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BBEJIEHUE

VYcnemHas noAroToBKa CTyJEHTOB TpeOYyeT NMPaBWJIBHOW MOCTAHOBKH BCEX BUJOB 3aHATUHN
pyu 0053aTeTLHOM U ITOCTOSTHHOM COBEPIICHCTBOBAaHHH y4eOHOTO Iporecca.

M3yueHne reone3ny HAYMHACTCSI C M3YYCHHsS TEOPHM IIPEIMETa, CONPOBOXKIAIOLIETOCs
NPAKTHYECKUMH 3aHATHSIMU B CHEIMAIBLHO O00OpY/IOBAaHHBIX KaOWHeTaX. B mpomecce mpakTHUecKux
3aHATUH CTYICHTBHl 3HAKOMATCS C HMHCTPYMEHTAMH W TIPHOOpaMHM, BBITIOJIHSIOT BCEBO3MOXKHBIC
UCCIIIOBAaHMS M TIOBEPKU B JIAOOPATOPHBIX YCIIOBHSX, a TAKKE PasiM4YHbIe M3MepeHus. [IponsBomst
BbIYHCJIIMTCIIBHBIC pa6OTbI 110 paHEC BBIIIOJIHCHHBIM U3MCPCHHUAM.

3aBepIIArONMii 3Tal M3Y4YCHHs TeO[E3UHM — II0JieBast ydeOHas IMpaKTUKa Ha CHEHHATbHOM
y4eOHOM IOJIUTOHE.

NEJN U 3AJAYA U3YUYEHUS ITPAKTUKU

Lenn npakTUkM - 3aKpelyieHWEe M CUCTEeMAaTU3MPOBAHHUE TEOPETUUYECKUX 3HAHMIA,
npuoOpeTeHre HABBIKOB  IMPAKTUYECKOM  TOJNEBOM  paboThl 1O  CO3AAHUIO  OPUTHHAJIOB
TonorpaMyeckux U 3€MIIEYCTPOUTENBHBIX KapT U IUIAHOB, I[IOJNIyYaeMbIX B pe3ylbTaTe
re0/Ie3NYECKUX U TONOTpaprIeCcKUX padoT.

3agauu NpaKkTHKHU
3amauaMy IPAKTUKH SBIISIOTCA:

- OpraHM3alMOHHO-TIOITOTOBUTEIbHBIE PAOOTHI, TOBEPKHU I'€0/Ie3MUECKUX TPHUOOPOB.

- TIOJIy4YeHHE HABBIKOB B YIJIOBBIX M JIMHEHHBIX M3MEPEHUSX, B TEOMETPHUECKOM HUBEIUPOBAHUU
TEXHUYECKOU TOUHOCTH.

- BBINIOJHEHHE TIOJNIEBBIX W KaMepalbHBIX pPAa0OT MpH TPOU3BOACTBE TEOJOJUTHOW CBHEMKH,
TaXeOMETPUYECKON ChEMKH, HUBEIMPOBAHUU TMOBEPXHOCTU MO KBajparaM, JMHEHHBIX H3bICKaHUI
Tpaccel. CuctemMaTn3aiysi 3HaHUH 10 MMPOU3BOJICTBY ChEMOYHBIX T€0/IE3UIECKUX padoT.
TpeGoBaHusi K YPOBHIO OCBOCHMS COAEPKAHUS NPAKTHKH

B pe3ynbpTarte mpoxoxaeHus NPaKTUKU 00yJaroIUiCs TOJKEH:

3HaTh:

- OCHOBBI O CHCTeMax KOOPJHMHAT, KJIacCCU(UKAIIMM U OCHOBAX MOCTPOEHUS ONOPHBIX CETEH;

- METOJIbI M CIIOCOOBI CO3JIaHus Tomorpaduaeckoro miaHa macmrada 1:500;

- COBpEMEHHbIE aBTOMAaTU3UPOBAaHHbIE TEXHOJIOIUU pabOT, COBPEMEHHOE 000PyI0BaHKE U

pUOOPHI 1715 T€0IE3UUECKUX padoT.

YMerTs:

- IPOM3BOIUTH TOMOTPaUIECKYIO CheMKY TutaHa Maciutaba 1:500;

- IPOU3BOJUTD YTJIOBBIE U JTMHEHHBIE U3MEPEHUS, FEOMETPUUECKOE HUBEIUPOBAHHE;

- BEIYEPUYMBATH TJIAH B TOMOTPA()UIECKUX YCIOBHBIX 3HAKAX.

Bnaners:

- HaBBIKAMH pabOTHI ¢ TONOTpadUIECKUMH KapTaMH | TUTaHAMH;

- HaBBIKAMU I'e€0JIe3NUECKUX U3MEPEHHH, ONpeieIIeHUs TIoMIa /el 3eMeNbHBIX Y4aCTKOB
Pa3TUYHBIMU CITOCO0AMHU;

- HaBBIKAMU BBIYEPUMBAHMS TOMOTPA()UUECKUX TIIAHOB B YCJIOBHBIX 3HAKAaX.

B pesymbrare TpOXOXAEHWS JAaHHOW TPAaKTUKH Yy OOYYarOMIMXCS JOJDKHBI  OBITH
c(OPMUPOBAHBI AJIEMEHTHl CIEAYIOIIUX KOMIIETEHIIMH B COOTBETCTBUM C IUIAHUPYEMBIMU
pe3ynbTaTaMu OCBOEHHUS OCHOBHOHM Mpo¢eCCHOHATIEHON 00pa3oBaTEIbHONM MPOrpaMMbl HA OCHOBE
@®I'OC no naHHOMY HaNpaBJIEHHUIO MO OTOBKU:

CriocoOHOCTBIO K TOJIEBBIM M KaMepallbHbIM T'e0JIe3UYECKUM paboTaM 1O  CO3aHHIO,
Pa3BUTHIO M PEKOHCTPYKIIMHM OMOPHBIX I'€OJE3MYECKHX, HUBEIHPHBIX, TPABUMETPHUECKUX U CEeTeH
crnenuansHoro HasHaueHus. (ITK-2)



MecTo ¥ CPOKH NIPOBeAeHUS NPAKTHKH
[TpakTrka npoBoaUTCS ¢ Bble310M B CelleHIMHCKUN paiioH, 03.11]yube, reofie3nueckuii MOoIuroH.
B cootBerctBun ¢ ®I'OC BO no nanpasnenuto noaroroBku 21.03.03 ['eone3ust u 1ucTaHIMOHHOE
30HAMPOBaHUsl C Y4eOHBIM IUIAHOM CPOK IPOBEICHHS MPAKTUKU COCTaBiseT — 8 Henenb (2-i
cemectp — 4 Henenu, 4-i cemectp — 4 Henenn.)
CTpyKTYpa M coiepkaHue NPAKTUKHA
OO1ast TPyI0OEMKOCTh MPAKTHKKU cocTaBisgeT 12 3aueTHbix enunuil 432 akageMudeckux 4aca (8
HEJIeNb ).

Tpynoemkocts 1-ro 3tana mpakTuku: 6 3aueTHbIX eauHMIl 216 akageMudeckux 4acoB (4

HEJIENHN).
Bunel paboT Ha mpakTUKe, BKIIOYas Dopmbl
Ne Paznens (3Tarmbn) P Ié 6, P
CaMOCTOSITEIIHH aboTy oOyJaromuxcs u TEKYILETro
/11 MIPaKTUKU Yo p Y O0YH v
TPYAOEMKOCTh (B aKaJj. Jacax) KOHTPOJISI
[ToaroroBuTenbHBII
STaI:
- UHCTPYKTaX I10
TEXHUKE [Lnan
0e30macHOCTH; WHCTpYKTaXXH TI0 TEXHUKE 0€30MaCHOCTH, IPOXOXKICHU
- HHCTPYKTaX  TI0 BHYTPEHHEMY PacCHopsAKY, IPaBWiIaM padOThl | s IPAKTHKH.
1 | moucky uadopMmamu | C reoAe3MYECKUMU IPUOOPaMH. 3anonHeHue
B COOTBETCTBUHU C dopmupoBanue yueOHbIx Opuran O030pHas JTHEBHUKA
LEeISIMH U 33]Ja9aMu nexuusi. Beinaua 3amganwuii (10 yacos). MIPOXOKJICHU
MIPAKTHKHY; S IPAKTHKH.
- COCTaBIICHUE TIJIaHa
TIPOXOXKICHUS
TIPAKTHKH.
Pexornocmuposka. [ToBepku npubopos u
obopymoBanwus (12 gacos).
. TeononuTHas cheMKa MecTHOCTH. M3Mepenue
[Tpon3BoACTBEHHBIN
TEOJIOJIATOM TOPU30HTAITBHBIX YTIIOB. PacuerHo-
JTar:
2 [Tpoxnanka TEOAOTUTHBIX XOJOB M ChEMKa rpaduyeckas
TeononnTHAs cChEMKA
curyaruu (28 gacos). pabora
O06paboTka pe3yabTaTOB TEOAOIUTHOTO XO0/Ia.
Onpenenenune miomanaen. [loctpoenne miana
TEOJOJUTHON CheMKH (28 vacoB).
HccnenoBanus 1 TOBEPKU HUBEIHPA U PEEK
. (18 uacos).
[Tpon3BOACTBEHHBIH
OmnpeneneHre BBICOT MYHKTOB Ch€MOYHOTO
JTamn: Pacuerno-
000CHOBAHUS C IIEJTBIO TIOTYUEHUS
3 | HuBemupoBanue rpaduyueckas
. uHopmaruu o pensede mectaoctu (20
3€MHOI TOBEPXHOCTHU pabota
4acoB).
CocraBrieHue 1miaHa MeCTHOCTH MaciiTaba
1:500 ¢ ceuenuem penbeda 0,5 M (28 uacos).
4 IIpou3BOACTBEHHBIH Omnpenenenue NONOKEHUS TOUEK Pacuerno-
JTar: OTHOCHUTEIHHO TyHKTOB ChEMOYHOTO rpaduyeckas




Taxeomerpuueckas 000CHOBAHUS: IJIAHOBOE — MOJISIPHBIM pabota
ChEMKa CH0cO00M, BEICOTHOE — TPUTOHOMETPUYECKUM
HuBenupoBanueM (20 yacoB).
O0paboTka pe3yIbTaTOB TAXEOMETPUUECKOM
CHEMKH:
- BBIUMCIIEHUE KOOPAMHAT U OTMETOK ITyHKTOB
TaXEOMETPUUYECKHUX XO/I0B;
- BBIYMCIICHHE OTMETOK PECUHBIX TOUEK;
- IOCTPOEHUE IJIaHA TaXEOMETPUYECKON
cheMku (16yacoB).
. Matemartuyeckasi 00paboTKa reo1e3n4ecKix
3aKIIIOYNTEIBHBIN N 3amura
u3Mepenwuii (18 yacos).
S5 | oram: oT4eTa 1o
Kamepanphas 00paboTka, BEIUEpUMBaHUE
ITogroroBka OT4€TOB. [IPaKTUKE
tonorpaguyeckoro miasa (18 yacos).
TpynoeMkocTh 2-10 3Tana NPaKkTUKU: 6 3a4eTHBIX equHUL 216
aKaJeMHYeCKHX 4acoB (4 Hexenn).
Busl paboT Ha nMpakTHKe, BKIHOYas Dopmel
Ne Pasnensr (3Tarm) P 2 6’ P
CaMOCTOSITEIbH ab0Ty 00yJaromuxcs u TEKYILEro
n/m MPaKTUKU yiop Mk i
TPYIOEMKOCTH (B aKaJl. yacax) KOHTPOJIS
IToaroToBUTENLHBIN IIman
STam: WHcTpykTaXku 10 TEXHUKE 0€30MacHOCTH, IPOXOKIEHHS
- HTHCTPYKTax II0 BHYTPCHHCMY PACTIOPAAKY, IIPpaBUJIAM pa6OTBI IPaKTUKH.
1 | rexnuke GezomacHOCTH; | C F€OAE3MYECKMMU MPUOOPAMH. 3aronHeHne
- COCTaBJICHUE TJIaHA dopmupoBanue yueOHbIx Opuraa O630pHas JHEBHHKA
HPOXOKACHHA nekuus. Beinaua 3amanmii (12 gacos). IIPOXOKACHHA
IIPAKTHUKHU. IIPAKTHUKH.
[Tpon3BoACTBEHHBIIH . Odopmienue
P A [Tpsamas yrinosas 3aceuka. JIunelinas, oOparHast $op
Tar: paszzena B
2 yTJI0Basi, KOMOMHUPOBAHHAs 3acedKa
I'eone3nueckue 3aceuxn OTYETE 110
(28uacoB).
MPAKTUKE
[Tpon3BoACTBEHHBIIT ITpumenenne 'HCC nns onpenenenus
. Odopmienne
aTall: KOOpJMHAT TOYEK 36MHOM ITOBEPXHOCTH.
paszzena B
3 | lpnmenenne THCC | O6paborka mosnyueHHBIX JaHHHBIX B
OTYeTe MO
IIpH TCOAC3UICCKHUX pesynbrare ucronb3oBanus [ HCC
MPAKTUKE
paborax PUEMHHKOB (28 4acoB).
IIpoekTupoBaHKE 36MEIIBHOTO y4acTKa IIposepka
[IpoexTupoBanue 3aJJaHHOM IUIOIIAJH U COCTaBJICHUE IIPOEKTUPOBA
3€MEIBHOIO yJacTKa | pa30MBOYHBIX YepTEkKe Il BBIHOCA HUA U
4 | 3a1aHHOM IJIOINAAU U | TIPOSKTHBIX TOUCK B HATYPY Pa3IMUHBIMH pa3OnBOUYHBIX
BBIHOC B HAaTYpPY €ro METOJJaMHU: YepTexKeH.
IpaHull. a) METOJI ITPOJIOKEHHSI TEOJOJIUTHOTO X0/1a; [TpoBepka
0) MOJISIpHBINA METON; pacueToB U




B) METO/J] IPSIMOYTOJIbHBIX KOOPAMHAT; COCTaBJICHUSA
') METO/ IIPOMEPOB IO CTBOPY; CXEM.

1) MeToz 3aceuek (48 yacos).

[TpoBepka BBIMOTHEHHBIX padoT ¢
NPUMEHEHUEM JICKTPOHHBIX TaXeoMeTpoB (26

4acoB).
IIposepka
[TocTpoeHue TeoA0IUTHOTO X0a. MPOEKTa U
Boccranosienue B
Merto/ nepneHIuKyasapoB. 3aKperyieHUe U pacyeTos,

5 | HaTtype yTpaueHHOU
oopmiieHHE Ha MECTHOCTH BOCCTaHOBJICHHBIX | IIPOBEPKA

YaCTH TPAHUIIBL.
MEKEBbIX 3HAKOB (28 yacoB). KYpHAJIOB U

YepTexei.

Maremarudeckas 00paboTKa reoe3nIECKUX

. o Sammura
3aKTIOunMTeNbHbIH dTam: | U3MepeHui (23 Jacos).
OTHYETA IO
[TonroToBka OTYETOB. KamepansHast 00paboTKa, BEIYEPUNBAHUE
MPaKTHKE

Tonorpagudeckoro riana (23 Jacos).

HOArOTOBUTEJIbHBIN DTAII
CoaeprxaHnue NpaKTHKH

HNucTpykTak o0yyaromuxcsi M0 TeXHHKe 0€30I1aCHOCTH U MPaBHJIAM MOKAPHOM
0e3011aCHOCTH, JTUYHOI I'MIieHbl U POU3BOJACTBEHHONH CAHUTAPUHU BO BpeMs NPOXO0KIeHHSA
yY4eOHOM NMPAKTHKH 110 Ie0/ie3uH.

1. OO1Me moa0KEHNS.
OOyuaromuiicst 0053aH MPU MPOXOKACHUU PAKTUKHU:
- CTPOTO COONIOIATh U MOAYMHSATHLCS MPaBUIaM BHYTPEHHETO paciopsiaKa;
- U3yd4aThb W COONIONATh TpaBWia OXPaHbl TPyJa W TEXHHUKH OE30MaCHOCTH, IMPOHM3BOJICTBEHHON
CaHHUTapHH;
- HE OTJIYYaThCs C MECTa MPOXOXKICHUS MPAKTUKA 0€3 pa3pelIeHus] PyKOBOTUTEIIS.
2. [TpaBuia 6€30MaCHOCTH MPH BBIMOJIHEHUH MOJIEBBIX PaboT:
- JUTS TIPOXO’KJICHUS TTOJICBOM MPAKTHKH BCEM HEOOXOJMMO WMETh NMPHUBHBKY MPOTHB KIICIICBOTO
sHIE(DATNTA,;
- IOCTOSTHHO OJIeP’KaTh BCE HHCTPYMEHTHI B HCIIPAaBHOM COCTOSTHHH;
- TIpU Tiepee3iax Ha aBTOTPAHCIIOPTE MOJIh30BATHCS TOIHKO aBTOMAIIMHAMU, 000PYTIOBAHHBIMU JJIsI
MEPEBO3KH JIHOJICH;
- coOmoJaTh MpaBWiIa JOPOKHOTO JABIDKEHHS, COOMIOAATh OCTOPOXNKHOCTH MPU MPOU3BOACTBE
M3MEpEHHA Ha TIPoe3Kel YacTu JOPOTH;
- TOTIOP, IIMMIBKH BEITKH, MEPHBIC PYJIETKHA He OpocaTh, a epeaBaTh Ipyr Ipyry;
- TIpU TIOJIE30BAHUHU TOTIOPOM TMPOBEPHUTH MEpea HadalIoM PadOTHI €ro MCIPaBHOCThH (HA/IEKHOCTh
KpETJICHUS TOTIOPHINA), CIISUTh, YTOOBI BOJIM3M HE HaXOIUJIUChH JIFO/IH;
- TOJIeBbIE PabOTHI BHITIOIHATH B OJICIKIE U TOJIOBHOM YOOpE, HE XOAUTh OOCHKOM;
- IPU TIOTPY3KE pa3peniaeTcs MepeHOCHUTb:
- )xeHmuHEe 10 20 KT
- My>kuuHe 110 60 Kr;



- IIpH Tpo3e paboThl MpeKpamarb, HE HAXOAUTHCS IO OTICIBHBIM JEPEBOM, Ha BO3BBIIICHHBIX

MECTax U I'€0/Ie3UUECKUX CUTHAJIAX;

- oOyyaromuiicsi, OOHapyKMBIIMI ONACHOCTb, 00SI3aH €€ YCTPAHUTh U MpEeRyNpeIuTh APYrux JIUL,

HAaXOJSALIUXCS B pailOHE OITACHOCTH;

- 0 KaXJOM HECYaCTHOM CiIydae WIM 3a00JIeBaHUM HEMEUIEHHO COOOLIUTh PYKOBOAUTEIIIO
IIPAKTHKH.

3. [IpaBuna moxxapHoi 6€301aCHOCTH:

- KaTerOpHYEeCKH 3aIlpeuiaeTcsi pa3BOAUTh KOCTPBI, OpocaTh HEMOTYUICHHBIE CIIMYKH U OKYPKH B

Jjiecy, BOJIM3H OCTPOEK U B IPYTUX OTHEONACHBIX MECTax;

- HE pa3penaeTcs KypuTh B IOMELIEHUSX, U B IPYIMX MECTaX, HE OTBEICHHBIX /ISl KypEHHUS;

- HE OCTaBJIATh 0€3 MPUCMOTpPa BKIIOYEHHBIE 3JIEKTPOHATPEBATEIIbHBIE IIPUOOPBHI.

4. IIpaBuna JIMYHOM TUTUMEHBI U IPOU3BOJACTBEHHON CAaHUTAPHH:

- BO M30eXaHUe MPOCTYbl HeNlb3s JIeXkaTh Ha 3emile, paboTaTh B JOXKUIMBYIO IOTOAY WM IPH

cWIIbHOM BeTpe. [IpoMoKIIyIo o/1ex Ay nocie JOXkAsl IPOCYILNTS;

- IIOJIB30BATHCS BOOM JUIS IUThS TOJIBKO U3 UCTOUYHUKOB, IPEIHA3HAYCHHBIX Ul 3TUX LEJIEH;

- 3aIpeIaeTCs KynaThes;

- coOuroJaTh YHUCTOTY M MOPSAOK B XKHJIOM IIOMEIIEHHM, Ha NpHJIETalolleld TeppUTOpUU U Ha
TEPPUTOPHUH NTPOXOKICHUS TPAKTHKH.

S. IIpaBuna noBezeHus Ha yueOHON PaKTUKE.

[Ipu npoxoxxaenuu npaktuku odyvaromuiics ObBA3AH:

- IIOJIHOCTBIO BBINOJIHUATG 33JaHKE, IIPEAYCMOTPEHHOE POrPaMMOM NPAKTUKH;

- IOYUHATHCS ISHCTBYIOLIMM Ha IIPAKTHUKE MIPaBUIIaM;

- HECTH OTBETCTBEHHOCTb 32 BBINOJIHAEMYIO pabOTy U €€ pe3yJIbTaThl;

- B OOUIEXUTHHM TOAJIEPKUBATh TOBAPHUILECKWE OTHOIIEHUS C TNPOKUBAIOIIMMH, TPOSIBIATH

HETEPIIMMOCTD K CIIy4asM HapyIIeHNs JUCLUILIMHBI U MOPSIKA.

6. OTBETCTBEHHOCTD 3a HapyILIEHUs NPaBWJI TEXHUKH O€30M1aCHOCTH, OYKapHOM 0€e3011acHOCTH

Y IPOM3BO/ICTBEHHOW CaHUTAPHHU:

- 3a HapyllIeHHWEe MpPaBUI TEXHUKH O€30MacHOCTH, MOXKapHOH 0e30MacHOCTH U MPOU3BOACTBEHHOM
CaHWTapuM OOydarolMecss MPUBIEKAIOTCS K aJIMUHHMCTPATHUBHON OTBETCTBEHHOCTH, BIUIOTH [0
OTCTPAHEHUS OT NPAKTUKU U OTYMCIICHUS U3 YHUBEPCUTETA;

- IpY HAHECEHUH MaTEepPUAIBbHOTIO yliepOa BUHOBHbIE HECYT MaTepHalIbHYIO0 OTBETCTBEHHOCTD;

- B cCllyyae, KOrJja HapylI€HUWE YCTAHOBJIEHHBIX MOPSAKOB M TMPABWI BBI3BAJIO TSDKENbIE
MIOCJIEACTBHS, BHHOBHBIE HECYT OTBETCTBEHHOCTH BILUIOTH JI0 YTOJIOBHOM.

IIpaBunia oOpawmenns ¢ reose3n4ecCKMMH NPpUOOpPaMu U UX XpaHEeHHUe

Bo Bpems paGoTbl B MOJIEBBIX YCIOBUSAX NMPHOOPHI MPETOXPAHSIOT OT HArpeBa COJHIEM,
JOXIs, MbUIM, OCOOEHHO MPHU BBICOKOTOYHBIX H3MEPEHHSIX.

