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BBEJIEHHE

Meroauyeckue — ykasaHUs ~— NpEJHA3HA4YeHbl I HPOXOXKACHHS  O3HAKOMHUTEIBHOU
MPAKTUKU(TE€0A€3UsI C OCHOBAMH KOCMOa’pOChEMKH).

OHu cocTaBiieHbl B COOTBETCTBUM C YTBEP)KIEHHBIMU NPOrpaMMaMH M Y4YE€TOM BPEMEHH,
NPEeyCMOTPEHHOTO YYeOHBIM IUIAHOM. B MeTOIMuYecKuX yKa3aHUsAX JaloTcs pPEKOMEHIAIuH IO
paboTe C TreoAe3MYECKUMHM MHCTPYMEHTaMHM, MPAaBUJIAM yXOJa 32 HUMH, BBIIIOJHEHHUIO IOJIEBBIX
MIOBEPOK U IOCTHUPOBOK, IOATOTOBKE MPUOOPOB K MOJEBBIM U3MEPEHHSIM, BEJCHUIO KaMepalbHbIX PaloT.

[Ipn ommcaHuu OTAENBHBIX BHJIOB TE€OJE3UYECKUX H3MEPEHUM U CBEMOK, IMPEIYyCMOTPEHHBIX
NporpaMMaMU MPAKTUKH, U3JI0KEHBI MPAKTHUYECKUE TPHUEMBI H CHOCOOBI WX BBIMIOJTHEHHUS B TTOJIEBBIX
ycnoBusix. OOpamieHO BHUMaHuWe Ha coOiiofeHne TpeOOBaHWM, NPEAbABISEMBIX K BEICHHIO
MOJIEBBIX  JIOKYMEHTOB, 00paboTke U O(GOPMIICHUIO PE3yIbTaTOB M3MEpPEHHMH, a TakXKe Ha HuX
COOTBETCTBHE METOJMKE IOJIEBBIX M KaMepalbHbIX paboT. B mpuiokeHMM JaHbl MHCTPYKLHSA IO
TEeXHUKE O€30MacCHOCTM Ha IPAKTUKE M MaMsiITKa [0 OXpaHe IPHUPOJABI U apXUTEKTYPHBIX
NaMSTHUKOB.

[Ipu coctaBneHNH METOUUECKUX YKa3aHUI ObUTH MCIIOJIb30BaHbl MAaTEPUAIIBI 110 OPTaHU3ALUH U
MIPOBEICHUI0 YUeOHO! Te0/1e3nYeCKOil MPAKTUKHU, pa3paboTaHHbIe KOJIEKTUBOM Kadeaphl B

MPEIbIAYIINE TOIBL.

1. OBIIIME MTOJIOKEHUSA

1.1. Ienb u 3a0auu npaxmuxu SBISETCS 3aKpEIUICHHE TEOPETHYECKOTO Kypca, a TaKkKe
nmpuoOpeTeHrne HABBIKOB Pa0OTHl C TEOAE3MYECKUMU MPUOOPAMH, IO BHITIOTHEHUIO
KpYIHOMAcCIITa0HBIX ChEMOK MECTHOCTH, IIIMPOKO HUCIIOJIb3YEMBIX B IPAKTHKE.

YCBOUTh METOAMKY TPOCTEHIIMX W3MEPEeHUl Ha  MECTHOCTH, TNPUOOPECTH  HABBIKH
NPOEKTUPOBAHUSA T€0/I€3UYECKUX pPabOT, PEKOTHOCUUPOBKH M 3aKJIAJKU TIe0JIe3MYECKUX IYHKTOB,
MO3HAKOMUTHCSA C OpraHusalyei paboT MO CO3/[1aHHI0O CHEMOYHOIO OOOCHOBAHUS U BBINOJHEHUIO
Ha3eMHON Tomorpaduieckoil cheMKH ydacTka MecTHOcTH B MacmTabe 1:1000.

[IpakTika NpoBOAUTCS B COOTBETCTBUM C YTBEPKACHHBIMU

nporpammamu. 1.2. Opzanuzayus u codepycanue npaxmuxu

J111s mpoX0>KIeHUs MPAKTUKU KaXk/asi yueOHas rpyrmna JeIuTcs Ha Opuraibl o 5-7 4eloBeK BO riaBe
¢ Opuragupom. bpuranup siBisieTCss OTBETCTBEHHBIM 32 OpraHU3alllio0 padoThl B Opuraje, JTUCIHUILIUHY,

COXpPaHHOCTh MHCTPYMEHTOB M uMymiecTBa. [lo ykazanuio mnpenopaBaTens Opuraavp Mojy4daeT B



reokamepe HeoOX0IMMbIEe HHCTPYMEHTBI, pacipeieisieT 00sS3aHHOCTH CPEIU WIEHOB OpUraibl U CIEAUT
3a TeM, YTOOBI KaXKABIH U3 HUX MPUHUMAJ Y4acTHE BO BCeX BUIAX padoT.

Y4eOHO-MeTOIMUEeCKOEe PYKOBOICTBO OCYILECTBIIIETCS MpenoaBaTeaeM, KOTOPbIi BbIAAET 3a/laHKe
Opurajie, KOHTPOJIUPYET XOJ €r0 BBIIOJHEHUS W MPUHUMAET 3aKOHYEHHbIE paboThl. OOIIMIT KOHTPOIb

Hazg

BBIMIOJITHEHUEM MPOTPaMMBbl MPAKTUKU M U TPaBUJI BHYTPEHHETO pAclopsiika BO3JIaraeTcs Ha
3aBeayroIero kadeapoi reoae3uu.

BrigenseMmoe Ha MPaKTUKY KOJMYECTBO YACOB MPEIyCMATPUBACT BpeMs, HEOOX0IMMOE Ha
03HAKOMJICHHUE C 3aJlaHUeM, TMOJIEBbIE TOBEPKH HMHCTPYMEHTOB, MPOU3BOICTBO BCEX BHIIOB PadOT H
clauy 3a4eTa Mo NmpakTHke. bpuraga mpucTynaer K BBINOTHEHUIO KaKIOTO CIEAYIOIIETO BHJIA
paboT IMIIb TIOCTE 3aBepILICHHs MPEAbLAYIIET0 3aJaHus U MPEeabsIBICHUS PEnoaaBaTeso BCeX
TpeOyeMbIX MaTEpHUAaJIOB.

3ader 1Mo NpakTUKe MPUHUMAETCS TPEOoaBaTeIeM 110 OKOHYaHUH BCEX MOJIEBBIX U KaMEPaIbHBIX
paboT, MpenyCMOTPEHHBIX MporpamMMoi. JloOKyMeHTalnus MO TMpakTHKE OpOIIopyeTcs B Marke, Ha
JUIIEBON CTOPOHE KOTOPOIl yKa3bIBaIOT HOMEP U COCTaB OpHrajbpl, HOMEp Y4eOHOU Ipymibl, haMUIuio
PYKOBOJIUTEIISI, MECTO H JATy WCIOJHEHUs . Ha oOpaTHOW CTOPOHE COCTABIISAIOT MPOHYMEPOBAHHBIN

IIepeYeHb JOKYMEHTOB 10 Ka)/10My BUIY padoT.

[IpakTrka BKIOYAET B ce0s TpH
nepuona: 1) TloaAroToBUTENbHbII
2) OcHOBHOI (HEMOCPEICTBEHHO
1osieBoit) 3) 3aKIIOYUTETbHBIIH
CTyaeHThl JO/OKHBI CTPOTO COOJIIOAAaTh HOPMBI TOBEACHHS W MpaBWia BHYTPEHHETO

pacnopsaaka, YCTAaHOBJICHHBIC Ha yqe6H0171 IIPAKTHUKCE.

1.3. Ilpasuna obpawenusn c npuéopamu u uHCMpPyMeHmamu

Kaxxnas Opurana nmonydaer Ha Bpems MIPAKTHUKU HEOOXOAUMbIE TPUOOPHI, HHCTPYMEHTHI,
MPUHAJIEKHOCTH U TOCOOHUS, 32 KOTOPbIE OHA HECET MaTepUAIbHYI0 OTBETCTBEHHOCTb.

[lonyueHnHsle mpuOOPHl MU HMHCTPYMEHTHI JIOJKHBI OBITh BHMMATEIbHO OCMOTPEHBI B LENIX
OTIpe/ieIeHUs] UX KOMIUIEKTHOCTH W NpPUroAHOCTH K pabote. I[lpm ocmorpe oOpamaioT BHUMAaHHE
Ha IUIABHOCTb JIBM)KEHMS NOJBEMHBIX, 3aKUMHBIX U HABOJSIIMX BHUHTOB.

Tyroe BpameHue MOIbEMHBIX BUHTOB, HanpuMmep,
CBHUJIETEIBCTBYET O YPE3MEPHO 3aTSIHYTOM CTAHOBOM BHHTE, KOTOPBIM CJIEIyeT HECKOJbKO OCIa0UTh.
Ecnu HaBogsuiye BUHTBI MMEIOT «MEPTBBIM XO/A», MX CIENYET YCTaHOBUTh B CpPEJHEE IIOJIOKEHUE,
IIPEIBAPUTEILHO OTKPENUB 3a)KUMHBIE BUHTBI.

[Ipy HapymieHHHM TMJIaBHOCTH XOJa TOABMKHBIX 4YacTe Teole3MYecKux mnpudopoB U

MHCTPYMEHTOB HE CJIe[yeT Mpuiarath (QU3NUYECKHUX YCWIHHA, a BBIIBUB MPUUMHY HEUCIIPABHOCTH,



YCTPaHUTH €€ TI0J] PYKOBOJICTBOM TIpENOaBareis. 3ampemaercss pa3OupaTe NpuOOpPHl W Bpamarthb
IOCTUPOBOYHBIE BUHTHI B OTCYTCTBHE npenoaaBareins. [Ipu oOHapyKeHUHN HEUCTIpaBHOCTEH Opuraup
CTaBUT B M3BECTHOCTb IPEIOJIaBaTels, 1 BMecTe ¢ Ae(PEKTHOM BEIOMOCThIO HHCTPYMEHT NepeiaeTcs B
reoKamepy Ui €ro 3aMeHbl WA PEMOHTA.

[Ipy MONBE30BaHUU TEOAC3UYCCKUMH MPUOOpPAMH W WHCTPYMEHTaMH HEOOXOIHUMO CTPOTO
co0Ir0aaTh

CJIeIyIOIKe TpaBuIa;
1. [TpuGopsl U HMHCTPYMEHTHI IOJDKHBI COIEPXKATHCS B YHCTOTE, XPAaHUTbCA B (yTisipe U ObITH
Ha/IeXHO 3aKpEeIIeHbl YIIAKOBOYHOM apMaTypoi U 3aKpeMUTEIbHBIMU BUHTAMHU.

2. 'eone3nueckue NpuOOPHI HEOOXOIUMO 0OeperaT OT MEXaHHYECKUX yJapoB U
cotpsicenuii. 3. Beraumast mpubop u3 QyTisipa WM yKiaasiBas ero o0paTHo,
3arpenaeTcs

OpaTh HHCTPYMEHT 3a 3pUTEIbHYIO TPYOy U KacaThCs MaJIbIIaMHA ONTUYECKUX JIeTaJCH.

