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BBenenue

B coorBercTtBun ¢ yueOHbM maHoM aucuuriiuHbl OITI[.04 OcHOBBI Treone3wu CTyACHTaMU
crenranbHOCTH 08.02.01 CTpOouTEIBCTBO M SKCIUTyaTallUs 3JaHUNA U COOPY>KEHHI JTOJDKHBI BBITIOJTHUTH 26
IPAKTUYECKUX padoT.

B mertomnueckoM mocoOuM NMpuBEIEHBI HEOOXOAUMBIEC MOSICHEHUS OCHOBHBIX IOHSATHI; MCXOJHBIE
JaHHBIC W 33JJaHUS K KOKIOW MPAKTUYECKOW padoTe, MpUMEphl BBHITOIHEHUS U OQPOPMIICHHS PAacCUETHBIX U
rpau4YecKux 4acTe pador.

[IpakTrueckue 3aHATHS TPOBOJATCS C IEJbIO 3aKPENUTh TEOPETUUYECKHUE 3HAHUS CTYACHTAMMU:
HAyYUTHCSI TI0JIb30BATHCS MacIITabaMH M OCBOUTh METOJUKH PEIICHUS HEKOTOPHIX 3a71a4 IMPY BBITTOJIHCHUH
paboT TO KapTe, MPUOOPECTH MPAKTUYSCKUE HABBIKM TI0 YTCHHIO peibeda MECTHOCTH, OBIAJICTh
METOJMKaMU O0OpaOOTKH IMOJIEBBIX MaTEPHAIOB IMPH MPOU3BOJCTBE TEOJMOJIUTHOU CHEMKH, TEXHHUYECKOTO
HUBCJIMPOBAHUS TPHU IOJICBOM TPACCHPOBAHUU; MPUOOPECTH HABBIKM IMOCTPOCHHS TOMOTPadUIECKOro
1J1aHa, COCTABIICHUS U MMPOCKTUPOBAHUS MTPOIOJIBHOTO MPOUIIs, KAPTOTPaMMBbI 3eMJISTHBIX PadoT.

I'paduueckue paboThl HEOOXOAUMO BBHINMOJHATH KapaHJAIIOM Ha YEPTEKHOW MM MUJLTUMETPOBOM
Oymare Ha QopMaTHbIX JiUcTax B cooTBeTcTBHHM ¢ 'OCTamMu WM ¢ WCHOJb30BaHUEM aBTOMATHYECKHUX
CUCTEM TMpOeKTHpoBaHUA. [[pyrue TpeOoBaHus 1o OGOPMIICHHIO TUIAHOB M 3alOJHEHHUIO BEIOMOCTEH,
KYPHAJIOB U JIOMOJIHUTENbHBIE 3aJaHUsl TPUBOAATCA IMPH HEOOXOAMMOCTH B pacu€THO-TpaduyecKux
paborax.



IIpakTnueckoe 3ansaTHe Nel. Onpenenenue reorpagu4ecKuX KOOPAMHAT TOYEK M0 KapTe

Lenv 3auamus:

[TprobpecTu npakTUYECKHE HABBIKH 110 ONPEAETICHUI0 KOOPAUHAT TOYEK MO KapTe.

Obecneuennocmo 3aHAMUA:

Yyeobnsle Tomorpaduueckas kapra M 1:10 000 wm 1:25 000 (u3 pacu€ra omHa Kapra Ha
CTYJIEHTA) C 3aJJaHHBIMU TOYKAMH.

Cooepoicanue npakmuuecko20 3aHAMus.

1. Onpenenuts reorpaduyeckre KOOPAUHATHI

I[Hopsiiok BbINOJIHEHHS PA0OTHI
T'eozpaghuueckaa wiupoma @ TOYKU - DTO YroJl MEXJYy HANpaBiICHHUEM OTBECHOH JHMHUH,
IIPOXOALIEH uepe3 3alaHHyI0 TOUKY, U IUIOCKOCTBIO 3KBAaTOPA.
T'eocpagpuueckan 0onzoma A TOYKW - 3TO JIBYTPAHHBIA YroJl MEXIY IJIOCKOCTbIO MEpHUAMAHA,
MPOXOASIIETO Yepe3 3aaHHYI0 TOUKY U TUIOCKOCThIO HayalibHOTO ([ pUHBUUYCKOT0) MEpUIMaHa.
s onpenenenus reorpadguueckux KOOPAXHAT TOYKU Ha KapTe MOCTPOCHAa MUHYTHAs paMKa (puc.
1). Ee cropoHsl pa3iencHsl Ha Yepeayroniecs: Oelble U YepHbIe OTPE3KH, KaKaas paBHA OJHONH MUHYTE.

Kaxxip1ii MUHYTHBINA OTPE30K pa3MeueH TOUKaMu I I KaXkaas.
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Pucynok 1. Onpeznenenue reorpaguueckux KOOpIuHaT

YroObl oOmpenenuTs MHUPOTY W JOJTOTY 33JaHHOM TOYKH, HEOOXOIUMO  OIyCTUTh
MEPIEeHIUKYJIApbl COOTBETCTBEHHO Ha 3allaJHbI MEPUANAH U I0KHYIO Napajuiesb KapTsl (puc. 1). 3arem
K HayaJbHbIM 3HAYECHUSAM MIMPOTHI U JIOJTOTHI FOr0-3allaJHOrO yrjla paMKH, NOANMUCAHHBIM Ha KapTe,
NpuOaBUTh YUCIO MUHYT M CEKYH], MOJCYUTAHHBIX OT HAYaJbHBIX 3HAUYEHUH @ M A 10 OIMYIIEHHBIX
NepreHAuKyYIsApoB (puc. 1).



3AJIAHHUE
Onpenenuth reorpadguyeckue KOOPAMHATHI 3a/laHHBIX TOYeK Ha Kaprte. Pe3ymbTarsl

oOpMUTH B BHJIC TaOIUIIBL.

KOOPJIMHATHI
reorpaguueckue
T'eoepaguueckas Teoepagpuueckasn
wupoma @ dosneoma A

TOYKa

KouTtpoJbHble Bonpochl

UYrto Ha3BIBaE€TCSI KOOPAUHATAMHU TOUKH?
Kakwue cymecTByroT TUIIBI KOOpAUHAT?
Yrto Takoe mMpoTa TOUKH?

Yr1o0 Takoe 10JIrora TOYKu?

el

HpaKTI/I‘leCKOC 3ansaTHe No2. Onpe)le.nelme NMPAMOYIOJIbHBIX KOOPAUHAT TOYEK IO KapTe.

lle./lb 3aHAMuUA. HpI/IO6peCTI/I MPAKTUYCCKUC HABBIKHM IIO0 OHNPCACICHHUIO KOOPAWHAT TOUYCK IIO

KapTe.
Obecneuennocmo 3aHAMUSL
VYyeobnnle Tomorpaduueckas kapra M 1:10 000 wm 1:25 000 (u3 pacu€ra omHa Kapra Ha
CTYJIEHTA) C 3aJJaHHBIMU TOYKAMH.
Cooepoicanue npakmuuecko2o 3aHAMus.
1. OnpenenuTh NPSIMOYTOIBHBIE KOOPIUHATHI

Ilpamoyzonensimu Koopounamamu HaA3bIBAIOTCS JIMHEWHbIE BEIMYMHBI a0ciucca M OpAuHATa,
OIIPEAEIAIOIIME OTHOCUTEIBHOE MTOJIOKEHNE 3aJaHHON TOYKH Ha INIOCKOCTH.

B paBnoyronbHOl mpoekuuu I'aycca - Kprorepa abcmucca Touku (KOOpAMHAra X) - 3TO
paccTosiHHE OT 3KBaTopa J0 3a/JaHHOW TOYKM B MeTpax, OpAMHATa TOYKM (KOOpAMHATa y) - 3TO
paccTosiHue OT OCEBOI'0 MEpHIMaHa 30HbI 10 3aJJaHHOU TOUKH (puc. 2).
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Pucynok 2. Onpenenenue npsMoyroiabHbIX KOOPAXHAT

Takum 00pazom, B T€0/I€3UM B OTJIMYHE OT CHCTEMBl KOOPAMHAT, IPUHATON B MaTeMaTHKE, OCb
abcuucc OP pacrnonokeHa BEPTHKAIBHO M IMapalijielibHa 0OCEBOMY MEpHAMaHy 30HBI, @ OCh OpAMHAT -
TOPU3OHTAIFHO M TapajuleibHa JIMHUMA SKBaTOopa. YUTOOBI OpAMHATHI OBLIM BCETAA IOJIOKUTEIBHBIMH,
touka O Hayana KOOpAMHAT B reoje3un umeeT koopauHatsl (0; 500 km). [losTomy opauHaThl 0OBEKTOB,
pacrosoKeHHbIE K 3aMay OT 0CEBOro Mepuanana, umerot y < 500 kM, a kK BOCTOKyY py > 500 km.

Ecnu 1. A (puc. 2) umeet npsiMmoyroibHbie koopAauHatel (6019 520, 3447 655), To 9TO 3HAYHUT:

yto X = 6019 kM 520 M — 3TO paccTosTHUE TOUKH J10 3KBATOPA,
y=(3)447 xm 655 M, rae 3 - aT0 HOMep 30HKI B mpoekiuu ["aycca-Kprorepa,
a 447 xM 655 M — 9TO paccTOsiHUE OT OCEBOI0 MEpPHU/IMaHa 30HbI K 3arauy.

Ha xaprax OonpmmHCTBa MaciiTabOB KOOPAMHATHBIE OCH M300pa)kaloTCs Yepe3 KaKIbli
KUJIOMETp Ha MeCTHOCTH. [loaToMy KoOOpJIMHaTHas ceTka Ha Tomorpaguueckoil KapTe Ha3bIBaeTcs
KWJIOMETPOBOW U TpeACTaBisieT co0OM CeTKy KBaJpaToB, MOJAMUCAHHBIX KaK IO OCH a0CIUCC, TaK U IO
OCH OpJUHAT.

Paccrostnie Mex 1y TMHUSIME KOOPAMHATHOM CETKHU 3aBUCAT OT Maciutada kapTsl. JIto0oi 00beKT
JIETKO HAWTH Ha KapTe, €cild yKas3aThb IOCIEIHHME J1Be LU(PBI KBaJpaToB, Ha MEPECEUYCHUH KOTOPBIX
PacmoioKeH OOBEKT.

3AIAHUE
OHpCI[CJ'II/ITL OpsAMOYT'OJIbHBIC KOOPAWHATBHI 3aJaHHBIX TOYCK Ha KapTe. PC3YHBT3.TBI

0(pOpMHUTH B BUEC TAOTHUIIHI.

KOOPJMHATHI
TOYKa MPSMOYTOJIbHBIE
X, M Y, Mm




KonTpoJsbHbBIe BOpPOCHI

Uto Ha3bIBa€TCS KOOPAUHATAMHU TOUYKH?
Kakwue cymecTByroT TUIIBI KOOpAUHAT?
Uto Takoe mupoTa TOUKHU?

Urto Takoe noirora TOYKU?

PN

IIpakTnyeckoe 3ansitue Ne3. Macmradbl KapT U miaHoB. [locTpoenne JMHEHHOr0 U MONEPEYHOr0
Macmraba.

Lenv pabomwvi:O3HAKOMUTHCS C KapTaMH M IJJAHAMHU PAa3HbIX W MacmTaOoOB, MOHATh MX Ha3HAUYCHUE.
HayuutbCcsi m3MepsATh M OTKIAABIBATh PACCTOSIHUSA HA IUIAHAX U KapTax, CTPOUTh
JTUHEHHBIN U MONIEPEYHBIA MACIITAOBI.
Mamepuanwt u npunadnesxcnocmu: Tonorpadudeckas KapTa, UHAUBUAYAIBHO KaXJI0My CTYJIEHTY,
YEPTEKHBIE IPUHAIIECKHOCTH, KAIBKYJIATOP, LIUPKYJIb-U3MEPUTEIIb.
Coodepoicanue npakmuuecko20 3aHAmMusl
1. Pemenue npoctelmx 3aad ¢ YUCIACHHBIM MacIITa0OM.
2. Iloctpouth nMuHEHHBIN MacITad ¢ HOPMATbHBIM OCHOBAHUEM, VISl YUCICHHOTO (3a7aeTcs
npernogaBatesieM). OTI0KUTH HA TUHEHHOM MacIITade JINHUIO 3aJaHHOU JITHHBI.
3. Iloctpoutsb nomepeyHslii MacIITad ¢ HOPMaJIbHBIM OCHOBAHUEM, JJISl 33JJAHHOTO YHCIIEHHOTO.
OTJ10XMTh Ha IOTIEPEYHOM MaclTabe OTPE3KH, JUIMHA KOTOPBIX OepeTcs M0 3aJaHUIo.

OchosHble meopemuieckue noHAmus
ITpu cocTaBiieHNH MJIAHOB U U3MEPEHUHU HAa HUX OTPE3KOB JIMHUH MOJIb3YIOTCS MaCIITaOaMu.
Macwmaéom nnana (kapmet) M Ha3pIBaeTCs OTHOIICHHUE JJIMHBI OTPE3Ka Ha TutaHe wiu kapre (1)
K COOTBETCTBYIOILIEH eMy MOpH30HTAIbHOW MpPOEeKIMU Ha MecTHOCTH (L), T.e. 3TO cTeneHb yMEeHbIICHUS
HATypaJIbHBIX BEJIMYMH IIPU U300paKEHUU UX Ha IJIaHaX U KapTax:

M_l
L

Macwuimadwl 6vi6arom uucieHHbIMU U paguyeckumu (TTHEHHBIMU U TIONEPEUYHBIMU).

JpoOb, uuciuTens KOTOPOil paBeH €IUHMIE, a 3HaMEHaTeldb - YMCIY M, MOKa3bIBAIOLIEMY, BO
CKOJIBKO pa3 yMEHbILIEHbI Ha MJIaHE TOPU30HTAIBHBIE IPOEKIIUU OTPE3KOB JIMHUIT MECTHOCTH, Ha3bIBAETCS
YUCTIEHHBIM MACUIMADOOM.

Hampumep, 1:1000, 1:5000 u T.1. Yem Oombilie 3HaMEHATENb YHUCIEHHOTO MaciTaba, Tem
MacimTad cuuTaeTcss Meiabue M HaoOopoT. PopMyly Ui BBIYMCICHHMS MaclITabOB MOXKHO BBIPa3UTh
CJIEIYIOIIUM 00pa3oM:

[ 1

L m

YuTaroTcst YMCIEHHbIE MAaCIITa0bl TaK: B OJIHOW €IMHUIIE JJIMHBI Ha ITUIaHe, KapTe COAEePKUTCS m
TaKMX )K€ €MHHI] Ha MECTHOCTH.

Bunmanue! Baxuo 3HaTh, uro YUCJIEHHBIN MACILTAB — BEJIMUN-HA OTBJIEUEHHAS
1 HE 3ABUCHUT OT CUCTEMBbI (EJJMHULY) JIN-HEMHBIX MEP.