[Tpu pabote nBMXKEHHE YacTeil MpUOOPOB JOKHO OBITH MJIABHBIM, 0€3 PHIBKOB M TOJIYKOB,
yCUJIUS, TIPUKIIaJAbIBaeMble K HUM, — yMepeHHbIMU. OnTHuecKkue mpruOopsl 3alUIIaoT OT IO,
CHETa M COJIHEYHBIX Jy4ded 30HTOM. Henb3sd 3axumarh BHHTBHI CIMILKOM CHJIBHO. 3ampeniaercs
OCYILIECTBJISITh BpallleHHEe TEOJOJUTa TOCPEICTBOM 3puUTeiabHOM TpyObl. [lpm pabote He
PEKOMEH/IyeTCsl OCTaBIATh MPUOOP Ha ITaTuBE O0€3 HAOII0AeH!US NCTIOTHUTEIS.

[Ipu mepexone ¢ OAHOW CTaHUUHU HA APYTyI0 NMPUOOPY NOJKHBI OBITh B TPAaHCHOPTHOM
nojoxeHuu. Teogonut (Oyccosb) MEPEHOCAT OTBECHO Ha INTAaTHBE, MEPHYIO CTAJIbHYIO JIGHTY — B
pa3BepHYTOM BHJIE. 30HT cKiajbiBaloT. [Ipyu monasanum TeoAoaMTa MOJA JOXKIAb WM MOKpPBIH CHET
ClIeZlyeT BHECTH €ro B MOMEIEHHEe, 00CYIINTh, IPOTEPETh MIATKOM uncToit canderkoil. He ciemyer
CYIIUTh MPUOOP BOIU3M JEHCTBYIOIUX UCTOUHUKOB TEIIA, TaK KaK MOXKET NPOU30MTH, pacKieika
OIITUKH U MOSABSTCA APYTrUe€ HEUCIIPABHOCTH.

B netHee BpeMsi BO3MOXKHO OOMJIBHOE MONAJaHUE MBbUIM HAa ONTUKY. Y IAJISTh MbLIb MOKHO
criepBa KUCTOYKOH, a 3aTeM caipeTkoi. Tak Kak TeoJOJUTHl UMEIOT IMPOCBETICHHYIO ONTHKY, TO
OHM TPEOYIOT OCTOPOKHOTO OOpAIEHHUST BO BPEMS YHCTKH.



B 3umHee BpeMsi IpU MOKPBITUU ONTHKH HHEEM, OCOOCHHO OKYJISIPOB, €r0 YIAISIOT CYXOH
canderkoi. [Ipn monmaganuy ONTHYECKUX MPUOOPOB U3 XOJIO/A B TEIIOE MOMEIIEHHE U HA000pOT
HE peKOMeHAyeTcss OTKphiBaTh ¢ytisip B TedeHue 40-50 MuH, Tak Kak OBICTpOe H3MEHEHHE
TEMIIEpaTypbl MOKET PUBECTH K MOpUe Ipudopa.

[Tocne paboThl onTUyecKue MPUOOPHI MPOTUPAIOT U YKIAIbIBAIOT B QyTisipel. [lepeBo3ka ux
OCYIIECTBISIETCS TONBKO B (yTiIsgpax, a XpaHEHHE B CYXHMX IOMEIIECHHAX, O0OpYyJOBaHHBIX
cresutaxkamu. LltatuBsl xpansres B croiikax. [Ipubopsl pacronaraioT Boajid OT HCTOYHUKOB TeIlIa.
He pexomennyercs pacrosiaraTb CTEJUIaKU BJOJIb HapyKHbIX cTeH. IIpu uiM-TenbHOM XpaHEHUU
TeMmreparypa B nomemieHuu noikHa ObiTh oT 5 1o 30 °C. XpaHeHue B ATOM XK€ MOMENICHUU
KHUCJIOT, LIEJI0YEH U COJIEH HE JOMYyCKAeTCs.

Pa30bopka TeomonuTa B MOJEBBIX YCIOBUSAX HE peKOMEHIyeTcs. Paspeinaercst nmpou3BOIUTH
muimb noBepkd. (Cmaszka TpyHIMXcs 4YacTell OCYILECTBIISIETCS MAaciloOM OIPEIEIEHHBIX Mapok.
[lepuoanuecku (pa3 B MONroAa WM TOJ) CMa3blBalOT TOPU3OHTANIbHBIE M BEPTUKAIbHBIE OCH,
MOJTbEMHBIC, 3aKPENHUTEIbHBIC W HABOMSAIIME BUHTBHI, KPEMalbepy 3pUTENBHON TPYObl W JApyrue
TpyLIUECs y3Jbl U JETAIIH.

Peliku cnenyer copep:kaTh YUCTBIMHM M oOeperarb OT MEXaHMYECKHX MOBpexaeHui. B
MOJIEBBIX YCIIOBHUSIX B HepaOOueM COCTOSHUM MX YKJIQJbIBAIOT Ha POBHYIO MOBEPXHOCTh, obeperas
oT mepernda, a pabouyro MOBEPXHOCTh PEUKH - OT COJIHEUHBIX JIydei W 3arps3HeHus. Hamoxkiue
pEelKM BBICYIIMBAIOT HA YJIMIE WIM B MOMENICHUH BJAIM OT MUCTOYHMKOB TEIUIA, TaK - KaK OHHU
Morytr aepopmupoBarbes. [lpy  UIMTENbHOM XpaHEHUMH PEMKH YCTaHABIMBAIOT B CyXOM
MOMEIIEHUH OTBECHO WM YKJIAJbIBAIOT HA CTEJUIaXaX peOpoM.

ITosryyeHne HHCTPYMEHTOB U YX0/1 32 HUMH.

HeoGxoaumMble Ui BBIMOJHEHUS pabOT HHCTPYMEHTHI, NMPHOOPBI, MOCoOMs Opuraaupbl
MOJTy4YaroT OT COTPYIHUKA Kadeapsl Mo POCIUCH B KypHaJIe BBIaYM U Bo3Bpara npubopos. [lpu
MOJyYEeHUH M BO3Bpare MpHOOpOB Opuragupam cieayeT MpOM3BOAMTH BHEWIHHH ocMotp. Ilpu
OCMOTpPE HHCTPYMEHTOB ITPOBEPSETCS CIEAyIOIIee:

1.  CoxpaHHOCTb KOMIUIEKTA (COTJIACHO OMKCH).

2.  IlnaBHOCTB BpalleHHUs BCeX JAeTalied, pyKOSTOK W BUHTOB (1MMOa, alujajbl, 3pUTEIbHOU
TpYOBI, KpeMalbephbl, 3aKUMHBIX, MUKPOMETPEHHBIX U TOJJbEMHBIX BUHTOB).

3. CoxpaHHOCTb YpPOBHEW NpH aiMagax TOPU30HTAIBHOIO M BEPTHUKAIBHOTO YIJIOMEPHBIX
KpYTOB, IUIABHOCTb NIEPEMEIICHUSI TY3bIPbKOB YPOBHEH.

4.  VcnpaBHOCTh OTYETHOW CHUCTEMBI (JMH3bI JOJKHBI ObITh O€3 LapamuH, Y€TKO BHUJIUMBI
HITPUXH, IIKAJIBI).

5. HcnopaBHocTb 3puUTENbHOM TpyObl (mosie 3peHus TpyObl AOKHO OBITH YHUCTBIM, 0e€3

[aparnuH, TPEIIH, JIMH3bI B OllpaBaXx 00BEKTUBA U OKYIsIpe, ofpaBa (POKYCHUPYIOIIEH JTNH3BI
HE JIOJDKHBI IIaTaThCs).
6. UrcTtoTa MHCTPYMEHTA M MPUHAIJICKHOCTEH (HE JOKHO OBITh TBLIH, TPS3U, PKABUMHBI U

T.0.).
7. HcnpaBHOCTH CUCTEMBI OCBEILICHUS.
8. HcnpaBHOCTH CTONMKA U HOKEK IITAaTUBA U JIP.

060 Bcex OOHApYXEHHBIX HeIOCTaTKaX (HEKOMIUIEKTHOCTb, HEUCIPABHOCTH) OpuTamup
JIOJI’KEH COOOIIUTH CBOEMY PYKOBOJIUTENIO.

MMPOU3BOJACTBEHHBIN ITAII
BoinosneHHne NoOBepoOK H IOCTHPOBOK TEOI0IUTA

Lenb: HayuyuTbCs MPOU3BOAUTH MPUEMOUYHBIE U TOJEBBIE IMOBEPKU TEOJOJIHUTOB, HX
FOCTHPOBKH.



Ob6opynoBanne u npuHamnexkHocTu: Teononutsl 3TSKII, 4T1S5IT u 3T2KIT mratuBel K
HUM, OTBECHI, OTBEPTKH, KITFOUH, IIITHIIBKH.

IMopsinok BbINOJHEHUS

1. BoINOSHUTD PUEMOYHBIC TIOBEPKH TEOI0JIHTA.

[ToBepka — 3TO NMpoOBEpPKa TEXHUUECKOIO COCTOSHUS TE€OI0JIMTOB MEPEN HAYAIOM I10JIEBBIX
pabor.

KOctupoBka — 3TO HcIpaBiieHUE HAPYIIEHHBIX T€OMETPUUECKUX U ONTHKOMEXaHUYECKUX
yCJIOBUH KaueCTBEHHOU paboThI mpubopa.

[ToBepku MOTYT OBITH IPUEMOYHBIMH U MTOJIEBBIMH.

[IpriemMouHbIE TOBEPKU NPOU3BOASITCA IPU MOIYYEHUN TEOAO0IUTA CO CKJIaja, IpH Ieperade
€ro OT MaTepuaJbHO OTBETCTBEHHOTO JIMIIA, & TAKXKE €CIU TEOJOJIUT MOJBEPraics MeXaHMYEeCKUM
BO3JCHCTBHUSM, yJIapaM.

[Ipyn monmyyeHHMM HMHCTPYMEHTa B TMEPBYIO OuYepe/lb MPOBEPSETCS €ro KOMILIEKTHOCTb U
L[EJIOCTHOCTh. B KOMIUIEKT K TEOAOIMUTY JOJKHBI BXOAUTH: Y€XOJ, IITATUB, OTBEC U OPUEHTUP —
OyccoIb.

3akpenuTelbHbIC, HABOMAAIIME W TOJABEMHBIE BHUHTHI JIODKHBI IJIAaBHO BpAIIATHCA. IDTO
YCIIOBHE MTOBEPSETCS BPALLIEHUEM 3aKPETUTENbHbBIX, HABOISAIIMX U MOAbEMHBIX BUHTOB.

Ecmu pe3pba He copBaHa, HO BUHTHI paOOTalOT HE TUIABHO WM MMEIOT TYrOM XOH, HY>KHO
OTIPE/ICTIUTh U YCTPAHUTh IPUYUHBI, BBI3BIBAIOIINE 3TU OTKIIOHCHHUS.

N300pakeHne B moJie 3peHus TPYObI TOJKHO OBITh YeTKHM. YTOOBI TPOBEPUTH 3TO YCIOBHE,
TpyOy HaBOIAT Ha Oemblid TUCT Oymaru, mpeaBapuTeIbHO HAPUCOBAH HA HEM MpSMBbIE JIMHUU TOJ
pasHbIMU yriaamu JIpyr K Apyry. Eciau uzoOpakeHue JIMHUM yeTkoe, 0e3 UCKaKEHUN U PaTy’KHBIX
OJIMKOB, YCIOBHE BBITOIHSIETCS.

Puc. 1 Ocu Teogonura

Teoa0aut umeet CJIeayrommue 0OCHOBHBIC 0CH U IUVIOCKOCTH:

Ocnosnasi  oco (ocb epawenus) meodoauma ZZI - 71vHMS, TEPIEHIMKYISpHAs K
TOPM30HTAILHOMY KPYTY M IPOXOJIAIAs YEPES ETO LEHTP.

BusupHas och - BooOpakaemasl IpsAMasi, COSIMHSIONAs IEPECEUEHNE HUTEH CETKUM M ONTHYECKUN
LIEHTP O0BEKTHBA.

Ocvb yununopuueckozo yposrs UUI - kacatenbHas K BHyTpEHHElH IOBEPXHOCTH aMITyJIbl YPOBHSI
B HyJIBITYHKTE (HYJIBIYHKT YPOBHS - HAMBBICILIAS TOUKA aMITyJIbl, CEPEIMHA JEJIEHHUI Ha aMITyJIe).

Ocv spawenuss mpyoor HH\ - nuHus, BOKpYr KOTOpOM BpamiaeTcsi 3pHTebHas TpyOa B
BEPTUKAJIBHOI IIIOCKOCTH.

IInockocme umMOA - MIOCKOCTH, POXOIAMIAs Yepe3 BHYTPEHHHUE KOHIBI JIeJIEHHH TUMOa.



Konnumayuonnas (8uzupHas) niockocmo - mWioCKOCTb, 00pa30BaHHAS BU3MPHOW OCHIO TPU
BpalIeHUH 3pUTENbHON TpyOBl BOKpyT ee oct HHb

2. BBINMOIHUTH M0JIEBBIE TIOBEPKHU TEOAOIUTOB (pHC. 2).
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Puc. 2. [ToBepky NMIIMHAPHUYECKOTO YPOBHS: @ — YCTAQHOBKA I10 ABYM BHHTaM;
6 — yCTaHOBKa [0 TPEThEMY BHHTY;B — IOBEPKa MPaBHIBHOCTH YCTAHOBKH YPOBHSI,
1 — OUU(POBAHHBIN IITPUX TUMOA; 7 — YUCIIO JACTCHHIA MHUKPOCKOIIA;
1,2,3 — BUHTEHI; 4 — ITy3bIPEK aMITyJIbI

I[ToBepka Nel. [ToBepka ocH LUIMHAPHUUECKOTO YPOBHSI.

Och IMIMHIPUYECKOTO YPOBHA HA aluaaZe TOPHU3OHTAILHOTO Kpyra MJOJDKHA OBITH
NEepHEHIUKY/ISIpHA K OCHOBHOM OCH BpallleHNs1 HHCTPYMEHTA.

JIisi IOBEPKH 3TOTO YCJIOBUSI YPOBEHb YCTAHABIMBAIOT MO HATPABICHHUIO JBYX MOIBEMHBIX
BUHTOB #, Bpaiias UX B IPOTUBOIOJIOXXHBIE CTOPOHBI, MPUBOJAT MY3bIPEK HA CEPEIUHY aMITyJIbl
(puc. 2, a). 3aTeM ypOBEHb YCTAaHABIMBAIOT II0 HAINPABJICHWIO HA TPETUH BHUHT, MOBOpPAYMBAs
teogoaut Ha 90 © u, Bpamas ero, NpUBOAST My3bIpEK Ha cepeinHy amiyisl (puc. 2, 6). Teogoaut
BO3BPAIIAIOT B MCXOJHOE TOJ0KEHUE, HECKOIBKO KOPPEKTUPYS TOJIOKEHUE YPOBHS, TaK KakK MpH
BpAalllEeHUU BMHTA BO3MOXHO HekoTopoe ero cmemieHue. [losoporom Ha 90 ° mpoBepsroT, HET Ju
OTKJIOHEHHI My3bIpbKa, a 3areM MoBopauuBaoT Teomoiut Ha 180 ° (puc.2, 6).Ecnm my3ssipek
BO3/lyXa OCTQJICS B HYJIEBOM IIyHKTE€ YpPOBHS WM OTKJIOHMJICS Ha OJHO JEJeHHe — YCIIOBHE
BBITIOJIHEHO. B NMPOTHMBHOM Ciydae MCHpPaBUTEIBHBIM BHHTOM MY3BIPEK CMEIIAIOT HA IOJIOBHUHY
BEJIMYMHBI OTKJIOHEHUS K LIEHTPY aMITyJIbl U TIOBTOPSIIOT MOBEPKY.

I[ToBepxa Ne 2. [loBepka BUSUPHOU OCH 3pUTEILHOU TPYOBI.

Busupnas ock 3puTenbHON TpyObl JOKHA OBITH NMEPNEHAUKYISPHA K TOPU3OHTAIBHONW OCH
BpAICHHUS.

JU1st TOBEPKH 3TOTO YCIIOBHSI TEOI0JIUT YCTAHABIMBAIOT B pabouee MOJ0KEHUE, 3aKPEIUIIOT
Kpyr 11uMOa U HaBOJSAT HA YETKO BUAUMYIO yIaJ€HHYIO TOUKY. TOUuKy BBIOHMpArOT Tak, 4ToObI TpyOa
HaXOJIWJIaCh B TOJOXXEHUH, OJIM3KOM K TOpH30HTajIbHOMY. Ilocie TOYHOro HaBeAEHHUS LIEHTpa
CETKH HHUTEH Ha TOYKY OepyT OTCYET IO TOPU30HTAIHLHOMY KPYTY MPH TOJIOXKEHUN BEPTHKAIHLHOTO
Kpyra cieBa oT Tpyost — KJI — kpyr neBo. Jlanee Teomonut pa3zBopaunBaioT Ha 180 a TpyOy
MEPEBOIAT Yepe3 3€HUT W HABOAAT HA Ty K€ TOUYKY. 3aTeM OepyT OTCYET MO TOPHU30HTAIHHOMY
KpYT'y IpH MOJIOKEHUH BEPTUKAIBbHOTO Kpyra cripaBa — KII — kpyr npaso.

PazHocTh MeX 1y oTCUeTaMu TOJKHA OBITH paBHA
180° + 2t',
rae t' — TOYHOCTH TEOIOJIUTA.

Ecnu 3TO ycnoBHe He BBINOJNHSAETCS, MPOU3BOAAT HCHpPABICHUE. YTOJI MEXIY BU3MPHON
OCBI0 U NEPHEHIUKYISIPOM K OCH €€ BPAlLCHUs Ha3bIBaemcs KOJIMUMAYUOHHOU NOSPEUHOCMBIO.
Jlnst ycTpaHeHUs! 3TOM MOTPEIIHOCTH BBIYUCISIIOT €€ BEIMYUHY M ONPEEIISIOT MPaBUIbHBIN OTCUET

(puc. 3).
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Puc. 3 Omnpezenenne KOTUMALMOHHOW TOTPELUTHOCTH:
a — pacueT KOJIMMAIMOHHON TOrPEeNTHOCTH;
6 — WCTIpaBJICHUE KOJUTMMAIIMOHHON OIIMOKH C IIepeMeIlleHNeM BepTHKAIBHON HUTH
Otcuerst:

KJI=;KII=.

KomnmumanyoHnHas IorpemHocCTb:
C=KJI-180°-KIIL (15)
C=
[Torpemuocts OoOJbIIEe BOMHON TOYHOCTH TEOIOJHUTA, IMOITOMY BBIYHCISIOT BEpHBIC
OTCYETBHI:
KII-¢=
2
KT+ €=
[TorpemHocTs Oo0bIlle JBOMHOM TOYHOCTH TEOAOJIUTA, IO3TOMY BBIYUCIAIOT BEpHbIE
OTCYETBHI:
KIT-¢=
2
KT+ €=
3aTreM HaBOJSIIUM BUHTOM aJIH1ajbl FTOPU30OHTAIBHOIO Kpyra YCTaHABIUBAIOT MPAaBUIIbHBIN
OTCUET
[Tocne nepemenieHus aauaaabl EHTP CETKU HUTEW CMECTUTCS ¢ TOYKH. [l ucrnpaBieHUs
OIMOKM OTBMHYMBAIOT KOJIIMAYOK AuadparMbl, OciaONsiOT HCHPABUTENbHBIE  BEPTHUKAJIbHbIC
BUHTBI, a BEpPTUKaJbHYI0 HUThb [E€PEMELIAIOT O COBHAJAEHUS C TOYKOM NIpU TOMOIIA
HCIIPABUTENBHBIX TOPU3OHTAIBHBIX BUHTOB, 3aKPEILJISIOT UX U MIOBTOPSIOT ITOBEPKY.
Eciu komnmMManmoHHasi TOTPEIIHOCTh B TMpefenax JOoMycka, BUHTHl OKOHYATEIbHO
3aKpEIUISIIOT U HABUHYMBAIOT KOJIMAYOK Ha TPYOy.
[ToBepka Ne3. IToBepka ropH30HTAIBLHOM OCH 3pUTEIBHOM TPYOH! (pucC.4).
['opu3oHTanbHAs OCh BpallleHUs] 3PUTEIBHONW TPYyObl NOJKHA OBITH NEepHEeHIUKYIsSIpHA
OCHOBHOM OCH BpaIllEHUS TEOA0IUTA.
OTO0 yclIOBUE MOBEPSIIOT B CIEAYIOIIEH NOCIEN0BATENBHOCTU. TE€0N0NINUT YCTaHABINBAIOT HEAAIEKO
OT KaKoro-im0o BBICOKOTO IpeameTa (CTeHbl 37aHus). Ha HeM BBIOMpAIOT TOYKY Tak, 4TOOBI MPH
HABEJCHUU Ha 3Ty TOYKY LIEHTpa CETKH HHUTEW 3pUTENIbHOW TpyObl BU3MpHAs OCh COCTaBIsa C
rOpU30HTOM yron mopsiaka 15—20°. HaGmogaemyro TOYKY NPOEHUPYIOT JBAXIbl (TIpU
nonokeHuu BeptukanbHoro kpyra KII u KJI), omyckas TpyOy BHM3, OJIM3KO K TOPU30HTAIHLHOMY
MOJIOKEHUIO0 BU3UpHON ocu. [Ipu 3TOM 00a pasa OTMEYAIOT MOJ0KEHHE BEPTUKAIBHOTO IITPHUXA
CEeTKH B TOuKax ai W ay. TeopeTHdyecku 5TH TOYKH JOJDKHBI COBIanaTh. HecoBmaneHne o3Havaer
HAJINYME OMINOKH.
[TockonpKy NEPHNEHAUKYISIPHOCTE OCEH TapaHTUPYETCsl 3aBOAOM, YCTPAHEHHE JTOTO
nedexTa BO3SMOXKHO TOJIBKO B ONITHKO-MEXaHMYECKHX MACTEPCKUX MIIM B 3aBOJICKHX YCIOBUSX.



HenpaBuibHoe M0J103KeHHE 0CH BpallleHus1 TPYObI

Puc. 4. Cxema oBepKy TOPH30HTANEHOM OCH BpaleHHs TPYOHI:
a — HEMpPaBHIBHOE MOJIOKEHUE OCH BPAIIEHUS TPYOBI;
0 — yCTaHOBKa TEOOJIMTA P BEIOOPE TOUKH A U €€ IIPOeLHPOBaHIE

IToBepka Ne 4. [ToBepka MONOKESHUSI CETKH HUTEH 3pUTEIbHON TPpyObI (puc. 5)

Puc. 5. CxeMa MOBepKH MOJIOKEHHSI CETKH HUTEH 3pUTENBbHOI TPyOBI:
1, 2,3,4 — 3akpenuTenbHbIe BUHTHI AHadparMsl

BeprtukanbHast HUTh CETKH 3pUTENBHON TPYOBI TOJDKHA OBITH OTBECHA, & TOPU3OHTAIBHAS —
HNEepHEeHIUKYISIpPHA BEPTUKATILHOM.

