 3a TMOJIOC, OT HAYalbHOTO HampaBieHWs Ha nn 42 OTKIAJbIBACTCS 3HAYEHUE
nossipHoro yriaa 60°56'30", n3MepeHHOro TEOJA0IUTOM MPU BU3UPOBAHUHN HA CHEMOYHBIN MUKET
8, KOTOpbIN BeIOMpaeTcs u3 Tabn. 5. TpancmopTup yOHparoT U MPOUYEpPUMBAIOT HAMPABICHUE HA
ChEMOYHBIM MUKET. Ha mosiydeHHON JIMHUU OT Ch€MOYHOW TOYKH OTKJIAJbIBAIOT PACCTOSTHUE B
120,87 m (Tabmn.6) B Macmrabe miana. OcrajibHbIe TOYKH, IPUBEJCHHBIC B Ta0yuIle 6, HAHOCAT
aHaJOTUYHO.

[TocTpoeHHbIe TAKUM 00pa30M TOUKH CUTYAIlMH COCIUHSIOT B COOTBETCTBUU C aOpUCOM U
MOJTY4arOT KOHTYPHl OOBEKTOB MECTHOCTH.



Honep - JamHEa
TNopa3oHETATEHEIH VIOI .
CHEMOYHOTO o . " TuHIE L.,

IHKSTA ( ’ ’ ) M

& a0 56 30 120,87

9 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

tabmuma 6.

Cnoco0 yrJioBbIx 3aceuek. /Iy HaHeceHUs Ha IJIaH OEperoBOW JMHHUM Te0Je3UYECKUM
TPAHCHIOPTUPOM OT JHUHHUM i 42-1 Mo X0y CTPEIKHU OTKJIAABbIBAIOT TOPU3OHTAIBHBIC YIJIbI
KOTOpBhIE BbIOMparoTcs u3 Tabna. 7 g  KaKIOro ChEeMOYHOro mnukera. HMHmekc y
TOPU3OHTAIILHOTO yria Ha KaXJO0W CheMOYHOW CTAaHIIUU COOTBETCTBYET HOMEPY CHEMOUYHOIO
MUKeTa.

Jlia moctpoeHus: cbeMouyHoro nukera 20 npu chbeMouyHOW Touke nm 42 oT iuHuu 42-1
oTkiaaeiBaeM yroia =20 68°25'30" (tabnuna 7), mpu Touke 1- yron =20 347°35'00". IIpogomxus
CTOPOHBI ATUX YTJIOB IO B3AaUMHOTO MEPECEUEHUs, TOJydyaeM Ha IJIaHEe MOJ0KEHUE ChEMOYHOTO
nukera 20. Tak HakiagpiBaeM BCE CHEMOYHBIE MUKETHI, CHATHIE CIIOCOOOM YTJIOBBIX 3aceyek.
CoenuHsgeM TUTABHOW JIMHUEH TMOJYYeHHBbIE MUKETHI B COOTBETCTBUU C aOpHUCOM U MOJTydaeMm
KOHTYP PEKH.

[opH30HTATBHBIH YTO1, H3MEPEHHEIT Ha
Houep . ]
\OTHOLO CHhEMOUHOI TOUKE
ere Cranmmz 42 Cranmma I
OHKETA o , wy | r oo . "
(= . )L e . )
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
Tabaumna 7.

Crnoco0 nepneHauKyJIApoB. /1151 HakIaAKK CbEMOYHOIO NMUKETA 24 OT Hayana ONOPHON
JUHUM TOYKM 3 (HOMEpa BEpIIMH CTOPOHBI TEOJOJMTHOIO XO0Ja, OTHOCHTEIBHO KOTOPBIX
IPOU3BOJIMIACH ChEMKA MO CIIOCO0Y MEPHIeHANKYISIPOB, YKa3bIBalOTCS B (Ta0I. 8 ) 10 OCHOBaHUSI
NEepIEeHIUKYIIApa OTKIaApIBaeM paccTosiuue 21,45 M B Macuitabe miaHa. B koHIle OTiI0XKeHHOTro
paccTosHUs, MOIb3YACh IPSIMOYTOJIBHBIM TPEYTOJIbHUKOM, CTPOUM MEPHEeHIUKYIAp K TuHud. Ha
MEPIICHIUKYIISIPE OTKIAJBIBaEM €ro JUIMHY, paBHy0 36,09 M (tadn. 8). Ilocie Toro, kak Bce
TOYKH TOJOOHBIM 00pa3oM OYyAyT IMOCTPOEHBI, KOHIIbI MEPIEHAMKYISIPOB WIM ChEMOUYHBIE
MUKEThI COEUHSIOT B COOTBETCTBUU C a0pPHCOM.