4. YCTaHOBKY Ha CTaHIMU IITATHBA CIEAYeT MPOU3BOIUTH NPU HE3aKPEIJICHHBIX Oapaiikax, MiIaBHO
BJABJIMBasl HOXKKM IITatuBa B TpyHT. llocne ycraHOBKM mpuOopa Ha rOJIOBKE IITaTHBA CIELyeT
HEMEIJICHHO 3aKpEIUTh
CTaHOBOM BUHT.
5. HeoOxoaumo mnpenoXpaHsaTh reoje3nd4eckue MpUOOphl OT MBLIM, I'psA3M M Biard. B noxamuByro
NOroly NprOOpPHI 3alMIIAIOT 30HTOM WM HOJIUITHICHOBBIM nakeToM. [Ipu HeoOxoaumocTu mpudop
CenyeT MPOCYUIUTh
Py KOMHATHOHM TeMIepaType Mepes] yCTaHOBKOH ero B pyTisip.
6. [lepeHocar mpubOp CO CTAaHIMHM HA CTAHIMIO B BEPTUKAJIHHOM ITOJIOKECHHH, HAa INTATHBE CO
CJIO’)KEHHBIMU HOXKKaMU. TpyOa mpu 3TOM J0JIKHA OBITh MOBEPHYTa 0ObEKTUBHOM BHU3, a BCE
3a)KMMHBIE BUHTBI - 3aKpEIJICHbI. 7. 3alpelaeTcss OCTaBIsATh HHCTPYMEHT 0e3 pUCcMOTpa, PUCIOHATh
€ro K CTeHKaM JJOMOB, 3a00paM, CTBOJIaM JICPEBLEB.
8. IIpu pabote ¢ MepHOIl JEHTON M PYIETKOH HEOOXOIUMO CIEAUTH 3a T€M, YTOObI OHU HE
CKpPYYMBAJIHUCh U HEe 00pa30BbIBAIN «IeTelby. Henb3s JeHTy U pyJeTKy BOJIOYUTH MO 3eMIIE,
OCTAaBJIAITh Ha IPOE3KEN YaCTH JOPOT.

[Tocne pabGoOTHI NEHTY W CTAIBHYIO PYJIETKY MPOTHUPAIOT CYXOW TPSIIKOW Wi Oymarow, o
OKOHYaHUHU paboT

CMa3bIBatOT. JICHTBI ¥ PYJIETKHU CAAIOTCS B I'€OKaMepy TOJIBKO B Pa3BEPHYTOM BHJIE.
9. Heobxoanmo obeperatb peiiku OT CBIPOCTH, yAApOB, CTUPAHUS JEJICHHUM; MATKUA PEEK JOJKHBI
OBLITH BCETHA YNCTHLIMH.

10.  PaGortas c mpubopamu, He cJIeIyeT NMPHUKIAIBIBATh CHIIY TPU 3aKPEIUICHUU 3aKperUTeIbHBIX
BUHTOB, TaK KaK MOXHO JIETKO COPBaTh pe3n0y.
11.  Henp3s ocTaBisaTh mpuOOPHI €3 MPUCMOTPA.

1.4. Beoenue noneevix 00KymMeHmos

PesynbraThl reoe3nyeckux M3MEpPEHUH U CHEMOK OGOPMIISIOT B MOJEBBIX >KypHanax, abpucax
U T. 1. IPOCThIM Kapanaamom mapku TM. Bce 3anucu u 3apucoBKu
B moneBbIX JOKyMEHTaX 3alUCH JOJDKHBI OBITh YETKMUMH W aKKypaTHbIMU. Kateropwuecku

3arpemacTCda NCPCNrChIBATL IMOJICBBIC KYPHAJbI, HNOAYUIIATL WKW CTUPATH pGSHHKOﬁ 3aIcu,



BBINOJIHEHHbIE B moJyie. OmuboUHble pe3ynpTaThl aKKypaTHO 3a4EpKUBAIOT M CBEPXY 3alUCBIBAIOT
HOBbIC JaHHbIE. Bce CTpaHMIIBI TOJNIEBOTO KypHAda JAOIDKHBI OBITH MPOHYMEPOBAHBI C YKAa3aHHEM B
KOHIIe OOIIero yucia CTpaHUIl 3a NoJAnuckio Opuraaupa. Ha o0noxkke >KypHana yKa3blBalOT HOMEp U
cocrtaB Opurajapl, TUI W HOMEpP HMHCTPYMEHTa, JaThl Hayajla M KOHIA u3MepeHuid. Ha crpanumax
KypHajla JOJDKHBI OBITh YKa3aHbl JaTa HaOJIOJIEHUH, COCTOSTHUE MOroAbl, (haMuiIus HMCIIOTHUTEIS.
3amucu uupp B TOJNEBBIX JKypHalIax JOJDKHBI — pacrojiaraTbCs  CTPOTO  MOJ  HU(paMu
COOTBETCTBYIOIIMX pa3zienoB (Tpaxychl W MHUHYTHI). Pe3ynbTaThl HM3MEpEHWid, BBINIOJIHEHHBIE C
OJIMHAKOBOM TOYHOCTBIO, HYXKHO 3aIIUCBIBATDL C TEM K€ YHUCIIOM JECATUYHBIX 3HAKOB.

[Tpu BeneHun abpuca u cxemM HEOOXOIUMO JOOMBATHCS HAMOOBIIEH MTOJTHOTHI U
BBIpa3I/IT€JIBHOCTI/I.

1.5. Ilpasuna éviuucarumensvuvix pabom

[Ipu o0O0paboTKe TOJEBBIX MAaTEPUATIOB HEOOXOAUMO OO0ECIeYUTh COOTBETCTBHE TOYHOCTH
MOJIEBBIX U3MEPEHUN M BBIYMCICHUN. BBIYUCIEHUS, BBIIOJIHEHHBIE C MEHBIIEH TOYHOCTBIO, YEM
TOYHOCTb HCXOJHBIX JAaHHBIX, CHIKAIOT TOYHOCTH TOJEBBIX M3MEPEHHUM, a COXpPAaHECHHE JIMITHUX
pa3psiioB YHCENl YCIOXHSIET BhIUMCIeHUs. Hanpumep, mpu BRIYUCICHUH NPUPAIICHUN KOOPIUHAT U UX
MONPABOK B BEIOMOCTH TE€OJOJUTHOTO X0/1a COXPAHAIOT JIBa 3HAKA MOCJE 3aMsATOM, TaK KaK JTUHEHHBIC
u3MepeHus BIOHEHBI ¢ omuokoii 0,01 M. [Tpu okpyriieHun dnces ¢ OOJNBIIMM KOJIUYSCTBOM 3HAKOB
JI0 HEOOXOJMMOTO YHCIa 3HAKOB, €CIM OTOpachiBacMasi 4acTh YKCIA MEHbBINE MSTH, COXpaHsIeMas
mudpa ocraercs 0e3 U3MEHEHUSs, eCIU OOJIbINe TISATH, TO COXpaHseMast
nudpa yBEIUYUTCS Ha €IMHUIYY. B Tex ke ciaydasx, Korja oTOpachiBaeMas YacTh 4uCia paBHa
nsaTH, To 1o npaswiy K. @. 'aycca uncno okpyrisiior B cropoHy yetHoi ¢ psl. Hanpumep, 3,45 okpyrisior
1o 3,4, a 3,55 -no 3,6. Bce moneBble BEIYUCICHUS MIPOBEPSIIOT «BO BTOPYIO PYKY», O UeM JIENACTCS 3aIlicCh B
IMOJIEBBIX JXYypHajax. Brruncinenus B KaMCpaJIbHBIX YCJIOBUAX BECAYT «B ABC PYKW», TO €CTh HE3aBUCHUMO JABYMsI

HCIIOJTHUTCIISIMH.

2. ITIOJIEBBIE IOBEPKH INTPUBOPOB

2.1. Ilonesvie nosepku meoooruma 27T-30

1. Ocs HUWIMHAPHUYECCKOTO YPOBHA IMpU alIxgaac TOpU3OHTAJIBHOIO Kpyra aoOJIXKHa OBITH
MEPIEHANKYJIIPHA OCH BpallCHUs WHCTPYMEHTA. YCTAaHABIMBAKOT IIOBEPSEMBI YpPOBEHb IO
HATPABJICHUIO JIBYX NMOJABEMHBIX BHHTOB M, Bpalllasi WX B IPOTHUBOIOJIOKHBIE CTOPOHBI, MPHBOJIST
My3BIPEK YPOBHS HA cepeluHy (B HYJb-ITYHKT). 3aTeM IIOBOPAYMBAIOT alluIaay ¢ ypoBHeM Ha 180
°. Ecnu my3BIpeK ypOBHSI OTOMIET OT HYJb-ITyHKTa HE OoJiee 4eM Ha OJTHO JIeJIeHUE, TO YCIIOBHE
BBINOJHEHO. B IPOTUBHOM cilyyae BBINOJIHSIOT I0OCTUPOBKY YpOBHS. JlJi1 3TOT0 MPUBOAST MY3bIPEK
K HYJIb-IIyHKTY Ha IIOJIOBUHY IYI'M OTKJIOHEHUs IOABEMHBIMHM BHUHTAMHU, a4 HAa BTOPYIO IIOJOBUHY

- IOCTUPOBOYHBIMU BUHTAMU YPOBHA.

2. BusupHas ocb 3puTenbHOI TPYOBI JODKHA OBITh MEPIICHAUKYISIPHA K TOPU30HTAILHON OCH

BpallcHUs TPYOBI (OMpeieeHne KOJTMMAIIHOHHON OIUOKH).

C noMoIpl0 MOIBEMHBIX BUHTOB TOPU3OHTUPYIOT NpUOOp M BHU3UPYIOT Ha YAAJICHHYIO TOUKY,



HaXOJISIIYIOCS] MPUMEPHO Ha BbicoTe mpubopa. [lpu aAByx mosoxeHusx BeptukainbHOro kpyra (KJI m
KII) mpomsBomst oruerst KII1l, KJI1 mno ropusonrampHOMy Kpyry. Ilocie 3Toro mpu 3a)xaTom
3aKpEMUTEIbHOM BUHTE alUIabl OTIYCKAIOT 3aKPENUTEIbHBIA BUHT JUMOA U MOBOPAYUBAIOT aJTHIALY
npubausuTensHo Ha 180 °. 3arem 3akperuisitoT AUMO, OTKPENHB ajuaaly, BHOBb BH3HPYIOT Ha Ty Ke
CaMyI0 TOYKY ¥ TIPU JBYX HOJOKEHUSIX BEPTUKAIBHOTO Kpyra mpou3BoasT otdetsl KJI2, KII2 mo

TOPU30HTAJIBHOMY Kpyry. BennunHy KoqIMManuoHHON OoMOKH ¢ HaXoAT 1o popmyre:

C=(KJI-KII+180°)/2
Ecim ¢ < 2t, rme t - TOYHOCTH OTCUETHOTO NPHUCIOCOOJICHUS, TO IOBEPSEMOE YCIOBUE
coomomaercs (s reogoaura tuna T30 nmpurumarot t = 0,5111). B npoTuBHOM Cilydae BBITOJHSIOT
UCTIPABJIICHUE KOJUIMMAIIMOHHOW OImMOKU. [l FOCTUPOBKM HABOJSIIMM BHHTOM  aJlHaJIbl
YCTaHABJIMBAIOT 110 TOPU30HTAIBHOMY KPYT'y OTCYET,

CBOOOIHBIN OT BIUAHUA KOJUIMMALIMOHHOMN
omm6Oku: a0 = KI12 - ¢ wim a0 = KJI2 + c.

I'opusoHTa bHBIMU (OOKOBBIMH) UCTIPABUTEIILHBIMA BUHTAMHU CETKU HUTEH, ClIerKa 0CiaduB
BEPTUKAJILHBIC NCIIPABUTEIIBHBIE BUHTBI, IEPEKPECTHE CETKH HUTEH COBMELIAOT ¢ TOUKON HABOJKHU.