Jns moBepku storo ycinoBust Ha paccrosaun 10 *20 M moxBemmBaioT orBec. Ha
n300paXkeHre IIHypa OTBeca HaBOJAAT BEPTUKAJIbHYIO HUTh CeTKH HUTeW. Ecnu BepTuKaibHas HUThH
CETKH Ha BCEM INPOTSHKEHUH COBITAIACT C JIMHUEH OTBECA — YCIIOBUE BBHITTOTHSAETCS.

[ToBepKy MmO TOpPU30HTAIBHON HUTH MPOHM3BOIAT CIEAYIOUIMM oOpa3oM. ['opH30HTaIbHYIO
HUTH CETKU 3PUTEIBHON TPYOBI TEOJOJINTA, TIPUBEIECHHOTO B pabouee MOJ0KEHUE, COBMEMIAIOT C
TOYKOM, yAajaeHHoW nmpumepHo Ha 20 M. 3aTeM MEAJIeHHO MMOBOPAYMBAIOT AIUAANY, U, €CIH TOUYKA
HE CXOJIUT C TOPU3OHTAILHON HUTH, YCIOBUE BHITTOIHSICTCS.

Ecnmu  ycnoBue He BBINOMHSAETCA, OTBUHYMBAIOT KOJMAYOK 3pUTEIBHOM  TpYOBHI,
3aKpBIBAIOIINN YEThIPE MCIPABUTEIBHBIX BUHTA AUApparMbl. DTH BHHTHI OCIA0IISIOT U CETOYHOE
KOJIBLIO TTOBOPAYMBAIOT TaK, 4TOOBI BEPTHUKAJbHAs HUTh COBMAaja C JIMHUEH OTBeca, MOCJE Yero
BUHTHI JHadparMbl 3aKpEIUISIOT U 3aKPhIBAIOT KOJIMAYKOM (pHc. 6).

[Toopot
\\
2

Puc. 6.



BreinoJsiHeHHe OBEPOK M IOCTHPOBOK HUBEJIMPOB

Lenp: HayuuThCs MNPOU3BOAUTH IPUEMOYHBIE U IIOJEBbIE IOBEPKU HUBEIUPOB,
IOCTUPOBAHUE HUBEIUPOB.

Ob6opynoBanue u npuHaieskHocTy: HuBenupsl 3H3KJI, 3HS5JI mtatuBel K HUM, OTBEPTKH,
KJIFOUYM, HIIHIIBKH.

IMopsinok BBINOJHEHUS
1. BBIIOTHUTH MPUEMOYHBIC TOBEPKH HUBEIUPA.

[IpriemouHbIE TOBEPKU MPOU3BOAATCS MPU MOJYYEHUH HUBEIMpA CO CKJaja, IpU Iepesade
€ro OT MaTepuaibHO OTBETCTBEHHOIO JIMIIA, a TaKXKE ecliu MpuOOop MoJABEprajics MeXaHH4YeCKUM
BO3JECHCTBUSM, yJIapaM.

[Ipn monyyeHum HMHCTPYMEHTa B IEPBYIO OYEpelb IPOBEPSAETCS €ro KOMIUIEKTHOCTh M
LEJIOCTHOCTb.

3aKkpenuTeNnbHble, HABOJSALIME U TOJBEMHBIE BUHTHI JIOJDKHBI IUIABHO BpalaThCs. IJTO
YCIJIOBUE MOBEPSIETCS BPAILIEHUEM 3aKPEIUTEIbHBIX, HABOASIIUX U MOJJbEMHBIX BUHTOB.

Ecnu pe3bba He copBaHa, HO BUHTHI pa0OTAIOT HE IJIABHO WM UMEIOT TYTrOM X0, HYXHO
OIPEEIUTh U YCTPAHUTh IPUYUHBI, BBI3bIBAIOLIUE 3T OTKJIOHEHUS.

2. BBINIONHKUTS MOJICBbIC TOBEPKU HUBEIUPA.

[ToBepkxaNel. Och Kpyriioro ypoBHs JIOJDKHA OBITH MapajielibHa BEPTHKAIBHOW OCH
BpalIEHUs] HUBEIUPA.

[TorbeMHBIMU BUHTaMH TIOJIBOJAT ITY3bIPEK YPOBHS B LIEHTP amiryiibl. [loBopaunBaroT TpyOy
Huenupa Ha 180°. Ecnu my3bIpek coulelnn ¢ LeHTpa, TO UCIPaBUTEIbHBIM BUHTOM BO3BPAILAIOT €r0
K LIEHTPY Ha [I0JIOBUHY BEJIMYMHBI OTKJIOHEHHS, a 3aTEM IOJbEMHBIMU BUHTAMU TOJBOJST B LICHTP.
[ToBepky u HcnpaBlieHHE TOBTOPSIIOT HECKOJIBKO pas3.

[ToBepxka Ne2. BeprukanbHass HUTh CETKH HUTEH B pabOYeM ITOJIOKEHHH HHUBEIHpA
J0JKHA OBITh OTBECHA, @ TOPU30HTAIbHASL — MEPIEHAUKYIIApHA eil.

3aBoJi rapaHTUPYET MEPIEHIUKYISIPHOCTh HUTEH CETKU, TOITOMY MOBEPSIIOT TOJIBKO OJIHY
BEPTUKAIbHYIO HUTh. [0 KpyrioMy ypoBHIO NMPHUBOJAT HHUBEIHpP B pabouee mojoxeHue. Kpect
CETKHM HHTEH 3pUTEIBHON TPyOBbl HABOMAT HA IIHYP OTBECA, PACMOJIOKEHHBIH Ha paccTostHuU 20—
30 M or HuBenupa. Ecnm BepTHKaibHas HUTh IepecekaeT IIHYp OTBeca — YCIOBHE He
BBINOJIHETCA. B 3TOM cilydae CHUMAIOT OKYJSPHYIO 4acTb TPYObl, OTIYCKAlOT CPEIHUN BUHT
IUIACTUHKM Ha YeTBEpTh O0OpOTa, a KpaWHUM BHHT — Ha MLEJIbli 000POT M OCTOPOXKHO
[IOBOPAYMBAOT IJIACTMHKY B HY)XHYIO CTOPOHY. 3aTéM HaJeBalOT OKYJSPHYI 4acTb TPyObl M
MOBEPAIOT TOJOXKEHUE CeTKU. [locie yCTaHOBKM CETKM 3aKpeIUIAIOT IUIACTMHKY M OKYJISPHYIO
4acTb TPYOBI.

I[ToBepxkaNe3. BusupHasg ocb 3puTenbHON TpyObl JOJKHA OBITH MapajuleibHa OCH
KOHTaKTHOTO IMJIMHAPUYIECKOTO YPOBHSI.

OTO TIJIaBHOE YCJIOBHME, KOTOPOMY JOJDKEH OTBEYaThb KaKIbli HUBEIUP, BU3HPHYIO OCb
KOTOpPOT0 YCTaHaBJIMBAIOT TOPU3OHTAIBHO MPU TTOMOIIY YPOBHSI.

[ToBepKy mpOM3BOJAT IBOMHBIM HUBETUPOBAHUEM JMHUU JUIMHOW OKOJIO 75 M. B Toukax A
u B 3abuBaior KocThUulM. B TOuke A yCTaHABIMBAIOT HUBEIUDP TaK, YTOOBI €ro OKYJISIp
IIPOEKTUPOBAJICS HAa LEHTP KOCThUIA, a B TOUke B ycranaBnmmBaroT peiiky. Husenup npusBogsar B
pabodee TOIOKEHNE B ¢ TOYHOCTBIO 10 1 MM PYJIETKON MM PEHKON M3MEpSIOT BBICOTY puoopa i1,
T.€. pacCTOSIHUE OT LIEHTpa OKYJsipa 10 1eHTpa KocThuid. [1o pelike OepyT BeIMUKMHY OTCUYETa TOUKU
B —-B, 3areM HHBenup nepeHocAT B TOUKy B, a peilky — B Touky A. HuBemup npuBomsT B
pabouee TOJIOKEHUE, U3MEPSIOT BHICOTY MPUOOPA iz U TI0 pelike OepyT BEIMYHUHY OTCUETa TOUYKHA A
—a.

Ecnu BHM3MpHas ochb He mapajuiebHa OCH YPOBHS M MMEET HAKIOH BBEPX, TO BMECTO
OTCYETOB IO peiiKkaM B OAHUX TOYKaX OYIyT B3SATHI OTCUETHI B APYI'MX TOYKAX C OMIMOKOU, PaBHOM
X. AOCONIOTHBIC 3HAYCHUS TPEBBINICHUS TOYKH B Haj TOYKOW A NMpu HUBEIMPOBAHWU C TIEPBOMU
CTaHIUK (HUBEIHUP B TOUKE A )

-h =11+ X- bu co Bropoii cTaHiuu (HUBEIUP B TOUKE A)

h=a - x - TOMKHBI OBITH paBHBI MY c000ii. [To3TOMY MOXKHO 3amucaTh paBeHCTBO



i1 +x-

b=a-x-i,.

Ortkyna

x=@_b _*+na

To ectp ommbka B OTCueTax M3-3a HEMAPALICILHOCTH BU3UPHOM OCH U OCH KOHTAaKTHOTO
UWIMHIPUYECKOTO YPOBHS paBHA IOJIYCyMME OTCUETOB MO peilkam 0e3 MOJyCyMMbl BBICOT
uHcTpyMmeHTa. Ecim x He mnpesbimaer 4 MM, TO ycioBue BelnosHsercs. llpu x>4 MM ocu
HemnapajuienbHbl. B 3TOM citydae u1s cTaHiuu B Touke B BeIUMcCIsieTCs BEpHBIM OTCUET? = a — X,
COOTBETCTBYIOIIMI MapaJJIEIbHOCTH BU3UPHOW OCHM M OCH YpOBHS. Bpamas 3jieBallMOHHBINA BUHT,
HABOJAT CPEIHIOI0 HUTh Ha 3TOT OTcYeT. [Ipu 3TOM KOHIIBI ITy3bIpbKa YPOBHS B IOJI€ 3PEHUS TPYObI
pasoiinyrca.  3aTeéM  OTKpBHIBAIOT  KPBILIKY,  3aKPBIBAIOLIYI0  HCIPABUTEIbHBIE  BUHTHI
LWJIUHAPUYECKOTO YPOBHS, W, Bpalllas BEPTUKAIbHbIE HCIPABUTENIbHBIE BUHTBHI YPOBHS, TOYHO
COBMEIIAIOT M300pa)XeHHs KOHIIOB ITy3bIpbKa B TOJie 3peHust TpyObl. [yt KOHTPOJS TMOBEPKY
MTOBTOPSIIOT.

HccnenoBanue KOHCTPYKIUH TEOA0JIUTOB.
YcraHoBka Teo10JMTAa B padoyee MoJ10KeHHe, U3MepPeHHue TOPU30HTAIbHBIX U
BePTHKAJIBHBIX YIJIOB T€OJA0JIUTOM

Henp: wu3yuuth ycrpoiictBo TeogoautoB 4TI1511, 3T2KII u 3TSKII u HayuuThes
MPOM3BOJUTE OTCYETHI MO BEPHbEPAM M OTCUETHBIM MHUKpOCKomaM. lIpmoOpecTd HaBBIKM TI0
MIPUBEICHUIO TEOJI0JIUTA B paboyee MONI0KEHHE, a TAK)KE B U3MEPEHUU YTJIOB, HAYYUTHCS U3MEPSATh
paccTosHUS C MOMOLIBIO 1albHOMEPA TEOJ0JIUTA.

O6opynoBanue u mnpuHamiexkHoctu: Teomonutbl 4T15I1, 3T2KII u 3TS5KII mraTussl,

HUBEIIUPHBIE PEHKH, BEXH, OJJAHKH YTIIOMEPHBIX KYpPHAJIOB
1 - GokoBas KpHIIIKa;

2, 4 - 3akpenuTeIbHbIC BUHTEL,

3, 5 - HaBOJAIIIME BUHTEIL;

6 - FOCTUPOBOYHBIIT BUHT LHJIMHAPUYECKOTO YPOBHS;
7 —IIMITHHIPHYECKUH YPOBEHb

8 - KpyrIBIi ypOBEHbD;

9 - IOCTUPOBOYHBIIT BUHT KPYTJIOTO YPOBHSI;
10 - mukpockorr;

11 - okyssp 3pUTENBHOM TPYOHI;

12 - xommayox;

13 - kpemanbepa;

14 - ropu3oHTANBHAS OCB;

15-Bu3sup

Puc 7 . O0mwmii Bux reonoaura 3T5KIT

Onpenenenne HeHbI 1eJeHUs JTUMOA U TOUHOCTH OTCYNTHIBAHMS.
OT1c4eTbl N0 TOPU30HTAJIBLHOMY H BEPTHUKAJILHOMY KPyram

V¥ teopgonuta 3TSKII orcueTHbII MUKpOCKON IIKadoBOM. B BepxHeW 4acTu MOs 3peHUs
MHKpOCKOIa, 0003HaYeHHOro OykBoil B (puc. 8), BUAHBI mITpUXU TUMOa BEPTHKAIBHOTO Kpyra u
IITPUXU OTCUYETHOHM IIKalbl, a B HW)KHEH 4YacTW MOJs 3peHusi, o0o3HaueHHON OykBoil I', BHIHBI
HITPUXU JIUMOA TOPU3OHTAILHOTO KPyra U IITPUXHU OTCUETHOM HIKAJIBL.



Puc. 8 Tlome 3peHnst orcueTHOr0 MHKpOcKoma teogonuta 3TSKIT
a) Otcuer o BepTHKAIEHOMY KpyTy - 0° 35'; OTcuer o ropuzoHTansHOMY Kpyry 125° 06'.
6) Ortcuer no BepTHKAIEHOMY KpyTy +3° 45,5'; OTCcdeT no ropu3oHTaIbHOMY Kpyry 74° 27,5'.

Ha o0oux kpyrax HaHeceHbI TOJIbKO I'paaycHble mTpuxu. Kakaplil rpamycHblid mTpux
noanucad. CienoBarenbHO, 1IeHa AeeHus JuMOoB cocranisgeT 1°. Ha anunaasl KpyroB HaHECEHBI
OTCYETHbIE LIKaJbl C LEHOW JeneHus 5. DTH ILIKaJabl BBIBEIEHBI B IOJIE€ 3PEHUS MHUKPOCKOIIA.
HauanbHoe JiesieHue 1mKaibl TOPU30HTAIBHOIO Kpyra o6o3HaueHo uudpoit 0, a koHeuHoe - nudpoit
6, uro osnawaer 60'. Illkama BepTHKaIBHOTO Kpyra MMeEeT aBa psna mudp. B BepxHem psmy
HayalbHBIA MITPUX, 0003HaUeHHbIH LUdpoil 0, pacroyokeH cieBa, a KOHEYHbIH, 0003HaUEHHBbIHI
udpoii 6, pacroIokKeH Crpasa.

B HmxHeM psily onu@poBKa BbINOJIHEHa HA000pOT U LU(PHl UMEIOT 3HaK MuHyc. OTcyer
10 TOPU30HTAIILHOMY KpPYTy IIPOU3BOJUTCS B CIEIYIOIIEM HOPSAKE.

CHauana cuuThIBaeTCA € JUMOA YUCIIO TpagycoB (IO MITPUXY JUMOa, NONAJAI0LIEMy Ha
OTYETHYIO MIKaly), 3aTe€M I10 OTCUETHOHW miKane Oepercst orcyer ¢ TouHocThio 0.1 nenenws, drto
coorBercTByeT 0.5'. MHAeKcoM i1 OTCUMTBIBAHMS MHHYT CIY)KUT IOTPUX T'PATYCHOTO JENCHUS
nuMOa, HaXOSIIUICS Ha OTCUETHOH mmiKaie. Ha puc. 2a oTcyer mo ropu3oHTaIbHOMY KPYT'y paBeH
125°06'".

[Ipy oTCUMTHIBAaHMM 1O BEPTUKAIBHOMY KPYI'y YHCIIO TpaJyCOB CUUTBHIBAETCS TaK ke, KaKk U IO
TOpPU3OHTATBHOMY KpyTry. IIpu 3TOM rpagycHble feieHnsl BEpTUKAIBHOTO Kpyra UMEIOT 3HaKH MO0
TLTIOC, JTHOO MUHYC.

Ecnu B npeznenax mkaisl HAXOJUTCS IITPUX JMMOa 0e3 3HaKa, TO Ha IIKaje OTCYeT OepeTcs
10 BEpXHEMY psiiy HUdp (cieBa HampaBo), U MOJIHBIM OTCUET 3aUCBIBAETCS CO 3HAaKOM Iumoc. [lo
HIDKHEMY pALy LUQp IIKaJIbl OTCUeT OepeTcs B TOM ciydae, KOrja B Mpejenax MIKadbl HaXOAUTCs
mTpUX JIUMOa co 3HakoM —MuHYcl. OTcUeT 3anMchIBaeTCs CO 3HAKOM MHUHYC.

1. IIpuBecTn TeogouT B padoyee MoJI0KeHHE.

Llenmpuposanue meoodoruma 3TSKII BBINOTHSAIOT C TIOMOIIBIO HHUTSIHOTO OTBEcCa,
YKpPEIJIEHHOTO Ha KprOYKe Tperepa Teoponura. OcTpre OTBEca COBMELIAIOT C LEHTPOM KoJja
(BepmHOM yrja) Ha)aTHEM Ha YHOopsl OalllMakoB INTaTHBAa HOTOW ©  HEOOJIBIIMM
IIepeMELIEHNEM Tperepa Ha rojoske mraTtuBa. LleHTpupoBanue ontuueckoro teomosnurta 3TSKII
MIPOU3BOAAT MPU MOMOIIM BU3UPOBAHUS CETKU HUTEW TpPyObl HaJ BEPIIMHOM yrja, oOmyckas
TpyOy BepTHKaJbHO OOBEKTUBOM BHHU3. OTIYCTHMB CTAHOBOM BMHT, Tperep TeOA0JIUTa
MepeMenialoT Ha TOJIOBKE IITAaTHBA, MOKA LIEHTP CETKHM HUTEH HE COBMAAET C LIEHTPOM KoJja
(BepLIMHOM yrIJIa).

T'opusonmuposanue meodoruma BBHIIOJIHIIOT MPU MOMOIIM YPOBHSI TOPU30HTAIBHOTO
Kpyra. VYmpaBisisi NOAbEMHBIMA BUHTAaMH, Iy3bIPEK YPOBHS YCTaHaBIMBAIOT B CpEIHEE
MIOJIO’KEHHE.

Yemanoska mpyoul ona nabnwooenus. I'pyboe HaBenenue TpyOsl Teomonuta 3TSKII Ha
BEXy MPOU3BOAIT IO MEXaHHMYECKOMY BH3UpPY, a OTYETIMBOE H300paKEHUE JOCTHUTaeTCs
BpamieHrueM BHHTa (pokycupoBku (kpemanbepbl). B Teomonmure 3TSKII rpyboe HaBenenue Ha
BEXY MPOU3BOAT IO ONTHYECKOMY BHU3HMPY, YKPEIJICHHOMY Ha 3pUTEILHOU TpyOe, B KOTOPOM
OTYETIIMBO MPOEKTUpPYyeTCss Oenblii KkpecT Ha yepHOM ¢one. HaBeneHue BepTUKAIBHOM CETKH
HUTEH MPOU3BOJAT HA OCHOBAHHE BEXHU, YTO YMEHbIIAET OMMOKY OTKIIOHEHHS BEXU OT OTBECHOTO
MOJIOKEHUSI TIpU ee ycTaHoBKe. UeTkoro n300pa)keHHs CETKU HHUTEH JOCTHraioT BpallleHUEM
BUHTA OKYJISIPHOU TPYOBI.



2. N3mMepuTh ropu30HTAJBHBIN YroJ COCO00M MOJHBIX IPHUEMOB.

Jns  u3MepeHusT TOPU3OHTAIBHOTO yrila TEOJOJUT YCTAHABIMBAIOT B BEpILIUHE
M3MEPAEMOro yriia, MPUBOISAT €ro B pabouee MOJ0KEHHUE, 3aKPEIUIIOT JUMO |, Bpalas aluaary,
BU3HPYIOT TpyOy Ipu mosioxeHuu BepTukaibHoro kpyra KII cHauana Ha mpaByro WM 33JHIOIO
M0 XOAYy TOYKY, a 3aTe€M Ha JIEBYI0 WM TEPEAHIOI MO XO0ay TOYKy. TOYHOro HaBeaeHHs
BEPTUKAIILHOM HHUTH CETKHM Ha M300pakeHHE BEXM [IOCTUTAIOT BpPALCHHEM HaBOJSILIEIO BUHTA
anunanel. [locne BU3MpOBaHUS HAa KAKIYI0 U3 TOYEK MPOU3BOJISAT OTCUETHI. Tak BBIMOJIHSAETCS
MIOJTYTIPUEM.

Jnst u3aMepeHus: yria MOJIHBIM IMPUEMOM 3PUTENIbHYI0 TpPyOy MEpeBOISAT Yepe3 3EHUT
(BepTUKaIbHBIN KPYT MPU STOM NMPUHUMAET MOJIoKeHue Kpyr JieBo - KJI) u Bu3upyroT cHavasna Ha
3aJIHIOI0 TOUKY, a 3aT€M Ha MEPEAHIOI0 TOYKY IPOU3BOJAT OTCUETHI.

JlaHHbBIE U3MEPEHUH 3aHOCST B YTIIOMEPHBIH KypHaJ.

Tabauya 1. YrjiOMepHBIH KypHaI

JHara _ HaGnromain _
Teomomur _ 3ammcan _
No Ne Touek | Ilomoxkenue Orcuer o Yron u3 | Cpennee
CTQHUMU | BUSUPOBAHUA | BEPTHUKAIBHOTO | TOPU3OHTAIHHOMY | IIOJIyIpHEMA | U3
Kpyra Kpyry YIJI0B

BEITIOMHSIOT BRIYKMCICHUE BETUYMHBI yTila. BemuunHa yriia u3 KaxI0To MOoJTyIpreMa paBHA
Pa3HOCTH OTCYETOB: OTCUET Ha3aJ MHHYC OTCUET BIepeld. PazHOCTh MEXIy 3HAUCHHUSMHU YTIIOB W3
MOJYIIPUEMOB HE JIOJDKHA TPEBBIIIATE

+ 2t'. Jlns reogomurta 3TSKIT : £ 2t' =+ 2 « 30" = 1",

Ecmu  ommbOka wW3MepeHHMH B JONMYCTUMBIX  Mpelaenax, TO  PaCCUYUTHIBAIOT
Cpe/lHee 3HaUCHHE YTia, T. €. BEIMYMHY yIJIa, K3MEPEHHYIO MOJIHBIM TIPUEMOM:

yroia u3 1-ro monynpuema Pop = ;

yToJI U3 2-r0 mosrynpuemMa Poj = ;

Pa3HOCTh MEX]Ty YIJIAMH M3 MTOJTYITPHEMOB

o - Bon =
CpeaHee 3HaUeHUE N3MEPEHHOTO yIiia

Barr+ Ban
B = @ =
2
3. HN3mepuTh BEepTHKAJIBHBIN YIOJ1.

