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BBEJIEHUE

VYcnemHas noAroToBKa CTYJAEHTOB TpeOyeT NMPaBWIbHOM IOCTAHOBKU BCEX BMJIOB 3aHSTUMN
pH 0053aTEIHPHOM | ITOCTOSIHHOM COBEPIICHCTBOBAHUH Y4€OHOTO MpoIiiecca.

W3yuenne reoje3sMy HAYMHACTCS C U3YYCHHS TEOPUHM IPEIMETa, COMPOBOMKIAAIOLIETOCS
MPAKTUYCCKUMHU 3aHATHUAMHA B CIICHHUAJIBHO O6OPYHOBaHHLIX kabunerax. B mponecce MpakKTUICCKUX
3aHSATUN CTYACHTBI 3HAKOMATCA C HHCTPYMCHTAMHU U HpI/I60paMI/I, BBITIOJTHAKOT BCCBO3MOXKHBIC
HCCIIEIOBAHUS U MOBEPKHU B J1a0OPAaTOPHBIX YCIOBUSX, a TAKXKE pa3inyHble u3MepeHus. [Ipoussoasar
BBIYUCIIUTCIIBHBIC pa6OTI)I I10 paHCC BBITTIOJTHCHHBIM U3MCPCHUAM.

3aBepIIaronIuii dTan W3y4eHHs T'eoJIe3uH — ToJieBas ydyeOHas MPaKTHKa Ha CIICHUAIBHOM
y4eOHOM TOJIUTOHE.

HEJU U 3AJIAYU U3YUYEHUSA TPAKTUKHU
Henn npakTUKM - 3aKpelieHHe M CHUCTEMaTU3MpPOBAaHHE TEOPETHUECKUX 3HaHMM,
MpUOOpETEeHNE HABBIKOB IPAKTUYECKOM I0JIEBOM  pabOThl IO  CO3/aHHI0  OPUTHHAJIOB
TOonorpaUueckux U 3eMJICYCTPOUTENbHbIX KapT U IIJJaHOB, IIOJy4aeMbIX B pe3yibTare
reo0JIe3UYECKUX U Tornorpapuyeckux padoT.
3agauM NpaKTHKH
3aauaMu IPAKTUKU SBIISTFOTCS:
- OpraHu3aIMOHHO-TIOITOTOBUTEIbHBIE PAOOTHI, TOBEPKH I'€0I€3NYECKIX MPHUOOPOB.

- MOJyYeHUE HAaBBIKOB B YIVIOBBIX M JIMHEHHBIX HM3MEPEHUSX, B TEOMETPHUYECKOM
HUBEJIMPOBAHUUTEXHUYECKONW TOYHOCTH.

- BBITIOJTHEHUE TIOJIEBBIX M KaMepalbHBIX pabOT TMpU MPOU3BOJCTBE TEOJOJUTHOM
CbEMKH, TaXEOMETPUYECKON CHEMKH, HHMBEIMPOBAHUU TIOBEPXHOCTH IO KBajapaTaMm, JIMHEHHBIX
u3bIcKaHu Tpaccel. CucTeMaru3alus 3HaHWM MO MPOU3BOJCTBY ChEMOYHBIX TI€0/Ie3MYECKUX padoT.
TpeOoBaHMs K YPOBHIO OCBOEHHSI COAEPKAHUS MPAKTHUKH

B pe3ynbrare npoxosxieHus MPaKTUKU 00yJarOIINICs JOKEH:

3HaTh:

- OCHOBBI O CUCTEMAaX KOOPJINHAT, KITAaCCU(PHUKAIIUU U OCHOBaX IMOCTPOEHUS OTIOPHBIX CETEil;

- METO/IbI ¥ CTIOCOOBI co3AaHus Tonorpaduyaeckoro miana macmraba 1:500;

- COBpEMEHHbIE aBTOMATHU3HPOBAHHBIE TEXHOJIOTMH pabOT, COBpEeMEHHOE 00OpyIOBaHUE U
pUOOPHI AJISl T€0AE3MUECKUX PAOOT.

YMers:

- MIPOU3BOMTH TOTIOTPAPUIECKYI0 CheMKY Turana Macmraba 1:500;

- IIPOU3BOIUTH YIJIOBbIE U IMHEWHBIE U3MEPEHUS], TeOMETPUYECKOE HUBEIHPOBAHHE;

- BBIYEPUYMBATH IUIaH B TONOTpaduYecKUX yCIOBHBIX 3HaKax. BnaneTs:

- HaBbIKaMU pabOThI € TOMOTPaGUIECKUMU KapTaMU U TJIaHAMU;

- HaBbIKAMHU T€0JIE3UYECKUX W3MEPEHH, OmpeeNieHusl IUIoNaell 3eMeIbHbIX y4acTKOB
Pa3IMYHBIMU CTIOCO0aMU;

- HaBbIKaMU BbIYEPUYUBAHUS TOTIOTPahUUECKUX MIIAHOB B YCIOBHBIX 3HAKAX.

B pesynbpTate mpoxXoKIeHHs JTaHHOW MPAaKTUKH Yy 00ydYaromuXcs JOKHBI ObITh C(hOPMUPOBAHBI
AJIEMEHTHI CIEAYIOUIUX KOMIIETEHIIMH B COOTBETCTBUHU C IUIAHUPYEMBIMU pE3yJabTaTaMH OCBOCHUS
OCHOBHOHM TMpogeccuoHanbHOW o0Opa3oBarenbHOM mporpaMmbel Ha ocHoBe PI'OC mno ngaHHOMY
HaIPaBJICHUIO MOJrOTOBKHU:

CrocobeH pemate 3agaud NpoQecCHOHATBHON NEATENbHOCTH, MPUMEHSS MaTeMaTH4eCKhe |

ecrecTBeHHOHayuHbIe 3HaHus (OITK-1);
Crnoco0eH TIaHUPOBaTh OT/EIbHBIC BH/IbI HHXKEHEpHO-Teoae3ndeckux padot (ITK-1);

Crioco0OeH BBIMOJIHATh U PYKOBOJUTH TMOJIEBHIMH U KaMEPAIbHBIMUA WHXKEHEPHO-T€0/IC3UICCKUMHU
pabdotamu (ITK-2).



MecTo M CPOKH NPOBeIeHUS NPAKTHKH

[Ipaktuka mpoBoautcst ¢ Bbie3ioM B CeneHruHckui paion, o3. Illyuse, reomesmveckuit
nosurod. B coorBerctBun ¢ ®I'OC BO no nanpaienutro noaroroBku 21.03.03 I'eopesus u
JMCTAaHIIMOHHOE 30HIAMPOBAHUS C YYEOHBIM IUIAHOM CPOK IPOBENEHHS MPAKTUKH COCTABIIsET — 8

Henelnb (2-i cemectp — 4 Henenu, 4-i cemectp — 4 Henenu. )
CTpyKkTypa M coep:kaHue NPaKTUKHU
OO61ast TpyI0€MKOCTh IPAKTUKH COCTaBIIsACT 12 3aueTHBIX eauHuIl (8 HEelNb).
TpynoemkocTs 1-r0 3Tana npakTUKU: 6 3a4€THBIX €AUHULL (4 HEAEIN).

Buer padoT Ha mpakTHKeE, BKIOYAs dDopmbl
No Pasernsl (3Tarsr) P % 6’ P
CaMOCTOSTENIbH aboTy oOyuarommxcs u TEKYIIEeTO
n/m MPaKTUKHU yiop Y ooy Y
TPYIOEMKOCTH (B aKaj. yacax) KOHTPOJIS
[ToaroroButeneHbld  [ITHCTpYKTaXu MO TEXHHUKE 0€30M1aCHOCTH, [1nan
JTaI: BHYTPEHHEMY PaCTIOPS/IKY, TIPAaBHIIaM paOOTBIC  [POXOXKICHHS
- HHCTPYKTaX I10 re0Ie3NIECKUMH ITPHOOPAMH. MPaKTUKH.
TEXHHKE ®opmupoBanue yueOHbIx Opuraa O030pHas 3anogHeHue
0€30TacHOCTH; nekuus. Beimaua 3aganuii (10 yacos). ITHEBHHKA
- HHCTPYKTaX  TI0 MPOXOKICHUS
1 | moucky undopmarn MPAKTHKU.
B COOTBETCTBHUH C
HENSIMA U 3a/1a9aMu
MIPaKTUKU;
- COCTaBJICHHUE IJIaHa
MIPOXOKICHUS
MIPaKTUKH.
PexornociiupoBka. [loBepku mpubGopoB u
obopynoBanus (12 gacos).
. TeononutHas cbeMka MecTHOCTH. M3MepeHue
[IpousBoacTBEHHBIN
TEO0I0JIUTOM TOPU30HTAIBHBIX YIJIOB. PacuertHo-
JTam:
2 [Tpokiiagka Te0JOMUTHBIX XO/I0B U ChEMKa rpapuyeckas
TeononutHas creMka
cutyanuu (28 4acos). pabota
OO6paboTka pe3yabTaTOB TEOJOIUTHOTO XOa.
Omnpenenenue mwiomaae. [locrpoenue miana
TEOIOJUTHOM cheMKH (28 4acoB).
HccnenoBanus v NOBEpKU HUBEIHUPA U PEEK
. (18 uacoB).
[Tpou3BoICTBEHHBIH
Omnpenenenre BICOT IyHKTOB CbEMOYHOTO
JTall: Pacuerno-
000CHOBaHMS C LIETIbIO MOJTyYEHUS
3 | HusenupoBanue rpapuydeckas
. uHpopmanuu o penabede mectHocTH (20
3€MHOM MOBEPXHOCTH pabota
4acoB).
CocrapneHue rjaaHa MeCTHOCTH MaciTada
1:500 ¢ ceuenuem penbeda 0,5 m (28 vacos).
4 [Ipoun3BoacTBEHHBII OmnpeneneHue MoJIoKeHus TOUeK PacuerHo-
JTaIl: OTHOCHTEJIBHO ITYHKTOB Ch€MOYHOTO rpaduueckas




Taxeomerpudaeckas 000CHOBaHHS: IIJIAHOBOE — MOJIIPHBIM paborta
ChEMKa Croco60M, BEICOTHOE — TPUTOHOMETPHUIECKUM
HuBenupoBanueM (20 gacos).
O0paboTKa pe3yIbTaTOB TAXEOMETPHUECKOM
CHEMKHU:
- BBIYHCJICHHE KOOPJIMHAT U OTMETOK ITYHKTOB
TaXCOMETPHUYECKUX XOJIOB;
- BBIYUCIICHAE OTMETOK PECUHBIX TOYCK;
- TIOCTPOCHHE TIaHA TAXEOMETPUICCKON
cbeMKH (164acoB).
. Maremartnyeckas 00paboTKa reo1e3nIecKuX
3aKITFOYUTEIHHBIN . 3amura
u3mepenuit (18 gacos).
5 | oram: oT4eTa 10
Kamepanbnast 06paboTka, BeIYepUNBaHHE
IToaroroBka OT4ETOB. [IPAKTUKE
tonorpaguueckoro riana (18 gacos).
TpynoeMKocTh 2-ro 3Tana NpakTuKu: 6 3a4eTHBIX exuHuIl (4 Hexe )
Buanl paboT Ha mpakTHKeE, BKIIIOYAs DopMEBl
Ne Pa3zzessr (3Tamns) P P ’ P
CaMOCTOSITENBHYIO Pa0b0Ty 00YJaIOITUXCSI U TEKYIIETO
/T MPaKTUKHU
TPYIOEMKOCTD (B aKaj. yacax) KOHTPOJIS
IlonroroBuTENbHBIN IIman
STam: WHCTpyKTaXXH 110 TeXHUKE OE30MacHOCTH, NPOXOK/ICHHS
- MHCTPYKTaX 110 BHYTPEHHEMY PACHIOPS/IKY, IPaBUIaM PabOThl | mpakTHKHL.
1 TeXHHKe O€30MacHOCTH; | C T€OAE3UNYCCKUMHU MPUOOPAMHU. 3amonHeHne
- COCTaBJICHHE TIIaHa ®dopmupoBanue yueOHbIx Opuran O630pHas JTHEBHUKA
MIPOXOXKACHUS nekuus. Beimaua 3aganuii (12 yacos). MIPOXOXKIACHH
MPAKTHKH. MPaKTHKHU.
[Tpou3BOACTBEHHBII . Odopmiienue
p A [Tpsimas yriosas 3aceuka. JInnelinas, oopaTHast $op
Tar: paszznena B
2 yriaoBasi, KOMOMHUPOBAHHAs 3aceyKa
TI'eonesnueckue 3aceukn OTYEeTeE IO
(284gacos).
MPAKTHKE
ITpon3BOACTBEHHBII [Tpumenenne 'HCC s onpenenenus
. Odopmienue
Tar: KOOPJMHAT TOYEK 3eMHOMN MMOBEPXHOCTH.
paszznena B
3 | [Ipumenenune 'HCC O6paboTKa IMOJy4EHHBIX JaHHHBIX B
OT4eTe 1Mo
IIpH TCOAC3UICCKHUX pesynpTate ucrnoisb3oBanus [ HCC
MIPAKTHKE
paborax nprueMHUKOB (28 yacoB).
[IpoexTrpoBaHe 3eMENBHOTO y4acTKa [TpoBepka
[IpoexTupoBanue 3a/IaHHOM TJIOIIAHN U COCTABIICHHE MIPOEKTUPOBA
3€MEIBHOTO Y4acTKa | pa30MBOYHBIX YePTEKEH Ui BEIHOCA HUS U
4 | 3agaHHOM MIOIAMM M | IPOEKTHBIX TOYEK B HATYPY Pa3INnYHBIMU pa30MBOYHBIX
BBIHOC B HATYypy €ro METOIaMU: YepTEKEH.
rpaHuIl. a) METOJ POJIOKEHHUS TCOJOJIMTHOIO X014, HpOBepKa
0) MOJISIPHBINA METO/; pacueToB u




B) METO/I IPSIMOYT'OJIbHBIX KOOP/NHAT; COCTaBJICHUSI
') METOJI IPOMEPOB TI0 CTBOPY; CXEM.

1) MeTo 3aceuek (48 gacon).

[IpoBepka BBHIIOJIHEHHBIX paboT ¢
HPUMEHEHHEM 3JIEKTPOHHBIX TaxeoMeTpoB (26

4acoB).
IIpoBepka
IlocTpoeHne TEOJOIUTHOTO XO1a. IIPOEKTA U
Boccranosiienue B
Merton neprneHauKyisapoB. 3aKpeIuieHUue U pacyeros,

5 | HaType yTpaueHHOH

odopmIleHre Ha MECTHOCTH BOCCTaHOBJIEHHBIX | ITPOBEpPKA
YaCTU TPAHULBL

ME)KeBbIX 3HAaKOB (28 vacoB). KYpPHAJIOB U
YEPTEKEH.

Maremartnueckas 00paboTKa reo/Ie3MIeCKIX

. o 3ammra
3akiIounTeNbHbIN 3Tan: | ©3MepeHui (23 yacos).
oT4Yera 110
[ToaroroBka OTYETOB. KawmepanbHast 00paboTKa, BEIYEpUUBaHHE
NIPAKTUKE

tonorpaduueckoro miaxa (23 yacos).

MOJAIOTOBUTEJIBHBIN ITAII
Conep:xaHue NPaKTUKHU

HHCcTpyKTA)K 00y4AIOIIUXCHA 10 TeEXHUKE 0€30MaCHOCTH M MPABUJIAM MOKAPHOM
0e30MacHOCTH, TUYHOI IMTHeHbl U NPON3BOCTBEHHOI CAHUTAPUM BO BpeMsl MPOXOKIeHUS
Y4eOHOM MPAKTHUKY 0 reoae3uu.

1. OO1Me noJ0KEHHUS.
OOyuaromuiicst 00s13aH MPH MPOXOKICHUH ITPAKTUKU:
- CTPOTOo COOIIOAATH U MOYUHATHCS ITPABUIIAM BHYTPEHHETO PACIIOPSJIKA;
- ¥3ydaTh W COOJIONATh MpaBWjia OXpaHbl TPyJa M TEXHUKH OE30MACHOCTH, IMPOU3BOJICTBEHHOM
CaHUTApHH;
- HE OTJIYYaThCs C MECTa MPOXOXKICHHSI IIPAKTHKHU 0€3 pa3pelieHus: pyKOBOIUTEIIS.
2. [IpaBua 6€30MacCHOCTH MPH BBITOJHEHUH ITOJIEBBIX pa0OT:
- ISl TIPOXOJKJICHHS TIOJICBOM MPAKTHKH BCEM HEOOXOIMMO MMETh MPUBUBKY MPOTUB KIICIIEBOTO
sHIe(DaTuTA;
- IIOCTOSTHHO OJICP’KaTh BCE MHCTPYMEHTHI B HCIIPABHOM COCTOSIHUY;
- TIPH TIepee3iaX Ha aBTOTPAHCIIOPTE MOJIb30BaThCS TOJILKO aBTOMAITMHAMHU, 000PYJOBAHHBIMU JIJIS
MIEPEBO3KH JIFOJICH;
- coOmonaTh TpaBHUiia JIOPOKHOTO JABIDKEHHUS, COONIOJATh OCTOPOKHOCTH TMPH TMPOH3BOJCTBE
M3MEpeHUl Ha TPOoe3kKeil YacTH T0POTH;
- TOTOP, IIMUJIBKYU BEIIKHU, MEPHBIE PYJIETKU HE OpocaTh, a mepeaaBarh APYT APYTY;
- TIpY TMOJIb30BAHUU TOTIOPOM MPOBEPUTH Mepel] HadyalioM padOThl €ro MCIPABHOCTH (HAIEKHOCTH
KpEIUICHUS TOTIOPHILA), CIEAUTh, YTOOBI BOIM3U HE HAXOIUIHUCH IO,
- TIOJIEBBIE€ PAOOTHI BBHITIOJHSATE B OJICK]IE U TOJIOBHOM YOOpE, HE XOIUTh OOCHKOM;
- TIPU TIOTPY3KE pa3pernIaeTcs MepeHOCUTD:
- sxenmuae 10 20 Kr;
- MmyxuuHe 110 60 kr;



- IpH rpo3e paboThI MpeKpaliaTh, He HAXOAUTHCS MOJA OTIACIBHBIM JIEPEBOM, Ha BO3BBILIICHHBIX
MeCTax U I'e0JIe3NYECKUX CUTHalaXx;

- oOyuaromuiicsi, 0OHapyXHMBIIUK OTIACHOCTh, 0053aH €€ YCTPAaHUTh U MPEAYNPEAUTh IPYTrUX JIUII,
HAaXOJSALIMXCS B PAlOHE OMMACHOCTH;

- 0 KaXJIOM HECYAaCTHOM Ciydae WM 3a00JICBaHUU HEMEIJICHHO COOOLIUTH PYKOBOIHMTEINIO
MIPaKTUKU.

3. [IpaBuiia no>xapHo# 6€3011aCHOCTHU:

- KaTeropuyecKH 3allpelaeTcsi pa3BOJAUTh KOCTPbI, OpocaTh HEMOTYIIEHHbIE CIIMYKH U OKYPKH B
niecy, BOJIM3H MOCTPOEK U B APYIMX OTHEOMACHBIX MECTaX;

- HE pa3peluaeTcsi KypuTh B IOMELIEHUX, U B IPYTUX MECTaX, HE OTBEJICHHBIX JUIsl KYpEeHMUS;

- HE OCTaBJIATh 0€3 MPUCMOTpPa BKIIIOUEHHBIE 3JIEKTPOHArpeBaTeIbHbIE IPUOOPHI.

4. [IpaBuiia TMYHOM I'UTHEHBI U TPOU3BOACTBEHHON CAaHUTAPUH:

- BO u30ekaHHEe MPOCTY/bl HEJb3s JIEKaTh Ha 3eMile, padoTaTh B JIOKUIMBYIO MOTOAY WJIH IpPH
ciiibHOM BeTpe. [Tpomoxkinyro onexay nocie JoxKIs MPOCYIINTh;

- M0JIb30BATHCS BOJOM JIJISl IUThS TOJIBKO U3 UICTOYHUKOB, IPEJHA3HAYEHHBIX JJIS 3TUX LEJIeH;

- 3aIpelaeTcs Kynarbesi;

- coOmoaTh YUCTOTY U MOPSAJOK B JKMJIOM IOMEUICHHM, Ha IpUJIErarolledl TeppuTOpurd M Ha
TEPPUTOPUHU TTPOXOKIAECHUS TPAKTUKH.

5. [IpaBuna noBeneHus Ha yueOHOU MpPaKTUKE.

[Tpu nmpoxoxaenuu npaktuku odyyaromuiics ObSA3AH:

- MIOJTHOCTBIO BBITIOJIHUTH 3aJIaHUE, TPEYCMOTPEHHOE MPOTPaMMOii PAKTHKH;

MOAYUHSATHCS NEHCTBYIOUIUM Ha MPAKTHUKE MPaBUIIaMm;

HECTH OTBETCTBEHHOCTH 32 BHINIOJIHAEMYIO Pa0OTY U €€ pe3yabTaThl;

- B OOLIEXUTHM NOJJIEPKUBATh TOBAPUILECKAE OTHOLICHUS C MPOXKUBAIOLIMMH, MPOSBIATH
HETEPIMMOCTb K CIIy4asiM HapyIIEHUs AUCHUIUINHBI U MTOPSAIKA.

6. OTBETCTBEHHOCTH 32 HAPYIIICHUS MTPABUI TEXHUKH 0€30TIAaCHOCTH, MOKAPHOU OE30TTaCHOCTH
Y TIPOU3BOJCTBEHHOM CaHUTAPHHU:

- 3a HapylleHHE MPaBUI TEXHUKH OE30IIaCHOCTH, MOKapHOH 0€30MacHOCTH M MPOU3BOJACTBEHHOM
CaHMTapuu oOydaroliyecs NPUBJICKAIOTCd K aJIMHUHUCTPATUBHON OTBETCTBEHHOCTH, BIUIOTH 0
OTCTPaHEHMsI OT IPAKTUKU U OTUUCIICHUS U3 YHUBEPCUTETA,

- P11 HAHECEHUH MAaTEPUAIbHOTO yliepOa BUHOBHBIE HECYT MaTepUaIbHYIO OTBETCTBEHHOCTb;

- B Ciydae, KOIJla HapylleHHWE YCTAaHOBJECHHBIX IOPSJKOB M IPABUI BbHI3BAJO TSDKEINbIE
MIOCJIE/ICTBUS, BAHOBHBIE HECYT OTBETCTBEHHOCTD BILIOTh 10 YTOJIOBHOM.

IIpaBuia oOpameHus ¢ reoie3n4eCKMMHU MPUOOPaAMM U UX XPaHeHHe

Bo BpeMms paboThl B MOJIEBBIX YCIOBUSAX HMPHUOOPHI MPEIOXPaHSIOT OT HAarpeBa COJIHIIEM,
TOXJSl, TBUIM, OCOOEHHO MPH BBICOKOTOYHBIX MU3MEPEHUSIX.

