MUHHCTEPCTBO HAYKU U BBICIIIETO OBPA3OBAHMS POCCUMCKOM ®EIEPAITN
®I'BOY BO «BYPATCKUI TOCYJIAPCTBEHHBIM YHUBEPCUTET
NMEHU JOPXX BAH3APOBA»
XUMHWYECKUN ®AKYJIBTET

OOKYMEHT NMOANMmMCAH
QNEKTPOHHOW NOAMUCHIO

Ceptucukat: 00F69BEB324157F25B6168BF44C950CDD4
Bnapeneu;: YpmakwmHoBa EneHa PoHncnaBoBHa
OencteuteneH: ¢ 24.01.2023 go 18.04.2024

. J

Metoanyeckue peKOMEHAANH 1 YKa3aHHsI 110 TPOXOMKICHHIO yUeOHO PAKTHKA
10 MOJIYYEHUIO TIEPBUYHBIX MPOPECCUOHAILHBIX YMEHUN U HABBIKOB
(reome3ust ¢ OCHOBaMH KOCMOAdPOCHEMKH )

Hamnpagiienue moarotoBku / CrienuaibHOCTh
05.03.01 I'eonorus

[Tpoduas MOArOTOBKH / CrICIIMATH3ALIIHS
T'eonorusa

KBanugukaius (cTerneHb) BbITyCKHUKA
bakanasp

dopma 00 ydeHus
Ounas

Viaan-Yi»
2019






BBEJIEHHE

Metonuyeckrue yKa3zaHUs NPEAHA3HAUYEHBl MJIs MPOXOXKACHUS MPAaKTHKU 110 MOJNYYEHHUIO IEPBUYHBIX
npodeCCHOHATBHBIX YMEHHH U HaBBIKOB (I'€OE3HUsI ¢ OCHOBAMH KOCMOAdPOCHEMKH).

OHU cocTaBlIeHBI B COOTBETCTBUH C YTBEPKICHHBIMH MPOTPAMMaMH U YYETOM BPEMEHH, MPEIYCMOTPEHHOTO
y4eOHBIM TUIAHOM. B MeTomudeckmx yKa3zaHHSAX JaroTcd peKOMeHAanmud 1o paboTe ¢ Treole3ndecKHIMH
WHCTPYMEHTaMH, NPaBUJIaM yX0Jia 32 HIMH, BHITIOJIHEHHUIO TIOJIEBBIX TIOBEPOK M FOCTUPOBOK, MOJTOTOBKE MTPHOOPOB K
MOJIEBBIM U3MEPEHUSM, BEICHUIO KaMepPaIbHBIX Pa0oT.

[Ipu onucanuu OTHEAbHBIX BUAOB I€0JE3NUYECKUX H3MEPEHHH U ChEMOK, IMPEIyCMOTPEHHBIX MPOrpaMMaMu
NPAKTUKH, HW3J0XKEHBI MPAKTHYECKUE MPUEMbI M CHOCOOBI WX BBIMOJHECHUS B MOJICBBIX ycioBusax. OOpaineHo
BHHMaHHE Ha CoONoJeHre TpeOOBaHWN, NPEABSBIAEMBIX K BEICHHUIO IOJICBBIX JIOKYMEHTOB, 00paboTKe W
0(OPMIIEHUIO PE3YNIFTATOB U3MEPEHNUH, a TaK)K€ HAa X COOTBETCTBHE METOIMKE ITOJIEBBIX M KaMepalbHBIX padoT. B
NPUJIOKCHUM JIaHbl WHCTPYKLIHS 1O TEXHHKE OE30MacHOCTH Ha MPAKTHUKE M TaMsITKa MO OXpPaHEe MPHPOJIBI U
APXUTEKTYPHBIX MAMATHUKOB.

[Ipu cocraBneHnr METOINYECKHX YKa3aHUI OBLTH MICIIOIH30BAHBI MAaTEpPHAIIBI 110 OPTaHU3AINY U TPOBEACHUIO

y4eOHOM reo1e3nUecKOl MPaKTHKH, pa3paboTaHHbIE KOJIJIEKTUBOM KadeAphl B IPEIbIAYIIINE TOABIL.

1. OBIIIME NNOJIOKEHUSA

1.1. Iens u 3a0auu npaxmuxu
[IpakTHKa 1O TONYYEHMIO MEPBHYHEIX NPODECCHOHATLHBIX YMEHHMH M HABEIKOB (FCOAE3HMSA C OCHOBAMM

KOCMOA?POCHhEMKH) SIBISIETCSI MPOJIO/DKEHHEM YJYeOHOTO Mpoliecca B MOJEBBIX YCIOBHAX M OCHOBHOW €€ IEIb0
SIBIISIETCSL 3aKPEIUICHHE TEOPETHUECKOTO Kypca, a TaKkKe MPUOOPETCHHE HAaBBIKOB PabOTHI C T'eOAC3UYCCKUMH
IprUOOPaMH, TI0 BEIOJHEHHIO KPYITHOMACIITAOHBIX CHhEMOK MECTHOCTH, IIIMPOKO UCIIOJIB3YEMBIX B ITPAKTHKE.

VCBOWTh METOAMKY MPOCTEHIINX M3MEPEHHH Ha MECTHOCTH, NPUOOPECTH HABBIKK MPOCKTUPOBAHHMS
reoIe3NICCKUX PabOT, PEKOTHOCIIMPOBKU U 3aKIAJKU T'eOJC3MYCCKUX MYHKTOB, MO3HAKOMHTLCS C OpraHH3anueit
paboT MO CO3MaHHMI0 CHEMOYHOTO OOOCHOBAHWS W BBIMOJHEHHIO HAa3eMHOH TOMOTpadUuecKod CHEMKH ydYacTKa
MectHOcTH B MaciuTade 1:1000.

IIpakTrKa MPOBOANTCSA B COOTBETCTBHH C YTBEPIKAEHHBIMH IIPOTPAMMaMHU.

12 0pzanu3auuﬂ u codepafcauue npakKmuku

JUst IpOXOKASHUS MPAKTUKH Kaxaas ydeOHasi TpyIma JeiuTcss Ha Opuraisl 1o 5-7 4emoBek BO TIaBe C
OpuraaupoMm. bpuragup sBisieTCs OTBETCTBEHHBIM 3a OpraHu3anuio paboTel B Opwurane, JUCHUILIMHY,
COXPaHHOCTh WHCTPYMEHTOB M UMyIlecTBa. [lo ykazaHWio mpemojaBarenss Opuraaup MoaydaeT B reokamepe
HEOOXOMMbIE MHCTPYMEHTHI, paclpenenseT OO0SM3aHHOCTH CPEIW WICHOB OpWTagbsl M CIEIUT 3a TeM, YTOOBI
KaXIbIi M3 HUX MPUHUMAJ y9acTHe BO BCeX BHIaX padoT.

Y4eOHO-METOMUECKOE PYKOBOJICTBO OCYIIECTBISETCS IMPEroJaBareieM, KOTOPBIH BBIJACT 3aJaHUC

6p1/1razle, KOHTPOJHUPYCT XOJ €ro BBINIOJHCHUSA W NPHUHUMACT 3aKOHYCHHBIC pa60TBI. O6H_[I/II71 KOHTPOJIb HAI



BBIIIOJIHEHUEM IIPOrpaMMBI NIPAKTUKM U U IIPaBUI BHYTPEHHETO PacHOpsiIKa BO3Jaracrcs Ha 3aBELyIOLIEro
kadeapoii reoae3uH.

BriensieMoe Ha MPaKTHKY KOJWYECTBO YaCOB MPEAYCMAaTPHUBAET BPEMs, HEOOXOIUMOE Ha 03HAKOMIIEHHE
C 3aJlaHUEM, IIOJIEBBIC MOBEPKU MHCTPYMCEHTOB, IMPOU3BOACTBO BCEX BUIOB pa60T " caavdy 3a4€Ta IO IMPaKTHKE.
Bpuraga mpucTymaeT K BBINOJHCHHIO Ka)XIOTO CIICAYIOIIEr0 Buaa pabOT JIKIIb TOCHE 3aBepIICHHUSI
HPEIBIIYIIETO 3aaHus U MPEABIBICHUS MIPENOABATEII0 BCEX TPEOYEMbIX MaTEPHUAIIOB.

3aqu 10 MPAaKTUKE MPUHUMACTCA TIPENOJaBaATCIIEM IO OKOHYaHHMH BCEX ITOJICBBIX W KaMEpaJbHBIX pa60T,
HPEIyCMOTPEHHBIX TpOorpamMMoil. JIOKyMeHTalsl 10 MpaKTHKE OpOIUIIOpYeTcs B MMArKe, Ha JMIEBOH CTOpOHE
KOTOPOH yKa3bIBalOT HOMEpP M COCTaB OpHrajipl, HOMEp yd4eOHO# TpyIIbl, (HaMHIHIO PYKOBOIUTEIS, MECTO U
nary ucnonHeHus. Ha oOpaTHON CTOpOHE COCTaBIISAIOT MPOHYMEPOBAHHBIN MEPEYEHb JOKYMEHTOB M0 KaXKIOMY

BUAY paboT.

[IpakTuka BKIIOYACT B ceOs TP MmeproIa:
1) IloaroToBUTENbHBIN
2) OcHOBHOM (HETOCPEACTBEHHO MOJIEBOIT)
3) 3aKIIOYUTENbHBINH
CTyneHThl JOJDKHBI CTPOTO COOJIOJaTh HOPMBI TOBEACHUS W TpaBWia BHYTPEHHETrO pAaclopsiKa,

YCTaHOBJICHHbBIC Ha YYCOHOU IPaKTHUKE.
1.3. Ilpasuna odpawenus c npubopamu u UHCHPYMEHMAMU

Kaxnas Opurazsa nonay4aer Ha BpeMs MPAKTUKKA HEOOXOAMMBIE IPUOOPHI, HHCTPYMEHTBI, TPUHAJICKHOCTH
1 10co0us, 32 KOTOPbIE OHA HECET MaTepHaIbHYIO OTBETCTBEHHOCTb.

[Tonyuennsie mpuOGOPHI M MHCTPYMEHTHI JOJIKHBI OBITh BHUMATEIIEHO OCMOTPEHBI B LIETIAX OTNpPENeIeHus UX
KOMIUIEKTHOCTH W TpHUrogHoctH K pabore. [lpu ocMorpe oOpamiaioT BHUMaHHWE Ha IUIABHOCTH JBHIKECHUS
MOJBEMHBIX, 3aKUMHBIX M HABOJAIIMX BHUHTOB. [yroe BpalleHHWEe MOJBEMHBIX BHHTOB, HalpuMep,
CBHUIIETEIBCTBYET O YPE3MEPHO 3aTSHYTOM CTaHOBOM BHHTE, KOTODBIH ClieqyeT HEeCcKoJbko ocnabutb. Ecmu
HABOJISIIIFIE BUHTHI HUMEIOT «MEPTBBIH XO», UX CJIEAYET YCTAaHOBHUTH B CpEJHEE IOJI0XKEHHE, MpeIBapUTEIbHO
OTKPETNB 32)KIMHBIE BUHTHI.

