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1. OBHIEE ITIOJIOJKEHHE

Llens npakTHKH — HAy4YHTh CTYJCHTOB CAMOCTOSTEIBHO H NPaBHJIBHO BBINOIHATE
Tonorpaduyeckue paboTsl, HeOOXONMMbIE NIPH PEUIEHUH WHKEHEPHBIX 33114 BEIHOCKE TIPOEKTOB B
HATYpY, NPOBEAeH!H Tonorpaduueckux u3bickanui u T.1. Ilonessie paboThl NIPUBHBAIOT CTyNeHTaM
HABBIKH re0/Ie3H4eCKHX paboT B 06beMe, HEOGXOAMMOM 1S HIDKEHEPA — CTPOUTESIS, Y4aT NPaBHILHOMY
0GpaleHHIO C reoe3HYECKHMH HHCTPYMEHTAMH H HX IIDHMEHEHHIO. [1paKTHKa 10/5KHa Npuy TS
CTYIEHTa NOHUMATB, YTO BLINOJHEHHE re0fe3HYeCKHX paboT TpeGyer cobmoaeHns onpeneneHHoM
TOYHOCTH H CHCTEMaTHYECKOTO KOHTPO/IS 1 UTO BCE MOJIEBbIE IOKYMEHTBI IO/DKHBI YETKO M aKKYDaTHO
3aMoHATBCA.

Cpoxu u conepxanue yueGHOH NPAKTHKH ONPENeNsIOTCs yueOHbIM NaHoM, paboueit
nporpamMmoii ¥ rpadMKOM NPOBEAECHNSA MPAKTHKH.

Tlepeuers 1 CPOKH BBINONHEHHA PabOT ONPEALIIAET NPENONABATE b — PYKOBOJHTE b MPAKTHKH.
O Tatoke popmupyeT paboune Gpurabl 3 YUCIa CTYIEHTOB B KOMTHUECTBE 5 — 6 YeJI0BEK H Ha3HAuaeT
Opuraampa.

B o6s3annocT Gpuraanpa BXOAAT: PErHCTPALMS NOCELIAEMOCTH CTYICHTOB, TIONYYEHHE H caaya
npuBopos u 0GopynoBaKKA, pacnpeaeeHne 0053aHHOCTeH MeXy WieHaMH OPHTalbl H BeCHHe
ZIHEBHWKA MPAKTHKYU,

Kaskbiit CTyACHT 0/DKEH BBIMOIHUTE BCE BHBI paboT, NPeyCMOTPEHHEIE IPOrPaMMHO
TIPaKTHKH.

OTBeTCTBEHHOCTS 33 COXPaHHOCTH IPHOOPOB 1 0GOPYAOBAHKS HECYT BCE CTYAEHTHI Gpuras: B
PaBHOH Mepe.

2. TOOOTPAOHYECKHUE CBEMKH

Tonorpaguieckue CbeMKH MECTHOCTH BHITIONHSAIOTCA B MaciuTabe 1: 2000 B Takoit
NOC/IE0BATEIHOCTH:
- CO3JaHHE MJIAHOBOTO H BHICOTHOrO 000CHOBaHMIA;
- TaxeoMeTPHYECKas ChEMKa MECTHOCTH;
- COCTaBJICHHE MJIaHa CTPOHTEIBHOTO y4acTKa,
Jins npou3sozcTsa chemku GpHrana J0/DKHA HMET CliEyIOLIEe 000PYIOBAHHE U IOKYMEHTHI:
Teonoaut co wratHBOM.
Bexu - 3 m.
JlanbHOMEpHYIO pEHKy.
Toneryro cymKy (Melnok).
Mephyto nenTy.
Tonop.
Kombs — 10 - 12 .
JXKypHan H3MepeHHs YIIoB.
JKypHan TaxeoMeTpHYECKOH CHEMKH.
. KpyroBsie kpokn.
. BenoMocTb BLIYHCIEHHS KOOPAHHAT.

MPIO0: 1 O T I R et

—
-0

2.1. INTAHOBOE OBOCHOBAHHE

TnaHoBoe 06ocHOBaHKE CO34aTh B BUAE TEONOJMTHOrO X0/a.
TocnenosaTensHOCTD BBINOIHEHHS NOJIEBbIX paboT:
- PEKOrHocUMpoBKa (06CNeI0BaHKE) YIACTKa C 3aKPEILUIEHHEM BEPLIMH TEONOIHTHOIO X0,
- M3MEPEeHHE YIJIOB X0/a TEONO0IHTOM CrIoco6OM OTAENBHOIO yria;
- M3Mepenue 6a3nUCHOH CTOPOHBI X012 B MPAMOM H 06PaTHOM HanpaBlEHUAX
¢ TouHoCTRIO 1: 2000;
- TPHBS3Ka TEONOIMTHOTO X0Aa K MYHKTaM OMOPHOH re0e3UYeCKOM CETH;
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- KamepanbHas 06paboTka pe3yIbTaToB H3MEpeHHii.

Ioaesbie paboTsr
H3mepenne nuunii u Benenne aGpuca

Jlunnn u3mepsiotT 20 — METPOBOI MEPHOI JIeHTOl B nimaou 1 06paTHOM HanpaB/ICHUAX C
OTHOCHTENTbHOMH TO9HOCTBIO 1/1500: 1/2000, T.e. 10-12 cm Ha kascasie 100 M. [Nepen u3amepenueM THHUK
Gonee 150 m nposeLwiBats. EC/H IHHHSA MMEET OTACBHBIE YHaCTKH ¢ yriiom Haknona Gonee 2°,
TIOMpPaBKH BBONMTD TO/ILKO B HAKJIOHHBIC YYaCTKH. AGPHC H3MEPEHHHT UTHH THHUI H CHEMKH CHTYAIHA
BECTH B XKYPHAJIC H3MCPEHHSA YT/I0B Ha CNIEUHANIBHO OTBENICHHBIX U1 3TOFO MECTAX — H3MEPEHHE YIIOB.

Tlepen HaYanom H3MEPEHHA YI7I0B HA K&KO0H CTAAKH BBITIONHATS MOBEPKY TEOAOHUTA:
0Cb LUMIHHAPHYECKOrO YPOBHSA NMPH ATHIANE TOPH3OHTATBHOTO KPYTa A0JDKHA GITh NepreHanKyIspHa
OCH BPAILICHHS HHCTPYMEHTA (ONTHCAHHE BHITIOHEHHA IOBEPKH BIATH M3 yueGnuka «UHKeHepHas
reozie3us»). Ha kaxn0ii cTanuu U3MepeHHe rOPH3OHTANBHBIX YTTI0B 3aMHCHIBACTCS B CICLHATbHbIH

xKypHai. HuKkakux ucnipanenuit  MOATHPOK B XypHATE He feaTs! Llndpbi 3auepKHyTH, pAIOM

3alTHCaTh BEPHBIE.
B X0nax H3MepSIOT Npasbie N0 X0y yribi (BHYTpeHHHE).
PaGory Ha cTaHLMM NPOBOIMTL B TaKoM N0CNEN0BATENBHOCTH:

1. VeTanoBMBalOT TeOROMMT B paGoyee nonoxenue, T.¢. LEHTPHPYIOT H IPHBOASAT B
TOPH30HTALHOE [10JI0KEHHE.,

2. Viamepenve ropH30OHTAILHOTO YT/Ia IPOH3BOAAT CIIOCOGOM OTACILHOTO yria, T.e.
Habmonarot ero npu KIT (kpyr npaso) u KJI (xpyr neBo). PacxoxaeHne Mex1y nByMs
3SHaYCHUAMH H3MEPEHHOTO YTIIa HE 0JDKHO NPEBBILATS 2 t — ABOMHOMN TOYHOCTH HHCTPYMEHTA.