Yucnennsle MaciiTaObl SBIAIOTCS OCHOBOW JUIsL TOCTPOEHUS TpadUuecKuX — JIUHEHHBIX U
MOTEPEYHBIX — MAcIITa00B, MpeJHA3HAYEHHBIX JUIsSl YIPOIIECHUS UK MOBBIIIEHUS TOYHOCTH IpaduyecKux
paloT Ha MIaHax 1 KapTax.

['padmueckue nuHeHHbIE MAaCIITa0bl TO3BOJISIIOT IEPEBECTH JIMHEWHbIE €UHUIIBI B MAaCIITA0OHBIE U
HA000pOT 0€3 MPOBEACHUS TOTOTHUTEIBHBIX PACUETOB

Juneinorii macuimad — 310 11Kaja, T.€. NpsMas JUHUAS AIuHON 8-10 cM, pa3ieneHHas [ITPUXaMu
Ha paBHBIE OTPE3KU JIMHON 1-2 cM, Ha3pIBaeMble OCHOBaHHEM MacITada (o).

Jns noctpoenus nauHeHoro macmrada (PucyHok 4) Ha mpsMoil HECKONBKO pa3 OTKJIAIbIBAIOT
OJIMH U TOT K€ OTPEe30K O (ocHOBaHME MaciITaba) 1-2 cMm.

Kpaiinmii eBbIid 0Tpe30K AenaT oObidHO Ha 10 paBHBIX YacTei. Y KOHIIOB KaKJIOTO OCHOBAHMS
MOJIMMCHIBAIOTCS YMCIIA, KOTOPBIE B 33JJaHHOM MaclITabde yKa3blBAIOT UIMHY COOTBETCTBYIOUIMX JIMHUN B
HaType B HApacTaloOIIeM MOPSIJIKE OT HYJIEBOTO JeJIEHUsI OCHOBAaHUS CJIEBA Ha MPaBo.



OnpeneneHue pacCTOSHMM: M3MEPUTENEM Ha IJIaHE OINpEAEseM [UIMHY JUHUM (B CTBOP) H
MEPEeHOCUM Ha JIMHEWHBIN MaciiTad TakuM o0pa3oM, 4ToObl IpaBas HOXKKa U3MEPUTEISI Kacalach OJHOTO

U3 KOHIIOB OCHOBAaHHUH, a JApyras HaxoJWiIach B JIEBOM 4YacTH MacuiTaba, pa3JeieHHOH Ha KOPOTKHE
OTPE3KH.

(Pucynok 4)

HC,I[OCTaTOK JIMHEWHBIX MAacIITAa0O0B 3aKIII0YaeTCs B TOM, YTO A0JH HAMMCHBIIHNX I[GJ'IGHI/IIZ Ha HUX
OLICHUBAIOTCs Ha I'Jias.

1:10000

Blcm 100 M
200m 0 200 400 600 800 1000w
ot 1 1 t 1 1

Pucynok 4.

Jns  Gojee TOYHOTO TIOCTPOCHHS W HM3MEPEHHS OTPE3KOB TIONB3YIOTCS HONEPEeUHbIMU
macwmadamu. IlornepeyHplii MacmTad MO3BOJISET CYIMIECTBEHHO MOBBICHTh TOYHOCTh TI'padUuecKux
pabor Ha miaHax M KapTax. JlocTuraercst 3TO 3a cUeT pasJeNieHHs] KOPOTKHUX OTPE3KOB JIMHEHHOTO
MacmTaba Ha HeCKoJIbKo (00br4HO Ha 10) Oosiee MEJKHMX YacTed ¢ MOMOIIBIO MPOCTBIX TEOMETPUICCKUX
noctpoenuii (Pucynok 5):
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Pucynoxk 5. ITonepeunsiit macutad 1:1000

Jlis 3TOro OT HW)KHEro OCHOBaHMs MaciuTaba — mpsaMoil auHuu AF, pazneneHHON Ha OTpe3KH
paBuo#t munbl AB, BC, CD, DI, IF u 1.1. (mo 1-2 cMm, Kak TOPU30HTaIbHOE OCHOBaHUE MaciiTaba or ),
BOCCTaHaBIMBaIOT nepneHaukyasipel AA’, BB’, CC’, DD’, II’, FF’ (OT KOHIIa Ka)I0T0 TOPHU30HTAIHLHOTO
OCHOBaHUS1) paBHOM TMHBI 1O 2-5 cM, KaK BEpPTUKAJIbHOE OCHOBaHHE MacIITada dp.

BeprukansHoe ocHoBanue AA’ (FF’) nensr Ha otpesku Aa, ab, be... (00BIYHO MX KOJHUYECTBO 714
paBHO 10) paBHOMN IJIMHBI U MPOBOJAT MapaljiesIbHbIe TOPU30HTAILHOMY OCHOBAaHHUIO JIMHUU aa’, bb’, cc’
u T.1. KpaitHee neBoe ropusoHTanbHoe ocHOBaHUEe oy AB (HmkHee) u A’B’ (BepxHee) Takxke NelsaT Ha
MIPOM3BOJIFHOE, HO OJMHAKOBOE YMCIO paBHBIX 4acTed (n/=10) U COeAUHSIOT HAKJIOHHBIMH MPSMBIMU
JUHUAMH Ha4yajo KaXJOro KOPOTKOTO OTpe3Ka HHKHErO0 OCHOBaHUS (OT HyJs) C KOHIIOM
COOTBETCTBYIOIEr0 KOPOTKOTO OTPE3Ka BEPXHETO OCHOBAHUSI.

[lepen wucnonbp30BaHHEM IONEPEYHOrO0 MaciiTaba OINpeNeNsioT BEIMYMHY €ro HaMMEHBIIEro
nenenusi. M3 Pucynka 5 criemyer, 4To HaumMeHbIee JCJICHHE X Ha JIMHUU aa’, HapajlyIeTbHOU

TOPU30HTAJIBHOMY  OCHOBAHUIO Macirada AF, ONPCACIICTCA U3 1'[0,[[061/15{ MpAMOYTOJIbBHBIX

TPEYTrOJIbHUKOB C OCHOBaHUSAMU (Or/Nr) H X:
1) ) S5
x=2==L x L

) ng n[" nrxng



Takum 00pa3zoM, eciM TOPHU30OHTAIBHOE OCHOBaHHE IMONEPEYHOro macmradba or = 2 ¢cM U o0a
OCHOBAHUSI Pa3JIeJICHbI HA PABHOE KOJMYECTBO JICTICHUH,

Hanpumep, ny=ng = 10, rorga x = 0,01 Xo,=0,01 x 2 cm = 0,2 Mmm.

He cnoxxHO moka3aTh, YTO HaMMEHBIIIEE JIeJICHUE HAa TOPU30HTAIBHON JTUHUHU bb’ MacmiTaba Oyaer
paBHo 2x = 0,020, Ha TpeThelt unuu cc’ - 3x = 0,030, u T.1. (cM. PUCyHOK 5), T.€. KaXK/IbIid CIe YOI
MEHBIIUH OTPE30K OTIIMYaeTcs oT npenpinynero Ha 0,01 ropu3oHTaIBPHOTO OCHOBAHUS MacIiTaoa.

MacmTal, y KOTOpOro TOpU30HTAIBHOE U BEPTUKAIBHOE OCHOBAHMS PaBHBI U 00a pa3jeieHbl Ha
10 gacTeii, Ha3pIBaCTCSI HOPMAIBHBIM MTOTIEPEYHBIM (COTEHHBIM) MaciITaboM. Cpeu Ipyrux MonepeuHbIx
MacmTaOoB OH SBIIsIETCS Haubosee yA0OHbBIM Ui PaOOTHI.

Ilopadok evinonnenus pabomoi

3amaya 1.0Tpe3koM Kakoi BenwuMHBl Ha 1wiaHe (/x) macmraba 1:2000 m300pa3uTcs TUHUSA,
HMMeEIOIIasi B HATypajIbHOM BeIUMYMHE (Ha MECTHOCTH) AJTUHY 78 M?

Jlns perienus 3ajau BOCIOIb3yeMcs (opMyIIoit

U TIPOBEJIEM COOTBETCTBYIOIINE MPEOOPa30BaHMsI 3TON (YOPMYIIBI M BEIYUCIICHHSI IJTUHBI TUHUH HA
mwiaue [X:
L=l 78 039w =39
= = = ) M = MM
X m 2000

OTBeT: [UTMHA JUHUA Ha I1aHe [x cocTaBuT 39 MMm.

3amaya 2. Kakoi nnuHbl Lx B HaTypaJlbHYIO BEJIUYUHY OyAeT JIMHUA, W300pakeHHas HA IUIaHe
(xapte) macmrada 1:5000 oTpe3kom qiuHOM 42 MM?

Jns pemienus oOpaTHOM 3a7ja4i BHOBB BOCIIOJIb3yeMcst OPMYIIoit

y_Ll_1
L m

U TIPOBEJIEM COOTBETCTBYIOIINE MPE0OPa30BaHMs 3TOW (POPMYIIBI U BEIYMCIICHUS JJTMHBI TMHUU HA

MecTHOCTH LX:

m-1 5000 - 0,042
Ly=——= - =210m

OTBeT: UIMHA JIMHUH Ha MECTHOCTH Lx cocTtaBuT 210 M.

3agaua Ne3. [Toctpouts auHelHbIH MacmTad st Maciurada 1:10000.

Ha pucynke 4 uzobpaxen nunednbii macmrad 1:10000, T.e. B o1HOW eAWHUIE JJIMHBI TJIaHa
conepxkutcs 10000 Takux ke €IWHUI] JJIMHBI HA MECTHOCTH, iU B 1 cM (MM, M, KM U T.1.) TUIaHa
conepxutcst 10000 cm (MM, M, KM U T.11.) Ha MecTHOCTH (B 1 cm tutana comepxkutcst 100 M Ha MECTHOCTH,
T.K. | M=100 cm).

OcHoBanuto macmradba dé 2 cm cootBercTByeT 200 M AJMHBI Ha MECTHOCTH, KpallHM JIeBbIH
OTpe30K MacmiTaba paszeneH Ha 10 paBHBIX YacTel, JJIMHA KaXI0T0 KOPOTKOTro JieBoro oTpe3ka B 10 pas
MEHbIIIEe, YeM OCHOBaHUE MaciuTada o, 4To cooTBeTcTBYeT 20 M JUIMHBI HA MECTHOCTH. M3 3TOrO Crnenyer,
YTO JJIMHA JIMHUM Ha MECTHOCTH LX, B35iTasi B CTBOP U3MEPUTEINs, paBHA:

Lx= 4 Gonpmux otpe3ka (8) mo 200M + 4 mansix orpeska mo 20m = 880m.

3amaua Ne4. OmpeenuTh IIUHY JHHUU MEXIy TOUYKaMH Ha kapte B mMacimTade 1:1000 ucons3ys
MoTIepeYHbIN MacITal.

Jlns onpeneneHust HaTypaldbHON JJIMHBI JIMHUM MEXAY TOUKaMH Ha KapTe, EPEHOCAT 3Ty JIMHUIO
K’L’ pacTBOpoM HMpKYJsi C KapThl Ha JTMHUIO HM)KHUX OCHOBAHHM MONEpPEeYyHOro macmrabda Tak, YToObI
IpaBasi UIJla COBMECTUJIAch C OJHOM U3 BepTHKaien (20), a neBas uria nomnana Obl B Ipeaesibl KpaiHero
neBoro ocHoBaHus (B mpenenax ot 20 no 0), pa3neseHHOro Ha MEJKHE YacTH. 3aTeM IMepeMeliaT ode
UITIbl BBEPX JO MOMEHTA, KOIJa JieBas WIJla IMONajaeT Ha ONMIKaWIIyl0 HAKIOHHYIO JHHHUIO CETKU
MmacmTaba (touka K), nmpaBast urna OyaeT HaXOAWTHCS Ha MpexHeH BepTHKanu (B Touke L), u 00e uribl
OyIyT pacmojaratbCsi Ha OJJHOW M3 TOPU3OHTAIBHBIX JUHUN MaciTada aubo mapamienbHo uMm (PucyHok
6).
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Pucynox 6. OnpeneneHue QJIMHBI JIMHAK C TIOMOIIIBIO ITonepeunoro Macmrada 1:1000

Uckomyto nnuny nuauu KL mojgyduM myTeM CyMMHUPOBAHHS PACCTOSIHUM OT MPABOM WIJIbI J10
JIEBOM UIJIBI LUPKYJIA:

- B JICJICHUAX TOIMEPEYHOro MacuTada u B MIJUTUMETpaXx

2x20MM+3 x2 MM+ 7 % 0,2 MM =474 Mm;

- B MeTpax, MocJje nepesoja AMMHbI TuHUM 13 MaciTtada 1:1000 B Hatypy, 47,4 m.

Jnuny nuann KL MokHO onpenenuTs U 6€3 MpOMEeXYTOUHBIX BBIYMCIECHUN, 3Hasl, KaKO! JUIMHE B
HATypaJIbHYIO BEJIMUMHY COOTBETCTBYIOT JI€JICHUS MOMEPEYHOro MaciiTada:

2 nenennst X20 M + 3 nenenusa X 2 M + 7 nenenuit X 0,2 m=47,4 m.

Konmponvnvie gonpocwi

UTto Ha3bIBAIOT YKCIOBBIM MaciITabom?

Urto Ha3bIBAIOT JIMHEHHBIM MaciiTabom, ero ocHoBanuem? K ero crposit? [lokazats Ha mpumMepe.
Kakue macmTabbl IpUHATHL JUIs KapT ¥ KaKue AJIs IUIaHOB?

Jliist uero cymiecTByeT nonepedyHsiii macmtad? Kak ero crposr?

[IpuBecTu npuMepbl Ha UCIIOIB30BaHKE TONIEPEUHOr0 MaciuTada.

Al

IIpakTyeckoe 3ansaTHe Ne4. Y ca10BHbIC 3HAKH KapT U IUVIAaHOB

Llenv pabomei: 3akpenuTbh HaBBIKM paOOTBl C YCIOBHBIMM 3HakaMM IUIaHa U KapTel. HayduTbes
BbIUEPUYMBATH OCHOBHBIE YCIIOBHBIC 3HAKH.
Mamepuanvt u npunaonexcnocmu: Tonorpadudeckas KapTa, UHIUBUAYATHHO KaXKJIOMY CTYJEHTY,

YepTE)KHBIE MPUHAIIICKHOCTH, Y CIOBHBIC 3HAKH IS TOMOrpaUuecKux MmiIaHOB
Macmra6os 1:5000, 1:2000, 1:1000, 1:500

COO@DO!CGHH@ npaxkmu4ecKo2o 3arAmui

1. O3HaKOMHTECSI ¢ OCHOBHBIMU BUJJaMH YCJIOBHBIX 3HAKOB. CocTaBUTh Ta6n1/1uy.
2. KOI[I/IpOBI(a YCJIOBHBIMHU 3HAKAMHU TCKCTA.
3. HaqepTI/ITL HpOCTOﬁ IJIaH, UCITOJIb3Ys YCIIOBHCC 3HAKH.