[Ipn HapymeHWHN MIABHOCTH XOJa MOABIDKHBIX YacTell TE€0AEe3MYECKHUX MPHOOPOB M HMHCTPYMEHTOB HE
clefyeT mpuiarath (GU3WMYECKNUX YCHWIHH, a BBISIBUB NPUYHHY HEUCIIPABHOCTH, YCTPAHUTH €€ T0J] PyKOBOJICTBOM
mperoiaBaTens. 3ampemaercss pazOupaTh TPHOOPHI W Bpamiarh IOCTUPOBOYHBIE BHUHTHI B OTCYTCTBHE
npernonasarens. [Ipu oOHapyeHUH HEeUCHpaBHOCTEW OpUTravp CTAaBUT B M3BECTHOCTH MPEIOaBaTeNsd, 1 BMECTE
¢ ne(heKTHOM BEJOMOCTBHIO HHCTPYMEHT MepeaeTcs B TeOKaMepy AJIS €T0 3aMEeHBI M PEMOHTA.

[Ipn monB30BaHUM TeEONIE3NYECKUMH TMPUOOpPAMH W WHCTPYMEHTaMU HEOOXOJIUMO CTPOTO COONIIaTh
CIIeAyIOIIUE TpaBUIIa;

1. TIpuGopsl ¥ MHCTPYMEHTHI MOMKHBI COAEPXKATHCA B UMCTOTE, XPAHUTHCA B (yTApe U ObITh HAIEKHO
3aKperUieHbl YITaKOBOYHON apMaTypol 1 3aKpeTnTeNb HBIMA BUHTaMH.

2. Teone3nueckue NpHGOPHI HEOOXOIUMO 06eperaTh OT MEXaHHUECKHX YIapOB H COTPSICEHHIA.

3. Brianmas npuop u3 GyTIspa WM yKIaabIBas ero oOpaTHO, 3aIpemaeTcs

OpaTh MHCTPYMEHT 3a 3pUTENBHYIO TPYOY M KacaTbcs NajbllaMU ONTHYECKHX AeTaleil.



4. VcraHOBKY Ha CTaHIHMH IITAaTHBA CIEAYeT NPOM3BOMHUTH NP HE3aKPEIUICHHBIX Gapalikax, IUIABHO BJIABIMBAS
HOXKM INTaTWBa B TpYyHT. [locie ycTaHOBKM HpuOOpa Ha TOJIOBKE IITATHBA CJICAYET HEMEUICHHO 3aKpPEIHUTh
CTaHOBOM BUHT.

5. HeoOxomuMo NpeoXpaHsTh reofe3ndeckhe NMpHOOpPHl OT MU, IPA3M M BIArd. B JOKIIMBYIO MOTOIY
NpUOOPHI 3AIIUINAIT 30HTOM WM MOJUITUICHOBBIM MakeToM. [Ipu HEOOX0MMOCTH MPUOOP CISIYET MPOCYIIUTh
IpY KOMHATHON TeMIIepaType mepea YCTaHOBKOM ero B hyTimip.

6. IMepenocsaT mpuGOp CO CTAHIMM HA CTAHIMIO B BEPTHKAJIBHOM MOJNOKEHHH, HA INTATHBE CO CJIOKEHHBIMH
HOXKaMu. Tpy0a mpu 3TOM JIOJKHA OBITh MOBEPHYTa 0OBEKTUBHOM BHU3, & BCE 3AKUMHBIC BUHTHI - 3aKPCILICHEI.
7. 3ampemaercst OCTaBIATh HHCTPYMEHT 0€3 MPUCMOTPA, MPUCIOHATh €0 K CTEHKaM J0MOB, 3a00paM, CTBOJIAM
JICPEBHEB.

8. ITpu pabote ¢ MEpHOI JIEHTOI M PYNETKOH HEOOXOIUMO CIIEIUTh 33 TEM, YTOObl OHM HE CKPYYMBAIMCH M HE
00pa3oBBIBANH «IeTeb». Henb3s JIeHTY u pyJNeTKy BOJOYUTH IO 3€MIIE, OCTaBJISATh HA MPOE3KeH 4acTH JOPOT.
ITocne paboOTHl JIGHTY M CTAILHYIO PYJIETKY MPOTUPAIOT CYXO# Tpsmkoil wiau Oymaroil, mo OKOHYaHHH pPabOT
cMa3bIBaroT. JIGHTHI U PYJIETKH CIAIOTCS B TeOKaMepy TOJIBKO B Pa3BEPHYTOM BHIIE.

9. Heo6xoaumo oGeperaTh peilki OT CHIPOCTH, YAApOB, CTHPAHMs JEICHHH, MATKH PeeK JOJDKHBI ObITh BCEr/a
YUCTHIMH.

10. PaGoras ¢ npubopamu, He CleAyeT NPUKIAbIBATh CUIY IIPU 3aKPEIUICHUM 3aKPENUTEIbHBIX
BUHTOB, TaK KaK MOXHO JIETKO COPBaTh pe3n0y.

11.  Henp3s ocTaBisaTh MpUOOPEI O€3 IPUCMOTPA.
1.4. Beoenue noneevlix 00Kymenmoae

Pesynbrarel reofie3Mueckux U3MEPEHUH U ChEMOK O(QOPMIISIOT B IOJICBBIX JKypHanax, abpucax u T. 1.
MpOCTBIM Kapanjamom Mapku TM. Bcee 3anucu u 3apucoBKH

B moneBbix HOKyMEHTaxX 3alucH JIOJDKHBI OBITh YSTKUMH M aKKypaTHbIMH. KaTeropuuecku 3ampeniaertcs
MEPENUCHIBATh MOJIEBBIE JKypHAJIbl, NOAYUILATH WM CTUPAThb PE3MHKOM 3allMCH, BBINOJHEHHbIE B TIOJIE.
Ommbo4uHbIE PE3yNbTAaThl AKKYPaTHO 3aU4EepPKHBAIOT M CBEPXY 3allMCHIBAIOT HOBBIC JaHHBIC. Bce cTpaHUITBI
MIOJIEBOTO JKypHAJTA JIOJDKHBI OBITH MPOHYMEPOBAHBI C YKA3aHWEM B KOHIIE OOIIEro YHCIIAa CTPAHMIT 32 TOJIHCHIO
Opuramupa. Ha 0070%Ke XypHana yka3blBalOT HOMEP M COCTaB OpWraibl, THMII M HOMEP HHCTPYMEHTA, JaThl
Havama W KOHIAa M3MepeHuil. Ha cTpanmmax >KypHaiga JOJDKHBI OBITh yKa3aHBI Jara HAOIONIEHWH, COCTOSHHE
MOro/AbI, (paMHJIMS HCIOJHHUTES. 3amucd IU(pP B MOJEBBIX JKypPHAIaX OJKHBI PACIOaraThCsi CTPOTO IO
1uppaMu  COOTBETCTBYIONIMX pa3ienoB (Tpaaychl W MHHYTHI). Pe3yibTaThl H3MEpPEHHi, BBIOJHEHHBIC C
OJMHAKOBOM TOYHOCTBIO, HY’KHO 3aIIUCBIBATh C TEM XK€ YHUCIIOM JIECATUYHBIX 3HAKOB.

[Ipu Bemennn abprica U CXeM HEOOX0IUMO TOOMBATHCS HAMOOJIBINEH MOJTHOTHI U BEIPA3UTEITBHOCTH.

1.5. Ilpasuna eviuuciumenvnuix pabom

[Ipu 00paboTke TONEBHIX MaTepHaloOB HEOOXOIUMO OOECHEeYUTh COOTBETCTBHE TOYHOCTH ITOJIEBBIX
U3MEpPEHUN U BBIUMCICHUHA. BBIUNCIEHUS, BBIMOJHEHHBIE C MEHBIIECH TOYHOCTHIO, YEM TOUYHOCTh HCXOIHBIX
JIaHHBIX, CHIDKAIOT TOYHOCTh IOJIEBBIX H3MEPEHUHN, a COXpPAaHCHUE JHIIHUX Pa3psioB UYHCET YCIOXKHSIET
BBIYHCIeHus. Hanpumep, py BBIUKCIEHUH TPHUPANIeHId KOOPAWHAT U UX MOMPABOK B BEAOMOCTH TE€OI0JUTHOTO
X0Jla COXPAHAIOT JBa 3HAKa IOCIe 3ansITON, TaK KaK JTUHEWHbIe N3MepeHus BhINoaHeHk! ¢ ommoko# 0,01 m. [Ipu
OKPYTJICHUH YHCEN ¢ OONBIIMM KOJHMYECTBOM 3HAKOB JI0 HEOOXOJMMOTO YHCIa 3HAKOB, €CIU OTOpackiBacMas

4acCTb YuCja MCHBIIC IIATH, COXpaHicMast un(bpa ocraetcs 0e3 HU3MCHCHUS, €CIIN 0oJblIIe IATH, TO COXpaHsaAeMas
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mudpa yBEIMYUTCS Ha eAMHMIYY. B Tex jke cimydasx, korjma orOpachlBaeMas 4acTh YHMCIa paBHA ISITH, TO MO
npasury K. @. ['aycca unucno okpyrisoT B CTOpoHy 4eTHoit uudpsl. Hanpumep, 3,45 okpyrisitor o 3,4, a 3,55 -
1o 3,6. Bce noneBbie BEIYUCICHUS TPOBEPSIOT «BO BTOPYIO PYKY», O YeM JelaeTcs 3alHiCh B TIOJIEBBIX JKypHaJlax.

Brruncnenus B KaMCpaJIbHBIX YCJIOBUAX BECAYT «B ABC PYKW), TO €CThb HE3aBUCUMO ABYMS UCHOJIHUTCIIAMU.

2. IIOJIEBBIE IIOBEPKHU ITIPUBOPOB

2.1. Iloneswvte nosepxku meodoauma 2T-30

1. Och numMEAPHYECKOro YPOBHS MPH aNMAaAe TOPH3OHTAILHOIO KPYyra JOJKHA OBITH MEpPHeHAMKYISApHA OCH
BpallleHUs] HHCTPYMEHTA. Y CTaHaBIMBAIOT MOBEPSAEMBIN YPOBEHb IO HANPAaBICHHUIO JBYX MOJBEMHBIX BHHTOB H,
Bpalas uX B IPOTHUBOTIONOXKHBIE CTOPOHBI, IMPUBOJAAT IMYy3BIPEK YPOBHSA Ha CepeuHy (B HyJIb-IIYHKT). 3aTeM
MOBOpaYMBalOT aauaany ¢ ypoBaeMm Ha 180 °. Eciu my3bIpeék ypoBHS OTOHIET OT HYJIb-IIYHKTa HE OoJjiee YeM Ha
OJIHO JIENICHHE, TO YCIOBHE BBIIOJHEHO. B NPOTHBHOM ciydae BBINOJHSIOT IOCTHPOBKY YpoBHs. st storo
NPUBOAAT My3BIPEK K HYJIb-MyHKTY HAa MOJOBUHY AYT'M OTKJIOHEHHUS NOJBEMHBIMH BHHTAaMH, a Ha BTOPYIO

IMMOJIOBUHY - OCTUPOBOYHBIMU BUHTAMHU YPOBHA.

2. BusupHast 0Ch 3pUTENBHON TPYObI JOIDKHA OBITH TIEPIICHANKYISPHA K TOPU30HTAIBHON OCH BPAIECHHS TPYObI
(ompeeneHue KOJTUMAIHOHHOMN OIIHOKH).