3aKkperuisoT BepPTUKAIbHbIE NCTIPABUTEIbHBIEC BUHTHI CETKH HUTEH U OBTOPSIOT MOBEPKY.
3. ['opu3oHTanbHas OCh BpalleHUs TPYObl NOJKHA OBbITH MEPHEHAMKYISIpHA K

BEPTUKAJIIBHOM OCH BpalICHUs TEOI0JINTA.

VYcranapnuBawt Teomonmut B 20-30 M OT CTeHBI 3JaHHUA M HABOASAT 3PHUTEIBHYIO TpPYOy
Ha BBICOKO PACIONOKEHHYI0 TOUYKY. 3aKpenuB ajujnaay, MNPUBOJIAT TPyOy B TOPU30HTAIbHOE
[IOJIO)KEHHE W OTMEUAlOT KapaHJalloOM Ha CTEHE 3[aHMs IMPOEKIHI0 NMEPEKPECTHsl CETKU HUTEH;
noBTopsitor 3TH aeiictBus npu KII. Ecnum mpoekuuum nepekpecTuss CEeTKM HHUTEeH Mpu  JIBYX
MOJIOKEHUSAX KpYyra HE COBIAJAIOT, TO MPHOOP TOJIKEH OBITh
UCIPABJIEH B MAaCTEPCKOM.

4. BepTukanbHas HUTh CETKM HUTEH JOJDKHA OBITH MapajuiellbHa BEPTUKAJIbHOH OCH
BpallEHUs TEO0JIUTA.

VYcTaHaBMUBAIOT TEOJOJUT W HABOJAT 3PUTEIbHYIO TPYOy Ha UYETKYIO, XOPOLIO BUAMMYIO
TOUKy. BpallieHueM HaBOIAIIEr0 BHHTA MEAJEHHO HAKJIOHAIOT TPYOy U CIEAST 3a MOJOKEHUEM
HaOM0JaeMO  TOYKM OTHOCHUTENBbHO BEpPTHKANIbHONM HUTH. Ecium mpu TakoMm mepeMeneHun
HaOJrogaeMasi TOYKa COMIET ¢ BEPTHKAILHOW HHUTH, TO, OCIA0MB HMCIPABUTEIBHBIE BHHTBHI CETKH
HUTEH, TOBOPAUMBAIOT AuadparMy ¢ CETKOH 10 COOI0IeHUS

MIOCTaBICHHOTO ycioBus. [lociie I0CTUPOBKH HEOOXOJMMO MOBTOPHUTH MOBEPKY MO 1. 2 (OIpe/esieHue C).
5. Mecto nHyas (MO) BepTHKalIbHOTO Kpyra JOJDKHO OBITh paBHBIM HYJIO WM HE

IIPEBBIIIATh JBOMHOW TOYHOCTH OTYETHOrO MHKpockoma Teojonuta 2t. [Inga onpenenenus MO
BEPTUKAJIBHOTO Kpyra
HABOJAT IIEPEKPECTUE CETKM HUTEH Ha YHAJICHHYI0, XOpOIIO BUAMMYK TOYKY. [IpowsBonsr
oTcueT mno BeprukaibHoMy Kpyry npu KJI. IlepeBoasat tpyOy uepes 3eHuT u nipu KII BeImonHSIOT TE
K€ JEUCTBUS.
BbruucnsioT MecTo Hyna M yroi HakioHa 1o ¢opmyna.Ecin MO npeBslaeT 1BOHHYIO TOYHOCTb

OTCUETHOIO MPUCIIOCOONIEHUS, TO MPOU3BOJAT €ro UCIpaBICHHUE, JJIS Yero HaBOJAT TPyOy Ha TOUKY



HaOmonenuss npu KII. HaBogsimyuMm BUHTOM BEPTHKAJIbHOTO Kpyra YCTaHABIWBAIOT BBIYUCICHHOE
3HAYEHUE YIJla HAaKJIOHA.

CMmecTuBIIeeCs NMEPEKpPeCcTUe CETKH HUTEH HABOISAT HA TOUKY BU3UPOBAHHS MCIPABUTEIbHBIMU
BUHTaMH CETKH HUTeH. 6. MccnenoBanie HUTSHOTO JTallbHOMEpA.

Jlns vccnenoBaHusl HUTSHOTO JallbHOMEpa Ha OJHOM KOHIIE JIMHUU TPEIBAapUTEIbHO U3MEPEHHOMN
PYJIETKOW YCTAaHABIMBAIOT TEOHOJUT, a Ha JPYrOM - PEWKy C CaHTUMETPOBBIMU JCIICHUSIMHU.
PaccrosiHuie, u3MepeHHOE JalibHOMEpOM, Haxoadt 1o ¢popmyne d = KDn + ¢,

rie K - koaddunuent nanbHOMepa; ¢ - ero MOCTOSHHAS ciaraeMmasi; N - YUCIo JIIeHUH.

ITpu ceemie B Macmtade 1:1000 u Menpye MOCTOSHHOM cllaraeMoi JaJlbHOMepa ¢ MpeHeOperarT u3-
3a Masioctu. [loaTomy, mpuHuMas ko3 GUIMeHT narbHOMEpa

K = 100, yucno caHTUMETPOBBIX JENEHHUN MO peiiKe MEXIy BEpXHEW M HW)KHEH HHUTIMU

JOJIKHO BBIpAXaTbh paCCTOSAHUEC B MCTpPaAx.

2.2. Ilonesvle nosepku nHugeaupa

1. Ocp kpyrioro ypoBHS JIO/KHA OBITH MapajulelbHa OCH BpallleHUs HUBENMpa. Bparienuem

MOIBEMHBIX BUHTOB IPUBOMST MY3bIPEK YPOBHS B HYIb-ITyHKT

U TIOBOPAYMBAIOT 3pUTENbHYIO TpyOy HuBenupa Ha 180°. Ecnu my3sIpek ypOBHSI OCTaeTCsl B HYJIb-

MYHKTE, TO YCJIOBHE BBHIMOJHEHO. B MpOTHBHOM ciydae, NEHCTBYS MCIpPAaBUTENbHBIMH BHHTaMH

YPOBHSI, €ro TMEepPEeMENIaloT B HANPABJICHUU HYJb-TIYHKTAa Ha MOJOBHHY JYTU OTKIIOHEHUS, a 3aTeM

MOIBEMHBIMH BUHTAMHU BBIBOJAT IY3bIPEK B

HYNb-TIyHKT. [IoBEepKY A1 KOHTPOJIS TOBTOPSIOT.

2. Cpenusisi TOpPH3OHTaJbHAsE HUTh CETKH JIOJDKHA OBITh TEPHEHIUKYISIPHA K OCH HHUBEIHUPA.
[ToBepka Mpou3BOAUTCS B3SATHEM TPEX OTCUCTOB MO pPEiKe: MEepPeKpecTHEeM CETKH HHTEH,

JE€BBIM U TIPaBbIM Kpaem

rOpU30HTAIBHOM HUTH. OTCUSTHI JOJDKHBI OTIMUYaThes He Oojee yeM Ha 1 mm. Eciu ycioBue He

BBIIIOJIHEHO, BPALIAIOT CETKY HUTEH.

3. BusupHas ock 3pHTeNbHON TPYOBI M OCh IMJIMHAPUIECKOTO YPOBHS JOJDKHBI OBITH IMTapauIeTbHBI

[TepBrrii cioco6. BeidupatoT Ha MecTHOCTH ABe TOUKH A U B Ha pacctosanm 60-80 M u 3akpemsior

UX KOJIbSIMH. Y CTAaHABIMBAIOT HUBEIHDP MOCEpPENUHE MEXIy HUMH M, B3siB OTCUeThl al mo peiike

A um bl - mno peiike B, ompenensror mnpeBbimenune hi. B atoM cinywae gaxke mpu

HErOpPHU30HTAJIBHOM IIOJIOKEHUU BHU3MPHOW OCH

HpeBbIllICHUE OyJIeT ONpeleNeHO NMPaBUIbHO, TaK KaK HUBEIHMPOBAHHE MPOM3BOIWIOCH NPH PABHBIX

ieyax. 3aTeM IEePeHOCSIT MHCTPYMEHT K TOYKe A M ONpENeNsIOT NpeBbiieHre N2 HUBEIHpOBaHHEM

Brepes. J{Jst 3TOro kKak MOKHO TOYHEE W3MEPSIOT PYJIETKOHW BBICOTY WHCTPYMEHTA | OT BEPIUIUHBI

KOJIa JI0 BH3UPHOW OCH MHCTpyMEHTa U OepyT oTcueT b2 1o peiike B.

BbIcOTy MHCTpyMEHTa MOXKHO M3MEPUThH IO PeiiKe, yCTaHOBICHHOW y OKYJsipa HMBEIMpA, OTCUUTHIBAS

JeJICHUSI peUKU 4Yepe3 OOBEKTUB 3PHUTEIBHON TPYObI, 3aKPBITON KPBIIIKOW C OTBEPCTHEM B IIEHTpE.

[TpeBbrmenne Touku B Ham Toukoit A Oymer

h2=1i-b2.



Ecmu hi = h2 wimm otnuuaercst He Oonee yeM Ha 4 MM, 3TO CBHAETEIBCTBYET O MapaLUICIbHOCTH
BU3MPHOM OCH TpyOBl OCH IIWJIMHAPUYECKOTO YpOBHA. B mNpoTMBHOM ciydae, 3Has IpaBUIbHOE
3HAQUEHHe MpeBblleHUss  hi, OmpelensoT OTCYET 1O JaidbHEd peiike, COOTBETCTBYIOIIHIA

TOPHU30HTAIBHOMY IIOJIOKEHUIO BU3UPHON OCH:
b02 =i + hi.

Busupys Ha peiiky B Touke B, BpamamT 3JI€eBalMOHHBIA BHHT M YCTAaHABIMBAIOT CPEAHIOIO
TOPH30HTAIBPHYIO HHTh Ha BbIUMCICHHBIH oTcuet b02. 3arem, JeiicTBYS BEpPTUKAIbHBIMH
MCIPABUTEIILHBIMU BUHTAMHU LWJIMHAPUYECKOTO YPOBHS, COBMEIIAIOT M300paKCHUSI KOHIIOB My3BbIPhKa
ypOoBHs. /{7151 KOHTPOJIS MOBEPKY MOBTOPSIOT.

Bropoit cmoco6. IloBepka TIaBHOTO YCIOBUSI HHBEJIMpPAa MOXET OBITh BBITOJTHEHA TaKXKe
crocoboM, He TpeOYIOUIMM U3MEpEeHHs BBICOTHI HHCTpYMEHTa. MepHoH JeHToil pazouBaiotT auHuio AB
Ha TpH paBHBIX oTpe3ka mo 20-30 M, KOHIBI KOTOPBIX 3aKPEIUISIOT KOJbSIMH. Y CTAHABIMBAIOT HUBEIHP
Ha OJJHOM W3 KOHIIOB JIMHUH, B TOYKE A, W IpUBEIs Iy3BIPEK Ha cepenuny, oepyt orcuetsl al u bl mo
OTBECHO cCTOSIIMM peiikam B Toukax 1 wm 2. [lpu HemapamienbHOCTH BH3UPHOM OCH U OCH

OUINHAPHUYCCKOTO YPOBHA IPCBBINICHUC MCKAY TOYKAMH lu?2 ciaenyroiuiee:

h = (ai - x) - (bi - 2x).
[lepeHOCAT UHCTPYMEHT Ha BTOPYIO CTaHIIMIO, B TOUKY B, 1 mo1o6HbIM 00pa3oM MPOU3BOISAT OTCUETHI

a2 u b2 no peiikam 1 u 2. [IpeBbienne h Ha BTOPO#i CTaHIIMHU ONPEICIUTCS U3 PABESHCTBA
h = (a2 - 2x) - (b2 - x).