[Ipu pabore aBIKeHUE YacTell MPUOOPOB IOKHO OBITH MIIABHBIM, 0€3 PHIBKOB U TOJTYKOB,
YCUITHUS, TIPUKIIAJbIBAEMbIE K HUM, — yMEpeHHBbIMU. OnTHueckre mpruOophl 3aIIUIIAIOT OT 0K,
CHEra M COJIHEYHBIX Jy4deil 30HTOM. Henb3s 3aKMMaTh BUHTHI CIMIIKOM CHJIBHO. 3alpeniaeTcs
OCYILIECTBIISITh BpalleHUE TEOJOJIMTAa TMOCPEACTBOM 3puTenbHOW TpyObl. Ilpu pabote He
PEKOMEHIyeTCSl OCTaBJIATh NPUOOP Ha mITaTUBE 0e3 HaOII0IeHUS! UCTIOJTHUTETIS.

[Ipn mepexone ¢ OAHOW CTaHIMU HA JPYTYI0 TPHOOPY MOJDKHBI OBITH B TPAHCHOPTHOM
nosoxkeHuu. Teomgonut (Oyccoib) IEPEHOCIT OTBECHO HA IITaTUBE, MEPHYIO CTAbHYIO JIEHTY — B
pa3BepHyTOM BUJE. 30HT CKIabIBatoT. [Ipn nmomaganum teoAonauTa Mo JOKIb WM MOKpPBIM CHET
ClielyeT BHECTH €ro B MOMEINICHHEe, 00CYIINTh, TPOTEpeTh MITKON uncToii canderkoit. He crenyer
CYIIUTH MPUOOP BOMHM3U JIEHCTBYIONIUX UCTOYHUKOB TEILJIa, TAaK KaK MOKET MPOU30MUTH, pacKieiika
ONTHKHU U NOSBATCS APYrUe€ HEMCIPABHOCTH.

B netHee Bpemsi BO3MOXKHO OOMIILHOE TOTA/IaHUE MBUTH HA ONTHKY. Y AlSATh MBUTH MOXKHO
cCriepBa KUCTOUYKOH, a 3areM canderkoil. Tak kak T€OJOIUTHl UMEIOT MPOCBETIECHHYIO ONTHKY, TO
OHH TPEOYIOT OCTOPOKHOTO OOpAIIEHUSI BO BPEMS UUCTKHU.



B 3uMHee BpeMs npu MOKPHITUU ONTHKH HHEEM, OCOOCHHO OKYIISPOB, €r0 yHANSIOT CyXOH
canderkoit. [Tpu monagaHuy ONTUYECKUX MPUOOPOB M3 XOJIOJA B TEIUIOE MOMEMICHHE U HA000pOT
HE pPEKOMEHIyeTcs OTKpbhiBaTh ¢ymissp B TeueHue 40-50 mwuH, Tak Kak OBICTpOE H3MEHCHHE
TEeMIIepaTypbl MOKET MMPUBECTU K TIOpUe rpudopa.

[Tocne paboTsl onTHYECKKHE TPUOOPHI MPOTHPAIOT U YKIABIBAIOT B QyTisipel. [lepeBo3ka ux
OCYIIECTBIISIETCS TOJBKO B (ymisipax, a XpaHEHHE B CyXHX IOMENIECHHIX, O00O0pYIOBaHHBIX
cresuiaxkaMu. LlItatuBel Xpansrces B ctoiikax. [IpuOops! pacnonaratoT BIalIu OT HCTOYHUKOB TEILIA.
He pexomenayercst pacrosiaraTe CTE/UIaXH BJIOJIb HAPYXKHBIX cTeH. [Ipu uin-TenpHOM XpaHEHUH
TeMmreparypa B momemeHuu aobkHa Obith oT 5 1o 30 °C. XpaHeHuwe B 3TOM K€ MOMEIIECHUU
KHUCJIOT, IIEJIOYEN U COJIEN HE JOMYCKAETCA.

Pazbopka TeomosMTa B MOJIEBBIX YCIOBHSIX HE peKOMeHIyeTcs. Pasperraercst mpou3BOAUTH
muimb noBepkd. CMa3ka TpyHIMXCS 4YacTel OCYIIECTBIISIETCS MAaciIOM OIPEAEICHHBIX Mapok.
[lepuoguuecku (pa3 B MHOJTOAAa WJIM TOJ) CMa3blBalOT TOPU3OHTANbHBIE M BEPTHKAIBHBIE OCH,
MOJABEMHBIE, 3aKpPENUTENbHbIE U HABOJIINE BUHTHI, KpEMaJbepy 3pUTENbHON TpYyObl U Apyrue
TPYLIUECS y3JIbl U JETAIH.

Peliku cnemyer cogepxkaTb UHMCTBIMM U oOeperaTb OT MEXAHWYECKUX IOBpexaeHui. B
MIOJIEBBIX YCIIOBUSIX B HepabOUYeM COCTOSHUM MX YKJIAJbIBAalOT HA POBHYIO IOBEPXHOCTh, 0Oeperas
oT meperuda, a pabouyro MOBEPXHOCTh PEMKH - OT COJHEYHBIX Jydeil W 3arpsisHeHus. Hamoxmme
peiiku BBICYIIMBAIOT HA YAUIE WJIM B MOMEUICHUM BJAIM OT WCTOYHUKOB TeIJa, TaK - KaK OHU
Morytr gegopmupoBatbesa. llpu MIUTENbHOM XpaHEHHMHM pPEMKU YCTaHaBIMBAIOT B CyXOM
MOMEILIEHNH OTBECHO MJIU YKJIAJbIBAIOT Ha CTEJIAXKaX peOpoM.

IMosryyeHue HHCTPYMEHTOB U YXO/I 32 HUMMU.

HeoO6xomumble 1t BBITTOTHEHHWS pabOT WHCTPYMEHTHI, NMPUOOPHI, TOCOOWs OpuTraaupbl
MOJTy9al0T OT COTPYIHHUKA Kaeaphl Mo pOCIUCh B )KypHAJIE BBIAAYM U BO3BpaTa mpuOopoB. [Ipu
MOJIyYCHUH M BO3Bpare MPUOOPOB Opuramupam cieayeT NMPOU3BOIUTH BHEHMIHHWN ocMmoTp. Ilpwm
OCMOTpE MHCTPYMEHTOB TPOBEPSIETCS CIETYIONICe:

1.  CoxpaHHOCTh KOMIUIEKTA (COTJIACHO OTIMCH).

2. IInaBHOCTH BparmieHHsl BceX JAeTajeil, pyKOSTOK W BUHTOB (JIuMOa, aauaabl, 3pUTEIbHOMN
TpYOBI, KpeMaibephl, 3KUMHBIX, MUKPOMETPEHHBIX U MOJBEMHBIX BUHTOB).
3. CoxpaHHOCTb YpOBHEW MNpH alujazax TOPU30HTAIBHOTO U BEPTHUKAIBHOIO YIIOMEPHBIX

KPYrOB, IUTABHOCTh MEPEMEIICHHUS MTy3bIPHKOB YPOBHEHA.

4.  HcmnpaBHOCTh OTYETHOW CHCTEMBI (JIMH3BI JIOJDKHBI OBITh O€3 I[apanuH, YeTKO BUIMMBI
MITPUXH, IITKAJIBI).

5.  HcnopaBHOCTh 3puUTENnbHONW TpyObl (TONie 3peHust TpPyObl JODKHO OBITH YUCTBHIM, 0€3
LapanuH, TPEIIXH, JUH3bI B ONPaBaX 0ObEKTUBA U OKYJISIpEe, ONpaBa (OKYCHPYIOLICH JTMH3bI
HE JIOJDKHBI I1aTaThCs).

6. UucroTa MHCTpyMEHTa M MPUHAIUIKHOCTEH (HE JOJDKHO OBITh NBUIH, TPS3U, PKABYMHBI H

T.J.).
7. HcnpaBHOCTh CHCTEMBI OCBEIICHUS.
8. HcnpaBHOCTh CTOJIMKA M HOXKEK IITATHBA H JIP.

060 Bcex OOHApYKEHHBIX HENOCTAaTKaX (HEKOMIUIEKTHOCTh, HEUCIPABHOCTH) Opuraaup
JIOJKEH COOOIIUTH CBOEMY PYKOBOAUTEIIIO.

MPOU3BOJICTBEHHbBIN DTAI
Breino/iHeHne NoBepoK U OCTHPOBOK TEOA0JIMTA

Ilens: HayuyuTbCsd NPOU3BOAUTH IPUEMOYHBIE M IIOJIEBBIE IIOBEPKU TEOAOJIMTOB, HX
FOCTUPOBKHU.



O6opynosanne u npuHaanexHocTr: Teonoautsl 3TSKIL, 4T1511 u 3T2KII mraTuBsl K
HUM, OTBECHI, OTBEPTKH, KIHOUH, IIMMHUIbKH.

IHopsa0oKk BbINOTHEHHSA

1. BBINOJIHUTH IPHEMOYHBIC TIOBEPKHU TEOIOJIUTA.

[ToBepka — 3TO MpoBEpKa TEXHUYECKOTO COCTOSHUS TEOI0JIMTOB IEPE]] HauaaoM IOJIEBbIX
pabor.

KOctrpoBka — 3TO ucHpaBiieHuE HapYLIEHHBIX T€OMETPUUECKUX M ONTUKOMEXaHUYECKUX
YCIIOBUI KaueCTBEHHOM pabOThI Ipubdopa.

[ToBepku MOTyT OBITH IPUEMOYHBIMH U ITOJIEBBIMHU.

[IpremMouHble MOBEPKHU MPOU3BOIATCS MPH MOJYYEHUHU TEOJI0JIUTA CO CKJIa/a, IpU Nepeaayde
€ro OT MaTepUaJbHO OTBETCTBEHHOIO JIMIIA, & TAKXKE €CIU TEOJOJUT MOABEPrajics MEXaHUYECKUM
BO3JEHCTBUSM, yaapam.

[Ipyn nonmydyeHHMM MHCTPYMEHTa B IEPBYIO OYEpEeb IMPOBEPSETCS €ro KOMIUIEKTHOCTh U
L[E€JIOCTHOCTh. B KOMITJIEKT K T€OJ0JUTY JTOJIKHBI BXOJUTh: YEXOJI, IITATUB, OTBEC U OPUEHTHP —
Oyccob.

3akpenuTenabHble, HABOJSIINE W TOJBEMHbBIE BHHTHI JIOJDKHBI IUIABHO BpallaThCs. ITO
YCIIOBHE MOBEPSETCS BPALIEHUEM 3aKPETUTEIbHBIX, HABOJSIIUX U MOJbEMHBIX BUHTOB.

Ecnu pe3n0a He copBaHa, HO BUHTHI pa0OTalOT HE IJIABHO WJIM UMEIOT TYroM XOJ, HYKHO
OTPEJENUTh U YCTPAHUTh IPUYMHBI, BbI3BIBAIONINE 3T OTKJIOHEHHUS.

N300pakenue B noje 3peHust TpyObl JOHKHO ObITh YeTKUM. YTOOBI IPOBEPUTH 3TO YCIOBUE,
TpyOy HaBOJAT Ha Oenblil JUCT OyMaru, MpeaBapUTEIbHO HAPUCOBAH HA HEM MpPSMBbIC JIMHUH O]
pa3HbIMH yriamu Apyr K apyry. Ecinu uzoOpakeHue JMMHUN 4eTKoe, 0e3 UCKaXKEHUH U PalyKHBIX
OJINKOB, YCIIOBUE BBITIONHSACTCS.

Puc. 1 Ocu Teomonura

TeomonuT nMeeT cJieAyION[He OCHOBHBIE OCH U MJIOCKOCTH:

Ocnoenasi ocv (ocb epawenusi) meodoruma ZZI - §uHMSA, TepIEHIUKyISpHas K
TOPU30HTATBHOMY KPYT'Y M IPOXOASIIAs Yepe3 ero MeHTp.

BI/I3I/I[2Ha$I OChb - B006pa>1<aeMasI npsamMasi, COCAUHAOMAA nNepecCUYCHUC HUTENH CETKU W ONTUYECKUN
LECHTP 00BbEKTHUBA.

Ocb yununopuueckozo yposHs UUi - kacarenbHas K BHyTPEHHEH TOBEPXHOCTH aMITYJIbI YPOBHSI
B HYJIBITYHKTE (HYJIBITYHKT YPOBHS - HAUBBICILIAS! TOYKA aMITyJIbl, CEpeinHa JAETCHUI Ha aMITyJIe).

Ocb eépawenust mpy6vr HH\ - nunus, BOKpyr KoTopoii Bpaliaercs 3putenbHas Tpy6a B
BepTHKaHLHOﬁ IIJIOCKOCTH.

Ilnockxocms 1UMOQ - 1IOCKOCTH, POXOISAIIAs YeEPE3 BHYTPEHHUE KOHIIBI JIETIEHUH TUMOa.



Konnumayuonnas (susupnas) niockocms - miocKocTb, 00pa30BaHHAs BU3UPHOM OCBIO TPU
BpallleHUH 3pUTENbHOI TpyOsl BOKpyT ee oc HHb

2. BBINONHUTD M0JIEBbIE IOBEPKU TEOIOIUTOB (pHC. 2).
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Puc. 2. TToBepKH IHIMHIPHIECKOTO YPOBHS: @ — YCTAaHOBKA I10 IByM BUHTAM;
06 — yCTaHOBKa I10 TPEThEMY BUHTY;B — IOBEPKa IIPaBHIBHOCTH YCTaHOBKH YPOBHS;
n — our()pOBAHHBIN IITPUX TUMOA; 711 — YUCIIO JIeTIeHHII MUKPOCKOIIA;
1,2,3 — BuHTHI; 4 — My3BIPEK aMITYJIBI

[ToBepka Nel. [loBepka ocu HUIMHIPUIECKOTO YPOBHSI.

Och IWIMHIPHYECKOTO YPOBHS HA alMAage TOPU30HTAIBHOTO Kpyra JOJDKHAa OBITh
MIEPIICHIUKYIIIPHA K OCHOBHOM OCH BPAIIEHUSI HHCTPYMEHTA.

JIJIs TTIOBEPKH 3TOTO YCIIOBUS YPOBEHBb YCTAHABIIMBAIOT 10 HAMPABICHHUIO JIBYX MOJIBEMHBIX
BHHTOB i, Bpamias WX B MPOTHUBOTIOJOKHBIC CTOPOHBI, IPUBOJAT MY3bIPEK HA CEPEAMHY aAMITYIIBI
(puc. 2, a). 3aTeM ypOBEHb YCTaHABIWBAIOT IO HAINPABICHUIO HAa TPETHH BHHT, MOBOPAYMBAs
TeonosuT Ha 90 © u, Bpamias ero, MpuBOIAT My3bIPEK Ha cepenuHy amnyisl (puc. 2, 6). Teomomut
BO3BpALIAIOT B UCXOJHOE MOJIOKEHUE, HECKOJIBKO KOPPEKTUPYS IOJIOKEHUE YPOBHS, TaK Kak MpH
BpAIllCHUM BUHTA BO3MOXXHO HEKOTOpoe ero cmenieHue. [loopotom Ha 90 ° mpoBepstoT, HET
OTKJIOHCHWM TMy3bIpbKa, a 3aTeM MoBopaumBaroT TeoaoiauT Ha 180 ° (puc.2, 6).Ecim my3bipex
BO3JlyXa OCTajCsi B HYJIEBOM ITyHKTE YpPOBHS WJIM OTKJIOHWJICS Ha OJHO JEJeHHE — YCIOBHUE
BBITIOJIHEHO. B MPOTHUBHOM cilydyae HMCIpPaBUTENBHBIM BUHTOM Iy3bIPEK CMENIAIOT Ha IOJIOBUHY
BEJIMYMHBI OTKJIIOHEHUSI K IEHTPY aMIyJIbl U IOBTOPSIIOT MOBEPKY.

[ToBepka Ne 2. [ToBepka BUSMPHOI OCH 3pUTEIHHON TPYOHI.

Busupnas ocb 3puTensHOM TpyObl JoJDKHA OBITh MEpHEeHANKYISIPHA K TOPU30HTAIBHON OCU
BpAaIlICHHUS.

J1J1s TOBEPKHU 3TOTO YCIOBUS TEOJOJUT YCTAaHABIMBAIOT B paboyee MOI0KEeHHE, 3aKPEILISIOT
Kpyr A1uMO0a ¥ HaBOASAT HA YETKO BUAMMYIO YIAICHHYIO TOUKY. TOUKY BBIOMPAIOT TaK, 4TOObI TpyOa
HaXOJHWJIach B TOJOXXEHUH, OJM3KOM K TropuszoHTanbHOMY. [locie TOYHOTO HaBeneHUs IEHTpa
CETKH HUTEH Ha TOYKY OepyT OTCYET MO TOPU30HTAIBHOMY KPYI'y MPHU MOJOKEHUU BEPTHUKAIHHOTO
Kkpyra cieBa oT Tpyosl — KJI — kpyr neBo. [anee teononut paszBopauuBaroT Ha 180 a TpyOy
MEPEeBOJIAT Yepe3 3€HUT M HABOAAT HAa Ty K€ TOUKY. 3aTeM OepyT OTCYeT M0 TOPU30HTAIBHOMY
KpYTy IpHU MOJI0KEHUH BEepTUKAIbHOTO Kpyra crnpaBa — KII — kpyr npaso.

Pa3zHocTh Mex Iy oTCUeTaMu JOJDKHA ObITH paBHA
180° + 2t',
rjae t' — TOYHOCTh TeoJ0NHUTA.

Ecnu 310 ycinoBue He BBINOJTHSETCS, MPOW3BOAAT HCIpABICHHE. YTOI MEXIY BU3UPHON
OCBI0 WM TEPHEeHJIUKYIIPOM K OCH €€ BpAIIeHUs Ha3bIBaemcs KOMMUMAYUOHHOU NOSPEUHOCHbIO.
Jl1is ycTpaHeHus: 3TOM MOTPENTHOCTH BBHIYUCISIOT €€ BETUYUHY U OTPEEINAIOT MPaBUIbHBIA OTCUET

(puc. 3).
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Puc. 3 Omnpenenenne KOIUTMMAaMOHHOMH ITOTPEITHOCTH:
a — pacyeT KOJUIMMAIMOHHON MOTPEIIHOCTH;
6 — WCTIpaBJIeHNE KOJUTMMAI[OHHO OITHOKH C MepeMelIeHHEM BepPTHKAIBHOIN HUTH

OTCYETHL;
KiI=;KIIl=.

KommrmMarimoHHast morpenrHocTs:
C =KJI - 180°- KII, (15)
C=
[TorpemrnocTs 60BINE JBOMHOW TOYHOCTH TEOJOJNTA, TIOITOMY BBIUKCISIOT BEPHBIE
OTCYETHI:
KJI-¢=
2
KIT+ €=
[TorpemHocTs 60BINE JBOMHOW TOYHOCTH TEOJOJWTA, TIO3TOMY BBIUHCISIOT BEPHBIE
OTCUETHI:
KIT-¢=
2
KII+ €=
3areM HaBOJSALIMM BUHTOM aji1a/bl TOPU30HTAIBHOIO KPYyra YCTaHABJIUBAIOT MPaBUIIbHBIN
OTCUeT
[Tocne nepemelnieHust amuAabl EHTP CETKU HUTEH CMECTUTCS ¢ TOUKH. J[Js ucrpaBiieHus
OLIMOKM OTBUHYMBAIOT KOJMAuoK Auadparmbpl, OcialisSiOT HCIpPaBUTEIbHbIE BEPTUKAJIbHBIC
BUHTBI, a BEpPTUKAJIbHYI0O HUThb [EPEMEIIAOT 1O COBMAJCHUS C TOYKOM TMpPU MOMOIIH
UCIPABUTENLHBIX TOPU30HTATBHBIX BUHTOB, 3aKPEIUIAIOT UX U IOBTOPSIOT MOBEPKY.
Ecnu xonnmumanoHHass MOTPEIIHOCTh B Mpelenax JIONMyCKa, BHHTHI OKOHYATEIbHO
3aKpEIUISIOT M HABUHYUBAIOT KOJIMAYOK Ha TPYOy.
[ToBepka Ne3. I[loBepka ropu30HTAIBLHOM OCH 3pUTENHLHOM TPYOBI (puc.4).
l'opuzoHTanpHas och BpalleHHs 3pUTEIBHOM TPYOBl TOJKHA OBITh MEepPIEeHANKYIIIpPHA
OCHOBHOI1 OCH BpAIIICHHsI TE€OI0JIUTA.
DTO0 ycIOBHUE MOBEPSIIOT B CIEAYIOUICH MOCIEeI0BAaTeIbHOCTU. T€0I0JIUT YCTaHABIMBAIOT HEAATICKO
OT KakKoro-Jnbo BBICOKOTO mpeameTa (CTeHbl 31aHusi). Ha HeM BbIOMpArOT TOUYKY Tak, 4TOOBI MpH
HABEJICHUHM Ha 3Ty TOYKY LIEHTPAa CETKH HUTEH 3pUTENhbHOM TPYyObl BU3UpPHAs OCh COCTaBIsIa C
TOpU30HTOM yroj mnopsaka 15—20°. HabmiogaemMyro TOYKy MHpOEHUPYIOT —JBaXIbsl (TIpU
nonoxkennu BeprukanbHoro kpyra KII u KJI), omyckas TpyOy BHM3, OIM3KO K TOPU30HTAIBHOMY
MOJIOKEHHUIO BU3UPHOH ocH. IIpu 3TOM 062 paza OTMEHaloT MOJIOKEHHE BEPTUKAJIBHOTO IITPUXA
CETKH B TOYKax al ¥ az. TeopeTHUECKH 3TH TOYKH JOJDKHBI COBIaaaTh. HecoBmajeHHe o3HAYaeT
HaJTM4YUe OUTHOKH.
[TockonbKy NEepHeHIUKYIIPHOCTh OCEH TapaHTHPYETCs 3aBOJIOM, YCTPaHEHHE 3TOTO
nedeKTa BO3MOKHO TOJILKO B ONTUKO-MEXaHHUECKUX MACTEPCKUX MJTH B 3aBOJICKUX YCIOBHSX.



HenpaBuiibHOeE O/10:KeHNE OCH BPALlleHUs TPYObI

Puc. 4. Cxema oBepKH TOPH30HTAIFHON OCH BpAIIECHNS TPYOBI:
a — HelpaBIIFHOE ITOJIOKEHUE OCH BPAIIEHUS TPYOBI;
0 — ycTaHOBKa TEO/IOINTA TP BEIOOPE TOUKU A U €€ TIPOSIMpPOBaHIe

IToBepka Ne 4. TToBepka IMOIOKEHUS CETKM HUTEN 3pUTENbHON TPYOHI (pHc. 5)

Puc. 5. Cxema moBepKy IMOJOKECHUSI CETKU HUTEH 3pUTEIBHOI TPYOBI:
1, 2,3,4 — 3akpenurenbHbIe BUHTHI JHaQparMbl

BeprtukanpHas HUTb CETKH 3pUTEIBHOM TPYOBI JOJKHA OBITh OTBECHA, 2 TOPU30OHTAIBHAS —
MePIEHINKYIISIPHA BEPTUKAITBHOM.