C mnomompl0 TOABEMHBIX BHHTOB TOPU3OHTUPYIOT MNPUOOp W BU3HPYIOT Ha YIAICHHYIO TOYKY,
HaXO/ISLIYIOCS IPUMEPHO Ha BbicoTe Tpubopa. [lpu nByx monoxenusx BeprukanbHoro kpyra (KJI u KII)
npous3BoaT ordersl KII1, KJI1 no ropuszonransHomy kpyry. Ilocie 3toro mpu 3axaTtoM 3aKpenuTeIbHOM
BUHTE aluAa/abl OTHYCKAIOT 3aKPENHUTEIbHBIA BUHT JTUMOa M MOBOPAYMBAIOT AUAAy MPUOIU3UTENBHO HA
180 °. 3arem 3aKpemsoT TUMO, OTKPENHB aJH1aay, BHOBb BUSHPYIOT Ha Ty K€ CaMyI0 TOYKY M MPH JIBYX
MOJIOKEHUSAX BEPTUKAIbHOrO Kpyra mnpoms3BoAsaT ordetsl KJI2, KII2 mo ropusoHTalIbHOMY KpYTY.

BennuuHy KONIIMMaLMOHHON OMIMOKM C HAXOJAT 1O (popMyIe:

C=(KJI-KIT+180°)/2
Ecmu ¢ < 2t, tae t - TOYHOCTh OTCUETHOT'O MPUCTIOCOOJICHUS, TO TIOBEPSIEMOe yCIIoBUEe coOomaaercst (s
teomosuTa trrna T30 npurumarotr t = 0,5I11). B mpoTHBHOM citydae BBIMTOJHSIOT UCIIPABICHUE KOUIMMAIIMOHHON
ommOKu. /1 FOCTHPOBKH HABOMSIINM BHHTOM aJHJaJIbl YCTAaHABIWBAIOT 10 TOPU3OHTATLHOMY KPYTY OTCHYET,

CcBOOOIHBIN OT BIUSAHUA KOJUIMMALMOHHONW OIITUOKH:
a0 = KII2 - c wm a0 = KJI2 + c.

T'opu3oHTATBHBIMEU (OOKOBBIMHU) UCTIPABUTEIbHBIMH BUHTAMH CETKHM HUTEH, ClIeTKa 0ClIa0uB BEpTUKAIbHbIC
WCTIpaBUTENbHBIC BUHTHI, IEPEKPECTUE CETKH HUTEH COBMEIAIOT C TOYKOH HABOJIKH.

3aKperIsioT BepTHKAIbHBIC HCTIPABUTENBHBIC BUHTHI CETKH HUTEU U TIOBTOPSIFOT ITOBEPKY.

3. l'opuzonTansHast och BpalieHusl TPyOBI MOJDKHA OBITh MEPIEHANKYJISPHA K BEPTUKAIBHOW OCH
BpaIlleH!sI TEOI0JIUTA.

YcranaBnuBator Teomonut B 20-30 M OT cTeHBI 37aHUMS W HABOIAT 3PUTENBHYID TPYyOy Ha BBICOKO
PacIoNOKEHHYI0 TOYKY. 3aKpemuB alunany, MPUBOIAT TPpyOy B TOPH3OHTAIBHOE IOJIOKEHHE M OTMEYaroT

KapaHJamoM Ha CTCHC 3JaHUA MPOCKIUIO IMEPCKPECTHUA CCTKU HHTCﬁ; MOBTOPAKOT 3TH ,I[eﬁCTBPIH apu KII. Ecim



MPOEKIUH TEePEKPEeCTUs] CEeTKH HUTEH MpH JBYX MOJOKEHHSIX Kpyra HE COBIAJAIOT, TO MPHOOpP MOJKEH OBbITh
UCIIPABJIIEH B MaCTEPCKOM.

4. BepTukanbHas HUTH CETKM HUTEH JOJDKHA OBITh MapajiielibHa BEPTHKAJIHHOH OCH BpAalleHHS
TEOJI0JIUTA.

VYcraHaBIuBaOT TEOJOJIMT M HABOAAT 3PUTENbHYIHO TpyOy HA 4ETKYH0, XOPOLIO BHAUMYIO TOUKY.
BpaiennemM HaBOASIETO BUHTA MEUICHHO HAKJIOHSIOT TPYOy M CIIEAAT 3a IOJIOKEHHEM HaOII0NaeMON TOYKH
OTHOCHTEIILHO BEpTUKATHHOW HUTH. ECIi Tipy TakoM TepeMeItieHrn HalJrrojaeMast TOYKa COHIET ¢ BEPTHKAILHOM
HHTH, TO, OCIA0MB UCIPABUTENbHBIEC BUHTBI CETKM HHUTEH, MOBOpaunBaioT AuadparMy ¢ CETKOH A0 COOMOACHUs
MOCTABJICHHOTO ycioBusL. [locie CTUPOBKY HEOOXOIMMO TIOBTOPUTH MOBEPKY I10 I1. 2 (OHpe/erieHue C).

5. Mecto Hynst (MO) BepTHKaIbHOrO Kpyra JOJDKHO ObITh PaBHBIM HYJIO WIIH HE MPEBBINIATH
JIBOMHOM TOYHOCTH OTYETHOrO0 MHUKpockoma Tteomosurta 2t. Jlns ompenenenuss MO BepTHKaIbHOIO Kpyra
HaBOJAT MEPEKPECTHE CETKM HUTEH Ha YJAJIEHHYI0, XOpOLIO BHIMMYIO TOYKy. IIpoM3BOIAT OTCYET ©O
BepTukanbHOMY Kpyry mpu KJI. IlepeBonsar TpyOy uepes 3eHuT u ripu KII BRITONHSIOT Te e AeHCTBUS.

Brruncnsior Mecto Hyns B yron HakjioHa 1o ¢opmyna.Ecin MO npeBbimaet 1BOWHYIO TOYHOCTh OTCUETHOTO
NPUCTIOCOOJICHUS, TO MPOU3BOMAT €ro HCIpaBjeHHWE, IUIA Yero HaBOJAT TpyOy Ha Touky HaOmromenus npu KII.
HaBoasummM BUHTOM BEpTHKaJILHOTO KpyTa YCTAHABIMBAIOT BBIYMCICHHOE 3HAYEHHE YIJIa HAKJIOHA.
CMmecTuBILIEECS TTEPEKPECTUE CETKH HUTEH HABOJAT HA TOYKY BU3UPOBAHUSA MCIPABUTEIbHBIMM BUHTAMH CETKU
HuTel. 6. MccnenoBanue HUTSHOTO AanbHOMEDA.

Jlna uccnenoBaHus HUTSHOTO JajbHOMEpa Ha OJHOM KOHIIE JIMHUM IPEABAPUTEIBHO M3MEPEHHOH pyJeTKOH
yCTaHaBJIMBAIOT TEOAONUT, & Ha APYroM - pelKy ¢ CaHTHUMETPOBBIMH JeneHusAMHU. PaccrosiHue, M3MepeHHoe
JansHOMepoM, HaxomsT 1o gopmyiae d = KDn + c,

rae K - koapdunueHT nansHOMepa; ¢ - ero MOCTOsSHHAS ciaraeMast; N - YKCIo AeTIeHUH.

[Tpu chémke B Maciitade 1:1000 u Menbue MOCTOSIHHOM caraeMoii JajibHOMepa ¢ peHeOperarT u3-3a MaJIOCTH.
[MosTomy, nprHUMast KO3 PUIHEHT nanrsHOMepa

K = 100, yucno caHTUMETPOBBIX NIENICHUH MO perKke MeXIy BEepXHeW M HIDKHEeW HUTSIMH JIOJDKHO BBIpaXKaTh

pPaccTOsIHUE B METPax.
2.2. Ilonesvle nogepku nugenupa

1. Ock kpyryoro ypoBHs jAomKHA OBITH TMapalyielbHA OCH BpAIIEHHs HHUBEIHpA. BpalieHHeM T0IbEMHBIX
BUHTOB MPHUBOJAT ITY3BIPEK YPOBHS B HYJb-IIYHKT

U TIOBOPAYMBAIOT 3pUTENbHYIO TpyOy HuBenupa Ha 180°. Ecnm my3sIpek ypoBHSI ocTaeTcs B HYJb-yHKTE, TO
YCIIOBUE BBINIOTHEHO. B mpoTHBHOM ciyuae, AeHCTBYs MCIIPABUTENFHBIMA BHHTAMH YPOBHS, €r0 NIEPEMEIIaloT B
HalpaBJICHUU HyJb-IIyHKTA Ha MOJOBUHY IyTH OTKJIOHEHUS, a 3aT€M MOJbEMHBIMU BUHTAMU BBIBOJST ITy3bIPEK B
HYJb-TIyHKT. [loBepKy 1151 KOHTPOJIS TOBTOPSIIOT.

2. Cpensis TOpH3OHTAIbHAS HHUTH CETKM JOJDKHA OBITH NEpHEHIMKYJISpHA K OCH HuBenupa. IloBepka
NPOM3BOJUTCS B3ATHEM TPEX OTCUCTOB MO pelKe: IMEepeKpecTHEM CETKHM HUTEH, JIEBBIM M TPaBBIM KpaeMm
TOPHU30HTANIBHON HUTH. OTCUCTHI AOJKHBI OTIMYAThCS He Oosiee yeM Ha 1 mm. Ecnu ycioBue He BBINIOJIHEHO,
BpaIaloT CETKY HUTEH.

3. BusupHnas ocb 3puTensHON TpYOBI M OCh IMIIMHAPHUYECKOTO YPOBHS JAOJIKHBI OBITH MapajliebHbI

[lepBriii cioco0. Beiduparotr Ha MecTHOCTH ABE Touku A u B Ha paccTosHum 60-80 M 1 3aKpEIUIAIOT UX KOJBSMH.
VcraHaBIMBalOT HUBENUP TOCEpPEUHE MEXKIY HUMH W, B3sB oTcueThl al mo peiike A u bl - mo peiike B,

onpeAensoT mnpesbiieHre hi. B aroM ciiydae naxe NpH HErOPU3OHTAIBHOM IOJIOKEHUHM BU3UPHON OCH
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IMPEBBINICHUEC 6YIIGT ONpE€AC/ICHO MPAaBUJIbHO, TaK KaK HHUBCIMPOBAHME INPOU3IBOAMIIOCH MNPHU PaBHBIX IUICUaX.
3ateM MepeHOCIT WHCTPYMEHT K TOYKE A M OTPENCISIOT MpeBbiiieHre N2 HuBeaupoBanueM Brepead. st 3Toro
KaKk MOJYKHO TOYHEE H3MEpPSIOT PYJICTKOH BBICOTY HHCTPYMEHTA | OT BEpIIMHBI KOJIAa JI0 BH3UPHOH OCH
UHCTPYMEHTa U OepyT oTcuet b2 1o peiike B.

BricoTy mHCTpyMEeHTa MOXHO M3MEPHUTH MO pelKe, YCTaHOBIECHHON y OKYJsipa HHUBEIHPA, OTCUMUTHIBAS JCIICHUS
peliku uepe3 0OBbEKTHB 3PUTEILHOM TPYOBI, 3aKPBITOW KPHIIMIKOW ¢ OTBEPCTHEM B IieHTpe. [IpeBbimenne Toukn B

Haja TOYKOH A Oymer
h2=i-b2.