3. B KOHlIe H3MepeHUH NOACYHTHIBAIOT CYMMY YTJIOB 3aMKHYTOTO WJIH Pa30MKHYTOrO X0/a

CPaBHUBAIOT €0 ¢ TeopeTuyeckol: Y, F, =180-(n—2).

2.2. BLICOTHOE OBOCHOBAHHE

Touku BLICOTHOTO 060CHOBaHNSA COBMECTHTB C TOYKAMH TJIaHOBOT0 000CHOBaHMS, T.€.
TIPONIOKHTD TEONOIUTHO-BEICOTHBIH X0A1. M TOr1a nopanok paboTs! Ha CTAaHIHK GyET CleAYIOLIAM:

1. IpusonsT Teononut 8 pabouee nonoxennue.

2. VI3MepsIOT BLICOTY MHCTPYMEHTA 1 BBICOTY «V» Hall BEDXHHM CPe30M KOJ1a.

3. W3MepsioT ropH30HTANBHbII YToJ,

4. W3MepsaioT BHHTOM 3PHTENbHOIM TPy6bl, COBMEINAIOT CPEAHIOK HUTh CETKH C BEPXOM BEXH,
YCTaHOBJICHHOH B 3a11Hel (MpaBoji TOUKE), IPUBOAT My3bIPEK YPOBHSA BEPTHKANBHOTO KPYTa Ha
cepenuHy 1 6epyT OTCYET MHKPOCKONA IKabl BEPTHKANBHOTO Kpyra.

5. B ToM e nopsike NpoBOIAT HaboNerus Ha Bexy, YCTaHOBJCHHYIO Ha nepeHedi (1esoit)
TOYKE XOna.

6. IlepeBonaT 3purenbHyio Tpydy Teononuta Yepe3 3eHHT, Ha yroJ1, pasHbiii (mpuMepHo) 90°, i B
TOM K€ MOPAIKE BEAYT Hab/II0AEHHS, CHAYANA HA 3A]THIO0, 4 IOTOM Ha TIEPEHION TOYKY X0/, T.€.
Habmonas yron BTOPHYHO NPH APYTOM TOJI0KEHHH BEPTUKATLHOIO Kpyra.

7. BeIuucneHHe YTIIOB HAKJIOHA MPOM3BOMST N0 bopmyne

Kl - K1

vV =

8. Mecto nyna (MO) Ha KaK20H CTAHLMH BBIYHCSIOT ABAKIBI 1O dopmyne:
MO = KII + KT

Pacxoxnenue MEXY 3HAaYCHHAMH HE NOJDKHO TIPEBLILIATH o
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2.3. TAXEOMETPHYECKASI ChEMKA

B kauecTBe CheMOYHOro 060CHOBaHMS A1 NPOH3BOICTBA TAXEOMETPHUECKOH ChEMKH MPHHATH
TEONOTHTHO-BBICOTHBIH X011, [TpH BBINOIHEHHH TAXCOMETPHYECKOH CHEMKH IIAHOBOE MOJIOKEHHE TOYEK
ONpeeIHTL CIOCOBOM MONSPHBIX KOOPAMHAT, OTMETKH — TPHTOHOMETPHUYECKHM CNOCOGOM.

CHMMaIOT BCE XapaKTEPHbIE TOYKH KOHTYPOB € pesbe(da, T.€. TMHHK NOBOPOTa HIIH NEpEceyeHus
KOHTYPOB H TOYKH Nepern60B CKJIOHOB, GPOBKH, BEPLIMHBL, AHO BIAJWHBI U T.1., BCE ITH TOYKH HOCST
Ha3BaHHe peeuHbIX. UHC0 peedHbIX TOUEK 3aBHCHT OT CIIOKHOCTH KOHTYPOB, XapakTepa penbeda u
maciutaba CheMKH.

Topsinok paboThl Ha CTAHLMM:

1. YcTtaHoBHTbL MECTO HYJIA.
2. YCTaHOBHTH TEONOMKT Hajl ONIOPHOMN TOYKOMN W MPHBECTH ero B pabouee nonoxenue.

3. OpHeHTHPOBATH FOPH3OHTAILHBIN KPYT B 3aMKHYTOM XOfl€ N0 3aaHe#H Touke. B pasomMkHyTOM
10 MEPEAHEH.

Jl12 OpHEHTHPOBAHHSA YCTAHABIIMBAIOT Ha TMMOE OTCUET, PaBHBIH 0°00 . JTum6 oTkpensIoT, B
HaBOAAT TPy Ha TOUKY, N0 KOTOPOH NPOM3BOAHTCS OpHEHTHpoBaHKe. JIumO 3akperuisiot. Jlanee npu
nabope peeuHbIx Touek paboTatoT annnanoi. Bee 3anuck Hab/moneHH BEYT B TAXCOMETPHYECKOM
XKypHane. B xypHane nepen HauyanoM ChbeMKH 3aNHCaTh:

- HOMEp CHTYalMH;

- HOMEp TOYKH OPHEHTHPOBAHHS,

- HOMEp TOYKM CTOSHHS,

- BBICOTY MHCTPYMEHTA (1O COTBIX A07elf MeTpa, OT OCH BpalleHus TPyOs! 10 BEpXHEro

cpesa Kona);

- k030 dHUMEHT naTsHOMEPa,

- MECTO Hys,
- kpyr (KIT wm KJI).
4. Ha peiike OTMETHTD BBICOTY B MODPSAMIKE, YKa3aHHOM B XKypHaie:
- ONpENENHTH PACCTOSHHUE 10 PECYHOH TOUKH N0 HHTAHOMY AATLHOMEPY € TOYHOCTBIO 0,5 M.
PaccTosHHe TOYEK HE A0/DKHO npesbinate 100 M;

- MHKDPOMETPEHHBIM BHHTOM TPyObl HABECTH LIEHTP CETKH HHTEH HA METKY Ha pelike;

- B3STb OTCHET MO rOPH3OHTATLHOMY KPYTY,;

- B3ATH OTCYET M0 BEPTHKAIBHOMY KPYTY (TIepell B3STHEM OTCHYETA My3bIPEK BEPTHUKAILHOTO

KpYra BBIBECTH Ha CEPEIHHY).

Benenne KpokH

TTapanieasHO ¢ XypPHAJIOM PEeUHbIX TOYEK Ha KaXI0H CTAHLMM HA OTIETbHOM JIHCTE BelyT
kpok#. Touky, 0603Ha4aloLLy10 CTAHLHIO, PACTIONATAKT B IEHTpe JTHCTa. BOKpyr To4kH cneayet
BbIYEPTHTH KOHLIEHTPHYECKHE OKPYKHOCTH 4Yepe3 | CM M CYMTaTh, YTO 3TO PacCTOsHHE COOTBETCTBYET 10
M MecTHOCTH. OKPYXHOCTb pas6uTs Ha 36 4acTel, NPOBECTH PanHyChl U OLM(POBaTh HX 4epes 10
PyKOBOACTBYSCh OTCYETAMH 110 FTOPH3OHTANLHOMY KPYTY H PaCCTOSHHAM I10 Ja/IbHOMEPY, HAaHOCHTb BCE
cHuMaeMbie ToukH. Heo6x01uM0 BHUMATEIBHO CAEAMTD 32 TeM, 9T00bI HOMED TOYKH B JKypHane
COBMaznan ¢ HOMEPOM KPOKH. TOYKH OAHOrO KOHTYPa HEOOXONHMO COESANHMTE CTUIOLIHOM HIIH
TIYHKTHDHOH JTHHHEH Tak, 4To6bl NOTY4HI0Ch H300paKeHN!E, TON06HOE HAType: 10POry, OBpar, pyyeH,
03epo U T.A4.