Honep
CBEMOYHOTO
naxeTa

PaccTogHue oT
TOYKH 10
OCHOBAHHA
[OEPISHIHKYIAPA,

JauHa mepUeHIHKYTApa, M

CIcBa

CIpasa

M
OT TOUKRH 3
3 4.48 29,02
4 21.45 36,09
3
6

29.22 26,18
88.13 28,77
77.66 20,86
8 90.05 49,49
Ot TourH 46
26 28,22 12,24
27 19.81 22,32
28 49.00 11,32
29 38.34
30 75.00 30,26
31 98,27 9.77
32 118.49 8.96

33 128,92 27.86
34 73.11
35 108.60

2.64

41.69
6.37

Tab6muia 8.

Crnoco0 1uHeliHOH 3aCeYKH.

Cnocobom nuHEWHOW 3aceku ObUTM CHATHI ock npoporu (37) u crond JIDIT (36).
[Toso’keHrEe TOYEK CUTYyalluu ONPEIEIIETCS MEPECEUEHUEM ABYX OKPYXHOCTEH ONMMCAHHBIX W3
BEpILKH OMOpHOH JinHuu paguycamu 1 Du2 D .

[loctpoenue chbeMOYHBIX MUKETOB 36 W 37 CBOOUTCS M MOCTPOEHUE TPEYrOJbHUKA IO
TPeM CTOpPOHAM, JJIMHBI KOTOPBIX HM3MEPEHbl Ha MECTHOCTHM W TpHBeleHb B Tabmuie 9.
OTxnagpiBaeM B MacmTabe miana paccrossaue 20 M ot Touku | Ha mHuM [-2 1 0oTMEdaeM TOUKY
I. 3 tabmuust 8 Beioupaem 1 D u 2 D nns 36 ceemounoro nukera ot Touku I pagumycom 1 D
IIPOBOAMM YTy, OT CTBOpHOU Touku | paguycom 2 D npoBoaum BTOpyro ayry. B nepeceuenuu
3TUX OyT 0003HauYaeM ChbeMOYHbIHN makeT 36.

AHaNOrMYHO MOCTPOEHUE ChEMOYHOU TOUKH 37.

Homep cpemoturOTO HsmepenHas QIHHA. M
MHEETA D, D,
36 17.27 06
37 25.85 5.23
Tabauua 9.

3AKJIOUYNUTEJIBHBINA TAII
Od¢opmiienue niiana

ITocne IMMPOBEPKH NPABUIIBHOCTH MMOCTPOCHNA KOHTYPOB MCCTHOCTH BCC JOIIOJTHUTCIBHBIC
JUHUM YOUpAarOT M TPUCTYMAIOT K OQOPMIICHHIO IIJIaHa, MPEIBAPUTEIHHO MOKa3aB padoTy
IpernoaaBaTesio.

[Topsimox BeUEpPUYMBAHUS IUTAHA TYIIBIO W KpacKaMu MOXKET OBITh pPEeKOMEHIO0BaH
CIIEAYIOUIUI:

- BBIMOJHSIETCS OTMBIBKA BOJHBIX MPOCTpaHCTB. [lepen okpackoil moBepXHOCTh Oymaru
clenyer

YBIQXHUTh YUCTOM BOAOW KHUCTBIO U, JaB MPOCOXHYTh, Ha CJIETKA BIAXHYI, HO HE
MOKPYIO ITOBEPXHOCTh OyMaru HAaHOCSIT HECKOJIBKO pa3 BOJHBIA PaCTBOP J10 MOIY4YEHHUS HYKHOTO
OTTEHKA;

- BBIUCPUMUBACTCA KOOPpAWHATHAA CCTKa (CeTKy KBaapaToB MOJHOCTHIO HC BBIYCPUYMBAIOT,
0003HAYAIOT JUIIb KPECTHKAMU 3€JICHOTO IIBeTa 6X6 MM HX BEpIIUHBI), & TAKXKE BCE IMYHKTHI
CHEMOYHOT'O0 0OOCHOBAHHMS B COOTBETCTBHH C [4];



- BBIMOJIHAIOTCS Bee Haamucu. LpudT mis HaanmucH 10HKeH COOTBETCTBOBATH [4];