Ecmu hi = h2 wm otinuaercs He Oonee yeM Ha 4 MM, 3TO CBHETENBCTBYET O MapajuieIbHOCTH BU3UPHOW OCH
TpyOBbl OCH IMJIMHAPHYECKOTO YPOBHsS. B MpOTHMBHOM cilydae, 3Has NpaBWIbHOE 3HaueHHe mpeBbimieHus hi,

OIIPCACIIAOT OTCYET II0 ,Z[aJ'H:HefI peﬁKe, COOTBeTCTBYIOH_II/II\/’I TFOpU30HTAJIbHOMY IIOJIOKCHUIO BI/ISHpHOﬁ OCH.
b02 =i + hi.

Busupys Ha peliky B Touke B, BpaliaioT 31€BallMOHHBINA BUHT U YCTAHABIMBAIOT CPEIHIOI TOPU30HTAIBHYIO HUTh
Ha BeIYUCICHHBIH oTcueT b02. 3arem, AeHCTBYS BEpTHKATBHBIMHA HCIPABUTEILHBIMU BUHTAMH [TUITHHIPHICCKOTO
YPOBHSI, COBMEIIAIOT H300pakeHHsI KOHIOB ITy3bIpbKa YPOBHS. J[JIs1 KOHTPOJIS TOBEPKY MMOBTOPSIIOT.

Bropoit cmoco6. IloBepka TaBHOTO YCJIOBUS HHBEIUpPAa MOXET OBITh BBINIOJHEHA TAaKXKE CIOCOOOM, HE
TpeOyIOIMMM N3MEpEeHHs BBICOTHI MHCTpYMEHTa. MepHoi jeHTol pa3OuBatoT TuHUI0 AB Ha Tpu paBHBIX OTpe3Ka
no 20-30 M, KOHIBI KOTOPBIX 3aKPEIUISIOT KOJbSIMH. YCTAaHABJIMBAIOT HUBEJIUDP HA OJHOM M3 KOHIIOB JIMHUU, B
TOYKe A, ¥ TIPUBEIS My3bIPEK Ha cepeanny, 6epyT orcueTsl al u b1l mo oTBecHO cTOSIIMM peiikaM B Toukax 1 u 2.
[Ipu HenapanaelbHOCTH BH3UPHOW OCH U OCU IIMJIMHIPHUUECKOI'O YPOBHS IMPEBBIINICHUE MEXAy ToYkamu 1 u 2

clenyrolee:

h = (ai - x) - (bi - 2x).
[lepeHOCAT HHCTPYMEHT Ha BTOPYIO CTAHIUIO, B TOUKY B, 1 10700HBIM 00pa3oM MpPOU3BOAAT OTCUETHI a2 1 b2 1o

peiikam 1 u 2. TIpeBsbitienne h Ha BTOPOil CTAHINH ONPEICTUTCS U3 PaBEHCTBA
h = (a2 - 2x) - (b2 - x).

I[J'IH ONpCACICHUA orcuéra a02 = a2 - 2X, COOTBCTCTBYOLICTO TOPU3OHTAJIBHOMY IOJIOKCHUIO BHBHpHOﬁ OCH

TpyOBI, MPUPABHUBAIOT NPABbIC YaCTH YPaBHEHHUI
al-x-bl+2x=a2-2x-b2 +x.

Brruucnennsiit orcuer al2 ycranaBiuBaroT 1mo peiike 1 neBallMOHHBIM BHHTOM C MOCIEAYIOMIMM COBMEIIEHHEM
KOHIIOB ITy3bIpbKa YPOBHSI €70 BEPTUKAJIBHBIMHU UCIPABUTEIbHBIMY BUHTAMMU.

Pe3ynpTaThl moBepok MprUOOPOB 3aHOCAT B COOTBETCTBYIOIIHE MOJIEBBIE JKYPHAHI.

[ToBepKy HHBEIUPOB C KOMIICHCATOPOM TIPOBOJAT aHanornyHo. FOCTHpoBKa 1O M. 3 OCYIIECTBISETCS
NEPEMEIICHUEM CETKM HHUTEH HCIPaBUTEIbHBIMM BHHTAMH OKYJSPA, 3aKPBITBIX 3alUTHBIM KOJIIAYKOM.
[IpenBapuTenbHO TOBEPSIIOT KOMIIEHCATOP, CHUMAas OTCYCTHI MO peKe NMPH CMEMEHUH Iy3bIpbKa KPYTJIOTro

YPOBHS Ha OJTHO JISICHUE, U3MEPEHUE OTCULCTA IO PEiKe HE TODKHO MPEBHIMATh 1 MM.
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3. TEOJOJMUTHAS CbEMKA

3.1. Coaep:xanue padoT, HHCTPYMEHTHI

TeoqonuTHYI0 CBEMKY HEOO0X0AMMO BhIMONHATE B Macmrabe 1:1000 Ha yyacTke, yKa3aHHOM
npenojasateneM. B pe3yibraTe TEOJAO0IUTHOW ChEMKH MOMYYa0T KOHTYPHBIN IIaH MECTHOCTU C M300paKeHUEM
cutyanuu 0e3 penbeda. OOOCHOBAaHMEM TEOMOJIWTHON CBHEMKH CIYKHT 3aMKHYTBHIM TEOIOJIMTHBIA XOJI W3
HECKOJIbKUX BEpIIMH B BHJC MHOTOYTOJIbHHMKA. TEOMOJHMTHBIA XOJ MPOKJIAABIBAIOT IO MEPUMETPY ydacTKa
MECTHOCTH W TMPHBS3BIBAIOT K MyHKTaM OMOPHOW ceTH. Ecnmu omopHas ceTh OTCYTCTBYET, TO OMPEICTSIOT
MarHUTHBIN a3MMYT NEPBOH CTOPOHBI X0/1a, @ KOOPAWHATHI HAYATbHOW TOUKH MPUHUMAIOT PABHBIMH HYJIIO.

Jlnst mpou3BOICTBA CHEMKH HEOOXOJUMO UMETh CIICAYIONME HHCTPYMEHTBI U MPUHAIIICKHOCTH:

TEOJIOJIHT,

MEPHYIO JICHTY CO HIMUILKAMU WU CTAbHYIO PYJIETKY; SKep;

TecbMsiHY0 10-MeTpoBYIO pyJIeTKy; BemKkH (2 mr.);

JKypHaIl H3MEPEHUsI YTIIOB, TETPAb ISl a0pPUCOB, KOJIbSL.

TeononutHas ChEMKa COCTOUT U3 TIOJEBBIX M KaMEpallbHBIX pa0doT. B cocTaB mosieBbIX pabOT BXOMST:
PEKOTHOCIIMPOBKA Y4acTKa, BHIOOD M 3aKpEIUICHHE BEPIIMH TEOAOJUTHOTO X0J1a; H3MEPECHUE TOPU30HTAIBHBIX
YIJIOB ¥ CTOPOH X0/1a; TIPUBSI3KA X0/1a;

ChEMKA MECTHBIX MPEAMETOB (CheMKa CHTYaIlHH).

KamepanbsHbie paboThl COCTOST U3 00pabOTKK Pe3ybTaTOB MOJIEBBIX U3MEPEHUI U COCTABJICHUS IJIaHA.
3.2. ITosieBbIe padoTHI

B X071€ pekOrHOCHUPOBKY ONPEICISIOT IPAHUIIBI yYacTKa, MOJO0XKEHHE BEPIIUH MOJIMIOHa, HANpaBICHUE
CTOPOH TEOJOJUTHOTO XOJa, YCIOBHS NPUBA3KK K IIYHKTaM OIOPHOW ceTh. TEoJOJMTHBIC XOIbI
MPOKJIABIBAIOTCS MO THEPUMETPY Y4YacTKa B BHUJAE 3aMKHYTOI'O MHOTOYTOJIbHUKA B MeECTaX, YIAOOHBIX IS
MPOM3BOJICTBA JIMHEHHBIX M3MEPEHHUiT (B0Ib 0O0YMH JOPOT, YIIHII, ajluIeH, TPOE3I0B, MPOCEK | T. I1.). BepuimHs
YIJIOB TCOJOJHUTHBIX XOJOB BBIOMPAIOT B MeCTaX, YOOOHBIX JJIsi YCTAHOBKHM TEOJOJIUTA, TaK, YTOOBI C HHUX
obecrieunBatach B3aMMHasl BUIMMOCTb, CO3/1aBaJIUCh OJIArONIPHUSITHBIC YCIOBHUS I CheMKH MECTHBIX TIPEIMETOB.
3akperieHde BEPIIMH TEOAONUTHBIX XOJOB MPOU3BOJAT KOJBSIMH, KOTOpbIE 3a0WBAIOT BPOBEHb C 3eMIICH.
W3MepeHre rOpU30HTAIBHBIX YIJIOB. YTIIOBBIE H3MEPeHUs pou3BoAsST 30-ceKyHAHbBIME TeoAoauTamu tuma T-30
croco6oM npueMoB. [loroToBka nprubopa K U3MEPEHHIO YTIIOB HA CTAHIIMK COCTOMT M3 CIISIYIONIHX JeHCTBUI:
a) YCTaHOBKH TEOIOJIMTA HaJl BEPIIHHON H3MEPsAEMOTO yriia (IIEHTPUpOBaHHE);

0) TpHBEICHHE IUIOCKOCTH JIMMOA B TOPH30HTAIBHOE TIOJIOKEHUE (TOPU30HTHPOBAHKE);
B) YCTaHOBKH 3pUTENHHOU TPYOBI I HAOIIO JSHUH.

I{eHTpHUpOBaHHE TEOAONUTA MPOU3BOJUTCSA C MOMOIIBIO HUTSHOTO OTBECa WM 3PUTENbHON TpyOoi depes
OTBEPCTHE TOPU3OHTAIBHOTO Kpyra B Teopoautax T-30. LleHTpupoBaHHe HHCTPYMEHTA BBHITIOIHSAIOT C TOYHOCTHIO
0,5 cM. 3akpenuB MHCTPYMEHT Ha TOJIOBKE IITATUBA, MPUBOAST IJIOCKOCTh JIMMOA B TOPU3OHTAIILHOE ITOJIOKCHUE
C MOMOIIBIO YPOBHS TPH aTHa/Ie TOPU3OHTAILHOTO KPYTa, IEHCTBYS MOJABEMHBIMA BUHTAMH TEOOJKNTA B JIBYX
B3aMMHOIEPICHIUKYJSIPHBIX IUIOCKOCTIX. [Ipu BpamieHun npuOopa BOKPYr OCH My3BIPEK YPOBHS HE JOJIKCH
OTKIJIOHATBCSA Oojiee 4YeM Ha OaHO jeneHue. lloaroroBka 3puUTENbHON TpyObl Ui HaAOJIOJACHUH COCTOUT B
YCTaHOBKE TPyObI 1O a3y u 1o npeaMety. C 3TOH Lelb0 BPaIleHUEM OKYJISIPHOTO KOJbIIa JOOUBAIOTCS YETKOM
BUJAMUMOCTH CETKM HHMTEH, a JCHCTBYS KpeMayibepol (BOKyCHpYIOT TpyOy, HOOHBasICh PE3KOCTH H300paXKCHUS

npeamMeTa Ha6JIIOIleHI/I$I. I/I3MepeHI/Ie TFOPU3OHTAJIBHBIX YIJIOB B TCOAOJUTHBLIX XOJaxX IHPOU3BOAAT CII0co00M



MPHUEMOB, MOCIeIOBATEIbHO epeMeNasich ¢ TOUKH Ha TOYKY IO XOJIy YacOBOM CTpenku. M3MepsioT mpaBble 1Mo
XOJly BHYTPEHHHUE YTJIbI TOJIUTOHA.