Jlns moBepku 3toro ycmoBusi Ha paccrosann 10 720 M moaemmBaroT otBec. Ha
n300pakeHUE MTHYpa OTBeCca HABOAST BEPTUKAIBHYIO HUTh CETKH HUTEH. Eciiu BepTHKaibHAsS HUTH
CETKHU Ha BCEM IPOTSHKEHUU COBIAACT C IMHUEH OTBECA — YCIIOBUE BBIMOIHICTCS.

[ToBepKy MO TOPU3OHTAIBLHOM HUTH MPOU3BOJIAT cienyromuM obpa3zom. ['opu3oHTambHYIO
HUTBH CETKU 3PUTEIBHON TPYObI TEOI0JIMTA, IPUBEJICHHOTO B padoyee MOJI0KEHHUE, COBMEIAIOT C
TOYKOH, yAaJIeHHOW puMepHO Ha 20 M. 3aTeM MEJJIEHHO MMOBOPAYMBAIOT AIUJIAY, U, €CIIU TOUKa
HE CXOJUT C TOPU30HTAIBHON HUTH, YCIOBUE BBITIOTHSAETCS.

Ecnu ycnoBue He BBINONHSETCS, OTBUHYMBAIOT KOJIMAYOK 3PUTENBHON  TPYyOBI,
3aKPBIBAIONINI YETHIPE MCIPABUTEIBHBIX BUHTA JuadparMbl. DTH BUHTHI OCIA0JAIOT U CETOYHOE
KOJIBIIO MOBOPAYMBAIOT TaK, YTOObI BEpTHUKAlbHAS HUTH COBIaja C JIMHUEH OTBeca, MOCJe 4Yero
BUHTHI Tra(parMbl 3aKPEIUISIIOT ¥ 3aKPBIBAIOT KOJMAYKOM (pHC. 6).

[Tosopot

Puc. 6.



BrinosiHeHNe MOBEPOK U FOCTUPOBOK HUBEJIHPOB

Lenp: HayduThCS MNPOU3BOJUTH IPUEMOYHBIE W TOJIEBBIE IOBEPKU HUBEIHPOB,
IOCTUPOBAHUE HUBEIUPOB.

O6opynosanue u npuHaanexxnocty: auBenupsl 3H3KJL, 3HS5JI mratuBel K HUM, OTBEPTKH,
KJIFOUH, IITUIBKH.

IMopsiiok BbINIOJHEHUSA
1. BbIMOJHUTH IPUEMOYHBIC TIOBEPKH HUBEIUPA.

[IpremouHble TOBEPKU MPOU3BOJATCS MPHU MOJIYYEHUHM HUBEIUpA CO CKJajaa, Ipu nepenade
€ro OT MaTepUAIbHO OTBETCTBEHHOTO JIMIIA, a TAK)KE €CIIM MPUOOP MOJBEPTraliCsi MEXaHUYECKUM
BO3JECHCTBUSM, yaapam.

[Ipu mony4yeHun UHCTPYMEHTA B TIEPBYIO OYEPE/Ib MPOBEPSIETCS €ro KOMILJIEKTHOCTh U
L[EJIOCTHOCTb.

3akpenuTenbHbIe, HABOSIIUE U MOIHEMHBIE BUHTHI JOJKHBI IIJIABHO BPAIIaThCs. ITO
YCIIOBHE MOBEPSETCS BPAIICHUEM 3aKPEUTENBHBIX, HABOIAIINX U IMOJbEMHBIX BUHTOB.

Ecnu pe3n0a He copBaHa, HO BUHTHI paOOTalOT HE MJIABHO WJIM MUMEIOT TYrOM XOJ, HY)KHO
OTIPENICTUTh U YCTPAHUTH IPUUUHBI, BHI3BIBAIOIINE ITH OTKIOHECHHUS.

2. BBIMOJIHUTE OJICBBIC TOBEPKU HUBEIIHPA.

[ToBepxkalNel.Ock kpyrioro ypoBHs JOJKHA OBITh TapajUiebHa BEPTUKAILHON OCH
BpallleHUs HUBEIIUPA.

[ToapeMHBIMU BUHTAMH TTOJIBOIAT My3bIPEK YPOBHS B IEHTp ammyibl. [loBopaunBatot TpyOy
HuBenmpa Ha 180°. Ecim my3bpIpek comien ¢ eHTpa, TO UCTIPaBUTEIbHBIM BUHTOM BO3BPAIAIOT €T0
K IIEHTPY Ha MMOJIOBUHY BEJIMYUHBI OTKJIOHEHUS, a 3aT€M TIOTbEMHBIMU BUHTAMH TIOIBOJIAT B IIEHT).
[ToBepky 1 HcnipaBieHNE MOBTOPSIOT HECKOJBKO Pa3.

IToBepxkalNe 2. BeprukanbHast HUTh CETKM HUTEH B pabodyeM IMOJOKEHUU HUBEIUPA
JOJI’KHA OBITH OTBECHA, a TOPU30HTANIbHAS — NEPIIEHANKYIISIPHA eil.

3aB0Jl rapaHTUPYeT NEPIEeHIUKYIIPHOCTh HUTEH CETKH, MO3TOMY MOBEPSIOT TOJBKO OJIHY
BEPTUKAIbHYIO HUTH. [l0 KpyrioMy ypoBHIO HpPUBOIST HUBENHUp B pabouee mojoxkeHue. Kpecrt
CETKH HUTEH 3pUTeNIbHOM TpyObl HABOAAT Ha LIHYpP OTBECA, PAclojIOKEeHHbIH Ha paccTossHuU 20—
30 M ot HuBenupa. Eciu BepTukaigbHas HHUTHb IE€pECEKaeT IIHYp OTBeca — YCJIOBHE HE
BBITIOJIHSAETCS. B 3TOM cilydyae CHUMAIOT OKYJASPHYIO 4YacTh TPYObI, OTIYCKAIOT CPEIHHI BUHT
IUIACTUHKM Ha YeTBEepPTb O0OpOTa, a KpallHUN BUHT — HaA LENblii O00OpPOT M OCTOPOKHO
MMOBOPAYMBAIOT IUIACTUHKY B HYXKHYIO CTOpPOHY. 3aTeéM HAJeBAalOT OKYJISPHYIO 4acTb TPYObl H
MOBEPSIIOT MOJIOKEHHUE ceTKU. llocie ycTaHOBKM CETKHM 3aKpeIUISIIOT IJIACTUHKY M OKYJISPHYIO
4acTh TPYOBI.

IToBepkalNe3. BusupHas och 3pUTEIBHON TPYOBl JOJDKHA OBITH MapajljieibHa OCH
KOHTaKTHOTO IIMIUHAPUYECKOTO YPOBHSI.

OTO TIaBHOE YCJIOBHE, KOTOPOMY JOJDKEH OTBEUaTh KaKIbl HHUBEIUpP, BU3UPHYIO OCh
KOTOPOTO YCTaHABJIMBAIOT TOPU30HTAIBHO IIPHU OMOIIH YPOBHSI.

[ToBepKy nMpoU3BOAAT JBOMHBIM HUBEIMPOBAHUEM JIMHUU JIMHON OKOJO 75 M. B Toukax A
u B 3abuBaror kocThuiM. B Touke A yCTaHaBIMBAIOT HHUBEIHUP TakK, YTOOBI €ro OKYJIsp
MIPOEKTUPOBAJICA HA LIEHTP KOCTBUISA, a B TOUuke B ycranaBnuBaroT peiiky. Huenup npuBoasT B
pabouyee MOJI0KEHUE U C TOYHOCTBIO 10 | MM pyJIeTKO# Wil PeHKoi U3MEpSIOT BHICOTY MpHbopa i1,
T.€. pPacCTOSIHHE OT IIEHTpa OKYJsipa 10 IeHTpa KocThuid. [1o pelike OepyT BENMUYUHY OTCUYETA TOUKH
B —-B, 3aTem HuBenup mnepeHocsaT B TOUKy B, a peiiky — B Touky A. Huenup npuBozasT B
pabouee MOJI0KEHIE, H3MEPSIFOT BBICOTY MPHOOpa i2 U 10 peiike OepyT BETMYMHY OTCUETa TOYKH A
— a.

Ecnu Bu3upHas och He mapajjielibHa OCHM YpOBHS U HMEET HAaKJIOH BBEPX, TO BMECTO
OTCUETOB MO peiiKaM B OJHHUX TOYKaX OYIYT B3AThl OTCUETHI B IPYTHX TOUYKAX C OMIMOKOMN, paBHOM
X. AOGCONIOTHBIE 3HAYCHUS TPEBBINICHUS TOYKA B Hag TOUKOW A MpW HUBEIHPOBAHUH C MEPBOI
CTaHIIMU (HUBEJIUP B TOUKE A )

-h =11+ x- bu co Bropoii cranium (HUBEIHp B TOUKE A)

h=a - x - nomwKHKI OBITH paBHBI MEKTY co00#. [I03TOMY MOXKHO 3amucaTh paBEHCTBO



l1+x-

b=a-x-io2.

Otkyna

x =@~ b) _* A

To ecth ommbka B OTCUETaX M3-3a HEMAPAICTbHOCTH BU3HPHOW OCH M OCH KOHTAKTHOTO
IUAJTMHIPUYECKOTO YPOBHS paBHA IOJYCYMME OTCYETOB IO pelkam ©0€3 IMOJyCyMMBI BBICOT
uHCTpyMeHTa. Eciu X He mpeBbimaer 4 MM, TO ycioBue BbinodHsierca. Ilpu x>4 MM ocu
HemapauienbHbl. B 3TOM ciyyae ajis cTaHUMM B TOYKE B BBIYUCISETCS BEPHBIM OTCYET? = @ — X,
COOTBETCTBYIOLIMI NMapajuIeIbHOCTH BU3UPHOW OCH M OCH ypOBHS. Bpamias sieBallMOHHBINA BUHT,
HaBOJAT CPEAHIOI0 HUTh HA 3TOT OTCYET. [Ipu 3TOM KOHIIBI IMy3bIpbKa YPOBHS B MOJI€ 3pEHUST TPYOBI
pazoiimyrcs.  3areéM  OTKPBIBAIOT  KPBIIIKY,  3aKPBIBAIOIIYI0  HMCIPABUTEIIbHBICE  BUHTHI
HWIMHAPUYECKOTO YPOBHS, M, Bpamias BEpPTUKAJIbHBIE HCIPABUTEIbHbIE BUHTHI YPOBHS, TOYHO
COBMEMIAIOT M300pa)KEHUsI KOHIIOB Iy3bIpbKa B TMOJE 3peHUs] TPyObl. [l KOHTPOJSI TOBEPKY
MMOBTOPSIOT.

HccnenoBanne KOHCTPYKIUM TEO10JIUTOB.
YcraHoBKa Teo101UTa B pabouee MoJ10KeHHe, U3MepPeHHe TOPU30HTATbHBIX U
BEPTUKAJIBHBIX YIJIOB TEOA0JTUTOM

Henb: wm3yunth ycrpoiictBo TeogoauToB 4TISII, 3T2KII u 3TSKII u HayuuTbes
MPOU3BOUTh OTCUETHI TI0 BEPHbEpAM W OTCUYETHBIM MHUKpOcKomam. [IpmoOpecTtu HaBBIKH IO
MIPUBEJICHUIO TEOIOJINTA B paboyee MOJIOKEHUE, a TAKKE B U3MEPEHUH YIII0B, HAYUUTHCS U3MEPATH
PacCTOSIHUA ¢ TOMOIIBIO TaJJbHOMEPA T€OA0JIUTA.

OGopynoBanre W npuHaIIeKHOCTH: TeogouTel 4T15I1, 3T2KIT n 3TSKII mraTuBsl,

HUBEJIMPHBIC PEUKH, BEXH, OJIAHKU YTIIOMEPHBIX KYPHAJIOB
1 - GokoBast KPBILIKA;

2, 4 - 3aKpenuTeNbHbIC BUHTHI,

3, 5 - HaBOIAIIIKE BUHTEHI;

6 - FOCTHPOBOYHBIIf BUHT LIMJIMHIPUYESCKOTO YPOBHSI;
7 —IMIMHIPHYECKUH YPOBEHb

8 - KpyrJIBIi ypOBEHB;

9 - JOCTUPOBOYHBIH BHHT KPYIJIOr0 YPOBHS,;
10 - mukpockon;

11 - okyssip 3pUTENBHON TPYOBI;

12 - xonmavok;

13 - kpemanbepa;

14 - ropu3oHTaIbHAS OCh;

15-Bu3up

Puc 7 . O6mmii Bua reomonura 3TSKIT

Onpenesienne neHsbl Je1eHUs TUMOa 1 TOUHOCTH OTCYUTHIBAHMS.
OTc4yeThl 10 TOPH30HTATBHOMY H BEPTHKAJIBLHOMY Kpyram

V¥ teoponura 3TSKII oTCUeTHBIII MUKPOCKON IIKAJIOBOW. B BepxHeW 4acTu mojs 3peHus
MHUKpOCKoTa, 0003HaueHHOro OykBoil B (puc. 8), BUuaHbI mTpuxu auMOa BEPTUKAIBHOTO Kpyra U
IITPUXU OTCUYETHOW INKAaJbl, @ B HW)KHEH YacTH MOJs 3peHusi, 0003HaueHHOW OykBoi I, BUAHBI
HITPUXH JIMMOA TOPU3OHTAIBHOTO Kpyra U IITPUXH OTCUETHOM IIKAJIBI.



Puc. 8 Tlone 3penust orcueTHOr0 MUKpockomna teogomuta 3 TSKIT
a) Ortcuer o BepTUKAILHOMY Kpyry - 0° 35"; OTcyer 1o ropu3oHTaIEHOMY Kpyry 125° 06'.
0) Orcuet 1o BepTUKATLHOMY Kpyry +3° 45,5'; OTcyeT 1o ropu3oHTaIEHOMY Kpyry 74° 27,5

Ha o0oux kpyrax HaHeCeHBI TOJBKO T'pajycHble ITpUxu. Kakaplii TpagycHBIA ITPUX
noanucad. CrnenoBaTenbHO, LieHa JieneHns aMMOoB coctasisier 1°. Ha anunaasl KpyroB HaHECEHbI
OTCUETHBIE Kbl C IEHOW JesneHus S5'. DTHU MIKaibl BBIBEJIEHBI B I0JI€ 3PEHMS] MHUKPOCKOIA.
HavanpHoe aeneHue mKaibl TOpU30HTAIBHOTO Kpyra o0o3HaueHo 1udpoit 0, a koHeyHoe - udpoit
6, uro o3nawaer 60'. Illkama BepTHKambHOTO Kpyra mMeeT nBa psga mudp. B BepxHem psmy
HavyaJIbHBIM IITPUX, 0003HaUYeHHBIN 1Udpoit 0, pacroyoXKeH cieBa, a KOHEYHbIH, 0003HAYEHHBIH
uupoii 6, pacnosokKeH crpana.

B HmwxHeMm psany onudpoBKa BbIIOJHEHA HA000POT U LUGPBI UMEIOT 3HaK MuHyc. OTcuer
10 TOPU30HTAILHOMY KPYTY IPOU3BOAUTCS B CIIEIYIOLIEM TOPSIKE.

CHayana cuMTBhIBaeTCs C JMMOa YUCIIO rpaaycoB (IO MITpUXY JuMOa, MONajaroleMy Ha
OTUETHYIO IIKally), 3aT€M IO OTCUETHOW IKaye Oepercst oTcueT ¢ To4HOcThio 0.1 neneHus, 4to
coorBerctByeT 0.5'. MHAEKCOM Uil OTCUMTBIBAHWS MUHYT CIYKHUT IUTPUX TI'PATyCHOTO JEIIECHMS
nuMOa, HaxoAsuiicst Ha oTcueTHOU mikasie. Ha puc. 2a oTcueT no ropu3oHTaIbHOMY KPYT'y paBeH
125°06".

IIpr OTCUMTHIBAaHMM O BEPTUKAIBHOMY KPYry UHCIO IpaJyCcOB CUMTHIBACTCA TaK K€, KaK M IO
TOPU30HTAILHOMY Kpyry. IIpu 3TOM rpagycHble AeeHHs BEPTUKAIBHOTO Kpyra UMEIOT 3HaKH JIM00
TLTIOC, TUOO MUHYC.

Ecnu B mpeaenax mkaibl HAXOAUTCS MTPHUX JIMMOa O0€3 3HaKa, TO Ha IIKaJle OTCUeT OepeTcs
1o BepXxHeMy psiay 1udp (clieBa HampaBo), W MOJHBIA OTCUET 3alKMChIBACTCS CO 3HAKOM IuTioc. [lo
HIDKHEMY pALy HM(p MIKajgbl OTCUeT OepeTcst B TOM cllydae, KOra B Mpejenax LUIKaJlbl HaXOAUTCS
HITPUX JIUMOa co 3HaKoM —MuHYycl. OTcuer 3anuceIBaeTcs CO 3HaKOM MHUHYC.

1. IIpuBecTH TE0A0IMT B padouee MoJI0KeHHUE.

Llenmpuposanue meodoruma 3TSKII BBIMOTHSAIOT C TIOMOIIBIO HHUTSHOTO OTBeEca,
YKpEIJIEHHOTO Ha Kprouke Tperepa teodonuta. OcTpue oTBeca COBMEHIAIOT C LEHTPOM KoJja
(BepmIMHOW yrja) HaKaTHeM Ha YHOOPHl OalllMakoB INITaTHBA HOTOM W HEOOJBIINM
MepeMeIeHueM Tperepa Ha rojioBke mraruba. LlenTpupoBanue ontrueckoro teogonuta 3TSKIT
MPOU3BOJIAT MPH MOMOIIM BU3HPOBAHHUS CETKM HUTEH TPyObl HaJ BEPIIMHOW yria, OITycKas
TpyOy BEpTHKAIbHO OOBEKTHBOM BHH3. OTIyCTUB CTAaHOBOM BHHT, Tperep TEOI0JIUTA
MepeMeIIaloT Ha TOJOBKE INTAaTHBA, MOKA IIEHTP CETKM HUTEH HE COBMAJET C LIEHTPOM KoJlia
(BepILIMHOM yTia).

Topuzonmupoganue meodonuma BBHIONHSIOT TPU TOMOIIU YPOBHS TOPH30HTAIHLHOTO
Kpyra. YmpapBlsii TMOJbEMHBIMH BHHTaMH, IY3bIPEK YpPOBHS YCTAaHABIMBAIOT B CpeAHEE
MOJIOKEHHE.

Ycemanoexka mpybwr ona nabnooenus. I'pyboe HaBenenue Tpyosl Teogonura 3TSKII na
BEXy IMPOM3BOAAT MO MEXaHMYECKOMY BHU3HPY, a OTYETIUBOE H300pakKeHHWE OCTUTACTCS
BpamieHueM BHHTa (pokycupoBku (kpemanbepbl). B teomomure 3TSKII rpyboe HaBenenue Ha
BEXY MPOU3BOJAT MO ONTHYECKOMY BH3UPY, YKPEIUIGHHOMY Ha 3pUTENBHOU TpyOe, B KOTOPOM
OTUETJIMBO TPOEKTUpPYeTCs Oenblii KpecT Ha uepHoM QoHe. HaBeneHue BEpTUKAIBLHON CETKH
HUTEH MPOU3BOAIT HA OCHOBAHUE BEXH, YTO YMEHBINIAET OMIMOKY OTKIOHEHHS BEXH OT OTBECHOTO
MOJIOKEHUSI TIPH €€ YCTaHOBKe. UeTKoro u300pa)KeHHs CETKH HUTEH MOCTUraloT BpalleHHUEM
BHUHTA OKYJISIPHOH TPYyOBI.



2. I/I3Mep]/ITL FOpI/I30HTaJII>HbII71 yroJja CIoco00M MOJHBIX MpueEMoB.

JUia  W3MepeHuss TOPU30HTAIBHOIO yIJIa TEOJOJMT YCTAaHAaBIMBAIOT B BEpIIHUHE
U3MEpPSIEMOTO YTJiia, MPUBOJAT €ro B pabouee MOJI0KEHUE, 3aKpeIUIIOT TUMO |, Bpalas alnuaany,
BU3HPYIOT TpyOy IpH MOJI0KeHUU BepTukanbHoro kpyra KII cHayana Ha mpaByro WM 3aJHIOIO
[0 XOQy TOYKYy, a 3aTéM Ha JIEBYI0 WM IEPEIHIO IO XOay TOYKy. TOYHOro HaBeAEeHMUS
BEPTUKAIbHOW HUTH CETKH Ha M300pakKeHHE BEXM JIOCTUTAIOT BPALLEHUEM HABOJSILIETO BHHTA
anunanpl. Ilocine BU3MpOBaHUS Ha KaXIyl0 U3 TOYEK MPOU3BOJAAT OTCUETHI. TaK BBIIOJIHSAETCS

MIOJIYIIPUEM.

JUia u3MepeHus yria MOJHBIM IMPUEMOM 3pUTENbHYIO TpYyOy NHEpEeBOJAT 4YEpe3 3EHUT
(BepTUKAJIbHBIM KPYT NIPU 3TOM NPUHUMAET MOJ0XKeHUe Kpyr JieBo - KJI) u BU3UpyroT cHavyana Ha
3a[IHIOI0 TOYKY, @ 3aTEM Ha IIEPEJHIOI0 TOUKY IIPOU3BOIAT OTCYETBHI.

JlaHHBIE U3MEPEHUI 3aHOCST B YTJIOMEPHBIN KYpHAJI.

Tabauya 1. YriiomepHbIi sKypHAJ

Jara _ Hab6moman
Teomoaut 3ammcan
Ne Ne Touek | IlosoxxeHune Otcuer 1o VYroxa n3 | Cpennee
CTaHUMU | BUSUPOBAHUA | BEPTHKAIBHOTO | TOPU3OHTAIBHOMY | IOJIyIIpHEMA | W3
Kpyra Kpyry yrjios

BEIMOIHSIOT BEUMCIICHHAE BEIIMUNHEI yria. Bemmuuna yrijia u3 KaxXaoro mnojJynpueMa paBHa
Pa3HOCTHU OTCUETOB: OTCUET HA3aal MUHYC OTCUCT BIICPCI. Pasznocts MCXKIY 3HAUCHUAMMU YIJIOB U3

IMOJIYIIPUEMOB HC N0JKHA ITPEBBIIIATD

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

Ecmm  ommbOka  u3MepeHuidd B

JOITYCTUMBIX

npenenax,  To

cpelHee 3HauU€HUE yIiia, T. €. BeJIMYUHY YIJla, U3MEPEHHYIO MOJIHBIM TPUEMOM:

yroa u3 1-ro monynpuema Por =
yroJ U3 2-ro nojaynpuemMa Pan =

Pa3HOCTh MEXY YIJIaMH U3 MOJIYIPUEMOB

ot -Poan =

CpE€AHEC 3BHAUCHNEC U3MCPECHHOTI'O yIJia

Bam + P2
2
3. N3meputh BepTUKAJIBbHBIH yroJL.