- BBIYEPUYMBAIOTCS MHIKEHEPHBIE COOPYXKEHHS, KUJIble JOMa U HEXKWJIble MOCTPOUKH, a
TaKXe MyTHU COOOMICHUS M COOPY)KEHHUS NMPHU HUX: JOPOTH, CETH MOJ3EMHBIX KOMMYHHKAIIHA,
JMHUH 3JIEKTpOIepeiay;

- BEIUEPUYUBAIOT OEPEroBYIO JTMHHIO U BBIITOJIHAIOT HAJIIHCH BOJHBIX IPOCTPAHCTB;

- obopMieHHE pPaMOK W pa3MelleHHWEe HaJANuced 3a paMKaMU IUIaHa TPOBOAAT B
COOTBETCTBUU C NMpUIOKeHUEM K [4] mis macirada 1:1000.

Martepuasbl, KOTOpble HEOOXOMMO MPEIOCTABUTH B OTUET:

1. IloneBo >xypHaa U3MEPEHHBIX YIJIOB U JJIMH JIUHUH.

2. BenomocTh BBIUMCIEHHS] KOOPIMHAT TOYEK TEOAOIUTHOIO XOa.

3. Be1oMoCTh BBIYHCIICHUSI OTMETOK TOYEK ChEMOYHOT'O 0OOCHOBAHUSI.

4. AOpucel ¢ cuTyalded MECTHOCTH, BBIIOJHEHHbIE HAa TOYKAX CHEMOYHOI'O
000CHOBaHUA.

5. CxeMa T€OJOJIUTHOIO X0/1a.

6. Tomorpaduueckuii mian B macmrade 1:1000, BBIMONTHEHHBI Ha JIMCTE BaTMaHa
dopmara Al.

7. OT4er 0 BBIOJHEHHOW padoTe.

IIpu npoxoxnaeHun y4yeOHOW MNPaKTHUKM IO TeOAE3UMH CTyAEHTaM HEOoOXO0JUMO
MIO3HAKOMUTHCSI ¢ PaOOTON COBPEMEHHOI'O IM€0JI€3UYECKOr0 000pyI0BaHUs U C UCIOIb30BAaHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOIMH Ui OCBOCHMS METOAMK OOpabOTKH pa3zHOPOIHON
MH(pOpMalLlMU MPU BHIIOJHEHUH IOJEBBIX TONOrpado-reofe3sndyeckux padoT U MpU pEeLIeHUn
CHelHalbHbIX 33124 UHKEHEPHOH reo/1e3un

[ToaroroBka oTueToB. @OPMbI OTYETHOCTH 110 UTOT'AM MPAKTHKH.

@dopMaMu OTYETHOCTH 10 UTOTaM MPOXOXKJIEHHs JaHHOM MPAKTUKU SBISAIOTCS: JHEBHUK
NPaKTUKU (puioxeHue 1), orueT o npoxoxaeHun npaktuku (Ilpunoxenue 2).

Lenb oTyeTa — ompeAeseHUE CTENEHH MOJTHOTHI U3YUYEHHUsT O00YydYarolMMcs MpPOrpamMMbl
npakTukd. OTdeT JODKEH  IOKa3aThb  ypOBEHb  CPOPMUPOBAHHOCTH  KOMIIETEHIUH
00yyYaroIerocsi, ero CrocoOOHOCTh MPaKTHUECKU OLIEHUBATh A(PPEKTUBHOCTH PaOOTHI.

[lo 3aBepuieHui0 y4eOHOM MpaKkTUKM Kakjaas Opurazna (GopMHpyeT U IpPerOoCTaBIISET
pykoBouTento «OTUET 00 yueOHOH MpaKTHKEY.

CTpyKTypa oTuyeTa N0 NPaKTHKe.

JUiss  OLEeHKM 3HaHWM, yMEHUMM W HaBbIKOB M (WJIM) ONbITa JAEATENbHOCTH,
XapaKTepU3yIOMMUX d3Tanbl (OPMUPOBAHMUS KOMIIETEHLUH B IPOILECCE OCBOEHUS OCHOBHOM
npodeccuoHaIbHONM 00pa3oBaTeNbHON IMporpaMMbl B pe3yibTaTe MPOXOXKICHUS NPAKTUKU
HEOOXOUMBI CIIEAYIOLIME MaTepHalibl: OTYET O IMPAKTUKE, BBIIOJHEHHBIM B COOTBETCTBUU C
PEKOMEHIalUsIMH, THEBHUK IO MTPAKTUKE.