BusupoBanue npon3BOAST Ha OCHOBAHUS BeX, OTBECHO YCTaHABJIMBAEMbIX Ha BEPUIMHAX YTJIOB IOJIUTOHA.
Otkpenus anunany npu KJI, BU3HPYOT Ha OCHOBaHHE 3aiHel BexH (110 X0y JABHKEHUS ), TIPOU3BOIAT OTCULT TI0
TOPU30HTANBHOMY KpYTy. 3areM npu TOM jxe mojoxeHun kpyra (KJI) BU3MpYIOT Ha NepeiHIO Bexy W
NPOU3BOIAT BTOPOH OTCUCT IO TOPU3OHTAIBHOMY KpyTy. Pe3yibpTarsl HaOMIOAEHUI 3alMCBIBAIOT B JKypHAl
HabmroeHni (tabs.1). Pa3HOCTh OTCUYETOB Ha 3aHKUE U MIEPSIHUE BEXH ONMPEIEeT 3HaYeHUE TOPU30HTAIBHOTO
yria B monynpuemMe. AHAIOTHYHO M3MEPEHHE yIiia BRIMONHSIIOT npu ApyroM nonoxexuu kpyra (KIT). PasHocts
B 3HAYEHHSIX M3MEPEHHOTO Yyria MEXIy MoJylpueMaMu He AoJpkHa npesbimats 2D. Cpennee 3HaueHue yria u3
JBYX MOJYIPUEMOB 3alMCBIBAIOT B XKYPHaN, OKPYTJISIL A0 ACCATHIX J0JICH MUHYTHI.

3aKOHYMB M3MEPEHHE U BBIYMCIICHUE YIila Ha CTAHLUH, IPUOOP NEPEHOCST HA CICAYIOUIYIO BEPIIUHY, I/1€

001 TOPSAAOK HAOMIOASHUN TTOBTOPSETCS.

H3MepCHI/IC YTJIOB HAKJIOHA HNPOU3BOAUTCA TCOAOJIUTOM IIpHU KJI. VYcranaBnuBaioT TCOJOJIUT Ha OJHOM U3
KOHLOOB JIMHAU W BU3UPYKOT HA BCXY, YCTAHOBJICHHYIO Ha APYIrOM KOHIC JIMHWH, HAa BBICOTY, PABHYIO BBICOTC

npubopa, mocie 4Yero NpOU3BOAAT OTCUET M0 BEPTUKAILHOMY KPYT'Y, KOTOPBIHA M MPUHUMAIOT 32 YIOJI HAKJIOHA.

KypHai usmepeHus paccTosHUMA
IIpuBs3Ka TEOJOJUTHOTO XOa K ONIOPHBIM ITyHKTaM BBITIOJIHAETCS B LIENAX BBIYMCICHHUA KOOPAMHAT BEPIINH XO4a
B MPUHATOH cucteme koopauHar. Ha puc. 1 mokazan onuH U3 crnocoO0B MPUBS3KM, KOTJa HHCTPYMEHT MOYHO
YCTAHOBUTH HA OMOPHOM IYHKTE 1 ¢ MU3BECTHBIMU KOOPAWHATAMH; B 3TOM CIydae W3MEPSIOT MPUMBIYHBIA YTOJI O
0. [To u3BecTHOMY AMPEKUUOHHOMY yriay O A-1
Y TOPU30HTANBHOMY YTy O O BBIUMCISIOT THPEKIMOHHBIN Yoyl cTopoHbl O 1-2, a 3aTeM - KOOpAWHATH BEPIINH

3aMKHYTOT'O TeoJI0auTHOTO Xona 1, 2, 3, 4, 5.

3.3. CpémMKa MeCTHBIX MpeAMeTOB (ChEMKA CHTYAINH)

BbINONHUTE CHEMKY MECTHBIX NPEIMETOB - 3HAYUT ONPEAEIUTh X MOJIOKEHNE B IUIaHE OTHOCUTENBHO BEPILIUH U
CTOpPOH TEONOJUTHOTO xona. [Ipm chEMKE MECTHBIX MPEIMETOB MONB3YIOTCA CIECAYIOUIMMH OCHOBHBIMHU
criocobamu:

a) MPSAMOYTOJBHBIX KOOPAMHAT (IIEPIEHANKYIISPOB) WM OP/IHHAT;

0) HOJAPHBIX KOOPAUHAT;

B) YIJIOBBIX 3aCCUCK;

r) JHHEHHBIX 3acedyek (OMMOSIPHBIX KOOPAUHAT).

Cnoco6 npsiMmoyrosibHbIx kKoopauHat (puc. 2). [Ipu 3ToM criocode ChEMKHU OT BEpIIMHBI YIiIa TEOJ0JIUTHOTO X012,
NPUHUMAEMO#l 3a Ha4yajo KOOPIHMHAT, NMPOTATHBAIOT JIGHTY BIOJb CTOPOHBI Xoxa (ock abcuucc), U3MEpSIoT
paccTosiHie IO OCHOBaHMS NEPICHIUKYISPa, OMYIIEHHOTO M3 KOHTYPHO# ToukH (X). 3aTeM TECbMSHOM PYJIETKOM
U3MEpSIIOT JUIMHY TEPHeHAMKYIsipa OT €ro OCHOBaHMS 0 TO4KH KOHTypa (y). M3mepenue abcuucc M OpauHAT
BeIMONHAIOT 10 0,01 M. CBEMKY KOHTYPOB, HMEIOIINX KPUBOJIMHEHHOE OYEpTaHUE, BHITIONHAIOT TI0 XapaKTepHbIM
TOYKaM M3ruda KoHTypa. [IpsiMble yribl A HOCTPOCSHUS MEPIECHINKYISPOB Pa3OUBAIOT SKEPOM MM «Ha a3y, B
HOCJICJTHEM Cllydae JUIHHA MEepIeHIUKYIsIpa He J0JDKHA TpeBbimars 8 M. Crnocod moJsipHbIX KOopauHAT (puc. 3).
OH COCTOUT B TOM, YTO MOJOXECHUE KOHTYPHOU TOYKH OTPENENSIOT TOPHU3OHTAIBHBIM YIIIOM OT CTOPOHBI X0Ja U

W3MEPEHHBIM PACCTOSIHUEM OT BEPIIMHBI yTiia. Y CTAaHOBHUB TEOJOJHUT Ha TOYKE XO0Ja, COBMEIIAIOT HYJIM JTUMOa U



amunaznsl npu KJI, a 3arem HampaBisoT TpyOy Ha BeXy, YCTAHOBICHHYIO B KOHIIE CTOPOHBI X0/Ja, IPUHUMAS 3TO
HampasJieHHWe 3a HayanbHoe. OTKpENnuB 3aKUMHON BHUHT alWAaIbl, U3MEPSIOT TOPU30HTAILHBIM yrojl OT 3TOTO
HalpaBJICHUS] 10 KOHTYPHOHW TOYKH M PACCTOSIHUE (MEPHOW JICHTOW. PYJNETKOW WIJIM HHUTSHBIM JaJbHOMEPOM).

Cnoco6 yrioBsIx 3acedek (puc. 4). OT0oT crocol NPUMEHSIOT Ha OTKPBITOM

4. TAXEOMETPUYECKAS CbEMKA
4.1 Copaep:xanue padoT

[Ipu BeIOTHEHUN PAOOTHI CTYIEHTHI TOJDKHBI ITOTYYUTh HABBIKHA B TPOJIOKEHUH TaXEOMETPHUIECKOTO X011
¥ ChEMKH TOJPOOHOCTEH HA CTAHITMH METOJIOM MOJISPHBIX KOOPIUHAT C MCIIOJIh30BAHUEM HUTSHOTO JajbHOMEpa.
IlockonbKky B YCJOBHUSIX JIETHEM re0Ae3WYeCKOil MPAaKTUKU B KAvye€CTBE IJIAHOBOW OCHOBBI TaXEOMETPUUYECKOU
CBEMKH HCIOJIE3YIOT TOYKH TEOIOJUTHOTO XOJa, TPOJIOKEHHOTO OpHTrajoil, B COCTaB IOJECBBHIX PabOT BXOISAT:
MOBEPKA TEOJ0JINTA, ONIPEACICHUE U UCIIPABICHUE MECTA HYJISI BEPTUKAIIBHOTO KPYra,;

MPOJIOKEHNE BBICOTHOTO XO0Ja; ChbEMKa KOHTYpPOB M penbeda. s mpomsBoacTBa padOT HEOOXOIUMO HMMETh:
TEOJIOJUT CO IITATHBOM;
OTBEC JUTS IIEHTPUPOBAHMUS TEOOJINTA HaJl TOUKO#; HUBEIMPHYIO pEiKy; Bexu (2 miT.);

IMOJICBBIC KYPHAJIbI U KPOKH.

4.2 TloneBbie padoOTHI MPH MNPOIOJIKEHHH BHICOTHOTO X012

BbICOTHBIN XOJ] TPOKJIAABIBAIOT MO TOYKAM TEOAOJMTHOTO XO0Ja, MPH 3TOM Ui KaKIOH CTOPOHBI
NPEBBIILICHUE OMPEACISAIOT MPSAMO W OOpPaTHO METOJAOM TPUTOHOMETPHYECKOrO HHUBENUpOBaHMs. HaunmHath
BBICOTHBIN XOJ| CJICAYET C MEPBOil TOYKM 3aMKHYTOI'O TEOJOJHUTHOTO XOJa, Ha ITY ke TOUYKY OCYILECTBISIOT U
3aMbIKaHUE XO/1a.

Ha xak/10if u3 TOYeK X0/1a yCTaHABIUBAIOT TEOJI0JIUT, TOPU3OHTUPYIOT U LIEHTPHUPYIOT C OMMOKOIT He Goiee
5 MM, U3MepsOT BhicoTy mpubopa i. Busupyror npu kpyre neo (KJI) Ha Bexy, yCTaHOBJCHHYIO Ha 3aHIOIO
TOYKY, ¥ CHHUMArT OTcueT JI Mo BepTHKaIbHOMY Kpyry. M3MepsioT M 3aluChIBAlOT BBICOTY BHU3UPOBAHHS V.
BusupyroT Ha Bexy, YCTaHOBJICHHYIO Ha TEPEIHIOI TOYKY, MOBTOPSIOT ACHCTBHS M0 H3MEPEHHIO BEPTHKAIBHOTO
yraa npu kpyre KJI u BeicOThI BusupoBanus V. [lepeBoast TpyOy depe3 3€HUT, BUBUPYIOT Ha KOOPIHHATHI BCEX
BEPILHH TEOJOJIUTHOTO X0/1a.

Bce 3ammcu B BEIOMOCTH BBIYMCIICHUS] KOOPJIMHAT BBIMONHSIOT YEPHWIAMH C yKa3aHHEM Ha e¢ JIUIEBOIl

CTOpPOHE HOMEpa U COCTaBa Opurabl, 1aThl U GaMUIMN BEIYUCIHUTENCH (TEPBOW M BTOPOi PyKH).