Henenuss Ha numOe BepTtukanpHoro kpyra teomonuta 3TSKII omumdpoBanbl mo xomy
4acoOBOM CTpeNKu ¢ MUHYcOM U OT (0° MpOTUB XO0Jla YaCOBOM CTPENKH - 0€3 3HaKa, YTO O3HAYaeT

MOJOKUTEIbHBINA OTCUET.

BeprukanbHblii Kpyr JumMOa HarilyXxo 3akpeluleH Ha 3pHUTelIbHOM TpyOe TeomonuTa |
MIOBOPAYMBAETCS BMECTE C HEH BOKPYI' TOPU3OHTAIBHOM OCH TpyObl OTHOCUTEIBHO HYJb-IITPUXOB

ajlyaanabl.

Jlis u3MepeHus YIioB HAaKJIOHA TEOJOJUT MPUBOJAT B pabodee MOJIOKEHHUE, 3aTeM LIEHTP
CeTKM HMTEH 3pUTEIbHON TpyObl BH3UpPYIOT Ha HaOmogaeMmyro Touky (puc.8). Ilpu sTom
MOJIOKUTENbHBIMU CUMTAIOTCS YIJIbI, KOTJa HaOiofaeMas TOYKa BbIIIE TOPU30HTa Mpuodopa,

OTPULATCIIBHBIMU - KOTIa Ha6J'IIO,I[aCMaH TOYKa HUXKEC T'OPU30HTA.

pacCUUThIBAOT




Flopu3oHT

HHCTPpYMEHTAa

Puc. 9 INopsimok n3Mepenust yriioB HAKJIOHA

[locne HaBenenuss TpyObl Ha TOYKy Oepercss OTCUET 1O  BEPTUKAIBHOMY

Kpyry (cHauama T1Ipy TOJIO)KEHHMM BepTukaiabHoro kpyra KII, a 3atem -  KIJI).
BenuunHy BepTHKaIbHOTO YIila ONPEAETSIOT PACUETOM:
KJT + KIT
KII

a ="KJI - MO,(10 )a = MO — KIT
4, HN3mepeHue paccTOsIHUSA N0 ONTHYECKOMY JAJIbHOMEPY.

Ha onHoM KoOHIIE W3MEpAEMOHNl JIMHUM YCTaHABJIMBAIOT TEOJOJUT, a Ha JPYrOM -
JTATHPHOMEPHYIO WJIM HHUBEIUPHYIO peiky. [IpuBomasaT TeomosmT B padodee MOJOKEHHE, HABOIST
3pUTENEHYIO TPYOy TEOJ0JUTa Ha pEeHKYy M OepyT OTCUETHI 10 BEpPXHEH M HIDKHEHW JaThbHOMEPHBIM
HUTSM 3PHUTEIBHON TpyObl. Pa3HOCTh OTCUETOB JaeT pacCTOSHHWE B CaHTUMETpax Mo peiike. s
ONpENENCHUsl YIJla HAKIOHA HU3MEPSIEMOr0 pPACCTOSHHUS K TOPU30HTY IPOU3BOAAT OTCUET I10
BEPTUKAIBHOMY KPYT'Y TEOIOJIUTA.

Paccrosinue, n3MepeHHOE HUTSHBIM ONTHYECKUM J1aJIbHOMEPOM (HAKJIOHHOE), BEIYUCIISETCS
o dopmye:

S=Kmn+cg,

rae” - kodddunueHt aampHOMepa (y coBpeMeHHBIX TeonoiautoB K = 100); ¢ - mocTosHHas
JanbHOMEpa (B TEO0JIUTaX, UMEIOUIUX 3PUTENbHYIO TPYOy C BHYTpEHHEH (OKYCUPOBKOMH, ¢ =
0);

1 - Pa3HOCTh OTCYETOB IO pPEWKe MO JaIbHOMEPHBIM (KpallHUM) HUTSAM CETKH 3pUTEIbHOU
TpyOBI.

Puc. 8. UcnpaBnenune mojaoxeHust CeTKH HUTEH

HccnenoBanue KOHCTPYKIIMM HUBEJIHUPOB U HUBEJIMPHBIX peek. CHATHE OTCYETOB IO
HHMBEJMPHBIM peiiKkaM. Y CTAHOBKA HUBeJIUpa B padouee MoJ10KeHHe
L]enb: 03HAKOMUTHCS C KOHCTPYKIIMEH HUBEIMPOB, HAYYUTHCS YCTAaHABIMBATH HX B paboyee
MOJIOKEHUE; HAYYUThCS IPOU3BOAUTH OTCUETHI IO HUBEIUPHBIM PEUKaM.
Obopyodosanue u npunaonescrocmu. nHugeaupvr 3H3KJI, 3H5JI u ST Berger mraTuBsi,
HUBEJIUPHBIE PENKU.
ITopsioK BBINOJIHEHUSA
1. Y CTaHOBUTH HUBEJIUP U IPAKTUIECKH O3HAKOMUTBCS C €T0 KOHCTPYKIIMEN
(puc. 10).
Husenup 3H3KJI cocTtout u3 1ByX 4acTell — HUKHEN U BEPXHEH.
HwxHsis yacte umeer:
® IPYXHUHHYIO IUIACTUHY C OTBEPCTUEM I10J] CTAHOBOM BUHT;
® TpH [OJJEMHBIX BUHTA JIIsl yCTAHOBKH ITprOOpa B pabouee MoyI0KeHue;
e Tperep, UMEIOIIMN BTYJIKY, B KOTOPOM KPEMMUTCS M BPALLAETCS] BEPXHSSA YacTh
HUBEJIHPA.
BepxHsist yacTh nMeeT:



® OIOPHYIO IUIUTY C KPYIJIbIM YPOBHEM JJIs IpyOOI YyCTaHOBKM IpUOODa;
® 3PUTENBHYIO TPYOY C HWIMHAPUYECKAM YPOBHEM Il TOUYHON YCTAaHOBKH MpHOODA,
n300pakeHNe KOHILIOB KOTOPOTO MEPEAaeTCsl B IOJIe 3pEHHs TPYObl CHEelHaTbHON
ONTUYECKOM CUCTEMOM.
Co cTOpoHBI OKYyJsIpa 3pUTEIBLHOM TPYyObl HAXOJATCS MCIPABUTENbHBIE BUHTHI LUIMHIPUYECKOTO
ypoBHs. Ha camoMm okyisipe umeeTcst KoJblio, BpallleHUEM KOTOPOro JI0OUBAaOTCS PE3KOT0, YETKOTO
M300pakeHMs] CETKH HUTEH B ToJjie 3peHust TpyOsl. [Ipu HaBeneHUN 3pUTENHHON TPyOBl Ha PEUKy
YETKOCTH M300pakeHus JOOMBAIOTCS BPAIllEHHEM BUHTA KpeMalibephl ((POKYCHHKA) HA 3pUTEITBHOM
Tpyoe.
3putenbHas Tpyda € OJHOM CTOPOHBI NPUKpEIUIEHA K ONOPHOM IIUTE LIAPHUPHO, YTO JaeT
BO3MOXHOCTb 3JIEBAllMOHHBIM BHMHTOM HCHPABIATh IOJIOKEHUE BU3UPHOM OCH, T.€. TOYHO
MIPUBECTH €€ B TOPU30HTAJIBHOE MOJIOKEHUE (JIB€ MOJIOBUHKHU IMJIMHIPUYECKOTO YPOBHS B IOJIE
3peHust TpyObl COEAMHEHBI, 00pa3yloT Moiykpyr). Ilog 0ObeKTHBOM 3pUTEIBHONU TPYOBI UMEIOTCS
3aKpPENUTENbHBIN U HABOIAIINIA, WJIA MUKPOMETPEHHBI, BUHTHI.
2. BBINOJIHAUTE cXeMy HUBEIHMPA M YKa3aTh €r0 COCTABHBIC YaCTH

Puc.10 Tounsrit nusenup H-3:

a - BUJ CO CTOPOHBI KPYIJIOTO YPOBHS; O - BHJI CO CTOPOHBI IUITUHAPUIECKOTO YPOBHS;

B - BUJ] CO CTOPOHBI OKYJIsipa 3pUTENIbHOM TpyObl 6€3 MpeoXpaHUTEILHOTO KOJIIadKa:
1 - norbeMHbBIE BUHTHI; 2 - 3JIEBAllMOHHBIN BUHT; 3 - KPYIJIbIA YPOBEHB; 4 - KpeMaibepa;
5 - KOpIYyC 3pUTEIbHOM TPYOBI; 6 - HABOASALIUI BUHT; 7 - Tperep; 8 - 3aKpenuTeIbHbI BUHT;
9 - oObekTuB; 10 - OKyNAp C AMONTPUMHBIM KOJBIOM; 11 - KOHTAKTHBIMA IWIMHAPUYECKUMA
YpOBEHb; 12 - FOCTUPOBOYHBIE BUHTHI LIMJIMHAPUYECKOTO YpOBHS; 13 - KpbIlka; 14 - ceTka HUTEH;
15 - meTannuyeckas rmiacTuHa; 16 - KpenexxHble BAHTHI CETKH HUTEH

3. TexHUYECKHE XapaKTEPUCTHKK TouHOTO HUBeaupa 3H-3KJI

Texnnyeckue napamerpbl 3H-3KJI
CpenHsist  KBaJgpaTH4eckass  IOTPEIIHOCTh  W3MEpeHus|3
VBenu4eHue 3puTeabHoN TpyOsl, KpaT 22
HaumeHbliee paccTosiHie BUSUPOBAHUS, M 1,2
Jlnamna3zoH paboThl KOMIIEHCATOpa 15"'

Macca, kr 1,3



HpaKTI/I‘leCKH O3HAKOMHUTLCHA ¢ HUBCJIMPHBIMHA peifmaMn.

Hugenupnas peiika PH-3 packnannasi, U3roToBiieHa U3 JEPEBSHHBIX OPYCKOB TOJILIUHON
2,5 cM, mupuHON 8 cM. Bpyckn MMeEIOT ABYTaBpOBOE CEUEHHE M COCIUHEHBI MEXIY cOo00i
mapHupoM. HYacT peiiku npu pacKiIaJblBAHUN CKPEIUISIOTCS BUHTOM.

Peiixa nBycropoHHss. Ha oHOM CTOPOHE PEVKU EIEHUS HAHECEHbl YEPHOU, a Ha APYron
KpacHOM Kpackou. J[eJIeHUsI CaHTUMETpPOBBIE, YEpEe3 OJUH CAHTHUMETP 3aKpalleHbl KPACKOM.
Jecarb neneHuii 04HOTO IEHMMETPa PACIOJIOKEHBI C OJTHOW CTOPOHBI, BTOPOTO ACHUMETPA —
c apyroil. Ilpu sTOM mnepBble MATH JENEHUM KakJIoro aeuuMerpa oOpasyrorT OykBy E.
JlenumeTpbl 0003HAUEHBI YHCITAMHU.

1. YcraHOBHTH HEBEIHP MO KPYTIIOMY U IAIHHAPHIECKOMY YPOBHSIM.

2. Tlpowm3sBecTu OTCYETHI 10 pelikaM, YCTAHOBJICHHBIM B TOUYKax A (3aaHeil) u B

{753

1843

1939

Puc. 11. Ilone 3penus HUBenupa

Otcuer no peiike TPOU3BOJUTCS C TOUHOCTHIO 10O MUJLTUMETPA, T.€. OH JOJDKEH UMETh
yetbipe 1UGpbl. [lepBrie 1Beé — KOIMYECTBO JECLUUMETPOB — YHUTAIOTCS HPSIMO IO pPEHKe.
Tpetbsa mudpa — 11€710€ KOIMYECTBO CAHTUMETPOB OT Hayaja JAClMMETpa J0 FOPU30HTAILHOMI
HUTU ceTku. YerBepras nudpa — KOJIUYECTBO MIIIMMETPOB — OIpeesieTcs Ha TIJia3
MHTEPIIOJISIIUEH: IeJIeHHeM MOCIeIHEr0 CAaHTUMETPa FrOPU30HTATBHON HUTHIO.

1. HapucoBats cxemy HuBenupoBanus 1uHuu AB.
2. 3amnucaTh OTCUETHI B KypHaJl HUBEIUpOBaHus (Tadu. 1)

Tabruya Ne 2. JKypHAJX HUBCIANPOBAHMUS

IMukeTsr| OTYETHI IO peiike [IpeBbienu -
" . =3 |5 8
g | : oz 2|5 g
Ne o L 3 = =8 |2 E
5 & & » 2 S E|E T o
= O O o ©c o [ =
& =R E ¥ 8|+ B2 |0 a3
Pexoznocuyuposka

Ha y4eOHOM NOJMIroHE PYKOBOAWTENb NPAKTHUKH ONpEAENseT i KakIoH Opuraasl



TpaHUIIBl Y4acTKa, HAa KOTOPOM HEOOXOJMMO TNPOU3BECTH TOMOTPAPHUECKYI0 CHEMKY, a TaKKe
WCXOJHBIC IMYHKTHI C W3BECTHBIMU KoopauHatamu X, Y, H. OOygarommecss moApoOHO H3y4aroT
y4acCTOK, BBIJCIEHHBIA s IpOBeIeHUs paboT. 3HAKOMSTCS C peaJbHOM CHUTyalued Ha
MECTHOCTH, MU3y4aroT pesibe) MECTHOCTH (BBIACISIOT dJIEMEHTapHbIe (OpMBI penbeda, OTMEYArOT
WX XapaKTepHBbIC JTUHUHM U TOYKH, (PUKCHpYyeT HAIOKEHHE MEIKUX (Gopm penbeda Ha KPYITHBIC).
Ha ocHOBe wu3yueHus ydacTka OINpEAENsAOT Ha MECTHOCTM OlaromnpusiTHble MecTa Jyid
3aKpEIUICHHS] BEPUINH TE€OJOIUTHOTO (TaXEOMETPUUYECKOTO) X0/1a.
Bb160p IyHKTOB ChEMOYHOM CETH OCYLIECTBIIETCS C YIETOM TaKUX YCIOBUH KaK:

. B3aUMHasl BUJMMOCTb MEXKy IPEIBIIYILEM U TOCIEYIOIIUM IyHKTOM;

. BO3MOXHOCTh OXBaTa BCETO BBIJEJIIEHHOIO y4acTKa 0e3 MPOIyCKOB C 3aKPEIJIEHHBIX
IIYHKTOB CbEMOYHOM CETH

. XOpOIINI 0030p MECTHOCTH C KaXJOW TOYKH CHEMOUYHON OCHOBBI, TIO3BOJISIONINN
MIPOU3BOJIUTH TONIOTPAUUECKYIO CHEMKY;
* yI00CTBO YCTAaHOBKH IITaTHBA;
* y100CTBO MPOBEJIEHUS YIJIOBBIX U JIMHEHHBIX U3MEPEHUN U Jp.;
* pPAcCTOSTHUE MEXJYy COCETHUMHU MyHKTaMH JIOJDKHO OBITH He Ooiiee 150M.

3akpernjeHue Ha MECTHOCTH IIYHKTOB IPOM3BOJUTCS TPEABAPUTENIBHO 3ar0TOBJIEHHBIMU

JIEpPEBSHHBIMU KOJIBIIIKAMU M CTOPOKKaMH auaMmeTrpoM 2 - cM .Kosbliek BOMBAIOT BPOBEHB C
3eMJIei, ocTaBisisi He Oomee 1 - 2 cM Hax MOBEPXHOCThIO. B IeHTpe KojblmKka 3a0WBaroT
MaJIeHbKUH TBO3JUK, HaJ KOTOPHIM B JajibHeHIIeM OyneT IeHTpupoBaTbcs TeoqosuT. Kombimek
OyZeT SBIATHCS HOCHUTEIEM KOOpAMHAT U BBICOTH. OH B Mpolecce BCeM MpakTUKU JOKEH
OCTaBaThCsl JKECTKO 3a(UKCUPOBAaHHBIM. Ecium BO Bpems MpakTHUKU KOJBIIIEK HM3MEHHUT CBOE
MOJIOKEHHE, TO HEOOXOIMMO OyJeT ero 3aKpenuTh 3aHOBO M OMNpPENEIUTh €ro KOOPAWHATHI U
BBICOTY.

20-30cm
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Puc. 12. 3akpernienne Ha MECTHOCTH ITyHKTOB TaX€OMETPHYECKOT0 X0/

CTOPOKOK CIYXKHUT sl yI00CTBa OTHICKAHUS MyHKTA. ETo ODKHO OBITH XOPOIIO BHIHO HA
MecTHOCTH. Ha cToposkke aenmarT cpe3, Ha KOTOPOM 3allMCHIBAIOT HOMEp Opuraabl U HOMED
MYHKTA.

3aKkperieHHble Ha MECTHOCTH MYHKTHI ChbEMOYHOW CeTH OO0pa3yloT ChEMOYHYIO
CETh, KOTOPAsi MOXKET OBITh TPEX BUIOB:

1. 3aMkHyTas ceThb, MPU HEOOXOAMMOCTH C JUArOHAIBHBIM XOJOM (ChEMKY BEIEeM IO YacOBOM

CTpeJIKe, U3MepsieM MpaBble M0 X0y YIJIbl).

2. PazoMkHyTas ceTh, ONMMparoIascs Ha JABE Mapbl MYHKTOB, (IUPEKIIMOHHBIA yroJl, BEIUYUCISIEM,

6o 3amaem).

3. Bucsuuii xoa. IlpuBsizka oCyniecTBasS€TCs TOJBKO K OJHOM Mape MyHKTOB.

B ocHoBHOM oOyd4arommuecs CO3[al0T 3aMKHYTYI0 CBEMOYHYIO C€Th, HWHOTJa C

JIMaroHaabHBIM XOJIOM.
[Tocne 3akperuieHUsT MYHKTOB CHEMOYHOM CETH HAa MECTHOCTH IPOM3BOAAT U3MEpPEHHS, T.C.
HU3MEPSAIOT PACCTOSHUS MEXIY ITYHKTaMH, TOPU3OHTAIBHBIE U BEPTUKAJIBHBIE YIJIbI.
IIpoJioxeHre TEOAOIUTHOIO X0AA
Toukn TEONOMUTHOTO XOJa CHYyXKaT IUIAHOBBIM CHEMOYHBIM OOOCHOBaHHEM  JUIA
MIPOU3BOJICTBA TOTMOTpaUIECKUX ChEMOK KPYITHBIX MaciITaboB. L{enb mposioskeHrs Te010IUTHOTO
X0Jla, — TMOJIyYeHHE KOOPIUHAT €ro To4yeK. TeoJONUTHBIE XOJbl MOTYT OBITh 3aMKHYTHIMU WIIU
Pa30MKHYTBIMU B 3aBUCUMOCTHU OT (DOPMBI y4acTKa MECTHOCTH, MOIJIEIKAIIETO ChEMKE.



Puc 13. 3aMKHYTBII TEOIOMUTHBIH X0 Puc 14. Pa30oMKHYTBIH T€OTOIUTHBIA X0

3aMKHYTBI XOJI TPUBSA3BIBACTCS HE MEHEE YeM K JBYM NyHKTaM OIIOPHOH CeTH,
Pa30MKHYTBIH — K JBYM TapaM TaKUX NYHKTOB. YTJOBas NPHUBSI3KA OCYIIECTBISCTCS IMyTeM
HU3MEPEHUsT TPUMBIYHBIX yrioB: Do— mis 3amkHyTOoro xoma; b1 m bs— mns pasomkmayroro. B
MOPSIIKE WCKITIOYCHHSI PA30MKHYTBIM XOJI MOXET OBITh MPHBS3aH TOJIBKO K JBYM ITYHKTaM
OTIOPHO¥ CEeTH B €ro Hauaje. B Takom xoje (BuCsdeM) JoImycKaeTcs He 0oJiee IBYX CTOPOH.

I[Ipn cheMKe W30JIMPOBAHHBIX YYACTKOB MECTHOCTH, KOTJa TpPHBSI3Ka K ITyHKTaM
l'ocynapcTBeHHOW TEOJEC3UYECKONM CETH HE WMEeT NPHHIMIIAAIBHOTO 3HAYCHHS, 3aMKHYTHIC
TEOJIOJIUTHBIC XOJIbI MOTYT HE OIUPATHCS HA ITYHKTHI OTIOPHOM T'€0Ie3NICCKOM CeTH, @ KOOPINHATHI
WX TOYEK BBIYHCISIOTCS B YCIOBHO TMPUHSATOW CHCTEME KOOpPJIWHAT, Ha3HAYAEMBIX MEPBOM TOYKE.
I[Ipu 3TOM B 00s3aTCIILHOM TIOpSIKE JeNaeTCsl OPUSHTHPOBAHHE TIEPBOH CTOPOHBI XOJa
OTHOCHUTEIIBHO YacTel cBeTa, il yero B Touke T1 wm3mepsiercss MarHUTHbIA azumyT AMTI-
T2. IupekunoHHbIA yroa 3Toi ctopoHsl aTl-T2.mpuHuMaeTcs B Ka4eCTBE MCXOJHOTO U MOXKET
OBITH BBIYUCIICH 1O (hopmyIie
a=Au+d-g,
rie d — CKJIOHeHHE MarHUTHOW CTPEJKK; § — CONMKEHHE MEPHUIMAHOB.

MarauTHbIN a3UMYT U3MEPSETCS IPU MOMOLTU OYCCOIH, KOTOPast KPEMUTCS K TEOI0JIUTY,
MpU 1oJokeHun BeptukanbHoro kpyra KJI. [Topsinok aeiicTBuid ciieayromuii.
Teonmonut ycranaBnuBaroT B Touke T1 TeoJonuTHOro Xojaa W MPHUBOIAT B pabouee MOJIOKEHHE.
OTKpemIsoT 3aKpenuTeIbHOe YCTPOMCTBO Oyccoiu Tak, 4TOObI €€ CTpeika Morja cBOOOJHO
BpaIlaThCs B TOPU3OHTAIILHOM MJIOCKOCTH.
2. 3aKperuisioT JUMO, OTKPEIUIIOT aluAaay ¥ COBMEIIAIOT WX HYJIH, MOBOpAYMBAsl TEOOJIMT.
Anunany 3aKperisior.

OTKpemsoT TuMO U, MOBOPAYMBAs TEOJOIUT, T0OMBAIOTCS TOYHOTO COBMEIICHUS CTPEIIKH
Oyccomu c ee munHuerd C-KO (ceBep-tor). B pesynbrate HyneBod mTpux maumba Oyner
OpUEHTHPOBAH Ha MarHUTHBIN ceBep. JIUMO 3aKpersioT.