Henenuss Ha numbe BepTukambHoro kpyra teomonuta 3TSKII ommudpoBansl mo Xomy
YaCOBOU CTPENKU ¢ MHUHYCOM U OT (° MpOTHB XOJa 4aCOBOM CTPENIKH - 0€3 3HaKa, YTO O3HAYaeT
MOJIOKUTENBHBIN OTCYET.

Beptukanbhbiii kpyr numOa Hariyxo 3akpelvleH Ha 3pUTeNbHOW TpyOe Teomonura u
MTOBOPAYMBACTCS BMECTE C HEW BOKPYI TOPU3OHTAIBHON OCH TPYObl OTHOCHUTENBHO HYIh-IITPUXOB
auaaabl.

JlJis u3MepeHus yriioB HAKJIOHA TEOJOJUT MPUBOMAAT B paboyee MOJIOKEHUE, 3aTeM IICHTP
CEeTKH HUTEH 3pUTENBbHON TpyObl BH3UPYIOT Ha Habmomaemyro Touky (puc.8). Ilpum sTom
MOJIOKUTENBHBIMA CUHMTAIOTCS YTJIbI, Korja HaOMogaemas TOYKa BBIIIE TOPH3OHTA MPUOOpA,
OTpHIIATENbHBIMU - KOT/Ia HaOJIr01aeMasi Touka HUKe TOPU30HTA.



Flopu3osT

HHCTPYMEHTA

Puc. 9 Tlopsimok n3mMepeHust yriioB HAaKJIOHA

[locne waBegeHus TpyObl Ha  TOYKYy Oepercss OTCYET IO  BEPTUKAIBHOMY

Kpyry (cHauanma Tmpu TOJOXKeHUM BepTukanbHoro kpyra KII, a 3atem -  KIJI).
BennuuHy BepTHKaAIBHOIO yIila ONPEAEIsIOT pacueToM:
KJI + KIT
KT

a ='KJI - MO,( 10 )a = MO — KII
4, HN3mepeHnne paccTossHUSA M0 ONTHYECKOMY AaJIbLHOMeEPY.

Ha opgHOM KoOHIE H3MepsAeMOM JMHMM YCTAHaBIMBAIOT TEONOJIUT, a Ha JPYroM -
JAJIbBHOMEPHYIO WJIM HUBENUpPHYIO peiiky. [IpuBoast Teomonaut B pabouee MOJIOKEHUE, HABOIAT
3pUTEIbHYIO TPYOY TE€OJ0JIUTA Ha PEMKY M OepyT OTCUETHI 110 BEpXHEH M HMKHEH JaJbHOMEpPHBIM
HUTSAM 3pUTEIbHON TpyObl. Pa3HOCTH OTCUETOB NaeT paccTOsHUE B CAaHTUMETpax mo peike. Jlus
ONIPE/IETICHNs] yIJIa HAKJIOHA W3MEPSIEMOIO pAacCTOSHUS K TOPHU30HTY IPOM3BOAAT OTCUET I10
BEPTUKAJIILHOMY KPYTY T€OA0JIHTA.

PaccrosiHue, n3MepeHHOe HUTSHBIM ONTHYECKUM JaJbHOMEPOM (HAKIOHHOE), BBIYUCIISETCS
o ¢opmyre:

S=Kmn+cg,

rae” - koadduimeHt mainpHOMepa (y coBpemeHHbix TeomonautoB K = 100); ¢ - mocrosHHAsS
JanpHOMepa (B T€OJI0JIUTaX, UMEIOLIMX 3pUTENIbHYI0 TPpyOy ¢ BHYTpeHHEH (OKYCHpPOBKOH, ¢ =
0);

N - Pa3HOCTb OTCYETOB IO peilke MO AATbHOMEPHBIM (KpallHMM) HHUTSIM CETKH 3pUTEIbHOM
TPYOBI.

Puc. 8. cnpaBienue noja0KeHHs CETKA HUTEH

HccienoBanne KOHCTPYKIIMH HHBEJIMPOB M HUBEJIHPHBIX peek. CHATHE OTCYETOB IO
HHUBEJIMPHBIM pelikaM. YcTaHOBKa HUBeJIHpPa B padoyee MoJI0KeHHE
L]enb: 03HAKOMHTBHCS ¢ KOHCTPYKIMEH HUBEIMPOB, HAYUYUTHCS YCTAHABIMBATh UX B pabouee
MOJIO’KEHUE; HAYYUTHCS TPOU3BOAUTH OTCUETHI IO HUBEJIUPHBIM pEHKaM.
Obopydosanue u npunaonesxcnocmu: Husenupst 3H3KJL, 3HSJI u ST Berger mraTussl,
HUBEIIMPHBIE PENKU.
IMopsinok BbINOJIHEHUS
1. Y CcTaHOBUTH HUBEIMP U IPAKTUUYECKHA O3HAKOMMTBHCS C €r0 KOHCTPYKLUEN
(puc. 10).
Husenup 3H3KJI cocTrout u3 1ByX yacteil — HUKHEW U BEpXHEN.
Hwxnsig yacte nmeer:
® [PYXHHHYIO IUIACTUHY C OTBEPCTUEM I10JI CTAHOBOW BHHT;
® TpU NOJBEMHBIX BUHTA JJISl YCTAHOBKH MpuOOpa B paboyee MoJI0KEHUE;
® Tperep, UMEKOIMI BTYJIKY, B KOTOPOM KPENMTCS W BpAILAETCsl BEPXHSSA YacTh
HUBeJUpa.
BepxHss yacTs umeer:



® OIOPHYIO IUIUTY C KPYIJIBIM YPOBHEM JJIs Tpy00il yCTaHOBKH 1prOOpa;
® 3PUTENBHYIO TPYOY C HWIMHAPHYECKHUM YPOBHEM JUIsI TOYHOM YCTaHOBKHM MpuUOOpa,
n300pakeHne KOHIIOB KOTOPOTO IEpenaeTcsi B MOJe 3peHus TPyObl CIeHUaIbHON
ONTUYECKON CUCTEMOM.
Co cTOpOHBI OKYJIsIpa 3pUTENBHOM TPYOBl HAXOIATCS MCIPABUTENBHBIE BHUHTHI IMJIHMHIPUIECKOTO
ypoBHA. Ha camoMm okyiisipe uMeeTcsl KOJbllo, BpallleHueM KOTOPOro JOOMBAIOTCS PE3KOro, YETKOIo
n300paKeHNsI CETKH HUTEH B mose 3peHust TpyOsl. [Ipu HaBeIeHUU 3pUTENBHON TPYOBI HA PEUKy
YETKOCTU M300pakeHus: JOOMBAIOTCS BpallEHUEM BHHTa Kpemaibephl (POKYyCHUKA) HA 3pUTEIbHON
TpyoOe.
3putenbHas TpyOoa C OAHOM CTOPOHBI NPHUKPEIUIEHA K OMNOPHOM IUIMTE LIAPHUPHO, YTO JAeT
BO3MOXKHOCTh 3JICBAIIMOHHBIM BHHTOM HCIIPABIATH IOJIOKEHHE BU3UPHOM OCH, T.€. TOYHO
IIPUBECTH €€ B T'OPU3OHTAIIBHOE IOJIOXKEHUE ([BE MOJIOBUHKHM LIMJIMHAPUYECKOrO YPOBHS B I0JIE
3peHusi TpyObl coelMHEHbI, 00pa3ytoT Nnoaykpyr). [log 0OBEKTUBOM 3pUTENBHON TPYObl MMEIOTCS
3aKpEeNUTENIbHBINA 1 HABOAIIMHI, WM MUKPOMETPEHHBIN, BUHTHI.
2. BeINOJNHKTH CXEMY HHUBEIUPA U YKa3aTh €0 COCTABHBIC YaCTH

Puc.10 Tounsit HuBenup H-3:

a - BUJI CO CTOPOHBI KPYTJIOTO YPOBHSI; O - BUJ CO CTOPOHBI IIHIIMHIPUIECKOTO YPOBHSI;

B - BUJ] CO CTOPOHBI OKYJIsIpa 3pUTENIbHOM TPYObl 0€3 MpeaoXpaHuTEeIbHOTO KOJIMaYKa:
1 - mogbeMHBIC BUHTHI; 2 - DJICBAITMOHHBIN BHHT; 3 - KPYIJIbIA YPOBEHB; 4 - KpeMalbepa;
5 - KOpITyC 3pUTENbHOM TPYOBI; 6 - HABOAALIMIA BUHT; 7 - Tperep; 8 - 3aKpenuTeIbHbII BUHT;
9 - oObekTuB; 10 - OKyNsAp ¢ AUONTPUHHBIM KOJBIOM; 11 - KOHTAKTHBINA IMIHHIPHYCCKUI
ypOBeHb; 12 - FOCTUPOBOYHBIE BUHTHI [IMJIMHIPUYECKOr0 ypoBHS; 13 - kpbilka; 14 - ceTka HUTEH;
15 - merannmueckast tracTiHa; 16 - KperexHble BUHTHI CETKU HUTEH

3. Texunueckue XxapakTepucTUKu TouHoro HuBenupa 3H-3KJT

TexHuvyecKkue napamMeTrpsbl 3H-3KJI
Cpennsisi  KBaipaTMuecKas  MOTPEIIHOCTh  H3MepeHwsl|3
YBenuueHue 3puTebHON TpyObl, KpaT 22
Hawnmenbiiee paccTosiHue BUSHPOBAHUS, M 1,2
Juamna3zoH paboThl KOMIIEHCATOpa 15°

Macca, kr 1,3



HpaKanecml O3HAKOMUTLCH ¢ HUBCJIUPHBIMHA peﬁKaMn.

Husemupnas peiika PH-3 packnannasi, M3rotoBjieHa U3 JA€pPEBIHHBIX OPYCKOB TOJIIUHOM
2,5 cMm, mmpuHOoK 8 cM. Bpycku MMerT IBYTaBpOBOE CEUYCHHE M COSAMHEHBI MEXIy COOOMU
mapHupoM. Yactu peliku Ipy packiiabIBaHUN CKPEIUIAIOTCS BUHTOM.

Peiika nBycTtoponnsisi. Ha oiHOM CTOpOHE peiiKu AeeHUs HAaHECEHbI YEPHOM, a Ha APYroi
KpaCHOM KpacKoW. JleneHusi CaHTHUMETPOBBIC, Yepe3 OJMH CAaHTUMETP 3aKpalleHbl KPacKOMH.
JlecsaTp neneHuil OAHOro JEeUUMETPA PACIOIOKEHBI ¢ OJJHOM CTOPOHBI, BTOPOTO JIeHUMETpa —
c napyroil. Ilpm sToM mepBble MATH JENEHWNA KaXaoro nenuMerpa oOpasyror OykBy E.
JletmeTpbl 0003HAUEHBI YU CIIAMHU.

1. YcTaHOBUTH HUBEIUP IO KPYTIIOMY U IHIHHIPUICCKOMY YPOBHSIM.

2. Tlpou3BecTH OTCYETHI IO PeliKaM, YCTAHOBICHHBIM B TOUKax A (3aaHeil) u B

{75%

1843

1939

Puc. 11. ITone 3peHus HUBeTUpa

Otcuer no peiike NPOU3BOAUTCS C TOYHOCTBIO 0 MWJUIMMETPA, T.€. OH JOJDKEH UMETh
yetbipe HU@pbl. [lepBble 1Be — KOIMYECTBO JECUUMETPOB — YUTAIOTCS MPSIMO MO peHke.
Tpetbs mMdpa — 1e10e KOIUIYECTBO CAaHTUMETPOB OT Hayaja AeHUMETpa 0 FOPU30HTAIbHOM
HUTH ceTku. YerBepras mudppa — KOIUYECTBO MUJUIUMETPOB — OINpPEAENSeTCs] Ha TIJ1a3
MHTEPIOJALUEH: JEICHUEM IIOCJIEIHEr0 CAaHTUMETPa F'OPU30HTAIIbHON HUTHIO.

1. HapucoBats cxemy HUBenupoBaHus 1uHuu AB.
2. 3anmcaTh OTCUETHI B )KypHAJI HUBETHPOBaHUs (Tadu. 1)

Tabnuya Ne 2. JKypHAJ HUBEINPOBAHUS

[Tukersl | OTUETHI MO peiike IIpeBbIieHn -
e . =5z ¢k
$ |5 - S |5 ¢
Neo = 2 S = 22 |2 E
= & & > 32 SE|E Fo
-~ 0 O o) o o 3 9
S =R =X g+ = 5 |© = 3
Pexoznocyuposka

Ha ydyeOHOM monurone pyKOBOAMUTENIb NPAKTHUKU OINpeAenseT A KaxJoh Opuraisl



IPaHUIIBl YYacTKa, HA KOTOPOM HEOOXOAMMO MPOM3BECTH TOMOrpa(UUYEcKyl0 ChEMKY, a TaKXKe
WCXOJHBIC MYHKTHI C M3BecTHBIMU KoopaumHatamu X, Y, H. OOyuaromuecs moapoOHO U3Yy4arOT
Y4acTOK, BBIJCJICHHBIM i TpoBeneHus paboT. 3HAKOMSTCS C pealbHOM cHuTyalued  Ha
MECTHOCTH, U3Y4alOT peiibed) MECTHOCTH (BBIACISIOT 3JIEMEHTapHbIE (GOPMBI penbeda, 0TMEHaroT
UX XapaKTepHBIC JIMHUU U TOYKHU, (PUKCUPYET HaloXKeHHEe MelKuxX (opm penbeda Ha KPYIHBIE).
Ha ocHOBe wu3ydeHuss ydacTka OIpENeIsiIoT Ha MECTHOCTH ONaronpusTHbIE MecTa Ui
3aKperieHUs] BEPIIUH T€OJ0IUTHOTO (TaXEOMETPHUUECKOr0) X0/1a.
Bb100p NYHKTOB CbEMOYHOM CETU OCYLIECTBIISIETCS C yYETOM TaKMX YCJIOBHUM Kak:

. B3aMMHAsl BUJUMOCTb MEXAY IPEABIAYIIEM U MOCIEAYIOIHUM IYHKTOM;

. BO3MOKHOCTh OXBaTa BCErO BBLACICHHOIO YdYacTKa 0e3 MPOMYCKOB C 3aKPErICHHBIX
IIYHKTOB Cb€MOYHOM CETH

. xopomuid 0030p MECTHOCTH C KaXJOW TOYKH ChEMOYHOH OCHOBBI, TO3BOJISIOIINN
MIPOU3BOJIUTH TOMOTPAPHIECKYIO ChEMKY;
* yIOOCTBO YCTAaHOBKH IITATHBA,
* yI00CTBO MPOBEIEHUS YTIOBBIX U JIMHEHHBIX U3MEPEHUN U Jp.;
* pPacCTOSIHUE MEXIY COCETHUMHU MYHKTaMH JOJKHO OBITH HEe O6osee 150M.

3aKpersieHue Ha MECTHOCTU IYHKTOB IPOU3BOAMUTCS NPEABAPUTENBHO 3arOTOBJICHHBIMU

JIepEBIHHBIMU KOJIBIIIKAMH M CTOPOKKaMU JuameTrpoM 2 - cM .Koumblmek BOWBaIOT BPOBEHB C
3emiield, ocraBisis He Oonmee 1 - 2 cM Haa MOBEPXHOCTHIO. B 1eHTpe Kombllika 3a0UBaIOT
MaJeHbKUN TBO3JIMK, HaJ KOTOPHIM B JajbHEHIIEM OyJeT EeHTpUpPOBaThCs T€oA0IUT. Kounbliek
OyIeT SBISATHCA HOCUTEIEM KOOpAWMHAT U BBICOTH. OH B Mpolecce BCEHl MPaKkTUKHU JOJKEH
OCTaBaThCsl JKECTKO 3a(PUKCUPOBaHHBIM. Ecium BO BpeMsi MpPaKTUKU KOJBIIIEK W3MEHHUT CBOE
MOJIOKEHHUE, TO HEO0OXOIUMO OyleT ero 3aKpernuTh 3aHOBO U ONPEACIUTh €ro KOOPAMHATHI U
BBICOTY.

20-30cm
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Puc. 12. 3akperjieHrue Ha MECTHOCTH ITYHKTOB TaAXEOMETPHYECKOIO X0/1a

CTOpOXKOK CITY’KUT Ul y100CTBa OTHICKAHUs MyHKTA. Ero J0KHO OBITH XOPOILIO BUAHO Ha
MecTHOCcTH. Ha cropokke aenaroT cpe3, Ha KOTOPOM 3alUCHIBAIOT HOMEp Opuraisl U HOMEp
IIyHKTA.

3aKkperyieHHble Ha MECTHOCTH IYHKThl ChEMOYHOM CEeTH 00pa3zyloT ChEMOYHYIO
CeTb, KOTOpast MOXKET OBITh TPEX BHJIOB:

1. 3aMkHyTas ceTh, MPU HEOOXOJUMOCTH C JAMATOHAIBHBIM XOJ0M (ChEMKY BEIEM IO 4acOoBOI

CTpEJIKE, U3MEPSEM IIpaBbI€ 110 X0y YIJIBI).

2. Pa3oMkHyTas ceThb, ONMUPAIOLIASCS Ha JIBE Mapbl MYHKTOB, (AUPEKIMOHHBIN yroJl, BEIUUCISIEM,
au00 3a71aeM).
3. Bucsuuit xon. [IpuBs3ka oCymecTBIISIETCS TOJIBKO K OJJHOM Iape MyHKTOB.

B ocHoBHOM oOyuaromiyecs CO3/MalOT 3aMKHYTYIO ChEMOYHYIO Ce€Th, MHOTJa C

JMarOHAJIIBHBIM XOJO0M.
Ilocne 3akperuieHusi IMyHKTOB ChEMOYHOM CETH Ha MECTHOCTH IPOU3BOAAT HU3MEPEHMS, T.C.
U3MEPSIOT PACCTOSAHUSA MEXK Yy IYHKTAMH, TOPU30HTAJIBHBIE U BEPTUKAJILHBIC YTJIBL.
IIposoxkenne T€OJOJTUTHOIO X0/AA
Toukn TEOJOMMTHOTO XOJa CIY)KAaT IUIAHOBBIM ChEMOYHBIM OOOCHOBaHHEM TS
IPOMU3BOJICTBA TOMOTPaPUUECKUX CHEMOK KPYIHBIX MacIITaboB. Llenb npoaoxkeHus: TeoJ0IUTHOTO
X0Jla, — MOJY4YEHUE KOOPIMHAT €ro TOYeK. Te0JOJIMTHBIE XOABI MOTYT OBITh 3aMKHYTBHIMH HIIH
PA30MKHYTBIMU B 3aBUCUMOCTH OT (JOPMBI Y4aCTKa MECTHOCTH, MOAJIEKAIIIETO ChEMKE.



Puc 13. 3aMKHYTBIH TEOIONMUTHBIA X0 Puc 14. Pa30MKHYTBII TEOAOTUTHBIN X0

3aMKHYTBI XOJ IIPUBA3BIBACTCS HE MEHEE 4YeM K JBYM IIyHKTaM OIIOPHOM CETH,
Pa3OMKHYTBI — K JBYM IIapaM TaKUX IIyHKTOB. YIJIOBas IPUBA3KA OCYLIECTBIIAECTCA IIyTEM
U3MEpCeHUST TIPUMBIUHBIX yIIIOB: Do— mnms 3amkHyroro xoma; b; m bs— mnst pazomknyroro. B
NOpSAKE MCKIIIOYEHUS DPA30MKHYTBIH XOJ MOXET ObITh MpPUBSA3aH TOJBKO K JBYM IIyHKTam
OIIOPHOM ceTu B ero Havase. B Takom xoje (Bucsiuem) gonyckaercs He 0oJiee IByX CTOPOH.

IIpy cbeMKe HW30JIMPOBAHHBIX YYacTKOB MECTHOCTH, KOrJa IIpUBSA3Ka K IIyHKTaM
I'ocynapcTBeHHON reoe3nYecKkoi CeTH HE HMMEET NPUHUUIHAIBHOIO 3HAu€HHs, 3aMKHYThIE
TEOJIOJIUTHBIE XO/bl MOTYT HE ONMPATHCS HAa IIYHKTHI ONIOPHOM I€0Ie3UYECKON CETH, a KOOPIAUHATBI
UX TOYEK BBIYHCISIIOTCS B YCIIOBHO NPUHATON CHCTEME KOOPAMHAT, Ha3HaYaeMbIX IEPBOM TOUKE.
IIpu sTOM B 00s3aTeNbHOM MOpSAKE JIEJAaeTCsd OPUEHTUPOBAHME MEPBOM CTOPOHBI XOJa
OTHOCHUTEJIBHO YacTel cBeTa, Juist uero B Touke T1 wu3Mmepsiercs MmarHuTHbId asumyt AMTI-
T2. JIupekumoHHbI yros 3Toi cTopoHbl aTll-T2.nmpuHuUMaeTcs B KauyecTBE MCXOMHOIO U MOXKET
OBITH BBIYMCIICH 110 (hopMyIIe
a=Ay+d-g,
rae d — CKJIOHEHHe MarHUTHON CTPENKH; g — COMMKEHHE MEPHIHaHOB.

MarHuTHeli a3UMYT U3MepseTCs MPU MOMOIIH OyCcCOoN, KOTOopast KpermuTCs K TEOI0IUTY,
IIPY TIOJI0’KEHUH BepTUKaibHOTO Kpyra KJI. ITopsanok neicTBuil ciieyronuii.
Teononut ycraHaBnuBaroT B Touke T1 TEOJOIUMTHOrO XoJa U MPHUBOJAT B pabodee MOJI0KEHHE.
OTKpemIsfoT 3aKpernuTeIbHOE YCTPOWCTBO OYCCOJIM Tak, 4YTOObI €€ CTpesika MOorjla CBOOOJHO
BpAILaThCS B TOPU30HTAIBHOM MIJIOCKOCTH.
2. 3aKperusiioT JIMMO, OTKPEIUISIOT alliiagy W COBMEIIAIOT WX HYJH, IMOBOPAYMBAs TEOJOJHT.
Anunany 3aKperuisitor.

OTKpemsoT TuMO U, TOBOpaYMBasi TEOJOIUT, T0OUBAIOTCS TOYHOTO COBMEILIEHUS CTPETIKU
Oyccomu c ee nuuueit C-IO (ceep-tor). B pesynabrare HyneBoi mrTpux jaumba Oyzaer
OpPUEHTHPOBAH HA MarHUTHBIN ceBep. JIMMO 3aKperistoT.