OTyeT O TpaKTUKE COCTABISIETCS BCEMH WICHAMH Yy4eOHOM Opuranpl, C ydacTHeM
KaX/1I0r0 00y4arouierocs 1 10JKeH OTpakaTh JIEATEIbHOCTh OpUTa/ibl B IEPUO]T PAKTUKH.

OT4eT COCTOUT U3 HECKOIBKUX Pa3/esioB: BBEJIEHUS, OCHOBHOW YacTH U 3aKIIIOYEHHUS.

BBenenue 10mkHO 0000MUTE COOpaHHBIE MAaTepUAIIbl M PACKPBITH OCHOBHBIE BOIIPOCHI U
HaIpaBJIeHUs, KOTOPHIMU 3aHUMAINCh 00YYarOIIerocs Ha IPaKTHKE.

OcHOBHasl 4acTh BKJIIOYAeT B ceOs aHAIUTHUYECKYIO 3aIHCKY IO pasesiaM IMPUMEPHOTro
TEMaTHUYECKOI0 TJIaHa MPaKTUKU.

B 3axitoueHnn npuBOAATCS OOIIKE BBIBOABI M MPEJUIOKEHNUS, a TAK)KE KPaTKoe OIMCaHNe
MPOJIeJIaHHOM pabOThI U 1AI0TCS MPAKTUYECKHE PEKOMEH 1Al H.

CrtpykTypa oTuera

1. Ilenn m 3a1aum NpaKTUKU

2. IlpaBua oOpaleHus ¢ reofie3NIeCKuMH MprUOopamMu U UX XpaHEHUE.

2.1 TeogonuTtHas cbeMKa

2.2. HuBenupoBaHue. Buabl HUBETHPOBAHUSI.



2.3. TaxeoMeTpuyeckas ChbeMKa.

2.4. Cvemka mecTHOCTH Tipu oMot GPS

3. BbIBOJIbI 110 IIpaKTHUKE

3ammra oT4eTra O NPAKTUKE IMPOBOAMTCA Iepell KOMHUCCHEH, B COCTaB KOTOPOH
BKJIIOYAIOTCS: 3aBEAYIOIUN Kadenpoi (mpeacenareab KOMUCCHUN), PYKOBOJIUTENb MPAKTUKH,
OTBETCTBEHHBIN 32 OPraHU3aLUI0 U IIPOBEACHUE PAKTHKU.

B mpouecce 3amuThl Kaxaplid  oOydaromuiics Opuraabl JOJDKEH KPaTKO H3JI0XKUTh
OCHOBHBIC pPe3yJbTaThl MPOAETAHHOM pabOThl, aHaIM3 IOJIyYEHHBIX MAaTepHaloB, JaTh
000CHOBaHHBIEC BBIBOJIBI 110 UTOTaM MPakTUKU. [lo pe3ynabTaram 3alMThl KOMUCCHS BBICTaBJISICT
oOyuaromiemycs 3ayer.

PesynpTat 3amUThl IPAKTHUKH YYUTHIBAETCS HAPABHE C 9K3aMEHALMOHHBIMU OLIEHKAMH T10
TEOPETUYECKUM KypcaM, IPOCTABIAETCS B 3a4ETHYIO KHM)KKY M aTTECTallMOHHYIO BEJJOMOCTh, U
YUUTBIBACTCS MIPU MOJIBEACHUU UTOTOB OOIIEH yCIIeBaeMOCTH 00YJaIOLIeTOCH.

OOyuaromuiicsi,  HE  BBIIIOJIHMBIIMK  MNpPOrpaMMy  TPAKTHKH,  MOJYYUBIIUN
HEYIOBJIETBOPUTEIIbHYIO OLIEHKY NPH 3aIIUTE OTYETa, HAMPABISAETCS HA MPAKTHKY MOBTOPHO B
cBOOOJIHOE OT y4eObl BpeMsl WIIM OTUHCISETCA U3 Y HUBEPCUTETA.

HenpencraBinenue o00y4yaromMMHCS OTYETOB B YCTAHOBJIEHHBIE CPOKH  CIEIYET
paccMaTpuBaTh Kak HapylleHHe AMCUUIUIMHBI M HEBBINOJHEHHE ydeOHoro rutaHa. K takum
00yJaromuMcsi MOTYT OBITh NMPUMEHEHBI MEphl B3BICKAaHUS - HE JOMYCK K CECCHU WIH K
HOCEIIECHUIO 3aHATUH 10 CJauu U 3alUThI OTYeTa U T. 1.