Jins cheMky penseda TouKy ceiyeT pacroaraTh o BCEM OCHOBHBIM JIHHUSM penbeda: no
BOZIOPA3AENaM, TaJIbBEraM, 10 JIHHAK cKaTtoB. [ls 3T0ro HeobX0AMMO HCIOTB30BATE HE TONBKO TOYKH
CHTYAILIMH, HO ¥ OpaTh TOYKH, XaPaKTEPH3YIOIIHE TOILKO penbed. HampasieHue CKIOHOB yKa3blBaTh
CTPE/IKAMH.
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2.4. KAMEPAILHBIE PABOTBI

KawmepanbHas 06paboTka pe3yIbTaToB H3MEPEHHi:

1. BbluMCieHHE KOOPAMHAT TOYEK CHEMOYHOTO 06OCHOBAHHA,
1.1. B BeIOMOCTH KOOPAHHAT BBINHCHIBAIOT HA3BAHHE BEPILIMH X0/, CPEIHHE 3HAUEHHE
H3IMEPCHHBIX FOPH30HTAJIbHBIX YTJIOB, AMPEKLHOHHBIH YroJl HAYAIbHOH CTOPOHBI,

{
FOPH30HTAIBHOE NPOIOKEHHE BCEX CTOPOH X01a, KOOPAHHATH] HaYaIbHOM M KOHEYHOM
TOYEK XOHa.

1.2. TloncuuThIBAIOT CyMMY H3MEPEHHBIX YTJIOB, 8 TEOPETHYECKYIO CYMMY H3MEPEHHBIX YIIIOB
onpenensoT no popmynam:

Y. B, =180 (n—2) - samkuyrsiii xox;
2B =a,—a,+180-m - pasomxuyTsiii xox.
1.3. TIoACYMTHIBAIOT YTI0BYIO HEBsI3Ky B nosmrowe no gopmyne: [B=3. B, -Y B..
1.4. BbIuucasioT 20myCTHMOCTS YT /10B0j HeBs3kn no gopmyne:  f,00n = 2t - \n.

1.5. Ecnu nonyyeHHas HeBs3Ka OMYCTHMA, TO €€ PACTPECIOT MEKY YI/IAMH ¢ 0OpaTHBIM
3HAKOM: CHayasa B yIJibl APOOHBIMU TONAMH MHHYT, a 3aT€M B YIJIbl, 00pa30BaHHbIE

Hanbosee KOPOTKUMH cTopoHaMy. CyMMa MCTIPaBIEHHBIX YIIIOB 0/DKHA ObITh paBHa HX
TEOPETHUYECKOH CYyMME.

1.6. T1o AHPEKLMOHHOMY YTy HAYaNbHON CTOPOHBI C MCIIPABIICHHBIM YTIOM BHIMCISIOT
AMPEKUHMOHHBIE YIbl BCEX CTOPOH Xo1a o dopmyne: &, = &, +180° — B . Kontponem

BBIYHC/ICHHA IMPEKLIHOHHBIX YIJIOB SAB/SETCA MOMY4YCHHE MEPBOHAYAILHOTO 3HAYCHHS B
KOHLIE BbIYMC/ICHHH.

1.7. Tlo nony4eHHbIM IMPEKUMOHHBIM YTJIaM BBIYUCISIOT PyMOBI CTOPOH N0 ORHOM H3

dopmyan:
n=a, ecnu 0°<a<90°.
r,=180"-a,  ecm 90° < <180°.
r,=a,-180°, ecm 180° <@ <270°.

r,=360"-a, em 270° < <360°.
1.8. BoI4MCARIOT NPUPALIEHHE NPAMOYTOBHbIX KOOPAHHAT IO GOpPMYIaM:
- x=8-cosr;
y=S-sinr.
3HaKy NpUpalleHui ONpenesioT N0 Ha3BauusAM PyM60B. BEMMC/IEHHbIE NPHPAIIEHHS KOOPAHHAT
OKDYT/IH0T 210 COTBIX 07IeHi METPA H BBINHUCHIBAKOT B BEJIOMOCTb KOOPAMHAT. [10ACUNTHIBAIOT CYMMBI
BLIYHCICHHBIX IPHpALLIEHHH N0 KaXk1oi ock: Y AX, u Y, Ay, . Tax Kak TeopeTHYECKas CyMMa
NpHUpalIeHHH N0 KaXKI0H OCH paBHa:
Y Ax, =0; Y Ay, =0 - 5 samxuyTom xone
H
2Ax, =x —x; YAy, =y -y, - B pasomkuyToM x0z€.
HeBs3ku B nipupaiuenusx pasusr: fAX =Y Ax, - Y Ax,,

By=3 Ay, -YAy,.
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1.9. ToncunTeIBaKOT a6COMOTHBIE M OTHOCHTENbHbBIE HEBA3KH B MPHPALLEHHAX KOOPAHHAT NO
dopmynam:
A (1 oy e
fo = A+ fAY;
o
OPROC P
B TEON0MMTHBIX X0AaX OTHOCHTENIbHAs oHKOKa He A0/vkHa npesbiuath oT 1:1500 no 1:2000.
1.10. JlonycTHMBIE HEBA3KH B NPHPALIEHHAX KOOPAHHAT PaCcNpeAe/isloT NPONOPUHOHATLHO
JIHHAM CTODOH XOJla CO 3HAKOM, 00PaTHBIM 3HaKy HEBA3KH. AGCOMIOTHBIE 3HAYCHUS
CYMMBI TIONPABOK J0/DKHbI PAaBHATLCH HEBA3KE.
1.11. BeI4KCISIOT HCMPABIEHHbIE 3HaYEHNs MPHPAILEHHH KOOPAMHAT, UIS Yero
npubaBisiOT MONPaBKH K BEIYMC/ICHHBIM 3HAUEHUAM NpHpalIeHHui. Anrebpanteckas cymma

MCTIPAB/IEHHBIX NPHPALLEHNH 10/DKHa OBbITh PaBHA TEOPETHYECKOM.
1.12. BoIYHCASI0T KOOPAMHATHI BCEX TOYEK XOAa nmo opmynam: o

x,=x,+Ax; y =y +4y.
1.13. O6paboTka pe3y bTaTOB CHEMKH pebeda:
-BBIMMCIISIOT YTO/1 HAKJIOHA 110 OAHOH 13 opmy:: v = KJI-MO , v=MO-KII;
-BBIYHC/ISIOT FOPH3OHTAIBHOE NIposioXkeHHe S no popmynam:

k-n k-n

S=K-n-cos’vum S = 5 + cos’v,

rae k — ko3¢ duuHenT nanbHOMEpa;
n — KOMWYECTBO ACICHAH Ha NalbHOMEPHOH PEHKE.

Ecnu yron HakjioHa MeHblIE 2°, cunrats paccToAHMA, H3MepeHHbIe nansHOMepoM (Kn), 3a
FOPU30HTAJIBHOE MOJIOKEHHE.

S
BI9HCSIOT ipeBBIIeHNs 10 dopmyne: A = E -sin2v.

Buiuncasior ormetky peeunbix touek [, =H_ +h.

HocTpoenne naana

1. TlocTpouTh KOOPAHHATHYIO CETKY.

2. TIoCTPOMTS MJIAH MO KOOPAMHATAM.

3. Haksiaaky peeqHbIX TOYEK IPOM3BOIMTH 110 TPAHCTIOPTHPY, COBMELLAs HYJIb €10 ¢
HanpaB/eHHEM, IPHHATHLIM Ha JaHHOM CTAaHLMM 32 HayanbHoe. ITocsie 3Toro oTMeHaloT Bee
HanpasvMeH|s Ha PeeyHbIe TOYKH U Ha HUX B MacTabe pacCTOSHUA OT CTAHLMH 10
COOTBETCTBYIOLIEH pPeeuHOM TOUKH. PAIOM C HAKJIOHOM TOYKH CTaBAT B YHC/IMTENH €€ HOMED, 2 B
3HaMeHaTese — OTMETKY TOYKH, OKpYIJieHHY10 710 0,1 M. Touku, NpHHANISKALIHME OXHOMY
KOHTYPY, COCAHHSAOT TOUEUHBIM TYHKTHPOM.