4. OTKperIsoT anuaany U BU3HPYIOT 3pUTEIbHYI0 TpyOy Ha BeXy, YCTAaHOBIEHHYIO U Touke T2
TEOJOJUTHOTO XoJa. bepyTr oTcyer mo ropu3oHTaNbHOMY KpPYTY, KOTOpBIM M OyaeT 3HAaYeHHEM
MarHuTHOTO azumyta HampasieHus T1-T2nepBoii CTOPOHBI TEOAOIUTHOTO X0/1a.

Kamepanbuyo o0pa0oTKy HAaUMHAIOT C MPOBEPKU U OOpPAaOOTKH TMOJIEBBIX IKYpPHAJOB.

3areM COCTaBJISIFOT CXEMY TEOIOJMTHBIX XOJOB. Y BEPIIMH IOANUCHIBAIOT CPETHHE 3HAUCHUSI
TOPU30HTAJIBHBIX YIJIOB, @ BO3JI€ KaXJIOW CTOPOHBI — €€ TOpPH30HTaIbHYI JuMHy. Ha cxemy
HAHOCSAT TAK)Ke MyHKTHI T€0IC3MYECKON CETH, K KOTOPHIM OCYIIECTBIISIIACH TIPUBSI3KA TE€OI0JIUTHBIX
xonoB (I1111,T1).
BbruucnurenbHbie  paObOTHl 10 ONPENCICHUI0 KOOPJMHAT BEPIIUH TEOJOJIMTHOTO XO0Ja
BKJIIOYAIOT B CCOS:
1) OO6paboTKy yrJIOBBIX H3MEPCHHI M BBIYUCICHHE TUPEKIIUOHHBIX YTJIOB CTOPOH;
2) BbluncieHue NpUpaIieHnii KOOPAMHAT U KOOPAMHAT BEPIIUH XO1a.
Bce BbIumciieHHMs BemyTcs B CHEIMAIbHON BEJIOMOCTH. B BEIOMOCTH BBINKCHIBAIOT BCE
MCXOJIHBIC JJAHHBIC ¥ HAUUHAIOT 00pabOTKYy.



OﬁpaﬁoTKa YIJI0BBIX 1/13Mepefmﬁ H BBIMHCJICHUE JUPEKIUOHHBIX YIJIOB CTOPOH

1) BBIUUCISIOT CyMMY U3MEPEHHBIX YTIIOB X Puswy

ZBua'M: Bl + BZ Feeee +Bn;
2) BBIMUCISIOT TEOPETHUECKYIO CYMMY YIJIOB X Preop
> fB,mwp =180-(n - 2)
rzie N — KOJMYECTBO YIJIOB.
3) BbruucisioT yrioByro HeBs3Ky fp

fB = Z Bua\i - Z Bmeop

4) Tlonmy4eHHYIO YIJIOBYIO HEBSI3Ky CPaBHHMBAIOT C JIOMYCTUMOM HEBA3KOH, T.K.
BEJIMYMHA YIJIIOBOM HEBSI3KM XapaKTEPU3yeT TOYHOCTh M3MEPEHUsI YTJIOB, OHA HE JOJDKHA OBITh
00JIbIIIe TIPENIETBHO TOTTYCTUMON BETUYUHBI

rae
f <f f  =+1
Jn

B usm Boon B oon

Ecnu u3mepenHast HeBsizka g5, HE TPEBBINIACT NOMYCTUMOM, TO BBIYHCICHUS
MIPOJOJIKAOT. B IPOTUBHOM Cilydae MOBTOPSIFOT MOJIEBBIE N3MEPEHUS.

5) VYrioByi HEBS3KY pacmpeiessiioT M0 W3MEPEHHBIM YIJIaM IMOPOBHY C OOpaTHbBIM
3HAKOM

[Tpu sTOM

5, =—f,

(Ecnu HeBsi3ka He JenuTcs 6e3 0CTaTKa Ha YUCIIO YTIIOB, TO HECKOJIBKO OOJIBIINE TIOMPABKH
BBOJST B YIVIBI C KOPOTKMMH CTOPOHAMH, BCIEACTBHEC HETOYHOCTH IIEHTPUPOBAHUS TEOJOJIHUTA H
BEX).

usm

6) BbIYKCIAIOT HCITPABIICHHBIC YTIIbI

Bucnpi = BLBMi +8[3 i
KOHTpOJ'IeM IIPaBUIJIbBHOCTHU BBIYHCIICHUH SBJISICTCS PaBCHCTBO

2B, = 2P

ucnp meop

7) BBIYKCIAIOT AUPEKIMOHHBIC YIUIbl. B MpeyioxKeHHON 3a/1aue AUPEKIIUOHHBIN yroo
MCXO/IHOM CTOPOHBI 0O 1r71-T1 HEOOXOAMMO HAWTH, PEIIUB 0OpPAaTHYIO T€0/Ie3MUECKYI0 3a/1a4y.

tgr  _Av_ Yn~Ym
Mm-T1 Ax Xr — Xom
OTCroaa
A
r =arctg _y
1I1-T11 AX

Jlns nepexona ot TabauyHOTO yria () K AMPEeKIMOHHOMY Yty (o) He00X0IMMO
y4ecTb 3HaKU NpHUpaIleHuil koopauHat (Tabu. 1), onpenenuTh B KaKOi YeTBEPTH JISXKUT JTaHHOE



HaITpaBJICHUC, YIYUTbIBAA 3HAKU npnpameHI/Iﬁ KOOpAHHAT. 3aTeM, PYKOBOACTBYACH COOTHOIICHUCM
MCKIY TaOJIMYHBIMH U AUPCKIHUOHHBIMU YI'JIaMH, HAXOOAT I[I/IpeKL[I/IOHHLIf/i YroJi HalipaBJICHUSA

( Tabm.2).
Ta6numa 3
CBs13b MEXK]y AUPEKIMOHHBIMU YIJIAMH U pyMOaMu
JMpeKnMOHHbBIN yroi
[Tpupammenns 0—90° 90—180° 180—270° 270—360°

KOOpAMHAT (I yeTBepTh) (11 veTBepTh) (Il geTBepTh) (IV uetBepTh)
a=r a=180° —r az = 180°+r as =360° —r

Ax + - - T

Ay + + - -

Jlanee BBIYUCIIAIOT AMPEKLIMOHHBIE YTJIbl OCTAIBHBIX CTOPOH O (JOpMYysIaM
ai = ai1+180°-f, (npasvie yenvt)
coi = 0i1-180°+ Pes (nesvie yenwi)
rae O j-AUPEKIHOHHBIN YTOJI ONPENEIsIeMOl CTOPOHBI;
0 j-1- JUPEKIUOHHBIN yroJ MpeabIAyIENd CTOPOHBI;
Brip(zes) - IPaBBIi (JIEBBII) UCTIPABICHHBIN YIOJ MEXIY STUMH CTOPOHAMHU.

KonTposem npaBmIbHOCTH BBIYHCIICHHS TUPEKIIMOHHBIX YTJIOB CTOPOH TOJIMTOHA SIBIISIETCS
MTOBTOPHOE MOJy4eHUE TUPEKIIMOHHOTO yIJla Ha4ajdbHOW CTOPOHBI QUIITI-T1.

Borunciienne npupameHnii KOOPAUHAT U KOOPAUHAT BePILIUH X0/1a
8) BbIYKCIAIOT NpUpAIIEHHS KOOPIMHAT

AX=d cos a
Ay=d sin a

9) BBIYHCIAIOT CYMMBI MPHPAIIEHUI KOOpAUHAT XAX U XAy

[TockoJIbKY TONHMIOH 3aMKHYTBIH, TO TEOpPETHYECKas CyMMma NPHUPAIICHUA KOOpAWHAT
JOJDKHA ObITh paBHa Hymo, T.e. XAX = 0; XAy = 0. OmHako Ha TpaKTHKE BCJCIACTBUE
MOTPEITHOCTEN YIJIOBBIX W JIMHEHHBIX M3MEPEHUH CYMMBI NpPHpAIIEHWH KOOPAMHAT PaBHBI HE
HYJII0, a HEKOTOpbIM BenuuumHam fy m fy, KoTOpble HaspIBarOTCS HEBA3KAMH B IPUPAIICHUIX
koopauHat fy = TAx ; fy= XAy .

B pesynbpTare 3THX HEBS30K IMOJMIOH OKAKETCS PA30MKHYTHIM Ha BEIIMYMHY aOCOJIOTHOM

JIMHENHOU HEBA3KHU.
_ 2 2
fa&,— \/ fX + fy

OLeHUBAIOT TOYHOCTh YIJIOBBIX U JIMHEWHBIX M3MEPEHHI IO BEJIMYMHE OTHOCUTEIbHOU
JIMHENHOU HEBA3ZKU

1
meH :T_f—
abc
Briuncinennas oTHoOCUTENILHAS HEBA3KA CpaBHHUBACTCA C HOHYCTHMOﬁ

f . <f

omu don
(foon — HomycTHMasi OTHOCHTEJbHAs HEBSI3KA YCTAHABIMBACTCS MHCTPYKLHUSMU WU
cocranisger 1:2000 — 1:1000 B 3aBucHUMOCTH OT TpeOyeMOi TOUHOCTH X0/1a.)
Ecnmu ycrnoBue He cobOmomaeTcs, TO THIATEIbHO NPOBEPSAIOT BCE 3alHMCH U
BEIUMCIICHHS B TIOJIEBBIX XKYPHANAX M BEAOMOCT 67-3x0Ki06MuT60M0.. 1M, Eciu mpu oM
omnOka He OOHapyXeHa, CIIeAYeT BBIIOJIHUTh KOHTPOJIbHBIE U3MEPEHHS JJTUH CTOPOH.



10) BeInosHAIOT ypaBHUBaHUE NPUPAILCHHN KOOPHHAT, T.C. PACHPEACIISIOT HEBSI3KH T10
BBIUMCIICHHBIM TPUPAIICHUSM KOOPAWHAT MPOTOPIMOHATIBHO JUIMHAM CTOPOH C OOpaTHBIM

3HakoM. [Ipu 3TOM monpaBku B IpUpaIeHUs KOOPAUHAT ONPEACTISIOTCS 0 GopMyiam:

f
6 ___Xd 6 :_—Ydi

AXi T i Ayi
P

HpI/I 3TOM ZSx: - f x U ZSy: - f y

11) BeIYKCASIOT HCTIPABICHHBIC PUPAIICHUS KOOPAUHAT:

AXi uerp— Xi+6AX,
AYi ucrp :yi +6AY

12) BBIUUCISIOT CyMMBI UCTIPABIICHHBIX MPUPAIICHUH KOOPIMHAT, KOTOPBIC JOJKHBI
OBbITh PaBHbI HYIIIO:

ZAXi l/lCl‘lp= O,
ZAYI ucrp =0

Boruncienue KOOpAMHAT BEPIIUMH 3aMKHYTOI'0 TEOA0JIUTHOI0 X0/1a

13) 1o ucmpaBieHHBIM MPUPALNICHUSIM KOOPAWHAT W KOOPAWHATAM HAYaIbHOH TOYKH
IIOCJICAOBATCIBbHO BBIYUCIISIOT KOOp)II/IHaTBI BepH_II/IH TECOOOJIUTHOTO X0aa:
Xi+1=XitAX,
Visi=YitAy
rae Xi+1 U Yi+1—OonpenenseMble TOUKY;
Xin Yi— u3BeCTHBIC KOOPIUHATHI MPEABITYIIEH TOUKH;
AX 1 Ay — ipupanieHus: KOOpaAUHAT MEXIY STUMU TOUKaAMHU.

14) OkOHYATEIbHBIM KOHTPOJEM IMPABUIBHOCTH BBIYHMCICHUH KOOPAMHAT —CIIY)KUT
MOJTyYCHUE KOOPIMHAT HAaYaJIbHOW TOYKHU TEOJIOJIUTHOTO XO1a.

JInst KOHTpOJISI M TIOBBIIMICHUS TOYHOCTH M3MEPEHHE PACCTOSHHH M TPEBBINICHUN
BBITIOJIHSIOT B IIPSIMOM M OOpaTHOM HarpaBiIeHHSIX Xoaa. T. €. yroi HakjIoOHa V A —TIpsAMOM, a v BA
— oOpaTHBIA. YTJIbI HAKJIIOHA TIPSIMOTO M 0OpAaTHOTO HANPABJICHHUH TOJDKHBI OTIMYATHCS 3HAKAMH, a
3HAYCHMs YIJI0B HE JIOJDKHBI MPEBBIIATh = 1'. PacX0oXJAeHUS B MPEBBIICHUSAX MEXKIY HPSIMBIM U
0oOpaTHBIM XOJIJaMU HE JIOJKHO MPeBbIIATh 1Mo adcomoTHoMy 3HaueHuto 0,04 M Ha 100 M. xoxa. 3a
OKOHYATEJIbHOE 3HAYCHHE U3MEPEHHBIX MPEBBIICHUN MPUHUMAIOT CPEIHUE apU(PMETHICCKUEC U3 UX
aOCOJIFOTHBIX BEJIMYHMH CO 3HAKOM IPSMOTO MPEBHIIICHHUS.

TOYHOCTH TPUTOHOMETPUYECKOTO HUBEIUPOBAHHUS OIICHUBAIOT 110 HeBs3ke x01a. Herszky fr
B CyMMe IpeBbliiieHni Xh Xo1a BEIYHUCISIOT 0 popMyIe:

fn =Zh — (Hx — Hy),
rae Hq 1 Hy — cooTBETCTBEHHO BHICOTHI KOHEUYHOM M HaYaabLHOM TOYEK X0/1a.

JIOIyCTUMOCTB HEBSI3KH ONPEIEISIOT 10 hopMmyIie

fhaon = 0,04 P/ V' n, cM,
rae P- NEpUMCETP IOJIUTOHA,
N — 9Uucio CTOPOH XOza.

HCBH3Ky pacupeacidaioT C O6paTHBIM 3HaKOM Ha BCE MPEBBIIICHUA ITPOITOPHHOHAIBHO
JUIMHAM JIMHUHM Xoaa. BBICOTHI TOUEK OIIPEALCIIAIOTCSA 11O (I)opMyﬂe
Hi+1 = Hi + hI/ICl‘Ipi



BeaoMocTh BHIYHCIEHUS KOOPAUHAT YIJOBBIX TOYECK

3aAaMKHYTOI'0 TEOA0JIMTHOI0 X014

W3mepeHHbIe mpaBble YIIlbl Ha YTIOBBIX To4YKax 1o xoay 01-02-03 u.t.1.

dn+1=3- Busm+t 180° - BeIYKCICHUE AUPEKIUOHHBIX YITIOBBIX JIMHUH .
[Mpumepnsiit yron mml — (.) T1 = 154° 03"
Ucxomsmmii aupexiuonsbiii yro IIT1 — ()1 oo uex = 91°18"

Tabnuua 4.

x  =a * Cosa Ay = a *Sina
Yrnbi Fopwus. MpupalleHns KoopauHaT KoopanHatsl
PACCTOAHN | BLiyncneHHble WUcnpaBneHHble X Y
e (M) (M)
d(m)
N3mepeHHbIN | UcnpasneHHbIn | AnpeKuMOHHbIN A X (m) Ay (m) A X (m) Ay (m)
B n3m B ncn Qi
1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 11.
nni 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
5 s b Ay IA X Ay
) Fe=2Ax F=3ty

F abc = Vfx 2 + f y2 = HeBs3Ka nuHeiHAs

FPB=2pPusm — X Teop. = HeBsA3Ka yrioBas

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



Buabl HuBesmmpoBanus

s coctaBiieHus TomorpaduyecKuxX IUTAHOB M KapT, a TaKXKe JUIsl MPOCKTUPOBAHUS W
BBIHOCA B HATYpy HHXKEHEPHBIX COOPYXEHUI HEOOXOAMMO 3HATh BBICOTHI TOYEK MecTHOCTH. C 3TOM
LETbI0 HAa  MECTHOCTH  BBIMOJHSIOT KOMIUIEKC Te0JE3WYECKUX  padoT,  Ha3bIBAEMbIU
HUBEJIIMpOBaHUEM. B mpoiiecce HUBETMPOBAHUS ONPEICIISIIOT MPEBBIMICHUS OJHUX TOYEK 3EMHOMU
MOBEPXHOCTU HAJl JPYTMMH, a 3aT€M I10 U3BECTHOW BBICOTE MCXOJHON TOYKH BBIUMCISIOT BBICOTHI
BCEX OCTAJILHBIX TOUEK HAJl IPUHATON YPOBEHHOM MMOBEPXHOCTHIO.

B 3aBucumocTH OT MeToAa ONpPEACNCHUS TMPEBBIIIEHUS W TPUMEHSAEMBIX IMPU HTOM
pUOOPOB PATHUAIOT CIICTYIONIUE BU bl HUBSITHPOBAHHS:

I'eomeTpuyeckoe HHUBEJIMPOBAHME OCHOBAHO Ha TNPUMEHEHUM HUBEIHUPA, KOTOPHIU
oOecrieunBacT TOPH3OHTAJIBHOE  TOJIOKCHHE JIMHUHA  BU3WPOBAHUA. ['eomerpuueckoe
HUBEJIMPOBAHNE MOKET OBITh BBITOJIHEHO TAKXKE MIPU MTOMOIIH TE€OA0TUTA-TaXeOMeTpa.

Tpuronomerpuveckoe HUBeJIMPOBAHUE TPOU3BOJUTCSA MyTeM HM3MEPEHUsS yrila HAKJIOHA
BU3UPHOW JIMHUU K TOPU3OHTY U PACCTOSHUS MEXIY HUBEIUPYEMBIMH TOYKAMU. YTJIBI HAKJIOHA
U3MEPSIOT TEOIOIUTOM, PACCTOSIHUS — MEPHOM JIEHTOM, TaJIbHOMEPOM.

CrepeodoTorpammerpudyeckoe HHUBEJIMPOBAHHE — OTO OIPEACICHUE BBICOT TOYEK
MECTHOCTH TIOCPEJICTBOM H3MEPEHHS CTepeomnap a’dpOKOCMUYECKUX M HA3€MHBIX CHHUMKOB. JTOT
BHJI HUBEJIMPOBAHUS UMEET IMIMPOKOE MPUMEHEHHE, TaK Kak a’podoToTonorpaduyeckas ChbeMKa B
HACTOSIIEE BPEMS SIBJISIETCS OCHOBHBIM METOI0M KapTOTpapupOBaHUS TEPPUTOPHH.

Bapomerpuyeckoe HuBejupoBaHue ((uU3MyecKoe HHUBEIMPOBAHHWE) OCHOBAaHO Ha
OTIPEICTICHUH TIPEBBIIICHUH 0 PA3HOCTH aTMOC(HEPHOTO JABJICHUS B PA3TUYHBIX MO BBICOTE TOYKAaX
MECTHOCTH. Pa3HOCTh JaBICHUS H3MEPSETCS C IMOMOIIBI0 0apOMETPOB-aHEPOUIOB C y4E€TOM
pPa3HHIBI TEeMIEpaTypbl BO3MyXa. [OYHOCTH OMPEICTICHHS BBICOT TOYEK M3 0apOMETPUUYECKOTO
HHUBEIUPOBaHUS HeBbICOKa — OT 0,5 10 2 M. bapoMerpuueckoe HUBEIMPOBAHUE MPUMEHSETCS B
OCHOBHOM IIPH PEKOTHOCIIUPOBOYHBIX U U3bICKATENLCKUX paboTax.

I'mapocraTnyeckoe HuBeHpoBaHUe ((u3nyeckoe HUBEIMPOBAaHHWE) OCHOBAHO Ha
CBOWCTBE KHUJKOCTEH B COOOIIAIOIIMXCS COCYJax OCTaBaThCs Ha ogHOM ypoBHE. [lo pasHocTH
OTCUETOB IIKaJl JABYX OJMHAKOBBIX COCYAOB MOJYy4aeTCs Pa3HOCTh BBICOT TOYEK (IIPEBBHIIICHHE).
I'unpocraTuyeckoe HUBETUPOBAHUE TPUMEHSETCS IS OIpeielieHHs] HeOOJIbIINX MPEBBILIEHUH Tpr
HaOMIOJICHUAX 3a OCaJKaMHu 3JaHUi W TPOMBIIIJICHHBIX COOPYKEHUH, MpPU apXUTEKTYPHBIX
oOMepax, Py MOHTaXKe€ TEXHOJOTHYECKOro 000pyI0BaHus U JIp.

ABTOMATHYECKOE HMBEJMPOBAHHE IIPOU3BOAMUTCS B IIPOLIECCE JBHIKEHHS TPAHCIIOPTHOTO
cpenacTBa, OOOpPYIOBAaHHOTO NPUOOPOM, AaBTOMATHUECKHU BBIUEPUMBAIOLIUM MpO(UiIL TyTH U
MTO3BOJIAIOIINM ONPEAEIATH BICOTHI TOYEK MECTHOCTH.

PaguosiokaniuOHHOEe  HMBEJMPOBAaHHME, B  KOTOPOM  HCHOJIB3YIOT CKOpOCTb
pacnpoCTpaHEeHHs] MPSAMBIX U OTPAKEHHBIX  JJEKTPOMArHUTHBIX BOJH OT HCTOYHHKA
paauou3ydeHHs A0 MCCIEAYeMOW TOYKH MECTHOCTH M OOpaTHO, HAXOAMUT LIMPOKOE MPUMEHEHUE
IIPU BBIMIOJIHEHUU a3pOPOTOCHEMOK Ui OMpPEIENEHUsI C MOMOIIBIO PAAMOBBICOTOMEPA BBICOTHI
MoJIeTa JIETATENBHOrO anmnapara.

Ha3emHO-KOCMHU4YeCKOe HHMBEJMPOBAHHME OCHOBAHO HA UCIOJIb30BAHUM CUCTEM U
npubopoB cryTHHUKOBOW HaBurammu «GPS». IIpuOopsl CHYTHHKOBOW HABUTAIMHM MO3BOJISIOT
MPAKTUYECKU MTHOBEHHO OMPEENSITh KOOPIAUHATHI TOYEK MECTHOCTH (B TOM YHUCIIE U BBICOTHI).

I'eoMeTpryeckoe HUBEJIUPOBAHUE BHIITOIHSIIOT TyTEM BU3UPOBAHUS TOPHU3OHTAILHBIM JIYYOM
TpyOOif HUBETUPA U OTCYUTHIBAHUS BBICOTHI BU3UPHOTO JIyda HaJl 3€MHOI OBEPXHOCTHIO B HEKOTOPOMH
€¢ TOYKE 110 OTBECHO MOCTABJICHHON B 3TOW TOYKE peiiKe ¢ HAHECCHHBIMU Ha HEHl JIeNIEHUSIMU WIIH
mrpuxamu. OOBIYHO TPUMEHSIOT MM 00 HUGEAUPOBAHUA U3 CEPeOUHbl, YCTAHABIINBAS PEIKU Ha
OalmMakax MM KOJIBIIIKAX B IBYX TOYKAX, a HUBEIUP — Ha IITATUBE MEKAY HUMH (pUCYHOK 16).
PaccTosiHus OT HUBeNMpa A0 peeK 3aBUCST OT TPeOyeMOoi TOYHOCTH HUBEIUPOBAHMS U YCIIOBUI
MECTHOCTH, HO JOJDKHBI OBITh TpUMEpHO paBHbI U He Oonee 100—150 .

