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BBEAEHHUE

Meroauueckue yka3zaHHsl MOpPEIHA3HAYEHBI MJi1 CTYAEHTOB, OOYYalOIIMUXCS IO
cnenuanbHocTr 08.02.02 CTpouTENBbCTBO U AKCIUTYaTALUS NHKEHEPHBIX COOPYKEHUN U
ocBauBaronux OI1.04 «MuxeHepHas reone3us».

IIpakTnyeckoe 3ansaTue Nel

Tema: Pemrenue 3a1a4 HAa MacCIITAOBI
Iean 3ansaTHA:

1. Hayunthcs ompenensiTh JJIMHBI OTPE3KOB Ha IJIaHE B Mepax JIMHBI Ha
MECTHOCTH M OTKJIJbIBATh 3a/IaHHBIC JUTMHBI Ha TUTaHE.

2. Pa3BUTh HAaBBIKM BBHIMOJIHCHHUS METPUUYCCKUX M3MEPEHUN HA TOMOTPaPUIECKOM
rane (kapre).

3. HayuuThcs paccuuThIBaTh TOYHOCTH MacmITada.

OCHOBHbIE TEOPETUYECKHE MOTOKEHUS.

I'eone3ust — CI0BO IPeUECKOro MPOUCXOXKICHUS, 00pa30BaHO U3 JIByX IPEUECKUX
cioB ge (reo) 3emuiss u daizo (maiia30) pasgessito, 4YTO B IEPEBOAEC O3HAYAET
3emuiepasjesienne. Takoe OyKBaJbHOE OINPEICIICHUE Ie0/I€3UU TOBOPUT TOJIBKO JIUIIb O
TOM, 4YTO OHA SIBJIIETCSA OAHOW M3 JpEeBHEHMIIMX HAayK o 3emiie. Bo3HuKIA 3Ta Hayka c
HayaJIoM 3emileienus. B Iporecce HCTOPUYECKOrO Pa3BUTHs COACPKAHUE KaXIAOU
HAYKU HETPEPHIBHO MEHSETCS, B CBSI3U, C YEM HEU30EKEH pa3pbhiB MEXKIY Ha3BaHUEM
HayKu U €€ coaepxaHueM. Tak, HarpuMep, reoMeTpus OYKBaJbHO ONPEAENAETCS Kak
3eMJIeM3MepeHue.

Opnako B Hame BpemMsi HM3MEpPEHHUs Ha 3emile He SBISIOTCS MPEeAMETOM
reoMerpuu. [laHHON mpoOiemoil 3aHMMaeTcsl reoae3usi — Hayka 00 HM3MEpPEHMsIX Ha
36MHON TOBEPXHOCTH M B OKOJIO3EMHOM IPOCTPAHCTBE, a TAKKE O BBIUHUCICHUSAX U
rpauyecKuX MOCTPOCHUSX, TPOBOIUMBIX:

— JuIs onipeneneHust GUrypsl U pasMepoB 3eMJIM KaK MJIAHETHI B 1IEJIOM;

— HCCIIEIOBAHUS JBUKECHUS 36MHOU KOPBIL;

— u300pakeHus1 3eMHOM MOBEPXHOCTU U OTACNBHBIX €€ YacTeil B BHJIE IUIAHOB,
KapT U npo¢uiel (BepTUKAIbHBIX Pa3pe30B);

— peuieHHsi pa3HOOOPA3HBIX HAYYHBIX U MPAKTUUECKUX 3a]ay MO CO3JaHHUI0 U
JKCIUTyaTallUd HCKYCCTBEHHBIX COOPYKEHHMH Ha 3€MHOM TOBEPXHOCTH M B
OKOJIO3€MHOM IIPOCTPAHCTBE;

— CO3JaHMsl TEOJE3UYECKHX OIMOPHBIX CETel KaK OCHOBBI [JISi BBITOJHEHUS
BBIIIICTIEPEUYHCIICHHBIX 3a/1a4.

TakuM 00pa3oM, MPEIMETOM TEOJE3UH SIBISIETCS T'€OMETPUUYECKOE H3ydEHUE
(bu3nYecKoi MOBEPXHOCTH 3€MJITU U MPOUCXOAIINX C HEW N3MEHEHUH.

[ToBepxHocTs 3emMiu  xapakrepusyercs MHoroodpazueM ¢opm. Ha Heit
HaxXOIATCS  BCEBO3MOXHBIE  OOBEKTBI ~ €CTECTBEHHOTO U HMCKYCCTBEHHOT'O
IIPOMCXOXKIEHUS, T€OMETPUUECKOE MOJEIMPOBAHNE KOTOPBIX HMMEET Ui 4YeJIOBEKa
UCKITIOUUTEIBHO BAXKHOE 3HAYEHUE.

Pa3mepbl yuacTKOB 3€MHOM MMOBEPXHOCTH U MPEAMETOB, HA HUX PACHOJIOKECHHBIX,
TaK BEJIUKH, YTO OHU HE MOTYT OBITh M300pa’keHbl HA Oymare 0€3 COOTBETCTBYIOIIETO
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yMeHbleHusl. YToObl M300pa’keHME MECTHOCTM Ha IUTaHe OBUIO MOJ00HO camoi
MECTHOCTH, BCE TOPU30HTAIBHBIC MPOEKIINH JIMHUNA MECTHOCTH H300pa)KaloT Ha TUIaHe
YMEHBIICHHBIMU B OJWHAKOBOE 4UCIO pa3. CTEneHb TaKOro yMEHBIICHUS HA3bIBACTCS
MacmTaboM IIaHa.

Tonorpaduueckass kapra— reorpaduueckas KapTa  YHHUBEPCAIbHOIO
Ha3HAUYEHMsI, Ha KOTOPOU MOAPOOHO M300paXkeHa MECTHOCTh. Tomorpaduueckast kapra
COJEP)KUT CBEJEHUs 00 OMOPHBIX T'€OAE3UYECKHX MYHKTax, penbede, ruaporpaduu,
pPACTUTENBHOCTH, TPYHTAaX, XO3SHUCTBEHHBIX M KYJIbTYPHBIX OOBEKTaxX, J0OpOrax,
KOMMYHUKAILIUSX, TPAaHUILIAX U IPYTUX O0BEKTaX MECTHOCTH.

Tonorpadpuueckass kapTa - OCHOBHOM IpaUuecKuil JTOKYMEHT O MECTHOCTH,
cofiepKallleid TOYHOe, MOJPOOHOE M HArJIAJHOE M300pakKeHHEe MECTHBIX NMPEAMETOB U
penbeda.

I[lnan  MeCTHOCTH—PA3HOBUIAHOCTh  TONMOrpaUyecKod  KapThl;  YEPTEK
HEOONBIIOTO YYacTKa MECTHOCTH B KpymHOM MacmTtabe. Ilmanel npumensitorcs
TypUCTaMU, KOMMYHQJIbHBIMA U aBAPUUHBIMU CIYy:KOaMU, B CEJIbCKOM XO34WCTBE U B
JIPYIUX MECTax, IJI€ Hy’)KHO OPUEHTUPOBATHCS HA MECTHOCTHU U M3y4aTh YYACTKHU.

KonTypHble (MacmiTaOHble) YCJIOBHBIE 3HAKH CIY)XaT ISl W300pakeHUs
MECTHBIX MPEIMETOB, BhIpaXXaIolUXcs B MaciTadbe kapthl (11ana). [Ipu sTom cHavyana
MYHKTUPOM WJIM CIUTOIIHOW JINHUEW BBIYEPUHMBAETCS KOHTYpP IpEeAMETa, KOTOPBIA 3aTeM
3aIlOJIHSETCS 3HAYKAMM.

BHemacmiTa0Hble YCJOBHbIE 3HAKM CIy)KaT sl  HM300pa)KeHUs Ba)KHBIX
MECTHBIX MPEAMETOB, HE M300pakarolIMXcsd B MacliTade KapThl M3-3a MAJOCTH CBOMX
pazmepoB. OrmpenenéHHas TOYKa B KaXJAOM 3HAKE COOTBETCTBYET ITOJIOKEHHIO
peaMeTa Ha MECTHOCTH (3TO MOXKET OBbITh LIEHTP, BEPILIMHA, OCHOBAHUE, YTOJI 3HAKA).

IosicHuTe IBHBIE YCJIOBHBbIE 3HAKH JIONOJIHSIOT XapaKTEPUCTUKY
n300pak€HHBIX Ha Kapre npeamMeToB. K HUM OTHOCAT 3HAYKH, CTPENKH, KPYKKH,
MITPUXH, HAATUCH U UPPOBBIE 0003HAUCHHUSI.

JluHeliHble YCJIOBHBIE 3HAKM MOKA3bIBAIOT OOBEKTHI JIMHEWHOTO XapakTepa,
JUIMHA KOTOPBIX BBIPAYKE€HA B JAHHOM MacIiTade (JOpord, peKu, JUHUU CBSA3H U T.1.).

YciaoBHbIe 3HaKHN peJibeda BEIYEPUMBAIOTCS BCErla KOPUYHEBBIM I[BeTOM. OHH
BKJIIOYAIOT TOPU30HTAIM, OEPriUTPUXH M CHEUUaIbHBIE 3HAKU AJI1 OTACIbHBIX (HOpM
penbeda (oBparu, cKajbl, Teppachl, MIPOMOUHBI U T.JI.), HEBBIPAXKAEM bIX TOPU3OHTASIMH.

Ha kaprax u 1mraHax wu300pa)keHHME OOBEKTOB MECTHOCTH (CHTYyaIlUH)
Npe/CTaBIeHO B  Kaprorpaduueckux  ycloBHBIX  3Hakax. Kaprorpadguyeckue
YCJIOBHBbIE  3HAKH — CHCT€Ma  CHUMBOJHMYECKHX  Trpaduyeckux  0003HaYEHH,
npuMeHsieMas JUIsi U300paKEeHUsI Ha KapTaxX pa3jiMYHbIX OOBEKTOB U SBJICHHUH, HX
KAYECTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTHK. Y CIIOBHbIE 3HAKM WHOIJA TaKKe
Ha3bIBAIOT «JIereHia KapThD».

Jna ynoOcTtBa 4YTeHMs] M 3allOMHHAHUS MHOTHE YCJIOBHBIE 3HAaKM HMEIOT
HayepTaHus, HAIOMHHAIONINE BUJ HM300paKaeMbIX UMH MECTHBIX IPEIMETOB CBEPXY
win cOoky. Hampumep, yclioBHbIE 3HAaKM 3aBOJIOB, HE(PTSAHBIX BBIIMIEK, OTIAEIBHO
CTOSIIMX JIEPEBBEB, MOCTOB IO CBOE€W (HopMe CXOIHBI C BHEUIHUM BHJIOM
NEePEUNCICHHBIX MECTHBIX IPEIMETOB.

Kaprorpagpuueckue ycioBHbIE 3HAaKM MPUHATO JEIUTh Ha MacliTaOHbIE
(KOHTYpHBIE), BHEMACHITAa0OHbIE W TOSCHUTEIbHBIC. B HEKOTOphIX yueOHHKax B
OTJENbHYIO TPYIIY BBIACISAIOT JIMHEUHBIE YCIOBHBIE 3HAKH.
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JInHeliHble yCJI0BHBIE 3HAKH (Pa3HOBUIHOCTh MACIITAOHBIX YCIOBHBIX 3HAKOB)
NPUMEHSIOTCS MPH HM300paXEHUH OOBEKTOB JMHEMHOIO XapakTepa — JOpor, JUHUMN
ANEKTPOIEPEIaun, TPAHULL U T. 1I.

1. OmnpenenuTh MO guUarpaMme IONEPEYHOro Maciitada JIMHY OTpe3Ka Ha
IJIaHe B Mepax JUIMHBI Ha MECTHOCTH B MaciTabde 1:500.

MocTpoeHune nonepeyHoro Maciutaba

i W YcraHoBKa pacTeopa
g g F UMPKYNA-U3MepuTens
’:‘ 2cm 2cm 2cm :]
Lecamse Oonul Leneie ocHosanus I
OCHOBAWUA
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12-2¢
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M 1500
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Pucynok 1-Tlonepeunsiii Macitad

[Tonepeunplii MacmITad NPUMEHSIOT AJI1 U3MEPEHUN U OCTPOCHUI MOBBILIEHHOM
TOYHOCTH.

OOBIYHO TOMEpPeYHbI MacmTad T'PaBUPYIOT HA METALTMYECKUX IUIACTUHAX,
JMHENKax, WIK Ha TPAHCIIOPTUPaX, a TAKKE OH MOXKET ObITh MOCTPOCH Ha YEPTEkKe IS
3aJJaHHOT'O YHCIIOBOIO MacITada.

[Tonepeunslii MacmTad CTPOST clenyromuMm oopazoM. Ha npsmoilt J1uHUM
OTKJIJIIBAIOT HECKOJbKO pa3 OCHOBaHME MacuiTaba paBHOE 2CM, Ha3bIBaeMOE
ocHoBaHueM MacuiTaba. [lepBoe ocHoBanue AensaT Ha 10 paBHBIX YacTeld U HA MPABOM
KOHIIE €r0 MUIIYT HYJb, & HA JIEBOM — TO YMCJIO METPOB WM KHJIOMETPOB, KOTOPOMY Ha
MECTHOCTH COOTBETCTBYET B JaHHOM MaciiTabe OcHOBaHHME. BrpaBo OT Hyns Hax
KOKIBIM JICJICHUEM HAANMCBHIBAIOT 3HAYEHUS COOTBETCTBYIOIIMX PACCTOSHHUM Ha
MecTtHOCTH (cM. puc. 1). M3 kaxaold TOYKM TOJAMMCAHHOTO JIEJICHUS BOCCTABIISIOT
NEPIEHANKYJISPBI, HA KOTOPBIX OTKJIAJBIBAIOT JECATh OTPE3KOB, PABHBIX AECATON JOJIN
OCHOBaHUA. Yepe3 TOUKH, ITOJYYEHHBIE Ha MEPIECHAMKYISIpax, IMPOBOLAT IPSAMBIC
JIMHUH, NTapaJUIeIIbHbIE OCHOBAHUIO. BEPXHIOIO JIMHUIO HAJl IEPBBIM OCHOBAHUEM JIEIIAT
TaKKe€ Ha JECATh PaBHBIX dacTel. [lonmydeHHbIe TOUKM BEPXHUX U HUKHUX JCICHUN Ha
IIEPBOM OTPE3KE COEAUHSIOT, KaK IOKa3aHO Ha pucyHke 1. IlomydeHHble JWMHUK
Ha3bIBAIOTCA TPAHCBEpPCAIAMU. PaccrosHHEe MEXAYy CMEXHBIMU TPAaHCBEPCAIAIMHU
COCTABJISIFOT JIECATYIO JOJIK0O OCHOBAHMS, & MEXKJY HYJEBOW BEPTUKAIbHOW JIMHUEN U
CMEKHOU C HEW TPAHCBEPCAIBIO — OT OJHOM COTOM JOJIM 0 JIECSATOM.
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JlnvHy NMHUY Ha 11aHe OepyT B pacTBOP LUPKYISA M IEPEHOCAT €ro Ha HIKHIOK
JUHUIO Maciutaba. Ecnm uriasl HOXKEK IUPKYJS TOYHO COBMANAIOT C JEIEHUSMU
Macirada, 1enaT OTCUET PaCCTOSHUS.

Ecnu HOXKM UMPKYJIsT HE TOYHO COBMAJAOT C JEJEHWEeM Maciitada, ero
nepeMenialoT BBEPX OT OAHOM Mapajuieid K JAPYroH, MoKa Wria JIEBOM HOXKH OyneTr
TOYHO JIEXKaTh Ha HAKJIOHHOM IPSIMOM, a UIJIa IPaBOW HOKKU — Ha BEPTUKAJIU CIIPaBa OT
HYJIsSI WIK Ha HYJIE.

M 1500

4
- L

Y

S
<

Pucynok 2 - Jlnuaa oTpe3ka Ha TuiaHe B Mepax JJIMHBI HA MECTHOCTH (CM. pucC. 2) B
macmrTaoe 1: 500 cocraBasger 17,8 m.

2. OTIOXUTH 33JaHHYIO JUIMHY Ha JUarpaMMe IONEepeyHOro Macuraoa.

Tpebyercst Ha miian Macmrtaba 1: 2000 HAMOXKUTH JUHUIO MECTHOCTH, PABHYIO
110,8 m (cm. puc. 3). Paccyxnaem Tak. BripaBo oT HyJiS 10 BTOPOl BEPTUKAIU UMEEM
80 M, ceMb JelieHUl cieBa oT HyJs aawT (7*4) 28 m; 2,8 M MONIy4YuM, MOJHUMASICH
BBEpX [0 HAKJIOHHOW MpsiMOM 10 ceapMoit ropuzontanu (7*0,4). IloctaBum Ha 3TOM
TOPU3OHTAJIM UTJIbI HOXKEK ITUPKYJISl, MOJYYUM B PACTBOPE LIUPKYJISL OTPE30K Ha IJIaHE,

paBubli 110,8 M Ha MectHocTH. He MeHsisi pacTBopa LHMPKYIs, 3TOT OTPE30K H
HaKJIaJIbIBaeM Ha TIJIaH.

M 1:2000

;

Pucynok 3 — [luarpamma nomnepeyHoro mMacurada

3. OmpenenuTh AJIMHY OTpE3Ka IO AUarpaMmMme JUHEHHOro maciirada B Mepax
JUIMHBI Ha MecTHOCTH, B Macmratoe 1: 500, 1: 10000.

Jlunelinbiii MacTad npeacTaBisieT cOO0M NPSIMYIO JIMHUIO, HA KOTOPOU OTJIOKEH
PSZl paBHBIX OTPE3KOB, Ha3bIBa€MbIX OCHOBaHMEM MaciiTada. Yarmie Bcero ocHOBaHUE
MaciTaba MPUHUMAIOT PaBHBIM 2 CM.

Macmtab ctpost Tak. [IpoBomar mpsiMyro, Ha HEW OTKJIAJbIBAIOT HECKOJIHKO
OTpe3koB, paBHBIX 2 cM. IlepBbiii oTpe3ok nenstT Ha 10 yacreir. B koHile kaxmoro

OCHOBaHHMsI CTpaBa W CJIeBa OT HYJS TMOJNUCHIBAIOT JJIMHY JUHUHA COOTBETCTBEHHO
JuCICHHOMY MacIiTady (puc. 4).



MocTpoeHune nMHenHoro macwTtaba YcTaHoBKa pacTBopa

UUpPKynAa-uamepurtens
IIIIIIIIIII 2cm l_?E_M_I 2cm
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| |
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Pucynok 4- JIunelnbiii Maciitad

[Iycte TpeOyercs Mo KapTe ONpEeAeNIUTh PACCTOSHHE MEXAy Toukamu A u B.
VY cTanaBaMBalOT HUPKYJIb HA KapTe TaK, 4YTOOBI UIJIa OTHOM €ro HOXKKHU ObliIa B TOUKE A,
BTOpOI — B Touke B. 3areM pacTBOp LUpPKYJIS MPUKIAABIBAIOT K JUHEHHOMY MaciiTady
TaK, 4TOOBI ITpaBasi HOKKa COBINAJIA C JIEJICHUEM OCHOBAaHUS, a JIeBas HOXKKa Ioraja Ha
JIEBO€ OCHOBAHUE, MO KOTOPOMY M JENIAl0T OTYET paccTosiHuA. OTpe3ku Ha IJIaHe,
KOTOpbIE OOJIbIIE JJIMHBI JMHEMHOTO MaciiTada, U3MEpSIIOT 10 YacTsIM.