4. TlpoBecTH rOpPH30HTANTH.

5. BuINEpTHTB MJIaH B FOPH3OHTAIAX (CM. TONOrpaduyecKoe YepueHHe).

6. Ha nuiane 3anpoeKTHpOBaTh NPAMOYTOIBHOE COOPYKEHHE M NMOATOTOBUTH Pa3bUBOUHbIH
YEPTEK.

[NepenecTy NpoeKT B HaTypy.

JlokyMeHTauust

1. TInan yyacTka B macwirabe 1: 2000.

2. KypHan yrioMepHOH # TaAXEOMETPHYECKOH ChEMKH ¥ KPOKH.
3. CxeMa CeTH TOYEK CheMOYHOTr0 000CHOBAHMS.

4. BenomMocTs KOOpIHHAT.
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5. Cxema yBA3KH NPEBBILIEHNH TOUEK ChEMOYHOI0 0DOCHOBAHMS.

6. BeaoMOCTB BBIYHCICHHS BBICOT TOYEK ChEMOYHOIO 0OOCHOBAHMS.
7. KanbKa BBICOT.

8. Pa30buBouHbBIiT YepTeXK.

Tlo oxoH9aHKK paboT CTYAEHTBI 0053aHbI BbIYHCTHTB BCE MHCTPYMEHTBI W TPUHAIIEKHOCTH,
10CIE Yero CAaTh HX MO OMHCH.

3. HUBEJIHPHBIE PABOTbI

Jins paGoTb! HeOOXOAUMBL:

. Husennp co mratusoMm.

. Pelixu — 2 wr.

. JlenTta wmu pynerka — 1 wr.

Bexu — 3 wir.

Tonop — 1 wr.

JlepeBsHHbIC KOMBA — 50 WT.

TMukeTaxHas KHIKKA.

. JKypHan HHKXEHEPHO-TEXHHIECKOr0 HUBEIMPOBAHMUS.
. XKypnan nusenuposanus 11 knacca.

. Tabawnua nns pa36HBKH KPYTOBBIX KPHBBIX.

COVENALE LN~

—

Tlepen Hayanom HUBEAMPHBIX PabOT HEOOXOAMMO BHIMONHUTE CEAYIOIIME NIOBEPKH AS
HUBE/IHpa:
1. Ocb KpyT1oro ypoBHs A0/DKHa ObITE Mapasuie/ibHa BEPTHKATLHOM OCH HHCTPYMEHTA;
2. I'Opu30HTANEHAS HUTB CETKH J0JDKHA OBITh NEpPrEeHANKY ISPHA BEPTHKAIBHON OCH
HHCTPYMEHTa;
3. BusupHas och 3pHTE/IbHOA TPYOB! 10/DKHA ObITh NApasIeNbHa OCH LTMHAPHYECKOTO YPOBHS.

3.1.AHAKEHEPHO-TEXHAYECKOE HUBE/IMPOBAHHE

3adariue: NPOTPaCCHPOBATHL A0POTY JUTHHOM 2,5 kM. Ha 3-X yrnax noBopota pa36uTs riasHsle
TOYKH KPUBO#. Ha 01HOM 13 yTJI0B OBOPOTa NPOM3BECTH AeTabHyi0 pa3busky kpuBoii. [Ipoussecty
HHBEHPOBaHHe Tpacchl 1 6 nonepeunukos. O6paboTats nonesoii sxypran. COCTABHTE PORONBHBIN H
nonepeuHbli npogus, HanecTn Ha NpoQHIL NPOSKTHYIO NHHMIO. BeraucanTs paboune OTMETKY 1
TIO/IOXKEHHS TOYEK HYJIeBbIX PaboT. BoiuucanTs 06bem 3eMasHbIx paboT No THHEHHOMY COOPYKEHHIO.
Cocrasuts pa3bHBOUHBIH YEPTEX N0 ACTANLHOH pa3dUBKe KPHBOI M YEPTEXK BHIHOCA THKETOB HA
KDHBYIO.

Pa3busounsie paGoTb Ha Tpacce

Hanpasnenue Tpacch! 3a1a€T PYKOBOAMTENb NIPAKTHKY. 3aKPENHB Ha MPAMOTHHENHOM y4acTKe

Ha4ajl0 TPacchl X MPOMEXYTOUYHYIO TOUKY, YCTaHABIHBAIOT B HAuaNe TPACChl HUBEIHD, A B
TMPOMEXYTOYHYIO TOUKY - BEXY H BEIIAT Tpaccy «Ha cebs». Onpeaenus, Takum 06pa3oM, NIONOXEHNHE
Tpacchl, pa3ouBatot ee Ha 100 M, CTPOBbIC OTpe3kH, Ha3biBaeMble MUKeTaMH. KOHLbI MHKETOB
3aKPEMUISIOT KOJBILIKaMH, KOTOpble 320MBAIOT BPOBEHS C 3eMJIeH, PAIOM 3a6HBAIOT CTOPOKOK, HA
KOTOPOM CTaBAT HOMEp ITHKeTa. MeskIy MMKeTaMH Ha HanGoee XapaKTepHbIX Neperubax MeCTHOCTH B
yr/Iax TIOBOPOTA TPAacChl 3aKPEIUISIOT NPOMEXYTOUHbIE U IL1I0COBEIE ToukH. Homepa atix Touek
MOAMHCHIBAIOT Ha CTOPOKKaX. Ha3BaHue NPOMEXYTOUHBIX TOYEK CKIAABIBAIOTCA H3 HOMEpPa
NPEABITYIIEro MUKETa ¥ PACCTORHUSA OT 3TOTO MHUKETa 40 MocoBoi ToukH (1K - 8 + 64).

Jlnsi XapakTepHCTHKH peibeda 110 nosoce Gyaymmero coopyeHHs Ha Tpacce pa3ouBaioT 6
TONePeYHHKOB AHHO¥H 20 M. Kak npaswio, nonepeuHHk: pa3bHBaloT Ha TAKOM PACCTOAHHH APYT OT

Apyra, 4TOGbI MOBEPXHOCTH M0JIOCH! MEXY CMEKHBIMH NONEPEUHHKAMH TI0 06€ CTOPOHBI TPACCH! HMENa
OIMHAKOBbIH YKJIOH.



~

9

Obo3HaueHHe TOYEK NONEepeyHHKa CKIABIBAETCS W3 HOMEPa NPe/bLAYILEro MHKeTa U ILTI0COBOH
TOUKH, Yepe3 KOTOPYK) OH MPOXOIMT, H PACCTOSAHHA OT TUTIOCOBO# TOYKH, JIeKalieH Ha NONepeuHuKe, ¢
yKa3aHHEeM TOJIOXKEHHUS TOYKH No oTHoeHuo Kk Tpacce (ITK-8+64 nes. 20). IpaBbie no xony yrist
TPacchl H3MEPAIOT TEONOIHTOM ONIHUM MOTHBIM MIPHEMOM.