[Mpessienre h oHOI TOYKK HAIl APYTOW OMpPEAENSIETCS PA3HOCTHEO OTCYETOB @ U D mo peiikam,
tak 9ro h = @ —b. Tak Kak TOYKH, B KOTOPBIX YCTAHOBJICHBI PEHKH, ONU3KU APYT K APYTY, TO



HW3MEPEHHOE MPEBBILIEHNE OJHON U3 HUX OTHOCUTEIBHO JPYTOi MOKHO IIPHUHSTH 33 PACCTOSTHUE MEXK Y
MIPOXOAAIIUMH YEPE3 HUX YPOBEHHbIMU NOEEPXHOCAMU.
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Puc.15 HusenupoBanue u3 cepeuHbl

Ecnun reoMmerpuueckuM HHUBETUPOBAHHEM OTPEIACIICHBI IOCIEA0BATEIIBHO TPEBBIIMICHUS
Mexay ToukamMud A u B, B u C, C u D u T.n. nmo moboi ynaneHHou Touku K, To myrem
CYMMHPOBAHUS MOKHO IMOJIYYUTh U3MEPEHHOE MPEBBIIIEHNE TOUKH K OTHOCUTEIBHO TOYKH A WU
UCXOOHOM TOYkM (), MPUHATOM 3a HAYAJIO0 CYETa BBICOT. YPOBHEHHBIE MOBEPXHOCTH 3EMJIH,
MPOBEACHHBIE HA pA3JIMYHBIX BBICOTAX WM B PA3IUYHBIX TOYKAX 3EMHOM IOBEPXHOCTH, HE
nmapajuieIbHbl  MeXAy coOoil. I[lostomMy mns omnpeneneHus HuseiupHou 6vicomvl TOUKH K
HEO0OX0IMMO M3MEPEHHOE MPEBBIIIIEHHE OTHOCUTEIBFHO UCXOTHOW TOUKH O UCHPABUTH MOMPABKOM,
YUYUTBHIBAIOIIEH HE MapaJJIETIbHOCTh YPOBHEHHBIX MOBEPXHOCTEN 3EMITH.

B namell crtpaHe mpuHsTa CUCTEMa HOPMAJIBHBIX BBICOT, OTCUMTBHIBAEMBIX OT CPEIHETO
ypoBHA bantuiickoro Mops, ompenerieHHOr0 W3 MHOTOJIETHUX HAONIONEHUNW OTHOCHUTENBHO HYJS
¢yrmToka B Kponmranare. B 3aBUCMMOCTH OT TOYHOCTH M TOCJIEIOBATEIILHOCTH BBINOJIHEHUS
paboThI IO FEOMETPHUUECKOMY HUBEJIMPOBAHUIO MTOAPA3ICIIAIOTCS Ha KIACCHI.

HuenupoBanue | kimacca BBINOJNHSAIOT BBICOKOTOYHBIMM HHUBEJIUpPAMH W IITPUXOBBIMU
WHBApHBIMU peHKaMu 1O 0CcO00 BBHIOPAHHBIM JIMHUAM BJAOJb JKEJIE3HBIX U IIOCCEHHBIX JIOPOT,
OeperoB Mopeil U pek, a TaKkxke Mo JIp. Tpaccam, BaXHBIM B TOM HJIM UHOM oTHouieHuu. [lo nunusam
HuUBenupoBaHus | Kiacca cpenHss KBaJapaThyHas ciydaiiHas omMOKa OMpEeNeNeHUs BBICOT He
npesbimaer 0,5 mm, a cucremarmueckas ommOka Bcerma menee 0,1 wmm Ha 1 kv xona.
HusenupoBanue | kimacca HOBTOPSIOT HE pexke, 4eM depe3 25 JieT, a B OTACNbHBIX pailoHax
3HAYUTENIBHO Yallle, YTOObl MOJYYUTh JaHHBIE O BO3MOKHBIX BEPTHUKAJIBHBIX ABM)KCHUSX 3E€MHOM
KOPBI.

Mexny myHKTamMH HUBeIHpoBaHUs | Kiacca NpoOKIaAbIBalOT JIMHWK HuBenupoBaHus |l
KJlacca, KOTopble 00pa3ytoT moiuronsl ¢ nepumerpom 500—600 xu 1 XxapakTepu3yrTCs CpeaHei
KBaJIpaTUYHOM cilydaiiHO# omnOKkoit okoso +1 mm u cuctemarnyeckoit ommokoit +£0,2 vm Ha 1 km
xona. Husenupneie nuuanu 111 u IV kitaccoB MpoKIIaapIBatOTCA Ha OCHOBE JIMHUM BBICIIUX KJIACCOB
U CAayXaT A JaJdbHEHIIEro CrylieHusi MYyHKTOB HHUBEJIUPHOM ceTH. [[ns moiaroBpeMeHHOU
COXPaHHOCTH HUBEJIHMPHBIE MYHKTHI, BBHIOMpaeMble uYepe3 KaxkKIble S5—/ KM, 3aKperuIsItoTCsS Ha
MECTHOCTU penepamu Wi MAapKamu HU8EIUPHbIMU, 3aKIIaJbIBAEMbIMU B TPYHT, CTE€Hbl KaMEHHBIX
3aHUM, YCTOU MOCTOB.

1. Cpa3y IMOCJIC OKOHYAaHHA HHUBCIUPOBAHUA CHIC B IOJIC BBIYUCIAKOT HCBA3KY HpeBBIH.IeHI/Iﬁ th

3aMKHYTOI'0 X0/1a KaK CyMMY BCEX 3HAUCHHUU U3MEPEHHBIX CPEIHUX MPEBBIIICHUI:
fh =X husm



B 3aMKHYTOM MOJIMTOHE CyMMa BCEX MIPEBBIIICHUH JTOJKHA OBITh PaBHA HYJTIO:
% hreop =0
Hessi3ka fh cunraercs momycTumoit, eciid OHa YIOBIECTBOPSIET YCIOBHIO:
fh (Mm) < 2,8x\n
rie N - YMCII0 CTAHIIUN HUBEITUPHOTO X0/1a,
58105
fh (mm) < 20x\P
riae P - nepumerp HUBETUPHOTO X012 B KUJIOMETpaX.
2. JlomycTUMYyI0 HeBsA3KY 3aMkHyTOro xoa fh pacrnpenesnstror ¢ 06paTHBIM 3HAKOM Ha BCE CTAHIIHM:
ch=-fh/n
Y BBIYMCIISIOT UCIIPABJICHHBIC (YPaBHEHHBIC) TPEBBIIICH HSI
hucm kax hucn = husm + ch
KonTpons. CymMMa BceX UCIIPABICHHBIX MPEBBINICHUN TOJKHA PABHATHCS HYJIIO.
4, AOCOIOTHBIE BBICOTBI TOYEK 3aMKHYTOI'O HHUBEIMPHOI'O XOJa BBIYHMCISIOTCS B METpax II0
HCITPABIICHHBIM MPEBBIIICHHUSIM, KOTOPBIE TAKIKE TIEPEBOJIATCS B METPHI,
Hi+1=Hi % hucn (m)
riae Hi - BeicoTa mpeapiayiieii Touku, Hit1 - BeIcoTa mociieayomnield TOUKy.
HcnpapiieHHbIC TPEBBINICHUS W BBIUMCICHHBIC BBICOTHI TOUYEK 3allMCHIBAIOT B BEIOMOCTh BBICOT
(ITpunoxxenue). Konrponab. B pe3ynbrare BBIYMCICHHE BBICOT TOYEK 3aMKHYTOTO XOJa IO/DKHA OBITh
MoJIy4eHa BbICOTA IMEepBOM TOukH. [Ipu 00pabOTKe pe3ynbTaTOB Pa30OMKHYTOrO HMBEJIHUPHOIO XO0Ja HEBSI3KY
HUBEJIMPHOTO X0Za BEIYUCIIAIOT 10 (OpMYIIE:
nad Prn2 Beiu £ h = HPm2 — H
JlonycTiMoe 3HaYeHU e HEBA3KH BBIYUCIISICTCS 110 CIIEAYIOLIEH hopmyiie:
(Hmon=£50mm L,
riae L — mirHa xona, BeIpakeHHas B KUJIOMETpax.

Ecmn fh < ( th )morm,
TO TIPOM3BOIAT YBSI3KY HUBEITHUPHOTO X074, C ITOMH IETBI0 BEIYUCISIOT onpasku Vh mo hopmyie:
NfVhh=—,

rae N — 9HCITo CTaHIui B HUBEITUPHOM XOJI€.

IMonpaBka * VVh BBOAUTCS HEMOCPEACTBEHHO B BBIYMCIIEHHBIE OTMETKH TI0 (hOpMYJIE:
h*Vh=ixV,

rze i — HOMep CTaHI[HH.

TpHroHOMeTprYecKoe HUBEJIUPOBAHIE

TpUroHOMETPUYECKOE HUBEINPOBAHUE — METOJ ONPEAEIEHUS Pa3HOCTEN BBHICOT TOYEK Ha
3eMHOM MOBEPXHOCTU [0 M3MEPEHHOMY YIJIy HAKIOHA W JJIMHE HAKIOHHOM JIMHMU BU3UPOBAHUS
WK €€ MPOEKIMU HA TOPU30HTAIBHYIO IIOCKOCTh. [IpeBsiiienue h onpenensor mo Gpopmyiam:

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

N — YroJI HaKJI0Ha BU3UPHOIO JIy4a;

S — JIMHA TMHUY BU3UPOBAHUS,

S — rOpU30HTAJIbHAS IPOEKLIUS;

| — BBICOTA IIpUOOpa;

V — BBICOTA BU3UPOBAHMSI.

Tpuronomerpuueckoe HUBEIUPOBAHNUE IPUMEHSETCS IPU TOTIOT€0Ie3UNUYECKUX padoTax Ha 3eMHOMN
MIOBEPXHOCTU M MapKIIEHIEPCKUX ChbEMKaX B FOPHBIX BhIPA0OTKAX, HAKIIOHBI KOTOPBIX CBbILIE 8°.

B mponecce TpUroOHOMETPUYECKOTO HUBEIMPOBAHUS HA MECTHOCTH U3MEPSIOT PAaCcCTOSHUE
Mexy ToukamMu A u B (J]) m yron Hakiona v. PaccrosiHue usmepsieTcss MEpHOW JIEHTOM WM
JNAIBHOMEPOM, @ YroJl HaKJIOHA — T€OJ0JIUTOM WIIA TaXEOMETPOM.



TPHIOHOMETPHYECKO® HHBENMPOBANHE: |~ BwmicoTa npubopa; V — B8
BLCOTE BMINPORAHMR, h — Pa3nocTe seicOT (Npessilienme) mexay
Toukammu A u B; S = NMHMA BHIMPOBAHMR, $ = FOPHIOHTANLHAR
NPOBKUKA NHHHK BMIHPOBAHMA] V = YIrON HAKNOHE BMIHPHOro ny4a.

Puc.16. Cxema TpUrOHOMETPHUUECKOT0 HUBEITUPOBAHUS

ITopsttok M3MEepEeHNN Ha CTAHIINHU

Hag Toukoit A ycranaBiauBaioT TeoJoauT (puc. 16), a B Touke B peiiky. M3mepsioT BbicOoTy
npubopa | Haa ToukoW A (BbicoTa MpUOOpa — 3TO PACCTOSHHE MO OTBECHOW JIMHUHM OT OCH
BpallleHus TPYOb! 70 LIEHTpa MyHKTA), a BBICOTAa BU3UPHOM 11e1u Ha peiike paBHa v. [l n3MepeHus
yIjla HaKJIOHAa V BU3UPYIOT Ha 3aJaHHYIO TOYKY M OE€pyT OTCUETHI IO BEPTHKAIBHOMY KPYry IpHu
nByx mosioxeHusx kpyra (KJI u KII), BeraucnsroT yron HakioHa. M3MepsitoT paccTosiHHE MEXKITY
TOYKAMH, a 3aTEM BBIUUCIIAIOT TOPU30HTAIBHOE MTposioxkeHue d, no gopmyie:

d=J]cosv.
3Hasi TOPU30HTAIBHOE MPOJIOYKEHUE M YTOJl HAKJIOHA V MOYKHO BBIUYHCIHMTH MpPEBbIIICHHE T. B
Ha1 T. A o popmye:
h=dtgv+i-v
rie d — rOpu30HTaIbHOE MTPOJIOKEHHUE,
| — BBICOTA MHCTPYMEHTA,
V — BBICOTA BU3UPOBAHHSI.
Ecnu V=i, To mpeBbIIIeHHEe MOKHO BBIYUCIUTH 110 opmyne h' = d tgv
Tak kak paboTath ¢ ocieanei Gopmyoit yaooHee Mpyu CheMKe Ha peiike 3apaHee
OTMEUAOT BBICOTY MPHOOPA TECEMKOM WITH PE3MHKOM M IIPH U3MEPEHHUN BEPTUKAIBHOTO YIia
JIeTal0T HaBEJACHUS HE Ha BEPX PEUKH, a Ha BBICOTY pUOOpa.



BeaoMocTh BHIYHCIEHUS TOPU30HTAJBbHBIX I[pOJ'[O)ReHI/Iﬁ CTOpPOH

H BBICOTHBIX OTMETOK TOYECK TCOAOJIUTHOI'0O X0a1a

Tabnuma 5.

Topus. BeicoTHas
H3MepeHHble HAKIIOHHBIE IIPOJIOXK OTMETKA
paccTosHUS Vb1 Haknona KJI d (m) IpeBbimenus H (M)
[Ipsimo Oo6patHo Cpennee | IIpsimo Oo6patHo | Cpennee
S mp. S o6p. (M) Scp(M) | Smp. So6p.M) | Scp. (M)
™) ™)
1. 2. 3. 4. 5. 6. 7. 8. 9 10. 11 12.
T1 544.86
124.22 124.26 +1° 40° -1 42
T2 H2=Hiho
149.50 149.56 +0° 14 -0° 12
T3 H;-Hz:hys
86.50 86.46 +2° 52 -2° 50
T4 Hs-Hs:hsy
88.86 88.88 +1° 58" -2° 00
T5 Hs=Hshss
103.70 103.74 +1° 47 -17 46’
H 1-Hs:his
d =S cp * Cos Scp. P=3xd ) ) )

h=Scp™* Sin Scp.

Fh npen. = 004* P cot.m

n=>5

\Vn




TaerMeTpnquRaﬂ CbEMKa

Taxeomerpuss - o3HayaeT ckopousMepeHue (ObicTpas cbeMKa). OTa  CbEMKa
oOecrieynBaeT NOJy4YeHUE TOTOTPaUIECKOTO MIaHa B KOPOTKHE CPOKH C TOYHOCTHIO, KOTOpPast
OKa3bIBa€TCsl JOCTATOYHOW IPU PELIEHUHM MHOTUX TIEOJIOTUYECKUX U HHIXKEHEPHO-
CTPOUTENIBHBIX 331a4.

beicTpoTa cheMKu oOecneuuBaeTcs TEM, YTO BCE HM3MEPEHHUs IPOU3BOIATCS OJHUM
npuOOpOM - TaXxeOMETPOM, B pe3ylIbTaTe OJHOTO BHU3UPOBAaHHMS HA CHUMAEMYIO TOYKY
IIOJIy4alOT BCE HEOOXOJMMBIE JAHHBIE JJISl ONPEAEICHUS IUIAHOBOTO IOJIOKEHUS TOUKU U €€
BBICOTHOM OTMETKHU.

Taxeomerpuyeckas cheMKa IPOBOIUTCS B 4 dTamna:

1. PexkornocuupoBka.

OcHoOBHBIE 33]1a4H:

1) 03HaKOMHTBCS C PEATBHOM CHTYyallMe Ha MECTHOCTH ISl ChEMKH;

2) BBIOpATh TOYKU CHEMOYHOW CETH W 3aKPEMUTh UX Ha MECTHOCTH.

2. HM3mepeHus no CO3AaHUI0 CbEMOYHOM CETH MPOKIIAIKON

TaXeOMETPUUYECKOTO WJIM TJIAHOBO-BBICOTHOTO XOJ4A.

3. CpeMKa 00BEKTOB CUTYallUU U peibeda.
4. KamepanpHas 00paboTKa pe3yabTaTOB MOJIEBBIX U3MEPEHUH U

MOCTPOEHHE TOTIOTpaUUECKOTO IJIaHa.

YTJIBIL.

Paboma na cmanyuu npu npokiaoke maxeomempuieckozo Xxooa

1. VYcranaBnuBaeM IITaTUB HAJ BEPUIMHOW HM3MEPSIEMOTrO yrjia, C  [OMOUIbIO
MEXaHUYEeCKOTO OTBECa KOHTPOJIUPYEM TOYHOCTh YCTAaHOBKH INTaTWBa Haja TOYHOU. CTOIHMK
IITaTHBa HEOOXOJMMO NPUBECTH B TOPH3OHTAIBHOE IMOJIOXKEHHE, WHade, TPH YCTAaHOBKE
npubopa Ha CTOJIMK, MOXET HE XBaTHTh XOJa MOJbEMHBIX BHHTOB JJISI TOPU30HTHUPOBAHUS
npuodopa.

2. IlogroraBmmBaem mnpubop K pabore (ycTaHABIMBAaEM €ro Ha CTOJIMK IITAaTUBA,
TOPU3OHTUPYEM, LEHTPHPYeM, MOJTOTABIMBAEM 3PHUTENBHYI0 TpPyOy K  IPOBEICHHIO
U3MEPCHUH).

3. BuzupyeM Ha 3ajHIOI0 peiiKy (TpaByr cTOpoHy), npu kpyre jaeso (KJI). (s
MOBBIIICHUS TOYHOCTH M3MEPEHUSI TOPU30HTAIBHOTO YIJIa, IEPBOE BU3UPOBAHUE MPOU3BOIUM
Ha OCHOBAHUE PEHKH).

2. Busupyem Ha BbICOTYy HHCTpyMeHTa. PUKCHpYyeM 3HaYCHHE BEPTUKAIBHOTO
yria Vi-xii ¥ fabHOMepHOTo pacctostaus Dixi.

3. Buzupyem Ha nepeqHIO0 peiky (JeByIO CTOPOHY), Oepem oTcueT nl

4. BusupyeM Ha BBICOTY HHCTpyMeHTa, 0epeM otcueT Vi u Dy

5. IIpou3BoauM BBIYUCICHUS TOPU3OHTAIBHOTO yIila B KT

[TepeBoguM TpyOy Yepe3 3eHUT, OTKpEIUIsieM aauiany (JMMO He TporaeMm 10 KOHIA
U3MEpPEHHI) U TPOBOANM M3MepeHus npu kpyre mpaso (KII).

1. BusupyeMm Ha OCHOBaHHE 33aJHEH PEHKH.

Busupyem Ha BeicoTy nHCTpyMeHTa Vi-xin 1 Di-xii
Busupyem Ha ocHOBaHuMe niepeiHel peliku (JIEBYIO CTOPOHY), OepeM oTcyeT N2
Busupyem Ha BeIcOTYy HHCTpyMeHTa, OepeM orcyeT Vi u Dy
. IIpou3BoiMM BBIUUCIIEHUS TOPU3OHTAIBHOTO YIJIA B KII
He CMelasch, MoAcuuThIBaeM: J[B < 2t (1BoItHOI TOYHOCTH MpHOOpPa);
A D< 1/400 eciu UCTIONIb30BAJICS TEOJOIUT NPH MPOBEICHHUH U3MEPEHHI;
A V=Vo-Vra™t

agrown

Cbemka mecTHocTH Tpu omomu GPS
BypHoe pa3BuTHe HayKu U TEXHHKH, a TakKKe MOTPEeOHOCTh B Oosiee OBICTpOM H



MOOMIJIBHOM OIIpeJIeNIeHUEe MECTOTIOI0KEHHUS, KOOPAWHAT U MPUPAILEHUH KOOPAMHAT TTO3BOJIAIIO
CO37aTh INPUHIUIHNAIBHO HOBOE HAIPABJIEHUE B WHKEHEPHBIX H3bICKAHUAX — CIIYTHUKOBBIE
METO/1bl U3MEPEHUS

B naHHOM Merose BMECTO IPUBBIUHBIX HENOJBMKHBIX IYHKTOB TIOCYJIapCTBEHHOM
re0JIe3UYECKON CETU HCHOJb3YIOTCS MOJBUXKHBIE CIYTHUKH, KOOPAMHATBHI KOTOPBIX MOYHO
BBIYMCIIUTH HA 000N MHTEPECYIOIUN MOMEHT BPEMEHHU.

Ha naHHBII MOMEHT ISl BBIIOJHEHUS PadOT CIIYTHUKOBBIM METOJIOM MCIIOJIb3YIOTCS
CIyTHUKHU JIBYX TJ100anbHBIX cucteM omnpeaeneHus Mmectononoxenus ['JIOHACC (I'JIOOanbHast
HaBuranumonnas CnyrHukoBass Cuctema - poccuiickas CIyTHUKOBas CHCTEMa HaBUraluu) U
NAVSTAR GPS (NAVigation System with Time And Ranging Global Positioning System —
HaBUTALIMOHHAsl CUCTEMA OIIPEAEIICHUs PACCTOSIHUS U BPEMEHH.

Metoant GPS n3mepennii B reoie3nu

Cratuueckre MeETOABl WM3MEPEHUsSl SBISIIOTCA Oo0Jiee TOYHBIMH, HO U TpeOyIOT
HanOOJIBIINX BPEMEHHBIX 3aTpaT. Bpems Ha OJHOM OmpenenseMoM ITyHKTE MOXKET KoJjeOaThes
ot 30 MHHYT /10 HECKOJBKHX YacOB, B 3aBUCHMOCTH OT HEOOXOJIUMOW TOYHOCTH M BHEIIHHX
ycnosuid. [Ipu nanHO#M Metomuku w3MmepeHwil Bce GPS mpueMHHKH CTOAT HEMOABIKHO Ha
TOYKaX C W3BECTHBIMH KOOPJIWHATAMH W Ha OMpeNeNiseMbIX Touykax. CTaTHYeCKHE METOJIbI
M3MEpEHHUsT OOBIYHO WCIIONB3YIOTCS TPU CO3JaHUE TE€OJAE3MUYECKHX CETeH pPa3IMYHOTO Kiacca
(rocymapcTBeHHast —reojie3Wveckasi CeTh, TOpOJCKas TreoJe3uveckass CeTh,  OIOpHAs
reoie3ndecKas ceTb U T.1.).