VYciioBHBIE 3HAKM, HM300paKarolle CHUTYallMi0 MECTHOCTH, MOJPA3JENISIOTCS Ha MI0ujadmble,
eéHemacuimaonvle, MuHeinvle u noachumenshole (Pucynox 7).

ITnowaonvie wnu macuimadnvle YCIOBHBIE 3HAKM CIYXaT Uil HM300pakeHUs OOBEKTOB,
3aHUMAIOMKWX 3HAYUTCIbHYIO IIJIOIIAaAb W BBIPAXKAIOMINXCSA B MaciiTaoe KapTbl WK IJIaHA. HJ'IOH_[a)IHOI\/'I
YCJIOBHBIM 3HaK COCTOMUT W3 3HAKa TPAHUIBI OOBEKTAa W 3aMONHSIOMIMX €ro 3HAaKOB HJIM YCIOBHOM
okpacku. KOHTyp 00beKTa MoKa3bIBaeTCs TOUCYHBIM ITYHKTHPOM (KOHTYp Jieca, yra, 00J10Ta), CIIOIIHON
JTUHUEH (KOHTYp BOJOEMa, HACEIEHHOrO IyHKTa) WM YCIOBHBIM 3HAKOM COOTBETCTBYIOIIEH T'DAHUIIBI.
[TnomaaHpIe yCIIOBHBIE 3HAKH MO3BOJISTIOT HE TOJIBKO HAWTH PACIIONOXEHHE 00BEKTa, HO U OLEHHUTDH €T0
JMHEWHBIE pa3MepBhl, IJIOLIAIb U OYepTaHUeE.
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Pucynok 7. TuIbl yCIIOBHBIX 3HAKOB.

Bnemacuimaonvimu Ha3pIBalOT TaKue YCIOBHBIE 3HAKHU, KOTOPBIMHM IIPEIMETHl MECTHOCTH
n300pakaroTcsi 6e3 coOuoieHrsT MacTada KapThl WK IIaHa (Hampumep, OTACIBHO CTOSIIUE JEPEBO,
KUJIOMETPOBBIN CTOJO, KOJIOJAEL U T.J.). DT 3HAKU HE MO3BOJSAIOT CYAMTh O pa3Mepax HM300pakaeMbIX
MECTHBIX IpeaMeToB. [Tonoxennto mpeamera Ha MEeCTHOCTH, COOTBETCTBYET OIpe/IesieHHast TOUKa 3HaKa.

Jluneinpimu yCIOBHBIMU 3HaKaMM HA3bIBAIOTCS 3HAKH, N300pakaroline NpOTsHKEHHbIE 0ObEKTHI
Ha MecTHOCTH. (Hampumep, jxenes3Hble, aBTOrpy30BbI€ JOPOTH, Py4YbH, TPAaHUIBI U T.1.). JnuHa Takmx
00BEKTOB BhIpa)kaeTcs B MaciuTade KapThl, a IIMPUHA HAa KapTe — BHE MacLITada.

Ilosicnumenvuple  yCIOBHBIE 3HAKM  CIy)XaT JUIS  JIONOJHUTEIBHOH  XapaKTEPHCTUKU
n300pakaeMbIX Ha KapTe MECTHBIX NpPeAMETOB (Hampumep, JuinHa. lllupuHa, rpy30noabeMHOCTh MOCTa,
BBICOTA JICPEBBEB B JIECY U T.11.).

Paznuunble HaMUCH U COOCTBEHHBIE Ha3BaHUs O0OBEKTOB Ha KapTaX TaKKe HOCAT MOSICHUTENIbHBIN
XapakTep; KaXAas W3 HUX BBIONHSIETCS YCTAaHOBIECHHBIMH MIpU()TOM M OyKBaMH ONPEAEICHHOTO
pasmepa.

Penbed mectHOCTM Ha TomorpadMUYecKUX KapTaXx U IUIaHAX H300pakaeTcsl CIeAyIOIIMMHI
METOAAMU: MeMOoOamu Wmpuxos, OMMmbl6KU, YEEMHOU NIACMUK, OMMEMOK Ul 20PU3OHMANEl.

[lops0ok evinonnenus pabomol

3amaya Nel. BeimonHeHHe 3aJaydl CBOJAUTCS K 3alOJHEHHIO TaOMUIBl YCIOBHBIX 3HAKOB.
VYcoBHBIE 3HAKU BBIOMPAIOTCA U3 y4EOHOTrO MOCOOMS «Y CIIOBHBIE 3HAKH ISl TONOTPpaPUUECKUX IJIaHOB
Macmrabos 1:5000, 1:2000, 1:1000, 1:500». Beero kaxaoro Buaa He0OX0UMO BEIOpATh MO 5-6 3HAKOB.

3agaqa Ne2. BrImonHeHHe 3aa4uu CBOAMUTCS B BbBIUCPYHMBAHUU B LIBCTHI (bpaFMCHTa KapThbl WA
IJ1aHa. (DpaFMeHT BBIIACTCA IMPEIIOaAaBaTCICM.

3agaya Ne3.3akoaupyHTe YCIOBHBIMA 3HAKAMH TEKCT:

OTnpucTaHMHAPEeKeMbl MIOLUIN OJEepPeBAHHOMY MOCTYIONOCEJIKA. IIpouuu
MHUMOWIKOJbI,(pa0puky 1 BeIIM  Hamocce. Ilepeceknm ero W NONUIM  BIOJIBbKEJIE3HOM
A0POruMUMOPYKTOBOro caga. Ckopo HavyalCACMelIaHHbIH Jec. Bliias KIMHIM 3JIeKTponepeaayu,
MBI CBEPHYJIM HallPOCEKYy, IPOILIIM MIMOAOMA JIECHUKA, yepe3oBpar. HakoHel, Jiec paccTynuics U Mbl
BBIIUIM KOoJIoTHCTOMYOeperyo3epa. Ilpoiins depe3ayrukycTapHUK, Mbl YBUACTUPOAHHMK— IIE€Tb
Haiiero nyTu!



Pemenune 5Toif 3amauM CBOAMTCA K BHIOOPY COOTBETCTBYIONIETO 3HAKa M3 Y4eOHOTO MOCOOUS
«Y cIIOBHBIE 3HAKHU 17151 Tonorpaduyeckux mianoB macmrabos 1:5000, 1:2000, 1:1000, 1:500» u BcTaBKH
B OCHOBHOM TEKCT.

Konmponvnvie 6onpocwi

Uto Takoe ycnoBHbIN 3Hak? [IpuBenure npumepsl

Kakwue ycnoBubie 3Haku ObiBaroT? [IpuBeauTe mpumepsl.

Haznauenue yclioBHBIX 3HaKOB U TPeOOBaHUS MPEAbIBISIEMbIE K HUM.
THuIbl yCIOBHBIX 3HAKOB.

MacmrabHble yCIOBHbBIE 3HAKH.

BuemacmtaOHbIe yCIOBHBIE 3HAKH.

JIuHeliHbIe YCIOBHBIE 3HAKH.

Nk W=

IIpakTuyeckoe 3ansiTue NeS. Pazrpadka u HOMeHKJIaTypa TONOrpapuuecknx KapT

Lenv pabomwr: OCBOUTH METOJUKY MOTYYSHHS] U 0003HAUEHUS TOMOTrpaduUIecKUX KapT C yUeTOM
3a/laHHbIX MacIITa0oB.
Mamepuanwt u npunaonescnocmu: Tonorpaduyeckas KapT, MHIUBUIYaIbHO KaKIOMY CTYACHTY, CXeMa
PAIOB ¥ KOJIOHH Ha Tepputoputo PD.
Coodepoicanue npakmuuecko20 3aHAmMusl
1. [loka3atp Ha cxemax B Ipefenax jucra kapTsl Macirada 1:1000000 pacrionoxeHue JUCTOB KapT
macmraba 1: 500000, 1:300 000, 1:200 000, 1:100000. Yka3ate reorpadudeckiue KOOpIUHATHI YIJIOB
paMoK Tpamneuui B rpagycax U MUHYTax JJIsl KaXJA0ro JIMCTA.
2. OmpenenuTs HOMEHKJIATYpy JHCTa KapThl 3aJaHHOrO MaciuTaba, eclid H3BECTHBI
reorpaguuecKkiue KOOPAMHATHI TOYEK PACTIONOKEHHBIX Ha 3TOM JIHCTE.

OcHoBO# U1t pasrpadku TonorpaduuecKux KapT yKa3aHHBIX MacIITaOOB SIBISETCS JUCT KapThl
macmraba 1:1000000. On nonmyyaeTcst B pe3ynbTare JeJIeHUs IOBEPXHOCTH 3€MHOT0 IIapa napauiesssMu
yepe3 40° u MepuauaHamu uepes 6°.

Ilapannens-cie] ceueHUs: HIOBEPXHOCTH 3€MIIM IJIOCKOCTBIO, APAJUIEIBHON SKBATOPY.

Mepuouan — OKpPYXHOCTh TIPOXOIAIIAs dYepe3 CEBEPHBIM W IOKHBIM TMoOJoca 3eMiIH U
MEPIEHIUKYIIIpHas TUIOCKOCTH dKBATOpa.

Kononna- noBepxHOCTh MEXIY IBYMsSI COCEIHUMU MepuanaHamu. KoJgoHbI HymepyroTcsl clieBa
HampaBo OT HA4YaJIbHOI'0 MEpHIMaHa apaOCKUMH LU paMu.

Pa0-10BEpXHOCTh MEXJy ABYMSI COCEIHUMH MapayjiensMu. Psapl 00o03HauYaroTCs JIATUHCKUMU
OyKBaMU K CE€BEpY M 10Ty OT IUIOCKOCTH 3KBATOPA.

Cxema psJ10B U KOJIOHH IIpeJicTaBieHa Ha Pucynke 1.

Takum oOpaszom, aucr kapThl Macmraba 1:1000000 umeer HOMeHKiIATypy, Pasmepsl pamok
MUJUTMOHHOTO JIUCTA IO mupoTe Ap=4°, o noirote - AA=6°.

Jluct kaptsl MacmTaba 1:500 000 noxydaercst B pe3yabTare JAeJeHHs] MUJUIMOHHOTO JINCTA KapThl
Ha yeTbipe yactu (PucyHok 2), n kaxaas 4yactb 0003HayaeTcs 3ariaBHbIMU OyKBaMH pyccKoro angaBuTa.
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Pucynok 1. Cxema psi10B U KOJIOHH

Homenknarypa nucra kaptel macmrtaba 1:500 000 momywaercs B pe3yibTaTe 100aBIeHUS K
HOMEHKJIaType Jucta kaptbhl MacmTaba 1:1 000 000 coorBercTByrOIIEeH OYKBBI BBIOPAHHOTO JIHCTA.
Pa3mep no mupore - Ap=2°, mo goarore - AA=3°.

Jlucter xkapt macmradoB 1: 1:200 000 u 1: 100 000monyuaroTcst B pe3ynbTaTe ACJICHUS JIMCTa
kapthl 1:1 000 000 Ha cooTBeTcTBeHHO 9, 36 M 144 yacTu (PucyHok 2).

Jlucter kaptel Macmtabo 1:50 000, 1:25 000, 1:10 000 mony4aroTcsi B pe3yjbTaTe JeJIeHUs
MpeIbIAYIIero JIMCTa KapThl Ha COOTBETCTBYMomIee uucio. Tak muct kaptel macmTaba 1:50 000
MOJIydaeTcsl Mpu JeneHun Jncra kaptel Macimrada 1:100 000 Ha 4 wactu. Ilpu 3TOM K HOMEHKIaType
MOJTyYEHHOT0 JIMCTa KapThl JOOABIIAIOTCS O0blINe OYKBBI pycCKOro andaBuTa.

Jluct xaptel macmtaba 1:25 000 momyuaercss mpuzaenenue naucta kaptel 1:50 000 Ha 4 yactw,
KaK7asi i3 KOTOPBIX 0003HaYaeTCsl MaJeHbKUMU OyKBaMH pycckoro ajidasuTa a, 0, B, T.

Jluct xaptsl MacmTaba 1:10 000 nonydaercs npu neineHuH Jucta kapTel Macitada 1:25000 na 4
gactu. Yactu o0o3HauaroTcst apadckumu mudpamu 1, 2, 3, 4. Pazmepsl pamok coctaBisitor ¢=2"30" ;
A=3"45".

JIuct xaptel Macimtaba 1:5 000 mony4aetcs B pe3ynbTaTe AelieHus TucTa KapThl Macitadba 1:100
000 Ha 256 yacTeil. Yactu 0003Havar0TCs apaObCKUMH LUppamu.

Jluct xaptel macmTaba 1:2 000 momyyaeTcst mpu AeNeHUH Jructa KapTel MacmTada 1:5 000 Ha 9

(Y92 €9

4yacTeil, KOTOpble 0003HAYAIOTCS MaJIeHBKUMU OyKBaM pycckoro andasuta ot “a” 10 “un”.



1:200000

1:100000

1:500000
N-37-T

Pucynok 2. Pacnionosxenue u nopsiIok HyMepaluu JUCTOB KapT MacIuTaboB
1:500000, 1:200000,1:100000

JlanHble 0 pa3Mepax OTAEIbHBIX JMCTOB TONOrpapUUECKUX KapT B 3aBUCUMOCTH OT UX Maciirada
1 00pa3libl HOMEHKJIATYphI puBeieHb! B Tabnuuel.