JlnrHa oTpeska Ha IJlaHe B Mepax JJIMHbI Ha MECTHOCTHU (CM. puc. 4) B MacuTade
1: 500 cocraBiager 11,5 m; B macmtade 1:10000 cocrasisger 230 M.

4. OmnpenenuTb pa3Mepbl CHOPTUBHOM  IIOMIAJIKH, PacToNIOKEHHON  Ha
tonorpadgudeckom iane Ne 1. Macmrab mmana 1: 2000

JAHO: PELIEHUE:

Spl =19 MM. Sm1= Spl -m

sz =11 w™MMm. Sio= sz -m

M 1:2000

HAUTU:

Smy; =7? Smi =19 - 2000 =38000 Mmm =38 M
Smp =7 Smp=11- 2000 =22000 mm =22 M

OTBET: CnoprtuBHas miomajaka MMeeT pa3Mepbl Ha MECTHOCTH 38; 22 M.

5. Berueptuth B oTBeIeHHOM MecTe B Maciitade 1: 2000 3manue ¢ pa3mepamu Ha
MectHocTH 20x%20 M:

[llvpyHa ¥ QnvHHA 374aHUA HAa MecTHOCTH coctaBiser 20 M. Haitu Benmnunny
M300paKEeHUs ATOTO 37]aHusl Ha yeprexe macmrada 1: 2000.
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Sp=20Mm/2000=0,01 m=10 mm.

6. Onpeaenure TOYHOCTh MacIITaboB:

TouHocTh MaciiTaba uMeeT O0JIbII0E TPAKTUYECKOE 3HaYCHUE.

[To TouyHocTn macmiTaba yCTaHABIMBAIOT, MPH HM300paXEHUH KaKUX OOBEKTOB Ha
IUIaHE MOXXHO COXpaHUTh Hojo0ue, Kakue OOBEKThl B JaHHOM Maclutabe He
U300paXKkaroTcsl.

Hampumep, o0BeKTH pazMepoM MeHee 2,5 M He MOTryT ObITh HaHECEHBI Ha TUTaH
macmrada 1: 25000, ux omyckarT UM U300pakaroT BHEMACIITaOHBIMU YCIOBHBIMU
3HAKaMHU.

TouHnocTs MacmiTada 1: 25000 paBHa 2,5 m.

Pacyetr MOXHO BECTH CIEYIOIIMM 00pa3oM:

BlecmM—-250M;B1 MM —25M;B0,1 MM —2,5M i tm=0,1 mm * 25000 = 2,5 m.

AR 2"

\ -
S
X I :
S

Tonorpaduueckuii mian Ne 1



IIpakTHyeckoe 3ansaTue Ne2
Tema: Urenune Tonorpaguyeckoro miana

Ieab 3aHATHA.

1. Pa3BUTh HABBIKK YTEHUS KAPT U IIAHOB.
2. HayuwmTbcs mNpUMEHSATH YCIOBHBIE 3HAKH TIPH H300paKEHUH
CUTYallUH.

OCHOBHBIC TCOPECTUYICCKHUC ITOJIOXKCHMUA.

Yurarh KapTy — 3TO 3HAYUT [IPABUJIBHO W MOJHO BOCIIPUHUMATh CUMBOJIMKY €€
YCIIOBHBIX 3HAKOB, OBICTPO M 0€301IMOOYHO pacro3HaBas MO HUM HE TOJBKO THUI U
Pa3HOBHUIHOCTU M300pakaeMbIX OObEKTOB, HO U UX XapaKTEpHbIE CBOWCTBA.

M3yueHne MeCTHOCTH MO KapTe (YTeHHE KapThl) BKIIIOYAET OMpeesieHUue 00IIEro
€€ XapakTepa, KOJMYECTBEHHbIX U KAYECTBEHHBIX XapaKTEPUCTUK OTIEIbHBIX
3JIEMEHTOB (MECTHBIX MpeaMeToB U (GopMm pernbeda), a TakKe OMpPEIesICHUE CTEIEeHH
BJIMSIHUSL TaHHOM MECTHOCTH Ha OPraHU3alluIo U BeJICHUE 00sl.

N3yuyasg MECTHOCTb 1O KapTe, CIEAYET IOMHUTh, YTO CO BPEMEHHU €€ CO3/IaHus Ha
MECTHOCTH MOTJIM TPOU30WTH W3MEHEHMs, KOTOpble HE OTPaK€Hbl Ha KapTe, T. €.
coZiepKaHhe KapThl B KaKOHM-TO Mepe HE OYyIEeT COOTBETCTBOBAThH JEHCTBUTEIHLHOMY
COCTOSIHUIO MECTHOCTH Ha JaHHbIM MOMEHT. [103TOMy M3y4eHHMe MECTHOCTH IO KapTe
PEKOMEHIYETCA HAYMHAThH C O3HAKOMJICHUS C CAaMOM KapToM.

OO0mme npaBuIa M NMOCJIEA0BATEILHOCTh H3Y4YeHHUSI MECTHOCTH 110 KapTe.

[locnegoBaTenbHOCT W CTENEHb  MOAPOOHOCTH  M3YYEHHS]  MECTHOCTHU
OIpe/eIsieTCs] KOHKPETHBIMU YCIOBUSIMH 00€BOM OOCTaHOBKH, XapakTepoMm Oo0eBOM
3aa4i TOJPA3ACIICHHs], a TAK)KE CE30HHBIMU YCIOBUSMHM M TAaKTHUKO-TEXHHUYECKUMU
JAHHBIMU OO0€BOM TEXHHMKH, MPUMEHSIEMOW NP BBINOJIHEHUHM IOCTaBICHHOMW OOEBOM
3agaun. [lpu opranuzanuu oOOpOHBI B TOPOJI€ BaXKHOE 3HAYEHUE MMEET OINpeiesieHue
XapakTepa ero INIAHUPOBKHU U 3aCTPOMKH, BBISIBIIEHUE TPOYHBIX 3aHUI C MOJABaIbHBIMHU
MOMEIICHUSIMHU U MTOA3EMHBIX COOpYX eHu. B ToM ciiydae, Kkorjaa mo ropojy NpoxXoauT
MapILIpyT ABMXKEHUS MOAPA3JEICHHs, U3ydaThb C TaKOM MOAPOOHOCTHIO OCOOEHHOCTHU
ropoga HeT HeoOxoaumocTu. llpum opraHu3zanMy HACTYIJIEHUS B TOpax OCHOBHBIMHU
O0BEKTaMHM HU3Yy4YEHUS SIBIISIIOTCS ME€pPEBaJIbl, TOPHBIE MPOXOJbI, TECHUHBI U YIIEIbS C
NPUJIETAIONUMU K HUM BBICOTaMH, (OPMBI CKAaTOB W HMX BIMSHHE Ha OPraHU3aIUIO
CUCTEMBI OTHS.

M3yueHne MECTHOCTH, KaK HpaBWJIO, HAYMHAIOT C ONpEJEICHHs] ee OOLIero
XapakTepa, a 3aTeM JeTallbHO M3y4aloT OT/JCNIbHbIE MECTHbIE MNpeAMETHl, (OPMBI U
JeTanyu penbeda, UX BIUSHUE HA YCIOBUS HAOIIOACHUS, MACKUPOBKU, MIPOXOJUMOCTD,
3alIUTHBIE CBOKCTBA, YCJIOBHSI BEACHUS OTHS U OPUEHTUPOBAHUS.

Onpenenenre oOLIEro XapakTepa MECTHOCTH HMMEET IeJIbl0  BBISBICHUE
BOKHEMIINX OCOOEHHOCTEH penabeda U MECTHBIX MPEIMETOB, OKa3bIBAIOLINX
CYLIECTBEHHOE BJIMSHUE Ha BBINOJHEHUE MOCTABICHHOM 3anaud. Ilpm ompenenenun
o0lIEero xapakTepa MECTHOCTH Ha OCHOBE O3HAKOMIIEHHUS C PEJIbeOoM, HACEICHHBIMU
OYHKTaMH, JOpOraMu, TUApOrpauyeckodl CeTbl0 M PACTUTENBHBIM MOKPOBOM
BBISBJISIIOT PAa3HOBUAHOCTh JIaHHOM MECTHOCTH, CTENEHb €€ IE€PECEYCHHOCTH U
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3aKPBITOCTH, YTO JAET BO3MOXKHOCThH IPEABAPUTEIBLHO ONPEAECIUTh €€ TaKTUYECKHUE U
3allUTHBIE CBOUCTBA.

1. M3oOpaxkeHne CHUTyallud BBINMOJIHSIETCS C MPUMEHEHHWEM Y4eOHOro mocoOus
«YcnoBHbie 3HaKW». [Ipumep n300pakeHHsT YacTH MOCENIKa CebCKOro TUMa (pai OHHBIM
IEHTp), BBINIOJHEHHBIN B mMacmitade 1:1000.
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IIpakTHyeckoe 3ansaTue Ne3
Tema: OnpeneneHne OpMEHTHPOBAHHBIX YIJIOB JUMHHUI 0 INIAHAM, KAPTaM

Iean 3ansaTHS:

1. Pa3BuTh HaBBIKK YTCHUS penbeda.

2. HayuuTbcs ompenensiTb BBICOTY CE€UEHUS pelibeda; BBICOTHI TOUEK, JISKAIINX
MEXK]Ty TOPU3OHTAIIIMU; YKJIOHBI TUHUM.

3. Pa3BuTh HaBBIKM MOCTPOSHUS TPOOJIBHOrO MPOGHUIS 10 JIMHUU 3aJaHHOW Ha
y4eOHOM TUIaHE.

OCHOBHBIE TEOPETUYECKUE MOT0KEHUS

OpueHTHPOBAHHUEM JIMHUI HA3bIBAETCS OMPEIEIICHUE JINHUI OTHOCUTEIIBHO
HaYyaJIbHbIX HAIPABICHUN.

3a Ha4YaJIbHOE HANPABICHUE IPUHUMAIOTCS:

1. Wcrunnsiii mepuauan (Nu)
2. Maruutssiit mepunuan (Nm)
3. Ocesoii mepuanan (No)

HUcTunHblil (reorpaguyeckuii) asuMyT — 3TO yroj, KOTOPbIM OTCUMTBIBACTCS
10 XOJlY YaCOBOM CTPEJIKK OT CEBEPHOI0 HaIIPaBJICHUS UCTUHHOTO MEPUINAHA TOUKH J0
JAHHOM JIMHUU.

MarHuTHbIA a3UMYT — 3TO YrOJl, OTCUMTAHHBIM IO XOAY YaCOBOW CTPEJIKH OT
CEBEPHOI0 HAIIPABJIECHUS MATHUTHOIO MEPUIMAHA TOUYKHU J0 HAIIPABJICHHUS JIMHUH.

CkJ/loHeHHMe MArHMTHOH CTPeJIKH — 3TO Yrojl MEXKJAYy HCTUHHBIM
(reorpauyecKkuM) MEpUIUAHOM U MAarHUTHBIM MEPHIHAHOM.

Ecmu ceBepHbIi KOHEI] MarHUTHOM CTPEJIKM OTKJIOHSIETCSI K BOCTOKY OT
reorpauueckoro  MepuauaHa, TO  CKJIOHEHHME  CYUTAeTCS  BOCTOYHBIM U
MIOJIOKUTEIIbHBIM, €CJIM K 3a1aJy — TO 3allaJHbIM U OTPULATEIbHBIM.

CMelleHneM MAarHUTHOTO MEpPUJMAaHa OTHOCUTEIBHO HWCTUHHOIO Ha3bIBAETCS
CKJIOHEHHMEM MarHuTHOM crpenku (&), KOTopoe MOKET ObITh 3amafHbIM  HWIIH
BOCTOYHBIM.

CmenieHueM OCEBOrO0  MEpUIMAaHA OTHOCUTEIBHOTO HWCTUHHOIO HAa3bIBAETCS
COMMKEHNEM MEPHINaHOB.

PymOoM nuHMI Ha3bIBA€TCS Yroil, OTCUUTHIBAEMBII OT OJIMIKAMIIEr0 CEBEPHOIO WM
I0’)KHOTO HAaIIPABJICHUsI MEPUJINAHA O OPUEHTUPYEMOW JIMHUU .

PymOb1 HEe npuHUMaroT 3HaueHue 6omnee 90"

JUis OpUEHTHUPOBAHUS C IIOMOILBIO pyMOOB 00s3aTebHO 3HATh B KaKOM YETBEPTU
JEKUT JUHUA (Y ), KOTOPOE MOXKET OBITh 3allaIHBIM UM BOCTOYHBIM.

" YeTBepTh a R
= v i CB 0° < a<90° R=a
Y. R i IOB 90° < a < 180° R =180°—-a«a
’ & mb 103 180° < a < 270° R = a—180°
z z C3 270° < a < 360° R =360° — a
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1. Ilognumute Ha3BaHue GOpMBI penbeda:

l -~

)
&

-

27

1 - ropa

\

N

N3o00pakenne ocHOBHBIX (hOpM pelibeda MpeACTaBICHO Ha PUCYHKE 5.

1. I'opa 2. Komnaosurna

Pucynok 5- M300paxenue oCHOBHBIX (POpM penbeda ropu3oHTAIAMH

2. Jlan mutan ¢ ropu3oHTAIMU. OnpeieNTuTe BRICOTY CEUCHUS peibeda:

1

e,

B S T R =

1-1m.
ITpu BeIcOTE cedenus 0,5 u 1 M yTONIIAIOT KaXIyl0 TOPU30HTAJb, KPATHYIO 5 M
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(5, 10 ..., 115, 120 M u T.A.), Ipu ceyeHnH penbeda yepe3 2,5 M — TOPU3OHTAH,
kpatubie 10 m (10, 20, ..., 100 M u T. 1.), IpU CEUEHUU 5 M YTOJIAIOT TOPU3OHTAIIH,
KpaTHble 25 M.

Jlns ompeneneHus BBICOTHI penbeda B pa3pbiBax YTONIMICHHBIX M HEKOTOPBIX
JPYTUX TOPU30HTANIEN MOAMUCHIBAIOT UX OTMETKU. [Ipu 3TOM OCHOBaHMS IMPP OTMETOK
TOPU30HTAJIEH CTaBAT B CTOPOHY MOHMKEHUSI CKaTa.

3. Onpenenuth Ha Tonorpadguaeckom Turane Ne 2 oTMETKHM Todka | M Touka 2.

Ecmm Touka pacronoxkeHa Ha TOPH30HTAIM, TO €€ OTMETKAa paBHAa OTMETKE
ropusoHTan. Korjga Touka HaxOIUTCS MEXKITY TOPU3OHTAISIMU C PAa3HBIMH BBICOTAMU,
€e OTMETKAa ONpPENEeNseTCs WHTEPIOIUPOBAHUEM (HAXOXKJIECHUEM MPOMEXKYTOUHBIX
3HaueHWW BenMWunH). Touka 1 W ToYka 2 pacmoiiOKCHBI MEXKIY TOPHU30HTAISIMHU.
[ToaToMy YTOOBI OMpEnETUTh OTMETKH ITHX TOYeK HeoOxommmo uepe3 T.1 m T.2
MPOBECTH TMPSMYI0 JIMHUIO OT HAWUMEHBIIEH TOPU30HTAIM JaHHOW TOYKH  J0
HauOOJIbIIIEH.

Tonorpaduueckuit man Ne 2

66, 0
80,0

MerpoBo 23 kM

= #7798

- OTMETKa TOUKH 1 onpexaensercs no popmyIe:
H]_: HMr- +h (C/d),
rne  H,,. —oTmerka MaJioi TOPU30HTAIIY;
h - BeIcOTa ceueHus penbeda;
C - PAcCTOSIHHUE OT TOYKHU | 10 Majol TOpU30HTAIIH;
d - paccTosiHuE MEXTy TOPU3OHTAIISIMH.
14



Hcxonuplie naHHbple Touka 1.
H,,. =156 Mm;
h=1wm;
C= 3 MM Ha IIJIaHE;
d= 7 MM Ha 1uiaHe.
Ecau M 1:2000, To c =3 MM Ha maHe = 6 M Ha MECTHOCTH
d=7 ™M™ Ha rurane = 14 M Ha MECTHOCTH
Hi=156+1-(6/14)=156,43 m
- OTMETKY TOYKH 2 OIpeeisieM aHAJIOTUHYHO ONPEeAeICHUI0 OTMETKU TOuku 1

HcxonHble JaHHBIE TOYKA 2:

H,.. = 154 m;

h=1wm;

¢ = 2 MM Ha IJIaHe;

d = 6 MM Ha 11aHe.

Ecmm M 1:2000, To ¢ =2 MM Ha miane = 4 M Ha MECTHOCTH

d=6 wmwm Ha maHe = 12 M Ha MECTHOCTH
Hy,=154+1 - (4/12)=154,33 m.

4. OnpenensieM yKJIOH JIMHUU IO (hopMyJIe:

ilg = (Hg— Hl) /d- 100%,
rie d — 3aJl0keHre, KOTOpOe Ha IJIaHe PaBHO 38 MM, HA MECTHOCTH 76 M.

i21: (Hl—Hg)/d - 100%

I, = (154,33 - 156,43) /76 - 100 % = - 2,76 % = - 27,6 %o

I = (156,43 — 154,33 ) /76 - 100 % = 2,76 % = 27,6 %o

5. Iloctpouts mpohuIs MECTHOCTH 1O 33JJaHHOMY Ha KapTe HallpaBJICHUIO.

IIpodunem Ha3piBacTCS depTEXK, HU300pPAKAOIINN BEPTUKAIBHBIA pa3pes
MECTHOCTU B YMEHbIIICHHOM Buje. dusznueckas MOBEPXHOCTh 3eMJIM B OOJBIIUHCTBE
CJIydaeB MMEET IUIAaBHOE, KPUBOJIMHEHHOE ouepTanue. [Ipoduns BeuepunBaeTcs B BUJIE
JIOMaHbIX JIMHUM 1O OTMETKaM XapaKTepHbIX TOYEK MECTHOCTU. Paccmorpum
noctpoeHue npoduiis Ha KOHKpeTHOM rpumepe. [lycts Tpedyercst mocTpouTh npoduiib
MecTHOCTH 1o juHuu AB. Jlns storo nmuuuio AB mepenocsT B maciitabe KapThl Ha
OymMary © OTMe4YaroT Ha Hed Touku 1, 2, 4, 5, 7, 9, B KOTOpPBIX OHa IepeceKacT
TOPU30HTANIM, a TaKXKe XapakTepHble TOUuku penbeda (3, 6, 8). Jlunus AB cuyxur
ocHOBaHWeM Tipoduisi. B3aTbie ¢ KapThl OTMETKA TOYEK OTKJIAIBIBAIOT HA
NeprneHauKysipax (opIMHaTax) K OCHOBaHWIO mnpoduias B wmacmrade, B 10 pa3
MPEBBIIIAIONIEM TOPU3OHTAIbHBIA MaciTad. [lonydyeHHbIE TOYKM COCAUHSIOT TIJIaBHOM
muHue. OObBIYHO OpAMHATHI NMPO(QUIIsS YMEHBIIAIOT HA OJHY U Ty K€ BEJIUYUHY, T.C.
CTpOSIT TIpoPuIb HE OT HYJS BBICOT, a OT yClIOBHOTro ropu3oHta YI' (Ha puc. 6 3a
YCJIOBHBIM TOPU30HT MPUHATA BbICOTA, paBHast 100 M)
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IIpakTuyeckoe 3ansaTue Ne 4
Tema: O0padoTKa MaTepHAaOB JHUHEHHBIX U3MePeHUi

eab 3anaTHS:

1. HayuutbCsi BBINONHATH JIMHEHMHBIE W3MEPEHUN TMPU TOMOIIM PYJIETKH H
JIA3epHOro JalibHOMEpa.

2. Pa3BUTH HaBBIKU BBIYEPUYMBAHMS TUIAHA TTIOMEIICHUS.

OcHOBHEBIC TCOPCTUYCCKHUC ITOJIOKCHMA.