Vrbl NOBOPOTA TPACChl BBIYHCISIOT M0 H3MEPEHHBIM TIPaBBIM N0 XOAY yraoM A no dopmysne:

a,=180'-B; a,, = f-180".
A
. — %
'/(_/
4 A

Pa3buBKy riaBHbIX TOYEK KPHBBIX POM3BOAAT ONHOBPEMEHHO C pa3OMBKOM nukeTaxa. [ns

OMPEACICHHS rna;ﬂux Touek kpueoit HK, KK u CK onpenensior 3nemeHTs! kpusoii: 1 = R-tg%;
4 nR
EF=R-(sec=-1); K=—-a"; A=2T-K.
( 2 ) 180° A

Pamuyc kpyroBoii KpuBo# npuHATH paHeM 100 M. BeraucIeHHBIE TAHTE€HCHI OTIOXKHTD MO
Hanpas/ieHH0 A u C, B noy4eHHbIX TO9KaX 3a0HTh KOJIBLILIKH H TOCTABHTEL CTOPOXKKH, TIOAMNMKCAB HA HUX
Ha3BaHHe 3THX To4eK. C MOMOLIBIO TEONOMUTA Pa3IeNNTh Yro £ nononaM 1 Ha HanpaBleHUH OTIOKHTh
3HaveHue OnccekTpuch! b. [TonyueHHYI0 TOYKY CepeIHHBI KPHBO#H 3aKpeniTs. [TnkeTaxkHoe
HaWMEHOBAHHE I'7IaBHbIX TOYEK KPHBOH BBIYHCIIAIOT 1O BEIOMOCTH.

OCHOBHBIE BBIYHC/ICHHS KOHTpO/IbHbIE BEIYHCICHHS
Ha3BaHUE INIaBHBIX NUKETAKHOE Ha3BaHHe IaBHbIX MUKETAKHOE
TOYEK H IEMEHTOB HAMMEHOBaHHE TJIABHBIX TOYEK H JIEMEHTOB HaWMEHOBaHHE I/IaBHBIX
= KpHBOH TOYEK H 3/IEMEHTOB KPHUBO#H TOYEK M 3/IEMEHTOB
KpHBO# KPHBOI

BY BY

-7 +T

HK BY+T
K -a

+ ——
2

CK KK

HK -K2

+K

KK CK

Bo Bpems pa3buBKM MUKETaKa NPOM3BOAHT ChEMKY CHTYALIMM Y3KOH NOJIOCH! IIHPHHOH 1o 20 M
110 06€ CTOPOHB! OT TPACCHI, @ PE3y/IbTaThl CheMOK 3aHOCHTH B MHKETAXKHYIO KHHKKY. B nukeTaxHoM
KHIDKKE 110 Cepe/IMHE JTHCTA MPOYEPTHTH NPAMYIO IMHUIO H Ha Hel B Macutabe 1:2000 HaHeCTH NUKeTh
H TUTIOCOBBIE TOYKH M YKa3aTh PyMOBI HaNpaBNEHUH TPaccsl.
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Iopsaok paGoTel Ha cTanuMK

1. YcTaHaBaHBAIOT HHBEHP MO CEPEIHHE MEXILY CBA3YIOLUMMM TOYKAMH H NIPHBOAST €ro B pabouee
MONOXKEHHE,

2. HasoasT TpyOy Ha 3a1HIOK PEHKY, TPHBOAAT My3bIPEK LHIWHAPHYECKOr0 YPOBHS Ha CEPEHHY H
GepyT 0TCueT BHayane No YEPHO# CTOPOHE peiiky a,, 3aTeM N0 KPacHOH CTOPOHE peiiky aj.

3. TlosopauusaioT TpyOy HHBEIHPA HA NEPEHIO PeliKy U GepyT OTCUETHI 6, H 6,

4. BbIMOJHAIOT KOHTPOIb HHBEIHPOBAHHA CBA3YIOUIMX TOYEK, PA3HOCTB OTCYETOB MO 3a7HEH H
nepenxeii pefixam He aomwkka npessiwate * Syvm, 1 e (a,~b,)=(a,-b,).

5. Tlocne BbINONHEHHS KOHTPONS C 3TOH Xe CTAHLMH NPOH3BOAAT HUBETHPOBAHUE MPOMEKYTOUHBIX
TOYEK (TUTIOCOBBIX M TOYEK MONEPEYHHKOB). JIns 3TOro 3a1HKH PeeYHHK YCTAHABIHBAET CBOO
PeiiKy Noc/Ie10BaTeIbHO Ha BCE NMPOMEXKYTOUHBIE TOUKH, PACTIONOKEHHbIE MEXIY CBS3YIOLIMMH
Toukamu. OTCUET Ha KaXKYH0 TOUKY OepyT 0aMH pa3 no uepHoit CTOPOHE PeiiKy.

6. 3axoHuMB paboTy Ha JaHHON CTAHLIMH, HUBEHD NEPEHOCAT B CEPEIHHY CEAYIOLIErO
MHKETAXKHOro paccTosnys. Ha HOBOJ CTaHLMK nepennss ToUKa NpeabLIylIeH CTAHIMH CTAHET
3a7iHeH, a 3a1HHHA PEeeHHHK NepeiiieT Ha CeNYIONIYIO TOYKY HOBOI CTAHLMH, T.€. CTAHET
nepeanuM. Bee Habmoaenus Ha HOBOH CTAHLIMM NPOBOAAT TAK K€, KAK HA TICPBO.

7. B Tex cay4asx, KOTia NPeBBILEHAE MEXIy THKeTaMK G0/IblIE BHICOTHI peiikn (HMBenHp GbeT B
3EMJII0), HHBEIHPOBAHHE POM3BOAST C MOMOLIBIO «X» TOUKH, OHH HUBEIUPYIOTCS, KaK

CBA3YIOLIMM CNIOCOGOM «H3 CEPEAMHBI», T.€. OTCHEThI BEpYTCs MO YepHO K KPacHO#H CTOpOHE
PEHKH.

8. Bce Habn10neHUA HA CTAHLUMAX 32HOCATCS B HUBEIHPHBIH JKypHAT.

Kamepanbubie pa6ornt

1. BBIYHCSIOT NPEBLILICHAE KaK Pa3HOCTh COOTBETCTBYIOIIMX 3aIHUX U NIEPEIHHUX OTCYETOB.
PacxoskaeHne MeXIy ITHMH NIPEBBIIEHHUSIMH He I0DKHO ObITh Gonblie 5 MM.
2. BBIYHCISIOT CPEIHHE NPEBBINEHHS. [IPaBHIBHOCTS HX BBIYMCIICHHH KOHTPOTHPYETCH -

NOCTPaHHYHO:
2= T=Yh. =2Yh,.

3. HeBs3Ky onpenensior kak pasHocts: fh = Zh,_ -Yh; Zhw = th;

Xh=H iy
4.. JlonycTHMOCTB HEBA3KH ONPEACANTS 10 hopmye:

S, = +500mm-/L |

rae L — iuHa Xoza, KM.
5. JlomycTuMy: HEBS3KY PacTpelieNisioT NOPOBHY Ha BCE NPEBBILIEHNS C OGPATHBIM 3HAKOM.
6. BruncnsioT OTMeTKM CBA3yIOIMX Touek no gopmyne: H, = H,_ +(xh).

7. OTMeTKH NPOMEXKYTOSHBIX TOHEK BBIYHCISIOT Yepes ropusont unctpymenta: /M = H , +a,

torna H, = ' — b, , rae a,— otcuer no uepHoii cropone 3aaneit peiiku (Ha 3aanwii mikeT),
b, — OTCHET N0 YEPHOH CTOPOHE NepenHei pekikn.