Tabmuna 1.
Macmirab Pa3mep nucra O6pa3ibl
110 IINPOTE 10 JI0JIr0Te HOMEHKJIATyphI

1:1 000 000 4° 6° M-41
1:500 000 2° 3° M-41-A
1:200 000 40’ 1° M-41-XXX
1: 100 000 20" 30’ M-41-60
1:50 000 10’ 15’ M-41-60-b
1:25 000 5’ 7'30" M-41-60-b-r
1:10 000 2'30" 3'45" M-41-60-b-r-1
1:5 000 1'15" 1'52.5" M-41-60-(256)
1: 2000 25" 37.5" M-41-60-(256-n)

Llopsodok evinonnenus pabomsi
Pemenue 3amaun Nel cBoAuTCsS K BHIOOPY M3 COOTBETCTBYIOIIETO PUCYHKA C BapuaHTOM '"cBoeit"”

HOMEHKJIATypBhI.
Hanpumep. Heob6xonumo mokaszathb, Kak nosyyaercs jauct macmTaba 1:10000 ¢ HoMeHKIaTypoii

P-47-144-I'-r-3. Cxema onpeneneHus rmokasasa Ha Pucynke 3
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Pucynok 3. Cxema onpeaenenust macmrada 1:10 000
¢ HoMeHKkJatypoul P-47-144-T"-r-3

3amaun Neo2. Tpebyercs ompenenuTh HOMEHKIATYpy JmcTta KapTel Macmrtaba 1:100 000, Ha
KOTOPOM HaXOJUTCS MYHKT C IMUPOTOM @ = 54°22" u nonroroii A = 36°15'.
OmnpeznensieM K JUCTY K KaKOMY JIHCTY MIJITMOHHOTO Maciitaba OTHOCHUTCS JaHHBIA JucT. s
ATOTO Pa3/einM JOJTOTYy W IIMPOTY HA COOTBETCTBYIOLINE 3HAUYCHUS PA3MEPOB JIMCTA COTIACHO TaOJIHIIe
1.
36°15' = 6° = 6 + (15'BocTaTKe) — 3HAYUT HOMEP 30HBI B KOTOPOM HAXOJIMTCS JIUCT PABEH 7, a
HOMep KosIoHHBI Ha 30 enuHu 6obiue, T.€. 37. (cM. Pucynok 1)
54°22" + 4° = 13 + (2°22'BocTaTke) — 3HaunT HOMep mosica 14. Yro coorBercTByeT OykBe N
natuHckoro andasuta. CienoBareabHO HOMEHKIaTypa MUUTMOHHOTO Jiucta N-37. (em. puc.l)
Tak kak A0ATOTa 3amaJHON paMKH 3TOTO JIMCTa paBHa 36°, a [uiMHA paMKu Jucta Maciraba 1:100
000 paBHa 30’ (cm. Tabnuny 1), To uMeeM
36°15' — 36° 05
30’ -
3nauuT, mucT Macmtada 1:100 000 nexur B 1 kononne gucta N-37. (Pucynok 2)
[To mupoTe ceBepHOI paMKu MocIeAHero (¢ = 56°).aHaJOTHYHO HAXOAUM
56° — 54°22'
20’
3HAYUT, TPeOYEeMBIi JTUCT JIGKUT B MSATOM TOPU3OHTAIBLHOM psany aucta N-37. Otkyna HoMep
mucta Macirada 1:100 000 Oyner 49. 3naunT HOMEHKIaTypa uckomoro jgucta N-37-49.

= 4+ (18'BocTaTke)

Koumponvrvie sonpochwi:
1. Jluct kapThl Kakoro Macitadba COCTaBIsieT OCHOBY pa3rpaku 1 HOMEHKJIATypbl Tornokapt B PO?
2. Tomnorpaduyeckue KapThl, KAKHX MaclITabOB IPUMEHSIOTCS B Halllel cTpaHe?
3. Yo Ha3bIBaeTCs HOMEHKIATYpoil u Pasrpadkoiitonokapt.
4. Kak nomyqarot auctel kapt M 1:1.000.000, 1:500.000, 1:200.000, 1:100.000, 1:50.000,1:200.000,
1:100.000, 1:50.000, 1:25.000, 1:10.000, 1:5.000, 1:2.000.
Yro Taxoe P n Komonna?
Yro Takoe kapra?
Yro Takoe [1nan?

Nowm



IIpakTuyeckoe 3anaTHe Ne6. UteHue pesnbeda mo kapre U pelieHue 3a1a4: onpenaejeHue 0TMETOK
TOYEK, BbIYMCIeHHE YKIOHOB JIUHHI.

Llenv pabomwi: TTproOpecTH MpaKTHYECKHWE HABBIKHM 10 YTCHHUIO pelibeda MECTHOCTH, M300pakEHHOTO
TOPU3OHTAJISIMU;, ONIPEACIICHUIO OTMETOK TOYEK, YKIOHOB JTUHUHN

Mamepuanvt u npunaonexcnocmu: Yaeonsie Tonmorpadgudeckue kaptel M 1:10000 (13 pacuéra ogHa
KapTa Ha CTYJIeHTa) C 3aJJaHHbIMU TpeMs Toukamu A, B, C, coenTMHEHHBIMU TUHUSAMH B

TPEYTrOJbHUK.

Cooeporcanue npakmuuecko20 3ansamusl
1.  UreHue penbeda mo Kapre.
2. OnpenenuTb OTMETKU TOYEK Ha KApTE C TOPU3OHTAIISIMH.
3. OnpenenuTth YKJIOHbBI JUHUM.

Ha Tomorpaduueckux kaprax s M300pakeHUs penbeda NPUMEHSETCS cnocob copuszonmaneti
(Pucynox 8).

Pucynok 8.Iloctpoenue ropusonranei
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T'opuzonmansio Ha3bIBae€TCAd KpUBas JMHUSA, COCIMUHSIONIAs TOYKH C PaBHBIMM OTMETKaMH Ha
MECTHOCTH.

['opu3oHTanM Mony4yaroTcss Kak MPOEKIMH Ha TOPU30HTAIBHYIO IUIOCKOCTh JIMHUM CEUEHUS
MECTHOCTH YPOBEHHBIMHU MTOBEPXHOCTIMH, PABHOYAAJTIEHHBIMU APYT OT ApyTa.

Ha Pucynke 8 nzoOpaxkeHue penbeda Xoiama JIaHO C MOMOIIBI0 ropu3oHTaneld. Ecnu MpIcieHHO
paccedb 3TOT XOJIM TOpU3OHTAIbHBIMU ToBepxHOcTsiMu AA, BB, CC, IJI, To nuHUH, TOTYyYEeHHBIE OT
MEPECEUYEeHHs] ITUX IMOBEPXHOCTEW C 3€MHOM IMOBEPXHOCTHIO, CHPOELUUPOBAHHBIE HA TOPU3OHTAIBHYIO
IJIOCKOCTh ¥ OyJIyT TOPU30HTAIISIMHU.

Ha nnanax u xapTax HEOOXOIMMO OMpPENEIUTh H300pakEHHBIE POPMBI pebeda, TOHMKEHHE WIH
MOBBIIIEHUE €ro. DTO BO3MOXKHO MO OTJEIBHBIM TOJMHUCAHHBIM OTMETKAM TOPHU30HTAJCH WIM IO
OeprimiTpuxaM, NPEACTABISIOMUX CcO00M UYEPTOUKU-IITPUXH, TPOBENEHHBIE MEPHIEHAUKYISIPHO K
TOPU3OHTAJISIM B HANPABJIEHUU BHHU3 TI0 CKaTy, T.€. B CTOPOHY MTOHUKEHUS pelibeda.

Penred B mpupose cOCTOMT M3 Pa3IUYHBIX COUYETAHHM OCHOBHBIX ()OpM, KaKIas U3 KOTOPBIX
nMeeT cBow ocoOeHHOCTH. OcHOBHbIE (OpMBI penbeda 3eMHONW TOBEPXHOCTH, CIEAYIOIIHE: TOopa,
KOTJIOBHHA, XpebeT, JiomuHa, ceniaoBuna (Pucynok 9).

Ha Pucynke 9 noka3anbl OTIHUUTENbHBIE 0COOEHHOCTH (opM penbeda no Oeprirrpuxam. Ho s
pelleHrs HMHKEHEPHBIX 3aj1ad 1Mo KapTe HeOOXOAUMO 3HaTh OTMETKH ropu3oHTasneil. OHM Bcera KpaTHbI
BBICOTE ceueHus penbeda «hy.

Boicomoii ceuenusa penveda Ha3pIBACTCSI OTBECHOE PACCTOSHUE MEKIY COCETHUMU TOPU3OHTAIISIMH.
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Pucynok 9. OcHoBHBIE (hOpMBI peribeda 3eMHO TOBEPXHOCTU

Ha yueOnbIX TOnorpadgudeckux kaprax h = 2,5 M, OTMETKH OTACIbHBIX TOPH3OHTAJICH ITOAITMCAHBI
kpatHO 5 win 10 M. Onpenenutb OTMETKH J1I000i TOPU3OHTAIM JIETKO, UCIIONIBb3Ysl OCPrIITPUXH U 3HAS
MPAaBUJIO MX TOAIMUCH: YUPDPbI OMMEMOK 20pU30HmMaiel cmagsam OCHOBAHUEM 8 CMOPOHY NOHUNCEHUS
penvega.lloaToMy, MOHMKEHHUE WU TOBBIIIEHUE MECTHOCTH MOYKHO YCTaHOBUTH OT OJHOMIOINHCAHHON
OTMETKHU FOPU30HTAJIU Ha KapTe.

Topsooxk svinoanenus pabomol

Beinosnenue 3ananuii 1-4 mo pacy€THBIM U rpad@UYeCKUM YacTsIM THX MTyHKTOB MPAKTHYECKOTO
3aHSTHS TIOJPOOHO HM3JIOKEHBI B TJIaBaX METOAMYECKOTO IMOCOOUs K pacdyéTHO-rpaduueckoi padbore 1o
TeMme: «3amauu, pelaeMbple Ha KapTax», pa3padoranHoro npenogasarenaeMm reonesnn CI'MKCull H.A.
JIoGaHOBOIA.

Konmponvnvie gonpocwi
9. UYro Ha3pIBaeTCs rOpu3oHTAIbIO? BhIcOTOM ceuenus penbeda?
10. Yto Ha3bIBaeTCSI OTMETKOM TOUKHU?
11. Kakwue cymiecTByroT 0CHOBHBIE (hopMbI penbeda?
12. Tlo xakuM mpu3HAKaM MOKHO Pa3Iu4UTh POopMbI perbeda?
13. Kak ynraercs npaBuiIo MOAIMCH TOPU30HTAIN?
14. Kak onpenensroTcsi OTMETKH TOpU30HTaNeH?
15. Kak onpenensercss 0OTMETKA TOUKH, JIEKALIEH MEXKIY TOPU3OHTAIAMU?
16. Yto Ha3bIBaeTCs YKJIOHOM JIMHUHU, KaK OH OIpeaenseTcs?
17. B kakoil mocnenoBaTeIbHOCTH CTPOUTCS MPOJOJIbHBIN MpOQUIIL JIMHUM, 3aJJaHHOM Ha KapTe C
TOPU30HTANIAMU?
18. B kakux AByX macmTabax CTpOUTCS TPOQHIIE?
19. Tlo kakoii hopmyiie onpesensercs OTMETKA JMHUH YCIIOBHOTO TOPU30HTA?

[IpakTHueckoe

IIpakTnyeckoe 3ansaTue Ne7. IlocTpoenne npouis mo JINHNHA, 32IaHHOI HA KapTe.

Lenv 3auamus:

[TpuobOpecTn mpakTUYECKUE HaBBIKH TI0 MIOCTPOSHUIO MPOdUIIS 10 3aJJaHHOMY HaIlPaBJIEHHUIO 110
Kapre.

Obecneuennocms 3aHAMUSL:

VYuyeOubie Tonorpaduueckue kaptel M 1:10 000 umu 1 : 25 000(u3 pacuéra oqHa KapTa Ha 2-X
CTYJCHTOB Ha KOTOPOH 2 BapuaHTa) ¢ 3aJaHHBIMU TPEMS TOUKAMHU.



CoOeporcanue npakmuuecko2o 3aHAmus
1. TToctpouTts poduIIb 1O JIMHUH, 33TAHHON Ha KapTe.

IIpogpune — 3mo eepmukanvhwlii pazpes penveha mecmnocmu no 3a0aGHHOMY HANPAGIEHUIO.

Tonorpaduyeckne npopuIu MECTHOCTH UCIIOIB3YIOTCS IS peIIeHuUs OOJBIIOT0 Yuciia
Pa3IMYHBIX MHKEHEPHBIX 3aJ1a4: IIPU COCTABICHUU IIPEABAPUTEIIBHBIX IPOEKTOB CTPOUTEIBCTBA
HMHXEHEPHBIX COOPYKEHUM JTMHEMHOT O TUIIA, IPU COCTABJIEHUH T'€0JIOTMUECKUX Pa3pe30B, pu
OIpesieNIeHUU Ha MECTHOCTHU JIMHUMA BUJUMOCTU MEXY BRIOPAHHBIMU TOYKAMHU, JIJISI COCTaBJICHUS
OIMcaHus penbeda 1o BEIOPaHHOMY MapIIpyTy U Ap.

Hocmpoums npogpune mecmnocmu no 3a0annHomy Hanpaesienuro (nanpasenenue AB no kapme)
— 3HAYUM GbINOJIHUMD CEOYIOUUIL KOMNJIEeKC padom.

Bnons nuauu AB BeinenuTe siemMeHTapHbIe (JOPMBI U XapaKTepHbIC JIMHUK penbeda. Haiinure n
MOANUIINTE TOPU3OHTAIIH.

HaiinuTte u npoHyMepyiTe TOUYKU NepeceueHus JIMHUM AB ¢ ropu3oHTaIsIMHU, BOJAOPa3ACIbHBIMU
Y BOJOCJIMBHBIMU JTUHUSMU.

OueHuTe MaKCUMalbHYI0 1 MUHUMAJIbHYIO BBICOTY 10 JIMHUU TPODUIIS.

3anaiiTe TOPU3OHTANBHBIA M BEPTHKAIbHBIA MacmTaObl npodwis. ['opu3oHTambHON JNHUHUEH
npoduns ABIAETCS OCh PACCTOSHUM, BEPTUKAIBHOM JHHHMEW — OCh BBICOT. MacmrtalObl mpodus,
MOCTPOEHHOTO TIO0 TOMOTpauuecKod KapTe, IO BBICOTE W PACCTOSHUSAM pa3nuuHbie. OOBIYHO
TOPU30HTANBHBIN MaciuTad nmpoduis paBeH MacuTady Tornorpaduyeckoil KapThl, C TOMOIIbIO KOTOPOi
OH CTPOMTCH, a BEPTUKAJIbHBIM MaciiTad npuHumaroT B 10 pa3 kpynHee ropusoHTtanbHoro. Hampumep,
Macmtad kaptel 1:50000. CrnemoBaTtensHO, TOPU30HTANBHBIM Macmitad mnpoduns paseH 1:50000, a
BepTUKaNbHbIM MacmTad — 1:5000. B HexoTOpbIX citydasx, 1uisl OOJbIIed HariasAHOCTH, IPUMEHSIOT
0osee KpyIHbIe MacIITaObl BHICOT JIMOO YKPYMHSIOT U TOPU3OHTANIBHBIN MaciiTad. B molom ciydae nms
OCHOBaHUs MaciiTada peKkoMeHayeTcs BIOupats uncna: 1; 2; 2,5; 5 (1:1000, 1:200, 1:50 u T.11.).

[Toctpoiite ocu koopauHaT mnpodunas U ouudpyiTe UX B COOTBETCTBHHM C BBIOPAHHBIMH
TOPU30HTAJIBHBIM U BEPTUKAJIBHBIM MaclITa0aMU. Y KaXXUTE BHICOTY YCIOBHOI'O TOPU3O0HTA.

Yenosnwui copuzonm (YI) — >10 nunHus, aOCONMIOTHAS BBICOTA KOTOPOH Ha rpaduke mpoduis
noI0MpaeTcs Tak, YTOOBI MEXKy HIDKHEH TOYKOW MPOQMIIS U JIMHUEH YCIOBHOTO TOPU30HTA OCTABAIOCh
MECTO JUI HaHECeHHs Apyrod mH(GOpMaluu, B OTHOLIEHUH KOTOPOH cTpoutcs cam npoduib. OTMETKy
YCIIOBHOT'O TOPU30HTA MOYXKHO paccuuTaTh 1o ¢popmyie:

Hyr = Huin - (01 6 10 10 ™),

rae Hyin - HauMeHbI1ast OTMETKa TOUKHU MPOQHIIS.