Yrii0BbIe U3MeEpeHust

OO01Me NPUHIUITEI U3MEPEHUSI YTIIOB HAa MECTHOCTH. J[Jisi ompesiesieHusi B3aUMHOTO
MOJIOKEHHSI TOYEK HEOOXOJMMO YMETh U3MEPATh YIUIbl U paccTosHus. i1 onpeneneHus
MJIAHOBOTO TIOJIOKEHUST HEOOXOAMMO 3HATh TOPU3OHTAIBLHBIE W BEPTUKAILHBIC YIJIBL.
["opuzoHTaIbHBIM Ha3bIBalOT yroa AOB Mexay npoekuusMHu JIMHUKA (HampaBieHUN Ha
touku) OA' u OB' Ha ropuzoHTadbHYIO MIOCKOCTh Q (puc. 3). MHaue: TOpU30OHTAIILHBIN
yroJi — 3TO ABYIPAHHBIM YTOJ MEXKAY OTBECHBIMU IJIOCKOCTAMHU, MPOXOSAIIUMH YEPE3 €0
cTOpoHbl. OH OTCUMTHIBAETCS MO YAacCOBOM CTpelsike. BepTuKaabHBIM Ha3bIBAIOT Yroy va
(vb) mexnay muueit OA' (OB') u ropu3oHTaNbHOM TIOCKOCThIO. OH OTCUMTBHIBAETCS OT
TOPU30HTAIBHOW IJIOCKOCTH K JHMHUM. J[JI1 M3MEpeHHs rOpU30HTAILHOIO yrila Haj €ro
BEPIIMHONM Ha OTBECHOM JIMHMM MOMELIAIOT LEHTP TpajyMpoOBAHHOIO Kpyra — numoa, -
YCTAaHOBJIEHHOTO TOPH30HTANbHO. Toraa yroia MexJy HalpaBJIEHUSMH Ha MECTHOCTH
OyneT paBeH Pa3HOCTH OTCUETOB MEXAY CEUCHHUAMH jJumbOa (a W b) BepTHKaIbLHBIMHU
IJIOCKOCTSAMH, mpoxoasmumu 4depe3 guHun OA' m OB' Ha mectHOcTH. Ecimm kxpyr

onu(poBaH Mo YacoBOH CTpeike, To B =b — a.

JIuneiinble U3MepeHus

Henocpencreennsiit Mmeton usmepenusi. Mepusie npudopsl. M3mepenue paccTosiHui
MPOU3BOJAT HEMOCPEICTBEHHbIM HJIM KOCBEHHBbIM MeToAoM. [Ipum HemocpeacTBEHHOM
U3MEpPEHUN PACCTOSHHUS MEpHBIA MpuOOp (pyserka, JIHTa W T.I.) MOCIEI0BATEIHHO
YKJQIBIBAIOT B CTBOpE M3MepsieMoro orpe3ka. [Ipy KOCBEHHOM MeEToAEe H3MEpPSIOT
BCIIOMOTraTesIbHbIe TapaMeTpsl (Yriibl U 0a3uchl, BpeMs U T.I.), a JJIMHY HaXOJAT IO
dbopMyraMm, CBS3BIBAIOIIUM HM3MEPEHHBIC MapaMeTphl W JJIMHY. TOYHOCTh M3MEpPEHUN B
3aBUCHUMOCTA OT MeToja Kojebyiercs B OdeHb ImHUpokux mnpenenax (ot 1:200 mo
1:1000000). 3akperieHHe KOHIIOB OTpe3Ka B 3aBUCUMOCTH OT Ha3HAUYE€HHUSI O CPOKOB
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MCIIOJIb30BaHMS TPOU3BOUTCA KOJIBIIIKAMU, JEPEBIHHBIMU CTOI0aMHU, 5KeJ1€300€TOHHBIMU
MOHOJIUTaMU. J{J11 HEMOCPEACTBEHHOIO U3MEPEHUS UCIOJIb3YIOT 3€MJIEMEPHBIE JIEHTHI CO
mnwibkaMu. Ilepen u3aMepeHus MU IPOU3BOIAT PEKOTHOCLHUPOBKY, T.€. O3HAKOMIICHHE C
MECTHOCTBIO. 3aT€M BBIMIOJIHSIOT BEIICHHUE JIMHU, T.€. YCTAHOBKY BEIIEK B CTBOPE JIMHUMU.
W3mepeHne mNpous3BOIAT [JBa 4YeEJIOBEKA: 3aJHUNM MPUKIAABIBACT HOJb Hpubopa K
HAa4YaJIbHOM TOYKE W 3aKPEIUIAET JICHTY LINWIBKOM, a IEepeAHUM, yI0KHUB JIEHTY B CTBOD,
HATATHUBACT JICHTY U 3aKpEIUIsieT €€ MNUIbKOW. /lanee JIEeHTy CHHUMAloT, IPUYEM 3aJHIOK0
MINUIBKY BbIHUMawoT. Onepauuto mnoBropstor. Korma y mepeanero  pabGouero
3aKaH4YMBAIOTCA IINWIbKY, 3aqHUM nepena€r emy 10 mrTyk; mepemada OTMeE4aercss B
KypHaie. OCTaToK r U3MEPSIOT MO HAAMUCAM Ha IJIACTHUHKAX (LI€JI0€ YUCIO METPOB), MO
OTBEPCTUSAM (PaCMOI0KEHHBIM Yepe3 JEUMMETP) U CAaHTUMETPhI — Ha ria3. JUimHa TMHUU
BbIuKcisiercs no gpopmyne D = nl + r, rae n — 4KMCIO HENbIX OTI0KEHUM JIEHTHI, | — nmuHa
JeHThl. Bce MMHUM U3MEpSIOT B MPSIMOM M OOpAaTHOM HaIlpaBJIEHUSIX, 32 OKOHYATEIIbHOE
3HaYEHUE MPUHUMAIOT CPETHEE U3 HUX.

3ananue 1. HapucoBaTh mosje 3peHus 3pUTeNIbHOM TpyObl HUBEIHPA U TEOAOIHUTA.

2. HapucoBaTb JaJIbHOMEPHYIO HACAJKY.

3. Penrenue 3aau.

3amaua Ne 1. JlnmHa paboueit JIGHTHI IPU CPAaBHEHUHW €€ C HOpMaJIbHOHM OKa3zajach JI
M. /[nuHa muHUK B pe3ynbTare W3MEPEHHs 3TOM pabouel JieHTo momydwiack B M. Bo
BpEMs U3MEPEHUS JICHTY cuuTanu 20-MeTpOBOM.

Onpenenure: 1. CucreMaTndeCcKyr0 MOTrPENTHOCTD.

2. OO111yr0 MOMpPaBKy 32 HETOYHOCTh JUTMHBI JICHTBHI.

3. JleficTBUTEIBHYIO JJIMHY JIMHUH.

[TosicuuTe: mMoyeMy TpU OMPEACJICHUH JJIMHBI JUHUK Bl mpuOaBUiu WA OTHSUIA

OOITyIO TOTIPaBKY.

3agauda Ne 2. JIunusg MecTHOCTH cOCTOUT U3 2 vacteil Ly u L, ¢ paznuunbiMu yriiamu
HaKiioHa Y; u Y, Ompenenute o0011ee TOPU3OHTAILHOE MPOJIOKEHUE JTOW JIMHHH.
HauepTtute cxemy 3a1a4uu U peniuTe, UCIONIb3ysl KOCUHYCHI yTJla HaKJIOHA.

3agaya Ne 3. OnpeaenuTh pacCTOSSHUE HAa MECTHOCTH H3MEPEHHOE TEOJ0JIMTOM M
JaTbHOMEPHOU PEUKOM IIPU CIIEAYIOIMUX YCIOBUAX:

Tabmmma Ne 1

HwxHss HUTH BepxHssa HUTH

3132 0894

Pemenue:
3amauga Ne 1.

1. Onpenensem cucreMaTndecKyro OMOKyY MepHOM JIEHTBI All oy, = JI, — JI,

2. OnpenensieM cucTeMaTHuecKyro ommOky Ha 1 Metp mepHor JeHThl Al gy, 1 M =
AHKOMH / -Ho

3. Beraucnsiem o6mryro nmonpaBky Allyg, = Alloyn I M X B
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4. OnpenensieM AEUCTBUTENBHYIO JUIMHY JUHUH B ey = B + AJl gy,
Besoga: Allygy +, T. k. JI, > JI; Al —, T. K. JI, <JI,

3amaua Ne 2.

1. OnpenenseM ropu3oHTaIbHOE MpoiokeHue neporo yyactka 1 1 11 cosYx A=A
2. OnpenensieM rOpU30HTATIBLHOE MPOJIOKEHUE BTOPOro ydactka 2 2 12 cosYx A=A
3. O0uiee ropu30HTAIBLHOE MPOJIOKEHHE

3amaua Ne 3.

1. Onpenensem pazHocTh oTcyeToB LocT. = OTcuer H — OTcuer B
2. Onpenensem nnuny auauM [ = Loct % 100

IIpakTHyeckoe 3ansaTne Ne 5
Tema: U3yuenue Teoxonura

eab 3anATHS:
1. IBy4uTth TEOAOMHUT.
2. Pa3BuTh HaBBIKM OOpAIIEHUs C TEOIOJIMTOM: TEXHUKY HaBEACHHUSI, B3ITHS OTCUETOB.
3. HayuuThCsl BBIMOIHATH TOBEPKU M FOCTUPOBKH TEOJIOJIUTA.

OCHOBHEIEC T€ OPECTHUYCCKHUC TIOJTOKCHU .

1. TeomgomuT — reojie3U4E€CKUil HMHCTPYMEHT Ui HW3MEPEHHUA Ha MECTHOCTH
TOPU30HTAIBHBIX M BEPTUKAIBHBIX YIJIOB, YIJIOB HAKJIOHA, PACCTOSHUMN (IO HUTSHOMY
JATbHOMEPY) U MarHUTHBIX a3UMYTOB (TpY HAJTMYHUH OYCCOJIH).

2. YcrpoiicTBo TeogonuTa. [IpuOop cocTOUT U3 Bpalraronierocss Ha BEpTUKAILHON
OCH TOPU30HTAJIBHOIO Kpyra ¢ aJInJafod U CKPEIUIEHHBIX C HEIO KOJIOHOK, Ha KOTOpBIE
OIMPAETCsl TOPU30OHTAIIbHAS OCh, HECYIIAsl 3pUTEIbHYIO TPYOY U BEPTUKAJIbHBIN KPYT.

3. IloBepku M HOCTHPOBKH TeonojuTa. [loBepka — BBIABICHHE MPaBUIBHOCTU
B3aMMHOTO PACIOJIOKEHHUSI OTIENbHBIX dYacTe W oceld mpubopa, Ompenesstonmx
COOJIOZICHUE €r0 FeOMETPUYECKON cxeMbl. KOCTHpOBKa — HCIpPaBIEHUE HAPYIIECHHBIX
YCIIOBUI B3aMMOPACIIOIOXKEHUS YaCTe Te0q0InTA.

1. IloaroToBUTH TEOAONUT K pabore (cM. puc. 1).
Jlo Hauana paboThI C TEOOJIUTOM BHEITHUM OCMOTPOM IIPOBEPSIOT €r0 YCTOMUYHUBOCTh Ha
HITaTUBE, IUIABHOCTb XOJa MOJAbEMHBIX U HABOJSIIIUX BUHTOB, MPOYHOCTh
dukcanuu BpalarouXcsl YacTel 3aKpenuTeIbHBIMU BUHTAMHU.
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1) 2) 3)

NOSOPOTasM PYRDSTOK OTKPSREIN0T 33000
DYTASPE, NOAHWMSIOT BSERX W CHIMESIOT
xonnax GyThmpa.

Pucynok 1 - Teogonur

2. Tlepen HauamoM W3MEpEHUH TEOMAOIMTOM BBIOJHSIIOT IOBEPKH C IIENBIO
BBISIBJICHUS ITOCTOSTHCTBA T€OMETPUYCCKUX YCIOBHM, M €CIIM OOHAPYKUBACTCS, YTO TO
WIA WHOE TEOMETPHYECKOE YCIOBHE  HE BBINOJHACTCS, MPOU3BOIAT FOCTUPOBKY
(perynaupoBKy) mpudopa).

Ecmu TeomonuT modydeH ¢ 3aBoja, MOCIE PEMOHTA, OT IPYroro Crenuanncra, 10
BBOJIa TEOAOJIMTAa B OKCIUTyaTallMIO BBHIMOJHSIOT IOBEPKU. B mporiecce moBepok
YIOCTOBEPSIFOTCS B IPAaBUIILHOM B3aMMHOM ITOJIOKEHUU ocell mprbopa (0CH MpCTaBIICH
Ha puc. 2).

OcHoBHbLIe OCH TEOAONWTA
JJ = ocwn apauierius npubopa (sepmuxaasian ocs); HI — ocs epauwjenitn mpyGot (2O0pU3IONmMaisHan ocs);
VV =~ susupman och spumeasnoit mpyGu;
U U U U, — ocu ypoeneil npu 20pusoNmatbNoM it SEpmuKatsnom xpy2ax npuopa

Pucynok 2 — Ocu Teononura
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HOCJ’IGI[OB&TGHLHOCTL IMOBCPOK TCOHOIUTA CICOYIOIIAA:

1. Ocb yununopuueckozo yposua UUrnpu anuoade 2opuzonmanvHoco Kpyea
001#CHAOBIMb NEPNEHOUKVIAPHA K 8EPMUKATILHOU 0CU 8paujeHusi npubopa JJ.

[ToBepHuTe anmmaamy Tak, 9TOOBI OCh YPOBHSI PACIIONIOKUIIACH ITAPAIIICHHIT TIPSIMOH,
COCIUHSIONICH JBa TOABEMHBIX BUHTA TIOJCTABKH, W BpAIICHUEM OTHX BHHTOB B
MPOTHBONONOXKHBIX HAMPABICHHAX BIBE/MTE MYSEIPEK YPOBHA Ha CEpely. [ToBepHuTe
amany Ha 90° M TPETBHM MOIBEMHBIM BUHTOM YCTAHOBUTE NYSEHIPSK YPOBHA Ha
cepearHy. 3aTeM IOBEPHUTE AIHIaqy Ha 180° 1 oueHnTe cMeeHHe My3bIpbKa OT
CpenHero TmojokeHus. Ecim  oTkIIoHeHWe OJbllle OIHOTO [IEJCHUS, BBIMOJIHUATE
IOCTUPOBKY (TIOJIOBUHY CMEIICHHS HCIIPaBbTE MOABEMHBIM BUHTOM ITOJICTABKH, BTOPYIO
TTOJIOBUHY IOCTUPOBOYHBIM BHHTOM )

2. Bepmuxanvhas nums cemxu 00ANCHA ObIMb YCMAHOBAEHA OMBECHO.

3puTenbHYI0 TpyOy HAaBOAST HA OTBEC, HAXOIAIIMICS HA PACCTOSHUU 2-
10 M ot TeomoIuTA.

[Ipy HecoBmaJeHWW BEPTUKAILHOW HUTH CETKH C HHUTBIO OTBECa CHUMAIOT C
OKYJIsIpa KOJIA4eK, OCJIAOJIAIOT BUHTBI KOPIyca M Pa3BEPTHIBAIOT OKYJSPHYIO Yach JIO
COBIIJICHUSI BEPTHKAIBHON JIMHUHM CETKH C OTBECOM. 3aKPEIISIOT BHHTHI U TTOBTOPST
MTOBEPKY.

3.Busupnas ocv 3pumenvuoti mpyowvt VN oOomicna Ovimb  nepneHOuK)IsipHa
K ee 2o0pu3oHmanvHou ocu epawenuss HH (konnumayuonuas owoka).

VYKJI0OHEHNE BU3UPHON OCH OT MEPHCHIUKYISIPHOTO €€ MOJMKEHUS K OCH Bpallle
HUSl TPYyObI HA3bIBAETCS KOJUTMMALIMOHHON OITMOKOM.

J171s1 BBISIBIICHHS KOJJTAMAIIMOHHON OITMOKH HE00XO0IMMO:

a) HABECTH 3PUTEIBHYIO TPyOy TMpHU TOJIOKEHHH TEOJOJMTa «KPYr CJeBa» Ha
BU3MPHYIO IEIb, YIQICHHIO HE MEHEE 4e Ha 50 M, HampaBlieHME€ Ha KOTOPYIO
TFOPH30HTANBHO (OTKIOHeHHe He Ooee 2°) U cHuMuTe moKasanue KJI;¢ rOpH30HTAIBHOrO
mMOa;

0) TOBTOpUTH HaBEICHWE TP TIOJIOKCHUHM TEOJOJINTA «KPYT CIpaBay M
CHHTBHOKaSaHHe KI1;

06B06OI[I/ITB 3aKpENUTEIbHBIN BUHT TOPU30HTAILHOTO KPYyTa, IIOBEPHUTE TEOH0I
uT Ha 180~1 cHOBa 3aKpemnuTe;

I') HABECTH 3PUTEIILHYIO TPYOy Ha Ty K€ IIeJb MPHU JIBYX MOJIOKEHUSIX TEOMOJNTA

n cHaTh noka3zanus KJI, u KII,

Benmmunay KOUmMMAaIMoHHOM OMMOKY BEIYHCIUTH 110 (hopMyJIe:

C = 0,25 [(KJI;- KIT; + 180°) + (K1 - KII + 1809)]
=0,25[(242°14'- 62°15'- 180 ) +(60°35'- 240°35' + 1800)] =-0725"
Ecnu cpennee apupmeTnueckoe 3HaU€HNE KOJIMMMALMOHHOM MOIPEIIHOCTH MPEBBIII
aet 1’
Jis uctipaBiieHHs KOJUIMMAIMOHHON OLIMOKY HEOOXOAUMO:

a) CHATH KOJIA4yeK, 3aKPbIBAIOIIUI JOCTYI K FOCTUPOBOYHBIM BUHTAM CETKH HUTEH,
HAaBECTH 3pUTENIbHYIO TpYOy Ha yJAJIEHHYIO BU3MPHYIO LI€Jb M CHUMHTE MOKA3aHUS
KJI (mmu KII) mo ropu3oHTaIbHOMY KpyTy;

0) BBIYMCIIUTD UCIIPABJICHHbBIE MIOKA3aHUS JJI1 TOPU30HTAIBHOTO Kpyra 1o ¢popMyIie:

KJI,,..= KJI - C nim
KIL,=KII+C
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¥ YCTAHOBHTE €r0 Ha TOPU30HTAIILHOM KPYTE;
B) MIEPEMECTHUTH FOCTHPOBOYHBIMU BUHTAMH CETKY HUTEH 70 COBMEIICHUS €€ MEPEKP
€CTHS C U300paKEHUEM HAOII0JaeMON TOUYKH.