Hns onpenenenus orcyera a2 = a2 - 2X, COOTBETCTBYIOMIETO TOPU3OHTATBHOMY TTOJIOKEHHIO

BU3HPHOUW OCH TPYOBI, IPUPABHUBAIOT MPABBIC YACTU ypaBHEHUI
al-x-bl+2x=2a2-2x-b2 +x.

Boruucnennsiii orcuet a02 ycranaBiamBamT mo peiike 1 3iieBallMOHHBIM BHUHTOM C TOCIEIYIOIIMM
COBMEIIIEHHUEM KOHIIOB My3bIpbKa YPOBHSI €r0 BEPTHUKAIbHBIMU UCTIPABUTEIHBIMH BUHTAMH.
Pe3ynbraTel HOBEpOK MPHOOPOB 3aHOCAT B COOTBETCTBYIOIIHE TIOJIEBBIC KYPHAIIBL.

[ToBepky HHUBEIMpPOB € KOMIIEHCATOPOM MPOBOAAT aHajmoruyHo. FOctupoBka 1o 1m. 3
OCYIIECTBIISICTCS IEPEMEIICHUEM CETKH HUTEH WCIPABUTENBHBIMA BHHTAMH OKYJSpPA, 3aKPBITHIX
3alIMTHBIM KOJMa4ykoM. [IpeaBapurenbHO MOBEPSIOT KOMIICHCATOpP, CHUMAs OTCUCTHI IO pelKe IpH
CMEIEHUH Ty3bIpbKa KPYIJIOTO YPOBHS Ha OIHO JIEJNEHHE; U3MEPEHHE OTCUCTA MO pPeiKe He JOJKHO
npeBbIaTh 1 Mm.

3. TEOJOJINTHAS CbEMKA
3.1. Conep:xanue pador,
HHCTPYMEHTBI

TeogonutHylo CcBhEMKYy HeoOXoaumo BhIMONHATE B MacmTabe 1:1000 Ha yuacTke,

YKa3aHHOM [MpernojaBareneM. B pesyiabTaTe TEOJOJUTHONH CBHEMKU MONYYarOT KOHTYPHBIM IJIaH



MECTHOCTH ¢ M300pakeHrneM curyanuu 0e3 penbeda. OOOCHOBAHMEM TEOJOIMTHON CBEMKH CITYKHUT
3aMKHYTBIA TEOJOJMUTHBIM XOJ M3 HECKOJBKMX BEPUIMH B BHJE MHOIOYIrOJbHHKA. TE0qOTUTHBIN
X0/l MPOKJIAABIBAIOT MO NEPUMETPY YYaCTKa MECTHOCTH W TMPUBSA3BIBAIOT K MYHKTaM ONOPHOM CETH.
Ecnu omopnHas cerb OTCYTCTBYET, TO ONpPEIENISIOT MarHUTHBIA a3UMYT MEpPBON CTOPOHBI XO0/a, a
KOOpPJMHAThl HAa4aJIbHOW TOYKH NMPUHUMAIOT PAaBHBIMU HYIIIO.

Jlnst mpou3BOACTBA CHEMKH HEOOXOAUMO UMETh CIICAYIONINE HHCTPYMEHTHI U

MIPUHAJIEKHOCTHU: TEOJOJINT,;

MEPHYIO JICHTY CO IIMUIbKAMU WU CTAIBHYIO PYJIETKY;

9Kep; TeCbMAHYI0 10-MeTpoBYIO PYIIETKY; BEIKH (2 T.);

JKYpHAJI U3MEPEHHUS YIIIOB, TETPaIb sl aOPHCOB, KOJIbSI.

TeononnTHAsI CbEMKA COCTOUT U3 MOJIEBBIX U KaMepaslbHbIX padboT. B cocTaB mnoseBbIX pabOT BXOMST:
PEKOTHOCLMPOBKA y4acTKa, BHIOOP M 3aKpelyieHHe BEepIIMH TEOJOJIMTHOTO X0Ja; U3MEpEeHUE
TOPU30HTAJILHBIX YTJIOB M CTOPOH XO/1a; IPUBS3KA X0/1a;

ChEMKa MECTHBIX MPEAMETOB (CheMKa CUTYAIUH).

KamepanbHabie pabOThI COCTOST U3 00paOOTKH PE3YNIbTATOB MOJIEBBIX M3MEPEHUH M COCTABJICHNUS IIJIaHA.
3.2. [oneBbIe PadoOTHI

B Xxone peKorHOCHMpPOBKU ONPENEISIIOT TI'PAHULBl y4YacTKa, IOJIOKEHWE BEPIIMH IOJIMIOHA,
HalpaBJICHUE CTOPOH TEOJOJIUTHOIO XOJa, YCIOBUSA TPUBSI3KM K IIYHKTaM  ONOPHOW  CETH.
TeononuTHble XOJbI NPOKIAABIBAIOTCSA 10 NEPUMETPY YYACTKA B BUJAE 3aMKHYTOI'O MHOTOYTOJIbHHMKA
B MecTaX, YHAOOHBIX JJIsl MPOM3BOJCTBA JIMHEHHBIX U3MEPCHHUI (B0 000YMH IOPOT, YJHMII, aJUIeH,
MPOE3JI0B, MPOCEK U T. I1.). BepIIMHBI YIII0B TEOMOMUTHBIX XOJOB BBIOMPAIOT B MECTaX, YAOOHBIX IS
YCTAaHOBKHM TEOJIOJINTA, TaK, YTOOBl C HUX oOecredynBanach B3aMMHAas BUIMMOCTb, CO3[aBajHCh
OJIaronpHUsATHBIE YCIOBUS 111 CheMKU MECTHBIX MPEAMETOB. 3aKpeIUIeHUEe BEPIIUH TEOIOJUTHBIX XOJI0B
MIPOU3BOJAT KOJIBSIMH, KOTOphIe 3a0MBAIOT BPOBEHb C 3emiied. Mi3MepeHue ropiu3oHTaIbHBIX YIIIOB.
VrnoBeie u3MepeHus mpousBoAsaT 30-cekyHmHbIMH TeomosmtamMu THma T-30 cmocoOom mpuemoB.
[ToaroroBka npubOOpa K U3MEPEHHIO YIIIOB HA CTAHIIMK COCTOMT M3 CJICIYIONIUX JICHCTBHIA: a) YCTAaHOBKH
TEOJI0JIUTA HAJ BEPIIMHON U3MEPSIEMOTO yriia (ICHTPUPOBAHUE);

0) TmpuBelEHHE IUIOCKOCTH JUMOAa B  TOPHU30HTAIBHOE  IOJIOKCHHUE
(rOpu30HTHpPOBAHHKE); B) YCTAaHOBKH 3PUTEIHLHON TPYOBI /IS HAOIIOCHHIA.

LlenTprpoBaHue T€OA0IUTA TPOUZBOJUTCS C ITIOMOIIBIO HUTSIHOTO OTBECA WM 3PUTEIILHON TPyOoid
yepe3 OTBEPCTHE TOPHU3OHTaIbHOrO Kpyra B Teomonutax T-30. LlenTpupoBaHHe HHCTpYMEHTa
BBIMOJHSAIOT ¢ TOYHOCThIO 0,5 cM. 3akpenuB MHCTPYMEHT Ha TOJOBKE IITATHBA, MPHUBOIAT IMIOCKOCTh
auM0a B TOPU30OHTAJIbHOE IOJIOKEHHE C IOMOINBIO YPOBHS IMpH aluAaje TOPU30HTAIBHOTO Kpyra,
NEUCTBYS TMOJBEMHBIMA BUHTAMH TEOJIOJUTA B JBYX B3aUMHOMNEPHEHAMKYISAPHBIX IUIOCKOCTAX. [Ipu
BpalllCHUH MpuOOpa BOKPYr OCH IY3BIPEK YPOBHS HE JOJDKEH OTKIOHATHCS Oojee YeM Ha OJHO
nenenue. IloaroroBka 3pUTENbHOM TpPyOBl 1Isi HAOJMIOAEHUH COCTOMT B YCTAHOBKE TPYOBI IO Tia3y
u 1o npeamety. C 3TOM Lenblo BpallleHueM OKYJISIPHOTO KOJIbIla JOOUBAIOTCS YETKOM BUAMMOCTH CETKH
HUTEH, a JeCcTBYd Kpemaiabepoil (OoKycHpyloT TpyOy, H0OMBasich PEe3KOCTH H300pa)KeHHs MpeaMera

Ha6JHOI[eHI/ISI. I/ISMepeHI/Ie TFOPU3OHTAJIBHBIX YTJIOB B TCOJOJIMTHBIX XOHdaX IPOU3BOAAT crocobom



IPUEMOB, MOCIEI0BATENbHO NEPEMENIASICh C TOYKM Ha TOUKY IO XOAY 4acoBOW cTpesiku. M3mepsaror
IpaBbl€ MO X0y BHYTPEHHHE YIJIbl HOJIUTOHA.

BusupoBanue mpousBOAST Ha OCHOBAaHHS BEX, OTBECHO YCTAHABIMBAEMBIX Ha BEPIIMHAX YTJIOB
nojurona. Otkpenus anuaany npu KJI, BusupyoT Ha ocHOBaHHE 3ajHEd Bexu (IO XOAy JBUKCHHS),
MIPOU3BOAAT OTCYET MO FOPH3OHTAIBLHOMY Kpyry. 3areM mpu TOM ke mojoxenun kpyra (KJI)
BU3HUPYIOT Ha IMEPE/IHIOI BEXY U IMPOU3BOJSAT BTOPOH OTCUET MO FOPU3OHTAILHOMY Kpyry. Pe3ynbrarsl
HAOJIIOICHNI 3aMUCHIBAIOT B KypHa HaOmoaeHui (Tabi.1). Pa3HOCTh OTCUETOB HA 3aJHUE U TIEPESIHUE
BEXU OINpEACNsieT 3HAYCHHUE TOPU3OHTAILHOTO yIjia B TOJyHnpHeMe. AHAJIOTHYHO H3MEpEHue yria
BBIMIOJIHAIOT Tipu Apyrom mosnokeHun kpyra (KII). PasHOCTh B 3HAYCHHSAX H3MEPEHHOTO Yrja MEXIy
nojynpuemMamu He aoJkHa npesbiath 2D. CpenHee 3HaueHue yria u3 AByX MOJIYIPHUEMOB 3aMHCHIBAIOT
B )KypHaJI, OKPYTJISS IO IECATHIX T0JCH MUHYTBI.

3aKOHYMB M3MEpPEHHE M BBIYMCIEHHE YIJla Ha CTAHUUHM, NPUOOp MEPEHOCAT Ha CIIEAYIOLIYIO

BEPILUHY, TJIe 00U TOPSI0K HAOIIOICHUI TOBTOPSETCS.

W3mepenue yrinoB HakioHa mnpousBoautcs TeoxonuroMm npu KJI. VceranaBauBaroT Teomonur Ha
OJHOM W3 KOHLIOB JIMHUM ¥ BU3UPYIOT Ha BEXY, YCTAHOBIICHHYIO HA JPYrOM KOHIIC JIMHHUH, HA BBICOTY,
paBHYIO BBICOTE IpuUOOpa, MOCIE YEro MPOM3BOJAAT OTCUET MO BEPTUKAJIBLHOMY KpYTry, KOTOPBIA U

MPUHUMAIOT 3a YroJI HaKJIOHA.