[onyyennyto otMeTky Hyr OkpyrisioT 1o Onmkaifiero 1enoro 4mcia. Y CIOBHBIM FOPU3OHT Ha
pucynke 1 pasen 135 m.

BrruepTuTe HMXKHIOI YacTh ceTKU npoduist. Popma u pazMepsl ceTKu (OOKOBHKA) MOKAa3aHbI HA
Puc. 1. bokoBuk (ceTky nmpodulis) pacroiaratoT B J€BON HUXKHEN yacTu ucta opmaTta A3, OTCTYNHB OT
HUKHETO Kpast 2—3 cM, OT JIEBOTO Kpasi HE —MEHee 2 CM.

OtMmeTKa 15
MOBEPXHOCTH 3EMIJIH,

M

Howmepa Touex 10
Paccrostaust, m 10
VYxinown, i 10

Puc. 1. Boxosux npoghuns

OT1noxuTe Ha TOPU3OHTAIBHOW JIMHUM OTpe3ku A-1, 1-2, 2-3 u 1. 1. (puc.2). KoHus! oTpe3kos
nponymepyiire (1, 2, 3 u T.4.). Homepa Touek BnumuTe B rpady «HOMEpa TOUEK» CETKU MPOPUIIS.
PaccTosiHus Mex 1y TOUKaMu OIpeJesuTe corlacHa MaciiTtadba u BnumuTe B rpady «PaccrostHus»
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Puc. 2. Bepmuxanvuuiii npogune mecmuocmu no aunuu AB

AOCOIOTHBIE OTMETKHM TOYEK BbIMMIINUTE B rpady OTMETKH MOBEPXHOCTHU 3E€MJIM». 3HAUCHMUS
aOCOJIIOTHBIX OTMETOK TOYEK OTJIOKHUTE Ha MEpHeHIUKY/Ispax (OpAMHATaxX) K OCHOBaHMIO NMpoduis B
MIPUHATOM BepTUKaJIbHOM MaciuTabe. [lomyueHHble TOuky MpoQuiis COeTUHUTE.

B rpade «ykioHbI» paccunTaiiTe YKIOHBI Ul BCEX OTPE3KOB MO (popMyIie:

i =tgv =-=
d
IZi€ i — YKJIOH IIPSIMOM;
V - YroJ1 HaKJIOHA IPSIMOM, Ha3bIBa€MOM CKaTOM;

h =H, — H, - pa3HOCTh OTMETOK KOHEYHBIX TOUYEK JTMHUU;
d — TOPU30HTAIILHOE MPOJIOKEHUE JINHUU.

3ananue

Borueptute npoduiib 1o 0HOMY U3 HalpaBJIEHUH MEXIy 3aJaHHBIMU TOYKAMHU, COTJIACHA BapHaHTA.

Odopmure ueprex Ha aucte A3 MHUUTUMETpoBol Oymaru. OmpenesnnTe pacCTOSIHUS MEXy TOUYKaMHU U
YKJIOHBI.

OOpa3ser] BBIIOJIHEHNUS YepTexka Ha puc.2.

KonTposabHbie BOnpockl

1. B xakoii 1mocienoBaTeIbHOCTH CTPOUTCS MTPOIOTBHBIN MPOGUIH JIMHAH, 3aIaHHON Ha KapTe C
TOPU30HTAIIIMU?

2. B xakux nByx macmradax CTpOUuTCs MPoQuis?
3. ITo kaxkoii popmyre onpeaensercs OTMETKa TUHUU YCIOBHOTO TOpU30HTA?




IIpakTnueckoe 3ansaTHe Ne8. Pemenue npsiMoii 1 00paTHOM reoe3nyecKux 3ajaad.

Lenv pabomur: [IproOpecTy MPaKTUYECKUE HABBIKM B BBIUYUCICHUU KOOPAMHAT TOYEK, TUPEKIIHOHHBIX
YIJIOB U JIJIUH JIMHUH.
Mamepuanvt u npunaonexcnocmu: Pabouast TeTpajp, yaeOHUK, KOHCIEKT, METOAMYECKHE PEKOMEH/IAIINH,
WH)KEHEPHBIA KaIBKYJIATOP.
Cooeporcanue npaxmu4ecko20 3aHsimus
1. TIlo BeIIaHHBIM UCXOJIHBIM JaHHBIM, PEIIMTH MPSIMYIO T€0IC3NUYECKYIO 3a/1a4y.
2. Tlo BbIIaHHBIM UCXOHBIM JAHHBIM.PEIIUTH OOPATHYIO I'€0IC3MUECKYIO 3a1auy.

Ilpaman 2eode3uueckan 3a0aua. CyuiHoCcTh TaHHOM 3aJ1a4u: 1O U3BECTHBIM KOOPJIMHATAM TOUYKHU
1 (X}, Y;) nuauu 1-2, TMpEeKUMOHHOMY YTy 3TOU JMHHUH ¢;» M €€ TOPU30HTATbHOMY MPOJIOKEHUI0d | o
TpeOyeTcs onpeaeauTb KoopauHaTsl Touku 2 (Pucynox 16).
Pucynox 16. [Ipsimast u oOpaTHas reoie3NYECKUE 3a/1a4H.
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[TpoBens yepe3 ToOUkH 1-2 TMHUM NapasuiebHble KOOPAUHATHBIM OCSIM, TIOJTYYUM IPSIMOYTOJIbHBIH
TpPEeyroipHUK 1-2'-2, KOTOPOM HW3BECTHA THNOTEeHY3a d;, ¥ OCTpPBIA yron r = a;;. Karersr storo
TPEyroJIbHUKA €CTh IpUpalleHus KoopauHat 4X u AY, KoTopble MOTYT ObITh OJY4YEHbI 110 POpMyJIaM:

AX =d;_,cosa;_,
AY =d;_,sina;_,
Kourponb: d = VAX? + AY?
Toraa, KOOpAUHATHI TOYKHU 2 ONPEENIThCs 10 Gpopmyie:
X, =X +AX
Y, =Y, +AY

Oopamnas zeodezuueckasn 3adaua. 1o u3BecTHBIM KoopauHaTtaM Touek3 (X3, Y3) u 4 (X4, Yy)
TpeOyeTcs ONpeeanTh FTOPU30HTAIBHOCTIPOIOKEeHUEd 3.4 U TUPEKIIMOHHBIN YroJl HalPaBJICHUS d3.4.
Cornacno Pucynka 1 u popmynam onpezneneHus nNpupamieHuii, MOXHO 3alNCaTh:
AX = X, — X3
AY =Y, -V,
Ilo HaliIeHHBIM 3HAYEHUSAM MPUPAILCHUN KOOPAHMHAT, pellas IPSMOYTOJIbHBIA TPEYrOJbHUK,
BBIUUCIISAIOT TAOJTMYHBIN YTOJ:
tanr = 2% , OTCIOa 1 = arctan |A—Y .
AX AX
ITo 3Hakam mnpupameHuid koopamHaT AX u AYonpenensroT B Kakoil YeTBEPTH HAaXOIUTCS
HampaBlieHHEe. 3aTeM, PYKOBOJCTBYACH COOTHOIIEHHWEM MEXIy TaOJWYHBIMU YyIJIaMH W pyMOamu,
OTIPEAEIAIOT JUPEKIIMOHHBINA YroJl HalpaBJIECHUS.
3Hasi AMPEKUMOHHBIM  Yroj HampaBleHUsT U TMpUpAIlEeHUuss KOOPAWHAT, ONPEHeNsioT
TOPU30HTAILHOCTIPOJIOKEHUE CTOPOHBI 0 (hopmyIe:

AX AY
d3_4 = = = AXZ + AYZ

coSaz_, Sinaz_,

Hopaodoxk evinoanenus pabomoi




3agaya Nel. BeunucianTh KOOpJIMHATHI TOYKH 2, €CJIM U3BECTHBI: KOOpAUHATHI Touku 1 X; = 145,
80mu Y| =120, 45 M, aupeKIMOHHBIN yroa a;, = 124°18’ u ropu30HTATILHOECTIPOTIOKEHUE CTOPOHBI 1-2
d]-z = 92,15 M.

[To u3BeCTHOMY AMPEKIHOHHOMY YTy ompenensieM pymMO JuWHUU 1-2 U 3HAKW NpUpALLEHUS
KOOPJUHAT, TOJIb3YSCh TAOIUIEH CBSI3U AUPEKIIMOHHOTO yIiia U pyMoa.

r - OB, T.x. 90°<124°18’ (0)<180°, BTOpast 4eTBEPTh;

T = 180° — a;_, = 180° — 124°18" = 55°42'

OmnpenensieM npupamieHus mno popmynam:

AX =d,_,cosr;_, = 92,15 cos 55°42' = 51,93 m
AY =d,_,sinr,_, = 92,15 -sin55°42' = 76,12 m
Tak kak BO BTOpOM 4YeTBepTH AX— OTpULATENbHBIN, adY— MONOXKHUTENbHBINA, TO HCKOMBIE
MIpUPAILECHUS PAaBHbI:
AX = -51,93 ™
AY =76,12 m
Koutpoms: d = VAX2 + AYZ = ,/(—=51,93)2 + 76,122 = 92,146 ~ 92,15 M
OnpenensemM KOOPAUHATHI TOUKH 2:
X, = X; + AX = 145,80 + (—51,93) = 93,87 m
Y, =Y, +AY = 120,45 + 76,12 = 196,57 m

3amaya Ne2. [To u3BecTHBIM KoopauHaTaM TOUYKU A (X, = 247,32 m; Y4 = 870,54 m) u Touku B (X3
= 705,64 m; Yz =-567,83 M) HaliTH TOPU3OHTATILHOE MPOJIOKEHNEd 4 B U TUPEKITUOHHBIN YTOJ 043,
OmnpenensieM npupamieHue KOOpaAuHaT Mo GopMyiam:
AX = Xg — X, = 705,65 — 247,32 = 458,33 m
AY =Yg — Yy, = —-567,83 — 870,54 = —1438,37 m
Omnpenensiem pym6 muauu A-B o gpopmyre:
—1438,37

458,33
Tak kak AX— MOJOXUTENbHBIN, adY— OoTpULIaTENbHBIN, TO MOJIB3YSICh TAOJIUIICH CBS3H pyMOOB U

AAPCKIOHUOHHBIX YIJIOB. Onpez[enﬂeM qTo py'M6 JIC)KHUT B quBepTOﬁ YCTBCPTU U HAIIPABJIICHUC JIMHUKU AB-
C3.

AY ! n
r = arctan |E = arctan = 72°19'33

Torma TMPEKIMOHHBINA YIOJI PABEH:
r =360°—a =>a =360°—1r = 360°— 72°19'33"=287°40"27"
OmnpenensieM rOpU30HTATBHOETIPOIOKEHHE TTO PopMyTiam:

__AX 45833 o
AB T osanpg  cos287°40'27" 0000 M
AY —1438,37
— 1509,63 M

AB = Sina,g  sin287°40'27"
da_ = AX2 + AY2 = /458,332 + (—1438,37)% = 1509,63 M

3amanne
BrinonauTsk peuienue 3anay. BapuaHTel 3a7a4 BbIIAET IPETIOOBTENb.

Konmponvnvie gonpochwi:
1. Yto HazbIBaeTCs NPSMOM reo1e3MUecKon 3anadeii?
2. Yro Ha3pIBaeTCA 0OpATHOM T'e0Ie3MIECKON 3aqadeii?

IIpakTnyeckoe 3ansaTHe Ne9. OprneHTHPOBaHUE JMHHUHM HA KapTe WM ILIaHe.

Llenv pabomuwr: IlpumoOpecTd TpPaKTHUECKHE HABBIKM OMPENeisITh IUPEKIMOHHBIE YIIbl U PyMOBI
HaNpaBJICHUH TI0 KapTaM W IUTAaHaM, a TaKXXe BBIYUCIIATH MCTUHHBIC W MAarHUTHBIC
A3UMYTBHI.

Mamepuanvt u npunaonexcrnocmu.: Yaeousie tonorpaduueckue xkaptel M 1:10000 (u3 pacuéra omna
KapTa Ha CTyJIeHTa) C 3aJaHHbIMU TpeMs Toukamu A, B, C, coemuHEHHBIMU TUHUSMU B
TPEYTOJIbHUK.




Coodeporcanue npakmu4ecko20 3aHamusl
1. OmpenenuTh TMPEKIUOHHBIE YTIIbI, PyMOBI M a3UMYTHI 3aJaHHBIX HampaBieHui Ha kapte (AB,
BC, CD).

Opuenmuposanuem JUHUM HAa MECTHOCTH Ha3bIBa€TCS OIpEAEJICHUE €€ HalpaBlieHUs
OTHOCHUTENIBHO KAaKOro-Iu00 Jpyroro HampaBiI€HHUs, IPUHUMAEMOro 3a HadajbHOE. 3a HauyalbHbIC
npuHuMaroTcst Hampasienus (Pucynok 14): N - uctunHoro (reorpadguyeckoro) Mmepuauasa, N,
MarHMTHOIO MepuauaHa auoo N, - 0CEBOro MEpUAMAHA 30HBL, T. €. och OX WM JINHUY, €1 apajlIeIbHOM.
B 3aBucuMOCTH OT BBIOPAHHOTO UCXOHOTO HAMPABJICHUS OPUEHTUPHBIM YIJIOM MOXKET OBITh a3UMYT (A,

Ay), pyMO WM TUPEKUUOHHBIHN yroiu (o).
N Nm

B
Pucynok 14. OpueHTrpoBaHue JMHUU HA MECTHOCTH

A3umymom Ha3bIBAIOT TOPU3OHTAJIbHBIA YroJl, OTCUMTHIBAEMBI OT CEBEPHOTO HAIPaBJICHUS
MepHUIraHa 10 X0y YaCOBOW CTPEJIKH JI0 3a/IaHHOM JIMHHH.

Ecnu yron, oTCUMTBHIBAIOT OT UCTUHHOTO MepuauaHa N, OH Ha3bIBaCTCS UCHIUHHBIM A3ZUMYHIOM
(A); o marHuTHOTO Mepuauana N, — maznumueim azumymom (Ay); OT oceBoro mepuanana No (wim
ocu abcuuce X) - OUPeKyuoOHHbIM y21om (0.).

Pymoom (r), 1, 13, I4) Ha3pIBAIOT OCTPBIM TOPU3OHTAIBHBIM YyTroJl, OTCUYUTHIBAEMBIA OT
Onmukaifliero HampaBieHHs MepuauaHa (CEeBEpPHOTO WM 0KHOTO) 10 naHHoW nuHuu (PucynoklS5).
PyMOBI, Kak ¥ a3UMYThI, MOTYT OBITh UICTUHHBIMH U MarHUTHBIMHU. CYIIECTBYET CBSI3b MEXKIY a3UMyTaMu
u pym6amu (Tabnuua 3).