8. Tloctpoenne npodus. I'opusoHTambHbIH MacTab 1:2000. BeprukamsHbiii macira6 1:100 no
JaHHbIM HHBEHPOBAHMUS, MHUKETAKHON KHIDKKH COCTaBASIOT npoduis Tpaccsl. CocTapnenne
NpoQHIsL OCYUIECTBAAETCS B MPHBENCHHOMN HIXKE NMOC/EI0BATEILHOCTH!
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[TocTpoeHsne NpoGuILHOHA ceTKH

| Vknonsi * |0S5¢cm
PacctosHus 0.5 cm
TTukeTsl 0,5 cm
OTMETKHM NOBEPXHOCTH 3eMTH (UepHbIE) 1,5¢cum
ITpoekTHbIE OTMETKH (KpacHbIe) 1,5cMm
XapaKTepHCTHKA KPHBBIX 3cMm
Iran 2cM

3anosHeHMe ceTku HaunHaioT ¢ rpadsi «PaccTosHus». B rpady «OTMETKH NOBEPXHOCTH 3eMTH»
BIHCHIBAIOT BbIYHC/ICHHBIE B XYPHA/IE OTMETKH MHKETHBIX H POMEXKY TOYHBIX TOYEK, OKPYTIISA HX 10
0,01m. I'padhy «TTnan» 3an0nHSIOT NO AAHHbIM MHKETANKHON KHKKH.
TlocTpoenue: OT IMHIK YCIOBHOTO TOPH30HTA (BEPXHAS IHHAA NPO(UIBHOM CeTkH) B
BEPTHKAJILHOM MacuiTabe OTK/IAIbIBAIOT BBICOThI CBA3YIOUIMX H IPOMEXYTOUHBIX Touek. [Tonyuennsle
« TOYKH COSAHHAIOT JIOMAHOH JIHHHEH.
HaHecenue npoeKTHOH JTHHUH: CTIPOSKTHPOBATH Ha NPOJIONBHOM H NONEPEYHOM NPOdH.IE J0POTY.
[IpuHATS HauaMbHYIO KPACHYIO OTMETKY NPOEKTHOM JTMHUH Ha 0,3 M BBILIE, OTMETHTD.
OtMeTKH BCeX CBA3YIOLMX M MPOMEXKYTOHHBIX TOYEK BLIYMCIHTS MO GopMyne:

H, =H,,+(xid).

r€ Hyoen B Hypeo — KPACHBIE OTMETKH TIOCAEAYIOIEH H Npeabiaymeit Togek,
i~ yKIOH (npuusTs i = + 0,002),
d — paccTOsHHE MEXIY TOYKAMH.

Paboune 0TMETKH BBIYHCIAIOT KaK Pa3sHOCTh KPACHBIX H YEPHBIX OTMETOK. [10n0kuTe b HbIE
paboume OTMETKHM 3aNMCHIBAIOT HA IPO(HIE HA HACKITIBIO, OTPULIATE/TBHBIE - IO BBIEMKOH, TOYKH
TNepeceyeHNs NPOEKTHOH JTHHHH C THHHEH NPOdHIA HA3BIBAKOT TOYKAMH HYJIEBBIX paboT. DTH Touku
NEPEHOCAT C NPOEKTa B HATYPY NO PaCCTOSAHHMIO OT Omikaiiueli K HUM MMKETHOH HIIH NIPOMEXYTOYHOM
TOYKH M0 BEIYMCIEHHOMY 10 OPMYJIE PACCTOAHHIO:

d=a A 5
a+e

TI€ a W 6é— 3a]Hss U nepeaHas pabouue BBICOTHI
/] - paccTosHue, BHYTPH KOTOPOTO JIEKHUT TOYKA HY/EBbIX paboT.
Cune OTMETKM — 3T0 OTMETKM TOYEK HY/IEBBIX paboT. OTMETKH BBIYHCISIOT N0 GopMyte:
H=H_+id.
= BBIYMC/ICHHYIO OTMETKY BBIMUCHIBAIOT B rpady «MPOEKTHbIE OTMETKM) CHHHM LIBETOM.
9. TlpoussonsT moacuer 06beMa 3eM/IAHbIX PabOT MO THHEHHOMY COOPYXKEHHIO.

JeranbHas pa3duBKa KpHBOH

Jetanbhyio pa3GuBKy KpHBOK NIPOM3BOASAT Yepe3 5 M CrocoGOM MepreHIHKYISPOB OT
KacaTe1bHOH. JIns NocTpoeHHs TOYKH Ha KPHBO# BBIMHCIIAIOT ee KOOPAHHATHL. 32 0Ch (X» NPHHAMAIOT
" KacaTeabHy1o T, 3a 0Ch «y» - epNeHauKyasp K Hell. Pazbueky npoussoast ot Touex HK u KK,

s sl
NPAMOYTO/BHbIE KOOPAHHATBI BLIYHCASIOT No Popmynam: X = R-sina; y = 2R -sin® =

M HanGonee pacipOCTPaHEHHBIX PAMYCOB 3HAYEHHUS X U Y BHIOMDAIOT H3 CIICLMATBLHBIX Tab/HLL,
Jeranbhas pa3buska KpuBO# MPOH3BOXMTCSA B IIPHCYTCTBHH PYKOBOIMTENS MPAKTHKH,
TMocTpoenne BrmMoNHAETCA CleayioLyM 06pa3om. OBO3HAYHTE Ha MECTHOCTH MOJOXEHHE TOYeK

HK, CK u KK. Otknansizats ot HK 3HaueHue x; ¥ NepreHINKyISPHO K TOUKE X; OTPE30K PaBHbIi, i,

TN0JTy4aeM NOJIOXEHUE TOUKH K;. AHANOIHYHO NOTYYAKOT MONOKEHHE APYTHX TOUYEK.
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JdoxkymenTauus

JKypHan HIKEHEPHO-TEXHHYECKOTO HUBEIHPOBAHMHS,

TukeTaxHbie KHHKKH.

YepTexk M pacyeT 31€MEHTOB KPHBOH.

[pononbHblii NPpoduIL TPACCH! H NMONEPEYHHKOB.

BenoMocTs noacyeTa 061eMa 3EMISAHBIX PaboT 1o JIHHEHHOMY COOPYXEHHIO.

S e R

3.2. HHBEJIHPOBAHHE III KJIACCA

Husennposanue 111 knacca NpOM3BOAAT 18 CO3IAHMS BEICOTHOrO 000CHOBAHHS
Tonorpaduyeckux cremok Maciuraba 1:5000 1 kpynHee u A4 peleHHs PasTHYHBIX HIDKEHEPHbIX 3a71a4.

3adarue: NPONOKHUTE XOA MEXKAY ABYMS 3aKPENIEHHBIMH TOUKAMH (PENEPaMH) NPOTHKEHHOCTHIO
2,5 xm. [1pon3secTst KOMNapHpPOBaHHE METPOBBIX NIOAPA3AeNeHHH PeeK, IPOHHBETHPOBATE XOI B IPIMOM
¥ 00paTHOM HaNpaB/eHHH U ONPENETHTL NPEBBILICHAE MEXKAY PENEPaMH.

Ilosepku peex

Peliky, Henons3yemsie npu HUBETHPOBAHHH, NIOANIEKAT UCCIIEIOBAHHIO H TIPOBEPKE.
1. Onpenenenye pa3HOCTH BBICOT HyNeH peek.

2. Onpenenerue oMO0K NEUMMETPOBBIX IeNEHHI Peitk.
3. Onpenenerue cpeaHel LIHHBI METPa Napbl peex.

Monessie paGoTsi npu npou3soacTse HUBenposanus 111 kaacca

Jlns npoussoacTsa HuBenMpoBaHus 111 knacca HCNoONB3yIOT HUBETMPSI ¢ 30-KPAaTHBIM

yBe/MYeHHeM TPYOsl ¥ € LCHOH Je/eHHs LMIHHAPHYECKOro YpoBHA He Gosee 15 va 2 Mm ayry. Peiiku
JI0/DKHBbI ObITh

3-MeTpOBBIE IBYXCTOPOHHHE C CAHTHMETPOBBIMU NENCHHAMH,

Huseauposanue 111 knacca BRINONHAETCA B NIPAMOM M 06paTHOM Hanpasnenuu. [Ipessienne
ONPENIENAOT N0 CPEeAHEH HHTH H KOHTPOJIMPYIOT 11O IBYM JaJIbHOMEPHBIM HUTAM. B 06paboTky
TIPHHUMAIOT NPEBLILICHHE, MOYYCHHOE N0 CPEIHHM HUTSM. PaccTosHHE OT HMBEINPA A0 PEEK H3IMEPSIOT
TOHKHM CTATbHBIM TPOCOM HITH IPOCMOJIEHHOH GeueBkoii. KOHTPONMpYIOT 0TCHETaMH MO NaNbHOMEPHBIM
HUTAM. JUIHHY BH3HPHOTO Jy4a nomyckaioT 75 M. HepaseHncTso nuiey (paccTosHmil) MOKET GbITh HE

Gonee 2 M, a HAKOMICHHE B CEKLMH - He Gonee 5 M. Boicota BU3MPHOro sryua Haz NOYBO#H J0/DKHA GbITS
He Hwke - 0,3 m.