4.3 CocraBiaenne miaHa. OTyeTHbIe JOKYMEHTBI

CocraBineHue IJlaHa HAYMHAIOT C Pa3OMBKM MPSMOYTOJBHOW KOOPIMHATHOW CETKM Ha KBaApaThl Co
cropoHamu 5 mwnu 10 cwm.

[TocTpoeHne KOOPIMHATHOW CETKH BBINOJHSIOT HA JIMCTE TUIOTHOW 4yepTekHOW Oymarw. [Ipu odopmuenun
TUTaHa HEOOJBIINX YYaCTKOB MECTHOCTH CETKY KBaJpaTOB MOJYKHO Pa3OWTh CIEAYIONIUM IMPOCThIM criocobom. C
yIJla Ha YroJ JUcTa OyMar#n TOHKO OYMHEHHBIM KapaHJAaIlOM MPOBOJAT ABE AWAroHaau. M3 TOYkM mepecedeHus

JII/I&I‘OH&HGIZ OTKJIAABIBAIOT HHUPKYJICM-U3MCPUTCIIEM YCTBIPE pPaBHBIX OTPE3Ka. COG)II/IHI/IB KOHIBI OTPE3KOB
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NOPSIMBIMU  JIMHUSIMH, TOJTYYar0T NPSIMOYTOJbHUK, KOTOPBIM CIYXKUT OCHOBOW ISl TOCIEAYIOIIeH pa30uBKU
KOOpJMHATHOW ceTkn. Ha cTopoHax mpsIMOYTOJIbHHKA MPH TIOMOIIH ITUPKYIIS-U3MEPHUTENS OTKIIAABIBAIOT OTPE3KH
(5 wm 10 cm). CoeAMHHMB NHHUSMU COOTBETCTBYIOIHME TOYKH MPOTHUBOIMOJOXKHBIX CTOPOH MPAMOYrOJbHUKA,
MONYYar0T CETKY KBajpaToB. [IpaBMIILHOCTH MOCTPOCHHS CETKH MPOBEPSIOT CPABHCHUEM JUArOHalIel KBaJApaToB U
JUTMH X cTopoH. [Ipu nocTpoeHnu KOOpAMHATHON CeTKU Ha JucTax ¢opmara A3 ucrnons3yrot tuneiky JIBJI.
Pacxoxnmenust He pmoikHbl mnpepbimnate +0,2 M. Jluaum koopnauHatHOW cerku, KpatHele 100 M,
OIM(POBBIBAIOT B KUJIOMETPAX U IMOJIMUCHIBAIOT B COOTBETCTBUM CO 3HAYCHHMSMH KOOpAMHAT BepiimH. Hakmaaka
TEOAOJUTHOTO XOJIa MPOM3BOJHUTCS IO BBHIYHMCICHHBIM 3HAYEHHUSIM KOOpAMHAT. [IpaBHIBHOCTh HAaHECEHUS
KOHTPOJIUPYIOT TI0 U3MEPEHHBIM JJTHHAM CTOPOH MEXKAY COOTBETCTBYIOIIMMH TOYKAMHU XOJia, KOTOPhIE BEIOUPAIOT
u3 rpadsl 6 BeOMOCTH.
Hanecenne curyanuu ocymiecTBIsSeTCS MO JAaHHBIM abpuca OT JMHUM M BEPUIMH TEOJOJHTHOTO XOJa B
COOTBETCTBUU C YCIOBHBIMU 3HaKaMH, NPHUHATHIMU Juis tuiaHoB Macmrada 1:1000. CrocoObl mocTpoeHus
KOHTYPOB Ha TIAHE COOTBETCTBYIOT CIIOCO0aM ChEMKH B TOJIe. YKa3aHHBIE B a0puce pACCTOSHHUS OTKIAIBIBAIOT C
MOMOIIBIO IUPKYJII-U3MEPUTEINS, YTONPHIKA W MACIITA0OHON TMHEWKH, a TOPU30HTAIBHBIE YTJIIBI - TPAHCIIOPTUPOM.
CocraBneHHBII B KapaHAamie IUIAH KOPPEKTHUPYETCS B IOJIe W TIOCHEe TPOBEPKH €ro MpenojaBaTeieM
BBIUEPUMBACTCA TYIIHIO: TUHIH KOOPJMHATHON CETKH, MECTHBIE MIPEeIMETHl M 3apaMOYHOe 0(OPMIIEHHE - YEPHBIM
[[BETOM, BOJIa - 3€JCHBIM, JMHUU TEOJOJIUTHOTO XOJa - KpacHbIM, TonmuHa juauid - 0,1-0,2 mM. 3apamouHoe

O(i)OpMJ'IﬁHI/Ie IJIaHa BBINIOJHAKOT B COOTBETCTBHUHU

4.3. CbéMKa MECTHOCTH

Ilocne mnponoxeHWss M YBSI3KM BBICOTHOTO XOJa IMPHUCTYNAIOT K ChEMKE MECTHOCTH. YCTaHAaBJIMBAIOT
TEOAOJINT Ha CTAHIMK U OPUEHTHPYIOT 0° iiMOa rOpU30HTAIBHOIO Kpyra Ha COCEIHIOI0 CTaHLMIO X0/4a. PeeunbiMu
(MMKETHBIMU) TOYKAMHU CITY)KaT YETKO BBIPOKECHHBIC H3JIOMBI KOHTYPOB M XapakTepHble TOUkU penbeda. Yucio
PEEUYHBIX TOYEK JOJKHO OBITh JOCTATOUHBIM AJISI IPABUIILHOTO M300paXkeHHs penbeda U CUTYaLHH.

PaccrossHus 0T TeomonWTa O PEEUHBIX ToueK He MoJDKHBI mpesbimate 100 M. Ilpm BeIOOpE peedHBIX TOUCK
HEOOXOIMMO CIEAUTh 3a TeM, 4TOObl OHM PABHOMEPHO pAaCIOJIAralMCh BOKPYTI CTAaHLMH M 0OeCIeYMBaIH
CIUIOIIHYIO CBhEMKY ydacTKa. Pe3ynpTaTbl BceX W3MEPEHHMH Ha CTAaHIUM 3aHOCAT B XYypHaJ TaxCOMETPHUYECKOU
cbeMKH. OIHOBPEMEHHO CO CBhEMKOW Ha KaXIOW CTaHIMH BeayT aOpuc (KPOKH) C 3apUCOBKOW CHUTYallHH.
CocraBiaTh KPOKH HAaUMHAIOT C TPOBEACHMS HAYAIBLHOTO HANpaBJieHUs (HANpaBiIeHHs Ha OJHY M3 COCEIHUX
CTaHIMii), OT KOTOPOTO BEAYT ChEMKY pEeuHBIX TOoueK. Hymepauusi peeyHbIX TOYEK MPHHUMAETCS CKBO3HAs IO
BCEW ChEMKE M JOJDKHA COOTBETCTBOBATH HYMEpAIMU B KYpHAJIe TaXeOMETPUUECKOH cheéMKH. Penbed n3oOpaxaror
CTpENKaMH, YKa3bIBAIOIIVMHU HaIpaBJIEHHE CKAaTOB, CUTYalMIO - TOYKAMH KOHTYPOB C TOSCHHUTEIBHBIM TEKCTOM.
Kpokn u >KypHal TaxeOMETpUYECKOW CBEMKH SABJISIOTCS OCHOBHBIMH JOKYMEHTaMU TIPH COCTaBIICHUHU
Tonorpadu4Ieckoro riaHa.

JHomyctumasi BRICOTHAsI HEBSI3Ka Xo0J1a onpeaensercs no popmyine = 0,12 m,
rae P - mepumeTp Xoma B COTHSAX METPOB; N - YHCIO CTOPOH Xoma. Tabi. 6 coAepXUT HOMepa CTaHIIUH M
pacCTOSHUS MEXAYy HHMH, B3SThIE M3 BEJAOMOCTH BBIYMCICHHS TEOAOJMUTHOTO Xoha. B rpadsl 3amuchiBaoT
BBIYUCIICHHBIE TpSMbIE W OOpaTHbIE TNPEBBINICHUs TOYEK XO0Ja, M cpedHue W3 HuX. [Ipu 3ToM cpemHemy
HPEBBILICHUIO IPHCBAUBAETCS 3HAK NIPSIMOTO NIPEBBIILICHHUS.
OmnpenenstoT BEICOTHYIO HeBsi3Ky fh B 3aMKHYTOM MM B pa30MKHYTOM X0/1aX 110 (hOpMyJIam:
a) B 3amkHyTOM Xoze fh = Ibcp ;
6) B pasomkuytoMm xoze fh = ITbep - (Hn - H1).
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JonycTumMylo HEBA3KY BBICOTHOTO XOJa BBIYHCIAIOT 1O (QoOpMyle, pacmoyiokeHHOW mox Tabn. 6. Ecmm
(akTHUeckass HeBs3Ka BBICOTHOTO XOJa MEHbBIIE WM paBHA JOMYyCTUMOW, TO B CpeIHHE MPEBHIMICHUS
MPOMOPIMOHANRHO JJIMHE CTOPOH CO 3HAaKOM, OOpaTHBIM 3HAKy HEBSI3KH, BBOJIAT TIOTIPABKA M TIONYYarOT
YBSI3aHHBIE NPEBBILIEHNS, KOTOPHIE UCIOIB3YIOTCS 3aTE€M JIJIsl BBIUYMCIIEHUS BBICOTHBIX OTMETOK cTaHuuil. Ilocne
3TOrO MPUCTYMAKT K 00pa00TKe KypHaIa TaXCOMETPUUIECKON ChEMKH M0 CTaHIUsIM. DopMyIbl Jj1sl BEIUUCICHUH
npeacraBieHsl noa Tadm. 5. CocraBieHue miaHa HAYMHAIOT C MOCTPOEHHUS KOOPAWHATHON CETKH W HAHECEHHS
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 mociemaoBaTeabHOCTH. COBMEMIAIOT IIEHTP TPAaHCIOPTHPA C HAIPaBJICHUEM,
Harpumep |—II. OT HauanpHOTO HampaBiEHUS MO TPAHCIOPTHPY OTMEUAIOT TOPU3OHTAILHBIA YTOJI HAa PECUHYIO
TOUKY, yKa3aHHyI0 B >KypHajne. Bmonp 3Toro HampaBieHHS C TOMOUIbIO JIMHEMKM W IUPKYJIA-U3MEPUTENS
OTKJIQJIBIBAIOT PAcCTOSIHME B MacluTale MiiaHa M HaKaJbIBAalOT TOYKY. PA0M c Hell HaHOCAT HOMEp M OTMETKY,
okpyrnerHyto 1o 0,1 m. [TomoOHBIM 00pa3oM HAHOCAT BCE PeeyHbIe TOYKH M M0 HUM BBIUEPUYHBAIOT CHTYAIHIO H
penbed cornacHo kpokam. [Ipu pucoBke penbeda ropu30HTAIIME € XapaKTEPHBIX TOYEK MECTHOCTH
CbEMKYy pEeevHBIX TOYEK HAYMHAIOT C OPUCHTUPOBAHMS JIMMOA Ha COCENHIOW CTaHIWo, Hanpumep Ha Il Jlns
3TOrO, ycTaHoBUB mipu KJI 0TCue€T 1o ropusoHTansHOMY Kpyry, paBHbIH 0°, 3aKpeIsgioT amuaaay u HaBOAIT TpyOy
Ha Bexy craHiuu ||, mocne dero 3akpemraror numO. 3aTeM, OTKPENUB aluIaay, HaBOAAT TPyOy Ha peiiky,
MPOU3BOAAT OTCUCTHI IO TOPU3OHTAILHOMY KPYTy M IO AansHOoMepy. [Ipu 3ToM pexoMmeHayercsl ycTaHaBiIMBaTh
MEHBILHMIA OTCYET MO AATLHOMEPHOW HUTH, PaBHbIH LenoMy yucity MeTpoB (Hanpumep, 1000 mm). 3atem, aeiicTBys
MHUKPOMETPEHHBIM BUHTOM 3PHUTENBHON TpyObl, HABOASAT CPEOHIOI HUTh CETKM HUTEH Ha BBICOTY TEOJOJIHTA,
OepyT OTCUET 1O BEpPTHKAILHOMY Kpyry. Pe3ymbTaTsl u3MepeHMH Ha peedyHyl0 TOYKY 3alMChIBAlOT B
COOTBETCTBYIOIIUE Tpadbl KypHana. Ecmu cpeqHss HUTH CETKM HUTEH NPU HM3MEPEHWH BEPTHUKAJbHOTO Yria
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 U3MEPCHUA, U T. I. 3aKOHYMB Ha6JIIOI[eHI/ISI Ha BCC PECUHBIC TOYKU (O6I)I‘IHO o xony
4acOBOM CTpPENKH), TPyOy BHOBb HABOJAT Ha BEXY, YCTAHOBICHHYIO Ha Touke Il, 4TOOBI yOEmUThCS B HEM3MEHHOM
MOJIOKEHNH TUMOa BO Bpemsi paboTel. EciM MOBTOPHBIN OTCYET OTJIMYAeTCsl OT HavyalbHOro 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;
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pa30uBKa MUKETaka U ChEMKa MECTHBIX MPEIMETOB;
U3MEpPEHUE YIII0B MIOBOPOTA;
pa30uBKa KpPYroBBIX KpPUBBIX Ha IOBOPOTE TPAacChl; IMPOJIOJIBHOE M IONEPEYHOE