Kypnan uamepeHus: pacCTosHUMA

[IpuBs3ka TEOMOIUTHOIO XOJAa K OMOPHBIM NMYHKTaM BBIMOJHSETCS B ILENSX BBIUMUCICHUS KOOPAUHAT
BEPILUH X0Ja B MPUHATON cucteme koopauHat. Ha puc. 1 mokasaH oauH U3 cocoO0B MPHUBSI3KH, KOTIa
MHCTPYMEHT MOJKHO YCTAHOBHUTH HA OMOPHOM MYHKTE 1 ¢ M3BECTHBIMU KOOpAMHATAMH, B 3TOM cClly4ae
u3MepstoT npuMbraHbIi yron O 0. [To u3BecTHOMY IUpEKIIMOHHOMY yriry O A-1

U TOpU3OHTAIBHOMY yriry O O BRIUUCISIOT AUPEKIIMOHHBIA yroll CTOpOHKI O 1-2, a 3aTeM - KOOpIUHATHI

BEPIIMH 3aMKHYTOT'0 TeO0NIUTHOTO Xo1a 1, 2, 3, 4, 5.

3.3. CpréMKka MeCTHBIX NpeaMeToB (ChEMKa CHTYaIHH)

BEINONMHUATE CHEMKY MECTHBIX MPEAMETOB - 3HAYUT OTPEACITUTh WX TMOJOXKEHHE B TUIAHE OTHOCHUTEIHHO
BEpUIMH M CTOPOH  TEOJOJUTHOTO Xoxaa. IIpm CchEMKE MECTHBIX MPEIMETOB  IOJIb3YIOTCS
CJEIYIOUIMMH OCHOBHBIMH CIIOCOOAMHU:!

a) MPSIMOYTOJIbHBIX KOOPAMHAT (MEPICHANKYISAPOB) UIH

OpJIMHAT; 0) TOJSIPHBIX KOOPIMHAT;

B) YIJIOBBIX 3aCEYCK;

) JIMHEHHBIX 3aceueK (OMMONSPHBIX KOOP/IMHAT).

Crioco0 mpsMOyYTOJIbHBIX KOOpauHAT (puc. 2). [Ipu 3ToM criocobe CheMKH OT BEPIIMHBI YTiIa TEOI0IUTHOTO
X0J1a, MPUHIMAEMOHN 3a HA4alo KOOPAMHAT, MPOTATUBAIOT JICHTY BIOJb CTOPOHBI Xoaa (och abcuwcc),
M3MEPSIOT PACCTOSIHUE 10 OCHOBAHUS TEPICHAMKYJISIpA, OMYIICHHOIO M3 KOHTYPHOH Touku (X). 3arem
TEChMSIHOM PYJICTKON M3MEPSIOT JJIMHY TMEPIEHIUKYIsIpa OT €ro OCHOBaHHS 0 TOYKHA KOHTypa (Yy).
N3mepenne abcumce u opamHat BRIMOMHAIOT 10 0,01 M. ChEMKY KOHTYPOB, HMEIOIINX KPHUBOJIUHECHHOES
OouepTaHKe, BBIMOJHAIOT TI0 XapaKTepHBIM TOYKaM HM3ruOa KOHTypa. [IpsMbie yriel ans HOCTPOCHHS

MNEPIICHAUKYIIAPOB pa36I/IBaIOT 3KEPOM MIJIM «Ha TJIa3», B IMOCJICAHEM Cllydyac NJIMHA NECPHCHIAUKYIISIpa HE



noikHa mpeBbimaTh 8 M. Crnocod mosspHeix KoopauHaT (puc. 3). OH COCTOUT B TOM, YTO MOJNOKEHHE
KOHTYPHOM TOYKH ONPEIEINIAIOT TOPU30HTAIBHBIM YIJIOM OT CTOPOHBI X0/a U U3MEPEHHBIM PAaCCTOSHUEM
OT BEPILUUHBI yIia. YCTAaHOBUB TEOJOJIUT HAa TOUKE XOJa, COBMEUIAIOT Hyau Jumba u anunansl npu KJI, a
3aTeM HalpaBisSIOT TPyOy Ha BeXy, YCTAaHOBJICHHYIO B KOHIIE CTOPOHBI X0/1a, IPUHUMAs 3TO HaIllpaBJIeHHUE
3a HavanbHOe. OTKpENMB 3a)KUMHOM BHHT aluAazabl, HU3MEPSAIOT TOPHU3OHTAIBHBII yroil OT 3TOrO
HAMpaBJICHUsT O KOHTYPHOW TOYKH U paccrostHue (MEpPHOH JICHTOH. pPYJIETKOH WIH HHUTSHBIM

nansHOMEpoM). Crtoco6 yritoBeIx 3aceuek (puc. 4). DTOT crnocod MPUMEHSIIOT Ha OTKPBITOH

4. TAXEOMETPUYECKAS CbEMKA
4.1 Copaep:xanue padoT

[Ipu BEIMONTHEHUH PAOOTHI CTYICHTHI JOJDKHBI TIOMYYHUTh HABBIKH B MPOJIOKEHUH TaXEOMETPHUIECKOTO X0/1a
¥ CHEMKH MOJAPOOHOCTEH HA CTAaHIIMH METOIOM IMOJISIPHBIX KOOPAWHAT C MCTIOIb30BAaHNEM HUTSIHOTO IalTbHOMEpA.
TlockonbKky B YCJOBHUSIX JIETHEM re0Je3UYecKOil MPAaKTUKU B KadyeCTBE IIJIAHOBOW OCHOBBI TaXEOMETPUUECKOU
CHEMKH HCIONB3YIOT TOYKH TEOJOJUTHOTO XOHa, MPOJIOKEHHOTO OpWraaoil, B COCTaB IOJIEBBIX PabOT BXOJSAT:
MOBEpKa TEOOJINTA, ONIPEICICHIE U UCTIPABICHHE MECTa HYJISl BEpTUKAIHHOTO KPYTa;

MIPOJIOKEHNE BBICOTHOTO XOJ2; ChbEMKa KOHTYpPOB M penbeda. s mpomsBoacTBa pabOT HEOOXOIUMO HMMETh:
TEOJIOJIUT CO IITATHBOM;
OTBEC JUTS IIEHTPUPOBAHHUS TEO0JINTA HAJl TOYKO#; HUBEIMPHYIO PEiKy; Bexu (2 miT.);

MOJIEBBIE )KYPHAJIBI U KPOKH.
4.2 TloneBbie padoOTHI MPH NPOIOJIKEHHH BHICOTHOTO X012

BBICOTHBI XOJ MPOKJIABIBAIOT MO TOYKAM TEOAOJUTHOTO XOJa, TPH 3TOM s KaKIOW CTOPOHBI
NPEBBILICHUE OINPEICIAIT HPSAMO M OOpaTHO METOJAOM TPHIOHOMETPUYECKOTO HHBEIMpoBaHus. HauuHarh
BBICOTHBIA XOJI CIEIyeT C MEPBOW TOYKU 3aMKHYTOTO TEOAOJHUTHOTO XOJa, HAa 3Ty )K€ TOYKY OCYIICCTBIISIOT W
3aMBIKaHUE XO/1a.

Ha xask10if n3 TOYeK X0/1a YCTaHABIUBAIOT TEOJI0JIUT, TOPU3OHTUPYIOT U LIEHTPHUPYIOT C OMIMOKOIT He Ooee
5 MM, H3MepsOT BhIcOTy mpubopa i. Busupyror npu kpyre neo (KJI) Ha Bexy, yCTaHOBJICHHYIO Ha 3aJIHIOIO
TOYKY, ¥ CHHUMArT OTcueT JI Mo BepTHKaIbHOMY Kpyry. M3MepsiOoT M 3alMChIBAlOT BBICOTY BHU3UPOBAHHS V.
BusupyroT Ha Bexy, YCTaHOBJICHHYIO Ha TEPEIHIOI TOYKY, MOBTOPSIOT ACHCTBHS M0 M3MEPEHHIO BEPTHKAIBHOTO
yriaa npu kpyre KJI u BeicoThI BusupoBanus V. [lepeBoast TpyOy depe3 3€HUT, BUBUPYIOT Ha KOOPIHHATHI BCEX
BEPILHH TEOJOJIUTHOTO X0/1a.

Bce 3anmcu B BEIOMOCTH BBIYMCIICHUSI KOOPJIMHAT BBIMOJHSIOT YEPHWIAMH C yKa3aHHEM Ha e¢ JIULEBOIl

CTOpPOHE HOMEpa U COCTaBa Opuraibl, 1aThl U GaMUIMK BEIYUCIUTENCH (IEPBOW U BTOPO PyKH).

4.3 CocraBiaenne miaHa. OTyeTHbIe JOKYMEHTBI

CocraBieHre IJlaHa HAYMHAIOT C Pa3OMBKU MPSIMOYTOJLHOW KOOPIMHATHOW CETKM Ha KBaApaThl Co
cropoHamu 5 wnu 10 cm.
[MocTtpoeHne KOOPAMHATHOM CETKM BBHIMOJHSIOT Ha JIUCTE IUIOTHOW 4yepTekHOW Oymaru. [lpu odopmiernun

TUIaHa HEeOOJBIINX yYaCTKOB MECTHOCTH CETKY KBaJpaTOB MOXKHO pa3OHTh CIEAYIOUIMM HPOCThIM criocobom. C



yri1a Ha YroJ JiiucCra 6YMaFI/I TOHKO OYMHCHHBIM KapaHJIallOM ITPOBOJAT ABEC JAUarOoHallH. N3 Toukm NEPECCUCHUA

JUaroHaje OTKIJIQABIBAIOT IMPKyJIEeM-U3MEPHUTENEM YeThIpe paBHBIX oOTpe3ka. COETUHHWB KOHIBI OTPE3KOB

NPSIMBIMU  JIMHUSIMH, TOJIYYar0T NPSIMOYTOJbHUK, KOTOPBIM CIYXKHUT OCHOBOW JJIsl TOCIEAYIOIIeH pPa30uBKU
KOOpJMHATHOW ceTku. Ha cTOpoHaxX mpsIMOYroJibHHMKA MPU TOMOIIM ITUPKYIIS-U3MEPUTENS OTKIIAJBIBAIOT OTPE3KU
(5 mwmm 10 cm). CoeauHHMB JTHHUSIMH COOTBETCTBYIOIIME TOYKH MPOTHUBOIOJIOKHBIX CTOPOH IMPSIMOYTOJIbHUKA,
MOJIyYarOT CETKY KBajpaToB. [IpaBUILHOCTH MOCTPOCHHS CETKH MPOBEPSIOT CPABHCHUEM JUAroHajiel KBaJpaToB U
JUTMH UX cTOpoH. [Ipy nocTpoeHny KOOpJMHATHOW CETKU Ha JucTax Gopmara A3 ucrons3yrot tuneiky JIBJI.
Pacxoxmenust He moiokHbl mpeBbimate +0,2 M. JluHum koopauHatHOW ceTku, KpatHele 100 M,
onu(pPOBBIBAIOT B KHUJIOMETPAX U IMOJMUCHIBAIOT B COOTBETCTBHM CO 3HAYCHHMSMH KOOpAMHAT BepiuuH. Hakmanka
TEOJOJIUTHOTO XOJa MPOU3BOAMTCS IO BBIYMCIACHHBIM 3HAYCHHSIM KOOpIAMHAT. [IpaBHIIbHOCTh HAaHECEHHS
KOHTPOJIUPYIOT 10 U3MEPEHHBIM JIJTMHAM CTOPOH MEXIY COOTBETCTBYIOIIMMH TOYKAMH XOJa, KOTOPbIE BHIOUPAIOT
u3 rpadsl 6 BEOMOCTH.
Hanecenne cuTyanmmy OCYIIECTBISETCS MO JaHHBIM a0puca OT JIMHUW W BEPINMH TEOAOJUTHOTO XOJa B
COOTBETCTBUU C YCIOBHBIMH 3HAaKamW, NPHHATHIME s TouiaHoB Macmraba 1:1000. CrocoOsl mocTpoeHus
KOHTYPOB Ha IUIaHE COOTBETCTBYIOT CIIOCO0aM CHEMKH B TOJIe. YKa3aHHBIE B a0pHce PacCTOSHHS OTKIAABIBAIOT C
TTOMOTIBIO IUPKYIISI-U3MEPUTEINS, YTONFHIKA W MACIITA0HON TUHEWKH, a TOPU30HTAIBHEIE YTJIIBI - TPAHCIIOPTUPOM.
CocraBneHHBII B KapaHAamie IUIAH KOPPEKTHUPYETCS B IMOJIe W TIOCHe TPOBEPKH €ro MpenojaBareieM
BBIUEPYMBACTCS TYIIHIO: TUHUH KOOPJMHATHON CETKH, MECTHBIC MTPEIMETHI M 3apaMOYHOE 0(OPMIICHHE - YESPHBIM
[[BETOM, BOJA - 3€JEHBIM, JIMHUM TEOJOJIMTHOTO XOJa - KpacHbM, ToymmHa ymHWE - 0,1-0,2 mMMm. 3apamounoe