Kypuan nuBeauposanus I kiacca

Habmonenus no 1anbHOMEPHBIM HHTAM Habmronenus no cpenHUM HATAM Cpennue
NIPEBLILICHHS
3alHAA | mepeaHss KOHTPOJIbHBIE 3anHsAs NepefHss | NPEeBbILICH
peika peiika TIPEBbILIEHUS pefika peiika Hs
2 5 11 4 1 4 14 19
3 6 12 K 8 7 15
9 10 13 16 17 18
(2-3) (5-6) (9-10) (1-8) (4-7) X
20 21 22 23 24 25 26
Koutponsheie | 20=21=2mm 23-24=28
TNPEBbIIIECHAS 22:2=27 22-25=26
25:2=29
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Iopsiaok paGorel Ha cTaHUHH

1. Husenup npusoast B pabouee nonoxenne. TpyOy HaBONAT Ha 3aAHI0I0 PeiiKy, NPHBOAST
Ny3bIPEK YPOBHSA Ha CEPENHHY H N0 YePHOH CTOPOHE peiiku 6epyT oTcueT no epeaneii vutw (1) 1 mo
AanbHOMEpHBIM (2 1 3). 3aTeM no 4epHOl CTOPOHE NepenHel peiikn GepyT 0TCUeTHI Mo cpeaHelt HuTH (4)
2+3 5+6

= SN )

H 110 JabHOMEPHBIM (5 1 6). TToycyMMBI OTCHETOB 110 AATBHOMEPHBIM HATAM 3 5

PaBHbI OTCYETaM N0 CPEAHMM WM OTJIHYAIOTCH OT HUX
He Oonee uem Ha 3 MM.
2. TloBepHys pefiky KpacHo# CTOPOHOI M0 CpelHeli HATH. GEepyT OTCUET Ha NepeaHIo TOUKY

>

3aTeM Ha 3a1H010 (8). Ha 3tom paboTy Ha cTaHLMK 3aKaHYMBAIOT.
Kamepaabsnblie paborsi

O6paboTky pe3y/sTaTOB HaYHHAIOT C MOBEPKH XypHANa. BeluncIeHUS BEAYT B TaKoH
NOC/IeI0BATEIbHOCTH:
1. Tlo pasHoctsim (2-3=9) onpenensioT paccTosHue 10 3aanell u nepenne (5-6=10) peex,
KOTOpbIE HE J0JDKHBI OT/IH4aTcs Ha Gonee yeM Ha 2 M;
2. BbINHCASIOT NPEBILIEHHSA N0 AATLHOMEPHBIM HHTAM (2-5=11 1 3-6=12) 1 no cpeanum (1-
4=14 u 8-7=15). Benmunnbi (16=8-1 u 17=7-4) cOCTaBNAIOT KOHTPOb PA3HOCTH MATOK peex u
n0:DkHB 6bITh paBHbl (14-15=17-16=18) wau MoryT nMeTs 3Hauenue B npeaenax 100 + 3 mu.
PacxoskieHne B NPEBBIICHHSAX 110 CPEIHUM HHTSAM TaIOKE HE JODKHO TPEBBIIATS Ty
BEJIMYHHY;
3. TloncyeT noOCTPaHUIHOTO KOHTPOIA: NOACYMTHIBAIOT CYMMbI PACCTOSHHI 110 AATEHOMEPHBIM
HHUTAM OT MHCTPYMEHTA 10 3a]IHHX U NepeaHux peek (1). Kontpoms (20=21 2 m). [lsoiiHas cymma
TPEBLILICHHH N0 AaTbHOMEPHbIM HUTAM (22=11+12) 1 oauHapHoe npesbileHue GyyT paBHbI (22:2=27).
CyMMBI OTCHETOB 110 CPEAHEH HWTH N0 KPAaCHOH H YepHO# CTOpOHAM PEEK Ha 3aHION U NEPeaHIOI
pediku (1+8=23 4+7=24) n ux passocts (23-24=28). CymMMa CpeIHHX NPEBbILICHHI KOHTPOJIHpYeTCs
(25:2=29). Benmunupt 28 1 25, a Taroke 26 U 29 10KHE! GBITH NIONAPHO PABHBIMK Mexay coboit,
BEJMYHHBI 25 ¥ 26 Ha 3 MM Ha Kaao cTaHimy, 10 7 MM. CyMma HaGmonaeMbiX ABOMHBIX NPEBBIIEHHH
(25=14+15) nomkna 6iTs pasHa 28.
4. Hessi3ky My NPAMBIM H 0GPATHBIM XOIOM ONIPEAESIOT IO HOpMYJIE:

=Yh -Yh,.
nonyctimocts Hepsisku:  fh,, =+10mm~/L-xkm Eciu nessiska ZomycTHMa, ONpeniesior cpeasee
TIPEBLILICHHE MEXAY NPAMBIM M 06paTHBIM X010M. CyMMY CpelHHX NPEBBILIEHH CPAaBHHBAOT C
Teoperuueckoi:  fh, = H _—H, . JlonycTuMocTs HeB3KH ONpenensior no dopmyse:

fh,, =+10mm-/4xm .

Tonyyennyro HeBA3KY, €CIH OHA AONYCTHMA, PACHPEAENSIOT NPONOPLHOHAILHO 10 ATHHAM
CEeKIMH ¢ 0GPaTHBIM 3HAKOM, @ Ha YJACTKAX C PAa3/IHYHbIMH YKJIOHAMH NIPONOPLHOHATIBHO qHCITy
LITATHBOB.
5. BBICOTBI BBIMMCISIOTCS IO HCTIPABIEHHBIM CPEXHMM MPEBILICHHAM 10 HOpPMy.IE:
H_=H,_,+(th).

Bce BorumcnienHs BENYT B BEIOMOCTH NPEBLILIEHHH OTMETOK MAPOK H PENEpoB
Husenuposanus 11 knacca.

Ecam neo6xonumo npepsats HAOMIONEHNS B CEKLMH, YCTAHABTHBAIOT BPEMEHHbIE
HHBE/IMPHBIC 3HAKH, U1 ITOTO Ha NOCAENHHX 2-X CTAHLMAX OalIMaKy Uiy KOCTHLTH 3a0HBAIOT Ha THO
ambi (0,3 M) 3aKpeIBatoT TpaBoii 1 3acknaioT 3emuei. Ilocie nepepsiBa NOBTOPHO HUBETHPYIOT
BPEMEHHBIC 3HAKH M YCTAHAB/IMBAIOT, H3MEHWJIOCH /M NpeBbIeHHA. Ecu pacxokaenue Mexy
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NpPeBLILICHASMA COCTaBaseT Ha Gonee Yem 3 MM, To GepyT UX cpeaHee 3HAUYEHHE U HUBEHPOBKY
NPOOIKAIOT.