4. OTKpeIUIsIIoT amuaaay U BU3UPYIOT 3pUTEIbHYIO TPyOy Ha BeXy, YCTAHOBJIEHHYIO U Touke T2
TEOJIOJIUTHOTO XOJa. bepyT oTcyeT mo ropu3oHTaIbHOMY KpPYTy, KOTOPBIH M OyneT 3HaYeHHEM
MarHuTHOro asumyta HanpasieHus T1-T2nepBoii CTOPOHBI TEOJOIUTHOIO XOAA.

KamepaabHylo 00paGoTKy HAaYMHAIOT C TPOBEPKH M OOpPaOOTKU TOJIEBBIX >KYPHAJIOB.

3aTeM COCTaBJISIOT CXEMY TEOJONUTHBIX XOJOB. Y BEpIIMH MOIMHUCHIBAIOT CPEIHUE 3HAUCHUS
TOPU30OHTAIBHBIX YIJIOB, a BO3JI€ KaXKIOW CTOPOHBI — €€ TOpPU3OHTaIbHYI mauHy. Ha cxemy
HAHOCAT TAKXKE€ IMYHKTHI T€OI€3MUECKON CETH, K KOTOPBIM OCYIIECTBISIACH IPUBSI3KA T€OI0IUTHBIX
xomnoB ([1111,T1).
BBI‘-II/ICJII/ITGIIBHBIC paGOTLI 10 OHpeﬂeﬂeHI/IIO KOOpI{I/IHaT BCpH_II/IH TCOAOJIUTHOI'O XOda
BKJIFOYAIOT B ce0:
1) OO6paboTKy yrJIOBBIX HU3MEPEHUI U BEIYMCICHUE IUPEKIMOHHBIX YIJIOB CTOPOH;
2) BrlunciaeHne npupaiieHuii KOOPIUHAT U KOOPAWHAT BEPIIMH XO/a.
BCG BBIUNCJIICHUSA BCILYTCH B CHCHH&HLHOﬁ BCOOMOCTH. B BCAOMOCTH BBIIIMCBIBAKOT BCC
WCXOJIHBIE IaHHBIC ¥ HAYNHAIOT 00paboTKYy.



O0pabGoTKka yri10BbIX H3MEpPEeHHil M BbIYHMCICHHE THPEKIHOHHBIX YIVIOB CTOPOH

1) BBIUHCISIOT CYMMY U3MEPEHHBIX YTIIIOB X Pysy

Zﬂum ::B1+ﬂ2 +""+ﬂn;

2) BBIUHCISAIOT TEOPETHYECKYIO CYMMY YIJIOB X Breop

3 £ ey =180 (1 —2)
rie N — KOJINYeCTBO YIJIOB.

3) Bpruncnsror yrioyro HeBs3Ky fp

fﬂ = z ﬂu&w - z ﬂmeop

4) Tlomy4eHHYIO VIJIOBYKO HEBS3KY CpPaBHHMBAIOT C JOINYCTHMOW HEBSI3KOW, T.K.
BEJIMYMHA YIJIOBOM HEBSI3KM XapaKTEpU3yeT TOYHOCTh W3MEPEHUs YIJIOB, OHA HE JOJKHA ObITh
OoJIb1IIe TTPEIEeSTFHO OMYCTUMOM BETMYHHEI

rae i
f <f f =41 n
Busu Boon B oon N

Ecmun m3mepenHas HeBsska fg;, HE HpEBBIIACT NOIMYCTUMOW, TO BBIYHCICHUS
MIPOAOJDKAOT. B IPOTUBHOM City4yae IOBTOPSIOT IIOJIEBBIE U3MEPEHHUS.

5) YFJ'IOBYIO HEBA3KY paclpeacidroT 10 HU3MEPCHHBIM YIJIaM IIOPOBHY C O6paTHI>IM
3HaKOM

5y =———
/ n
IIpu sTOM

25, =1,

(Ecnn HeBsi3ka He nenuTcs 0e3 ocTaTka Ha YHCIIO YIJIOB, TO HECKOJIBKO OOJBIINE MOMPABKU
BBOJAT B YIJIbI C KOPOTKMMHU CTOpOHaMH, BCICACTBHEC HCTOYHOCTHU HCHTPUPOBAHUA TCOOOJHTA U
BEX).

usm

6) BBIUUCISIOT UCTIPABICHHBIC YIIIbI

ﬂucnpi = ﬂu&wi + 5ﬁ i
KOHTpOHCM MMPaBUIBHOCTHU BBIUMCJICHUM SIBIISICTCS PaBCHCTBO

Z:ﬂucnp = zﬂmeop

7) BBIYHCISIOT AMPEKIIMOHHBIC YIIIbL. B MpemiokeHHoM 3a1adye AUPEKIIMOHHBIA YToJl
HCXOJTHOM CTOPOHBI O [yy1-1] HEOOXOUMO HAWTH, PEIINB OOPATHYIO T€OIE3UUECKYIO 3a/1a4y.

tgr

-1 \ Xr —Xom

Ay Y~ Vom

OTCIOZIa

= arctg A_y
Ax

Jlns mepexomaa ot TabnmuHoro yria (r) K AMPEKIIMOHHOMY YIiy (o) HEOOXOHMO
y4ecThb 3HaKU MpHUpaIIeHU KoopanHar (Tadu. 1), onpeaenuTs B KaKol YeTBEPTH JISKUT JaHHOE

rHH 1-71



HaIpaBJIEHHUE, YUUTHIBAs 3HAKH NIPUPALLECHUN KOOPAUHAT. 3aTEM, PYKOBOJCTBYSICh COOTHOILIEHUEM
MEXy TaOJIMYHBIMU U TUPEKIIMOHHBIMU YIJIaMH, HAXOAAT JUPEKLIMOHHBIN YroJl HalpaBICHUS

(Tabm.2).
Tabmmma 3
CBs13bp MKy IUPEKIMOHHBIMU YIIIAMHU U pyMOaMu
JMpeKIMOHHBIN yroJ
[Mpupamenus 0—90° 90—180° 180—270° 270—360°

KOOpJAWHAT (I gveTBepTh) (Il veTBepTh) (IIT ueTBepTH) (IV uetBepTh)
a=r a=180° —r o3 = 180°+r o4 =360°—r

Ax + - - +

Ay + + - -

Jlanee BBIYUCISIOT TUPEKIIMOHHBIE YTl OCTAJIBHBIX CTOPOH MO (hopMynam
ai = ai1+180°-B,, (npasvie yenvi)
i = ai1-180°+ S (nesvie yenvt)
rae O -AMPEKLMOHHBIA YroJl ONMPEAEISIEMON CTOPOHBI;
0 j-1- IUPEKUMOHHBIA YTOJ MPEAbIIYIENH CTOPOHBI;
Brp(res) - TPaBBIA (JIEBBIN) UCIIPABICHHBIM YIOJI MEKAY STHMH CTOPOHAMH.

KoHnTponeM nmpaBUIBHOCTH BBIYUCICHUS TUPEKIMOHHBIX YIJIOB CTOPOH MOJUTOHA SIBIISETCS
MIOBTOPHOE MOMyYeHHE TUPEKIIMOHHOTO yIila Ha4ajlbHOW CTOPOHBI O] -T1-

BblunciieHue npupaleHnii KOOPANHAT M KOOPAUHAT BEPIIMH X0/a
8) BBIYHCISIOT MPUPAILCHUS] KOOPAUHAT

Ax=d cos a
Ay=d sin a

9) BBIUUCISIOT CyMMBI IpUpAIIeHuid KoopaAuHaT LAX u LAy

IlockonbKy NOJMTOH 3aMKHYTBIM, TO TEOpPETHMYECKas CyMMma IPHUPAIEHUN KOOpPIMHAT
J0KHA ObITh paBHa Hymo, T.e. XAx = 0; XAy = 0. OgHako Ha NpPaKTHUKE BCIEICTBUE
IIOTPEUIHOCTEN YIJIOBBIX M JMHEMHBIX W3MEPEHUN CyMMBbI IPUPALIECHUN KOOPAWHAT PAaBHBI HE
HYJTI0, @ HEKOTOpeIM BenmuuHaMm fy m fy, KoTOpble Ha3bIBarOTCS HEBS3KAMHU B IIPHPAIICHUIX
koopauHar fy = XAx ; f,=ZAy.

B pesynbrare 3TUX HEBSI30K MOJMIOH OKAaXETCS PAa30MKHYTHIM Ha BEIUYHHY aOCOIIOTHON

JIMHENHOU HEBI3ZKU.
_ 2 2
f..= \/ fo+ fy

OLEeHNBaIOT TOYHOCTh YIJIOBBIX M JIMHEWHBIX HM3MEPEHHUH IO BEIUYMHE OTHOCHTEIIbHOMN
JIMHENHON HEBIZKU

Briunciaennas oTHOCUTENIbHA HEBI3Ka CpaBHUBACTCA C HOHYCTHMOﬁ

f.<f

omH oon

(foon — momycTHMasi OTHOCHTENbHAs HEBS3KAa YCTAHABIMBACTCS HWHCTPYKIHUSAMU M
coctapisiet 1:2000 — 1:1000 B 3aBUCHMOCTH OT TPeOYEMOI TOYHOCTH X0/1a.)

Ecmu YCJIOBHEC HC COGHIOI[aeTCH, TO THIATCIBHO IMPOBCPAOT BCC 3allMCH U
BBIYMCIICHHS B TIOJICBBIX XKYPHAIAX W BEIOMOCT 67-3:10ki00MuTO00. . Ms1x. Ecimu mpu sTom

omnOKa He OOHapyKeHa, CIIEAYET BBIMOJIHUTH KOHTPOJIbHBIEC U3MEPEHUS JUTUH CTOPOH.



10) BoIMOMHSIOT ypaBHUBAHKUE MMPUPAIICHHIA KOOPIUHAT, T.€. PACIIPEICIISIIOT HEBSI3KHU I10
BBIUMCJICHHBIM TPHUPAIICHUSAM KOOPJMHAT MPOMOPIUOHATIBHO JJIUHAM CTOPOH C OOpaTHBIM

3HaKoM. [Ipu ATOM TONIpaBKU B IPUpPAIEHUS KOOPIUHAT ONPELIISIOTCS 10 (hopMyiam:

f f
Sue =210, Sy =10,

Xi i

P oop
[Ipustom Xd=-fyx u Xd=-f,

11) BBIYHCIISIIOT HCIIPABIICHHBIC TIPUPAIIICHUS] KOOPIMHAT:

AXi nenp— Xi+6AX,
AYi ucnp :yi +6AY

12) BBIUHCISIFOT CYMMBI HCIPABICHHBIX MPUPAIICHUH KOOPAMWHAT, KOTOPBIC IOJIKHBI

OBITH PaBHBI HYJIIO:

Z:AXi nenp— O!
ZA}’l ucnp =0

Borunciaenue KOOpAWHAT BEPIIHH 3aMKHYTOI'0 TEOAOJUTHOI0O X0/1a

13)[lo ucnpaBiieHHBIM MPUPAIICHUSIM KOOPIMHAT M KOOpPAMHATAM HAa4YaJbHOW TOYKH
MIOCJIEZ0BATENIBHO BBIYHMCISIOT KOOPANHATBI BEPIIMH TEOA0JIUTHOIO X0/1a!
Xir1=Xj+AX,
Vis=YitAy
rae Xi+1 U Yis1 —ONpEAesieMble TOUKH;
Xi 1 Yi— U3BecTHbIE KOOPJMHATHI IPEABIAYILECH TOUKH;
AX 1 Ay — npupaleHuss KOOpANHAT MEXIY dTUMH TOUKAMH.

14) OkOHYATEIFHBIM  KOHTPOJIEM MPAaBUIBHOCTH BBIYMCIACHUN KOOPAWHAT — CIY)KHT
MOJIy4eHHE KOOPAMHAT HAa4aJIbHOW TOYKHU TEOIOJIUTHOTO XO0/1a.

Jns KOHTpPOJS W TOBBIIEHUS TOYHOCTH H3MEPEHHE PpACCTOSHUM W IPEBBIIICHUN
BBITIOJHSIOT B MPSIMOM U 0OpaTHOM HampaBlieHHUsX Xo1a. T. €. yrojl HakJloHa vV ap —TIpsAMOil, a v BA
— oOpaTHBIA. YTIIBI HAKJIOHA MPSMOTO U 0OPaTHOTO HAIPABJICHUH TOJKHBI OTIIMYATHCS 3HAKAMH, a
3HAYEHHUS YIJIOB HE JOJKHBI TpeBbImath = 1'. PacXoXaeHus B MPEBBIICHUSIX MEXKIY TMPSIMBIM U
0OpaTHBIM XOJaMH He JOJHKHO MPEBBIIIATh Mo abcomoTHomy 3HaueHuto 0,04 m Ha 100 M. xona. 3a
OKOHYATEJIbHOE 3HAUYEHUE U3MEPEHHBIX MPEBBIICHUA TPUHUMAIOT CpeAHNE apu(METHIECKUE U3 UX
a0COTFOTHBIX BEJIMYUH CO 3HAKOM IMPSIMOTO MPEBBIIICHHUS.

TOYHOCTH TPUTOHOMETPHUUECKOTO HUBEIMPOBAHUS OIIEHUBAOT M0 HEBs3Ke xoaa. Hessky fy,
B cymMMe TipeBbIeHnH Xh xoa BEMUCISIIOT 10 popmyre:

fh = Zh — (Hx — Hy),
rae Hy 1 Hy — COOTBETCTBEHHO BBICOTHI KOHEYHOM M HAYAJIBHOW TOUYEK X0/1a.

JlomycTUMOCTh HEBSI3KH OIPENENSIIOT 10 popmyIie

fhion = 0,04 P/ n, om,
rae P — nepuMeTp moimroua;
N — 4KCII0 CTOPOH XOJa.

HeBsi3ky pacnpenensitoT ¢ oOpaTHBIM 3HAaKOM Ha BCE MPEBBIINIEHUS MPOMOPIHOHATIBHO
JUTMHAM JIMHUHK X0Aa. BBICOTHI Touek ompeaenstorcs o hopmyre
Hi+1 = Hi + hncnpi



BeIIOMOCTb BBIYMCJICHUS KOOPAMHAT YIJIOBBIX TOYEK

3aMKHYTOI'0 TCOA0JIMTHOI'O X044

V3mepeHHbIe MpaBble YIiibl Ha YIIIOBBIX Toukax 1o xoxay 01-02-03 u.1.1.

dn+1=3g"- B usm+ 180° - BeIUKCIICHNE TUPEKIIHOHHBIX YIIIOBBIX JIMHHIA .
[Mpumepnsiii yron mml — (.) T1 = 154° 03’
Wcxomsmmii aupekiuonnsii yroi IIT1 — ()1 a ucx = 91°18°

Taonmia 4.

A =a * Cosa Ay = a *Sina
Yrael lfopwus. MpupalieHmna koopauHat KoopguHaTbl
PacCToAHN | BLiyncneHHble WcnpasieHHble X Y
€ (M) (M)
d(m)
N3mepeHHbIN | UcnpaBneHHbi | AMPEKLMOHHDBIN A x (m) Ay (m) A x (m) ANy (m)
B n3am B ncn ai
1. 2. 3. 4, 5. 6. 7 8. 9. 10. 11.
Mnl 91°18' 1500.00 1300.00
T1 154°03' 154°03' 1480.50 1480.50
T2 91°41'30 "
T3 85°16'30 "
T4 151°26'30 "
T5 102°59'00 "
T1 108°38'00 "
)2 )2 )2 Ny N x Ny
™ Fy=2"x Fy=2"y

F abc = Vf x 2 + f y? = HeBsi3Kka HeltHas

FB=2Xp usm. — X Teop. = HeBsI3Ka yrioBas

S B Teop. =180°* (n-2) = (5-2) = 540 °00



Bunabl HuBesmmpoBanus

Jns coctaBieHus TonorpaMuecKux IUIAHOB M KapT, a TaKKe A NPOEKTUPOBAHUSA U
BBIHOCA B HATYpy MH)KEHEPHBIX COOPYKEHUI HE0OXO0AMMO 3HATH BBICOTHI TOYEK MeCTHOCTH. C 3TOM
LEeJbI0 Ha MECTHOCTH BBINOJHSKOT KOMIUIEKC TI€0Je3M4ecKux pador, Ha3bIBACMbII
HUBEIMPOBaHUEM. B Iporiecce HUBEIMPOBAHUS ONPEACIAIOT IPEBBILEHUS OJHUX TOYEK 3EMHOU
IIOBEPXHOCTH HAJ JPYTHMH, a 3aT€M II0 MU3BECTHON BBICOTE MCXOJHOW TOYKH BBIYUCIIAIOT BBICOTHI
BCEX OCTAJIBHBIX TOYEK HAJl IPUHATON YPOBEHHON IIOBEPXHOCTHIO.

B 3aBucumocTH OT METOAA OIPENENECHUS IPEBBIIICHUS M IPUMEHAEMBIX IIPU 3TOM
puOOPOB PA3TUYAIOT CIETYIOLINE BUIbl HUBEIHMPOBAHUS:

I'eomerpryeckoe HHBEIHPOBAHHE OCHOBAaHO HA IMPUMEHEHMHM HHUBEINPA, KOTOPBIH
o0ecrieynBaeT  TOPH3OHTAIBHOE  TOJOKEHHE  JIMHUH  BU3UPOBAHUS. I'eomerpuueckoe
HUBEJIMPOBAHNE MOXKET OBITh BBIIIOJHEHO TAK)XK€e IPU MOMOIIH TEOA0JIUTA-TaXEOMETpa.

Tpuronomerpuyeckoe HUBEJHMPOBAHHE IIPOU3BOJIUTCS IIyTEM H3MEpPEHUs yIJla HaKJIOHA
BU3UPHOW JIMHUM K TOPU30HTY M PACCTOSHUSA MEX]Y HHUBEIMPYEMBIMU TOYKAaMH. YTJIBI HAKJIOHA
U3MEPSIOT TEOLOIUTOM, PACCTOSIHUS — MEPHOU JIEHTOU, JAJIBHOMEPOM.

CrepeodororpaMmMerpuyeckoe HHMBEJIHPOBAHHME — OTO ONPEACICHHE BBICOT TOYEK
MECTHOCTH IOCPEACTBOM H3MEPEHHUs CTEpeolap a’pOKOCMHUYECKUX U HA3€MHBIX CHHUMKOB. DTOT
BUJ| HUBEJIMPOBAHUS MMEET LIMPOKOE NMPUMEHEHUe, Tak Kak a’spodororonorpaduyeckas cheMka B
HACTOSALIEE BPEMS SIBIISIETCS OCHOBHBIM METOJIOM KapTorpadupoBaHUs TEPPUTOPUH.

Bapomerpuyeckoe HuBeanpoBaHue ((usnyeckoe HHUBEIUPOBAHHWE) OCHOBAHO Ha
OTIpEICNICHUH MTPEBBIIEHHUH 110 Pa3HOCTH aTMOC()EPHOTO AaBICHHUS B PA3IMYHBIX IO BBICOTE TOUKAX
MECTHOCTH. Pa3HOCTh [aBieHHUs H3MEpAETCsl C IOMOLIbI0 OapoOMETpOB-aHEPOUIIOB C YYETOM
pasHULBl TEMIlEpaTypbl BO3Ayxa. TOYHOCTb OINpEAENCHHs] BBICOT TOUEK M3 0apOMETpUYECKOTo
HUBENUpPOBaHUs HeBbicoka — oT 0,5 10 2 M. bapomerpuueckoe HUBETMpPOBAHUE MPUMEHSETCS B
OCHOBHOM ITIpH PEKOTHOCIIMPOBOYHBIX U U3bICKATEIbCKUX paboTax.

I'mapocraTtuyeckoe HHUBeJMpoBaHMe ((PU3MUECKOE HMBEIMPOBAHHE) OCHOBAHO Ha
CBOICTBE >XKHMJIKOCTEH B COOOIIAIONIMXCS COCyAaxX OCTaBaThCsi Ha OJHOM ypoBHE. Ilo pasHocTn
OTCYETOB IIKaJl JIBYX OJMHAKOBBIX COCYJIOB MOJYy4YaeTcs Pa3HOCTh BBICOT TOYEK (IIPEBBILICHUE).
I'unpocraTnueckoe HUBEIMPOBAHUE MPUMEHSIETCS ISl ONpeesieHUs] HeOOIbIINX MPEBBIICHUN PU
HaOMIOIEHUSAX 3a OCaJKaMU 3/aHUM M NPOMBIIUIEHHBIX COOPYXEHUH, NpU apXUTEKTYpHBIX
o0Mepax, MpU MOHTaKe TEXHOJIOTUYECKOT0 000pyI0BaHUS U JIp.

ABTOMaTHYeCKO¢ HMBEJIUPOBAHHNE IPOU3BOJUTCS B NPOLECCE ABM)KEHUS TPAHCIIOPTHOTO
CpeacTBa, OOOpPYJOBAaHHOTO MPHUOOPOM, ABTOMATUYECKH BbIUEPUMBAIOIIUM MPOQUIL MyTH H
MTO3BOJIAIOLIUM ONPENENATh BBICOTBI TOUEK MECTHOCTH.

PagunosiokanimoHHoe  HUBEJIMPOBaHUE, B KOTOPOM  MHCHOJB3YIOT  CKOPOCThb
pacnpocTpaHeHHsT MpPSIMbIX U OTPaKEHHBIX  DJJIEKTPOMAarHWUTHBIX BOJIH OT  HCTOYHHKA
PaAMON3ITY4YEeHUS 10 UCCIETyeMO TOYKM MECTHOCTH M OOpaTHO, HAXOJIUT HIMPOKOE MPUMEHEHUE
IIPU BBIMOJHEHUH a3pO(OTOCHEMOK ISl OMPEAETCHUSI C TOMOIIBIO PaJUOBBICOTOMEPA BBICOTHI
II0JIETA JIETATEIBHOTO anmnapara.

Ha3zemMHo-KOCMHYeCKO€ HHUBEJIMPOBAHHME OCHOBAHO HA HCIIOIB30BAaHUU CUCTEM U
npuOopoB cnyTHUKOBoW HaBurauumu «GPSy». I[lpubopsl CIyTHHUKOBOW HaBUTallUU IO3BOJISIFOT
IIPAKTUYECKH MTHOBEHHO OIPENEIATh KOOPAUHATHI TOYEK MECTHOCTH (B TOM UHUCIIE U BBICOTHI).