Jlupekyuonnovim yenom (@) Ha3bIBAETCS TOPU3OHTAIBHBIN YTOJ, OTCUMTHIBAEMBIA OT CEBEPHOTO
HaMpaBlIEHUs] OCEBOTO MepUIUaHa WU JTUHUH, eMy MapaulebHON (Ha MJIaHe 9TO BePTUKAIbHbIC JTHHUH
KOOPJMHATHOU CETKH ), TIO X0y YaCOBOM CTPEJIKHU J0 HAINPaBIEHUS JAaHHOMN JIMHUHU.

Pucynok 15. A3umyTsl U pyMObI HanpaBJIeHUI B pa3HbIX YETBEPTAX

Tabmua 3.
CBsi3b a3UMYTOB U pyMOOB
A3UMYTBI HasBanwue uetBept pPyMOBI
0°-90° CB(D) r=A;




90°- 180° OB (II) 1,=180°-A,
180°- 270° 103 (11I) r3= A3-180°
270°- 360° C3 (V) r4 = 360°-A4

W3mepeHre AMPEKIMOHHOrO yIrila 3aJaHHOM Ha KapTe€ JIMHUM MPOU3BOIAT C IOMOLIBIO
TpaHcropTupa. st 3Toro mpoomKarT OPUSHTHPYEMYIO JTMHUIO 70 ITepeceueHus ¢ ONMuKaiien THHuen
KOOPJMHATHOM CETKH, MapauieabHol ocu OX, COBMEIIAIOT LIEHTP TPAHCIOPTHUPA C MOTYYEHHOM TOUYKOM
IIepeceyeHms], a HYJIEBOM AMAMETP TPAHCHOPTUPA COBMEINAIOT C IOJIOKUTEIbHBIM HAIIPaBIEHUEM OCHU
OX.

JUis KaXXII0M JIMHUYM pa3iMyaroT MpsiMoe U o0paTHOe HampaBieHUs. [JMpeKIMoHHbIe YIIbl (KaK U
a3UMYTBI) (,;plIPSIMOTO U Oy, OOPATHOTO HAINIPABIIEHUS OTIMYaroTCsa Ha 180°.

Anp = Aoep T 180°

MarHuTHbBII MepuauaH, KaK IPaBUIIO, HE COBIALAET C WCTHMHHBIM B JAHHOM TOYKE 3€MHOM
MMOBEPXHOCTH, 00pa3zysi ¢ HUM HEKOTOPBIN Yroyl d, Ha3blBa€MbIil CKIIOHEHHMEM MAarHUTHOW CTpENKH (CM.
Pucynok 14). Yrom 0 OTCUHMTBIBAETCS OT MCTHHHOTO MEpUIUaHa 10 MarHUTHOTO U MOXET OBITh
BOCTOYHBIM (CO 3HAKOM IUTIOC) U 3alaJHbIM (CO 3HAKOM MUHYC). 3Hasi CKIIOHEHHUE MAarHUTHON CTPENIKU B
JAHHOW TOYKE, MOYKHO OCYILECTBUTH IE€PEXOJ] OT MATHUTHOTO a3uMyTa HAINPaBJIECHUsI K UCTUHHOMY I1O
dbopmye:

A=A,+6

VYron 7y, Ha KOTOPBIM JIMHUS KOOPAMHATHOM ceTKH, napamienbHas ocu OX, OTKIOHSAETCA OT
HUCTUHHOIO MEpH/AMaHa JAHHOM TOYKU (BCIEACTBUE CPEPUYHOCTU 3€MJIM), Ha3bIBAETCS COMMKEHHEM
MepuauaHoB (cM. puc.l). Kak u ckiioHeHue, CONMMKEHHE MOXKET ObITh BOCTOYHBIM (ITOJI0KUTEIBHBIM) HIIH
3anagHbIM (OTPULATENbHBIM).

Cenenuss 0 BEMUYMHAX COJMDKEHUS MEPHAMAHOB M MAarHUTHOTO CKIIOHEHMsS, a TaKXkKe cxema
B3alMHOI'O PACIIOJIOKEHHSI HCTUHHOTO, MAarHUTHOTO U OCEBOI'0 MEPUJIMAHOB MPUBOAUTCS B 3apaMOYHOM
o OpMIIEHUHU KapThl B JIEBOM HI)KHEM YTIIy.

N3MepuB, MUPEKUMOHHBIA Yroa ¢ 3aJaHHOW HA KapTe JIMHUM, BBIYHMCISIIOT €€ WCTUHHBIN U
MarHUTHBIN a3UMYTHI 110 popMyIiam:

A=a+y
AM=a+y-6

Ilopsaodok evinonnenus pabomoi

M3mepsieM AUPEKIMOHHBIM YroJl 3alaHHON JIMHUKA AB ¢ ITOMOIIBIO TPaHCIIOPTHpPA U BIHCHIBAEM
JIAaHHBIE C KapThl O CKJIOHEHUH MAarHUTHOW CTPENIKU U CONMKEHUN MEPUIUAHOB.

aap = 102°; vy =2°11" - BocTouHOE; 6 = 1°54' - 3amanHoe.

Torna:a,, = aysp + 180° = ayp + 180° = 102° + 180° = 282°

A3UMYTBI:

A=a+ (+y) = 102° + (+2°11") = 104°11’
AM = + (+y) — (=6) = 102° + (+2°11") — (—=1°54") = 106°05’
PymOst:
r - FOB, 1.x. 90°<104°11'(A)<180°, BTOpas 4eTBEpTH;
r=180°-A =180°-104°11"=75°49’
v - FOB, T.x. 90°<106°05'(A)<180°, BTropast 4eTBEepTh;
v = 180°-Ap = 180°-106°05" = 73°55'

AHajoruuHo BeruucisgeM i Hanpasinenuid BC u CD.

Koumponvrvie sonpocwi

Uro Ha3bpIBaeTCAd OPUEHTUPOBAHNEM JIMHUU Ha KapTe WK I1aHe?
Uto Ha3bIBaeTCA a3UMYTOM?

Yro Takoe JUPEKIMOHHBINA yroJ?

Urto Takoe pym0O?

CBs3b a3UMYTOB U PyMOOB.

AN



IIpakTyeckoe 3ansaTue Nel(. IsmMepenue 1JMH JTHHUI CTaJIBbHOH pyJaeTkoi. O0padoTka
pe3yJbTAaTOB U3MepPeHHUil.

Lenv pabomui: TTproOpecT MPaKTUYECKUE HABBIKK MPU U3MEPEHUHN PACCTOSHUS PYJIETKAMH U OCBOWTH
MOPSIIOK 00PabOTKH UX PE3yJIbTATOB.
Mamepuanvt u npunadaexcHocmu. METAUTMYECKas PyJIeTKa, pabodasi TeTpaab, KOHCIIEKT, METOIUYECKUE
PEKOMEH/IAIMU, MHKEHEPHBIA KAJIBKYJIATOP.
Cooepoicanue npaKmu4ecko20 3aHAmus
1. Pemenue 3aa4 Ha BRIYUCICHNUE JUTMHBI TUHUH.

MexaHnuecKkre MepHbIC MPUOOPHI MPEACTABISIOT COO0N TUHEHHBIE OTPE3KH PA3IUYHON JUTHHBI,
M3TOTOBJIEHHBIE Yallle BCErO U3 METaJlla B BUJE JICHT, PYJETOK, IPOBOJIOK.

Jlenmot 3emnemepusvie BbiyckaroTcs aByx Tumnos: JI3 - menrta 3emnemepnas u JI3II - nenra
3emiieMepHas mkaaoBas. CymecTBYOT JIEHThI aiauHou 20, 24 uS0 m.

B KOMIUIEKT K IITPUXOBBIM JICHTAM BXOJST CTATbHBIC IITUIBKH.

OtHocutenbHas omMOKa W3MEpPEHUsl JIMHUNA JeHTaMU B 3aBHCHUMOCTH OT METOIMKU U YCIOBUI
nu3Mepenuit pasusercs 1/1000 - 1/3000.

Pynemxku. ]Ins uamepeHuil B CTpOUTENLCTBE HanOoee yIoOHbI cTalbHble pyneTku Tumnos: PC -
pyieTka camocBepthiBatoiasics; PXK - pynerka xenobuaras; P3 - pynerka B 3akpeitom kopmyce; PK -
pyJieTKa Ha KPECTOBHHE.

N3roraBiauBaroTCs pylIeTKH CTaIbHBIE, IJIACTMACCOBBIE M TecMsIHbBIC JmuHor 5, 10, 20, 50 u 100 M.

CrasibHbI€ U IJTACTMACCOBBIE KOMIIAPUPOBAHHBIE PYJIETKU CIY’KAT JIJIsl TOUHBIX U3MEPEHHUN JIMHUM
Y TIPUBS3KU KATUTAIBHBIX COOPY>KEHUM, TECMSAHBIC - 111 00MEpa COOPYKEHUHN U JIIEMEHTOB MECTHOCTH.

OtHocutenbHass oOmMOKAa H3MEPEeHUs JHUHUK pyneTkamu coctaBiuster 1/1000 - 1/20000 B
3aBUCUMOCTH OT KJIacCa PYJIETKH, YCIOBUM U METOAUKH U3MEPECHUM.

K MexaHnueckuM MEpHBIM MPUOOpPaM OTHOCATCS TaKXKE MepHble NPO6OIOKU U OJIUHHOMEPDL, HO
Ha CTPOUTEIHHOM TUIONIAKE OHH MPAKTUYECKU HE UCTIOJIb3YIOTCSI.

CyTb NMHEHHBIX U3MEPEHHH (M3MEPEHHUs PACCTOSHUI) MEXaHMYECKHMMHM MEPHBIMH MpuOopaMu
COCTOUT B OIpEAeNCHUH JUHbI JuHUKM D myreMm cpaBHUBaHUS €€ C JJIMHOW MEpPHOTO Ipubopa. ITo
JOCTUTAETCS TIOCTIEI0BATEIbHBIM YKJIaIbIBAHUEM MEPHOro mprbopa B CTBOPE JIMHUU, T.€. BEPTUKAIBLHOM
TIJIOCKOCTH, MIPOXOISIIEH uepe3 ee KOHeUHbIe TOUKU. [|TnHa TMHUM onpenensieTcs mo ¢popmye:

D=L-n+r

rae L — nmuHa MepHOTO mpudopa, n — KOJIMYECTBO pa3, KOTOPOE YKIAABIBAIICS MEPHBINA MPUoop, r
— paccTOsIHUE MEX1Yy KOHIIOM MEPHOTO IpuOopa M KOHEYHOU

TOYKOH JINHUH.

Ornpeznenenne JIMHBI IMHUU BKJIIOYAET TPU 3Tana: NOATOTOBKY, U3MEPEHUE U BBIUKCIICHUE.

Iloozomoexka nunuu K U3MEPEHUIO COCTOUT B PACUUCTKE M TUVIAHUPOBKE TPACCHI, 3aKPETUICHUH U
BEILICHUH.

JluHMM Ha MECTHOCTH 3aKpEIUISIOTCS B 3aBHCUMOCTH OT Ha3HAYCHUS METAUTHYECKUMU
CTepXKHSIMH, CHEIUAIBHBIMH TE€0AC3UYECKUMH IIEHTPaMH, CTOJNOMKAMHU, KOJbSIMH WJIH BEXaMH,
yCTaHABIIMBAEMBIMU B Hauaje M KOHIE U3MEPSEMOT0 OTpe3Ka.

[Ipy w3MepeHMM [JIMHHBIX JMHUN OBIBaeT HEAOCTATOYHO NBYX BeX. [lns oOGo3HaueHus Ha
MECTHOCTH TAaKOW JIMHHHM B €€ CTBOPE - BEPTUKAIBHOM IUIOCKOCTH, MPOXOJAIICH Yepe3 €€ KOHECUHbIC
TOYKH, YCTaHABIIUBAIOT HECKOJBKO JOMOJHUTENBHBIX BeX Ha paccrosiHuu 50 - 100 M B 3aBUCHMOCTH OT
penbeda MECTHOCTH.

[lepen nHauanom paboOT Bce MEpHBIE MPUOOPHI 00sI3aTENBHO KOMIApUpyioT. Komnapuposanue -
9TO ompeaesieHne PaKTUIECKON JIMHBI MEPHOTO MPUOOpa IMMyTEM €TI0 CPABHUBAHUS C DTATIOHOM.

Paznocts Mexny daxkruyeckoit anuHONH L MepHOro mpubopa M ATMHOHN [pd3TalloHa Ha3bIBaeTCs
NONpaeKoil 3a Komnapupoganue:

Alk =L—- l()
[TormpaBka B m3MepeHHyto auHu0 ADy onpenensercs mo hopmyre:
D
ADk = _Alk

[

rae D - u3mepeHHas AJIMHA JINHUY, [ - HOMMHAJIbHAS IJTHHA MEPHOTO MPUOOPa,MM.
W3mepeHye JIMHUM BBINOJIHAIOT JBa UCIOJHUTENSA, OJMH U3 KOTOPBIXYCTaHABIMBAET HYJIEBOU
mTpUX Ipudopa B HA4YaJIbHOW TOYKE, a JPYTroilyKJIa pIBaeT €ro B CTBOPE JIMHUU U, BBIPOBHSIB MPHOOP MO



BLICOTC, OTCUHUTBLIBACTAJIHNHY MHIIH, SaerHI/IB ITOJIOKCHUC BTOpOFO KOHIIa npn60pa, HpOTSIFI/IBaeT cro
MTOCTBOPY W MPOJOJKAET U3MEPCHHE.

I[JISI HNCKIIFOUCHU A pr61>IX OH_II/I60K 1 IIOBBINICHUS TOYHOCTHU I/I3MepeHI/I€BBIHOJIHSICTC$I JOBAX/bI: B
MPSIMOM 1 0OpaTHOM HarpaBJICHHUSIX.

ECJII/I U3MEepiacMas JIMHUA UMECT YKIIOH, TO IAJIAA OIIPCACICHHA CCTOPHU3OHTAILHOI'O ITPOJIOXKCHUS
(IpoeKIus U3MEpSIeMON JIMHHHM HAarOPU30HTAJIBHYIO IUIOCKOCTh) HA MECTHOCTH M3MEPSIOT JUIMHY JIMHUU
D u ee yroiaHakioHa v T€OA0IUTOM. Torna ropu3oHTambHas MPOEKIus d OnpeaenuTes o Gopmye:

d =D cosv
Ilonpaexa 3a HAKIOH TUHUU K 20PU30OHMLY OTIPENICTISICTCS 110 opMyIIe:

v
ADV=D—d=D—dcosv=2Dsin25

HeobxonmuMo uMeTh B BUAY, YTO, YeM OOJBIINE yrojl HAaKJIOHA JIMHUHM, TEMTOYHEE €ro HYXHO
OTIPE/EIIATH, T. K. OIMOKA C YBEJIMUEHHUEM YyIJia ObICTPOBO3pACTAET.