KuneMmatnyeckue MeTO IbI H3MEPEHHS MEHEE TOYHBI YeM CTaTHYECKHE, M MCIIOJIb3yeTCs B
OCHOBHOM JIJIsl TIPOU3BOJICTBA Tomorpaduyeckoil chbeMku. BpeMst nmpou3BoacTBa U3MepeHUi Ha
OJIHOM OIpeZieNIieMOM IMyHKTE B cpeaHeM OynaeT 3aHUMaTh He Oosee MuHyThL. [lpu nanHoit
Metoauke m3MepeHud omuH GPS npuemHuk (0a30BBbI) CTOMT HAa TOYKE C HW3BECTHBIMHU
KoopauHaTtamu, a BTopoit GPS mpuemHuk (poBep) mepeaBuraercsi OT Touke K Touke. Eciu Ha
00a mpuemMHuKa, 0a3y W poBEp, YCTaHOBHUTH pamuomoieM uiu GSM Moaem, TO TOSBUTCS
BO3MO>KHOCTB MCIIOJIb30BaTh PEKUM KHHEMATHKHU B peanbHoM Bpemenu (Real Time Kinematics
— KEJI). Pexum RTK mo3BosisieT MONMyYUTh KOOPAWMHATHI W TPHUPAIICHHUS KOOPAWHAT
HEMOCPEJCTBEHHO B MOMEHT H3MEPEHHsS C BBICOKOW TOYHOCTb, NPU YEM BpPEMsI CTOSHUS
MIPUEMHHKA Ha TOUKE 3aHUMAET HECKOJIbKO CEKYH]I.

[IpenmyriecTBa CHyTHUKOBBIX METOJIOB H3MEPEHUSI:

1. Bbicokasi CKOpOCTb MPOU3BOJICTBA pabOT;

2.MobunsHocTh GPS n3mepeHmii;

3.B0o3MOXHOCT TIPOM3BOACTBA paboT 0e3 mnpsmoi BuguMocTH Mexay GPS

MIPUEMHHUKAMU;

4.B03MOXXHOCTh MCITIOJIb30BaHMSI IPUEMHUKOB Ha 00J1bIIOM pacctosHue (10 30 Km).

3AKJTIOUUTEJBbHBIN ITAII
HaHeceHue HaA IIJ1aH TOYECK ChEMOYHOI'0 OﬁocHOBaHI/lﬂ no KOOpIII/IHaTaM

Jlns HaHeceHMs Ha IUIaH TOYEeK ChEMOYHOrOo OOOCHOBAaHUSA TO KOOPAMHATAM CTPOUM
ceTky u3 16 kBaapatoB (4 x 4) co cropoHoit kBaapata 10 cm. Ilman TeomoruTHON ChEeMKHU
cocrasigercs B macirade 1:1000,

JlnvHa cTOpoHBI KBajpaTta ceTkd B Macimitabe miuana paBHa 100 M. Hauwano xoopauHat
BBIOMpAEM B IOTO-3alafHOM yriay ceTkd. [loamuchiBaeM KakIyl0 JIMHUIO KOOPIMHATHOUM CETKU
uepe3 100 meTpoB (pucynok 17).

Jljis moCTpoeHHsI TOYKM MO0 KOOpAMHATAM HEOOXOJMMO BHaYalle ONMpeAeTuTh KBaapar, B
KOTOpOM JIOJDKHA OBITH TOuka. Touka cbeMO4HOTO oOocHOBanusi T1 wumeer criemyromue
KOOP/JAMHATHI:

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



[Tonp3ysice  MacmTabHOM  JMHEWKON U
U3MEpUTENIEM, OTKJIAJIbIBAIOT MO0 ocu X OT
00 ropusoHTabHOM arHUK (X = 100) o obeum
BEPTUKAJIbHBIM CTOpPOHaM KBajparta 31,7m,
COENIMHSASA KOHIIBI OTJIO)KEHHBIX PACCTOSHUM
npsiMON TOHKOW JMHHMEH. OT BepTUKAIBHOU
mian Y = 0 BmpaBo, MO TOCTPOSHHOM
100 npsmMoit —  61,6mM, nenaror HaAKJIOH
nuamerpom 0,1mMM, 00OBOIsI €ro Kpy>KKOM
auameTpoM 1,5 MM M NMOJNKMCHIBAIOT HOMEP
BEPILHHBI.

Pucynok 17. — Hanecenue Ha 11aH TO4EK 1O
KOOpIMHATaM

AHaJOTUYHO MPOU3BOJAT TMOCTPOCHHE BCEX JAPYTUX TOYEK CHEMOYHOTO OOOCHOBAHWUSI.
KonTponem cimy>KUT paccTosHUE MEXIYy COCETHHUMHU TOYKaMH. V3MepstoT Ha TUTaHe pacCTOsTHUE
¥ CPaBHHMBAIOT C TOPH30HTAIBHBIM IPOJIOKEHUEM STOW JIMHHH, B3SITHIM W3 KypHAJIa CHEMKH.
Pacxoxxnenne nomkHO OBITH B Tipedenax rpadudeckod TouHoctd mmiaHa 0,2 mm. Toukum
ChEMOYHOTO OOOCHOBAaHMS TIOCIEIOBATEIBHO COCAMHSIOT TOHKMMH JHHHAMHU. [locTpoeHHOE
TakuM 00pa3oM IMIAHOBOE 00OCHOBAHUE CITY)KUT OTIOPOH JIJIsl HAKJIAJAKH KOHTYPOB MECTHOCTH.

HaHeceHnue Ha IJIaH CUTYalMU

[Io naHHBIM TIOJIEBBIX HW3MEPEHUH H aOpPUCOB, BBIMIOJHEHHBIX IIPH IPOU3BOJICTBE
TEOJIOJIMTHON CBhEMKH, cocTaBisieTcss 1uiad B Macmrtade 1:1000. [Ipu momomm u3MepuTens,
re0/Ie3NYECKOTO TPAHCIOPTHPA U MACIITA0OHOW JIMHEWKH BCE MOJPOOHOCTH CHEMKH MEPEHOCAT
Ha IJIaH B TIOPSJIKE, 0OpPaTHOM ChEMKE.

Crioco0 noctpoeHus: 00bEKTOB MECTHOCTH Ha IJIaHE COOTBETCTBYET CMOCO0Y CheMKH Ha
MecTHOCTH. Ilpm mocTpoeHMH OOBEKTOB MECTHOCTH Ha IUIaHE BCE BCIIOMOTaTeIbHBIC
MTOCTPOCHHUS BBITIOJHAIOT B TOHKUX JIMHUAX (Kapargamiom 27T).

3HaueHus YIIIOB U PACCTOSHUS Ha IJIaHE HE MOAMUCHIBAIOTCS.

Cnoco0 moJIApHBIX KOOPAUHAT

[TonoxeHne CHEMOYHOTO TIMKETa CHUTYallMH, CHSTOTO TMOJIAPHBIM  CIOCOOOM,
OmpeeNseTcss KOOpAUHATAMU: MOJISIPHBIM YIJIOM M MOJISIPHBIM painycoM- BekTopoM. Harmpumep,
JUIS TIOCTPOEHUSI TOYKH 8 Teo/Je3MYecKUM TPAHCIOPTHPOM Ha ChEMOYHOW Touke mm 41,
MPUHATOW 3a TOJIOC, OT HAYajdbHOTO HampaBleHWs Ha mn 42 OTKIAAbIBacTCS 3HAYCHHUE
nosisipHOTro yria 60°56'30", n3MepeHHOro TEOJO0IUTOM NPU BU3UPOBAHUH HA CHEMOYHBIN NUKET
8, KOTOpBIN BbIOMpaeTcs u3 Tabu. 5. TpancrmopTup yOuparoT ¥ MPOYEpPUMBAIOT HAMpaBleHHE Ha
ChbeMOYHbIN nuKeT. Ha mosiyueHHOW JIMHUM OT ChEMOYHOM TOYKM OTKJIAJIbIBAIOT PACCTOSIHHUE B
120,87 m (Tabn.6) B macmtade miaHa. OcrajabHble TOYKH, MPUBEICHHBIC B TaOIUIlE 6, HAHOCAT
aQHaJIOTUYHO.

[TocTpoeHHbIE TaKUM 00pPa30M TOYKHU CUTYAIlMH COSIUHSIOT B COOTBETCTBUU C a0pPHCOM U
MOJIY4alOT KOHTYPBl 00bEKTOB MECTHOCTH.



Homep - dauHA
T opH30HTATEHEIN VT OI -
CHEeMOYHOL O o . " auHHA L,

MHESTA ( ) M

8 60 56 30 120,87

9 So 2 30 158,39

10 134 52 [y 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

tabmura 6.

Crnoco0 yrioBbIx 3aceuek. /[ HaHeceHUs Ha IUIaH OEperoBOW JIMHUM Ie0/1e3UYECKUM
TPAHCIOPTUPOM OT JIMHUMU NI 42-1 1mo Xoay CTpENKH OTKJIaAbIBAIOT T'OPU30HTAIbHBIE YIJIBI
KOTOpble BbIOMparoTcs M3 Talm. 7 i1 KaXxAOro CheMo4yHoro mnukera. MHWHaekc vy
TOPU30HTAJIIBHOTO yIJla Ha KaXJ0M ChEMOYHOM CTaHLUU COOTBETCTBYET HOMEPY CHEMOYHOIO
MUKETA.

Jliiga moctpoeHusi cbeMo4HOro nukera 20 mpu cbeMOYHOM Touke mn 42 ot nuHuu 42-1
oTkiaabpiBaeM yroi =20 68°25'30" (tabmuma 7), npu Touke 1- yrom =20 347°35'00". ITpomomkuB
CTOPOHBI 3TUX YIJIOB JI0 B3aUMHOTO NIEPECEUECHHUsI, TIOJIyYaeM Ha IJIaHe MOJIOKEHHE ChbEMOYHOTO
nuketa 20. Tak HakmaabIBaeéM BCE CHEMOYHBIE MUKETHI, CHATHIE CIIOCOOOM YIJIOBBIX 3aceyek.
CoenuHsieM IUIaBHOM JMHHMEW TMOJTYYEHHBIE MUKETHI B COOTBETCTBUHM C a0pUCOM U MOJIy4yaeM
KOHTYp PEKH.

Topu3oHTATBHEIH YTOI. H3IMEPEHHEEIH Ha
Homep . .
CBeMOTHOTO CBEMOUHOH TOUKE
) Crasnoma 42 Cranmma I
MHEKSTA R , N ) .
(- . ) [ (- . )
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 20 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
Tabiuua 7.

Cnocod nepneHAUKyAAPOB. [ HaKIaJAKU CbE€MOYHOro NMUKeTa 24 0T Havana ONOPHOMU
JUHUM TOUYKH 3 (HOMEpa BEpPUIMH CTOPOHBI TEOJOJUTHOTO XOJa, OTHOCHUTEJIBHO KOTOPBIX
IIPOU3BOINIACE ChEMKA I10 CIIOCOOY MEPIEeHAUKYISPOB, YKa3blBatoTcs B (Tabia. 8 ) 10 OCHOBaHUs
NEepIeHANKYIIApa OTKIaApIBaeM paccrosiHue 21,45 M B macuirabe miaHa. B KoHIIE OTJIOKEHHOTO
paccTosiHUS, MOJIb3YACh MPSIMOYTOJIbHBIM TPEYrOJIbHUKOM, CTPOUM MEPIEHAUKYIAp K JuHuM. Ha
NEePIEeHANKYIISIpEe OTKIAAbIBa€M €ro JUIMHy, paBHyto 36,09 m (tabn. 8). Ilocne Toro, kak Bce
TOYKHM MOJOOHBIM 00pa3oM OyayT IOCTPOEHBI, KOHIIbI TMEPHEHIUKYISIPOB HIU ChEMOYHbIE
MTUKETHl COEUHSAIOT B COOTBETCTBHH C aOpHCOM.



PaccToanue ot ,j.'IHHﬂ OEPIEHIUKYIAPA. M
HOMC}) TOYKH 10
CBEMOUYHOTO OCHOBAHHA
MaKeTa HOEPICHIHKYIAPA.
M
Ot Touxn: 3
23 448 29.02
24 2145 36.09
25 29,22 26.18
26 88.13 28,77
27 77.66 20.86
28 90.05 49.49
Ot Toukn: 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

(s (5:3: copasa

2.64

Tabmuua 8.

Crnoco0 JinHeiiHOli 3ace4KH.

CnocoboM JHMHEHHOW 3aceku ObLIM CHATBI Och jgopord (37) u crond JIDIT (36).
[TonoxeHne TOYEK CUTyalluu OIpeNesieTcs NepeceueHrneM JIBYX OKpPYKHOCTEH ONMCAHHBIX U3
BEpIIMH ONIOpHOU JuHMM paauycamu 1 Du 2 D .

[TocTtpoenne cbeMOUYHBIX MUKETOB 36 M 37 CBOAUTCSA M MOCTPOCHHE TPEYTrOJbHUKA IO
TpeM CTOpOHAaM, JJTMHBI KOTOPBIX H3MEPEHbl Ha MECTHOCTH W TpHUBEAEHBI B Tadmuie 9.
OtxiagpiBaeM B MaciiTabe miaHa paccrostaue 20 M ot Touku | Ha muHIN |-2 1 0TMEYaeM TOUKY
|. I3 Tabmuisr 8 BeiOupaem 1 D u 2 D ansg 36 cremounoro nukera oT Touku I paguycom 1 D
MPOBOJIUM JIYTY, OT CTBOpHOHM Touku | pammycom 2 D mpoBogum BTOpylo Ayry. B mepecedenun
ATUX YT 0003HAYaeM ChEMOYHBIN MakeT 36.

AHaJOTHYHO MMOCTPOCHUE ChEMOYHOM TOUKH 37.

Honep crenmounoro Hsmepennaa I1HHEA. M
MHKETA D, D,
36 17,27 10.06
37 25.85 15.23
Taomuma 9.

Od¢opmiienne niiana

[Tocne mpoBepky MPaBHIBHOCTH MMOCTPOCHUSI KOHTYPOB MECTHOCTHU BCE JOMOJTHUTEIIBHBIC
JUHUKA YOUPAOT W TNPUCTYNMAIT K O(GOPMIICHHIO IUIaHA, MpPEIBApUTEILHO MOKa3aB padoTy
IIPEIOIaBaTEIIIO.

[Mopsinok BbIYEpPUMBAHMS IUTAHA TYIIBIO W KpPackaMd MOXET OBITh PEKOMEHIIOBAaH
CHEAYIOIIUI:

- BBINOJIHSAETCSI OTMBIBKA BOJHBIX MPOCTPaHCTB. [lepen okpackoil MOBEPXHOCTh OyMaru
clieayeT

YBIQKHUTh YHCTOW BOJIOW KUCTHIO M, JaB MPOCOXHYTh, Ha CJIETKa BJIAXHYI, HO HE
MOKPYIO TOBEPXHOCTh OyMaru HaHOCSAT HECKOJIBKO pa3 BOJHBIN PacTBOP JO TMOTy4EHHUS] HY)KHOTO
OTTEHKa,

- BBIYCPUMBACTCS KOOPAMHATHAS CETKa (CETKY KBaJIpaTOB MOJIHOCTHIO HE BBIUCPUHMBAIOT,
0003HAYAIOT JIMIIL KPECTHKAMH 3€JICHOTO I[BETa 6X6 MM WX BEpPIIMHBI), @ TAK)KE BCE MyHKTBI
ChEMOYHOI'0 00OCHOBAHMS B COOTBETCTBUU C [4];



- BBIMOJIHSIOTCS Bee Haanucu. Lpudt aist Haammucy J0JKeH COOTBETCTBOBATH [4];

- BBIYEPUMBAIOTCS MHKCHEPHBIC COOPYXKEHHS, KHUJIbIC JOMa U HEXKUJbIE TMOCTPOUKHU, a
TaKKe MyTH COOOLICHUS M COOPY)KEHHUS MpPHU HHUX: JOPOTH, CETH MOA3EMHBIX KOMMYHHKAIUH,
JIMHHHU JIEKTpoIepeiay;

- BEIYEPUUBAIOT OEPETOBYIO JIMHUIO U BHIIOJIHSIOT HAJIMCH BOIHBIX IIPOCTPAHCTB;

- odopmiieHHE pPAaMOK M pa3MEUICHWE HAAMHCEeH 3a paMKaMH IUIaHA TPOBOJAT B
COOTBETCTBUHU C MpHIIOKEeHUEM K [4] mst macmtada 1:1000.

Marepwuasl, KOTOpbIE HEOOX0IMMO PEAOCTABUTH B OTYET:

1. IloneBoil ’KypHaa U3MEPEHHBIX YIJIOB U JIMH JUHUM.

2. BetoMOCTh BEIYHCIICHUS! KOOPAUHAT TOYEK TEOJOIUTHOTO X01a.

3. BetoMOCTB BEIUUCIIEHNS OTMETOK TOUYEK CHEMOYHOTO0 000CHOBAHMUS.

4. AOpucbl ¢ cHUTyanued MECTHOCTH, BBIMIOJIHEHHBIE HAa TOYKAaX CBEMOYHOTO
000CHOBaHUS.

5. CxeMa T€0J0IUTHOTO XO1a.

6. Tomorpaduueckuii mian B Macmrtade 1:1000, BBIMOTHEHHBIN Ha JHICTE BaTMaHa
¢dopmara Al.

7. OTueT 0 BBINIOJHEHHOM padoTe.

[Ipn mpoxoxJaeHUM YYeOHOW TIPAKTHKH 10 TEOJIC3MH CTYJACHTaM HE0O0X0IUMO
MMO3HAKOMUTKCS ¢ pabOTOM COBPEMEHHOTO T'€0JIC3UIECKOT0 000PYIOBAHUS M C UCIIOJIE30BAHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH JUII OCBOCHHS METOIMK OOpabOTKH pa3HOPOHOM
WH()OPMAIMK TIPU BBITOJIHEHUH ITOJIEBBIX TOMOTPado-TeoAe3NIecKuX paboT M TPH PEIICHUH
CHelHabHBIX 3a]]a4 NH)XEHEPHOU Ieo1e3un

[ToaroroBka oTueToB. POPMBI OTYETHOCTH IO UTOTAM MPAKTUKH.

dopmMaMu OTYETHOCTH 10 UTOTaM MPOXOKJEHUS TaHHOM MPAKTUKU SIBIISIOTCS: THEBHUK
npakTuku (mpuitokenue 1), otder o mpoxoxaeHun npaktuku (IIpunoxkenue 2).

Lenb otyera — ompeaeneHHe CTENEHU MOTHOTHI M3YYEHUS OOYYarOIIUMCS MPOrPaMMBbI
npakTukd. OTdeT JODKEH ToKa3aTh  ypOBEHb  CQOPMHUPOBAHHOCTH  KOMIIETEHLHUN
00y4JaroIerocs, ero CrocoOHOCTh MPAKTUYECKU OIICHUBATH d(P(PEKTUBHOCTH PabOTHI.

[lo 3aBeprieHHI0 y4eOHOM NpakTHKU Kaxzaas Opuraga (GopMHupyeT U IpPEIOCTaBIISIET
pykoBoauTeNt0 «OT4eT 00 YIeOHOM MPAKTHKE.

CTpykTypa oTUeTa N0 NPaKTHKe.

Jlis  OueHKW 3HAHWUW, YMEHUH U HaBBIKOB M (WIM) OMNbITa JEATEIbHOCTH,
XapaKTepU3YIOMIMUX 3Tanbl (HOPMHUPOBAHUS KOMIIETEHIIMI B MPOIECCE OCBOCHHS OCHOBHOM
npodeccuoHalbHON 00pa30BaTeNbHOM MpPOrpaMMbl B pe3yJbTaTe MPOXOXKACHUS MPAKTUKH
HEOOXOIUMBI CJEIYIOIINe MaTepUalbl: OTYET O MPAKTHKE, BBINOJHEHHBI B COOTBETCTBUH C
pPEKOMEHAANNUSIMHU, THEBHHUK MO MPAKTHKE.

OT4er 0 MpakTUKE COCTABIISIETCS BCEMH WiEHAMU Y4eOHOU Opuranbl, ¢ y4acTHEM
Ka)KJ0T0 00y4aroIIerocs 1 I0JDKEH OTPaXkaTh IATEIIbHOCTh OpUrabl B IEPUO]T MPAKTUKH.

OT4eT COCTOUT U3 HECKOIBKUX Pa3/IeoB: BBEICHUS, OCHOBHOM YaCTH U 3aKJIFOUEHUSI.

Benenue nomxHO 0000INUTE cCOOpaHHBIE MaTepUAIbl U PACKPBITH OCHOBHBIE BOIIPOCHI U
HaIpaBJIeHUs, KOTOPHIMU 3aHUMAJIMCh 00YJaroIIerocsi Ha MPaKTHUKeE.

OcHOBHasl 4acTh BKJIIOYAET B ce0sl aHATUTUUYECKYIO 3alHMCKy MO pas3iesiaM MPUMEPHOTro
TEMaTUYECKOTO IJIaHa MPaKTUKU.

B 3aknrodueHun npuBoASTCS 00IIME BBIBOJIBI M MPEATIOKEHUS, a TAKXKE KPAaTKOe OMUCaHHe
MPOJIETIAHHOM paOOThI U IAI0TCS MPAKTHUECKHUE PEKOMEHTIAIUH.

CrpykTypa oTuera

1. llenu u 3a1a4u IPaKTUKA

2. [IpaBuiia oOparmieHus ¢ reoAe3NUYeCKUMHU MpUOopaMu U UX XpaHEHHE.

2.1 TeomonurHas ChbeEMKa

2.2. HuBenupoBanue. Buapl HUBETUPOBAHHUS.



2.3. TaxeoMeTpuyecKas CbeMKa.

2.4. Cremka MecTHOCTH TIpu Tomotu GPS

3. BBIBOJIBI 110 TIPAKTHKE

3ammTa OT4eTa O TIPAKTHUKE TIPOBOAUTCS TIepes] KOMHUCCHEH, B COCTaB KOTOPOWH
BKJIFOUAIOTCS: 3aBeAyOMUi Kadeapoil (mpencenaTesib KOMUCCHH), PYKOBOIUTENb IMPAKTUKH,
OTBETCTBEHHBIN 332 OPTaHU3AINIO U IPOBEICHUE TPAKTUKH.

B mpouecce 3amuThl Kaxablii oOywarommiicss Opuraabl JIOJDKEH KpaTKO H3JI0KHUTh
OCHOBHBIE pe3ylbTaThl MPOJCIAaHHONW pabOTHl, aHaNIW3 IMOJYYCHHBIX MAaTepHajoB, JIaTb
000CHOBaHHBIE BBIBOJIBI II0 UTOTAM MPAaKTHKH. 1o pe3ynapraTram 3amuThl KOMHUCCHUS BBICTABIISIET
oOyJaroniemMycs 3a4er.