4. Onpeodenenue mecma Hysa 6EpMUKATLHO0 KPY2a.

VYcnoBue B JaHHOW TIOBEpKE COCTOMT B TOM, YTOOBI JOOUTbCS OTCYETa IO
BEPTUKAILHOMY JIMMOY, PaBHOTO HYJIO, €CIM ITy3bIpEK YpOBHs Oyner Ha cepeiuHe, a
U3MpPHAs OCh 3pUTEIILHOM TPYObI — COBMAAATh C TOPU3HTAIBHON MJIOCKOCTHIO.

[IpakTHueckn BU3HMpPHAS OCh 3PUTENLHOM TPYObl, KaAK MPABUIIO, HE COBMAJIAET C

TOPU30HTAJIBHON TJIOCKOCTBIO TEONOJMTA MPU YCTAHOBKE HYJIEBOIO OTCYETA IO
BEPTUKAJIBHOMY JIMMOY, ¥ 3TOT yrojl HECOBNAACHUS Ha3bIBalOT MecToM HyJast (MO)

Mecto HyJsI BEpTUKAJIBHOTO Kpyra (Jum0a) onpeaessieTcss BU3UPOBAHUEM Ha OIHY

U TY K€ TOUKY IIPU JABYX MOJIOKEHUSAX Kpyra U BhIMUCISETCS 10 (hopmyrie

MO= 0,5 (KJI + KII)

MO=05- (-3 10 +312) =+0 01

J171 uctipaBlieHHs MeCTa HyJIsl BEPTUKAIBHOTO Kpyra He00X0IMMO:

a) CHATDH KOJIAYEK, 3aKPhIBAIOIINM JJOCTYI K FOCTUPOBOYHBIM BUHTAM CETKU HUTEH,
HABECTU 3pUTEIbHYI0 TPYOy Ha YJAJIECHHYIO BHU3HMPHYIO LI€JIb M CHUMHUTE I1OKa3aHUs
KJI (unmu KII) mo BepTUKaIbHOMY KPYTY;

0) BBIUMCIUTD UCTIPABJICHHBIEC TOKA3aHUs JIJIsl TOPU30HTAILHOTO Kpyra 1o Gopmysie:

KJIucn= KJI - MO wm

KIlucn= KII - MO

U YCTAaHOBHUTE €ro Ha BEPTUKAIBHOM KpYTE;

B) IEPEMECTUTH FOCTUPOBOYHBIMU BUHTAMU CETKY HUTEN J0 COBMELICHUS €€ IEPEKP
ecTUs ¢ U300paKEHNEM HaOI0AaeMON TOUKH.

[Ipu rocTHpOBKE MeCTa HyN HEOOXOIUMO CIIEAUTH 32 MOJIOKEHUEM ITy3bIpbKa YPOBHS
U B CJIy4ae CMEILLEHUS BbIBEUTE €r0 B CPEHEE MOJIOKEHUE MTOABEMHBIMU BUHTAMU
MOJICTaBKHU.

5. Topuzonmanvnas ocv epawenuss mpyoot HH oOomicha Ovimb nepnenouxy
JISIPHA K

8EPMUKATILHOU OcU meodoruma JJ.

[Tpu 3TOM TpyOy HABOIAT Ha MPEAMET, PaCHOJIOKEHHbIN 1o yriaoM 30-

500 HaJl TOPU30HTOM,;

NIEpEBOAT TPyOy BHH3 Ha TOBEPXHOCTh CTEHBI, (paHEPhl WM JIOCKH, W ITOMOIIHU
K KapaHIaIioMm

OTMEYAeT MPOCSKIIMI0 TOUKOW. 3areM MEepPeBOAAT TPYOy depe3 3CHUT, IOBOpaYMBa
IOT TEOANTUT Ha

180%, HaBOIAT MEepeKpecTre CETKA CHOBA Ha Ty )K€ BEPXHIOIO TOUKy. Bu3upyror Tp
yOy BHU3. Ecin

paHee OTMEYCHHAs] TOYKA HE BBIXOIUT 3a IMPHJICIBl OMCCEKTOpa (JIBa MapauieibH
BIX IITPUXA JUIS

HaBEJICHWS HA TOHKWE WM YJAJICHHBIC INPEIMETHI) CETKH, TO HAKJIOH TOPH30
HTAJIbBHOM OCHU

J0IyCcTUM. B IPOTHBHOM ciTydae TE€OJ0MT HEOOXOAUMO OTIIPABHUTH Ha 3aBOT JIJISI FOC
THPOBKH.

3. YCcTaHOBUTH BUBMPHYIO II€Th M HABECTH Ha HEE 3PUTEIHLHYIO TPYOy.

Tak Kak HEMOCPEACTBEHHOE BH3MPOBAHME HAa TOUKY, 3aKPEIUICHHYIO B TIPYHTE
3HAKOM, OBbIBacT 3aTPYJAHEHO H3—3a HEPOBHOCTEH MECTHOCTH W PACTHUTEIBHOCTH, HaJ
3HAKOM YCTaHABJIMBAIOT BU3UPHBIC TICJIH — MAPKH, BEXH, IITIHIIBK.

[Tone 3penust TpyObI NpH HABEICHWU Ha BeXy (M300pakeHUE TMEPEBEPHYTO) H YyC
TAHOBKA BU3WPHOM IIEJIM TIPEJICTABIICHO HA PUCYHKE 3.

[Tome 3penus TpyOBI NMpU HaBEJAECHUW Ha BeXy (M300paKeHUE TEPEBEPHYTO) U
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YCTAaHOBKA BU3UPHOM 1IEJIM TIPEACTABICHO HA PUCYHKE 3.

Pucynok 3 — YcraHoBKa BUBUPHOM 11e/H

4. CHaTh TOKa3aHUs JIUMOA TOPU30HTAILHOTO M BEPTUKAJIHHOI'O Kpyra (CM. puC.
4).

[Toxazanus nuMOa ropusoHTaIbHOro Kpyra 125° 06', num0a BepTUKAIBHOTO KpyTa
- 0°26' (cm. puc. 14A nns teononuta 2T30, 4T30).

[Tokazanus mumoba ropuzonTaabHoro kpyra 70° 05', num0a BepTHKaIBLHOIO Kpyra -
358°48' (cm. puc. 14b nns reogonuta T30).

a) 0)

|]l'l'[’l'l'|
0 6
125 124

7

Pucynok 4 — JIuMO ropu30HTaNbHOrO U BEPTUKAIBHOI'O Kpyra

IIpakTHyeckoe 3ansaTue Ne6

Tema: I/IsMepeHue TOPU3OHTAJIBHBIX N BEPTUKAJIBHBIX YIJIOB

ean 3aHATHS:
1. Pa3BUTh HaBBIKM U3MEPEHUS TOPU3OHTAIBHOIO M BEPTUKAIBHOTO YIJIOB.
2. HayunTtbCsl BECTH MOJIEBOM KYPHAII U BBIIIOJIHATH KOHTPOJIb N3MEPEHUM.

OCHOBHBIE TCOPCTHICCKHEC ITOJIOKCHUA

I'opu30oHTANBHBIN YI0JI — 3TO OPTOrOHAIbHAS MPOEKIIUS MPOCTPAHCTBEHHOIO yIiia
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Ha TOPU3OHTAIBHYIO IJIOCKOCTb.

1. I[loaroToBUTH TEOMOJUT K paboTe M MPUBECTH €ro B pabouee MOJOXKEHUE. ITO
CllaraeTcs W3 YCTAHOBKM TEOJOJUTA HAa IITAaTHB, LEHTPUPOBAHUS TeoHoauTa (IIpH
NOMOILIM HUTSHOTO OTBECa), HUBEIMPOBAHUS TEOAOJUTa (MPUBEIECHUE  €rO
BEPTUKAJIILHOM OCH B OTBECHOE IIOJIO)KEHUE) M YCTAaHOBKU 3PUTEIBHOW TPYOBI ISt
HAOJIOICHHUSL.

2. Han HaOmrogaeMbIMM TOYKAMM YCTAHABIMBAIOT BHU3UPHBIE L€ — BEIIKH,
MEpHBIC IIMUIBKU HITH CICIHAIbHBIE BU3UPHBIC MapKu (CM. pHC. 5)

T

PucyHok 5 — YcraHOBKa BU3MPHBIX LiEJIEH

3. Jlnis u3MepeHusi TOpU30HTAIIBHBIX YIJIOB IPUMEHHUTD CIIOCOO MPUEMOB.

Teomonut ycraHOBUTH B pabouee MOJIOXKEHUE B BEPIIMHE A yria U, 3aKperuB
auM0O, HaBecTH TpyOy — Ha «3agHioo» Touky C (cMm. puc. 6). Ilomb3ysce
MUKPOMETPHUYECKUMU BUHTAMH aJIWAaJabl TOPU30HTAIBHOIO Kpyra M 3pUTEIbHOU
TpyOBl, COBMEIIAIOT MEPEKPECTHE CETKHM HUTEH ¢ HAOII0JaeMOM LEIb0 U OepyT
OTCYETHI 0 TOPU30HTAILHOMY Kpyry. Jlajgee OTKpEeIUIsoT —anuaany, BU3HPYIOT Ha
«IIEPEHIO» TOYKY B W, mpoaenaB  aHaJOrM4HbIE OIEpalliyd, IOJYyYarOT HOBBIE
OTCYETBHI.

B=a,-a,

Pucynok 6
Benmnuuna uzmepsiemoro yria 3 Oymet B = oy - oy,

CrnenyeT MOMHHTH, YTO, BEIYMTAS M3 OTCYETA O3 HA «3aJHIOIO» IO XOJY TOYKY
OTCYET 0l HA «TIEPEIHIOIO» 10 XOAY TOUKY, IMOTYJaroT 3HaY€HHE YIiia 3 BIpaBo MO X0y
JIEKAILLETO.

Takoe u3mMepeHue yriia HasbiBaeTcs nonynpuemom. J|is ocnaOieHUs BIUSHUS
WHCTPYMEHTAJIbHBIX MOTPEIIHOCTEH yroa [ U3MEpSIoT W TPU JAPYroM MOJOKEHUU
BEPTUKAIBHOTO Kpyra (mepeBojsaT TpyOy depe3 3€HHUT), MPeBAPUTEILHO CMECTHUB
M6 Ha yrom, Gmmkmit k 90°. J[Ba momympuema (KIT u KJI) m3smepenmst yria
COCTABJISIFOT OJWH TOJTHBIN IIPUEM.

PacxoxkaeHue  pe3ysnbTaToB  HU3MEPEHHS  MEXKIY TEPBBIM H  BTOPBIM
MOJIyIpUEeMaMH HE JIOJDKHO MPEBBIIATh JBOMHONW TOYHOCTH TIpUOOopa.
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4. JlaHHBIE IO U3MEPEHUIO TOPU3OHTAIBLHOI'O yIria 3aHECTH B TAOJIMILY.

OTcueTsl 110
Ne TTonoxxenune Ne
TOPU30HTATIHLHOMY Yron Bep
CTaHIUU Kpyra TOYKH
Kpyry
KJI C 313°31" 64°45'
B
248°46" .
| 64°44'30
KII C o
68°46"

Bin = Olin = Olon = 313°31" - 248°46" = 64°45’
Bin = Oixn = Olon = 133°30" - 68°46" = 64°44'
Bep = B+ Pn) / 2 = (64°45" + 64°44") | 2 = 64°44'30"

BeprukajJbHBIM YIJIOM, WM YIJIOM HAaKJIOHA, HA3bIBAETCS YTOJI, COCTABIECHHbIN
BOOOpakaeMol JTMHUEH TOpU30HTA U JTUHUEH BU3UPOBAHMS Ha JAaHHBIM mpeameT. Eciu
HAIPABJIEHUE HA MPEIMET JEKUT BBIIIE JIMHUU TOPU30HTA, YrOJ HAKIOHA CUHUTAETCA
MTOJIOKUTENBHBIM, €CJIM HUYKE — OTPULATEIIbHBIM.

1. IToAroTOBUTH TEOAOIUT K paboTe U MPUBECTH €r0 B paboyee MojIokKeHUue. ITo
CJIaraeTcsi U3 YCTAaHOBKM TEOAOJUTA HA INTAaTUB, IIEHTPUPOBAHUS TEOAOIUTa (MpHU
MOMOIIM  HUTSHOTO OTBECa), HUBEIMPOBAHMS TEOAOJIUTa (MPUBEIEHUE  €ro
BEPTUKAJIHHOM OCH B OTBECHOE IOJIOKEHWE) U YCTAHOBKH 3pUTEIBHOM TPYyOBl IS
HaOJIIOIEHUS.

2. Han nHaOmtogaeMbIMU TOYKAMHU YCTAaHABIMBAIOT BU3HMPHBIC IE€IM — BEIIKH,
MEPHBIE IIMUIBKU WIIN CIIENHATBHBIE BU3UPHBIC MAPKH.

3. HaBectu 3putenbHyi0 TpyOy Ha BU3BHPHYIO L€Jdb M CHATh OTCYETHI IO
BepTukanbHOMY Kpyry nipu KII u KJI. Ilo cHATBIM OTCcUeTaM OnpenenuTh yroi HakJIoHa
«MecTo HyJs» (cM. puc. 7).

IIOCKOJIBKY TOpHU30HTAIBHOMY IIOJIOKEHUIO BHU3UPHOM OCH, KakK IPaBHIIO,
COOTBETCTBYET OTCYET MO BEPTUKAJIBHOMY KpPYI'y, HE PAaBHbIA «HYIIO», TO H
MPUXOJUTCA OMNPEAEIATh «MECTO HYJS», T.€. TOT OTCYET, KOTOPBIA COOTBETCTBYET
TOPU30HTAIBHOMY IOJI0KEHUIO BUSUPHON OCH.

MecToM  HyJst  Ha3bIBAeTCs OTCYET IO  BEPTHKAIBHOMY  KpYTY,
COOTBETCTBYIOIINM TOPU30HTAJIBHOMY ITOJIOKEHUIO BU3UPHOM OCH IIPU HAXOXKICHUHU
My3bIPbKa HWJIMHAPUYECKOTO YPOBHS BEPTUKAIBHOTO Kpyra Ha CEpEINHE.

24



N3amepeHune BepTUKanbLHOro yrna

uuuununnf/
o

PucyHok 7 -M3MepeHre BEpTUKAIBLHOTO yIia

4. JlaHHBIE O U3MEPEHUIO BEPTUKAIBHOIO YIJla 3aHECTU B TAOJIHUILY.

Touku HAOMIONEHUS ITonoxxenue xkpyra Oreuetst no MO vep
BEPTHUKAIBHOMY KPYTy
KJI +7°1%5
B +0° 00'30" +7°14'30"
KII -7° 14

Jist meooonumos T30 ¢ kpyrosoii orudposkoit 0° - 360° ucnonb3yroTes cleayroniie GopMyIibL:
MO = (KJI + KIT + 180°) / 2;
v=KJI-MO;
v =MO —KII - 180°
v=(KJI-KII-180°/2
B meooonumax 213011, 313011, 413011 275, T5K, 3T5KII rpanycHble IeleHUS BEPTUKAILHOTO KpyTa
pasjieneHbl Ha YeThIpe CeKTopa, Kbl orudposad ot 0° g0 75° wm 0° no 90° ¢ yka3aHueM 3HaKa «MUHYCH
JUTSL OTPHUIIATENBHBIX YITIOB HAKIIOHA, a ()OPMYJIIBI JJ1s1 BRIYKCIeHHs 3HaueHnit MO 1 v MeeT BHJ
MO = (KJI +KII) / 2;
v=KJI -MO;
v=MO —KII;
v=(KJII[-KII)/ 2.
Ipumep 1. Beraucnutp yroi HakJoOHa V, €CJIM IPY BU3UPOBAHUM Ha TOYKY MOIydeHbI oTcueTsl JI = 6°41";
I1=173°21" (reonomuts T30).
Pewenue nonnoe. MO = (6°41" + 360° + 173°21" + 180°) / 2 =(720° 02")/2 = = 360°01’ = 0°01’;
v=JI-MO =6°1" -0°01" = +6°40';
v =MO —II- 180° =360°01" - 173°21" - 180° = + 6°40’;
v = (JI- 11 -180°)/2=(6°41" + 360° - 173°21' - 180°) / 2 = (+13°20")/2=+6°40".
Pewenue coxpawennoe. MO = (J1 + TT+ 180°) / 2 = (6°41’ + 173°21' +
+180°) /2 =(360°02") /2 =180°01" + 180° =360°01' =0°01"; v =/I- MO =
=6°41' - 0°01'= + 6°40".
Ilpumep 2. Tlpu BUBMPOBAHMU HA TOYKY MOJy4eHB! OTCUeThl JI =

=354°02'; I1=186°00" (treomonuthl T30). BeIunCIUTEL Yrojl HaKJIOHA.
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Pewenue coxpawennoe. MO = (J1+I1+ 180°) / 2 = (354° 02" + 186° 00" +
+180°00") /2 =(720°02") / 2 =360° 01'= 0° 01';

v =JI-MO =354°02' - 360° 01'= - 5°59'.

Ilpumep 3. Tlpu BuzupoBanuu Ha TOouky M Teomomurom 2T30I1, 4T30I1 momyyeHbl OTCYETHI MO
BepTukanbHoMy kpyry JI =- 3° 10, IT=+3° 12'. BeraucnuTh yroi HaKJIOHA.

Pewenue. MO = (JI+11) /2 =(-3°10" + 3°12') / 2 =+0° 01"; v =/I—- MO = -3°10" - 0°01’ = - 3°11".

Kontposns v =MO — [T =-3°11".

[Ipn u3MepeHnn BepTUKAJIbHBIX YIJIOB KojieOaHus BearurHbl MO He JOJDKHBI MpeBbIarh 2t — 1BOWHON
TOYHOCTH OTcueTHOro ycrpoictBa (1’ B Teomonmurax T30). m3 momydeHHbix BenmuuH MO ucnons3yercs

cpenHee.

IIpakTuyeckoe 3ausitue Ne7
Tema: PaGora ¢ HuBe1Up OM

Heanb 3anaTHuA:

1. IBy4uTh HUBETUP U HUBEIIMPHBIC PEHKU.
2. Pa3BUTh HaBBIKU BBIOJTHEHUS MOBEPOK U IOCTUPOBOK HUBEIUPA.

OCHOBHBIE TEOPETUYECKUE MOJIOKECHUS

HuBenupoBanue — BUI TeOAE3UYECKUX HU3MEPEHUN, B PE3yJbTAaTe KOTOPBIX
ONPENCISIIOT MPEBBILICHUS TOYEK, a TAK)KE MX BBICOTHI HAJ MPUHATOW YPOBEHHOU
MoBepXHOCThIO. HuBenmpoBaHue mnpou3BOAAT Juisi  u3ydeHuss ¢GopMm  penbeda:
ONPENEIIEHUs] BBICOT TOYEK MPHU IMPOECKTUPOBAHUHU, CTPOUTEIBCTBE M HKCIUTyaTalUH
3IaHUA W HWHXXEHEPHBIX COOPY)KEHUM. HuBEIMpoM Ha3bpIBalOT TIe€0IE3UYECKUN
WHCTPYMEHT, BU3UPHAsI OCh TPYObI KOTOPOTO B paboyeM MOJI0KEHUN FOPU30HTAIIbHA.