[Tpr TOYHBIX M3MEPEHUSX OOS3aTEIBHBIM SIBISICTCS YYE€T HONPAGKU 3amemnepamypy, KoTopas
BBIUUCIISIETCS 110 popMyIie:

AD, = DK(t,, — t;)

rae K — koaddunmeHT muHeRHOTO pacIupeHus CTaiu, paBHbIA 12 10,8, — 1, — TeMnepaTypbl pu
M3MEPEHUH 1 KomnapupoBanuu (#; = + 20°C).

BbIuMCIUTh JUHUIO — 3TO 3HAYUT HAWTH Hauboliee BEPOSTHOE ee 3HaueHue dc y4eToM Bcex
MEPEYHCIICHHBIX TONPABOK 110 YPABHEHUIO:

d =D — AD, + AD,, + AD,

OmmwmOKY UTMH JTUHUH HE JOJDKHBI NPEBBIIIATh BETUYHH, YKa3aHHBIX BUHCTPYKIIUU I JAHHOTO

BHJ1a paboT.

Llopsook svinoanenus pabomoi
3agaga Nel. 3emsieMepHOM JIEHTOH, OTKOMIIApUPOBAHHOW mpu Temmeparype f, =+ 19 °C,
W3MepeHa JIMHUS Tpu TeMmreparype t, = 25 °C. JlnuHa nuHum okazanack D = 267,25 M. omnpeaenute
JUTMHY JTUHUU Dy C y4ETOM MOINPABKU HA TEMIIEPATYPY.
OmnpenensieM MONPaBKY 3a TEMIIEPATYPY
AD, = DK (t, — t;) = 267,25-12-107%(25° — 19°) = 0,019 m

OrnpenensieM IIUHY JIMHUM C YIETOM MTOTIPABKU 32 TEMIIEPATYPY:
Dy =D + AD; = 267,25 + 0,019 = 267,27 m

3agaya No2. J[nvHa W3MEpPEeHHON HaKJIOHHOW nuHuu D = 242,56 M, yron HakioHa v = 7°30'.
TemnepaTtypa usmepenus t, = 27°. 3emiemMepHas JIeHTa MPOKOMIIapupoBaHa npu # = + 18 °C, umeer
OTKJIOHEHHE OT KOHTpOJbHON 20-Tu MeTpoBod JneHTHl [y = +0,02 m. OnpenenuTs TOPU30HTAIBHOE
MIPOJIOKEHUE JIMHUU Ha MECTHOCTHU € TOYHOCTHIO 70 0, 01 ™.
["'opr30HTAIBLHOETPOIOKEHHUE C YUETOM BCEX MOIMPABOK ONpeenseM 1o popmyie:
d =D —AD, + AD; + AD,
OmnpenensieM MONpaBKy 3a HAKIOH

o !

v
AD, = 2D sin’ 5 = ~2 - 242,56 sin” =2,075M

OmnpezensieM MONpPaBKy 3a KOMIIAPUPOBAHUE

AD = 2 Al = 22220,02=+0,24 m
OmnpenernsieM MOMPABKY 3a TEMIIEPATypy
AD, = DK(t, — t) = 242,25 - 12 - 10~6(27° — 18°) = 0,03 M
C Y4€TOM BBIYHCJICHHBIX TTOIMPABOK MMOJTy4acM
d =D — AD, + AD,, + AD, = 242,56 — 2,075 + 0,24 + 0,03 = 240,76 M

Koumponvrvie sonpochwi:

UYro Ha3pIBaeTCd KOMIIAPUPOBAHUEM JIEHTBI WM PYJIETKU?
Kaxue nompaBku BHOCST B U3MEPEHHOE paccTOsHuE?

UYro Ha3bpIBaeTCs MOMPABKOW 3a KONIapupoBaHHeE?

Uro Ha3bIBaeTcs MOMPaBKOW 3a TeMneparypy?

UYro Ha3bpIBaeTCs MOMPABKON 32 HAKIOH?

M NS



6. UYro o3HayaeT BEIYUCIUTE JJUHUIO?

IIpakTyeckoe 3ansaTue Nell. YcerpoiicTBo j1a3epHoii pysieTku. U3mepenue VINH JTUHUH JIa3epHOit
pyJjerkoii. O0padoTka pe3y/jibLTAaTOB U3MeEPEHUIl.

Llenv pabomui: V3ydnth YCTpPOWCTBO sa3epHOM pyieTku. [IproOpecTH mNpakTUYECKHE HAaBBIKH IPHU
U3MEPEHUHN PACCTOSHUS JTa3€PHBIMH PYJIETKAMH U OCBOUTH TOPSAOK 00pabOTKHM HUX
pe3yJbTaTOB.

Mamepuanvt u npunaonedxcHocmu. na3epHas pyjierka, pabodasi TeTpajb, KOHCIEKT, METOAMYECKHE
PEKOMEH Ialli1, MH)KEHEPHBIN KalIbKyJISTOP.

CoOeporcanue npakmuiecko20 3aHamusl
1. Pemenuie 3a1a4 Ha BEIYMCIICHUE JUTMHBI JIMHUU.

Jlazepnas pysnetrka DISTO D5 npeacrapnsier co6oii HebombIIol mprubdop, BecoMm Bcero okoio 200 r u
pazmepamu okoso 150x55x30 mm (puc. 1).
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Puc.1. Buemmnuit Bug DISTO DS: a- Bug ciepenu; 6- BUu CBEpXY; B- BUI CHU3Y

Ucrounuk nazepuoro uznydenus (puc. 1 a, mo3. 1) HanmpaBisieT MOIYIUPOBAHHOE JIA3EPHOE U3ITYICHUE
ONTUYECKOTr0 JAMana3zoHa Ha MpeIMeET, 10 KOTOPOro U3MEPSETCSl PACCTOSHHE.

HcTouHnK M3IIydeHus BKIIIOYAETCS KIaBUIIEH « 1, pacrosioxKeHHOW Ha JIMIIEBOM TTaHeu mpudopa.
OTpax€HHBIN CUTHAT YJIaBIMBAETCA MPUEMHUKOM 1103.2. M 00pabdaThIBaeTCss MUKPOIIPOILIECCOPOM
npubopa. [locne BeruncnuTenbHON 00pabOTKU pe3ynbTaT U3MEPEHHS BbICBEUNBaeTCs Ha fuciuiee (puc. 1
0).

[Tpubop nmeet 1nppoBoIl BUIOUCKATENH, OOBEKTUB KOTOPOTO (pHUC. 1 a, 1103.3) HAXOAUTCS PSAIOM C
u3nydareneM. BkitoueHue kamepbl BUIOMCKATENS IPOU3BOAUTCS KiaBuiieit «2». [loBropHoe HaxaTue
ATOM KJIABUIIK BKIIIOYAET ZOOMm, CHavdayia X2, a 3aTeM x4. SpkocTh n300pakeHHsI MaXKET PEryIupoOBaThCs
KHOTIKamu 4 + u 3-.

N3Mepenne 1JIMHBI 3aBepIlaeTcsl TOBTOPHBIM HaxatueMm «1». IToBropHoe HaxaTue «1» npuBoAUT K
MOCIEAYIONEMY U3MEepEHHI0. Pe3ynbTaTel H3MepeHni HaKaTUTMBAIOTCS Ha AHCILIee mpudopa.
BrikroueHne nuTaHus IPOU3BOAUTCS KiIaBUIIEH «12», Tpu JUIMTEITLHOM Ha)KaTHH.

Kpenenne nmpubopa Kk pa3IMuHbIM akceccyapaM MOKET MPOU3BOAUTHCS ¢ TIOMOIIBIO pe3b00BOTO
COeMMHEHHUS «1103. 1», puc. 1 B. OmopHOe pedpo, «11o3 2» odecneunBaeT GUKCUPOBAHHBIA KOHTAKT C
MOBEPXHOCTBIO aKkceccyapa. YIopHas ImiacThuHa «1o3. 3», puc. 1 B MokeT noBopaunBaThcs Ha 90° u
XKECTKO TMO3UIIMOHUPOBATH HAYAJIO OTCUYETA JITHH.

Ha puc. 1 6 moka3aHa oCHOBHasI KJIaBHIITHAS TTaHeNb. HazHaueHHe 2JIEMEHTOB CIIeAYIOIIEe.
1. KnaBuma ON/DIST (Bki./U3mepenue)



. KimaBuma nudpoBoro Bumonckarens

. KnaBuia taitmepa

. KnaBuma "mmroc" (+)

. Kimapumra "munyc" (-)

. Knapuma ITnomans/O6sem

. Kitapumra Kocsennsie uamepenus (o reopeme Iludaropa)
. KitaBuma Tpanenus

9. Kimapumma ¢yHkIui

10. KimaBumia T ouka oTcuera
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11. KnaBuma namsatu/maMsaThb
12. KnaBuma CtepeTs/BBIKI

13. KnaBuma Mento/uror

HN3MepeHue HAKJIOHHBIX PACCTOSTHUI
B nazepnoii pynetke Disto D5 ectb 3 Buga uaMepeHuil pacCTOSIHHI: OJMHOYHOE U3MEPEHUE PACCTOSTHHIM,
M3MepeHUuEe MUHUMAaJIbHBIX/MaKCUMaJIbHBIX PACCTOSHUN U HETPEPBIBHBIH J1a3ep.
OnvHOYHOE M3MEpEeHHE NPEeACTaBiIsieT COO0M caMblii IPOCTOM BUJ M3MepeHuid. [Ipu HakaTHH KHOMKH
On/Dist nazep axtuBupyetcs. HaBoaum Ha HyXHYI0 1Ielb U HMOBTOPHO HakuMaeM KHOMKY On/Dist.
Pesynbrar usmepenus cpasy orodpaxkaercsa Ha auciuiee. [Ipu 3ToM kaxaoe U3MEpEHHUE Mbl BBIIOJIHSAEM
MOCIIeI0BATENbHO, HE3aBUCUMO JIPYT OT ApYTa.
OyHKIUS W3MEPEHUST MUHUMAIbHBIX/MAKCUMAIBHBIX PACCTOSIHUNA NAa€T BO3MOXHOCTH IOJIH30BATEIIO
MPOBOAUTh U3MEPEHHS MAaKCUMaJIbHOTO WJIM MHUHUMAIBHOTO pACCTOSHUSA OT MCXOJHOM TOYKH,
OTHOCHUTEIIFHO KOTOPOW M MPOBOAATCA M3MepeHus. [lomumo 3Toro naHHas (QyHKIHS MPUMEHUMA IS
oTpezieNieHUs] UHTEPBaJIOB paccTosHui. OHAKO yalle BCero €€ MCIONb3YIOT ISl U3MEPEHUs HOpMalei
70 BEPTUKAIbHBIX IIOBEPXHOCTEH, YTO COCTaBISET MUHUMAIbHOE pACCTOSHME, M JUaroHajied -
MaKCHMaJIbHOE PacCTOSHUE.
UroObl Tpou3BEeCTH M3MEpEeHHe HakmMmaeM Ha KHomky On/Dist m ynepkuBaeM e€ 0 XapaKTEpHOTO
3BYKOBOTO curHana. /lanee mepemeiaem Jiyd BBepX ¥ BHU3 B 001acTu Lieiu (K MPUMEPY, B OAUH U3 YTIIOB
KOMHAThl) WJIN K€ BIPABO - BIIEBO.
JlJis OTKITIOYEHHS peKMMa M3MepeHus HaxxumaeMm Ha kHomky On/Dist. Bee 3Hauenust paccrosHuil (kak
MaKCHMaJIbHOTO, TAK U MMHUMAJILHOT0) OyAyT OTpa)k€Hbl Ha JIUCIUIEE JaJbHOMEpPA BMECTE C MOCIEIHUM
3HAYEHUEM U3MEPEHNUS B UTOTOBON CTPOKE.
Jlnst mepexiiroueHust Ha GYHKIIMIO HEMPEPHIBHOTO Jiazepa HAKUMAeM M yaepkuBaeM KHorky On/Dist 1o
TOTO MOMEHTA, IT0Ka HE OTOOPA3UThCs MOCTOSHHO CHENMaIbHbBIM 3HAK B BHJIE JIyya Ha JTUCIUIEE, B 3TOT
MOMEHT IMPO3BYYUT XapaKTEPHbIN CUTHAIL. DTO O3HAYaeT, YTO MPUOOP rOTOB K MCIOJB30BaHUIO JaHHOU
(GyHKIMU HETIpephIBHBIN a3ep. Temnepb MOKHO HauMHATh W3MepeHus. Brpenps mocie Kaxaoro HakaTHs
kHonku On/Dist faibHOMEp U3MEPUT PACCTOSHUE U COXPAHUT €0 B IaMSTH.
Jlns mpekpatieHus paboThl MpudOpa U OTMEHBI (YHKIMHU MOCTOSHHOIO Jla3epa Ha)KMMaeM Ha KHOIKY
Clear/Off u HekoTOpOE BpeMs yAep>KUBaeM €€ HaKaTou.
Crenyer MOMHHTB, YTO €CIIM Jla3ep OcTaeTcs paboTaTh B HENPEPHIBHOM peXHME, TO uepe3 15 MUHYT
paboThl TPUOOP OTKIIFOYAETCS aBTOMATUUECKH.
ITomuMmo Bcero mpouero, jiasepHas pyierka Disto D5 MokeT BBIUMCIATH PacCTOSIHUS KOCBEHHO I10
teopeMe [Iudaropa. Takas mpoueaypa He3aMEeHHMa B CiydasX, KOTJa HET BO3MOXXHOCTH HaIPsIMYIO
U3MEpPUTh paccTosHue. JImsg JOCTHMKEHHs XOpOUIero pe3yiabTara HEoO0XOAWMO JIeHCTBOBaTh B
OIIpEAEIEHHON MOCIEA0BATENBHOCTH U COOTBETCTBOBATh BCEM ITpaBWJIaM BBINIOJHEHUS u3MepeHuil. [Ipu
3TOM BCE, HU3MepsieMble HAaMHU TOYKH, JOJDKHBI OBITh B OJAHOW M TOW JK€ BEPTUKAIBHOW WU
TOPU30HTAILHON MJIOCKOCTH.
Hamnyumuit pe3ynaptar OyaeT NOCTUTHYT, €CIU B XOJA€ M3MEpPEHHHl pyieTka OyaeT NmoBOpaunBaThCA
BOKPYT (PMKCHUPOBaHHOM TOUYKH. OUeHb MONe3HOW (YHKUUEH 3/1eCh CIYKUT U3MEPEHHE MUHUMAIbHBIX
paccrosinuii. OHa MO3BOJUT U3MEPATH NEPIEHANKYIISAPHI U POYKE PACCTOSHUS /10 LIETH.
Emé onuH BUJI KOCBEHHOTO U3MEPEHUS IPUMEHSETCS IS ONIPEAETICHUS IUPUHBI UIIH K€ BBICOTHI 31aHUS
MOCPEACTBOM JBYX JOIMOJHUTEIbHBIX M3MEpeHud. [l 3Toro HakuMaeM Ha KHONKY H3MEpEeHHUs
paccTosiHusA, MPU 3TOM Ha JIUCIUIEE MOSIBUTCS COOTBETCTBYIOIIMK 3Ha4oK. HaBonuM sasep Ha onHY W3
Touek M jaenaeM usMepeHue. OHO COXpaHWIOCH aBTOMaTudecku. B mpouecce paboTsl crapaemcs
COXpaHATh MOJO0XKEHUE Mpubopa MakCHUMalbHO OJU3KO K TOpU30OHTaIbHOMY. Jlajee HaXKMMaeM KHOIKY
HEMpPEepPBIBHOIO HM3MEpPEHUsl U MepemelnaeM Jyd npubopa B pa3Hble CTOPOHBI B OOJACTH HaIIEH Lemu.