Pesynbrat 3amuThl NPaKTUKKA YYUTHIBACTCS HapaBHE C DK3aMEHAMOHHBIMU OLIEHKAMH 110
TEOPETHUECKUM KypcaMm, MPOCTABIISETCS B 3a4€THYIO KHI)KKY M aTTECTAI[HOHHYIO BEJIOMOCTD, U
YUUTBIBAETCS MPU MOJIBECHUH UTOTOB 001l yCIIeBaeMOCTH 00y4aroIIerocs.

OObyuaromuiics, HE  BBIIOJHMBIIMK  IPOrpaMMy  IIPaKTHKH, MTOTY4YUBIINI
HEYJOBJIETBOPUTEIBHYIO OLIEHKY TPH 3alIUTE OTYETa, HANPABISIETCS HA MPAKTUKY TOBTOPHO B
CBOOOJHOE OT y4eObl BpeMsi MJIM OTUHUCIIAETCS U3 Y HUBEPCUTETA.

HenpencraBinenne oOy4yarommuMucs OTYETOB B  YCTAHOBJICHHBIE CPOKH  CIIEAYET
paccMaTpuBaTh KaK HapylleHWE JWCIUIUIAHBI U HEBBINIOJIHEHHWE ydyeOHOoro mmiana. K Takum
o0OyJaromuMcsi MOTYT OBITh TPUMEHEHBI Mephl B3BICKAaHHS - HE JIOMYCK K CECCHH WIH K
MOCEUICHUIO 3aHATHH JI0 CIAYX U 3alIUTHI OTYETa U T.1I.

DOoH/ OLICHOYHBIX CPEACTB VISl IPOBEACHHUS ATTECTALMH 00y4aIOIIUXCH 10 Y4eOHOM
NMpaKkTHKe
dopma O1IeHKH yueOHOM MPAaKTUKHU - 3aYeT.
OneHka 3a MPakTHUKY NMPUPABHUBAETCS K OLIEHKAM TEOPETUYECKOTO OOy4YeHHs U
YUUTBIBAeTCS MPH MOJIBEIEHUU UTOTOB 00IIel ycreBaeMocTH oOyuaromerocs. Pe3ynbraTsl
3alUThI OTYETA O MPAKTHKE MPOCTABISAIOTCA B BEJOMOCTH M 3aU€THOM KHIDKKE 00yYaromerocs.
3adeT MOXKET MPOBOJUTCS C YIETOM OATITbHO-PEUTHHTOBOM CHCTEMBI OIICHKHU (10 BBIOOPY
npenojaBaTelns) - OaabHO-PEHTHHIOBasl KapTa OILEHMBAHHUS KOMIIETEHIIHI: «3a4TeHO», €CIU
obydarommiics Habpan ot 60 1o 100 6amioB, «He 3a4TeHOY - MeHee 60 GamtoB.

Bonpocsl K 3a1uMTe 0TYETA 110 reoIe3nIeCKOi NPpaKTHKe

1. ITopsiiok nelcTBUM IpU ONPEIETIEHUU MarHUTHBIX a3UMYTOB CTOPOH
TEOJIOJUTHOTO XO4a.

2. 13 yero ckia/ipIBaeTCsl U3MEPEHUE YIIIOB CIIOCOOOM ITPUEMOB?

3. Kakum criocoOoM U3MepsoT FOpU30HTANIBHBIE YIJIs IIPU TaXEOMETPUUYECKOH
CHEMKH?

4. Yto Ha3pIBaETCs BHICOTOU T€0A0JIUTA?

5. Ha ckombKo rpatycoB OTIMYAETCs NPSAMON IUPEKLMOHHBIN yroJl CTOPOHBI
TEOJIOJUTHOTO X0/1a OT 0OpaTHOro?

6. Kak ypaBHMBAIOT yIJibl T€OJOAUTHOTO X0a? JlomycTiMast yriioBasi HeBs3Ka.
7. Yto Ha3bIBaeTCA AUPEKIIMOHHBIM yriiom?

8. ®opmyia CBsA3M MEXAY IUPEKIIMOHHBIMU YIIIaMH U yIIIaMU MEXJly CTOpOHAMHU
TEOJIOJUTHOTO XOJa.

9. Yro Ha3bIBalOT pyMOOM?

10. Cas13b Mex 1y pyMOaMH U TUPEKLIMOHHBIMU YTJIaMU CTOPOH TEOI0JIUTHOTO
X0/ 10 4eTBepTAM((hOpMYIIbI).

11. Beruucienue ropu30HTaIbHBIX IPOJIOKEHUN TUHUN Ha MECTHOCTH.

12. Beruucnenue npupaiieHuii koopauHar (popmyssl).

13. OTnuune TaxeoMeTpUIECKO ChEeMKH OT TE€OJOTUTHOM.

14. Tlonnas u cokpateHHast GOpMyJIbl TPUTOHOMETPUYECKOTO HUBEINPOBAHHUSL.
15. OnpeneneHue pacCTOSIHUN HUTSIHBIM JaJIbHOMEPOM.



16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

UTo noHUMaeTCs 1MoJ| CIOBOM «HUBEITUPOBAHUE)?

TexHnueckoe HUBEIUPOBAHUE, KOHTPOJIb.
Urto Ha3bIBAIOT MIpodusem?
Brrurcnenue mpoeKTHRIX YKIIOHOB Ha mpoduiie.
Brrurcnenue mpoeKTHBIX U pab0dYrX OTMETOK Ha poQuie.
Brruncienue 0TMETOK TOUEK HYJIEBBIX paloT.

BriHOC nHKeTa Ha KPUBYIO.
JHatb onpenenenne ropuzonta npudopa (I'TI).

Jy1st wero ciy>kat ropu3oHTaIN?

JlaTh ornpeziesieHne TOPU30HTAIISIM, BBICOTE CEUCHUS, 3AJI0KEHUIO.
®opmyna onpeaesieHns 00beMOB 3eMIISIHBIX Pa0OT.
[TocTpoenre Ha MECTHOCTH yIJla 3aJJaHHON BETUYHHBI.
[TocTpoeHre Ha MECTHOCTH JIMHUM 3aJaHHOM MPOEKTHOM JITTUHBI.
Brinecenne Ha MECTHOCTE TOYKU C 3aJaHHOIT OTMETKOM.
Ornpezenenne BEICOTHI COOPYKEHUSI.

Onucanue nokaszaTesieil 1 KpUTEPUEB OLIEHUBAHUS KOMIIETEHIINI Ha pa3IMYHBIX dTanax ux

(hopmMupoOBaHUS, OTTMCAHNUE NITKAJTT OTICHUBAHUS

Paznemnsr [xama
Ne | Kommnere s
y (oTarmer) IToxazaTenyu u KpUTEPUH OLLIEHUBAHHUS OLICHUBAHHUS
n/n | HOUU
NIPAKTUKU MuH-Makc

Pexornociiupoka. [loBepku mpubGopoB u
000pyI0BaHUS.

TeononmTHas cheMKa MecTHOCTU. M3MepeHue
TEOJ0JUTOM TOPU3OHTAIBHBIX YIJIOB.
[Ipoxnaaka TEOAOTUTHBIX XOJ0B U ChEMKa
CUTYAIIH.

O06paboTka pe3yabTaTOB TE€OAOJUTHOTO XO/Ia.
Onpenenenue mwiomaneu. [loctpoenue miana
TEOJOJIMTHOM CHEMKH.

HccnenoBaHus ¥ IOBEPKU HUBEIUPA U PEEK.
OnpezeneHne BICOT MyHKTOB ChEMOYHOTO
000CHOBaHMSI C LIEIBIO TIOJTy4YeHUs HH(DOpMaIun
0 penbede MeCTHOCTH.

Cocrapienue iaHa MecTHOCTH. OnpeiesieHue

1 IK-1 1,2 MOJIO’KEHUS TOYEK OTHOCUTENILHO ITYHKTOB 30-50
OIIK-1 CHEMOYHOI'0 000CHOBAHUSA: IIJIAHOBOE —
MOJIIPHBIM CITIOCOOOM, BBICOTHOE —
TPUTOHOMETPUYECCKUM HUBEITUPOBAHHEM.
O0paboTka pe3ynbTaTOB TAXEOMETPUUECKOU
ChEMKH:

- BBIYUCJIEHUE KOOPJMHAT U OTMETOK ITyHKTOB
TaxeOMETPUUECKHUX XOJIOB;

- BBIYHUCIIEHUE OTMETOK PEEUHBIX TOYEK;

- IOCTPOEHHE TUIAHA TAXEOMETPUUECKON CHEMKH
Matematuueckas 00paboTKa reo1e3nIeCKuX
U3MEPECHUIN

KamepanbHas 00paboTka, BeIYepUHBaHIE
TONOrpaUuecKoTro MiIaHa.




[1K-2
OIlK-1

2,3

[Ipsimas yrinoBas 3aceuka. JIuneitnasy, oOpatHas
yIJI0Basi, KOMOMHUPOBAHHAS 3aCEUKA.
[Ipumenenne 'HCC mist onpenenenust
KOOPJAWHAT TOYEK 3¢MHON TTOBEPXHOCTH.
O06paboTKa MOTy4YEeHHBIX JaHHBIX B PE3yJIbTaTe
ucnoJiibzoBanus ' HCC npreMHUKOB.
[IpoexTupoBaHue 3eMEIBHOTO y4acTKa
3a/laHHOM MJIOLIAN U COCTABIIEHUE
Pa30MBOYHBIX YEPTEXKEH I BBIHOCA TPOEKTHBIX
TOYEK B HATYPY PA3IMYHBIMU METO/IAMU:

a) METOJI ITPOJIOKEHUS TEOIOJTUTHOTO XO/a;

0) MOJIAPHBIA METOI;

B) METO/I IPSIMOYTOJIHBIX KOOP/INHAT;

') METOJ1 TPOMEPOB IO CTBODY;

1) METO/J1 3aCEYEK.

[IpoBepka BHIOIHEHHBIX Pa0OT C MPUMEHEHUEM
AIIEKTPOHHBIX TAXEOMETPOB.

[TocTpoenue TeoJOTUTHOTO X0/1a.

Merton nepneHANKYISpOB. 3aKpeIIeHHE U
odopMIIeHHEe Ha MECTHOCTH BOCCTaHOBJICHHBIX
ME)KEBBIX 3HAKOB.

Maremartnueckas 00paboTKa Ireo/Ie3MIeCKIX
A3MEpEHUH.

KamepanbsHas 06paboTka, BEIYepUUBaHUE
TomnorpaduyecKoro IjiaHa.

30-50

HUTOI'O:

60-100
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MNOPAJOK 3AIIOJTHEHUSA U BEJIEHUS THEBHUKA
1. JIHeBHUK 3amoHsAETCS 00yJarOIIUMCS M PETYISIPHO BENIETCS B
TEUEHUE BCEU IPAKTUKU:
2. JIHEeBHUK XpaHHUTCS B YHUBEPCUTETE 0 OKOHYAHUS 00YJaIOMIMMCS

00y4eHwsI.

JIHEeBHMK MPaKTUKK pa3paboTaH Kadenpoli 3eMIIeNoNIb30BaHUs U 3eMETBHOTO

kagactpa bI'Y

[Tpunoxxenue 1
OI'bBOY BO BbypsTckuii rocy1apcTBEHHbIN YHUBEPCUTET

nmenu [Jopxu banzaposa

®axkynpTeT OM0JIOTHH, TeoTpaduu U 3eMJIETI0Ib30BaHUS

Kadenpa 3emirenons3oBanms 1 3eMeIBHOTO KaacTpa

JJTHEBHUK YUEBHOM MPAKTUKH

OGyuatomerocs
(®UO, Ne rpyrmmbr)

r. Yian-Yim
20 T.



IMAMSITKA

1. IIpakTHKa SBJISIETCS OPraHUYECKON YacThi0 yueOHOTO mpolecca U
CIIY)KUT ILEJSIM 3aKpeIUICHUS M YIIIYOJNeHHsS TEOPETHUYECKHX 3HAHHM,
nproOpEeTEeHUsT HABBIKOB pabOTHI B TOCYIapCTBEHHBIX, OOIIIECTBEHHBIX U
YaCTHBIX OpPraHU3aLUsX.

2. Ha mpakTuKy JOmycKaroTcst  oOydJaromuecsi,  IOJHOCTBIO
BBITIOJTHUBIIIME YI€OHBIH IUTaH TEOPETHUECKOTO O0YIEHUSI.

3. Ilepex BBIE3JOM HA TMPAKTUKY oOOydawummiics  JA0JKeH
03HAKOMHTBCSI C IPOrPaMMOI MPAKTUKU, COJEPKAaHUEM TPEACTOSIINX
pabort, Qopmoit oTueTHOCTH TO mpakThke. OOyuwaromuiics o00s3aH
MOJIYYUTh:

- THEBHHK MIPAKTHUKH;

- UHIUBUAYaJIbHOE 3aJJaHHe.

4. Bo Bpems pOX0XKACHUS IPAKTUKU 00y4YaroIuiics: 00s13aH:

- W3Y4YUTh U CTPOTO COOJIOJATh JEHCTBYIOIIME B OpraHU3aliu
MpaBUJIa OXPaHbl TPyAd, TEXHUKH OE30MacCHOCTH U MPOU3BOICTBEHHOM
CaHHUTapHUU;

- NOAYMHATCA  JEUCTBYIOIIMM B  OpraHu3alUM  [paBUiIam
BHYTPEHHET0 TPYJOBOI'0 PacHopsIKa;

- BBINOJHATH AJMHHUCTPAaTHUBHBIE IPOM3BOJCTBEHHBbIE U HAy4HO-
TEXHUYECKUE YKa3aHUs PYKOBOJAUTENIEH MpPaKTUKH, OOecredynBaTh
BBICOKOE Ka4eCTBO BBIIOJIHIEMBIX paboT;

- BBINOJIHUTH padoTy, MPeAyCMOTPEHHYIO MPOTPaMMOM MPAKTUKU U
WH/IMBUYaJIbHBIM 33JJAaHHUEM.

5. Ilo oxoHuUaHMM NPAKTUKU OOYYaAIOIIMHCSA 3aIOJHSET JIHEBHUK,
COCTaBJISIET MMCbMEHHBIH OTUeT.

6. OOyuarommiics, He BbBIIOJHMUBIIMIM IporpamMmy HpaKTHKH,
MOJIyYUBIIUN HEYAOBJIETBOPUTEIbHYIO OLIEHKY IIpU 3alIUTE OTYeTa,
HanpaBJsieTCsl MOBTOPHO Ha NPAKTUKY. B OTIENBHBIX cilyyasix peKTOp
[0 WUTOraM MpPaKTUKH MOXKET paccMaTpuBaTh BOIPOC O JaJIbHEHIeM
npebbIBaHuU oOyuatonuiicsa B BY3e.

OBIUE CBEJEHUA

1. Mecto npoxoxaeHNUs IPAKTUKH_
2. PykoBoguTenp y4eOHOU MPAKTHKH

(®UO, nomKHOCTb, y4. CTENEHb, Y4. 3BaHUE)
3. JlaThl mpOXOXKACHUS MPAKTUKHU 110 YICOHOMY IUIaHYy:

«

»

201 r. 1o «

201 r.



3AKVIIOYEHME 11O ITPOXOXKXJIEHUIO ITPAKTUKHU

1. 3axmroueHne oOydaromerocst IO HMTOTaM  NPAKTHKH,
IIPEIIOKEHUS o COBEPIIECHCTBOBAHUIO OpraHu3anuu
MPAKTUYECKON TOATOTOBKU YI€OHOU PAKTUKU:

CBEJEHUA O PABOTE HA YYEBHOM ITPAKTUKE

OOyuaroruiics /

(monmucek) (®HNO)
& » 20

[Hara Kpatkoe coneprkaHue BBIIOTHAEMBIX PadOT
« »-« »
20 r.
« »-«K »
20 r.
« »- LK »
20 T.
« »- K »
20 r.
((_ » = ((_ »
20 r.
((_ » - ((_ »
20 r.

PyxoBoaurens yueOHOM

IMPAKTHUKHU

(moamuch)

«

»

(PUO)
20




BYPATCKUIM IT'OCYJIAPCTBEHHBIM YHUBEPCUTET

HAITPABJIEHUE
HA Y4eOHO-BbIe3JHYIO IPAKTHKY
IIpuxa3s Ne _ oT _

[lepuon npoxoxaeHus: yaeOHOM NPAaKTUKU C

«_ » 201 r.mo«__ » 201 r.

OOyuaromuiics _

Hanpasnenue noarotoBku _

[IpakTuka npoBoautrcs B coorBerctBuu ¢ Ycraom ®I'BOY BO
«bI'Y», YuebubiM miaHoM u IlonoxxeHueM 00 ydeOHO-BBIC3THOM
MPaKTHKE.

Mecto IIPpOBCACHUA:

PYKOBOI[I/ITCJ'IB IIPAKTUKU:

OBIIUE TPEBOBAHUS K O®OPMJIEHUIO
OTYETA 110 IPAKTUKE

1. Otuer oOyuaromierocss O IMpakTHUKE MPEACTaBIsSIETCS B
MAIIMHOTIMCHOM MJIM KOMITBIOTEPHOM HCIOJHEHUU PYKOBOUTEIIO
y4eOHOH MPaKTHKH MOCIIe OKOHYAHUS MPAKTHKH, HO HE MO3/IHEE, YeM
3a HEJIEITIO 10 YCTAaHOBJICHHOTO MTPUKA30M CPOKA 3aIIUTHI OTYETA.
2. Otyer  cocTaBisieTcsi B COOTBETCTBUM  C  BBIJAHHBIM
o0yyJaromemMycst METOIMIeCKUMU YKa3aHUSIMHU.
3. OcHOBHBIE pa3/eibl OTUETA:
1. BBeaeHue - KpaTKasi XapaKTepUCTHKA OpraHu3aluu (y4pexaeHus,
BEJIOMCTBa), IJe 00yJaronuiicst MPOXOIuI MPaKTUKY;
2. OcHOBHAsl YacTh - aHAJIN3 MaTepUAIIOB, COOpAaHHBIX BO BpeMs
NPaKTUKHA, CUCTEMaTH3UPOBAaHHBIX B COOTBETCTBUHM C  TEMOWM
KYpCOBOH (JIMIIIOMHOM) paboThl (1Ba-Tpu naparpada);
3. 3axJIr04eHHe - BEIBOJIbI M IPEJIOKEHHSL.
4. B otuere HEOOXOIUMO OCBETHTH CJICAYIOIINE BOMIPOCHI:
- CBEJICHUS O MOPAJKE U CPOKAX IPOXOKICHUS IPAKTHKH;
- cBeleHMs O O0a3e MpPAaKTUKU (XapaKTepUCTHKA OpraHU3aluy,
JEUCTBYIOIME B OpraHu3allMyd IpaBUIa OXpaHbl TPYyAd, TEXHUKU
0€3011aCHOCTH 1 MPOU3BOJACTBEHHON CaHUTAPUU U 1IP.);
- HAy4YHO-TEXHHYECKOE COJEep>KaHHWE OCHOBHBIX pabOT IMPAKTUKHU C
IpeBapUTEeNbHBIMU BbIBOJAAMU 110 HUM;
- KpaTKoe CcOOOIleHWEe O COACP)KAaHUU U  BBIIOJHEHHUH
UH/IMBUYaJIbHOTO 3a/laHMsL.
4. Ot4eT MO MNpaKTHKE 3alIMIAeTcs OOydyaroIllUMCS B CPOKH,
ycTaHOBIIEHHBIE Kadeapoil.
5. HUTorosas o1eHka 3a yueOHYIO IPAKTUKY 3aHOCUTCS B 3aUETHYIO
KHUKKY.



NHANBUAYAJBHOE 3AJJAHUE OBYYAIOLIETI'OCA JJIA 3BAMETOK
IO YUYEBHOM MPAKTHUKE

1. Ilnanupyemoe coaepkanne paboThl HAa TPAKTUKE:

PykoBouTE h IPAKTHKH /
OT YHUBEPCHUTETA (®HNO) (monmuce)
«  » 20 T
OOyuaroruiics /
(®UO) (moamuce)

« » 20 r.




XAPAKTEPUCTHUKA

IlonoxuTenpHBIC CTOPOHBI:

3aMedaHus:

3aKkioueHne O TOTOBHOCTHM CaMOCTOSITEIbHO peuiarb  y4eOHO-
MPAKTUYECKUE 3aJaui:

PykoBoautesns yueObHOM /
MIPAKTUKHU (®UO) (moamuce)

« » 20 T.

OILIEHKA YUYEBHOM IIPAKTUKH

1. PykoBoautens yueOHOU NMPAKTUKU:

(3auTeHo / He 3a4TEHO)

2. YieHBbl KOMUCCHH IIO 3alATE OTYETA:

2.1.
(3auTeHo / He 3a4YTEHO)
/
d.1.0. MMOAITHUCH
2.2.
(3auTeHo / He 3aYTEHO)
/
d.1.0. HOOIINCE
2.3.

(3auTeHO / HE 3aYTECHO)

/

d.1.0. HOAIIUCH

3. UWrorosas oneHka:

(3auteHo / He 3auTe



[Tpunoxenue 2
MunuctepcTBO 00pazoBanus 1 Hayku Poccuiickoit @enepanuu

OI'BOY BO «bypsTckuii rocyjapCTBEHHBIN YHUBEPCUTETY

dakynpTeT OMOJIOTHH, TeoTpadu 1 3€MIICTIOb30BAHUS

Kadenpa 3emienonp3oBanust ¥ 3eMEJIBHOTO KaacTpa

OTYET
O TpOXOKIICHUH _ MIPAKTHKU
(BUA IPaKTUKH)
(TUI TPAKTHUKH)
—olQyyaromerocs _ . Kypca
(®HO)
(dhopMbI 00yUeHHUS _ TPYIIIIbI

HaTPaBJICHUS TOATOTOBKH _
(mmdp/Ko 1, HANMEHOBAHUE CICIUATBHOCTH / HAIPaBICHHS TIOTOTOBKH)

Mecto IPOXOKACHUA ITPAKTHKH

CpoOK IpakTUKHU C € » 20 . mo« » 20 .

Tekcr oTuera:
(Omuem no npaxmuke 00J4CEH COOEPAHCAMb C8eOeHUsl O BLINOJIHEHHOU 0Oyuarwumcs pabome 8

nepuoo npakmuxu (omuem o GblNOJHEHUU UHOUBUOYATbHO20 3A0AHUs), KPAMKOe ONUCAHUe CIPYKMYpbl

u dessmenvbHoCmu 6A3bl NPAKMUKU).

IIpakTukant:

(®UO, noamnucs)
COI'JTACOBAHO:

PykoBoauTens MpakTUKU OT Y HUBEPCUTETA

(®UO, 1omKHOCTD, TIOIIHCH)
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