1. YcTaHOBUTH HUBEJHP HA IITATHUB.

o Havayia pabOT HUBEIUP BHIHUMAIOT U3 YKJIAJOYHOTO SIIUKA M YKPEIUISIOT Ha
IITaTUBE CTAHOBBIM BUHTOM. BbIBUTast U yOupasi HOXKKU IITaTUBA, YCTAaHABJIUBAIOT €0
TOJIOBKY «Ha IJIa3» B TOPU30HTAJILHOE MOJIOKEHHUE.

2. BBITIOHUTB IOBEPKUA U FOCTUPOBKU HUBEIUPA.

[lepen HauasIOM M3MEPEHUI HUBEIMPOM BBIIIOJIHSIOT MIOBEPKHU C LIEJIbIO BBISBIICHHS
MOCTOSTHCTBA T€OMETPUUECKUX YCIOBUH, W €CITU OOHAPYKUBAETCS, YTO TO WM HWHOE
reOMETPUYECKOE YCJIOBUE HE BBIMOIHSAETCS, MPOU3BOAST FOCTUPOBKY (PETryIMPOBKY)
npubopa.
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OcHo6Nbie ocu Huseaupa:
JJ — ocv epawjenus npubopa (ocnosHas ocw)
VV — eu3upnan ocv 3pumeavnoii mpybut
UU - ocb yuaundpuueckozo ypoeua
U, U, — ocb xpyan020 yposHa

1— nodwvemmylil BUHM; 2 — NOJCMABKA; 3 — OKYARP; 4 — NAACMUNHKA C CeMmKOil Humeit;
5 — yuaundpuveckuil ypoeers; 6 — ucnpasumensHie BUHMbL YUAUHOPUYECKO20 YPOBHA; 7 — 0bsexmus;
8 — xpyanwlit yposeHs

Pucynok 8 - Husemnnp

1. Ocb Kpy2nozo yposHs 00a#CHA OblMb NAPALIeNbHAd 0CU 8paueHUs npubopa

HTy3uipex kpy21020 ypoersn
nNPUBOJUMCR 8 HYAL-NYMHKIMN
OOHOBPEMEHHBLIM 8PpAUEHUEM
NOGHEMHBLIX GBUHMOG I U 2

G PA3HBLIX HANPABACHUSX

u suwrIma 3.

Bepxnror wacms nuseaupa
nosopavuasarom na 180°.
Ipu emewgeHuu NY3IvPLKa
C YERIMPA 8LINOAHION
HOCIMUPOSKY.

KOcTupoBka

Henpasumeasvubimu surmamii (4) nyasipex
nepeMeuiaromn Ha No1068UHY OMKAOHEHI;
EPAUfeHUEM NOJHEMHBIX GUHITIO8 NY3bIPEK
YCmMaHasAUSarom 8 HYy Ab-NYyHKIM.

wnunbkKa

2. Bepmukaﬂbna;z HUMb CcemKu Humell O0O0JIHCHA OblMmb napajiielivHa ocu epauleHus
HuUeejiaupa
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a)

1. Yemanoeumv Hueeaup 6 pabovuee noaodicenue
no xpy210My YypoeHio

2. Hasecmu 3apumeavryio mpy6y na omeec,
Haxodauuiica nNpuMepHO 6 30 Mempax

Ecau cemxa Humeii coenaaa ¢ 0meecom,

mo ycaoeue evtnoaneno (puc. a)

OcTupoBka

3. Ecau numu ne coenaau (puc. 6), mo omxpenasiom
mpu 3axpenumendHbIX 6UHMA, CHUMAIOM KOANAYOK

3

CO CMOPOHBL OKYASpa
4. Ocaabasnom xpenedcHvte sunmol (1, 2, 3),
nosopauueaom nracmuHky 00 coenadeHus
cemxu Humeii c omeecom (cm. puc. 8)
2 5. Bunmut 1, 2, 3 3axpenasiom
nnacTuHkKa
1 .

3. Ilpuzmsi, nepedarowue uzobpasiceHue ny3vipbKa, OO0IHCHbL ObIMb YCMAHOBIEHbI
npaguIbHO

J17151 TOBEpKHU YCIOBUS MOIbEMHBIMU BUHTAMU MPUBOIAT MY3bIPEK YPOBHSI B HYJIb-
IYHKT, HAOM0/1asi B OKHO 3alIUTHOW KOpOOKH YpoBHS. Eci OJHOBpEMEHHO € 3TUM
OpUAYT B KOHTAKT KOHIBI TMYy3bIpbKa U OyAyT pacmojiaraThCsi B CEpellUHE
PSIMOYTOJIbHUKA, TO YCIIOBUE BBIMOJHEHO. B IpOTUBHOM citydae mpruOOp HampasJIsieTcs
B MaCTEPCKYIO JUIsl UCIIPABIICHHUS ITOJOKEHUS TPU3M.

8)

[NonosuHKU ypPosHS
O00mKHbI cosnadame

4. Ocv yununopuyecko2o ypoGHsa 00INCHA ObIMb NAPALIeNbHa BUSUPHOL OcU mMpyObl —
2niagHoe ycnosue Hugeaupa
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NoBepku HUBENUPOB C UUAUHAPUYECKUM ypoBHeM llI

Mosepka UUNUHAPUHECKOrO YPOBHA
Ocv yuaundpuuecxozo yposus doaxcua 6uims naparteavha susupucil ocu mpyb6ut

41] 1. Ha Mecmuocmu ¢ ne6oabuum ykaonom
: X 3abueaom 2 XOABIUIKA HA PACCTNOKHUU
b | 50-70Mm
E B

50-70m

2. Yemanasausaom nueeaup e pabovuee
noaoxcenue nad mouxoii A.

Peiixoii uamepriom esicomy
uncmpymenma i, u Gepym omcuem no
peiixe, cmosweii ¢ m. B.

3. Hueeaup nepecrnasasnom é m. B,
uamepmom evicomy i, u 6epym omcuem a.

. Ecau ycaoeue noeepxu ne cobnodeno moewaommqooumaoammom
zwu&ay“c:”, xomopas onpeaemtemcam’)myae:x =(@,+1)/2-(a+b)/2
Ecau x <t 4MM, Mo Yycao6ue 8bN0ANeN0. B npomusnom cayHae 6bInoANU0M 0CMUposKy.

iOcTupoBka

1. Bepnutit omcuem no peiixam a, = a + X

2. FNECAUUOHNBLM SUNIMOM YCMAHABAUSAIO CPEOHIOI0 HUMD CEMXU NA OMCUEM a,

3. IMy3vipex yuaundpU«ecKo20 YPOSHA Julea € HYAL-NYHKMa
4.Cnmxmomxpumxyomopqeooﬁuawmxop06xuqunw¢0puumaoypomu
: 5. Crezxa omnycxaom sunmst 3, 4; deiicmeya sunmanu 1 u 2, coemewyaom
usobpaxcenue NONOBUNOK KONYOS8 NY3LIPLKA YPOSHR :

6. ITosepxy noemopsom

x=(1395+1385):2 - (1382 +1390) : 2=4 Mmm
5. Ilposepka nonoosicenuss U3UPHOU OCU (0I5l CAMOYCMAHABIUBAIOUSUXCS HUBETUDOSB).

[TocnenoBaTenbHOCTh BHIMOJIHEHHSI TOBEPKHU: BHIOMPAIOT HA MECTHOCTHU JIBE€ TOUKH
A u B c¢ paccrosauemM wmexay HuMH  30-50 M; TOYKM 3aKpEIUISIOT KOJbSMH,
YCTaHABJIMBAIOT HUBEJIUP MocepeanHe B Touke C; 1 OepyT oTCUeTHl a; U Dy 1Mo pelikam.
Beruucisitor npesbiienue hi=a; - b;. YcranaBmmBator HuBenmp B Touke C, Ha
paccrositnun 1 - 2 M OT peiiku A, OepyT mo pe¥ikam orcueThl a2, D2 U BBIYUCIIAIOT
npeBbIenne h,=a,-b, .

IIpyn paBeHCTBE NPEBBIMIEHUN WM PA3HULIE MEHEE 3 MM HUBEIUP IPUTOJEH K
JKCIUTyaTallui. B MpOTHBHOM cilydae caenaTh HYKHO CJENYIollee: HaBeauTe Mpuoop
Ha perky B W CHUMMTE 3alIMTHBIA KOXKYX OKyJspa. Vcmonb3yiTe FOCTMPOBOYHYIO
LINWIBKY, BPAIaiTe FOCTUPOBOYHBIA BUHT ITOKA OTCYET 110 peiike B He craHeT paBHBIM
a, — h. TloBTopuTe BCe NEHCTBHS ¢ Havaa 0 KOHIIA moka (a,-b,) — (a; - by) <3 mm.

ax bl
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A C, B

hy=a; — b; =1407 - 1392 =15 mm

az b2

hzzaz—bzz 1405 - 1390 =15 mMm

IIpakTn4yeckoe 3ansitue Ne§
Tema: CocTaBjieHHe IIJIAHA TEOAOJUTHONH CHLEMKH

Iean 3ansaTHus.
1. Pa3BuTh HaBBIKK MOCTPOCHUS KOOPJIUHATHOU CETKHU.
2. HayduTbCsi HAHOCUTDH TOYKHM TE€OAOJIUTHOTO X0/1a IO KOOpAMHATAM Ha TIaH.

OCHOBHBIC TCOPESTHUCCKHNE MOJ0KCHUS

TeogonuTHas CcbeMKa BBIMOJHSIETCS HA OCHOBE CBHEMOYHOTO OOOCHOBAHUS,
CO3/1aBa€MOT0 B BUI€ T€OIOJIMTHBIX XO/IOB.

TeomonuTHas CcbeMKa BBIOJHSIETCS HAa OCHOBE CHEMOYHOTO OOOCHOBAHWS,
CO3/1aBa€MOT0 B BUJIE TECOJOJIUTHBIX XOJIOB.

TeomoauTHBIA XOM — 3TO CHUCTEMa JIOMAHBIX JIMHUMA, NI KOTOPBIX H3MEPEHBI
pPAcCTOSIHHSI MEXJy TOYKAaMU W TOPHU3OHTANIbHBIE YIJIBI MEXIY CTOpOHaMH. BhIBarOT
3aMKHYTBIC U Pa30MKHYTBIE XObl, CBOOOIHBIC U HECBOOOIHEIE.

CBOOOAHBIH XOT — X0, B KOTOPOM HMMEIOTCS TOJBKO HEOOXOAMMBIE MCXOTHBIE
JaHHBIE, @ HECBOOOIHBIN X0/ UMEET U30BITOUHBIC JaHHBIC.

Tlopsoox pabom npu meoooUmMHOU CbemKe:

1. PekOrHOCHIMPOBKA — OCMOTP MECTHOCTH C BBIOOPOM H 3aKpErUIeHUEM
OyAyIIMX TOYEK ChEMOYHOI0 000CHOBAHUA.

2. [IpuBsizka MyHKTOB cheMO4YHOTO o0ocHOBaHuA K myHkTam ['T'C. [{nst sToro Ha
MECTHOCTH BBITIOJHSIOT U3MEPEHUS IPUMBIYHBIX YIJIOB U PACCTOSIHUM.

3 WM3mepeHune TOpU3OHTAIBHBIX YIJIOB U JUIMH CTOPOH TEOJOJIMTHOTO XOJa.
['opu30oHTAIbHBIE YIJIbI U3MEPSAIOTCS CIOCOOOM IMPUEMOB, PACCTOSHUE MPHU MOMOIIH
CTAILHOM MEPHOW JIGHTHl WJIA PYJETKH B TPSIMOM U OOpPaTHOM HAaIlpaBICHUSX, C
OTHOCHUTEJIbHON morpemHocTeio He 6omee 1:2000. [Ins onpenenenus: ropu30HTaILHOTO
MPOJIOKEHUS TAK)KE U3MEPSIIOT Yrilbl HAKIIOHA MECTHOCTH TE€OJA0JIUTOM.

4. CreMKa KOHTYPOB MECTHOCTH (CUTyalMH). 3aKJIIOYaeTCsl B TPUBSI3KE ITUX
KOHTYPOB K ITYHKTaM Cb€MOYHOT0 00OCHOBaHUSI.
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Cvemka KOHmMYypo6 MeCmHOCHmU 6blNOJIHAEMCA cneoylouumm cnocooamu:

1. Croco0 nepneHAnKYIIpOB (CIOCO0 MPSIMOYTOIBHBIX KOOPIUHAT)

o o o o o o

e 6« i
Cocwa 3552° o .. AL |
0 et \

° ° ° L7 \
> \J h

2. Cnoco0 moisipHbIX KOOPIUHAT

Y
809
\ - ]-,

/
{ N
)(/ \‘ 7’ —\éi

AT

4. Cnoco0 JIMHEHHBIX 3aCEUYEK

AbGpuc — 5TO CXEMaTUYHBIA YEpPTEkK Ha KOTOPOM H300PaKEHBI CTOPOHBI
TEOJIOJIUTHOTO XOJIa, CHHUMAaeMble KOHTYPBI M PE3YJIbTAaThl YTJOBBIX U JIMHEHHBIX
poMepoB (S u [)

AOpHC MOXET OBITh COCTaBJEH IS BCErO0 XO0Ja WJIM OTACIBHO I KaKIOH
CTOPOHBL.

Kamepanvnas obpabomka pe3ynomamos usmeperus meoooaumto2o xood
1.  Bwiuucnenue koopouram moyex meoooaumHo20 Xood.

Ilepen HavaaOM BBIYKCICHHS MIPOBEPSIOT BCE JKYPHAJBI (3HAYCHUS BBIYHCICHHBIX
TOPU30HTAJBHBIX W  BEPTHKAIbHBIX  YIJIOB, TOPHU30HTAIBHBIX  MPOJIOKCHHI).
YpaBHMBAIOT TOPH3OHTAJIBHBIC YIJbL, JUIS 3TOrO BBIYHCISIOT CYMMY H3MEPEHHBIX
TOPU30HTAJBHBIX YIJIOB:

Zﬁab:ﬂl"_ﬂf’_--- +,Bn

BBIYHCIIAIOT TEOPETHYECKYIO CYMMY YTJIOB

20,=180°(n—2) — 1y 3aMKHYTOT'O X0J1a

2B m=0ai— Oy 1801 — M5l pa3OMKHYTOTO X012
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N — YUCJIO U3MEPEHHBIX YIIIOB

Beruucnsror yriaoByto HeBssKy: fg= 2f,— 2f, cpaBHUBas ee ¢ momycTuMOii: f,
son =157

r7ie t—TOYHOCTh OTCUETHOTO MPUCTIOCOOJIECHUS TEOAOHTA.

Hessi3ka fymmo aOcomroTHOW BenmuuWHE HE [ODKHA MPEBBIIATH JIOMYyCTHMOTO
3HaueHws fy; ,,,, B TPOTHBHOM CIydae YIJIbI HM3MEPSIOT 3aHOBO. Ecim ycrmoBue
BBIUKCIISIIOT TIOTPABKYy B KaXKIBIA YroJl M 3alMCHIBAIOT B BEIOMOCTb HaJ 3HAYCHHUSIMU
M3MEPEHHBIX YIIIoB: dg=— fg/n.

KoHTponem npaBuIIbHOCTH pacipeieieHust HEBS3KU CIYKUT paBeHCTBO: Xdp=— 4

HcnpaBiieHHBIE YTl BEIYUCISIFOT IO QOPMYIIE: b yenp=Piusn T Opi

JUis KOHTpOJIA MOJCYUTHIBAIOT CYMMY HCHPABJIEHHBIX YIJIOB, KOTOpas OJDKHA
OBITH paBHA TEOPETUYECKON CyMME YIIOB: 2,y = 2P

ITpumbIuHbIN yroi f,,,, He NCIPABISIOT.

2. Buviuucnenue oupexyuoHuvix y2noe u pymoos.

[To ucxoHOMY AUPEKIUOHHOMY YTV @, | A UCIPABICHHBIM 3HAYEHUSM YIJIOB
ONPEEISAIOT TUPEKIIMOHHBIE YTl CTOPOH TEOIOJUTHOTO X0/1a:

On=0n_1+180°—f,— NJig paBbIX yIIOB

On=0n_1%+180°+f, — N1 NEBBIX YTIIOB

Kontponem mpaBUJIBHOCTH BBIYMCICHUN JUPEKIIMOHHBIX YIJIOB  SIBJISETCS
COBIIAJICHUE 3HAYEHUS JUPEKIIMOHHOTO yrila Ha4aJlbHON CTOPOHBI @)

O N1= O 1E180 =0y 1 £180°f

Buviuucnaiom pymowl

Ne JIMPEKLMOHHBII Haszs. 3HaKu

YeTB ol 6a Dopmytst MIPUPALLEHUS

' 4 Py Ax Ay

| 0--90° CB r=a + +
I 90*-180° OB r=180%q — +
11 180-270° O3 r=o—180° — —
\% 270°-360° 3 =360 " _

3. Bviuucnenue npupawenuii koopouram

ITo 3HaYEHHUSIM TUPEKIIMOHHBIX YIJIOB M TOPU30HTAIBLHBIMU MPOJIOKEHUSIM CTOPOH
TEOJIOJIUTHOT'O X0/1a BEIYUCIISIOT IPHPAIICHUS KOOPJIUHAT ¢ TOYHOCTHIO 70 0.01M:

Ax=d-cos r

Ay=d-sin r

3HaKM IPHUPAICHUS] KOOPJMHAT ONPEACIISIOT B 3aBUCUMOCTH OT Ha3BaHUs pymoOa.

4. Bviuucnenue 1uHeuHbIX He@sA30K N0 0CAM KOOPOUHAM

Haxonmst cyMMBbl BBIYMCIEHHBIX ITPUPAILICHUN
E My, =AM, + A%, s+
DA, = Ay, F A,
N Teopetndeckne CyMMbl IPUpALICHUN
24X =XyonXnau
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ZA)/ m = Vkon Vnau
JIvHeHbIE HEBSA3KH IO OCSIM KOOPJIUHAT

fy= 2Ax,— 2Ax,
f,=2Ay;—2Ay,
Brranciienne abCcomroTHON M OTHOCUTEILHOM HEBSI30K TEOLOJIMTHOIO X01a

fa6c = f;-: - f:

OHpe):[eJISI}OT OTHOCHTCIIBHYIO HHHeﬁHYIO HCBA3KY fomH TCOAOJIMTHOIO XO04a.
f fabc
OMH= P

rae P — nepumerp xona.
JlomyctuMOe 3HAYE€HHUE OTHOCHTEIBHOW HEBSA3KM HE JIOJDKHO TPEBBINIATH
1
HOrpenrHocT JMHeHHbIX w3mepenuit 2000 . Ecnu 310 yciaoBue HapymieHO, TO JJTHHBI
JIMHUI TIEPEMEPSIFOT, a €CJIM BBIMOJIHIETCS, TO BBIYUCISIOT MOTPABKH B BBIYUCICHHS
KOOpJIMHAT:

8,x, =—

bt ] e

‘5_13’..' =—— 'il

HOHpaBKI/I OKPYIJLIOT 0 0.01 MM U BBIIMCBHIBAIOT UX CO CBOMMH 3HAKaMU HalJ
COOTBCTCTBYIOIIMMHU IIPUPAINCHUSAM Ax u Ay

CYMMa ITOIIPABOK JOJDKHA PABHATHCA HCBA3KCE C O6paTHI>IM 3HAaKOM:

Z@,X:—fx

20,y=f,

Breraucnsior HCIIPABJICHHLIC ITPUPAIICHUA KOOPAWHAT U 3alIMChIBAIOT PC3YJILTAThI B
BCAOMOCTD:

Axucnp: Axebm + 5Ax

Ayucnp: Ayebm + 54)/

JIHSI KOHTPOJIA ONpEACIIAIOT CYMMbI HCIIPAaBIICHHBIX HpI/IpaH_IeHI/Iﬁ KOOpAHHAT,
KOTOPBIC OOJIKHBI OBITH paBHbI TCOPCTHUICCKUM CYMMaM HpHpaHleHHﬁI

Axucnp: me

AVueny™= 2Ym

5. Buiuucnenue koopounam mouex meoooaumHo20 xooa

anxnfl—}_AXn uctp

yn:yn—l+AYn HcTp

KoHTposieM BBIUKCIEHUI CIYKHUT MOAyIeHNE KOOPIAUHAT U3BECTHBIX TOUEK X1 U Yy

X=X P AX 1= Xy tAXy

Y1=Yir T AY 1= YAy

Brrunciiennble 3HaYeHNsT KOOPAWHAT BEPIIMH TEOJOJMTHOTO XOJa 3alHCHIBAIOT B
BEJIOMOCTb.