HUBCJIMPOBAHUC TPACCHI.

Bce srtannl molieBBIX pa60T 6p1/1rana BBIIIOJIHACT B COOTBCTCTBHH C 3aJaHHUCM PYKOBOAUTCIIA

IMPAaKTHUKU.

I[J'Iﬂ IIpOU3BOZACTBA pa60T Tpe6YIOTC$I CJICAYIOIHUE UHCTPYMCHTHI U O60py,[[OBaHI/IC: TCOO4OJIHUT CO

IITATUBOM;

HUBEIIND;

peliku HUBeIMpHbIE (2 1WT.);

MCpHas JICHTA UJIM PYJIETKA, BEXHU U KOJIbs, IIOJIEBBIC )KyYPHAJIbI.

45 Pa30uBKa nuKeTaxka U BeJleHHe MUKETAKHOTO JKypHaJia

Pa36uBka mukeTa)ka BKJIIOYAET: BEUICHHME U M3MEPEHHE JMHHM;, pPacCTaHOBKY MHKETOB U TLIIOCOBBIX
TOYEK; ChEMKY MECTHBIX MPEAMETOB U BEJICHUE MUKETAXHOTO XypHala. BelleHne JMHUIA MPOU3BOIAT TEOJO0IUTOM,
Ha4YMHAs OT UCXOIHOH Touku. [Ipsmonunelinbple yqacTku mposemuBaroT depe3 kaxasie 100 m. ['opu3oHTaNBHBIE YT
(mpaBble), HEOOXOAMUMBIC ISl BBHIYMCICHHS YIJIOB TMOBOPOTA TPAcChl, U3MEPSIOT OJHUM TmpreMoM. C HOMOIIbI0
Oycconu ONpeessIoT a3UMYT TEPBOTO MpIMOJMHEHHOTro yuacTtka. Hymeparuto 100-MeTpoBbIX yyacTKOB (IIMKETOB)
HaunHatoT ¢ Hymesoro (ITKO, TTK1, TTIK2 u 1. a.). B Toukax m3jgomMa MECTHOCTH (XapakTEpHBIX TOYKaxX penbeda)
BBIOMPAIOT IUTIOCOBBIE TOYKH, KOTOPBIE HYMEPYIOT IO MPEABIAYIIEMY (BBICOT, [HA KOTJIOBHH, CEIJOBHH) Ha IUIaHE
IPOBOJAAT BOAOpA3JENbHBIC JIMHUHM, TalbBETH M MEXKIY TOYKAMH C M3BECTHBIMM OTMETKAaMU BBINOJHSIOT
UHTEeproaupoBaHue. [lolydeHHbIE TOYKM C OJMHAKOBBIMH OTMETKAMH COCIMHSIOT IUIABHBIMU JIMHUSIMH -
rOpU30OHTAISIMH. Ha 3aMKHYTBIX TOPH30HTAIAX, 00O3HAUYAIOIIMX XOJMBI WM KOTJIOBUHBI, & TaKK€ B MECTax, TJe
4YTeHHe penbeda 3aTpyaHEHO, YKa3bIBAIOT OepriuTpuxu. ['OpM3OHTAIM HE NPOBOIAT Yepe3 KOHTYPHI 31aHMH,
HCKYCCTBEHHBIX COOPYKEHHH, PEKH, 03€pa U T. II.

BrImoHeHHBIH B KapaHaallle Mi1aH CBEPSIOT C MECTHOCTBIO, U MOCIE YCTPAHEHUS! HEOCTaTKOB, YKa3aHHBIX
npenojaBaTelieM, NOJrOTaBINBAIOT €r0 K BEIYEPUHUBAHUIO TYIIBIO.
C mmaHa CHMMAOT KaJbKy BBICOT, HAa KOTOPOH YKa3bIBAalOT HYMEPALMIO W OTMETKH BCEX CTAaHIMH M PEedHBIX
TOYeK. /13 OONBIIOro KOJMYECTBA BHICOTHBIX TOYEK Ha IUIAHE OCTABIISIOT JIMIIb 8-12 OTMETOK XapaKTePHBIX TOUYCK
MECTHOCTH, OOJIeTHalONIMX YTeHHe penbeda. Bee BeroMorartenbHble TIOCTPOCHUS W HAJMUCH YOMPAIOT MSTKON
PE3UHKOM.

BeryepunBanue TmiiaHa TPOM3BOAAT B CTPOIOM  COOTBETCTBHM C  «YCIIOBHBIMH  3HAaKaMd IS
tTonorpaduueckux mianos Macmrados 1:5000, 1:2000, 1:1000 u 1:500». 'maporpadmuio BEIYEpUMBAIOT 3€JICHBIM
[[BETOM, penbed - KOPUYHEBBIM (OKCHOW CHEHOi); Haamucw, nudpbl ¥ KOOPIMHATHYIO CETKY, a TaKKe

3apaMoYHOe 0(hOPMIICHHE - YEPHBIM IIBETOM.
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Tonmmua ropuzontaneit 0,1 MM, kakaas yeTBepTas TOPU3OHTANbL NpHU BbicoTe ceyenus 0,5 M u kaxnas
nsATas TOPU3OHTalb NpH BeicoTe cedeHus 1 M yrommatorcs no 0,2-0,3 Mm. B pasppiBax yTOJNIICHHBIX
TOPHU30HTAJICH MOAMMCHIBAIOT UX OTMETKH TaK, YTOOBI BepX MU(PHI OBLT 00paIieH B CTOPOHY IMOBBIMICHUS CKaTa
MECTHOCTH.

B pesynbprare TaxeoMeTpU4ecKoi ChbEMKHU OpHrazna npeJocTaBIisieT CIeAYIOMNEe OTYETHBIE TOKYMEHTHI:
JKYpHaI U3MEPEHHS BEPTHUKAIBHBIX YTIIOB BEICOTHOTO X014,

BEZOMOCTb BBICOTHOTO XOJa;

JKypHaJl TaXEOMETPUUECKON ChEEMKH;

KPOKH Ha KaXXI0H CTaHIINHY,

KaJbKa BBICOT,

rwiad B Macmrade 1:1000.

5. TEOJE3MYECKHME W3BICKAHMS TIPU IPOEKTUPOBAHUU UM CTPOMUTEJBLCTBE
COOPYKEHUM JUHEWMHOI'O THUIIA

5.1. Copep:xanue pador

[Ipu BbIMONIHEHUU PAaOOTHI CTYIEHTHI JOJKHBI MOJTYYUTh HABBIKM B HHUBEIMPOBAHUM COOPYXKEHUN
MHEIHOro THUMA - 10pOT, BOAOIPOBOAOB, KaHAIM3ALIUHU U JIp.

Ecnu hu - hk 0 5 MM, To BBIMONHSAIOT 1. 5 1 T. A. CleayeT yuuThIBaTh, YTO IATKU KPACHBIX CTOPOH
peek Moryt umMeTh pa3zHocTh 100 MM. Bee 3anuncu BeyT B )KypHajie TEXHUUYECKOIO HUBEIMPOBAHUS .

[Ipy HMBENMPOBAaHMWU HA KPYTBIX CKATaX, KOrJa HEBO3MOXHO IPOHUBEIUPOBATh 3aHUI U NEpPEIHUI
HUKETHI OJTHOBPEMEHHO C OJIHON CTaHIIMHU, HA3HAYAIOT JOTOIHUTEIbHBIE (MKCOBBIE) TOUKH.

HusenupoBanue 3akaHUMBAIOT Ha perepe B KOHIE Tpacchl. OTMETKY ATOTO pernepa CpaBHHUBAIOT C

BBIUUCIICHHOW. JOMTyCTUMYIO HEBSI3KY ONPEEISIOT 10 hopMyIie.

5.5. KamepaibHblie padoThI

KamepanbHble paboTbl COCTOST U3 CAEAYIOLIUX 3TaroB!
-BBIYUCIICHUE OTMETOK HUBEIMPHOTO X013,
-COCTaBJIEHHE U BbIYEpUYUBAHHUE MPOQUIA TPACCH U TTOMEPETHUKOB.
BrlunicnieHre OTMETOK HHMBEIHPHOIO XOJAa HAYMHAIOT C BBIUHCIECHHS OTMETOK CBA3YIOINUX TOYEK W
MIOCTPAHUIHOTO KOHTPOJIS JKypHana. OTMETKH IIIFOCOBBIX TOYEK M MUKETOB BEIYUCIIAIOT MOCIE YPABHUBAHUS XO/A.
Ecnu HeBsi3ka X0J]a MEHbIIE AOYCTHUMOM, €€ pacpeesssioT paBHOMEPHO Ha KaXIYIO CTAHLUIO ¢ 00paTHBIM

3HAaKOM.
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OTMETKH MPOMEXKYTOUHBIX TOUYEK BBIYHCIIIOT Yepe3 OpH30HT mpubopa. [IpomonbHblid mpoduis Tpaccsl
CTPOUTCA Ha MUJUTMMETPOBOW Oymare Mo HHMBEIMPHOMY M NMUKETAXKHOMY KypHanaM. Macitad TopH30HTaIbHBIX
paccrostauii Beioupatot 1:2000, a Beptukanbhbix - 1:200. CocraBnenue mpoduis HAYWHAIOT C TIOCTPOCHHS CETKH,
cozeprKaHue KOTOpoii mpencTaBieHo Ha puc. 7. [locaenoBaTenbHO 3aMONHIIOT CTPOKH «PACCTOSHUS) M «ITHKETHD»,
«(akTHyeckue OTMETKN», a TAKXKE «IUIAH TPACCBD) M «CUTyalus». Ha ocHOBaHMH (DAaKTHUECKHX OTMETOK CTPOST
npoduiIb Tpacchl, OTKIaAbIBAs 3HAUEHHUS B BEPTHKAJHHOM MacliTabe W COSAMHSS MOIYYEeHHBIC TOUYKH NPSMBIMHU
OTpEe3KaMHu.