O(i)OpMJ'[eHI/IC IJ1aHa BBINIOJHAKT B COOTBETCTBHUU

4.3. CbéMKa MECTHOCTH

[Tocne mponokeHUS M YBS3KM BBICOTHOI'O XOJia MPHUCTYNAIOT K ChEMKE MECTHOCTH. YCTaHABIHMBAIOT
TEOJIOJIUT Ha CTAaHIUH U OpHEHTHPYIOT 0° MMMOa rOPU30HTAIBHOTO Kpyra Ha COCEIHIOI CTAHIMIO X0/a. PeeyHbIMu
(MMKETHPIMU) TOYKAMHU CIY)aT YETKO BBIPOKCHHBIC H3JIOMBI KOHTYPOB M XapaKTepHble TOUKU penbeda. Yucio
PEEYHBIX TOYEK JOJDKHO OBITH JOCTAaTOYHBIM JJIsl IPaBUIBHOT'O N300paKEHUsI penbeda 1 CUTyalHu.

PaccTosiHus OT TEODOJMTa O PEeYHbIX TOuYeK He AoJbkHbI mpeBbiath 100 M. [Ipu BeIOOpE peedHBIX TOYEK
HEOOXOAMMO CIICJUTh 3a TEeM, 4TOOBl OHM PABHOMEPHO pAaCHOJaraluch BOKPYT CTaHIMH M OO0ECIeYHBAIU
CIUIOIIHYIO ChEMKY ydYacTKa. Pe3yinpTaThl BCeX W3MEPEHHH Ha CTAHIMM 3aHOCAT B JKypHaJI TaxeOMETPHUYCCKOM
cbeMKU. OJHOBPEMEHHO CO CBhEMKOW Ha KaKIOW CTaHIMHM BenyT aOpuc (KPOKH) C 3apUCOBKOW CHUTYallWH.
CocTaBiars KpPpOKHM HA4YMHAIOT C MNPOBCACHHA HaA4YaJIbHOI'O HaIlpaBJICHUA (HaHpaBJ'ICHI/IH Ha OJHY M3 COCCIHHUX
CTaHLM), OT KOTOPOTO BEIyT CHEMKY pEeuHBIX ToueK. Hymepalms peedyHbIX TOueK NMPUHUMAeTcs CKBO3Has IO
BCEil ChEMKE U JI0JDKHA COOTBETCTBOBATh HyMEpAIlMH B JKYpHAJIC TAXCOMETPHUYECKOH ChEMKH. Perbed m300pakaroT
CTpCJIKaMH, YKa3bIBalOIMMHN HaAIMpPaBJICHUEC CKATOB, CUTyallUIO - TOYKAMH KOHTYPOB C MOACHUTCIIBHBIM TCKCTOM.
KpOKI/I U IKypHal TaXCOMeTpPI‘IeCKOfI CbEMKHU ABJIAIOTCA OCHOBHBIMM HOOKYMCHTaMM IIpU COCTAaBJICHUU
ToTOrpaUIECKOTO TUIaHa.

JlomycTrMmast BRICOTHAsI HEBSA3Ka XoJ1a onpezaensercs mo ¢popmyne = 0,12 m,
rae P - mepumerp Xxoza B COTHSX METPOB; N - YHCIO CTOPOH Xoxa. Tabn. 6 comepkUT HOMepa CTaHIMH U
pacCTtosiHrug MCEXKAY HUMHU, B3ATBIC N3 BCAOMOCTU BBIYUCICHUA TCOJOJMTHOI'O XOHId. B rpa(bm 3alIMCbhIBAOT
BBIYHCIICHHBIC TIpSAMBbIE W OOpaTHBIE MPEBBIIICHWS TOYEK XOJAa, M CpexHue W3 HuUx. [lpm stomM cpemnemy
NPEBBILICHUIO IPUCBANBAETCS 3HAK MPSIMOTO NPEBBIIICHHSI.
OmnpenensoT BEICOTHYIO HeBsi3Ky fh B 3aMKHYTOM Wi B pa30MKHYTOM X0/1aX 110 (hOpMyJiam:
a) B 3amkHyTOM Xoz1e fh = ITbcp ;
6) B pasomkuytom xoze fh = ITbep - (Hn - H1).



JonycTumMylo HEBA3KY BBICOTHOTO XOJa BBIYHCIAIOT 1O (QoOpMyle, pacmoyiokeHHOW mox Tabn. 6. Ecmm
(akTHUeckass HeBs3Ka BBICOTHOTO XOJa MEHbIIE WM paBHA JJOMYCTUMOW, TO B CPEIHHE IPEBBIIICHUS
MPOMOPIMOHANRHO JJIMHE CTOPOH CO 3HAaKOM, OOpaTHBIM 3HAKy HEBSI3KH, BBOIAT TIOTIPABKA M TIOIYYarOT
YBSI3aHHBIE NPEBBILIEHUS, KOTOPBIE UCIOIB3YIOTCS 3aTE€M JIJIsl BBIYMCIIEHUS BBICOTHBIX OTMETOK cTaHImid. [locne
3TOrO MPUCTYMAKT K 00pa00TKe KypHaIa TaXCOMETPUUIECKON ChEMKH M0 CTaHIUsIM. DopMyIbl Jj1sl BEIUUCICHUH
npenacraBieHsl noa Tadm. 5. CocraBieHue MIaHa HAYMHAIOT C MOCTPOEHHUS KOOPAMHATHOW CETKM W HAaHECEHHS
BEpIIMH OTMOPHOTO XOJa M0 WX KoopAwHaTaM. llocie TpoBepKH NPaBUIBHOCTA HAKJIAIKH TOYKH paboyero
000CHOBaHUSI COCJMHSIOT CIUIOUIHBIMU JTMHUSIMU Uy Ka)KI0# BEPUIMHBI TIOAMMCHIBAIOT ¢ HOMEp (B YUCIHTENE) U
oTMeTKy, okpyraennyio 10 0,01 m (B 3Hamenarene). 1o JaHHBIM MOJCBOTO JKypHAIa M KPOKOB HAHOCAT PEEUHBIC
TOYKH BOKPYT CTaHIMH B CIEAYIOMEH mocnenoBaTensHOCTH. COBMEIIAIOT IIEHTP TPAHCIOPTUPA C HAIPaBJICHHUEM,
Hanpumep |—II. OT HauanpHOTO HampaBJEHUS IO TPAHCHOPTHPY OTMEYAIOT TOPU3OHTAIBHBIA YTOJ Ha PEEUHYIO
TOUKY, yKa3aHHyI0 B >KypHajne. Bmonp 3Toro HampaBieHHS C TOMOUIbIO JIMHEMKM W IUPKYJIA-U3MEPUTENS
OTKJIQJIBIBAIOT PAcCTOSIHME B MacluTale MijaHa ¥ HaKaJbIBalOT TOYKYy. PA0oM ¢ Hell HaHOCAT HOMEp M OTMETKY,
okpyrnerHyto 1o 0,1 m. [TomoOHBIM 00pa3oM HaHOCAT BCE PEEUHBIE TOYKH W 110 HAM BBIYEPUYMBAIOT CUTYAIHIO U
penbed cornacHo kpokam. [Ipu pucoBke penbeda ropu30HTAIIME € XapaKTEPHBIX TOYEK MECTHOCTH
CbEMKY peedyHbIX TOYEK HAYMHAIOT C OPUCHTUPOBAHMS JIMMOa Ha COCEIHIOI CTaHIWio, Hanpumep Ha Il Jlns
3TOrO, ycTaHoBUB mipu KJI 0TCue€T 1o ropusoHTansHOMY Kpyry, paBHbIH 0°, 3aKpeIsaioT aluaaay u HaBOAIT TpyOy
Ha Bexy craHiuu ||, mocne dero 3akpemraror nuMmO. 3aTeM, OTKPENUB aluaaay, HaBOAAT TPyOy Ha peiiky,
MPOU3BOAAT OTCUCTHI IO TOPU3OHTAIBHOMY KPYry M mo gansHoMmepy. [Ipu sToM pexoMmMeHayercsl ycTaHaBiIMBaTh
MEHBILHMIA OTCYET MO AATLHOMEPHOW HUTH, PaBHbIH LenoMy yucity MeTpoB (Hanpumep, 1000 mm). 3atem, aeiicTBys
MHUKPOMETPEHHBIM BUHTOM 3pHUTENBHON TPyObl, HAaBOASAT CPEOHIOI HUTh CETKM HUTEW Ha BBICOTY TEOJOJIHTA,
OepyT OTCUET 1O BEpPTHKAILHOMY Kpyry. Pe3ymbraTsl u3MepeHM Ha peedyHyl0 TOUYKY 3alMChIBAlOT B
COOTBETCTBYIOIIUE Tpadbl KypHana. Ecnu cpenHsst HUTb CETKM HUTEH NPU M3MEPEHHU BEPTHKAILHOTO YIJa
HABOJIUJIACH HA MPOU3BOJIBLHYIO BBICOTY, TO €€ 3aIUChIBAIOT B COOTBETCTBYIONICH rpade 3TOH Ke CTPOKH.

[To curnamy HaOmomarenss PeeYHUK IMEPEXOAMT Ha CIEMYIONIYI0 XapaKTepHYI TOYKY MECTHOCTH, Ha KOTOpOU
BBITIOJIHAIOT aHAJIOTUYHBIC U3MCPECHUA, U T. 1. 3aKOHYHUB H36JHOILCHI/I$I Ha BCC PCCUYHBIC TOYKH (06LIT-IHO o xony
4acOBOWM CTpPENKH), TPyOy BHOBb HABOJAT Ha BEXY, YCTAHOBICHHYIO Ha Touke |l, 4TOOBI yOEIUThCS B HEM3MEHHOM
MOJIOKEHNH TUMOa BO Bpemsi paOoThl. EciM MOBTOPHBIN OTCYET OTJIMYAETCsl OT HavyaJbHOro Oojee 4eMm Ha S,

CBEMKY Ha JTAaHHOH CTaHIHMU MOBTOPSIOT. [10 3aBepimeHnn paboT mepexo T K ChEMKE Ha CISIYIONICH CTaHIIHH.