6. Ilocmpoenue niana meoOoIUMHOU CbeMKU

[TocTpoenne KOOpAMHATHOM CETKU: Ha JIUCTE OyMaru MPOBOIST JIBE
MEePECEKAIONINECS JIMHUM M OT TOYKH MX IMEPECEUEHUs] OTKIIAJIBIBAIOT MPOWU3BOJILHBIC
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paBHble OTpe3ku npu nomomu nupkyns. Ilomywator Ttoukm ABC/, rne
OA=0B=0C=0/l. CoenvHHUB 3TH TOYKH IMOJY4YalOT MPABUIbHBIA NPSIMOYTOJbHUK.
BcenoMorarensHble JIMHUK CTUPAIOT, HA CTOPOHAX MPSIMOYIOJBbHHUKA OTKJIAJBIBAIOT 10
10 cm m cTposAT KkBaaparbl — ceTKy. lIpaBHUIBHOCTH MOCTPOEHMS CETKM KBaJIpaTOB
IIPOBEPSIOT [0 PAaBEHCTBY [UIMH CTOPOH M JUIMH JWaroHajged — LUPKyJIeM—
U3MEPUTEIIEM.

Touku mepeceyeHns1 BceX KOOPAMHATHBIX JIMHUM 10 JAUArOHAJIW JIOJKHBI JIEKATh
HA OJIHOM TIPSIMOMU.

Ouyugposka koopouHamHoti cemu

[Tpou3BOAUTHCS B COOTBETCTBUHU C MAcCIITAOOM YepTexa TakKuM o0pa3oM, YTOOBI
3HaY€HWE KOOPIWHATHBIX JIMHUM ObLIM KpaTHhl 10 cM B 3ajaHHOM MacmTabe U Bce
TOYKH CHEMOYHOI0 OOOCHOBAHMS TMOMECTHJIMCh Ha YEPTEXKE U PACHOIIOKWINCH IO
BO3MO>XHOCTH B CPEAHEN €ro 4acTu.

Hanecenue mouex cvemounoz2o ob6ocnoganus

KoHTponeM mnpaBUILHOCTH OYIET CIYXUTh PAaBEHCTBO AUPEKIMOHHBIX YIJIOB
CTOPOH Ha IJTAHE U B BEJOMOCTH M PABEHCTBA JJIMH CTOPOH Ha IUIAHE U BEIOMOCTH.

Hanecenue cumyayuu na naan

Curyanus HaHOCHTh MO a0pUCy M M300paXaeTcsl YCIOBHBIMHU 3HAKaMu, MPU 3TOM
BCIIOMOTraTEeIbHbIEC IMHUHU Ha IJIaH HE MEPEHOCST.

Ogopmnenue naonucu Ha niaue

Bponbe ceBepHOM paMKH TOANMCHIBAIOT HA3BAaHWUE YEPTEXKA, BHOJIb FOKHOM —
MaciiTad, BHU3Y CIIpaBa — I'0jl CbeMKHU U UCIIOJIHUTEIb.

5. Cnoco0 CTBOPOB — MPUMEHSETCA B TEX CIy4asX, KOIJIa CMELIAHHBIA KOHTYP
[IEPECEKAET CTOPOHY TEOMOIUTHOIO XO1a U €€ MPOAOLKECHHUE.

Xu

8

[1o pe3ynbpTaTaM CbeMKH COCTaBISAIOT abpuc.
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Buinoarua: TEeacumos A,

Pucynok 9 — [1nan Teog0TUTHON ChEMKH

IIpakTHyeckoe 3ansaTue Ne9
Tema: CocraBiieHHe IUIAHA TAXEOMETPUYECKONl CheMKH
Heab 3ansaTusa: CocTaBUTh IJIaH TaXEOMETPUUYECKON ChbEMKH 110 pyMOaMm.

OCHOBHbBIE TEOPETUYECKHE MTOJIOKEHUS

TaxeomeTpuueckasi CbeMKa — 3TO PA3HOBUJIHOCTh TOMOrpauyECKOl CheMKH,
KOTOPYIO MPOBOASAT C HMCHOJB30BaHHE Treojie3ndyeckoro odopyaoBanus. CyTb 3TOro
BUJIa Cb€MKH CBOJIUTCS K TOMY, 4TOObI HaBeJeHHMH TMpuOOpa Ha perKy 3a pas
MIPOCYUTATH HECKOJIKO TIOKA3aTENE: paCCTOSHUE, PEBBILICHHUE 110 TOPU30HTAIBHBIM U
BEPTUKAJIBHBIM yIJIaM.

Taxeomerpruueckas CcheMKa — KOMOMHHUPOBAaHHAS ChEMKa, B IIPOIECCE KOTOPOil
OJTHOBPEMEHHO OIPEAEISAIOT TUIAHOBOE M BBICOTHOE IMOJIOKEHUE TOYEK, UTO IMO3BOJISET
cpa3dy Tmojiy4yarb Tomorpaduueckuii TiaH MECTHOCTU. TaxeomeTpusi B OyKBaJbHOM
IIepeBOE O3HayaeT ObICTpOE U3MEPEHHUE.
[lonoxxeHne  TOYEK  ONPEAEIAOT  OTHOCUTEIBHO  ITYHKTOB CbEMOYHOI'0
00OCHOBaHMS: MJIAHOBOE — TOJIIPHBIM CIIOCOOOM, BBICOTHOE — TPUTOHOMETPUYECKUM
HUBEJIUPOBAHUEM. JIJIMHBI MOJIIPHBIX PAcCCTOSHUM M TYCTOTa MUKETHBIX (PECUHBIX)
TOYEK (MAaKCUMaJIbHOE PACCTOSIHUE MEXIAY HUMHU) perjlaMeHTHPOBaHbl B MHCTPYKIUU 110
TONOrpado-reo1e3NIECKUM paboTam.
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IIpy mpoM3BOACTBE TAaXEOMETPUUYECKOW CHEMKH MCIOJB3YIOT T€OIEe3UYECKUI
npuOOp TaXCOMETP, MPE/IHA3HAYEHHBIA  JJI1 ~ WU3MEPEHUS  TOPU3OHTAIBHBIX U
BEPTUKAIBHBIX  VYIJIOB, JUIMH JIMHUA W TPEBbILICHUH. TeomoauT, UMEIOLINN
BEPTUKAJIBHBIM KPYT, YCTPOMCTBO HJisi W3MEPEHUS pacCTOSHUW u Oycconb s
OpPUEHTUPOBAHUS nuMoOa, OTHOCUTCSI K TEOI0JIUTAM-TaXEOMETPaM.
TeogonuraMu-TaxeoMeTpaMu  SIBJSIETCS.  OOJIBIIMHCTBO  TEOAOJIUTOB  TEXHHUYECKOU
TouHOCTH, Hanpumep T30.

TaxeoMmeTpuueckass Chbe€MKa BBIMOJIHSAETCS C MYHKTOB ChEMOYHOTO OOOCHOBAHMS,
WX Ha3bIBAIOT CTaHIMsAMU. Yaire Bcero B KadeCTBE ChEMOYHOTO OOOCHOBaHUS
HCIIOB3YIOT TEOI0JINTHO-BBICOTHBIC XOJIBI.
XapakTepHbIe TOYKH CUTyaIuu u penbeda Ha3bIBAIOT PECUHBIMU
TOYKaMH WM MUKeTaMu. PeedHble TOYKM HA  MECTHOCTH HE  3aKpEIUISIOT.
Jns  onpeneneHHs IUIAHOBOTO IOJOXKEHHUS TOYEK CHEMOYHOM CETU H3MEPSAIOT
TOPU3OHTAJIBHBIE  yIJbl M JUIMHBI  CTOPOH. BBICOTBI ~ TOYEK  OMpeAesstoT
TPUTOHOMETPUUYECKUM HHUBEIUPOBAHUEM. YTJbl HAKJIOHA W3MEPSAIOT TpPU  JABYX
MOJIOKEHUSIX ~BEPTUKAJIBHOIO Kpyra B MOpsIMOM U 0OpaTHOM HampaBlICHUSX.
PacxoxaeHue B MpeBBILIEHUSAX HE Jomyckaercss Ooinee 4 cm Ha kaxzasie 100 meTpos
paccTOsTHUSI.

Taxeomerpu4ecknd XOX - 5TO XOJ, B KOTOPOM TEOJOJIUTOM H3MEPSIOT
TOPU3OHTAJIBHBIC U BEPTUKAIBHBIE YIJIbI, & NIMHBI CTOPOH - HUTSHBIM JAJIbHOMEPOM.
JIMMHBI CTOPOH U YIJIbl HAKJIOHA MO KaKJIOW JIMHUM U3MEPSIOT TPSIMO U 0OpaTHO.
['opu30OHTaNIbHBIE PACCTOSIHUA W MPEBBIIICHUS BBIYUCISIOT [0 TaXCOMETPHUUYECKUM
dbopmynam.

OTHOCUTENBHAS MOTPEIIHOCTh U3MEPEHUS PACCTOSHUN HUTSAHBIM JalbHOMEPOM
paBHa 1/300. TloaTomy oTHOcUTeNnbHAsE MOTPEMHOCTh 1/300 CIy»KUT ITOMYyCKOM JIst
PacXOoXKJICHUM pe3yabTaTOB MPSMOro U 0OPAaTHOTO MU3MEPEHUsl JIJIMH JIMHUMN, a TaKkKe
JUISL OTHOCUTENBHOM HEBSI3KM XoAa. OcTalibHbIE NOMYCKHM U TOPSAIOK BBIYUCICHUM
TaKue ke, Kak B TeOJ0JUTHO-BEICOTHOM XOJI€E.

[Iepen TaxeomeTpUueCKOM CHEMKOM HAa OCHOBE CYILECTBYIOLIEW I'€OIE3UYECKON
CETHU CTPOSIT CheMOYHYIO CETh JI0 T'YCTOThI TYHKTOB, 00€CTIEUNBAONICH MPOJIOKEHUE HA
TEPPUTOPUH CHEMKH TaXEOMETPUUYECKHUX XOJOB C COONIOJEHUEM TEXHHUYECKUX
TpeOOBaHUI MHCTPYKIIUU, IPUBEICHHBIX HIKE.

Macumtad ceemku 1:5000 1:2000

MakcumanbHbI€:

mmHa xoxa, M 1200 600

qumHa auaui, M 300 200

YUCJIO IMHUM B X01€e 6 5

Jlo Hayaa moJieBbIX padOT HA UMEIOIIUXCS TOMOrpauYECKUX KapTax COCTaBISIOT
MPOCKT TaXxCOMETPUUYECKUX XOJ0B. B mporecce peKOrHOCIMPOBKH IMPOEKT XOIO0B
YTOUHSIOT B HATYpPE U TOUYKH XO/a 3aKPEIUISIIOT KOJIbIMHU, METAIUINYECKUMU KOCTBUISIMH,
OTpe3KamMu TpyO WM ApyruMu 3HakKamu. lIpu HeoOXomauMMOCTH oOecreueHus
COXPAHHOCTHM TYHKTOB Ha HECKOJBKO Jie (NP BOCCTAHOBJICHHM W YCTaHOBJICHUU
TPaHUIl 36MJICTIONIb30BAHUM ) MX 3aKPEIUISIOT O0JIee HaIC)KHBIMU 3HAKAMU.
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['opr3oHTANIBHBIE YIJIBI M YIVIBI HAKJIIOHA B XOJAaX U3MEPSIOT IIPU JBYX IOJOKEHUAX
BEPTUKAIBHOIO KPYra; CTOPOHBI XOJ0B U3MEPAIOT HOMOIPAMMHBIM JAJIbHOMETPOM B
OpsMOM U OOpaTHOM HampaBieHMsX 3 - 6 MpUeMaMH B 3aBHUCHUMOCTH OT YCJIOBHUMH
u3Mmepenuid. IIpu BbicoTe ceueHust penbeda 0,5M BBICOTBI TOYEK XOJIOB OIPEAEISIOT
TEXHUYECKUM HUBEIUPOBAHUEM, NIOJIb3YSICh YPOBHEM 3pUTEIILHOMN TPYOBI.

1. Hauepmumos nnan maxeomempuueckoti cvemku no pymoam 6 macuimaoe
1:5000.

Ha nucrte yeprexxHoit 6ymaru ¢gopmara A3 cHauaja HaKJIAJLIBAIOT B 3aJaHHOM
maciirabe mo pym6aM U TOPU3OHTAJIBLHOMY MPOJOKEHHUIO IUIaH TaXeOMETPUUEeCKOU
cbeMKU. [1an cTposT Ipy MOMOIIM TPAHCIIOPTUPA ¥ MUJUIMMETPOBOM JIMHENKU.

[Tocne mocTpoeHust TaXEOMETPUUECKOTO XO4a HAHOCAT Ha IJIAHE PECUYHBIE TOUYKH,
CHSITBIE TIOJIIPHBIM criocoOoom co cradiuu | u 1.

[Ipumep: [lie HaHeceHUs] PEEUYHBIX TOYEK, CHATBIX €O CTaHumu I, Kimagyr
TPAHCIIOPTUP TakK, YTOOBI €r0 HYJIEBOE 3HAUE€HUE ObLIO OPUEHTUPOBAHO Ha craHuuo I,
a ero LEeHTp coBHagai co craHuuei I. 3aTeM Mo ropu30HTAIBHBIM yriaMm MpPOJI0KEHHUS
IPOBOJISAT HAIIPABJIEHUE HA PEEUHbIE TOUKHU U, OTJIO)KUB Ha HUX PacCTOSHUE B MacuITade
IIJIaHA, TTOJIY4aloT IOJI0KEHUE PECUHBIX TOUEK.

[Mpumep: Touka Ne 1 yrox pasen 29° 14°

Ne 2 yron pasen 41° 26’

Ne 3 yron paBen 51° 51’ u . .

Kaxnyro peedHyro TOUKY NOJANKUCHIBAKOT: B YUCIUTENE — €€ HOMEpP, B 3HAMEHATEIIE
— €€ OTMETKY.

AHaJIOruYHO OMNpPEAENAIOT MOJOXKEHUE peeyHbIX Touek co |l cranuuu, oOHysasCh
Ha [119.

IIo HaHECEHHBIM pPEEYHBIM TOYKAM M PYKOBOJACTBYACh KPOKH, BBIYEPUHMBAIOT
KOHTYpbI CUTYallUU.

nt?

nig

nZg

Pucynox 10- Kpoku

2. Mzobpasums Ha niaHe MaxeomMempuieckol CbeMKU peivbed MecmHOCmU 8
20PU3OHMANAX C 8bICOMOU ceyeHusi 1 m.
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1. PykoBOACTBYSACh OTMETKAMH TOYEK HA IUIAHE U KPOKH, CTPOST F'OPU3OHTAIH C
BBICOTOU ceueHus | M.

['opusoHTa)I HaHOCATCA HA IUIAH METOJIOM HHTeprnoJmpoBanus. IIpu nposeneHnn
TOPU30HTANIE HEOOXOAUMO MOMHHMTb, YTO OHM HE MOTYT KacaTbCs APYr JApyra U He
MOTYT MEPeceKaTbcs, 3a UCKIOYEHUEM 0IX0Ja UX K 0OOpbIBaM, OCHIISM U HABHCIIUM
ckanaM. OTMETKM CpeIHUX TOpPU30HTalIe MOryT ObITh JUOO OAMHAKOBBIMH, JHOO
OTIIMYATbCS OJHA OT JPYroM Ha BBICOTY ceyeHHs. Ha HEKOTOpPBIX TOPH30HTAJAX
HAJIIACBIBAIOT OTMETKH.

[locne TmIATENBHOTO BBIOJHEHUST pPabdOTHl B KapaHjalle, MPUCTYNAIOT K
oopmienuto miaHa. Pamky ueprexka 0OBOJAT YepHOM resieBoi pydykoil. ['opuzonTanu,
UX OTMETKU U OepruTpuxu oOBOIAT KOPUYHEBHIM (KpacHbIM) 1BeTOM. CHMMETPUYHO
pacroJiaratoT Ha 4epTeke HaAMUCh, a MOJ PAMKOM MOAMKUCHIBAIOT MaclITad U BHICOTY
CEUCHUS.

Pucynok 11 — [1nan TaxeoMeTpu4eCKOil CbEMKHU

IpakTtuyeckoe 3ansaTue Nel) O0pabdoTka MaTepuasoB HUBEJIHPOBAHMUS.
IMocTpoenue nNpoaoaLHOro Npog ujisi HHKEHEPHOT 0 COOP YKEHUs

Heab 3ansitusi: OcBouTh 00PaOOTKY JKypHaJIa TEXHUYECKOTO HUBEIUPOBAHMS,
BBITIOJTHUTH aHAJIN3 TIOJY4EHHBIX Pe3yJIbTaTOB.