DoH/1 OLIEHOYHBIX CPEJCTB JIsl IPOBEACHNUS ATTECTALNH 00y4AIOIINXCH 10 y4eOHOoM
NpaKTHKe

dopma o1eHKH y4eOHOH NPAKTHKH - 3a4eT.

OneHka 3a MPaKTHKy TNPUPABHUBACTCA K OICHKAM TEOPETHYECKOro OOy4YeHHS WU
YYUTBHIBACTCS TPHU IOJBEICHUM HMTOTOB OOIICH YCIEeBaeMOCTH OO0ydaromerocs. Pe3ynbrarhl
3aIIUTHI OTYETA IO MPAKTHKE MMPOCTABIISIOTCS B BEIOMOCTH M 3a4€THON KHIDKKE 00y4aromerocs.

3ayeT MOKeT MPOBOAUTCS C YUETOM OAJUIbHO-PEUTUHTOBOM CUCTEMBI OLIEHKH (110 BBIOOPY
npernojiaBarens) - OalbHO-PEUTHHIOBasl KapTa OLEHUBAHHMS KOMIIETCHIIUH: «3a4T€HO», €CIU
oOyuarommuiics Habpan ot 60 1o 100 6anoB, «He 3a4TeHO» - MeHee 60 OaoB.

Bonpocsl K 3ammTe 0T4€Ta 10 re01e3HYeCKOH NPAKTHKE

1. ITopsaok nelcTBUM IIPH ONIPENEICHUHA MarHUTHBIX a3UMYTOB CTOPOH
TEOJIOJINTHOTO XO/1a.

2. U3 4ero ckiaapIBaeTCsl M3MEpPEHHE YTII0B CIOCOOOM MPUEMOB?

3. Kakum crioco6oM U3MepsItoT TOpU30HTAIbHbIE YIS IPU TaXEOMETPUUYECKOM
ChEMKH?

4. Yro Ha3pIBaeTCA BHICOTOM TEOA0IUTA?

5. Ha ckonpKO rpayCoB OTINYAETCS IPSIMON TUPEKIIMOHHBIN yTOJI CTOPOHBI
TEOJJOJIMTHOTO X0/1a OT 0OpaTHOro?

6. Kak ypaBHMBAIOT yIJibl TEOAOIUTHOTO XoAa? JlonmycTumast yrioBasi HEBsI3Ka.
7. UTo Ha3bIBaeTCS JUPEKIMOHHBIM yIriiom?

8. dopmyra CBSI3U MKy TUPEKIIUOHHBIMH YTIJIaMU M YTJIaMU MEXKy CTOPOHAMH
TEOJI0JINTHOTO XO/1a.

9. Yto Ha3bIBalOT pyMOOM?

10. CBs13b Mexxay pymMOaMH U AUPEKIIMOHHBIMHU YTJIAMH CTOPOH TE€OI0JIMTHOTO
X0/J1a IO 4eTBepTAM((POpPMYJIbI).

11. Beluncnenne ropu30oHTAIBHBIX MPOJIOKEHUH JTMHUA HA MECTHOCTH.

12. Briuucnenue npupaiieHuii KoopauHat (popMyIisl).

13. Otnnune TaxeoMETPUUYECKON CHEMKH OT TE€OI0JIUTHOM.

14. TlomHast u cokpaieHHas (GopMyIibl TPUTOHOMETPUUYECKOTO HUBEIIMPOBAHUS.
15. Onpenenenue pacCTOSHUM HUTSHBIM JAIbHOMEPOM.



16. Uto noHMMaeTCs O] CIIOBOM «HUBEIMPOBAHUE)?

17. TexHn4eCKOE HUBEIUPOBAHUE, KOHTPOJIb.

18. Uto HazbIBaroT npodpuiem?

19. BerunciieHre MpoeKTHHIX YKIOHOB Ha Tpoduiie.

20. Beruncienue NpoeKTHRIX B paboYuX OTMETOK Ha mpodure.

21. Beruucienre OTMETOK TOYEK HYJIEBBIX PaboT.

22. BbIHOC MHKETa HA KPUBYIO.

23. Jlatp onpeaenenue ropuzonta npuodopa (I'TT).

24. ]Inst 4yero ciy>kat TOPU30HTATIN?

25. JlaTh omnpeneneHre rOpu30HTANISM, BBICOTE CEUCHUS, 3AT0KECHHUIO.
26. ®opmyna onpeneneHus: 00beMOB 3eMIISIHBIX Pa0oOT.