4.4. KamepaibHasi 00padoTKa MaTepHAJIOB MOJIEBBIX H3MeEPeHu i

KamepanpHyto 00pabOTKy BBICOTHOTO XOJa HAYMHAIOT C TINATEIbHONW HPOBEPKU PE3YJIbTATOB M3MEPEHHUH B

NOJICBBIX KYypHaJlax. I/ICHOJ'H:3y51 JJIMHY CTOPOHBI TCOAOJIMUTHOI'O XOJa U U3MCPCHHBIC BCPTUKAJIBHBIC YIJIbI, 4 TAKKC
BBICOTBI UHCTPYMCHTA 1 1 BUBUPOBAHUS V BBIYUCIIAIOT HPCBLINICHNUE HA 3a/IHIOI0 U IEPCIHIOI0 TOYKH.

JlomycTMoe pacXok[IeHUE MpH OINpPEeNeNIeHUH MPSMOTO U OOpaTHOTO MPEBBIIIEHUN C Pa3HBIMU
3HaKaMH JIOJDKHO OBITh He Ooiiee 4 cM Ha kaxbie 100 M pacCTOSTHHSI MKy TOYKAMH.
3areM BBINOJIHAIOT YBSI3KY MPEBBILIEHUI U BBIYUCIEHHE OTMETOK CTaHIMM. B cocraB mosjeBbpix paboT mo
HHBCHI/IpOBaHHIO Tpaccm BXOOAT.
NOBEpKa HHCTPYMEHTOB,

PEKOTHOCIIMPOBKA y4acTKa TPACCHI;

paB6HBKa MMUKETaXa U ChbEMKa MECTHBIX npeaAMETOB;



U3MEPEHHE YIJIOB IOBOPOTA;
pa30uBKa KpPYroBBIX KpPUBBIX Ha IOBOPOTE TPacChl; IMPOJIOJIBHOE M IONEPEYHOE
HUBEJIMPOBAHNE TPACCHI.
Bce sTanbl noneBbIX paboT Opuraga BBITOJHSET B COOTBETCTBUU C 3a/JaHUEM PYKOBOAMTEINS
HPaKTUKH.

Jns mpou3BojcCTBa paboT TpeOYIOTCS Cleaylollie UHCTPYMEHTHI U 000pY/IOBaHUE: TEOJOIUT CO
MITATUBOM;

HUBEIIUD;

peliku HUBeIMpHbIE (2 1WT.);

MCpHas JICHTA UJIM PYJICTKA, BEXU U KOJIbs, IMOJECBHIC )KYPHAJIbI.

4.5 Pa30uBKa NUKETAXKA M BeeHHe MUKETAKHOTO KypHaJa

Pa3buBka mukeTa)ka BKIIOUAET: BEIICHHE W M3MEPEHHE JIMHUN; PACCTAHOBKY MHUKETOB U TUIFOCOBBIX
TOYEK; ChEMKY MECTHBIX MPEAMETOB M BEJCHUE MUKETAXHOTO XypHala. BelleHne JMHUIA MPOU3BOIAT TEOJOIUTOM,
Ha4YMHAsL OT UCXOHOH Touku. [IpsmMonunelinbIe yqacTku mposemuBaioT depe3 kaxasie 100 M. ['opu3oHTaNBHBIE YTIIbI
(mpaBbie), HEOOXOIMMBIC sl BBIYHCICHUS YIJIOB MOBOPOTA TPACCHI, M3MEPSIOT OAHUM mnpueMoM. C MOMOLIBIO
Oycconu ONpeessioT a3UMyYT TEPBOTO MpSIMOJHMHEHHOro yuactka. Hymeparuto 100-MeTpoBbIX yyacTKOB (IIMKETOB)
HaunHatoT ¢ HyneBoro (ITKO, TTK1, TTIK2 u 1. a.). B Toukax u3jgoMa MECTHOCTH (XapakTepHBIX TOYKaX penbeda)
BBIOMPAIOT TUIFOCOBBIC TOYKH, KOTOpPbIE HYMEPYIOT 1O MpeAbIAyIieMy (BBICOT, JHA KOTIOBHH, CEIJIOBHH) Ha IUIAHE
IPOBOJAAT BOAOpA3JENbHBIC JIMHUHM, TalbBETH M MEXKIY TOYKAMH C M3BECTHHIMM OTMETKAMU BBIOJHSIOT
UHTEpIoaupoBaHue. [lolydeHHbIE TOYKM C OJMHAKOBBIMH OTMETKAMH COCIMHSIOT IUIABHBIMU JIMHUSMH -
rOpU30OHTAISIMH. Ha 3aMKHYTBIX TOPH30HTAIAX, 00O3HAUYAIOIIMX XOJMBI WM KOTJIOBHHBI, & TaKKe B MECTax, TJe
9yTeHne penbeda 3aTpyaHEHO, YKa3bIBAlOT OeprmTpuxu. ['OpM3OHTaIM HE NPOBOIAT UYepe3 KOHTYPHI 31aHHH,
FICKYCCTBEHHBIX COOPY)KEHHUH, PEKH, 03epa | T. II.

BrImonHeHHBIH B KapaHaalle MiiaH CBEpSIOT C MECTHOCTBIO, U MOCHE YCTPAaHeHUS! HEOCTaTKOB, YKa3aHHBIX
npenojaBaTelieM, NOJATOTaBINBAIOT €r0 K BEIYEPUHUBAHUIO TYIIBIO.
C mmaHa CHMMAIOT KaJbKy BBICOT, HAa KOTOPOH YKa3bIBAalOT HYMEPALMIO W OTMETKH BCEX CTAaHLMH M PEedHBIX
To4eK. /13 GONBIIOro KOMMYECTBA BHICOTHBIX TOYEK Ha IUIAHE OCTABIISIOT JIHMIIb 8-12 OTMETOK XapaKTepPHBIX TOYEK
MECTHOCTH, OOJIeTYaloNIMX YTeHHe penbeda. Bee BecrmoMorarenbHble TIOCTPOCHUS M HAINUCH YOUPAIOT MSATKON
PE3UHKOM.

BeryepunBanue T1uiaHa TPOM3BOAAT B CTPOTOM COOTBETCTBHHM C  «YCJIOBHBIMH  3HAaKaMH IS
tonorpaduiecknx miaanoB mMacirados 1:5000, 1:2000, 1:1000 u 1:500». ['umporpaduio BEIYEpUHBAIOT 3€JICHBIM
[IBETOM, penbed - KOPUYHEBBIM (OKCHOW CHEHOi); Haamucw, nudpbl ¥ KOOPIMHATHYIO CETKY, a TaKKe

3apaMO4YHOE OPOPMIICHUE - YEPHBIM I[BETOM.

Tonmuua ropusontaneii 0,1 MM, kaxmas yeTBepTas rOpU30HTAIb HPU BbICOTe ceueHus 0,5 M u kaxmas
mATask TOPU3OHTANL TpU BhIcOTe cedeHus 1 M yrommarorcs mo 0,2-0,3 mm. B paspeiBax  yTONIIECHHBIX

I‘OpI/I30HTaJ'ICI‘/1 NOAMHUCBIBAIOT UX OTMETKH Tak, YTOOBI BCpPX ]_II/I(l)pBI ObLI 06pa1ueH B CTOPOHY NOBBIINICHUA CKaTa



MECTHOCTH.
B pesynbprare TaxeoMeTpU4ecKO ChbEMKHU Opurazna npeJocTaBiseT CIEAYIOINEe OTYETHBIE JOKYMEHTHI:
JKypHall U3MEPEHUS BEPTUKAJIBHBIX YTJI0B BEICOTHOT'O X013,

BEJIOMOCTb BBICOTHOTO XO/1a;

JKypHaJl TaXEOMETPUIECKON ChEEMKH,;

KPOKH Ha KaXJIOW CTaHIUH,;

KaJbKa BBICOT,

rwiad B Macmrade 1:1000.

5. TEOJE3MYECKHUE W3bICKAHUSA IIPU TIPOEKTUPOBAHMM U CTPOMUTEJIBCTBE
COOPYXEHUU TUHEMHOI'O TUITA

5.1. Conep:xanue padot

Ilpu BeIMONIHEHHH PabOTHI CTYAEHTHI AOJKHBI MOJIYYUTh HABBIKM B HHMBEJIMPOBAHMM COOPYXKEHUN
MHENHOTO THIIA - AOPOT, BOAONPOBOIOB, KaHAIU3ALUU U JP.

Ecnu hu - hk 0 5 MM, TO BBIMONHSAIOT 1. 5 U T. . CleayeT yuuTbIBaTh, YTO MATKU KPACHBIX CTOPOH
peek MoryT uMeTh pazHocTh 100 mm. Bee 3anucu BeayT B )KypHaie TEXHUYECKOIO HUBEIIMPOBAHHUS .

IIpy HMBENMPOBAaHMU HA KPYTBIX CKATaX, KOrJa HEBO3MOXHO IPOHUBEIUPOBATh 3aHUI U NEPEIHUIM
IUKEThl OJTHOBPEMEHHO C OJIHON CTAaHLIMH, HA3HAYAIOT JOTMOIHUTEIbHBIE (MKCOBBIE) TOUKH.

HusenupoBaHue 3akaHYMBAIOT Ha perepe B KOHIE Tpacchl. OTMETKY ATOr0O pernepa CpaBHHUBAIOT C

BBIYMCICHHON. J[OMyCTHMYIO HEBA3KY ONpPEAEIoT o (hopMyIie.

5.5. KamepaubHble padoThl

Kamepanpabie paboTHI COCTOST U3 CICAYIOMNX ITAIOB:
-BBIYUCIICHIE OTMETOK HUBEIHPHOTO XO/1a;
-COCTaBJICHHE U BhIUYEPUYUBAHHE TPODUISA TPACCHI U TIONIEPEIYHUKOB.
Briuncienne OTMETOK HHUBEIMPHOTO XOJa HAYMHAIOT C BBIYHMCICHUS OTMETOK CBSI3YIOMIMX TOYEK U
ITOCTPAHUIHOTO KOHTPOJIA KypHaIa. OTMETKH TUTIOCOBBIX TOUYEK M IMUKETOB BRIUUCIIAIOT TIOCIIC YPAaBHUBAHMS XOa.
Ecnu HeBs3ka X0/1a MEHbIIIE TOMYCTAMOH, €€ paclpeIelsioT paBHOMEPHO Ha KaXKIYI0 CTaHIHIO C 0OpaTHBIM

3HaKOM.

OTMETKH TPOMEXKYTOYHBIX TOUYEK BBIYHCIIIOT Yepe3 TOpH30HT mpubopa. [IpomonbHbiid npoduiis Tpaccsl
CTPOUTCS Ha MHJUTUMETPOBOW OyMare 1Mo HUBEJIMPHOMY W TNHKETAXXHOMY JKypHajam. MacimTa® ropu30HTaIBHBIX
paccrostanii BeiOuparoT 1:2000, a Beprukanpabix - 1:200. CocraBneHue mpoguilsi HAYUHAIOT C TOCTPOSHHS CETKH,
coJiep)kaHle KOTOpOW MpencTaBieHo Ha puc. 7. IlociaeqoBaTenbHO 3aONHIIOT CTPOKH «PACCTOSHHS» M «IIUKETHI,

«(I)aKTI/I‘-IeCKI/Ie OTMECTKN», a TAKKC «IIJIaH TPAaCChbD» U «CUTyalUsI». Ha ocHoBannu q)aKTI/I‘IeCKI/IX OTMETOK CTpPOAT



npoduib TPacchl, OTKIAAbIBAsI 3HAYECHUS B BEPTUKAIBHOM MAacITabe W COCOUHAA INOJIyYEHHbIE TOYKH IPSIMBIMU
OTpe3KaMHu.