Jlanee mpuCTymalOT K HPOEKTHPOBAHUIO, JUII YEro HAMEYaloT OYAYNIYI0 TpacCy M pPacCUMTBHIBAIOT
NPOCKTHBIC YKJIOHBI M OTMETKH MOJIOTHA JOPOTH. YKJIOHBI PAacCUUTBHIBAIOT MO ydacTkam (cekiusm). I'nme -

OTMCTKA KOHIId CCKIUU, ONPCACIIACTCA I’pa(l)I/ILIGCKI/IM NOCTPOCHUECM,

NHMKETY IUTIOC paccrostHie oT Hero 10 ganHo# Touku ([TK1 + 30). Pa30urble NHUKETHI JOJDKHBI HMETh
CTOMETPOBYIO JUIMHY B TOPHU30HTAIBHON IMIOCKOCTH. [l03TOMY TpWM Hajnwyuu YKIIOHa MeCTHOCTH Oosiee 2°
WU3MEPSIOT Yroj HAaKJIOHA W BBOJSAT MONPABKY B M3MEPEHHYIO JIMHUIO. BelWuuHy MONPaBKH ONPEACIAIOT IO
¢dopmyne . B xapakTepHBIX MecTax Tpacchl pa30mBaroT morepedHukd Ha 20 M BIEBO W BIPAaBO OT TPACCHI.
OMHOBPEMEHHO € Pa30MBKOIl MUKETaXKa MPOU3BOMAT ChEMKY MECTHBIX MPEIMETOB BIIOJIb TPACCHI HA MIHPHHY JIO
50 M. CbeMKYy MpeIMETOB BBINOJHSIOT CIOCOOOM MepneHauKyyIspoB, 20 M - HHCTpyMEHTaIbHBIM, Hajee -
rIIa30MEpHO.

B mukertaxxHOM JKypHale OCh Tpacchl W300paKarOT B BBIIPSIMIICHHOM BHJE, IMOBOPOTHI 00O03HAYAIOT
CTpeNKaMH C yKa3aHWeM 3Ha4eHHs yria. DJEeMEHThl KPUBBIX PACCUUTHIBAIOT HA OCHOBAaHHWM YTIiia TIOBOPOTA U
paauyca o Gopmyaam:

- TAHT'€HC KPUBOW;

- OuccekTpuca KpUBOH;

- JUITMHA KPUBOH.
[TukeTHOE 3HAUYCHNE HAaYaNa U KOHI]A KPUBOM PACCUUTHIBAIOT IO 3aBUCUMOCTSM: ; U KOHTPOJIUPYIOT .

3apucoBka miaHa MecTHocTd B Macmtabe 1:2000 Benercss Ha MHJUTMMETPOBOH Oymare.

5.4. HuBenupoBaHue Tpaccol

HuenupoBanue Tpacchl NPOU3BOAAT B LENAX OIPENEICHHUS OTMETOK BCEX 3aKPEIUICHHBIX Ha
MECTHOCTH TOYEK (ITUKETOB, MIIOCOBBIX TOUYEK, TJABHBIX TOYECK KPUBBIX). HUBENMMpOBaHWE BBIMOIHSAIOT
Ccroco0OM «U3 CEPEIUHBI» U HAYMHAIOT €TO0

C TOYEK, BBICOTa KOTOPBIX H3BECTHA, - pernepoB. B mpoliecce HUBETMPOBAHUS PA3NUYAIOT CBSZYIOLIUE
(oOtue st IBYX CTAHIMNA HAOMIOACHHUS) M TPOMEKYTOUHBIEC TOUKH. OTCYETHI HA CBSA3YIONIME TOYKU CHUMAIOT TI0
YCPHOM U KpacHOU CTOpOHAM pelKH, Ha MPOMEKYTOUYHBIE TOUKH - TOJBKO [0 USPHOM CTOPOHE.

[Mopsimok B3sITHA OTCUYCTOB HA CTAHIMH. OTCUCT [0 YEPHON CTOPOHE 3aHEH peiiku; OTCUCT MO YepHOU
CTOpOHE TepenHel peiku; OTCUET MO KPacHON CTOPOHE MepeaHei PEerKu; OTCUYET MO KPacHOM CTOpPOHE 3aaHei
peiku;

[To BeImoMHEHNUN M. 1-4 BBIYUCISIOT NPEBHIIICHUS HA CTAHIIAN TI0 YePHON U KPACHON CTOPOHAM peeK:
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CTOPOH CETKM KBaJpaToB, a TAaK)KE MECTa YCTaHOBKU NMpuOopoB. Ha MecTHOCTH CTPOSIT CETKy KBaapaToB C
mmHO#M ctopons! 10 M. Ilnomans pa30uBKM yKa3blBaeT PyKOBOAMTENb MPAaKTUKU. [IpsAMOIMHEHHOCTH CTOPOH M
NEePIEeHANKYIIPHOCTE BEPIIMH 00ECNEeYHBAaOT C IOMOIIBIO TEOAONMWTa M SKepa. BrluepumBaror abpuc u
NPUCBAMBAIOT BEpUIMHAM KBaApaToB HoMmepa. HuBennpoBaHHE HAaYMHAIOT C TOYKH, KOTOPYIO HPUHUMAIOT 3a
YCIOBHBI pemep C OTMETKOH, yKa3aHHOH pYyKOBOAWTEIEeM IpakTuku. HaOmiogeHus Nmpou3BOASAT HUBEIHPOM
CIocoOOM U3 CEpPEAMHBI 10 BO3MOXHOCTU € OJHOW cTaHuud. OTCUETHI MO pelKaM CHUMAIOT TOJBKO IO YEpHOM
CTOpoHEe. Pe3ynmbTaThl M3MEpEHUH 3aHOCAT B JKypHal TEXHMYECKOTO HHUBENMpoBaHUs. Eciu HUBenMpoBaHHE
y4acTKa BBINOJIHAETCS C HECKOJIBKHX CTaHIMH, TO MPOKJIaAbIBAIOT 3aMKHYTBIH XOJI C OTCUMTHIBAHHEM IO JIBYM

CTOpOHaM pPECK.

6.3. KamepaabHbie paGoThl

OO0pabarbIBatOT Pe3yJIbTaThl HAOIIOICHUH, I YEr0 PaCCUYMTHIBAIOT BBICOTHBIC OTMETKU BEPIIMH KBaJPaTOB
yepe3 TOPU30HT Mpudopa Mo 3aBHUCUMOCTH, TJ€ - FTOPU3OHT MPHOOPA; - OTMETKA YCAOBHOI'O perepa U - OTCYET 110
pelike, YCTaHOBJICHHON Ha perepe; - OTCUYCTHI Mo pelKkaM Ha BEePIIHHAX KBAJpPaTOB. EciM MPOJIOKEH HUBEITHPHBIH
X011, To BeraucsaoT fh gom = (Mm). BeuepunBaroT Tonorpaguueckuii miaH B BUAC CETKH KBaAPaTOB B MacIiTade
1:2000, rae HaANMCBHIBAIOT OTMETKU BepIIWH. [10 MMEIONIMMCS JaHHBIM BBIYEPUHMBAIOT peiibe() TOPU3OHTAIIMHU C
BbICOTO# ceueHus 0,2 M O M3BECTHOM METOTHKE.

PaccunThiBalOT 0OBEMBI HACHITICH W BBIEMOK JUTS KOXKJOTO KBaJpaTa U X - OTMETKA Havana ceximy; d - amuHa
CEKITUH.

PaGO‘-II/Ie OTMCETKHU JOJIKHBI YKa3bIBaTh FHY6I/IHy BBICMKH WJIM BBICOTY HACBLIIIN B HaHHOﬁ TOYKE. 3Ha‘-IeHI/Ie
pabodeld OTMETKH pacCUYUTHIBACTCS KaK pPa3HOCTh MeEXAy (aKTHIeCKOW MW TPOCKTHOH oTMeTkamu. llpwm
HEOOXOIMMOCTH YCTPOUCTBA HACHITM PabOUyr0 OTMETKY HAJMUCHIBAIOT BhIIE TpaduKa, MPU YCTPOHUCTBE BHIEMKH
- HIDKE JIMHUU TPOQUIISL.

OTBICKaHI/Ie TMMOJIOKCHHUSA TOYECK HYJIEBBIX pa60T IIPOU3BOJAT IO USMCHCHUIO 3HaKa pa60111/1x OTMETOK C BBICMKHU
Ha HACBITb W HA000pOT. [IJII TOYKM HYJIEBBIX padOT PACCUNUTHIBAIOT €¢ IMOJOKEHHE OTHOCHTEIHHO ONMDKAWITIX
nuketoB. [lonepeunnku cocraisoT B macrade 1:100.

Otuer 00 y4eOHOH NpaKTHKE BXOAHWT B TEpPEUYCHb OOS3aTENBHBIX TOKYMEHTOB, MPEAbBSIBISIEMBIX
Opurazoi CTYICHTOB IIPH ClIaue 3a4eTa.

O0s13aTeNnbHBIE Pa3/eibl OTUCTA:

BBCJCHUE;

reosioro-reorpagudeckasl XapakTepUCTHKa paiioHa paboT: KiIMMat, TUaporpadus, pacTUTEILHOCTS,
MOYBBI U TPYHTHI, HACEJICHHBIE MMYHKTHI, JOPOKHAS CETh U T. .

tonorpado-reofe3nueckas H3ydeHHOCTh paiioHa padoT;

ChEMOYHOE OOOCHOBaHHE: BBIOOpP MeETOJa CO3JaHUS CBEMOYHOTO OOOCHOBaHHS, BBIOOD
U3MEPHUTEILHBIX TPUOOPOB, MOBEPKH M MCCICIOBAHUS MPHOOPOB U 0OOPYIOBaHUS, METOJIUKH U3MEPCHHH,
KOHTPOJIM U IOMYCKH IPU U3MEPEHUSX, OLIEHKA KA4€CTBA BBIITOJIHEHHBIX U3MEPEHUN;

3aKJII0OYCHUC.
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[Ipu Hanucanuu oT4YETA CIEAYET MOIB30BATHCS Y4eOHOM, HOPMATUBHON M CIIPABOYHOM JTUTEPATYPOI.

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. mpenoaaBaresib Masnbiie A.B. - .

Tporpamma o06pena Ha 3acenanmn Kaenps or « 05 » Cérers€d i/ 20 7 rr., Tiporokon Ne &

3aBeyromHii Ka(benpoﬁ% >3 /A.A. 1lpirankos
Lo
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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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