I'eomeTpuyecKkoe HUBEJIMPOBAHME BHITIOIHSIIOT IyTEM BU3UPOBAHUS TOPU3OHTAIBHBIM JIy4OM
TpyOO¥ HUBEIMPA U OTCUUTHIBAHUS BHICOTHI BU3UPHOTO JIyya HaJl 36MHOM MOBEPXHOCTHIO B HEKOTOPOU
€€ TOYKE 110 OTBECHO MOCTABIEHHOW B ATOM TOUKE peiike ¢ HAHECEHHBIMH Ha HeW JeNCHUSMH WU
mrpuxaMu. OOBIYHO IPUMEHSIOT MEeM o0 HUBEIUPOBAHUA U3 CePeOUHbl, YCTAaHABINBAS PEUKHU Ha
OarMakax WM KOJBIIIKAX B JIByX TOYKAX, & HUBSIUP — Ha IITATUBE MEXK Ty HUMU (PUCYHOK 16).
PaccrostHust OT HUBENHpA 10 peeK 3aBUCAT OT TPeOyeMOil TOUHOCTH HUBEIUPOBAHMS U YCIOBUN
MECTHOCTH, HO JIOJDKHBI OBITH IpUMEpHO paBHBI U He Ooee 100—150 .

[Mpesbimienne h ogHOM TOUKK HAT APYroW OMpPENeNAeTCs Pa3HOCTBIO OTCUCTOB @ | D 1o peiikam,
tak 9yro h = a — b. Tak Kak TOYKH, B KOTOPHIX yCTAaHOBJCHBI PEHKH, ONHM3KH JAPYT K IPYry, TO



M3MEPEHHOE TPEBBIIIECHUE OJHON U3 HUX OTHOCUTEIBHO APYTrOd MOKHO MPUHATH 3@ PACCTOSHUE MEKIY
MIPOXOASIINMU YEPE3 HUX VPOBEHHBIMU NOBEPXHOCMAMU.
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Puc.15 HusenupoBanue u3 cepeanHb

Ay mpgm s o w - - - -

Ecim reoMeTpuyecKMM HUBEIMPOBAHMEM OIPEIEIICHBl II0CIEI0BATEIbHO IIPEBBIILICHUS
Mexay ToukaMu A u B, B u C, C u D u 1.n0. no moOoil ynaneHHoi touku K, To myrém
CYMMUPOBAHHUSI MOKHO IOJIYYUTb WU3MEPEHHOE MPEBBIIIEHUE TOYKH K OTHOCUTENBHO TOYKH A WU
HUCXOMHOM TOouku (), MPUHATOM 3a HAYaJ0 CYeTa BBICOT. YPOBHEHHBIE TOBEPXHOCTH 3EMIIH,
IIPOBEJCHHBIE HA pAa3JIMYHBIX BBICOTAX WIM B pA3IMYHBIX TOYKAaX 3€MHON IIOBEPXHOCTH, HE
napajuiebHbl MeX1y cobOou. [losTomy s ompeneneHuss HusenupHou evicomvl TOoukn K
HEOO0XOJIMMO M3MEpPEHHOE IMPEBBIIIEHNE OTHOCUTEIBHO MUCXOAHOM TOUKH O UCHPaBUTH MONPABKOH,
YUUTHIBAIOIIEH HE MapajIeIbHOCTh YPOBHEHHBIX MOBEPXHOCTEHN 3eMIIH.

B Hawell ctpaHe npuHATAa CUCTEMAa HOPMAJIBHBIX BBICOT, OTCUMTHIBAEMBIX OT CPEIHErO
ypoBHSL bantuiickoro Mops, ONpEIeIeHHOr0 M3 MHOTOJIETHUX HaOJIIOAEHWNH OTHOCHUTENBHO HYJS
¢yrmroka B Kponmraare. B 3aBUCMMOCTH OT TOYHOCTH M TOCIEAOBATEIBLHOCTH BBITIOJIHEHHS
paboThI IO FEOMETPUYECKOMY HUBEITUPOBAHUIO MOAPA3IEIAIOTCS Ha KIacChl.

HugenupoBanue | kiacca BBIMOJHSIOT BBHICOKOTOYHBIMH HUBEIUPAMH U IITPUXOBBIMHU
MHBapHBIMH peikaMH 1O 0co00 BbIOPAaHHBIM JIMHUSIM BJAOJb JKEJIE3HBIX W IIOCCEHHBIX JOpOT,
OeperoB Mopel U pek, a TaKkke IO JIp. TpaccaM, BaKHBIM B TOM WJIM MHOM OTHouIeHuH. 1o muHusm
HuBenMpoBaHus | kiacca cpenHsiss KBaJpaTU4Has ciiydaiiHas omMOKa OMNpeaeseHHs] BBICOT He
npesbimaer +0,5 mm, a cucremarnueckas ommOka Bcerga menee +0,1 mwm Ha 1 xm Xxona.
HusemupoBanne | kimacca MOBTOpSIOT HE peke, deM depe3 25 JeT, a B OTICNBHBIX paioHax
3HAYUTENILHO Yalle, YTOObl MOJYYHUTh JAaHHBIE O BO3MOXKHBIX BEPTHKAIBHBIX JIBIDKEHHSIX 3€MHOM
KODBI.

Mexay NyHKTaMd HUBENIMpOBaHHs | Kiacca MpOKIAIbIBAlOT JMHUM HuBenupoBaHus |l
KJ1acca, KOTOpble 00pa3yroT mosuronsl ¢ mepumerpoM 500—600 kv 1 XapakTepHu3yrOTCs cpenHeit
KBaJpaTHYHON CIydaifHON OmmMOKoN okojo +1 am u cucremarndeckoi ommokoit +£0,2 vy Ha 1 km
xona. Husenmupneie muaun |l u 1V kmaccoB mpokaagpIBarOTCs Ha OCHOBE JIMHUH BBICIIUX KJIACCOB
U CIOyXaT Uil JAJbHEUINEro CryleHUs IIYHKTOB HHUBEIUPHOW ceTd. [l JOIroBpeMEHHOU
COXPAaHHOCTH HUBEIUpPHBbIE IIYHKTBI, BbIOMpaeMble uepe3 Kax1ple 5—7 KM, 3aKpPEIUIAIOTCS Ha
MECTHOCTH penepamu WIA MapKamu HUGEIUPHbIMU, 3aKIAJbIBAEMbIMU B I'DYHT, CTEHbl KaMEHHBIX
371aHUH, YCTOU MOCTOB.

1. Cpasy MOCJIC OKOHYAHUA HHUBCIIMPOBAHUA CHIC B II0JIC BBIYUCIAIOT HCBA3KY HpeBI:IH.IeHI/Iﬁ th

3aMKHYTOIO X0J[a KaK CYMMY BCEX 3HAUCHUI NU3MEPEHHBIX CPEIHMUX MPEBBIIIECHUIA:
fh=X husm



B 3aMKHYTOM IHOJIMTOHE CyMMa BCEX MPEBBIIICHUH J0JKHA OBITh paBHA HYIIIO:
> hreop =0
Hegsska fh cuntaercs momycTHMO, eciiv OHA YAOBIECTBOPSET YCIOBHIO:
fh (Mm) < 2,8x\n
IJIe N - YUCJIO CTAHIMI HUBEJIHUPHOIO X014,
SR8
fh (Mm) < 20xVP
rae P - mepuMeTp HUBSIUPHOTO X0/a B KHJIOMETPaXx.
2. JlomycTUMYIO HEBA3KY 3aMKHyTOr0 X0/a fh pactpenensior ¢ oOpaTHBIM 3HAKOM Ha BCE CTAHIIHMU:
ch=-fh/n
Y BBIYMCIIAIOT UCTIPaBIICHHBIC (YPaBHEHHBIC) TPEBBIICHHS
hucn xak hucn = husm + ch

Kontponbs. CymMa Bcex HCIPaBIICHHBIX MPEBBINICHUIN JTODKHA PABHATHCS HYITIO.
4, AOCOIIOTHBIE BBICOTBI TOYEK 3aMKHYTOTO HHBEIMPHOTO XOJa BBIYHCIIOTCS B METpax o
HCTPABJICHHBIM TPEBBIIIEHUSIM, KOTOPbIC TAKIKE MEPEBOJISATCSA B METPHI,

Hi+1= Hi + hucm (m)
rae Hi - BeicoTa npeapiayieii Touku, Hi+1 - BeICOTa TOCHIEAYIONICH TOYKH.
HcnpaBneHHbIe TIPEBBINICHUS ¥ BBIYMCICHHBIC BBICOTHI TOYEK 3allUCHIBAIOT B  BEJIOMOCTH BBICOT
(ITpunoxenue). Konrpoms. B pesynbTare BBIYHCICHHIH BBICOT TOYEK 3aMKHYTOTO XOJa JO/DKHA OBITH
MOJIyYeHa BBICOTA MepBO¥ Touku. [Ipu 0OpabOTKe pe3yabTaTOB PA3OMKHYTOTO HHBEIHPHOTO XOAa HEBS3KY
HUBEIHPHOTO X014 BEIYHCIISIOT 10 hopmyie:
maH Pn2 Beu f h=HPm2 — H
JlonycTrMoe 3HaYCHUE HEBSI3KU BBIUMCISCTCS 1O cieyoliei Gopmyre:
(f)momr==50mm L,

rae L — anuHa Xo/1a, BRIpaXKeHHAasl B KUIIOMETpax.

Ecnu th < (fh )mom,
TO MPOU3BOAT YBSI3KY HUBEIMPHOT'O X0/1a, C ITOM 1IEJIBI0 BRIUUCIISIOT mompaBku Vh mo dpopmyie:
NfVhh=—,

rae N — 4ucio cTaHlui B HUBEJTMPHOM XOJIE.

ITorpaBka * Vh BBOAMTCS HEMOCPEICTBEHHO B BLIYMCICHHBIE OTMETKH 110 (hopMyIIe:
h*Vh=ixV,

r7ie | — HOMep CTaHITUH.

Tpuronomerpuyeckoe HUBEJIMPOBAHUE

TpI/IF OHOMCTPHUYCCKOC HUBCIIMPOBAHUEC — MCTOJ OIIPCACIICHUA paSHOCTeﬁ BBICOT TOYCK Ha
36MHOI>1 HOBerHOCTI/I 110 I/ISMepeHHOMy yriy HAaKJIOHA U OJINHEC HaKHOHHOfI JINMHUN BI/ISI/IpOBaHI/H[
50051 eé MMPOCKIHUH Ha TOPU3OHTAJIIBHYIO IINIOCKOCTE. HpeBbIH_IeHI/Ie h OIIPEACIIAOT 110 (I)OpMyJ'IaMZ

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

n— YI'oJI HaKJIOHa BUBUPHOTO JIy4a,

S — JJINHA JINHUU BI/ISI/IPOBaHI/ISI;

S— TOpU30OHTAJIbHAA IMTPOCKIUA,

| — BBICOTA TPUOOPA;

V — BBICOTA BU3HUPOBAHMUAL.

Tpuronomerpuueckoe HUBEIMPOBAHUE TPUMEHSETCS TIPH TOMOT€OAE3MYECKUX padoTax Ha 3eMHOM
MOBEPXHOCTH U MapKIIEHEPCKUX ChbEMKAX B TOPHBIX BIPAOOTKAX, HAKJIOHBI KOTOPBIX CBBIIIE 8°.

B nmponecce TpUroHOMETPUYECKOTO HHUBEIMPOBAHUSA HA MECTHOCTU U3MEPSAIOT PACCTOSHUE
Mexay Toukamu A u B () u yron HakiioHa v. PaccrosiHue u3MepsieTcs MEpHOM JIGHTOM WiH
JAJIbBHOMEPOM, a YIOJI HAKJIOHA — TEOJOJIUTOM WA TaXEOMETPOM.



TPHIOHOMOTPHYECKO® HHBENHPOBANHE: |- Bwicota npubopa; V — B
BHICOTE BMINPOROHMR, h — Pa3nocTe seicOT (Npessilienves) mexay
Toukamu A u B; S — NMHMR BHIMPOBAHMR, § = rOPHIOHTANBHAR
NPOBKUKMA NHHKHK BHMIHPOBAMMA; V = YrON HAKNOHA BMIMPHOrO Nyu4ad.

Puc.16. Cxema TPUTOHOMETPHUYIECKOTO HUBEITUPOBAHUS

Ilops ok u3MepeHu Ha CTaHIIUHU

Han toukoii A ycranaBmuBaroT TeoJonuT (puc. 16), a B Touke B peliky. M3MepsioT BbicoTy
npubopa i Hajg Toukoil A (BbicOTa HpHOOpa — 3TO PACCTOSIHHE O OTBECHOH IHMHHU OT OCH
BpallleHus1 TpyObl JI0 IIEHTpa MyHKTa), a BBICOTAa BU3UPHOI 1IeNIn Ha pelike paBHa V. i usmepeHus
yIJla HakJIOHA vV BU3UPYIOT Ha 33JaHHYI0 TOYKY M OepyT OTCYETHl MO BEPTUKAJIBLHOMY KpYTy NpHU
nByx nosnoxeHusx kpyra (KJI u KII), Beruncnstor yron HakiaoHa. M3MepsitoT pacCcTosiHHE MEXIy
TOUYKaMH, a 3aT€M BBIYUCIISIIOT TOPU3OHTAIBHOE MpoJiokeHue d, mo ¢popmyse:

d=JI cosv.
3Hast TOPU30HTAIBHOE MPOJIOKEHUE U YTOJl HAKJIOHA V MOXKHO BBIYHCITUTH TPEBbIIICHHE T. B
Haj T. A mo dpopmyre:
h=dtgv+i-v
rae d — ropr30HTaTIBHOE MPOJIOKEHHUE;
| — BBICOTA HHCTPYMEHTA;
V — BBICOTA BU3HPOBAHHUSL.
Eciu V=i, To mpeBbIIIeHre MOXHO BBIYHUCINTE 110 hopmyae h' = d tgv
Tak kak pabortath ¢ TocieaHe# hopmyoil yaoOHee pU CheMKe Ha peiike 3apaHee
OTMEYAIOT BBICOTY IPHOOPA TECEMKOM MM PE3WHKOM U MPU U3MEPEHUH BEPTUKATBHOTO YIJia
JIeTIal0T HaBEICHHS He Ha BEpX PEiKH, a Ha BBICOTY MPHOOpa.



BegomocTh BbIYMCIIEHUS TOPU30HTAJIBHBIX MPOJIOKEHHIT CTOPOH
U BBICOTHBIX OTMETOK TO4Y€K T€OJA0JUTHOI0 X012

Taommia 5.

lNopus.
BricoTHas
M3MepeHHbIe HaKJIOHHBIC MIPOJIOXK OTMETKA
paccTosHHs Vel Hakaona KJI d(m) [1peBbimenus H (M)
[Ipsimo O6patHO Cpennee [Ipsamo Oo6parno | Cpennee
S mp. S 06p. (M) Scp(M) | Smp. S o6p. M) | Scp. (M)
(M) M)
1. 2. 3. 4. 5. 6. 7. 8. 9 10. 11 12.
T1 544.86
124.22 124.26 +1° 40° -1° 42
T2 H2=Hihio
149.50 149.56 +0° 14 -0°12'
T3 H 3=Haho3
86.50 86.46 +2° 52' -2° 50
T4 H 4=Haihs4
88.86 88.88 +1° 58’ -2° 00’
T5 Hs=Haihss
103.70 103.74 +1° 47" -1° 46°
H1=Hs.his
d=Scp * Cos Scp. P=3xd ) ) )

h=Scp™* Sin Scp.

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




TaxeoMeTpHyeckas cbeMKa

Taxeomerpus - o3HayaeT ckopousMepeHue (ObicTpas CbeMKa). OTa CbEMKa
o0ecrieunBaeT NOJyYeHHE TONOrpaduyecKoro miaHa B KOPOTKUE CPOKH C TOYHOCTBIO, KOTOpast
OKa3bIBAa€TCs JIOCTATOYHOW IPU PEHICHWM MHOTMX T€O0JOTMYECKUX U HHKEHEPHO-
CTPOUTEIIBHBIX 3a/1a4.

beicTpora chEéMKHM OOECIEUMBAETCSI TEM, YTO BCE HM3MEPEHUs NPOU3BOIATCS OJHUM
npuOOpoM - TaxeoMETpPOM, B pe3yJbTaTe€ OJHOIO BHU3UPOBAHHS HAa CHUMAEMYIO TOYKY
HOJy4YaroT Bce HEOOXOAMMBIE JaHHbIE Ul ONpPEAETICHUs IUIAHOBOTO IOJIOKEHHsSI TOYKHU U ee
BBICOTHOM OTMETKH.

TaxeomeTrpuueckas cbeMKa NpoBOAUTCA B 4 Tana:

1. PexornocuupoBka.

OcHoBHBbIE 331a41:

1) 03HAKOMHTBCS C PEaTbHON CUTYaIHei Ha MECTHOCTH JUISI ChEMKH;

2) BbIOpATh TOYKU CHEMOUYHOM CETH M 3aKPENUTh UX HA MECTHOCTH.

2. M3mepeHus 1o CO3JaHUI0 CbEMOYHOM CETU MPOKIIAIKOU

TaxeOMETPUYECKOr0 WU IJIaHOBO-BBICOTHOTO X0O/a.

3. CbeMKa 00BEKTOB CUTYAIIUHU U penbeda.
4. KamepanbHas 00paOoTKa pe3ysIbTaTOB MOJIEBBIX U3MEPEHUN U

[IOCTPOEHHE TONOrpapuuecKoro IiaHa.

YTJIBI.

Paboma na cmanyuu npu npoxnaoxke maxeomempuyecko2o xood

1. YcranaBnuBaem IITaTUB HAJ  BEPIIMHOM U3MEPSEMOro yria, C IOMOIIbIO
MEXaHHYECKOI0 OTBECa KOHTPOJIMPYEM TOYHOCTb YCTAaHOBKM IITaTHBAa HaJl TOYHOW. CTONMK
HITaTHBa HEOOXOJMMO IPUBECTH B TOPU30HTAIBHOE IOJOXKEHHE, WHaye, NpU YCTaHOBKE
npubopa Ha CTOJHMK, MOXKET HE XBATUTh XO0Ja MOABEMHBIX BUHTOB ]ISl TOPU30HTHUPOBAHMS
npubdopa.

2. TlogroraBnuBaeM mnpubop K pabore (ycTaHaBIMBaeM €ro Ha CTOJMK INTaTHBa,
TOPU30HTUPYEM, LEHTPUPYEM, MOJArOTAaBIMBAEM 3pUTENbHYIO TpyO0y K TIPOBEIEHUIO
U3MEpPEHUNt).

3. Busupyem Ha 3amHion0 peiiky (mpaByio cTropony), mpu kpyre Jseo (KJI). ([us
MOBBIIIEHUS TOYHOCTH MU3MEPEHUS FOPU30HTAIBHOIO YIJIa, IEPBOE BU3UPOBAHHUE MPOU3BOJUM
Ha OCHOBaHUE peikn).

2. Buzupyem Ha BBICOTY HHCTpyMeHTa. PUKCHUpPYyEeM 3HAUEHUE BEPTHKAIBHOTO
yria Vixi ¥ JaJbHOMEpHOro pacctosHus Dix.

3. Busupyem Ha nepenHIo peiiky (JieByro cTOpoHy), 6epem orcuer nl

4. Busupyem Ha BBICOTY MHCTpyMeHTa, Oepem otcueT Vi u Dy

5. TIpou3BOaUM BBIYMCIEHUS TOPU3OHTAIBHOTO YIia B k1

[lepeBonuM TpyOy dYepe3 3€HHUT, OTKpemuigieM anuaany (IMMO He Tporaem A0 KOHIa
U3MEPEeHUi) U MPOBOAUM M3MepeHus rpu kpyre npaso (KIT).

1. Busupyem Ha OCHOBaHUE 3aJHEN PEUKH.

Busupyem Ha BeicoTy HHCTpyMeHTa V.xii ¥ Dixi
Busupyem Ha ocHOBaHHeE TIepeTHeH peiiku (JIEBYI0 CTOPOHY), OepeM oTcueT N2
Busupyem Ha BbICOTY HHCTpyMeHTa, OepeM otcueT V. u Dy
. IIpon3BOANM BBIUMCIIEHUS TOPU30HTAIBHOTO YIJIA B Ky
He CMeIlasich, moacuuThiBaeM: JIB < 2t (aBoiHOI TouHOCTH TTpUOOpa);
A D< 1/400 eciu KCIIONB30BAJICS TEOMONT IIPH MTPOBEICHUN U3MEPCHHUI;
I V= \Vo-Vra™t

SN

Cnemka mecTHOCTH TpU omoum GPS
BypHoe pa3BuUTHE HAayKM M TEXHUKH, a TaKXe IHOTPEOHOCTb B 0Oojee OBICTPOM U



MOOMIJIBHOM OIIpeJieIeHUEe MECTOMOIOKEHHs, KOOPAWHAT U MPHUPAIICHUH KOOPIUHAT MO3BOJIUIO
CO3/1aTh MPHUHLMIIMAIBHO HOBOE HAIPABICHHWE B WH)KEHEPHBIX M3BICKAHUAX — CIYyTHUKOBBIE
METO/bl U3MEPEHUS

B nganHOM Merone BMECTO NPUBBIUHBIX  HEMOABMJKHBIX IIYHKTOB TI'OCYJapCTBEHHOM
re0JIe3MYECKOM CETU MCHOJb3YIOTCA MOJBHUYKHBIE CIYTHHKH, KOOPAMHATBI KOTOPBIX MOXHO
BBIYHUCIIUTH HA 000N UHTEPECYIOIIUA MOMEHT BPEMEHHU.

Ha naHHbIii MOMEHT Uisi BBIMOJHEHHSI pabOT CIIyTHHKOBBIM METOJOM HCIOIB3YIOTCS
CIIYTHHUKH JIBYX IJ100aibHBIX cucteM onpenenenus mecrononoxenus [JIOHACC (I'JIOGansHas
HaBurannonnass CnyrtHukoBass CucreMa - poccUiiCKas CIyTHHKOBas CHCTEMa HaBUTallUH) U
NAVSTAR GPS (NAVigation System with Time And Ranging Global Positioning System —
HaBUrallMOHHAs CUCTEMa OIPEAEIICHUS] PACCTOSHUSA U BPEMEHU.

Metoanl GPS n3mepenuii B reoe3un

Craruyeckue MeTOABI H3MEPEHUs SBIAIOTCA 0Oojee TOYHBIMHM, HO M TpeOyroT
HauOONIbIINX BPEMEHHBIX 3aTpar. BpeMs Ha OJHOM OIpenenseMoM IYHKTE MOXKET KoJeOaThbCs
oT 30 MMHYT O HECKOJbKHMX 4YacOB, B 3aBUCHUMOCTH OT HEOOXOJUMOH TOYHOCTH M BHEIIHUX
ycnoBuid. Ilpu manHoW Mertoamku m3MepeHuil Bce GPS mpHEeMHUKH CTOST HEMOABM)KHO Ha
TOYKaX C H3BECTHBIMM KOOPJMHATAMM M Ha oIlpenenseMblx Toukax. CTaTmyeckue MeTOAbl
M3MEpEeHUs] OOBIYHO HCIIONB3YIOTCSA TPU CO3JaHUE TeOAEC3MUYECKHX CETeH pa3MYHOro Kiacca
(rocynapcTBeHHass Teoje3udecKass CeTh, TOpOJCKas Teojie3nuecKas CEeTb, OIOpHast
reoJIe3nUecKas CeTh U T.1.).