OCHOBHBIE€ TCOPETUUCCKUE TTOJIOKCHUS

O0paboTKka KypHa/ia TEXHHYE€CKOr0 HMBEJHUPOBAHUS BKJIKOYAET CJIeaYyIolue
ITaNbI;

1. IlpoBepka 3amMceld MOJEBBIX OTCYETOB B 3KypHaie. OTCUETBl JOJKHBI OBITH
3anucaHbl B BUJAE 4YETbIpeX3HAYHbIX LUPp. OTcueTsl Ha CBA3YIOUIME TOUYKU
MOAITHUCHIBAKOTCS: IO YEPHOU CTOPOHE PEUKH BBEPXY, [0 KPACHOW — BHU3Y.
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2. OmpepeneHre TPEeBBITIEHUN MEXITY TOYKAMU TPOU3BOAT TAKUM 00pa3oM: OTCUET
10 YEPHOW CTOPOHE 3aJHEN PEUKH MHUHYC OTCYET II0 YEPHOW CTOPOHE MEPEAHEU
pEWKH; W TakK K€ IO KPAaCHbIM CTOPOHAM PEEK M 3aIlUChIBAIOT B 6 KOJIOHKY,
COXpaHsIs 3HAK MPEBBILICHUS.

hBBI‘I = 3‘ICpH - H'{epH
thq = 3KpaCH' HKpaCH
Paznocth mnpeBbilieHui hy,, 10 4epHOM U KpacHOM CTOpOHaM HE JOJIKHA OBITh
oonee t4mMmM.
3. Ecnu 3T0 ycioBHE BBINONHEHO, TO BBIUUCIAIOT cpefHee mnpesbimenue hy, (7

KOJIOHKA)
hyep+h

hcp = TKP 1)

4. IlpaBUIBHOCTH BBIYMCICHUHN TTPOBEPSIOT MOCTPAHUIHBIM KOHTPOJIEM.

Jnst aToro B kaxaout u3 rpad (3,4,6,7) cyMMuUpyIOT BCE 3aMMCaHHbIE B HUX YHUCIIA.
Haiinennsie cymMMBbI 3amuchIBalOT B UTOroBor ctpoke (D). Pasnocts 3-ii u 4-ii Tpad
JIOJDKHA PAaBHATHCSI CYMME TMPEBBIIICHUH (D =Y 3-Y 4), @ alreOpandeckas cymMma rpadul
6 paBHsieTcs yaBoeHHou cymme rpadul 7 (O6=2(>7)

Ananus noayuennvix pe3ynibmamos BKIIYAaeT B ceOs ompeaeeHHe BbICOTHOM
HeBsI3KM. B rmporecce HuBenMpoBaHUs ObLIa JONYIIEHA IMOrPEIIHOCTh, KOTOPYIO
HEOO0XOMMO Y4YECTh IPHU ONPEIECIEHNH UCTUHHOIO MpeBbIlIeHus Tpacchl. [lonyuennoe
3HAaYEHUE BBICOTHOM HEBA3KW HYKXHO CpPaBHUTH C JOIYCTHUMBIM 3HA4CHHUEM,
paccuutbiBaeMbiM 10 (opmyne: fthmpon. =+50 mm / L, rne L — pmimHa Tpaccel B
KHJIOMETPAX.

Taxxe aHaMU3 BKIIOYAET OnpeoeneHue OmmemoK CeA3VI0WUX U NPOMENCYMOYHBIX
mouex. OTMETKH CBSA3YIOIIMUX TOYEK HUBEJIIMPHOTO X0 BBIUUCISIOT MO (hopmyIie:

Hn = Hn_l + hI/ICl‘[p'!

rae Hy, u Hy-1 — oTMmeTku nocieayroomei u npeabiaylieid CBA3YIOIUX TOUEK,
Nyenp- — UCTIPABIIEHHOE MPEBBIIICHHE MEXKTY HUMHA. OTMETKH MPOMEKYTOUHBIX TOYEK
HUBEJINPHOTO X014 BBIYUCIIAIOT YEPE3 TOPU3OHT UHCTPYMEHTA.

Kamepanbupie  paboTel  mnpu  00pabOTKE  pe3ysbTaTOB  TEXHUYECKOTO
HUBEJIHUPOBAHUS BBITIOTHSIIOTCS OOBIYHO B CIEAYIOUIEH MOCIEI0BATEIbHOCTH.

1. Ilposepka 3anuceti nonesvix 0Mmcuemos 8 HcypHaie.

OTtcueTsl TOJKHBI OBITH 3allUCaHbl B BUJE YEThIpEX3HAUHBIX IU]p. OTcUeThl Ha
CBA3YIOIME TOYKHA TMOIIKUCHIBAIOTCS: 110 YEPHOU CTOPOHE PEVKH BBEPXY, IO KPACHOM —
BHU3Y.

2. OnpedeneHue npegvluleHUll Mexcoy MOoYKamu TPOU3BOASAT TaKUM 00pa3oM:
OTCYET IO YEPHOU CTOPOHE 33HEN PEMKU MUHYC OTCYET [0 YEPHOU CTOPOHE MEPEIHEN
PEUKH; M TaK K€ MO KPACHBIM CTOPOHAM PEEK U 3aIUCHIBAIOT B 6 KOJIOHKY, COXPaHss
3HaK IIPEBBILICHUS.

hBLI'-I = 3qepH - qupH

hBLI‘I = 3KpaCH- HKpaCH

Pasnocts npeBbimieHuit hy,,, 110 YepHOW M KpacHOM CTOpOHAM HE JOJKHA OBITh
oonee H4mm.
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3. Ecau amo ycnosue 6blnOIHEHO, MO GblYUCTAIOM cpedHee npegviuienue h., (7

KOJIOHKQ)
hyepthyg

hcp == 5 1)

4. Hpa@uﬂbHOCWlb BbIYUCTICHUL npoeepAarom nocnmparHu4HbiM KOHMpOoJiem.

Jlist aToro B kaxkaout u3 rpad (3,4,6,7) cyMMUpYIOT BCE 3alMCaHHbIE B HUX YHUCIIA.
HalinenHble CyMMBbI 3alKChIBalOT B UTOroBou ctpoke (D). PasHocts 3-it u 4-it rpad
JOJKHA PABHATHCS CyMME MPEBBIIEHUN (D 6= 3-) 4), @ anredpanyeckas cymma rpadbl
6 paBHsieTcst ynBoeHHO# cymme rpadbr 7 (3 6=2(37)

5.0npedenenue Hesssku xooa.

OTnuuyue npakTUYECKH IOJYYEHHONM CYMMBI NPEBBIILIEHUH OT TEOPETUUYECKOU
HasbIBaeTcs HeBsA3KOM. Hepsska fi, onpenensercs no popmyie:
fh = thp - (HKOH - HHa‘{) (2)
rae Hioy 1 Hyjpg — OTMETKM KOHEUHOM M HAYaJIbHOW TOYEK HUBEIUPHOTO X014,
he,—CyMMa cpefHHX HPEBBIIEHUH MEXAy KOHEUHBIM M HadaJbHBIM perepamu
rpada 7).
6. Ilonyuennas neesiska ne 00JJICHA NPEBLIUAMb ONPEOeNIeHHOT 6EUYUNDL [, on -
I:h < fhﬂOl‘[ (3)
JI71st TEXHUYECKOT0 HUBEJIMPOBAHUS OHA HE JTOJDKHA ObITh Oombine 50 MM Ha 1 kM
xona. [lomycTrumas HeBsI3Ka JJI TEXHUYECKOIO HUBEJIHMPHOTO XOJIa BBIYUCIAETCA IO
dbopmyie:
fhon < 50mMMmVL, 4)

rae L- qmrHa xoma, KM.

7. Ecnm monydeHHas BeaMYMHA OOJbBIIE  JOMYCTHUMOW, TO KadyeCTBO
HUBEJIMPOBAHUS HU3KOE, paboTy HEOOXOIUMO TepesenaTh. Eciau nomydyeHHas HeBs3Ka
MeHbIIIe MpeAebHOM, TO ee paclpeIesioT B BUJIE MOMPABKH Oy (MM) BO BCE CpeHUE
MPEBBIIIIEHUS TIOPOBHY C OOpaTHBIM 3HAKOM W 3amuchiBalOT B rpady 7. IlompaBku
OKPYTJIAIOT JIO TIENbIX MWUIMMETPOB. Ecim HeBsi3ka f;, HE AEIUTCsS Halelno Ha
KOJIMYECTBO CTAHIIUNA XO0J1a, MOJYICHHBIH OCTATOK MO 1 MM pachupeensioT Ha JTH0bIe
MIPOM3BOJILHO BbIOpaHHbIe NpeBbiieHus. [lonpaBKy BEIUHUCISAIOT MO (hopmysie

_fn
=2 ©)
rae f, —mpakTuyeckas HeBsI3Ka, BEIUKMCICHHAs 110 hopmyie (2).
N — KOJMYECTBO CBA3YIOLIUX TOYEK.

[Ipu 3TOM cCymMMa MONpaBoOK JIOJKHA PABHATHCS HEBSI3KE C OOPATHBIM 3HAKOM, T.€.

X0 = - i, DTOT mporiecc Ha3bIBAIOT YBA3ZKOM MPEBBIIICHHIA.

8. Ommemxu cesa3yrowux moyex BBIYUCISAIOT MO MCHPABJICHHBIM MPEBBIIICHUSIM
Nysenp IO hOpMyITE:

H1: HHaq + hlncnp
H2: Hl + h2ncnp M T.I. (6)

KonTposiem mnpaBUIBbHOCTM BBIYMCIEHUNM SBJSETCS TOJYYEHUE U3BECTHOM

KOHEYHOM OTMETKHU H,,
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3aoanue.

1.BeimonHuTs 00paboTKy >KypHasla TEXHUYECKOTO HUBEIMPOBAHHS HUBEIUPHOTO
X07la MEXy perepaMu rocyapCTBEHHON HUBEJIUPHOU CETH.

2.Ha munnmMetpoBoid Oymare mocTpouTh MPO(HIIb TPOAOJILHOIO HUBEIUPOBAHUS.
Ha pucynke 1 npuBenieH ynpouieHHbli O0KOBUK MPOJOIBLHOTO MPOQUIIS.

[TpunsaTe MacTadsl - ropusoHTanbHbIN 1:2000; - Beprukanbubiii  1:200.

o OtmeTKa penbeda,m

% a3

£ o

= 2 | Paccrosaus,m

ClE =

== —
IMuker o

—
10 65

Pucynok 1- BokoBHK PO 0JIbHOTO TPOQUIIS

HcxoaHble 1aHHBbIE:

1. XKypnan texuuueckoro HuenupoBanus (Tabi.2).

2. BeqoMocTh OTMETOK pENepoB TOCYAApCTBEHHOM HHUBEIUPHON CETH 10
BapuaHTam 3aganus (Ta0i.1).

3. Paccrosinue mexnay nukeramu 100 m.

Tabmuna 1- BenoMocTh OTMETOK penepoB rOCyJapCTBEHHONM HUBEIUPHOM CETH
110 BapyUaHTaM 3aJIaHHUs

Bapuant | oTMeTKa,M Bapuant | oTMeTka,M Bapuant | OoTMeTKa,M

st | Hy, | Hee | a%amms | H, Hoo | samams | H,, Hron

1 95,346 | 99,346 | 11 78,956 82,955 19 88,463 92,461
2 120,504 | 124,500 | 12 145,560 149,559 | 20 58,752 62,750
3 88,549 | 92,550 | 13 150,540 154,541 | 21 101,236 105,233
4 56,752 | 60,751 | 14 178,561 182,559 | 22 45,321 49,322
5 100,500 | 104,498 | 15 120,504 124,502 | 23 56,645 60,642
6 45,256 | 49,257 | 16 56,752 60,751 24 144,568 149,569
7 56,789 | 60,788 | 17 100,425 104,426 | 25 120,364 124,366
8 145,568 | 149,564 | 18 46,145 50,147 26 145,466 160,514

*- HOMEp BapuaHTa COBMAJAET C HOMEPOM CTYACHTA M0 YUeOHOMY KYpHAIY
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Tabnuna 2 - XKypHall TeXHUUECKOr0 HUBEIUPOBAHUS

o N OTcueTsI 1o peike, MM [IpeBblieHne, MM
< g 2 E ' OrmeTka,
§ § 3aqHel | mepeaHed | MpOMEXKYTOd| BBIUMCIICH- cpeaHue | Mcrpas- M
© HOMU HBIE JICHHBIE
1 2 3 4 5 6 7 8 9 10
Rpl | 2105
6458
ITKO
0751
5102
ITKO | 0432
4784
IIK1 1045
5399
IIK1 | 2633
6985
+40 2466
[1K2 0909
5265
K2 | 2314
K3 6667
1499
5850
IK3 | 0795
5148
+15 2033
[1K4 1699
6050
[1K4 | 2895
7249
I1K5 0949
5301
IK5 | 1525
Rp2 5878
1856
6207
hBqu hcp

Iopsiiok BBINMOJHEHUSA PA0OThI

1. BBIYHCIUTH NPEBBIIMICHUS MEXKY CBSI3YIOMMMHU TOUKaMH (ITUKETaMU) ISl BCEX
CTaHUMK HUBEJIUPHOTO X0OAa. 3alUCcaTh Pe3yJIbTaThI.

2. BBIMOMTHWATE TOCTPAaHWYHBIA KOHTPOJIb. B  pe3ymbTare MOCTPAaHUIHOTO
KOHTPOJISL IOJKHO BBITIOJIHATHCS YCIIOBHUE:

Za_zb - ZthIl{ = 2'thp

Ecnmu 510 ycnmoBHe BBITIOJMHSETCSA, TO BCE pacueTbl BEPHBI, B MPOTHUBHOM CIIy4ae
CJIEAYET BCE MEPECUYNUTATD.

42



3. OmnpenenuTh BBICOTHYIO HEBSI3KY XOJa: BBIYMCIUTH (aKTUUYECKyl0 (2) H
JOIYCTUMYIO (4) HEBSI3KU. BeInOaHUTE IpoBepKy ycaoBus (3).

[Ipu BBINOJHEHMM JAHHOTO YCJIOBHSI U3MEPEHMsI, BBHIIIOJHEHHBIE IPU MPOKIIAIKE
HUBEJIUPHOI'O0 XOJAd, CUMUTAIOT KAYECTBEHHBIMU M TMPUTOJHBIMH ISl JaJIbHEHIIEH
00pabOTKH, B IPOTUBHOM CITy4aeT U3MEPEHUS TOBTOPSIOT.

4. Ecmu ycioBue (3) BBIIOJHSAETCS, paclpeesioT HEBA3KY Ha BCE MPEBBILLICHUS.
[TonpaBkam npuaaercs 3HaK, 0OpaTHBIN 3HAKY HEBS3ZKHU.

5. BBIUKCHSIOT OTMETKH MTUKETOB.

6. BBIUUCIAIOT TOPU3OHT MHCTPYMEHTA I TE€X CTAHIUM, HA KOTOPBIX UMEIOTCA
IPOMEKYTOUHBIE TOUKU. OTMETKY IPOMEKYTOUHOM TOYKH HAXOIAT 1O (hopmysie

Hy,=T'H - Oy

riae On,—OTCUET 10 peliKe, yCTaHOBICHHOM Ha IPOMEXYTOYHON TOUKE.

/. BBINOTHAIOT MOCTPOCHUE MPOJOIBHOIO MPOPUIISI TPACCHI.

bokoBuk (ceTky mpoduiisi) pacnoyiiararoT B JI€BOM HIDKHEW dacTu jmcta dopmara
A3, OTCTYNIUB OT HUXKHETO Kpas 2—3 cM, OT JieBoro kpas He — MmeHee 1 cM. CrpaBa ot
OoKOBHKa pazMemaeTcs nHpopMaIys o npoaoiapbHoM npoduie. [Ipu 3Tom HEoOX0IUMO
IPOCIIEUTh, YTOOBI HAYAI0 PO COBMAAI0  C LETbIM CaHTUMETPOBBIM
JIEJIEHUEM MUJTUMETPOBOM OyMaru.

3anonHeHue rpad ceTku (cM. puc. 1) BeAyT B Clemyromel mocie0BaTeIbHOCTH:

7.1. 3anonustor rpady «Paccrosuus». Jna ostoro B wmacmrtabe 1:2000
oTkiaabBatoT nukeTsl (100 - MeTpoBkM) HauuHas € Hy/neBOoro nukera. IIukeTs
OTMEYAIOT BEPTUKAIbHBIMHU JIMHUSIMH, HA3BaHUS MUKETOB IOAIMUCHIBAIOT B CTPOYKE
«IIuxerer». Hymepanus nukeroB uzper or 0 go 5. Kpome NHMKETOB OTMEYaroT
IIOJIO)KEHHE ITPOMEKYTOUHBIX To4YeK. JIIsl 3TOro OTKIAABIBAIOT PACCTOSHUS 10
MPOMEKYTOUHBIX (TUTFOCOBBIX) TOYEK, KOTOpbIe OEpyT M3 KypHajla HUBEIMPOBAHUS.
PaccrostHust MeX 1y IUTFOCOBBIMU TOYKAMM MOKa3bIBAIOT B METPAX U 3alIUCHIBAIOT MEKIY
BEPTUKAJIbHBIMU JINHUSIMU.

7.2.B rpady «OtmeTrka penbeda» 3amuChIBAIOT OKPYTJICHHBIE 10 CAaHTUMETPOB
OTMETKU TMHKETOB U IIIIOCOBBIX TOYEK, KOTOpbIE OEpyT U3 KypHaja HHUBEJIMPOBAHUS
Tpacchl.

7.3 OTMETKy JMHUU YCJIOBHOI'O TOPHU30HTA BBIOMPAIOT KPATHOW 3HAMEHATENIO
Mmaciirtaba B METpax € TakKUM pacueToM, 4YToObl MHHHMajbHasi OTMETKAa JIMHHUH
IPOIOJIBHOTO IPOPUIIS
BO3BbIILIATACh HAJl JIMHUEH YCIOBHOI'O TOPU30HTA HE MEHEE YEM Ha 5 CM.

7.4 Hampumep: MUHUMAIbHOM OTMETKOM MpoQuisi sBIsETCS OTMETKA paBHas
146,39m. B wmacmtabe 1:200 B permaMeHTHpyeMbIx S5 cM  couxepxkutcs 10w,
CJIEOBATENbHO, 33 JMHUIO YCIOBHOTO T'OPU30HTAa MOXKHO MNPUHATH OTMETKY 136,0M
(146,39 — 10); yuuThIBasg €¢ KPaTHOCTh 2M, 32 OTMETKY JIMHUU YCJIIOBHOTO T'OPH30HTA
OKOHYATEJIbHO MPUHUMAIOT OTMETKY 136,0 M.

Jnst noctpoenust npouisi BOCCTaHABIMBAIOT MNEPIEHIUKYISPBI C KAXKA0TO MUKETa
Y TUTFOCOBOM TOYKH BBEPX OT JIMHUHU YCIIOBHOIO TOPU30HTA, Ha HUX B Macirade 1:200
OTKJIAJIBIBAIOT OTPE3KH, COOTBETCTBYIOLIUE OTMETKAM ITMKETOB M IUIFOCOBBIX TOYEK C
Y4€TOM BBICOTHOT'O MOJIOKEHUS JIMHUHU YCIOBHOTO TOPU30HTA.

CoeaHUB KOHIBI IOCTPOCHHBIX OTPE3KOB NPSIMBIMM JIMHUSMH, IOJYy4YarOT
IPOIOJIBbHBIN TPOQPHIb TPACCHI.
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IIpakTHyeckoe 3ansaTue Nell
Tema: BoruuciieHue 3JieMEHTOB IIPOEKTHOM JIUHUU
eanb 3anaTUA: BhrunciieHre 3J1EMEHTOB IPOEKTHOW JIMHUU

OCHOBHBIC TCOPETUUCCKHME MOJ0KCHUS

Tpaccoii Ha3bpIBalOT — OChb JIMHEWHOrO coopyxkeHus. Ilpm TexHHueckom
HUBEJMPOBAHUM €€ MPEABAPUTENLHO pa30MBAIOT HA Yy4aCTKHU paBHOUM JiuHBI — 100M 1o
ropu3zoHTy. KOHEYHBIE TOYKM TaKMX Yy4YacTKOB TpacChl Ha3bIBAIOT IHMKETAMM,
COOTBETCTBEHHO paboTy Mo pa3OMBKE JHMHMM Ha YYaCTKM M TMOJATOTOBKE €€ K
HUBEJTMPOBAHUIO HA3BIBAIOT MUKETAXKEM.

Pe3ynbraThl HUBETUPOBAHUS 3alIMCHIBAIOT B MOJIEBOM XKypHaJ (Tabmumal ).

[lopsioKk HUBETMPOBAHUS HA CTAHIIMU MTOKA3aH HU(PpaMu B CKOOKaX.