27. IlocTpoeHne Ha MECTHOCTH yIJia 3aJaHHOM BETUYHUHBI.

28. [locTpoeHre Ha MECTHOCTH JIMHUU 33aHHOW MIPOSKTHOM JITHHBI.
29. BriHeceHue Ha MECTHOCTb TOUKH C 33JJaHHOW OTMETKOM.

30. OmpeneneHue BEICOTHI COOPY>KEHHSL.

OmnwncaHue nokasaTreliel 1 KpUTCPUCB OLICHHUBAHUA KOMHeTeHHI/Iﬁ Ha Pa3JIMYHbIX 3TallaX UX

(1)OpMI/IpOBaHI/I$I, OIMNMCaHUC IMIKaJI OOCHHUBAHUA:

Pazgensr IIIkama
Ne | Kommere
/ (Tamsl) [Tokazarenu U KpUTEpUU OLICHUBAHUS OLICHHBAHHUS
I/ | HUHUH
MIPAaKTUKU MuH-Makc

Pexornocuuposka. [loBepku npubopos u
000pyIOBaHUS.

TeononutHas cheMKa MecTHOCTH. VI3Mepenne
TEO0JI0JINTOM TOPU30HTAIBHBIX YTJIOB.
[Tpokiaaka TEOAONUTHBIX XOJIOB U ChbEMKa
CUTYallUH.

O6paboTka pe3ybTaTOB TEOIOJIMTHOTO XO/1a.
Omnpenenenue miomanei. Ilocrpoenne miana
TEOJOJIMTHON CHEMKH.

HccnenoBanus 1 OBEPKU HUBEIHMPA U PEEK.
OmnpezneneHne BHICOT MyHKTOB CbEMOYHOTO
000CHOBaHHUS C LIEJIbIO MOIy4YeHUs HHDOpMaIK
0 penbede MECTHOCTH.

Cocrapnenue miaHa MectHocTH.Onpenienenue

1 [1K-2 1,2 TIOJIOKEHUS TOUEK OTHOCUTENILHO MYHKTOB 30-50
CbEMOYHOT0 00OCHOBAHHUS: MIAHOBOE —
MOJISIPHBIM CIIOCOOOM, BBICOTHOE —
TPUTOHOMETPUUYECKUM HUBEIUPOBAHUEM.
O6paboTka pe3yIbTaTOB TaXCOMETPUUECKON
CHEMKH:

- BBIYHCIICHHE KOOPIWHAT M OTMETOK ITYHKTOB
TaXeOMETPUUYECKUX XOJI0B;

- BEIYUCIIEHUE OTMETOK PEEUHBIX TOUCK;

- IOCTPOEHHE TUIaHA TAXEOMETPHUUECKON CHEMKH
Maremarnueckast 00paboTka reo1e3ndecKux
U3MEPEHUIN

KamepanbHas 00paboTka, BElU€pUMBAHNE
TONOTPapHUUECKOro IUIaHa.




[1K-2

2,3

[Ipsimas yrimoBas 3aceuka. JInneinas, ooOparHas
yraoBasi, KOMOMHUPOBAHHAS 3aCEYKa.
[Tpumenenue 'HCC niisa onpeneneHust
KOOPJMHAT TOYEK 36MHOW MOBEPXHOCTH.
O06paboTka MOITYYeHHBIX JaHHBIX B pe3yJbTare
ucnosabs3zoBanus ['HCC npueMHUKOB.
[IpoexkTupoBaHue 3eMEIBLHOTO Y4acTKa
3aJIaHHOM TUJIOIAU U COCTABIICHUE
Pa30MBOYHBIX YepPTEXKEH I BHIHOCA TPOEKTHBIX
TOYEK B HATYPY PA3IMYHBIMU METOAAMU:

a) METO/1 ITPOJIOKEHUS TEOJOTUTHOTO X0/1a;

0) MOJSPHBIA METO/;

B) METOJ MPSIMOYTOJIbHBIX KOOPAUHAT;

I') METOJl IPOMEPOB 110 CTBOPY;

1) METO/T 3aCEUEK.

[TpoBepka BBIMOITHEHHBIX PabOT C MPUMEHEHHEM
AIIEKTPOHHBIX TAXEOMETPOB.

[TocTpoeHure Teo0IUTHOTO XOa.

Mertoa neprieHIuKyIspoB. 3aKperyieHue u
odopMIIEHHE HA MECTHOCTH BOCCTAHOBIIEHHBIX
MEXXEBBIX 3HAKOB.