JlokymeHTauus

1. Tlonesoit xypHai.
2. BenoMocTs NpeBBILLCHUH H NPEABAPHTENbHBIX MAPOK H OTMETOK.

’
3.3. HHBE/THPOBAHME IL/IOIIAIA 11O KBAJIPATAM

3adarue: NPOHUBETUPOBATH 110 KBANPATaM y4acTOK MUiowansko 2,0 ra. CTOpPOHEI KBAAPaToB
npuHATh 20 M. BHINMCIHTL OTMETKH BEPLIMH KBALPATOB, COCTABMTS TJIaH B TOPH3OHTAMNSAX, PELIHTE

OCHOBHBIE 3a1a4H HA KBAAPATE C FOPH30HTAIAMH, COCTABHTH NPOEKT Beprrmcanbnoﬁ TJIAaHHPOBKH
TNOBEPXHOCTH.

Pa3fuBounbie paborsi

Bnosb AnuHHOM CTOPOHBI yuacTKa BemaT MMuHIo AB u pa36uBaloT ee Ha HyskHOe uncio 20-
METPOBBIX OTPe3koB. B Touke A 1 B nocne10BaTeNbHO YCTaHABIMBAIOT TEONOINT, CTPOAT NMPAMBIE YTJIbI
¥ Ha nony4eHHbIx Hanpasiesnax AC u BE oTiianbisaoT HyxHoOe Ko1uuecTso 20-TH METPOBBIX
OTPE3KOB, 3aKperUias HX KOMbiKaMu. 3atem Bemat anHuio CE u pa3ousaioT ee Ha oTpesku 1o 20 m.
3ateM, NOIB3YSCh BELIKAMH, OCTABICHHBIMH NOC/ICA0BATENBHO B TOUKax 1-1; 2-2 H T.1., MPOM3BOAAT
pa3tMBKy BEPUIMH KBAJPaTOB BHYTPH npaMoyronsiuka ABEC.

0 i 2 3 ¥ 5 9 10
N 3 ? 8 B

-
—)

MoneBsie paGoTsl

1. HusemuposaHue NPOH3BOASAT U3 CEPeNMHbI Gonbiumx keaapartos | u II. YcraHoBuB HuBEHD B
uenTpe I kBanpara, HabmONaOT TOUKHK A 55 ¢, a 3aTeM yCTaHAB/IMBAIOT PEHKY
NOC/IE10BATE/IbHO BO BCE BEPLIMHBI MaJIbIX KBAAPATOB. MI3MEHUB BbICOTY MHCTPYMEHTA,
TOBTOPHO MOJIY4al0T OTCYEThI IS KAXAO0H TOYKH BEPLIMHBI KBaApaTa, MPH BTOPOM
TONIOKEHHH HHCTPYMEHTA, NMOJLAY4EHHBIE NPEBBILIEHHS HE J0/DKHbI OT/IHYAaThCS Gonee yeM Ha
4 mm.

2. YCTaHOBHB HMBENHD Ha cepenuHy Il kBanpata, NpoM3BOAAT HUBETUPOBAHHE CBA3YIOMMX (5
BE 5) 1 npoMe)yTOUHbIX TOYEK B TO Xe MOC/e10BaTeTLHOCTH, Kak 1 B I kBaapare.
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Honyuennme B PE3YyILTATE HUBCIMPOBAHMS OTCHETHI BRIMHCHIBAKOT HA CXEME KBAIpaToOB
OKOJI0 COOTBETCTBYHOLIMX BEPLUIHH.

KonTpoabubie paboTsl

BLIYHCITHTE NPEBBILUCHHA MEXKAY CBA3YIOLIMMH TOYKAMH MO 0OBIYHOMY Npasuiy
HHBEJIMPOBaHUS «H3 cepenuHb» (h=a-b). M3 nByx 3HaueHui NpesbllLeHH, €CTTH OHH
OT/IMYAKOTCS APYT OT ApyTa He Gonee yeM Ha 4 MM, B3ATh CPEIHEE M 3aNHCaTh Ha CXEMY
KBaJapaToB.

BBIYHCIHTD HEBA3KY B NPEBBILIEHHAX MEXY CBA3YIOLIMMH TOUKaMH, 0GX0/IS Y4aCTOK NO
HAPYXKHOMY 3aMKHYTOMY XOZY, TIPOBEPHTb €€ JOMyCTHMOCTB H BBECTH TONPABKH B CPeIHHE
TIPEBbILLIEHHS.

Boruncants oTMeTKH cBA3yIOWMX Touek. Mcxonnas oTMeTka CBA3YIOLIMX TOukH Gepercs
ycn0BHO. OTMETKH OCTa/bHBIX CBA3YIOLIMX TOYEK BHIYHCISIOT N0 Gopmyne:

H,. =H,, +(th).

BBI9MCTHTE OTMETKM MPOMEXYTOYHBIX TOUEK. Il 3TOr0 BBIYHCIISIOT FOPH3OHT HHCTPYMEHTA
ns ctaHumy 1 u 11 no yeTsipeM caa3yrommM ToukaM. Eciu noayyeHtbie 3HaYeHus
OT/IMHAIOTCA MEXIy coboii He Oonee yeM Ha 10 MM, To U3 HUX GepyT cpenxee. BerancneHHble
BBICOTBI BBIMHCBIBAIOT [IPOTHB COOTBETCTBYIOLIHX BEPIIMH KBAAPATOB.

Ha mucre yeprexHoit Gymarn B Mactabe 1:500 cTpOST ceTKy KBaZpaToB H NOAMHCHIBAIOT
OTMETKH BEepLUHH, OKpyriieHHble 10 0,01 M.

C nomouIbio NaNeTKH WM MWLTHMETPOBKH HaXOIAT OTMETKM FOPH30HTANEH Ha BCEX
CTOPOHAX KBaJAPATOB M NMONYYEHHBIE TOYKH C OMHAKOBBIMH BBICOTAMH COEMHSAIOT IUIABHBIMH
JTHHUAMH — FOPH30HTAIAMH.

Bepuuutbl kBaapatos 0603Ha4aI0T KPYKOYKAMH IHAMETPOM | MM YepHO TywIBI0, pAIoM
BBITTHCBIBAIOT BbICOThI. ['OPH3OHTANH BLINEPUMUBAIOT KOPHYHEBOH TyLub0. Ha ropusonTansx
cTaBsT Gepr — ITPHXH H MOANKCHIBAIOT MX TaK, YT0Ob! OCHOBaHNHE WGP 6bL10 06 pameHo K
nofowse ckata. [loa yepTexoM BbIYEPUMBAIOT THHEHHBIA MacTad, NOANMCHIBAIOT BBLICOTY
ceyeHus pebeda, CTPOST MPOGHIIL N0 3aIaHHOMY HANPABIICHHIO, ONPENENAIOT CPETHHH
YKJIOH Y4aCTKa, IPOM3BOMAT MOACYET 00beMa 3eMISHBIX paboT LISt BEPTHKATBHOI
TJaHUPOBKHM MOBEPXHOCTH.

JloKyMeHTauus
JKypHan nponoIbHOr0 HHBEIHPOBAHKS 110 KBaApaTaM.
XKypnan (cxema) HHBETHPOBaHHSA TOBEPXHOCTH C MOACYETOM BBICOT.

Inan yyacTka ¢ FOpH3OHTAISIMH.
BenomocTts noacuera o6seMa 3eMISHbIX paboT.

4. PABBUBOYHBIE PABOThI

Pa3buBka NpsMOYTOIEHOTO COOPYXKEHNS
HetanbHas pa3buBka KpUBOIA.






VuebHO® H3TaAHHE

Hemoea JImwma Bacunseena

Anexceenxo /I BuktopoeHa

YUEBHAA I'EOJEIHYECKAA ITPAKTHKA

MeTtommeckse yEazaHHT

[Nommacano B me9ats Tapax 25 3K3.
Pmancredt HHCTHTYT (drman) MockoBCKOTO NOMHTEXHHYECKOTO VHHBEPCHTETA
300000, r. Pazase, v [Ipaeo-JIebenckas, 26/53