Hanee mnpucTymaloT K NPOCKTUPOBAHUIO, [UIA 4YEro HaMeyaroT OyAyIlyl0 Tpaccy W PacCUUTHIBAIOT
HPOCKTHBIC YKJIOHBl M OTMETKH MOJIOTHA JOPOTH. YKIOHBI PAacCYMTBHIBAIOT MO ydacTkam (cekumsim). ['nme -

OTMETKa KOHIIA CEKITHH, OMpeeIsIeTCs TpaduIeCKUM MTOCTPOCHUEM;

NHKETY IUTI0C paccrosiHue oT Hero a0 ganHo# Touku ([TK1 + 30). Pa30uthie NHMKETHI JOJDKHBI UMETh
CTOMETPOBYIO JJIMHY B TOPU3OHTAIBHOW IUIOCKOCTH. [l039TOMYy MNpH HAIMYUHM YKIOHA MeECTHOCTH Oonee 2°
U3MEPSIOT Yroj HakjJIOHa M BBOAAT IONPAaBKY B W3MEPEHHYIO JIMHMIO. BennuumHy NONpaBKu ONpEnesnsioT IO
¢dopmyne . B xapakTepHbIX MecTax Tpacchl pa30uBaroT momepedHukH Ha 20 M BIIEBO M BIPaBO OT TPAacCHl.
OnHOBpPEMEHHO ¢ pa30MBKOH NMUKETaXka MPOU3BOJSAT CHEMKY MECTHBIX MPEAMETOB BAOJb TPacchl Ha MHUpHUHY a0 50
M. CBEMKy TNpEIMETOB BBINOIHAIOT CHOCOOOM MepHeHAuKyisipoB, 20 M - HHCTpyMEHTAIBHBIM, J1aiee -
I71a30MEPHO.

B nmketa)xHOM KypHale OCh Tpacchl H300pakalOT B BBIIPSAMICHHOM BHJAE, IMOBOPOTHI 0003HAYAIOT
CTpelKaMM C yKa3aHMEM 3Ha4eHHs yria. DJIEMEHThl KPUBBIX PACCUUTHIBAIOT HAa OCHOBAaHHM YyIJla TMOBOpPOTa H
panuyca o hopmynam:

- TAHT'€HC KPUBOI;

- OuccekTpuca KpuBoi; -
JUIMHA KPUBOH.

[IukeTHOE 3HAUCHUE HAYaNa U KOHIIa KpHBOﬁ PACCYUTBIBAOT IO 3aBUCUMOCTAM: ; U KOHTPOJIUPYIOT .

3apucoBka miaana mectHoctd B MacmTabde 1:2000 Begercss Ha MAILITUMETPOBO Oymare.

5.4. HuBeupoBaHue Tpacchl

HuBenmpoBanne Tpaccel MPOM3BOASAT B IENAX OMNpENeiIeHHS OTMETOK BCEX 3aKpEIUIEHHBIX Ha
MECTHOCTH TOYEK (IHMKETOB, IUIIOCOBBIX TOYEK, IJIABHBIX TOYEK KpPUBBIX). HHBenMpoOBaHHE BBINOJIHSIIOT
CIOCOOOM «U3 CEPEeIUHbDY M HAUYMHAIOT €TI0

C TOYEK, BBICOTA KOTOPBIX H3BECTHA, - pemnepoB. B mpomecce HUBENMPOBAaHMSA Pa3IMYAIOT CBS3YIOIINE
(oOmme st MBYX CTaHLIMH HAaOJIOJACHHS) U MPOMEKYTOUHbIE TOUKU. OTCUETHI Ha CBS3YIOLIME TOYKH CHHUMAIOT TI0
9¢pPHON M KPACHOM CTOPOHAM PEHKH, HAa IPOMEKYTOUHBIE TOUYKH - TOJBLKO 110 YEPHOI CTOPOHE.

[Topsimok B3sITHSL OTCUCTOB HA CTAHIMM. OTCYET IO YEPHOH CTOPOHE 3aJHEH PEHKH; OTCUET MO YEpHOU
CTOPOHE MepeAHed pPEeHKH; OTCUCT MO KPACHOM CTOPOHE MEepelHEd peKH; OTCUYET MO KpacHOW CTOpPOHE 3aaHel
peiiku;

[To BemmonHeHuu 1. 1-4 BEIYUCISIOT MPCBBINICHUA HAa CTAHIIWUU T10 qepHoﬁ n KpaCHOﬁ CTOpOHAaM pPECK:

CTOPOH CETKM KBaJpaToB, a TAaKXKE MECTa YCTaHOBKU NMpuOopoB. Ha MecTHOCTH CTPOSIT CETKy KBaapaToB C
mmHO# ctopoHsl 10 M. Ilnomans pa3OuBKH yKa3blBaeT PyKOBOAMTENb MPAaKTUKU. [IpAMOIMHEHHOCTH CTOPOH M
NEePIEeHANKYISIPHOCT, BEPIIMH 00ECNEeYMBAIOT C IOMOIIBIO TEOAONMWTa M SKepa. BrluepumBaror abpuc u
IIPUCBAUBAIOT BEPIIMHAM KBaJgparoB HoMepa. HuBenupoBaHuME HAYMHAKOT C TOYKH, KOTOPYIO IPHHUMAKT 34
YCIOBHBIH pernep ¢ OTMETKOH, yKa3aHHOM PYyKOBOJIUTEIEM NpakTUku. HaOmroneHus NPOU3BOIAT HHUBEIUPOM
crocoOOM M3 CepeMHBI 10 BO3MOXKHOCTH C OAHOM cTaHUWH. OTCYETHI MO peiikaM CHHUMAIOT TOJBKO IO YEpHOMH

CTOpPOHC. PC3YIH)T3TBI H3MepeHHI>'I 3aHOCAT B XYpHall TCXHHUYECKOI'0O HHUBCIIMPOBAHUA. Ecmu HUBCIIMPOBAHUC



Y4dacTKa BBIIOJHACTCA C HECKOJIBKUX CT&HHPIFI, TO IPOKJIaABIBAOT SaMKHYTBIﬁ X0 € OTCUHUTBIBAHUEM II0 ABYM

CTOPOHAM peeK.

6.3. KamepaabHbie padoThl

OO0pabaTeIBalOT pe3ynbTaThl HAOTIOJCHUH, IS Yero PACCYUTHIBAIOT BBICOTHBIE OTMETKH BEPIIMH KBAJIPaTOB
4epe3 TOPU30HT MPHOOpa MO 3aBHCHMOCTH, TJE - TOPU30HT NpUOOpa; - OTMETKa YCIOBHOTO Penepa M - OTCUET 10
peiike, YCTaHOBIICHHOH Ha perepe; - OTCUCTHI 10 peiikaM Ha BepIIMHAX KBaapaToB. EciM NpososkeH HUBETUPHBIN
x01, To BeraucisoT fh gon = (Mm). BeraepunBator Tonorpaduyeckuil miaH B BUAE CETKH KBaJpaToB B mMaciurade
1:2000, rne HAANMMCBHIBAIOT OTMETKH BepinuH. [lo MMerommMcsl TaHHBIM BBIYEPYHUBAIOT penbed) TOPH30HTAISIMHU C
BBICOTOM ceuenus 0,2 M 10 U3BECTHOW METOUKE.

PaccunThIBaloT 00beMBI HACBINEH M BBIEMOK IS KaXJOr0 KBaJIpaTa M MX - OTMETKa Havyaa cekuuy; d - jumHa
CEKIIMH.

PaGo4me OTMETKH IOJKHBI yKa3bIBaTh TIIyOMHY BBHIEMKH HJIM BBICOTY HACHIIM B JAHHOW TOYKe. 3HaYCHUE
pabodell OTMETKHM pPacCYMTBIBACTCS KaK pPa3HOCTb MEKAY (aKTHYECKOH M MPOEKTHOW oTMeTKamu. [lpu
HE0OXO0JMMOCTH YCTPONCTBA HACHIIHM Pabodyl0 OTMETKY HaAIMCBHIBAIOT BBINIE rpadyKa, IPU YCTPOUCTBE BHIEMKH
- HIOKE JTMHUAW TIPO UL,

OTbICKaHUE TIOJIOKEHUS TOYEK HYJIEBBIX pPabOT MPOHM3BOAAT M0 U3MECHEHHUIO 3HAaKa PabOYMX OTMETOK C BHIEMKH
Ha HACBIIb M HA000pOT. /I TOYKM HYNEBBIX PabOT PACCUMTHIBAIOT €€ MOJIOKEHHE OTHOCUTENBHO ONMKaimmx
nukeToB. [lomepeunuku cocrapisioT B MacmTade 1:100.

Otuer 00 yueOHOI NpaKTHKE BXOAMT B TMepedeHb OOS3aTENbHBIX JIOKYMEHTOB, NPEAbSBIIEMbIX
Opuraioif CTyJICHTOB MPH Ca4e 3a9CTa.

OO0s3aTenbHbIe pa3/iebl OTYCTA:

BBE/ICHUE;

reojoro-reorpauyeckas XxapakTepUCTUKa paiioHa paboT: KiaumaT, ruaporpadusi, pacTUTEIbHOCTb,
MOYBBI U TPYHTHI, HACEJICHHBIC MYHKTHI, JIOPOXKHAsSI CETh U T. II.

Tonorpado-reoie3nueckas H3ydeHHOCTh paiioHa pador;

CbEMOYHOE O00OCHOBaHHME: BBIOOp MeToJa CO3JAaHHUsA CBEMOYHOTO OOOCHOBaHHs, BBIOOD
U3MEPHUTENbHBIX NPUOOPOB, MOBEPKH M HCCIENOBaHUS MPUOOPOB U 0OOPYNOBaHUS, METOAUKH U3MEPEHUH,
KOHTPOJIM U IOMYCKH NPH U3MEPEHUSX, OLIEHKA Ka4€CTBA BBIITOJIHEHHBIX U3MEPEHUN;

3aKJIIOYCHHUC.
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[lpu Hanucanuu oT4YETA CIEAYET MOIB30BATHCS Y4eOHOM, HOPMATUBHON M CIIPABOYHOM JTUTEPATYPO.

Oruer BbIMONHsETCS B TekctoBoM penakrope MSWord 2003 u Bemme. lpudt TimesNewRoman
(Cyr), 14 kermb, MEXKCTPOYHBIM HHTEPBA MOJYTOPHBIA, ab3aiHblii oTcTynm — 1,25 CM; aBTOMATHUYCCKHIA
MIEPEHOC CJIOB; BEIpaBHUBaHUE — 10 MKpHUHE. Vcnons3yemslii pazmep Oymaru A4, popmat Habopa 165 x 252

MM (TIapaMeTpBl MOJIOCKL: BepxHee mojie — 20 mM; HukHee — 25; neBoe — 30; npaBoe — 15).

MeToanueckre peKOMEHIAlNK U YKa3aHUsI COCTaBJICHBI
B cootBeTcTBHHU ¢ TpeboBanusmMu ®I'OC BO / dI'OC CIIO.

ABTOp CT. IpenogaBateib2 Munees A.B.

IporpamMma ofo6peHa Ha 3acefianuu Kadenpsl o1 « D7 » Céyrmedpys 20 °Z rr., Iporokon Ne_ Z

3aBeLyromuii Ka(benpoﬁ'% =y /A.A. Ilpirankos
Co”



OBPA3EI]

MMHUCTEPCTBO HAYKU U BEICHIETO OBPA3OBAHMS POCCUMCKOM ®EIEPAITN
®I'bOY BO «BYPATCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET
NMEHU JOPXXU bAH3APOBA»
XUMHWYECKU ®AKYJIBTET

OTYET no

MpaKTHKE 1O TMOJYYSHHUIO IEPBUYHBIX PO (HECCHOHATBHBIX YMEHUI 1 HAaBBIKOB
(reonesust c OCHOBaMU KOCMOA3POCHEMKH)

BeinosiHWIN: CTYACHTBI
IIpoBepui:

Viaan-Yin
20
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