Kunematnueckue MeTo/1bl U3MEPEHHs MEHEE TOYHbBI YEM CTaTUYECKUE, U UCIIOJIb3YeTCs B
OCHOBHOM JJIsl TIPOU3BOJICTBA TONOrpapuueckoil cheMKu. Bpems npousBoJcTBa M3MEpPEHUN Ha
OJTHOM OIpe/esieMOM IyHKTe B cpeaHeM OyneT 3aHumarh He Oosiee MUHYTHI. Ilpu naHHOM
MeToauke u3MepeHuwid omuH GPS npuemHmk (0a30BBI) CTOMT Ha TOYKE C HM3BECTHBIMHU
KoopauHaTtamu, a BTopoil GPS mpueMHuk (poBep) mepeaBuraercst oT Touke K Touke. Ecnu Ha
oba mpuemHHKa, 0a3y W pOBEp, YCTaHOBUTH pamuomoneM wm GSM momem, TO TOSBUTCS
BO3MOYKHOCTb HCIIOJIb30BaTh PEXKUM KHHEMATHKH B peansHoM BpeMenu (Real Time Kinematics
— KEJI). Pexum RTK mno3BosseT mMONy4yuTh KOOPAMHATBI M TMpUPALLEHUS KOOpAUHAT
HEINOCPEICTBEHHO B MOMEHT M3MEPEHHUS C BBICOKOM TOYHOCTb, IPU YEM BpEMS CTOSIHHSA
MIPUEMHHKA Ha TOYKE 3aHUMAET HECKOJIBKO CEKYH/I.

[TpenMy1iecTBa CIIyTHUKOBBIX METO/I0OB U3MEPEHUS:

1.BbIcokasi ckopocTh IPOM3BOICTBA padOT;

2.Mob6unbsHocTh GPS u3mepenui;

3.BO3MOXKHOCTh TIPOM3BOACTBA paboT 0Oe3 mpsiMod  BuauMmoctH Mexay GPS

PUEMHHUKAMU;

4.B03MOXHOCTh MCIIOJIB30BAHUS TPUEMHUKOB Ha 0oJbioM paccrosaue (10 30 km).

3AKJIOYATEJIBHBIA DTAII
Hanecenne Ha IV1aH TOYEK CbEMOYHOI0 000CHOBAHUS 110 KOOPAUHATAM

Jlnsi HaHeceHWs] Ha TUTaH TOYEK ChEMOYHOTO OOOCHOBAHHS 1O KOOpAWHATaM CTPOUM
cerky u3 16 kBamgpatoB (4 X 4) co croponoit kBagpata 10 cMm. IlnaH TEOAONUTHON ChEMKH
cocrasiisercs B Macturade 1:1000,

JlnuHa CTOpOHBI KBajpaTa ceTku B Macmrabe miuana paBHa 100 m. Hauwano koopaumuat
BBIOMpaeM B FOTO-3aIIaJIHOM YTy ceTKd. [lommuchiBaeM KaKIyrO JTUHHIO KOOPIUHATHOW CETKU
gyepe3 100 merpoB (pucyHok 17).

JIsist TOCTPOCHUSI TOYKU TI0 KOOpAWHATaM HEOOXOIUMO BHAUale ONMPENCIUTh KBaJapaT, B
KOTOPOM JIOJDKHA OBITh TOYKa. Toyka chemouHoro oOocHoBaHus T1 wumeer creayromue
KOOPAMHATHI:

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



[Tome3ysick  MacmiTaOHOM — JTUHEHKOW U
U3MEpHUTENIEM, OTKIAAbIBAIOT MO Oocu X OT
g ropusoHTanbHOM JuHuK (X = 100) mo obenm
BEPTUKAJIBHBIM CTOpOHaM KBazapara 31,7wm,
COCIMHSIST KOHIIBI OTJIOKEHHBIX PACCTOSHUMN
NpsAMOU TOHKOM JuHUENH. OT BEpTUKAIBHOMN
muann Y = 0 BmpaBo, MO TOCTPOECHHOM
100 npsmod —  61,6M, genalOT  HaAKIOH
muamerpoMm 0,1MM, 0OBOAS €ro KpyKKOM
nuametpoM 1,5 MM M MOAMMCHIBAIOT HOMEP
BEPIIUHBI.

Pucynok 17. — Hanecenne Ha 1uiaH TO4YeK 110
KOOpAWHATaM

AHaNOTUYHO TPOU3BOAAT MOCTPOECHUE BCEX APYIMX TOUEK ChEMOYHOTO OOOCHOBAHUS.
KoHTposeM CIy’)KUT pacCTOSHUE MEXITY COCEHUMH TOYKaMH. V3MepsfoT Ha IJIaHe PacCTOSHHE
U CPaBHHUBAIOT C TOPH3OHTAIBHBIM MPOJIOKEHUEM STOW JIMHUM, B3STHIM U3 JKypHalla CHEMKH.
Pacxoxnenue moKHO OBITH B mpenmenax rpaduueckoi TouHoctd mmiaHa 0,2 mm. Touku
CbEMOYHOTO OOOCHOBAaHUS TOCIIEAOBATEIbHO COCAMHSAIOT TOHKUMH JHHUAMH. IlocTpoeHHOE
TaKUM 00pa3oM INTAHOBOE 0OOCHOBAHUE CITY’KUT OMOPOU ISl HAKIIAJAKA KOHTYPOB MECTHOCTH.

Hanecenne Ha miaH cuTyanuu

[lo naHHBIM TONEBBIX WU3MEPEHUH M a0pUCOB, BBIMOJIHEHHBIX TPU TMPOU3BOJCTBE
TEOJIOJIMTHOW CHEMKH, cocTaBisiercs miaH B macmrade 1:1000. [Ipm momomm wm3meputerns,
r€0/1Ie3MYEeCKOT0 TPAHCIIOPTUPAa M MacIITaOHON JTUHEWKU BCE MOJAPOOHOCTH CHEMKH MEPEHOCAT
Ha IUIaH B MOpsiiKe, 00paTHOM ChEMKE.

Crnoco0 nocTpoeHusi 0ObEKTOB MECTHOCTH Ha IUIaHE COOTBETCTBYET CIIOCO0Y ChEMKH Ha
MecTHOCTH. [Ipy TOCTpoeHNH OOBEKTOB MECTHOCTM Ha IUIaHE BCE BCIIOMOTATEIbHBIC
MIOCTPOCHUS BHITIOHAIOT B TOHKHX JIMHUAX (kapanaamiom 27T).

3Ha4YeHUs YIIIOB U PACCTOSHUS Ha TUTaHE HE TIOANMCHIBAIOTCSL.

Cnoco0 noJIsIpHbIX KOOPAMHAT

[TonoxxeHne CHEMOYHOTO TIMKETa CHUTYaIlMH, CHATOTO TIOJSPHBIM  CIIOCOOOM,
orpeeNsieTcss KOOpAMHATaMU: MOJIIPHBIM YIJIOM U MOJIIPHBIM pajunycoM- BekTopoM. Hampuwmep,
JUIE TIOCTPOCHHSI TOYKH 8 TEOJe3MYeCKHM TPAHCIOPTHPOM Ha ChEMOYHOH Touke mm 41,
MPUHATOM 3a TOJIOC, OT HAYAIbHOTO HAmpaBieHHUs Ha TN 42 OTKIAABIBAETCS 3HAUYCHUE
nojsipHoro yria 60°56'30", usmMepeHHOro Teo0JIMTOM IMPU BU3UPOBAHUM HA CHEMOYHBIN MUKET
8, KoTopbIil BeIOMpaeTcs u3 Tadbn. 5. TpancnopTup yOouparoT W MpOYEpUYMBAIOT HANpaBlICHHE HA
ChEMOYHBIN NUKeT. Ha momydyeHHON JIMHWK OT ChEMOYHOM TOYKM OTKJIAJbIBAIOT PACCTOSTHUE B
120,87 M (Tabn.6) B mMacmrabe muana. OcTalbHbIE TOYKH, MPUBEACHHBIC B Ta0nuile 6, HAHOCST
aHAJIOTUYHO.

[TocTpoeHHbIE TaKUM 00pa30M TOUKU CUTYaIlMH COCTUHSIOT B COOTBETCTBUH C a0pHUCOM U
MOJTy4aloT KOHTYPbI OOBbEKTOB MECTHOCTH.



Homep . JdauHa
T opH30HTATEHEIN VTOI -
CHEMOYHOL O o . - auHHI L,

OHEETA ( ’ ’ ) M

8 60 56 30 120,87

o 86 2 30 158.39

10 134 52 0 90.81

11 155 15 30 165,11

12 198 48 0 99 08

13 196 23 0 136.67

14 201 3s 30 117.50

Tabimma 6.

Crnoco0 yrioBbIx 3acedek. Jlyi1 HaHEeCcEHUsI Ha IJIaH OeperoBol JTMHHUM Ie0JI€3UYECKUM
TPAHCIIOPTUPOM OT JIMHUM I 42-1 10 XOmy CTPENKH OTKJIAJbIBAIOT TOPH30HTAIBHBIC YIIIbI
KOTOphIC BBIOMpAOTCS W3 Tabm. 7 Ui  KaXIOro ChEMOYHOTo Tmukera. WHACKC y
TOPU30HTAIBHOTO YyIJIa HA KAXKIOW CHEMOYHON CTAHIIMKM COOTBETCTBYET HOMEPY ChEMOYHOTO
MUKeTa.

Jlnst mocTpoeHusi cbemouHoro nukera 20 mpu cheMO4HOM Touke M 42 ot ymaun 42-1
otkiaasiBaeM yroi =20 68°25'30" (tabsmua 7), nmpu touke 1- yron =20 347°35'00". ITpomosnkus
CTOPOHBI ATHX YIJIOB J0 B3aUMHOT'O MEPECCUCHHUS, MOJIyJyacM Ha IJIaHE MOJIOKEHHE ChEMOYHOTO
nmukera 20. Tak HakjIaIbIBaeM BCE CHEMOYHBIC TMHKETHI, CHATHIE CIOCOOOM YIJIOBBIX 3aCCUEK.
CoenuHsieM IUJIABHOM JIMHUEH TOJyYEHHBIC MUKETHI B COOTBETCTBUU C a0pHUCOM M TOJIy4aeM
KOHTYp PEKH.

TopH30HTANBHEBIH YTOI. H3MEPEHHBIH Ha
Homep . .
B eAOMHOrO CHEMOYHOI TOURE
] Cranamma 42 Cranmma [
IHKETA o i A , "
(- . ) (e , )
15 105 39 0 333 45 30
16 65 36 30 317 10 0
17 44 16 30 288 40 0
18 61 16 0 332 33 30
19 39 29 0 313 11 30
20 08 25 30 347 35 0
21 34 54 30 334 25 30
22 18 50 0 301 55 30
Tabaumna 7.

Cnocod nepneHAuKYJIAPoOB. 11 HAKIaIKA ChEMOYHOTO NHKeTa 24 0T Havyajia OTIOPHOM
JUHAKM TOYKM 3 (HOMEpa BEpIIMH CTOPOHBI TEOJOJUTHOTO XO/a, OTHOCHUTEIBHO KOTOPBIX
MPOU3BOANIIACH ChEMKA TI0 CIIOCO0Y MEPICHANKYISIPOB, YKa3bIBaIOTCs B (Ta0J. 8 ) 10 OCHOBaHMS
NEepIeHIUKYIsIpa OTKIabpIBaeM pacctossHue 21,45 M B maciirabe miiaHa. B KoHIlE OTI0)KeHHOTO
paccTosiHUS, TIONB3YAICh MPSIMOYTOJIEHBIM TPEYTOJLHIUKOM, CTPOMM TEPICHANKYISP K uHuHA. Ha
NEePIEeHANKYISIPE OTKIIAJBIBaeM €ro JUMHy, paBHyto 36,09 M (tabn. 8). Ilocnme Toro, kak Bce
TOYKH TOMOOHBIM 00pa3oM OymyT IOCTPOEHBI, KOHIBI IEPIEHANKYISPOB WIH ChEMOYHBIC
MTUKETHI COSIMHSIOT B COOTBETCTBHU C a0pPHUCOM.



PaccTogHue OT J1HHA TEPICHIUKYIAPa. M
Homep TOYKH 10
CBEMOYHOTO OCHOBAaHHA
makeTa NePICHINKYIAPA,
M
Ot Toukn 3
23 4.48 29.02
24 21.45 36.09
25 29,22 26.18
26 88.13 28,77
27 77.66 20.86
28 90,05 49.49
Ot Touxn: 46

ciaeBa cmpasa

2.64

41.69
6.37

Tao0smua 8.

Crioco0 JnHeiiHOH 3aCeYKH.

CrnocoboMm JMHEHHO# 3aceku Obut CHATBI ock gopord (37) u crond JIDIT (36).
[TonoxxeHne TOUEK CHUTYyallUH ONPENENSICTCS MEPECCUCHHEM JIByX OKPY)KHOCTEH OIMMCAHHBIX W3
BEpILMH onopHoM muHuu paauycamu 1 Du2 D .

[Toctpoenne cbeMouyHbIX MUKETOB 36 U 37 CBOAMTCSA W TOCTPOCHUE TPEYroJbHHUKA TI0
TPEM CTOpPOHAM, JJIMHBI KOTOPBIX HW3MEPEHBI Ha MECTHOCTH W MpPHUBEACHB B TaOimie 9.
OtknaneiBaem B Maciutade ruiana paccrosiuue 20 m ot Touku | Ha nunum -2 u oTMeuaem Touky
I. 3 Tabmumer 8 Beioupaem 1 D u 2 D ansa 36 ceemouHoro mukera ot touku | paguycom 1 D
MPOBOAMM YTy, OT cTBOpHOI Touku | paguycom 2 D mpoBoaum BTopyto ayry. B mepeceuenuu
3THX IyT 0003HAYaeM ChEeMOYHBIN TakeT 36.

AHaJIOTHYHO MTOCTPOCHUE CheMOYHOM ToukH 37.

Howmep cpemouroTO IsMepennan IIHHA. M
MHKETA D, D,
36 17,27 10.06
37 25.85 15.23
Tabmuma 9.

Odopmiienue miana

Tlocie IMPOBEPKU MMPABUIIBHOCTU MMOCTPOCHUA KOHTYPOB MECTHOCTU BCE JOMOJIHUTCIIBHBIC
JUHUW YOWPAIOT W TPHUCTYMAOT K O(GOPMIICHUIO IUIaHA, MPEIBAPUTEIILHO MOKa3aB padoTy
IPEIo/IaBaTeo.

[Topsimox BbIUEpYMBAHUS IUIAHA TYHNIBIO W KpacKaMH MOXET OBbITh PEKOMEHIOBaH
[ (142701117178

- BBINIOJIHSAETCSI OTMBIBKA BOJIHBIX MPOCTpaHCTB. [lepen okpackoil MOBEpXHOCTh Oymaru
cleayeT

YBJIQKHUTH YHUCTOM BOJOM KHCTBIO UM, JaB IIPOCOXHYTb, Ha CJI€TKa BJIAXKHYIO, HO HeE
MOKPYIO ITOBEPXHOCTh OyMarv HAaHOCSAT HECKOJIBKO pa3 BOIHBIA PAaCTBOP JIO MOJYyYSHHS HYKHOTO
OTTEHKA;

- BBIUCPUMBACTCA KOOpAWHATHAA CCTKa (CeTKy KBaApaTOB MOJHOCTBIO HC BbIYCPUYHBAIOT,
0003HAYAIOT JIMIITH KPECTUKAMH 3€JICHOTO I[BeTa 6X6 MM HMX BEPIIWHBI), & TAKXKE BCE MYHKTHI
ChEMOYHOI'0 00OCHOBAHHMS B COOTBETCTBHH C [4];



- BBIMOJIHAIOTCS Bee Haamucu. L pudt a1 Haanucu T0JKeH COOTBETCTBOBATH [4];

- BBIYCPUHMBAIOTCS WHXKEHEPHBIC COOPYKEHUS, KHUIIbIC IOMa U HEXUIIbIC MOCTPOUKH, a
TaK)Ke MyTU COOOIICHUS U COOPYXKEHHsI MPU HUX: JOPOTH, CETH MOJ3EMHBIX KOMMYHUKALUH,
JUHUH SJIEKTpOTepeaay;

- BBIYEPUMBAIOT OEPErOBYIO JIMHUIO U BHIMOIHSIOT HAIIMCH BOAHBIX IPOCTPAHCTB;

- opopMmiIeHHE pPaMOK U pa3MelIeHWe HaIIUCe 3a paMKaMH IUIaHa MPOBOIST B
COOTBETCTBHH C MpHIokeHneM K [4] as macirrada 1:1000.

Matepuanbl, KOTOpbIE HEOOXOIUMO MPEIOCTABUTh B OTUET:

1. [ToneBo¥ xKypHaI K3MEPEHHBIX YTJIOB U JIJTUH JIMHHUM.

2. BenoMocCTh BBIYHCIICHHSI KOOPMHAT TOYEK TEOJOIUTHOTO X0 1a.

3. BemomocTh BeIYHMCIIEHHS] OTMETOK TOUEK CHEMOYHOI'O 0OOCHOBAHHSL.

4. AOpucel ¢ cuTyauedd MECTHOCTH, BBIIIOJHEHHBIE HA TOYKaX ChEMOYHOTO
000CHOBaHMUSI.

5. Cxema Teo0IUTHOTO X0/1a.

6. Tomorpaduueckuii tan B macmrade 1:1000, BBIOJHEHHBIH Ha JIKCTE BaTMaHa
¢dopmara Al.

7. OT4eT 0 BBHINOJIHEHHOH paboTe.

[Ipu npoxoaeHWH y4eOHOW TPAKTUKK 10 TEOAE3MH CTyIEHTaM HEOOXOIMMO
MIO3HAKOMHTBCS C PabOTONH COBPEMEHHOI'0 Ie0Ie3MYECKOro 000PyIOBaHUS U C MCIIOJIb30BaHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTUH JUII OCBOEHHSI METOIMK OOpabOTKH pazHOPOIHOM
MHGOPMALUM [IPU BBITOJHEHUU IOJIEBBIX TONOIpado-reofe3snueckux paboT U NpH peleHUn
CTIeNMAIbHBIX 33]1a4 HHYKCHEPHOH Teoe3un

[ToaroroBka oTyeToB. @OPMBI OTUETHOCTH IO UTOI'aM MPAKTHKH.

dopMamMi OTYETHOCTH IO MTOTAaM IPOXOXKACHUS NaHHON NMPAKTHUKH SBISIOTCS: JHEBHUK
npakTuky (mpuinoxenue 1), order o npoxokaeHnu npaktuku (IIpunokenue 2).

Ilenbp oTuera — omnpeneneHUE CTENEHU IMOJHOTHI M3yUEHUs O0YYaroIMMCSl MPOrPaMMBI
npakTukd. OTyeT  JOJDKeH  1OKa3aTh  ypoBE€Hb  C(OPMHUPOBAHHOCTH  KOMITETEHIUH
00y4arouierocsi, €ro CHoCOOHOCTh MPaKTUUECKU OLIEHUBATh 3PPEKTUBHOCTH PAOOTHI.

ITo 3aBepmieHuto y4eOHOW MpaKTUKU Kaxjaas Opuraga ¢GopMHupyeT U HpeAOoCTaBISET
pykoBoauTemto «OT4eT 00 yueOHON NPaKTUKE».

CTpykTypa 0T4eTa o NpaKkTHKe.

JUis  OLEeHKM 3HaHUM, YyMEHUM W HaBBIKOB M (MJIM) OMNbITa JAEATEIbHOCTH,
XapaKTepU3yIONIMX dTarbl (HOPMUPOBAHHS KOMIIETCHIIMH B MPOIECCE OCBOSHHS OCHOBHOM
npodeccuoHanbHOW 00pa3oBaTeNIbHOW IMPOrpaMMbl B pe3yibTaTe MPOXOXKACHHUS MPAKTHKH
HEOOXOJIUMBI CIIEIYIONINEe MaTepHabl: OTYET O TPAKTHKE, BBHITOJHEHHBIH B COOTBETCTBHHU C
PEKOMEHIAIMSIMHU, THEBHUK I10 IPAKTUKE.

OTuer O MpaKTHKE COCTABISIETCS BCEMH WICHAMH Yy4YeOHOW OpwWramel, ¢ ydJacTHEM
KaX/10ro0 00y4aroIerocst ¥ J0JDKEH OTpaXkaTh JeSITeIbHOCTh OpUTra/ibl B IEPUO/] IPAKTUKH.

OTYeT COCTOUT M3 HECKOJIBKUX Pa3/IeioB: BBEICHHS, OCHOBHOW YacTH M 3aKJIFOUCHHSI.

BBenenue 10mxHO 0000IUTE cOOpaHHBIE MaTepUallbl M PACKPBITH OCHOBHBIE BOIPOCHI U
HaIpaBJICHNs, KOTOPBIMU 3aHIMAJIHCh 00YJarOIIEerocs Ha MPaKTHKE.

OcHoBHast 4acTh BKJIIOYAeT B ce0sl aHATMTUYECKYIO 3alMCKy IO pasjiesiaM MPUMEPHOTO
TEMaTUYECKOTO TTaHA MPAKTHKH.

B 3aximoueHnn nmpuBOAATCS OOIIKE BBIBOABI U IMPEAJIOKEHHUS, & TAK)KE KPATKOE OMUCAHUE
IIPO/IENIAHHON PabOTHI U AAIOTCS MPAKTUUECKHE PEKOMEH ALY,

CrpykTypa oTuera

1. lenw u 3aga9n IPAKTUKA

2. IIpaBuia oOpaleHus ¢ reoJe3NUeCKUMH TPUOOpaMu U UX XpaHEHHUE.

2.1 TeomonuTHas cbeMKa

2.2. HusenupoBanue. Byl HUBEIMPOBaHUSL.



2.3. TaxeomeTpHrueckasi CbeMKa.

2.4. CpeMka MecTHOCTH mipu oMoty GPS

3. BeIBOAIBI 110 paKTHKE

3amuTa OT4ETa O IMPaKTHUKE MPOBOJUTCS IEepel KOMHUCCHEW, B COCTaB KOTOPOM
BKJIIOYAIOTCS: 3aBenyroluil kadenpoil (mpexncenarenb KOMUCCHH), PYKOBOAUTENb IHPAKTHKH,
OTBETCTBEHHBIN 32 OPraHU3ALUIO U IPOBEACHNE IIPAKTUKHU.

B npouecce 3ammrel KaxIplid oOydarouuiics Opurajabl JOJKEH KpaTKO M3JI0KHUTh
OCHOBHBIE pe3y/lbTaThl MpPOJAETAHHOW palOThl, aHANM3 TOJTYYEHHBIX MAaTEpUAJIOB, [aTb
00OCHOBaHHBIE BBIBOJIBI 10 UTOraM MpakTUKU. [lo pe3ynpraTaM 3amuThl KOMHCCHUSI BBICTABIISET
oOyuaroniemycs 3a4er.