B moneBbIX yCIOBUSIX MPOM3BOAUTCS CIEAYIOIIAs YacThb KaMepalbHOM 00paboTKH
MIOJIEBOT'O JKYPHAJIa HUBEJIMPOBAHHUS: pacyeT MpeBblleHui (rp. 6;7), (rp.8;9), a Takxke
NOCTPAHUYHBIM KOHTPOJIb 3aIIUCEH U BBIYUCICHUH B IOJIEBOM XKypHae.

IHocTpaHUYHBIA KOHTPOJb COCTOMT B CIEAYIOIIEM. BHH3y KaXaoW CTpaHULIbI
XKypHaia (CM. Ta0JI. 1) MOACYUTHIBAIOT CICAYIOIINE CYMMBI:

1. B rpade 3 3amuceiBaioT cymmy (Z3) BCE€X OTCUETOB IO KpacHOW UepHOU

CTOpPOHAM pEekK.
2. B rpade 5 takyro xxe cyMMy OTCUYETOB (Z,) 3alUCHIBAIOT JJIsl IEPETHUX PEEK.

2,2
3. B rpade 4 3anmchBalOT pasHOCTh CyMM % OTo mepBasi KOHTPOJbHAs
nudpa.
s ,h
4. B rpade 6 unm 7 3anMchlBaéM CYMMY IPEBBIIICHHUI 5 - D10 BTOpas

KOHTpOJIbHas 1udpa.

5. B rpade 8 unm 9 3anuceiBaeM CyMMY CpeTHUX MPEBBIIICHUI 2, hcp,. DTO TPEThA
KOHTpOJIbHAs 1u(pa. DTU 3HAUCHUSI KOHTPOJIbHBIX UMD TOJDKHBI OBITH PaBHBI.
-3, b 5o
= =“~AVep.
2 2 R
[IpeBbimieHrss OOBIYHO CBSI3aHBI KAKUM-IMOO TEOMETPUUYECKUM  yCIOBHEM.

Hanpumep, B 3aMKHYTOM HUBEJIMPHOM XO/I€ ajredpandeckasi CyMMa MpeBbIIIeHUH X0/1a
JIOJI’KHA PAaBHSITHCS HYIIIO.

~.h.=0
VYcnoBue, BO3HUKAIOUIEE MPHU MPOKIIAJKE BUCIYErO X0/1a B IPSIMOM U OOpPaTHOM
HAIPaBIICHUX, YI0OHEE MPEJCTABUTD CIECAYIOIIUM 00pa3oM.
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Tabmuua 1 — YKypHan HUBETUPOBAHMS TPACCHI

= OTCYETHI MPEBBILICHHUS, MM AOcomoTHas
HMHCTPYMECHTA, OTMETKa, M
ol HaOJFO TaeMbIe cpemHue M
2 = 3aHUI | IpOMEX | NepeaHuil
YTOUHBI + - + -

1 2 3 4 5 6 7 8 9 10 11

5543 +0009
1 Q) 0095 (7) 0095 (9)

0743 5638 (3) 0095 (8)

@) 0838 (4) m

4820

0020 +0009
2 0844 2095 2095

2095

1590 2086
6915

2115

A A AN AA

23

(8]

=

3"2 o ZAh

cp.

o

[IpeBbllieHUsT OOBIYHO CBSI3aHbI KAaKMM-TMOO TI'E€OMETPUUYECKHM  YCJIOBHUEM.
Hanpumep, B 3aMKHYTOM HUBEJIMPHOM XOJI€ ajredpanveckas CyMMa MpeBbIIIeHUN X01a
JIOJDKHA PaBHATHCS HYIIIO.

>.h. =0

VYcaoBue, BO3HUKAIOLEE NPU MPOKIAJIKE BUCIYETO XOAa B MPSIMOM U OOpaTHOM
HaIpaBJICHUX, YI00OHEE NPECTABUTD CIAEAYIOIIUM 00pa3oM.

O0603HauMM CyMMY MPEBBIIEHUHN MPSMOro Xoja yepe3 I, h,, a 00paTHOro — uepes
¥, h,. Il]pyHUMas BO BHUMaHHE, YTO 3HAKU 3THUX CYMM IIPOTHBOIIOJIOXKHBI, 3 BETUYNHBI

ux TCOpeTI/IquKI/I JOJIZKHBI 6BITB OIHMHAKOBBIMH, MOXKEM 3aIlMCaThb YCHOBI/Ie, KOTOpOMy
JIOJDKHBI YIOBJIETBOPATH 3TH CyMMBI IIPEBBILIEHHHA.
(ZA hn )T + (ZA ho )T =0
ECHI/I B OTO paBeHCTBO 6yI[yT IMOACTABJIATHCA CYMMBI I/ISMepeHHLIX HpeBLIHIeHI/II‘/'I,
TO ONYYIUM (POPMYJTY /sl BHIYMCIIEHHS HEBS3KH IIPAMOrO M 0OPAaTHOIO XOI0B.

fh = (ZA hl)u3M + (ZA h2 )u3M
JJIA XO40B, ITPOHUBCIIMPOBAHHLBIX B ITPAMOM H O6paTHOM HaIIPaBJICHUAX

fh(npeé) = i30\/§, MM.

o — OAJIMHa Xo4a B OAHOM HaITpaBJICHUH B KM.

Ecm IMOACUYHUTAHHBIC HCBA3ZKH AOIIYCTUMBI, TO B UI3MCPCHHBLIC ITPCBLIIICHUA BBOIAT

MOMPAaBKU C TaKUM pPacueToM, YTOObI UCIpaBJICHHBIC, T.C. YBS3aHHbBIC, MPEBBIIICHUS
YJIOBJIETBOPSUIA YCIIOBHSIM.
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Ha npoponpHelii mpoduiib HAHOCAT TakXke NpPOeKTHble aaHHble. Hampumep, Ha
npouib HAHOCAT MPOEKTHYI  JIMHUIO, MPEACTaBISAIONIYI0 CO0OM HCKYCCTBEHHO
CO3JJaHHYIO JIMHUIO TpOoQuUiIsl, KOTOpas B PE3yJIbTaTe€ WHKEHEPHBIX PaOOT 3aMEHUT
co00i1 ecTecTBeHHbIM Mpopuiib. [IpoekTHas JIMHUS HAHOCHUTCS KpAacHBIM LBETOM. Jliist
HAaHECEHMS JIMHUM IPOCKTHOIO YKJIOHA 3aJar0TCd OTMETKM HA4aJbHOM W KOHEYHOHU
TOYEK.

YkJioHoM | muHuM AB Ha3bIBaeTCs OTHOIICHHE MPEBBIMICHHUS AN KOHEYHOW TOYKH

B Haym HavaabHON A K TOPU30HTAIBHOMY PACcCTOSIHUIO | ME@X Ty STUMU TOUKaMHU.
h

j=al
|

rae A\h=Hg-Ha., nim Hg=Ha+il. ecin 3a Hp nipunsTs otmetky MO0,

a 3a Hg — ormetrky K10, to Hip=Hgtil, 3Hak (+) o3HauaeT MPOCKTHYIO JHHHIO
pa3HOro YKJIOHA.

ITo aToit hopMyse BEIYUCISAIOT OTMETKH NMPOSKTHON JIMHUU JIJISI BCEX MMUKETOB.

Brruucnennpie OTMETKM TPOEKTHON JMHUHM TMOAMKCHIBAIOT Ha TMpoduiie KpacHBIM
I[BETOM, TOATOMY UWX OOBIYHO HAa3bIBAIOT KPACHBIMU OTMeTKamMu. OTMeTKH
€CTECTBEHHBIX MUKETOB M MPOMEKYTOUHBIX TOUYEK MOANUCHIBAIOT YEPHBIM IIBETOM H
Ha3bIBAIOT UX YEPHBIMH OTMETKAMMU.

Jlns  ompeneneHus o0beMa 3EMISHBIX pa0OT BBIYUCISIOT Pa3HOCTh MEXKIY
KPAaCHBIMH M YE€PHBIMU OTMETKaMHU. ITHU PA3HOCTH BBIPAXKAIOT COOOM BBICOTHI HACHIMEH
WM TIyOuHBI BbleMOK. OHU Ha3bpIBalOT padouYMMM OTMeTKaMH. TOYKHM MepeceqyeHus
MIPOCKTHON JIMHUM C €CTECTBEHHBIM NPOMHUIEM HA3bIBAIOTCA IMMePEXOAHbIMH WIH
HyJeBbIMM ToukaMHu. [lomokeHrne Takux TOueK Ha TpoduiIe ONpPenesIIeTCs
CJIETYIOIIUM O0pa30oM.

[Tycts AB— nunus ectectBeHHoro mpoduiiss, 1 NM — mpoekTHass JTUHUS MEXIY
TEeMH ke MUKeTaMu. JIjist onmpeneneHus moJIoKeHUsl nepexoaHo Touku O HeoOXoauMo
HAWTH PaCCTOSIHUE 0 HEE OT MPEABIAYILETrO MUKETa A.

Prec. 149

B tpeyrompaukax AON u BOM ocuoBanusix AN = n u BM = m sBustorcs
pabouumu oTmeTkamu. M3 momoOust 3THX TpEeyroibHUKOB, 0003HAUas HMCKOMOE
paccTosiHue uepes X, a pacctostnue AC yepes S, umeeM

X S—X

n m
ns
m+n
PaccrosiHue X 1 S-X 3aMChIBalOT Ha MPOQUIIE HAJl YCIOBHBIM TOPU30HTOM.
Bce ormerkn mpu BbIHECEHMM HUX Ha npoduiib okpyrsitoT 1o 0,01 M. PabGouwne
OTMETKH, €CIIM OHHM OTHOCSITCS K HACBIIIM, MOJIKCHIBAIOT HAJ NPOEKTHOW JIMHHEH, a
€CJIM K BbIEMKaM — I10J] IIPOEKTHOW JINHUEH.

OTKYyJa X =
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B rpade ykmoHOB OTHEnbHBIC YKIOHBI pa3rpaHUYMBAIOT OpAuHAaTamu. Ecimm 3Th
OpAWHATHI HE COBMAMAIOT C MUKETaMU, TO C 00EHX CTOPOH BBIIUCHIBAIOT PACCTOSHUE
OT OpAWHAT 0 OMMOKAMIIUX MUKETOB. Y KJIOHBI MOKA3bIBAIOTCS HAKIOHHBIMU JTUHUSMH.
Han nuaMed 3amuchIBaeTCsl YUCICHHOE 3HAYCHUE YKJIIOHA B TBHICSIYHBIX JOJISX, a HIDKE
JIMHUY TPOTSHKEHUE MYTU C JaHHBIM YKJIOHOM B METpax.

3anonHeHue Apyrux rpad ceTku npoduist He TpeOyeT 0COOBIX MOSICHEHUH.

[To maHHBIM MHKETAXKHOTO XypHAajda W BEJOMOCTH TPSIMBIX M KPHBBIX YYaCTKOB
Tpacchl HUBEIMPOBAHUS COCTABIISIOT TAKXKe TIaH Tpacchl. Maciitab miiaHa BEIOMPAIOT B
3aBHCHMOCTHU OT XapaKTepa MECTHOCTH IJIaH COCTaBiAroT B Macitade 1:1000 — 1:500, B
ropucront 1:2000.

JIsi BBITIOIHEHUSI TMPAKTUYECKOW pabOThl HEOOXOIMMO TPOM3BECTH BBIUMCIICHUE
a0COOTHBIX OTMETOK TI0 KYpPHATY MPOJ0JILHOTO HUBEIUPOBAHMUSL.

IIpakTnueckoe 3ansaTue Nel2

Tema: CocTaB/ieHHe IVIAHA HUBEJIHPYEMOi IOBEPXHOCTH

Heanb 3ansiTus: HayduThcst BBINIOMHATD BHIYUCIUTENBbHYIO 00pabOTKy MaTepHaioB
HUBEJIMPOBAHUS TOBEPXHOCTH MO KBaJpaTam

OCHOBHEBIE TCOPCTUICCKHNEC ITOJIOKCHUA

[locTpoeHue ceTKM KBaJpaTOB HA JHCTE YEpPTEXKHOM Oymarn B 3aJaHHOM
Macimrabe B COOTBETCTBHUM C JKypHajoM HHUBenHpoBaHHs. CTOPOHBI KBaJpaToB
JIOJIKHBI OBITH MapajieIbHbl paMKe YyepTeka. Boilucka 0TMETOK BEpIIIMH KBaIpaToOB Ha
miaH, OKpyrJi€éHHbIXx 10 0,01 M. Bo3ne kaxnold BEpHIMHBI CETKM KBaJIpaToB
YKa3bIBaeTCA €€ OTMETKA ¢ TOYHOCTBIO 10 CAHTUMETPA.

Hanecenne mnpeaMeToB M KOHTYPOB MECTHOCTH B COOTBETCTBHM C KYPHAJIOM
HUBEJIIMPOBaHMS. 7151 3TOrO UCIIONIB3YIOT aKTyaJIbHBIE YCJIOBHBIE 3HAKH.

[IpoBenenre TOPU3OHTANICH C 33JJaHHOW BBICOTOW CeUeHHs penbeda. ITO JIenaroT
[0 BCEM CTOPOHAM W JHArOHAISIM KBaJpaTOB, TAE CTPEJKAaMH YKa3aHO HaIlPaBJICHUE
CKaTOB.

[lomyuenune wu300pakeHus: penbeda ydacTKa MECTHOCTU MyTEM COENUHEHUS
OJTHOMMEHHBIX TOYEK.

OdopmiieHre iaHa B COOTBETCTBUU C YCIOBHBIMU 3HAKaMU.

Ceuenne pembeda mnpuHuMarOT paBHbiM 0,25 wim 0,5 M, TOANHUCHIBAIOT
TOPU30HTAJIN, KPATHBIE 1 M.

HuBenupoBaHue MOBEpXHOCTH MPOU3BOJUTCS B LEJSAX IMOTYYEHUSI TOYHOTO IJIaHA
ydacTka, C H300paxkeHHeM penbeda B KpymHOM Macuitabe, HEOOXOAUMOro s
COCTaBJICHUSI TMPOEKTOB BEPTUKAJIBLHON IUIAHMPOBKH, IMOJCYETA OOBEMOB 3EMIISTHBIX
paboT, AJid MPOSKTUPOBAHUS U CTPOUTENILCTBA PA3JIMYHBIX HHXKEHEPHBIX COOPYKEHUH, a
TaKXKe JIJIS TEKYIIETO yueTa 3eMJISTHBIX paboT U MOJTYYEHUS! MCIIOJHUTENbHBIX JTaHHBIX
00 OCYIIIECTBIEHHOM 0J1aroycTporuCTBE TEPPUTOPHHU.

HuBenupoBaHure MOBEpXHOCTH MO KBajparaM — HauOoJiee paclpOCTPaHEHHBIN U
TOYHBIN BUJ BEPTUKAIIbHOW CHEMKH B CTPOUTENBHCTBE.

MecTHOCTh CheMKHM pa30uBaroT Ha 6 kBajapaToB. CTOPOHBI KBAJIpaTOB JJIMHOMN
20M. OTMETKHM BEpIIMH KBAJPATOB MOJY4atOT HUBEIHUPOBAHUEM.
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Cetky KBagparoB CTposAT Tak. B Touke A (cMm. puc. 1) cTaBiT BelIKy, B TOUKE 9 —
TeoaonautT. OTMEpSIOT MPSIMOM yroi U B Touke B cTaBar eme Bemky. [lo nuHusam 9 — A
1 9 — B neHTOl OTMEPSIIOT OTPE3KH, paBHBIE CTOPOHE KBajapaTa. B Toukax 9, 5, 1 u 10,
11, 12 3a0uBalOT CTOPOXKKHU. 3aTEM HHCTPYMEHT MEPEHOCAT B TOUKY |, OTMEpSIOT
npssmoil yroan U B Touke C craBaT Bewky. Ilo smHum 1 — C OTMEpPSAIOT CTOPOHBI
KBaJIpaTOB U 3aKPEIUISIIOT CTOPOKKaMH. BepIlinHbl CTOPOH KBaJpaToB Ha JWHUU 4 — 12
HaxoIAT IPOMEPOM M3 TOYKH 4 Ha BeXy, IOCTaBICHHYIO B Touke |2. Bepmmnsl
KBaJIpaTOB BHYTPU NPSIMOYIOJbHHKA HaxoIAT IPOMEPOM C BeXH Ha Bexy. Ha Bcex
CTOpO’KKax MUINYT HOMEpP TOUKU. HuBenmmpoBanue Npou3BOJAT C OHOM CTaHLUU.

OTcueTsl MPOU3BOWINCH IO KPACHOW M YEPHOM CTOPOHAM PEUKHU.

1. IToctpouTts cetky kBaaparoB B M 1: 500, 3anucarh oTCUETHI IO YEPHOU M KPACHOMN
CTOPOHAM PEUKHU.

Cmanyua Hueeaupa

10-20 M u 60aee o -y
A7 S
. 7y L\ ~
2060 1738 | ;" L[| \wro\ ~_ 1435
6740 |1 -~ 6418 f 2 7 /| \6\39\0 3. 6115 4
L~ Vi A & A N
5 it 4 / X
2o B N s
1850 7/ 1620 / 13:9\3 b ks, J335
6530 // 6300 | | | 6173 \ 6215
sht e sl e
7 T T X
/ / \ \
/ \ 10-20Mm
/ / \ \ u 6onee
1815 1527 I 1272\ 123(\)
6495 / 6207 5952 5910
9 10 11 12

Pucynok 1 — Cerka kBazpaToB

2. OmnpenenuTb TOPU3OHT UHCTPYMEHTA O PopmyIie:
Hi = Hg + OP,
rne  Hgr - ormerka penepa, M
OP — oTcueT no 4epHOil CTOPOHE PEUKH, CTOSIIIEH Ha penepe, M
Hi = 224,248 + 1, 374 = 225, 622 m
3. Beraucauth OTMETKH TOYEK BEPIITMH KBAIPaTOB MO0 GOopMYyIIe:

H:Hi - b,

rae Hj - Tropu3oHT MHCTpyMEHTa, M
b - orcder mo YepHOil cTOpoHE perkH, M
H, =225, 622- 2,060 = 223,562 m
H, =225,622 - 1,738 = 223,884 m
H3=225,622 - 1,710 = 223,912 m
H, =225,622 - 1,435 = 224,187 m
Hs =225,622 - 1,850 = 223,772 m
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He =225,622 - 1,620 = 224,002 m
H; =225,622 - 1,493 = 224,129 m
Hg =225,622 - 1,335 = 224,287 m
Hy =225,622 - 1,815 = 223,807 m
Hi0 =225,622 - 1,527 = 224,095 m
Hy1 =225,622 - 1,272 = 224,350 m
Hi, =225,622 - 1,230 = 224,392 m

HOJ'Iy‘IeHHI)Ie JaHHBIC 3aHCCTH B Ta6m/1uy:

Ne |Huseaup. Omuemut no peiike TI'opuzonm [AGconomnan)
cm.| mowncu |HepHble | KpacHbie| pabouue H,-fl M!’ H, M
1 2060 6740 4680 225,622 | 223,562
2 1738 6418 4680 223,884
3 1710 6390 4680 223,912
4 1435 6115 4680 224,187
5 1850 6530 4680 223,772
6 1620 6300 4680 224,002
f 7 1493 6173 4680 224,129
8 1335 6015 4680 224,287
9 1815 6495 4680 223,807
10 1527 6207 4680 224,095
11 1272 5952 4680 224,350
12 1230 5910 4680 224,392
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