Matematuueckas 00paboTKa reoie3n4ecKix
W3MEPEHUI.

Kamepanbnas 06paboTka, BelU€pUMBaHUE
TONOTPaPUIECKOTO TUIaHA.

30-50

HUTOI'O:

60-100
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HHOPAAOK 3AIIOJIHEHUSA U BEAEHUSA THEBHUKA
1. JIHeBHUK 3amoyHsAeTCs OOY4YalOMIMMCS M PErylsipHO BEAETCS B
TEYECHUE BCEU IIPAKTHUKU:
2. JIHeBHUMK XpaHUTCSI B yHUBEPCUTETE O OKOHYAHUS 00yYaroIuMCs

00yJeHUsI.

JIHEeBHUK MPaKTHKK pa3paboTaH Kadeapoil 3eMIIeIoNIb30BaHUs U 3€MEIbHOTO

kanactpa bI'Y

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

Kadenpa 3emienonp3oBanus U 3eMeIbHOTO KagacTpa

JTHEBHUK YYEBHOM ITPAKTUKH

OO6yuaromierocs

(®UO, Ne rpynmsl)

r. Ynag-yYm
20 T.



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

CIIY’)KUT IIeNISIM 3aKpeIUIeHUs] M YriyOJleHUsT TEOPETHYECKHX 3HaHUM, 1. MecTo MPOXOKICHHS MPAKTHKH

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

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

BBITIOJIHUBIIHE YYCOHBIH TUIAH TEOPETHYECKOTO O0YICHHSL. 2. PyxoBoswTenb yueOHO NPaKTHKM
3. Ilepen  BBIC3OM HAa TMPAKTHKy OOYYaIOIMMHCHA  JOJIZKeH
O03HAKOMMTBCS C IPOrPaMMON NPAKTUKH, COACPKAHUEM IPEACTOSIINX (®UO, nomKHOCTb, yY. CTENEHb, y4. 3BaHUE)
pabot, Qopmoii oTueTHOocTH MO mpakTuke. OOyuaromuiics o0s3aH
TOIy4HTb. 3. JlaThl MPOXOXIEHUS MPAKTUKU [0 YIeOHOMY IUIaHY:

- THEBHUK ITPAKTHUKH;

- HHIUBUAYaIbHOE 3aJJaHUE.

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

- W3Yy4YUTh M CTPOTO COONIIOJATh ACWUCTBYIOUIME B OpraHU3aIUd
IpaBUja OXpaHbl TPYAd, TEXHUKH 0€30IaCHOCTU U MPOU3BOACTBEHHON
CaHUTapuu;

- NOAYMHATCA  JEHCTBYIOIIMM B  OpraHu3allid  [paBUiam
BHYTPEHHETO TPYI0OBOT0 pacHopsiIKa;

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

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

5. Tlo OKOHYaHMM NPAKTHUKK OOYyYArOIIMICS 3aloiHsIeT IHEBHUK,
COCTaBJISIET MMCbMEHHBIN OTYET.

6. OOyuatomuiicsi, He BBIIOJHUBIIUKA 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 o HuTOoraM IpaKTUKH,

CBEJIEHUS O PABOTE HA YYEBHOM INPAKTUKE

IIPEIUI0KECHUS 1o COBEPUICHCTBOBAHUIO OpraHu3anuu
IPAKTUYECKON MOArOTOBKU y4EOHOM NPAaKTUKU:
OOyuaromuiics /
(moamuce) (®UO)
« _» 20

Hara Kpartkoe copeprkanue BHIIOIHIEMBIX PadOT
«_»=«_»
20 I.
«»=K»
20 r.
«»=K»
20 I.
«C_»=«__»
20 r.
= »
20 r.
«C»=«__»
20 T.
PykoBoauTens yueOHOM /
MPaKTUKHU (monmuck) (®UO)

« » 20

T.




BYPATCKUM I'OCYJAPCTBEHHBIM YHUBEPCUTET

HAITPABJIEHUE
HA y4eOHO-BbIe3IHYI0 IPAKTHKY
IIpuxa3 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 npoBeeHuS:

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 3aIlMThI OTUETA.
2. Otyer  cocraBisgeTcsi B  COOTBETCTBUM C  BBIIAaHHBIM
oOyuarolemMycs METOIMYECKUMU YKa3aHUSMHU.
3. OcHOBHBIE pa3/iesibl OTUETA!
1. BBeneHue - KpaTkas XapaKTepUCTHUKA OpraHu3aluu (YUpexaeHus,
BEJIOMCTBA), I/ie 00YyJaromIuiics MPOXOIUI IPAKTUKY;
2. OcHOBHasi 4acThb - aHAIM3 MaTEpUaOB, COOPAHHBIX BO BpEMS
NPaKTUKWA, CHUCTEMAaTU3UPOBAHHBIX B COOTBETCTBHH C TEMOH
KYPCOBOM (IUTIIOMHOM) paboThI (Ba-Tpu naparpada);
3. 3akJIl0YeHue - BEIBOJIBI U TIPEITIOKCHHUS.
4. B otuere HEOOXOAMMO OCBETUTH CIIEAYIOIINE BOPOCHI:
- CBEJICHUS O MOPSAKE U CPOKaX MPOXOXKJICHUS MPAKTUKU;
- cBeIeHMs O 0a3e MNpakTHUKU (XapaKTepUCTHKA OpraHU3alH,
NEHCTBYIONME B OpraHM3allMd MpaBWJIa OXpaHbl TPyJa, TEXHUKU
0€30MaCHOCTH U MPOU3BOJICTBEHHOW CaHUTAPHHU U TIP.);
- HAYYHO-TEXHHUYECKOE COJAEP)KaHHE OCHOBHBIX PadOT MPAKTUKU C
MPeIBAPUTEILHBIMU BBIBOIAMH 110 HAM;
- KpaTkoe CcooOIlIeHHe O COJEpKaHUU U  BBIIOJHEHUU
WHWBHYATBHOTO 3a/IaHMSI.
4. Otyer MO TMpaKTUKE 3aIIMIIAeTCsl OOy4yalolUMCS B CpOKH,
yCTaHOBJICHHbIE Kadeapoil.
5. UtoroBas oueHka 3a y4yeOHYIO MPAKTUKY 3aHOCUTCS B 3aYETHYIO
KHIKKY.



NHAUBUAYAJIBHOE 3AJAHUE OBYYAIOLIEI'OCA JJIAA BAMETOK
O YYEBHOM IIPAKTUKE

1. [Inanupyemoe coaepkaHue padoThl Ha IPAKTHKE:

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

«__» 20 T




XAPAKTEPUCTHKA OIIEHKA YYEBHOM IIPAKTUKHA

[TonoxxurenbHbIE CTOPOHBI: 1. PykoBoauTenb yueOHOM NMPaKTUKU:

(3auTeHo / He 3a4TEHO)

2. UYyeHbl KOMHUCCHH 110 3aluTe OTUYCTA:

2.1.
(3auTeHo / He 3aUTEHO)
/
3aMedaHus: ®.1.0. MOJINCH
2.2.
(3auTeHoO / HEe 3aUTEHO)
/
3akroueHne O TOTOBHOCTM  CaMOCTOSITENIBHO — pemiarh  y4eOHo- ®.1.0. TTOMHUCH
MPAKTUYECKHUE 3aJ[auu:
2.3.

(3auteHO / He 3aUTEHO)

/

d.1.0. OJIINCH

3. HUrorosasg oneHka:

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

« » 20 T




[Tpunoxenue 2
MunucrepcTBo 00pazoBaHus U Hayku Poccuiickoit @denepanuu

®I'BOY BO «byparckuii rocy1apcTBEHHbIH YHUBEPCUTET

(DaKy.]'IBTeT 6I/IOJ'IOFI/II/I, reorpa(bnn " 3EMIJICIIOJIb30BaHUA

Ka(bez[pa 3C€MJICIIOJIB30BAHUSA U 3EMEJIBHOI'O KaJgacTpa

OTUYET
O npoxoxaeHuu MPAKTUKH
(BU IPAKTUKH)

(THII TIPAKTUKH)
oOyyJaromerocs Kypca
(®HO)
(dhopMbI 00yUeHUS TPYIIIIBI

HAIPaBJICHUS IIOITOTOBKU
(mmdp/xoa, HAMMEHOBAHKE CIIEIIUAIBLHOCTH / HAIIPaBJICHUS TOITOTOBKH)

Mecrto MMPOXOKACHUA IMTPAKTUKU

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

Tekcr oryera:
(Omuem no npaxmuke OOJXHCEH COOEPAHCAMb CBEOEHUS O BbINOIHEHHOU 0byUarwumMcsa pabome 6

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

u dessimenbHoCcmuU 6A3bl NPAKMUKLUL).

IIpakTHKaHT:

(®UO, noanuce)
COI''TACOBAHO:

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

(®UO, 10KHOCTD, TOMKCH)