Pe3ynbTar 3auThl NPAaKTUKKM YYUTHIBAETCSI HAPABHE C SK3aMEHALIMOHHBIMU OLIEHKAMH IO
TEOPETHUUECKUM KypcaM, IPOCTABISAETCS B 3a4ETHYIO KHUXKKY M aTTECTALIMOHHYIO BEJOMOCTb, U
YUUTBHIBAETCS MPH MO/IBECHUU UTOTOB O0LIEeH yCIIeBaeMOCTH 00Y4aroIerocs.

OO6yuaromuiics, HE  BBIIOJIHUBIIMK  IpPOrpaMMy  NPAKTUKH,  I[OJTYYMBIIUI
HEYJOBJIETBOPUTEIbHYIO OLICHKY IIPH 3aIllUTE OTYETa, HANPABISETCA HA NMPAKTHUKY IMOBTOPHO B
CBOOOJIHOE OT yueObl BpeMsl HJIH OTYUCISETCS U3 Y HUBEPCUTETA.

HenpencraBnenne o0Oy4arOLMMUCH OTYETOB B  YCTAHOBJICHHBIE CPOKHM  CIIEAYET
paccMaTpuBaTh Kak HapylmIeHWE TUCHUIUIMHBI W HEBBIMOMHEHHWE ydeOHoro miana. K Takum
o0ydJarommmMcs MOTYT OBbITb IPUMEHEHBl MEpbl B3bICKAaHHMSA - HE JOMYCK K CECCUM WM K
MOCEILEHHIO 3aHATHH JI0 CAAYH U 3alllUThl OTYETA U T.JI.

®oH/1 OLIeHOYHBIX CPEICTB /JIsl IPOBE/ICHUs aTTeCTAMN 00y4aloIuxcs no yueoHoit
NPaKTHKe
@dopma OLeHKH Y4eOHOM MPaKTUKHU - 3a4eT.
OneHka 3a NpPaKTUKY NPUPABHUBAECTCA K OLIEHKAM TEOPETUYECKOro OOy4YeHus u
YUUTBIBA€TCS NpPU MOJABEJCHUM WTOTOB OO0IIeH ycreBaeMocTu oOyuwarouierocs. Pe3ynbrarsl
3alUThl OTYETA MO MPAKTHKE MPOCTABISIOTCSA B BEAOMOCTH U 3a4€THOM KHIKKE 00ydaromerocs.
3aueT MOXKET MPOBOAUTCS C YUETOM OaNIbHO-PEHTUHTOBOM CHCTEMBI OLIEHKH (10 BHIOOPY
npernojanarens) - OaJbHO-PEUTHHrOBas KapTa OLCHMBAHUS KOMIIETEHIMH: «3auTeHO», €Cln
oOyuarormiicst Habpan ot 60 10 100 6amtoB, «He 3a4TeHO» - MeHee 60 OaIoB.

Bonpocsl k 3amuTe 0TYETA N0 reoie3n4ecKoi MPaKkTUuKe

1. Ilopsnok eHCTBHM pH ONpPEeIEHUN MATHUTHBIX a3UMYTOB CTOPOH
TEOJI0JIMTHOTO X0/1a.

2. VI3 yero ckItaapiBaeTCsl H3MEPEHUE YIIIOB CIIOCOOOM IMTPHEMOB?

3. KakuM crioco6om n3MepsiioT TOPU30HTAIBHBIE YIIIs IPU TAXEOMETPHUECKON
ChEMKH?

4. Yro Ha3bIBaETCs BBHICOTOM T€O10IUTA?

5. Ha ckonpko rpamycoB oTiau4aercst NpsMOi TUPEKIIMOHHBINA yroi CTOPOHBI
TEOJIOJUTHOTO X0a OT 00paTHOro?

6. Kak ypaBHHBAIOT yIIIbI TEOJOIUTHOTO X0aa? JlomycTuMmas yriioBast HEBsI3Ka.
7. Yto Ha3bIBaeTCs AUPEKIIMOHHBIM YIiIomM?

8. ®opmyna cBs3M MEXTy TUPEKIIMOHHBIMH YTIIAMHU M YTIIaMH MEXTY CTOPOHAMH
TEOJI0JINTHOTO XO/1a.

9. Yrto Ha3bIBAIOT pyMOOM?

10. Ces13p MeXx 1y pyMOaMU M TUPEKITUOHHBIMH YTJIIaMU CTOPOH TE€OJI0JIUTHOTO
X0/1a TI0 4eTBepTAM((HOpMYITHI).

11. Beluncnenne ropu30HTaIbHBIX POJIOKEHUM TMHUA HA MECTHOCTH.

12. Beruncnenue npuparieHui koopauHat (HopmyIsl).

13. OTnnune TaxeoMeTpHUECKON CheMKH OT T€OJOTUTHOM.

14. Tlonmuas u cokpaiieHHas GopMybl TPUTOHOMETPUUYECKOTO HUBEITMPOBAHHMS.
15. Onpenenenne paccTOSIHAN HUTSIHBIM 1albHOMEPOM.



16. Yto nmoHuMaeTcs Mo CIOBOM «HUBEIUPOBAHUE)?
17. Texuuuyeckoe HUBEIUPOBAHUE, KOHTPOJIb.

18. Yto HazwiBaroT mpoduiem?

19. Beruncnenue MpoeKTHHIX YKIIOHOB Ha Tpoduie.

20. BeryuciieHre mpoeKTHBIX M pabourX OTMETOK Ha Ipoduiie.

21. BeruucieHne OTMETOK TOYEK HYJIEBBIX padoT.

22. BBIHOC ITUKETa Ha KPUBYIO.

23. Jlate onpenenenue ropuzonTa npudopa (I'TT).

24. Jlnis yero ciyxaT TOpU30HTaIIN?

25. llatp ompeneneHue TOPU30HTANISM, BBICOTE CEUECHUS, 3aJI0KEHUIO.
26. ®opmyna onpeeneHusi 00bEMOB 3€MIISTHBIX Pa0oT.

27. IlocTpoeHne Ha MECTHOCTH YyIJia 3aJaHHON BETMYMHBI.

28. IlocTpoeHre Ha MECTHOCTH JIMHUU 33JJaHHON MPOEKTHOMN JJTHHBI.
29. BriHeceHne Ha MECTHOCTh TOYKH C 33JJaHHOH OTMETKOM.

30. OnpeneneHue BHICOTHI COOPYKEHUSI.

Omnncanue 1okas3arenei u KpUTCPHUECB OLICHHBAHUA KOMITETEHIIMI Ha PAa3JIMYHLBIX JTallaX UuXx

(I)OpMI/IpOBaHI/IH, OIMMCaHHUEC IIKaJI OLICHUBAHUA:

/a

Kommere
HIAU

Pazgensr
(9Tams)
MIPAKTHKHU

IToxazarenu u KpUTCPpHUU OLUCHUBAHUA

Ixana
OLICHMBaHU
Mun-makc

[1K-2

1,2

Pexornocruposka. IToBepku npruGopos u
000pyI0oBaHUSI.

TeononutHasa cbeMka MecTHOCTH. M3mepenue
TEO0JI0JINTOM T'OPU3OHTAIIBHBIX YIJIOB.
ITpokiazka TEOIOJIMTHBIX XO/I0B U ChbEMKA
CUTYaIUH.

O06paboTKa pe3ynbTaTOB T€OI0JUTHOTO XOa.
Onpenenenue miomanei. [locrpoenue miana
TEOJAOJINTHOU CHEMKH.

HccnenoBanus U NOBEPKU HUBENIHPA U PEEK.
Omnpenenenue BBICOT MYHKTOB CbEMOYHOTO
000CHOBaHUS C LIEJIbIO MOTYYeHHs HH(OpMauu
0 penbede MECTHOCTH.

Cocrapnenue miana MecTHOCTH. OnpeiesieHne
II0JIO’KEHUS TOYEK OTHOCUTENIBHO ITYHKTOB
CHEMOYHOTO 0OOCHOBAHUSI: MJIAHOBOE —
HOJISIPHBIM CLIOCOOOM, BBICOTHOE —
TPUTOHOMETPUYECKUM HUBEITHPOBAHUEM.
O06paboTKa pe3ylbTaToB TAXEOMETPUUECKOM
CHEMKH:

- BBIUMCIIEHUE KOOpAWHAT U OTMETOK ITYHKTOB
TaXEOMETPUUYECKHUX XOJI0B;

- BBIYMCIICHHE OTMETOK PECUHBIX TOUEK;

- IOCTPOEHUE MJIaHa TAXEOMETPUUECKON ChEMKHU
Maremaruyeckas 00pabOTKa reo/1e3nIeCKuX
M3MEpEHUI

Kamepanbhas 06paboTka, BEIYEpUUBaHUE
Tonorpau4IecKoro miaHa.

30-50




[1K-2

2,3

[Tpsmas yrinosas 3aceuka. JIunelinas, oOpaTHast
yrioBasi, KOMOMHHUPOBAHHAS 3aceyKa.
[Tpumenenue 'HCC nns onpenenenus
KOOPJMHAT TOYEK 3€MHOI OBEPXHOCTH.
O06paboTKa NOTYYEHHBIX JAHHBIX B PE3yJIbTaTe
ucnoas3oBanusa ' HCC npueMHUKOB.
[TpoexTupoBaHue 36MEIBHOIO Y4acTKa
3a/IaHHOM IUIOIIA/IA U COCTABIICHUE
Pa3OMBOYHBIX YEPTEKEH /Il BBIHOCA TIPOSKTHBIX
TOYEK B HATYpy pa3IMYHbIMH METOAAMMU:

a) METOJI IIPOJIOKEHUSI TEOJOJIUTHOTO X0/1a;

0) MOJISIPHBIA METOT;

B) METOJ IIPSIMOYT'OJIBHBIX KOOP/IMHAT;

') METOJI IPOMEPOB IO CTBOPY;

1) METOJ] 3aCEUEeK.

[TpoBepka BBIMOJIHEHHBIX PAOOT C MPUMEHEHUEM
AIIEKTPOHHBIX TAXEOMETPOB.

[TocTpoeHue Te010IUTHOTO X0/1a.

MeTto nepneHauKynspoB. 3aKperaeHue u
odopmIIeHHE Ha MECTHOCTH BOCCTAHOBJICHHBIX
MEKEBBIX 3HAKOB.

Matemarnyeckas 00paboTKa reoe3nIeCKUX
U3MEPECHUM.

KamepanbHas 06paboTka, BEIlYEpUUBaHUE
Tonorpaduyeckoro miaHa.

30-50

HUTOT'O:

60-100
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HOPAJOK 3AINIOJTHEHUA U BEJEHUA THEBHUKA
1. JIHeBHHK 3aroNHSAETCS OOYyYaroOIIMMCS W PETYISAPHO BEIETCS B

TEUCHHE BCEH IMPAaKTHKU:

2. I[HGBHI/IK XPaHUTCA B YHUBCPCUTETC 1O OKOHYAHUA O6yLIaIOH_II/IMC${

00y4eHwUsl.

JIHEeBHUK MTPaKTHKH pa3paboTaH Kadeapoil 3eMIICI0Ib30BaHuUs U 3eMEIBHOTO

kanactpa bI'Y

[Ipunoxenue 1
®OI'bOY BO Bbypsarckuii rocy1apcTBEHHbBIN YHUBEPCUTET
dakynbTeT OMONI0TUY, reorpaduu U 3eMIIECTIONIb30BaHUS

Ka(bez[pa 3C€MIJICTIOIB30BaHUA U 3EMEJIBHOI'O KagacTpa

JTHEBHUK YYEBHOM ITPAKTUKH

OO6yuaromerocs

(®UO, Ne rpymrbr)

r. Ynag-Ym
20 I.



ITAMATKA OBIIME CBEJEHUA
1. TIpakTuKa SBISETCS OPTaHMUYECKON YacThi0 y4eOHOro mporecca u
CIIYXKUT LEIISAM 3aKpCIUICHHUA U er'IYGJ'IeHI/IH TECOPETUIYCCKUX 3HaHPII>i, 1. Mecto MPOXOXKIAECHUS TPAKTUKH_
npruoOpETEHNsI HAaBBIKOB Pa0OTHI B TOCYIaPCTBEHHBIX, OOIIECTBEHHBIX U
YaCTHBIX OpraHU3alUsX.

2. Ha npakTuky JomyckaloTcs — oOydaromuecs,  MOJHOCTBHIO
BBINOJIHUBIINE Y4EOHBIN IJIaH TEOPETUIECKOTO 00YUCHHSI. 2. PykoBoauTenb yqeOHON MPAKTHKH _
3. Ilepen  BBIC3MOM HAa MPAKTUKY  OOy4YAIOIIMIiCST  OJIKEH )
O03HAaKOMUTBHCS C NPOTPaMMON NPAKTHKHU, COAEPIKAHUEM IPEIACTOSIINX (®UO, nomKHOCTH, yY. CTENEHb, Y4. 3BaHUE)
pabot, dopmoii otueTHocTH TO mpakTHKe. OOyuarouuiics o0s3aH
e 3. JlaThl mpoXOXkIeHUS MPAKTUKH [0 YIeOHOMY IJIaHy:
- THEBHUK MPAKTHUKH;
- MHAMBUIyaJIbHOE 3a/1aHHE.
« » 201 r.mo « »_ 201 r.

4. Bo Bpems IpOXOKIEHUS ITPAKTUKU 00y4aromuiicsi 00si3aH:

- U3YYUTh U CTPOro coOJI0JaTh JEHUCTBYIOIIME B OpraHM3allud
IpaBUJIa OXpaHbl TPyAa, TEXHUKU OE30MACHOCTH U MPOM3BOJICTBEHHOM
CaHUTapHH;

- TNOAYMHATCA  JACHUCTBYIOIIMM B  OpraHu3aluu  IpaBWIaM
BHYTPEHHETO TPYI0BOIO PaCIOPAIKA;

- BBINOJIHATH AJMUHUCTPAaTUBHBIE IPOU3BOJACTBEHHBIE U HAY4HO-
TEXHUYECKHE YyKa3aHWs pYKOBOJAUTENEH NPAaKTHKH, OOecreynBaTh
BBICOKOE€ KQUeCTBO BBINOJIHAEMBIX paldoT;

- BBINOJHUTH paboTy, MPEAYCMOTPEHHYIO MPOTrPaMMOI MPAKTUKU U
VHAUBUIyaJIbHBIM 33JaHHEM.

5. Ilo oxoHYaHMU NPAKTUKU OOYYAIOIIMICS 3alOJIHAET JHEBHUK,
COCTaBJISIET MMCbMEHHBIN OTYET.

6. OOyuwarommuiics, He BBHIOJHUBIIMKA MPOrpaMMy TPaKTHKH,
NOJYYUBUIMHA HEYJOBJIETBOPUTEIBHYIO OLEHKY IpU 3alllUTe OTYeTa,
HaIpaBJIsIeTCsl TOBTOPHO HAa NPAKTUKY. B OTAENBHBIX Cllydasx peKTop
[0 UTOraM IPaKTHUKHM MOXET paccMaTpuBaTh BONPOC O JaJbHEHIIEM
npeOriBaHuK oOyuaromuiicsia B BY 3e.



3AK/IIOYEHHUE 110 MTPOXOXIAEHUIO TIPAKTUKHU

CBEJIEHHSA O PABOTE HA YYEBHOM NPAKTHUKE

Jara

Kpatkoe conepskanue BbIOTHAEMBIX padoT

oW

20

»

TI.

W »=C

20

)

oW

20

»

1. 3axmouenne oOyyaromerocss MO HTOraM HPaKTHKH,
IPEJI0KEHUS 1o COBEPLIEHCTBOBAHUIO OpraHu3aluu
NPaKTUYECKOW OATOTOBKH YI€OHOM MPaKTUKH:

OOyuaroruiics ) /

(moamucy) (®HO)
«  » 20_
I.

oW
20

« oW

20

« oW

20

PykoBoauTens yueOHOM

MIPaKTUKH

(moamuce)

«

»

(PUO)
20

T.




BYPATCKUI I'OCY JAPCTBEHHBII YHUBEPCUTET

HAIIPABJIEHUE
Ha Y4e0HO-BbI€3IHYI0 IPAKTHKY
Ipuxa3s Ne _ oT _

[lepuoa mpoxoxaeHus: yueOHOM MPaKTUKU C

« » 201 _r.mo « »_ 201 r.

OOyuaromuiicst _

Hanpasnenue noaroToBku _

[IpakTuka npoBoautcs B cooTBercTBUM ¢ Ycraom PI'BOY BO
«bI'Yy», VYueonsiM turanom u IlonoxxeHueM 00 y4eOHO-BBIC3THOM
IPaKTHKE.

Mecro npoBeneHus:

PykoBoauTens npakTuku:

OBIIUE TPEBOBAHUS K O®OPMJIEHUIO
OTYETA I10 IPAKTUKE

1. Oryer oOydaromierocs O NpakTHKE  NpeACTaBiIseTcs B
MAaIlMHOIMCHOM WJIM KOMIIBIOTEPHOM HCIIOJIHEHMH PYKOBOAUTEIIO
y4eOHOM MPAKTUKU MOCIIe OKOHYAHUS MPAKTHKH, HO HE TI03THEE, YeM
3a HEJIeNI0 IO YCTAaHOBJIEHHOI'O IIPUKA30M CPOKa 3alUThI OTYETA.
2. Otyer  cocraBise€TCSI B COOTBETCTBUH C  BBLAAHHBIM
0o0y4JaroniemMycss METOAMYECKIMH YKa3aHUSMH.
3. OcHoBHBbIE pa3/ieibl OTUeTA:
1. BBeneHnme - KpaTkasi XapaKT€pUCTUKA OpraHU3alun (y4pekIeHUs,
BEJIOMCTBA), TI'/ie 00y4alOLUICs NPOXOANT IPAKTHKY;
2. OcHOBHAsl YacThb - aHAJTU3 MaTepUAJIOB, COOPAHHBIX BO BpEMs
NPaKTUKH, CUCTEMaTU3UPOBAHHBIX B COOTBETCTBUM C TEMOM
KypCOBOIi (AMIIIOMHOI) paboThI (ABa-Tpu naparpada);
3. 3akJIl04eHue - BbIBO/IbI U IIPEJIOKEHHUSL.
4. B otyere HEOOXOMMO OCBETHUTH CIEAYIOIIUE BOIPOCHI:
- CBEJICHUS O TIOPSIJIKE U CPOKAX MPOXOXKICHUS IPAKTHKH;
- cBeleHMd O 0a3e NPaKTHUKU (XapaKTepUCTHKa OpraHU3allvy,
JIeUCTBYIOLIME B OpraHM3allMi MpaBUJia OXpaHbl TPyJa, TEXHUKHU
0€301acHOCTH ¥ IPOU3BOJICTBEHHON CAHUTAPHH U TIP.);
- HAy4YHO-TEXHUYECKOE COJIepP’KaHHE OCHOBHBIX PA0OT MPAKTUKHU C
MpeBapUTEIHHBIMHA BBEIBOAAMH 110 HAM;
- KpaTkoe CcooOlleHHe O COAEp)KAaHUM U BBIINOJHEHUU
WH/IMBUAYAJBHOTO 33/1aHUSL.
4. Otyer mNO MpaKTHKE 3alllUIIAeTcs OO0yJarolIUMCi B CpOKH,
yCTaHOBJIEHHBIE Kadeapoii.
5. HUtoroBas oueHka 3a yuyeOHYIO MPAKTUKY 3aHOCHUTCS B 3a4ETHYIO
KHUKKY.



NHANBUAYAJIBHOE 3AJJAHUE OBYYAIOIIETIOCsA 1A BAMETOK
O YUYEBHOWM MPAKTHUKE

1. Ilnanupyemoe copepskanre paboThl Ha MIPAKTUKE:

PykoBoauTeNb IPAKTUKU /
OT YHUBEpCUTETA (®UO) (moamuce)
« » 20 T
OOyuaroruiics /
(®HO) (momuck)

« » 20 .




XAPAKTEPUCTHUKA

ITonoxxutensHBIE CTOPOHBIL:

3ameuanus:

3aKiIoyeHHe O TOTOBHOCTH ~ CaMOCTOSITENBHO  pellaTh  y4eOHo-
MPAaKTUYECKUE 3a/1auu:

PykoBoauTens yaeOHOM /
MPaKTUKU (®UO) (moamuce)

« » 20 .

OIIEHKA YYEBHOM INPAKTUKHA

1. PykoBomuTenb ydeOHOU MPAKTUKH:

(3a4TeHo / HE 3a4TEHO)

2. YjeHbl KOMHCCHH I10 3alIUTe OTUYCTA.:

2.1.
(3a4TeHo / He 3aUTEHO)
/
d.1.0. MHOJMNUCH
2.2.
(3a4TeHO / HE 3aYTEHO)
/
@®.1.0. MOJIHUCH
2.3.

(3a4TeHO / HE 3a4TEHO)

/

d.1.0. IIOAIINCH

3. Hrorosas OIICHKA:

(3auTeHoO / He 3auTe



[Tpunoxenue 2
MunucrepcTBo oOpa3oBaHus U Hayku Poccuiickoit denepanumn

®I'BOY BO «bypsTckuii rocyjapCTBEHHBI YHUBEPCUTET»

dakynbTeT 6MONIOTUH, reorpady U 3eMIIETIONb30BaHUS

Ka(bez[pa 3EMIICTIOJIB30BAHUSA U 3€EMEJIBHOI'O KaJgacTpa

OTYET
O npoxoXJIeHUH _ IPAKTUKH
(BUII IPAKTUKH)

(THII TIPAKTHKH)
oOyyJaromierocs _ _ Kypca
(®UO)
(dhopMbI 00yUEeHHUS _ TpYIIIBI

HaIpaBJICHUS IOATOTOBKU _
(umdp/Ko/1, HAMMEHOBAHKE CIICIMATBHOCTH / HAIIPABJICHHS TIOATOTOBKH )

Mecto MMPOXOKACHUS ITPAKTUKH_

CpOK MPaKTHUKH C <« » 20 T. o« » _ 20 T

Texct oTtuera:
(Omuem no npaxmuke 00JHCEH COOEPAHCAMb C8EOEHUsL O BbINOIHEHHOU 00yyaowuMcs pabome 8

nepuoo Npakmuky (omuem O GblNOJIHEHUU UHOUBUOYATbHO2O 3A0AHUS), KPAMKOEe ONUCAHUE CMPYKMYpbl
u 0estmenbHoCmu 6a3bl NPAKMUKLL).

IIpaxTukanr:

(®UO, noanuce)
COI''TACOBAHO:

PykoBoguTens NpakTUKU OT Y HUBEPCUTETA

(®UO, 10KHOCTD, MOIUCH)
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