Haxxmem On/Dist qys otkitoueHus (yHKIIMM HENPEPhIBHOTO U3MepeHus. Bee pesynbraTel 0TOOpassTcs
Ha JUCIUIEE B UTOTOBOM M BCLIOMOTATENbHBIX CTPOKAX.
Jlis monmy4yeHus JOMONHHUTENbHOW HHpopMaruu 00 yriiax TpeyrojbHUKa HYXHO HaXKaTh KHOIIKY
W3MEpPEHHS YII0B. AHAJOTUYHO MPOBOIUTCS OMPEACICHUE PACCTOSHUMN C UCTIOJIB30BAHUEM 3 U3MEPEHHI,
TOJIbKO B CaMOM Hauaje Ha KHOIKY M3MEpPEHUS PACCTOSIHUM HA)KMMAIOT JBAXK/Ibl, a [10CJIE OTKIIOYEHUS
(GYHKIIMM HENpPEephIBHOIO HM3MEPEHHUs MPOBOJAT JOMOJIHUTEILHOE HM3MEPEHHE Ha IMPOTHUBOIOJIOKHYIO
TOUKY.

N3mepenue yriioB HAKJI0HA M TOPU30HTAJIBHBIX MPOJIOKEHUH JIMHUI
Jlazepubiit nanpHOMep Disto D5 ocHaieH BCTpOSHHBIM JATYUKOM HAKJIOHA, TIPH MTOMOIIU KOTOPOTO MBI
MOXEM HU3MEPSTH YIJIbl HAKIOHA A0 45° KaK B MOJIOKUTEIBHOM, TaK U B OTPULIATEIILHOM HAIPABIICHHUSX.
Orta ¢yHkus Oyaer OCOOCHHO MOJI€3HAa NPU HM3MEPEHHWU TOPU3OHTAIBHBIX TPOJOXKEHUN 10 eI,
KOTOpasi 3aropoKeHa OT HaC U 4TO- TO MPENSATCTBYET HAaUIeMy IpsiMOMy u3MepeHuto. 1loatoMy B naHHOI
CUTYallMU CTOUT NPUOETHYTh K KOCBEHHBIM U3MEPEHUSM.
[lepen mepBbIM M3MEpPEHUEM CJENYeT BBINOJIHUTH KaTUOPOBKY AaTyMKa HAKJIOHA Al Oojiee TOYHBIX
nokazanuii npudopa. IIpou3BoasAT qBa MU3MEPEHUs] HA POBHOW FOPHU30HTAIBHOM MOBEPXHOCTH. J[i1st 3TOTO
B IOJAMEHIO BBIOOpa MPOrpaMM BKIIIOYAEM PEXKHUM KaIMOpPOBKM MpPUOOpa M BBIMOJIHSAEM IEPBOE
U3MEpPEHUE Ha TOPU30HTAIBHO BBHIPOBHEHHOW MOBEpPXHOCTH. [Ipum 3TOM mpubOp AOIKEH MOATBEPAMTH
neiictBue 3HaKoM “\(ranouku). PazsepHys npubop Ha 180° B TOpU30HTANBHOMN MIIOCKOCTH, TOATBEPKIaEM
neiicTBue HaxarneM kiaBumu Menu. Haxxumaem kHomky On/Dist, BBIITONHSIEM CIIEIYIOIIEEe U3MEPEHHE.
[Tpu 3TOM pUOOP CHOBA IOJIKEH MOATBEPAUTH U3MEPEHHE 3HAKOM (rajouku). Tenepb NaTYMK HAKIOHA
OTKaJINOPOBAH M MOYXHO MPUCTYIHUTh K U3MEPEHUSM.
[Ipn wu3MepeHuu yria HakKJIOHA TMOSBUBIIWKCSA Ha pAucmiee kox 1 160 uHpopmupyer Hac o
HEBO3MOXKHOCTH M3MEPEHMsI yIJla, TaK KaK €ro 3Ha4€HHUE BBIXOJIUT 3a JIOMYCTHUMbIE MPENEsbl 3HAUCHUM
yIJI0B, BHECEHHBIE B HACTPONKHU Mprbopa, TO ecTh Oonee 45°.
[Tpu nmpoBenernn paboT ¢ MpUOOPOM AJIsi U3MEPEHUS yIila HaKJIOHA JAIbHOMEP HEOOXOIMMO pa3MenaTh
0e3 morepeyHoro OTKIOHeHusA. [lpu 3ToM JUIs MpaBWIBHON pabOThl MaKCHMalbHOE OTKJIOHEHHE
cocraBisieT +£10°. Ecau ke monepeuHblil HAKJIOH HE BXOAMT B JOIYCTUMBIM Ipenen, TO Ha JucIuiee
nosiBUTCS koA 1 156, uto uHpopmupyer Hac 00 omuOKe MOJOKEHUS Mpubopa ¢ HAKIOHOM BBHIIIE
JOITYCTHUMOTO.
Eaunaunbl u3mepeHus HakJIoHa 3aqatoTcs B MeHo. Disto D5 Moxker uzmepsaTh yriel B rpagycax (+0,0°),
nporenTax (0,00%), B mpomusie (Mm/M) 1 (10MMOB/DYT).
Jlns BKIIFOUEHMS] JaTYMKA HAKJIOHA HAKMMAEM Ha KHOMKY M3MEpPEHHUs yria B BUAE TPEYroJIbHHKA CO
3HaKOM %, TpU STOM Ha JUCIUIEE IOSBUTCS CHUMBOJI H3MepeHus yria. EQuHuUIBI, B KOTOPBIX
oToOpakaeTcsi HaKJIOH, 3aBUCAT OT HACTPOeK mpuoopa.
Haxumaem kHonky On/Dist /17151 BBINOIHEHNS U3MEPEHUS HAKJIOHA U paccTosiHus. [Ipu 3ToM n3mepenHoe
paccrosiHUe Oy/IeT He IPSIMOE pacCTOSIHUE IO TOPU30HTAIH, a (PaKTHUECKOe, 3aBUCSIIEE OT YIila HAKJIOHA.
CoOTBETCTBEHHO NPU U3MEHEHHUH YIJla HAKJIOHA Oy/1eT MEHATHCS U PACCTOSIHUE.
JUis u3MepeHusi TOPU30HTAIBHOIO MPOJIOKEHHUS (MPsAMOE pPACCTOSHUE MO TOPU3OHTANIM) JIBAXKJIbI
Ha)XMMaeM KHOTIKY U3MEpPEHUs yria B BUAE TPEYroJbHUKA CO 3HAKOM %, IIPHU 3TOM Ha JIUCILIEE MOSBUTCS
COOTBETCTBYIOUIMM JaHHON (yHKuM cumBon. [locne Haxkatus Ha kHomky On/Dist mpousoiiner
M3MEpEeHUEe HakJIOHa M paccTosHuA. KoHeuHoe 3HaueHHe paccTOsSHUS U OyneT TOpPU30HTAIbHBIM
MIPOJIOKEHUEM, KOTOpO€ MPUOOp BBIYUCIUT aBTOMATUYECKM C HCIOJIb30BAaHHWEM YIyla HakjoHa. Jlis
MOJIy4Y€HUsI JOIOJIHUTEIbHON MH(POPMAIMU O BBHIMOJIHEHHOM H3MEPEHHHM HaXMEM M YIEp’KUM KHOIKY
U3MEpeHusi yria B BHJE TPEYrOJIbHHKAa CO 3HAKOM %, TpU 3TOM Ha JHUCIUIeE OTOOPa3HUTHCS BCS
nH(popMalys, CBA3aHHAs C U3MEPEHUEM: PAaCCTOSHUE, YTOJI HaKJIOHA U BBICOTA.

IHopsinok padoTsl
W3zyuenne nmpubopa NpoBOAUTCS B TPH dTara.

1. TIpensapuTensHOE 0O3HAKOMIIEHHE C JIA3€PHBIM IIPUOOPOM MPOM3BOIAUTCS B yI€OHOM ayJUTOPHH.
[Tpubop ncnonb3yeTcs B «pydHOM» 0€30Tpa’kaTeIbHOM peKuMe. BhIMonHAI0TCs onepannn
BKJIFOUEHUSI, U3MEPEHUS] HAKJIOHHBIX PACCTOSHUM, BBIKJIIOUEHUS.

2. V3MepeHus BBINOJHAIOTCA ¢ (POTOMITATHBA TIPH UCTIONB30BAHUY SJIEKTPOHHOTO BUIOMCKATEIIS.
N3MepstoTcs rOpU30HTAIIBHBIE ITPOJIOKEHUS U HAKIIOHHBIE PACCTOSIHYS IPY BUBUPOBAHUU HA
MapkKy 1o ImoToJKOM ayJUuTOPHH.

3. Pe3yabTaThl H3MEPEHNH HAKIOHHBIX PACCTOSHUM M TOPH30HTATBHBIX MPOJIOKEHUH 3aIIUCHIBAIOTCS
B JKypHaje (Tabnura).



Tab6muna
Kypuan HabmroneHui

©.1.0.

Pe3ynbTaTel U3MEpeHuil, MM Bpems n3mepennip  [TOAHIHCE
HaxionHo Havano |Konen

[op.

[IPOJIOKECHUE

AN | B [W] N —

KoHTpoJibHBbIE BOPOCHI
YTo MOKHO M3MEPHTH JIazepHbIM nprudopom Disto D5?
I'ne Haxoautcs Havano orcu€ra qiuuH y Disto D5?
B kakux ciayyasx u Kak MOXKHO MCIIOJIb30BaTh Taitmep naiapHomepa Disto D5?
B 4ém cocTouT mpHHIAI JSHCTBYS 3JIEKTPOHHOTO BHIOUCKATEIS?

Kakue BO3MOXKHBI peKUMBI U3MEPEHUS paccTOsTHUM naabHOMepoM Disto D5 u kak ux
peanu3oBaTh?

SNk L=

=

Kak n3meputs gansHoMepom Disto DSyron HakiioHa THHUY U €€ TOPU30HTAIEHOE MIPOJIOKEHHE.

IIpakTnyeckoe 3anaTue Nel2. Uzyuenne ycrpoiictsa teogoautos 4T30I1, 2T301I1; cHaTHA 0TYeTOB.

ILlenv 3anamus:

W3y4uTh yCTPOWCTBO TEOAOJIHMTA, HAYIHTHCS OpaTh OTCUYETHI 1O TOPH3OHTATHLHOMY U
BEPTUKATBHOMY KpyraM, IpHOOpECTH MepBUYHBIC HABBIKU OOPAIIEHHS C TEOI0JIUTOM.

Obecneyennocms 3aHAMUSAL:

TeomoanuTeI CO IITAaTUBAMH, IIJIAHKK C TOUKAMH-LIEIAMH JJIS HaBEAECHMS, INTAKATEI.

Coaepxanue padoThI
1. U3yuutps ycrpoiictBo Tteomonuta 2T30I1, 4T30I1, npuBemenwe mpudbopa B padouee
MOJIOKEHHE.
2. TexHuka HaBefieHUSI. CHATH OTCUYETHI 0 TOPU3OHTATHLHOMY U BEPTUKAIBHOMY KPYTaM.

Iopsiiok BbINoOJIHEHUS PAOOTHI

Teomonut mnpenHa3HaueH JUIsI W3MEPEHUS BEPTUKAIbHBIX W TOPH3OHTAIBHBIX YIJIOB, VIS
W3MEPEHHS PACCTOSHUN M OMpeIeNIeHNs MarHUTHBIX a3uMyToB 1o Oycconu. B coorBercTBrun ¢ 'OCTom
10529-86 T€010IUTHI IO TOYHOCTH U3MEPEHHUSI YTIIOB Pa3JENISIOTCS Ha:

— BbIcOoKoTOuHBbIE (T-1)

— tounsie (T-2,T-5)

— texauueckue (T-15, T-30)

(ungpsl — 3TO cpenHss KBaApaTUYHAas OIINOKA U3MEPEHUS YTIIOB).

YcTpoiicTBO TE010JIUTA
OO6umit BHenHuit Bua teogonutoB 2T3011, 4T30I1 npencrasnen Ha pucyHke 1 u 2:



QIR suspocsone Teoponut 4T30N
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Puc. 2 - Yempoiicmeo meodonuma 2T3011

1 — xpemanbepa, 2 — JIHONTPUNHHOE KOJBLIO, 3 — KOJIMAYOK, MOJI KOTOPBIM PaCIOIOKEHBI
WCIIPABUTENbHBIC BUHTHI CETKH HUTEH,4 — ONTHYECKUN BU3HP,S — BEPTUKATIBHBIN KPYyT, 6 — KOJOHKA, 7
— 3aKpEeMUTENbHBIN BUHT TUMOa, 8§ — ocHOBaHUE QyTisipa, 9 — cTaHOBOU BUHT, 10 — HCIIpaBUTETHHBIE
BUHTHI YpOBHS, 11 — 3aKkpenuTenbHbIl BUHT anujanbl, 12 — ypoBeHb, 13 — 3akpenuTenbHbIi BUHT
3pUTENbHON TPYOBI, 14 — 3puTenbHas TpyOa, 15 — HaBOASIIMI BUHT 3pUTENBHON TpyOwI, 16 —
HaBOIAIIMM BUHT anuganbl, 17 — moacTaBka, 18 — moabeMHBIE BUHTEI, 19 — HaBOMAIIUNA BUHT JIMMOa,
20 — okymsp MHKpocKoma, 21 — 3epkaio.

3ananue 1

1. BaumatenbHO n3yunTh pucyHku 1 u 2. CpaBHUTH 00a mpuOOpa U ONPEICTUTh YeM OHHU
OTJIIMYAIOTCS.




2. 3apucoBaTh B pab04yI0 TeTpaab yCTPOMCTBO JIF0O0T0 TeofoauTa. O003HAYUTh OCHOBHBIE OCH U
4acTH mpudopa.

IHoaroroBka TeonoanTa Kk padore

[Tepen HauyaOM U3MEPEHUI TEOJOIUT YCTAaHABINBACTCS Ha/l TOUKOM B pabouee MOJI0KEHHE.

Jljis 3TOrO CHayvana CTaBAT IITATHUB TaK, YTOOBI LEHTP IUIOMIAJKU Il YCTAHOBKH INTAaTHBA OBLI
IIPUMEPHO HaJ TOYKOMW, a IUIOCKOCTh IUIOIIAJKH — TOPU30HTAJIbHA. TOJBKO IOCIE 3TOrO TEOMOJIMT
3aKpEIUIAIOT Ha IITaTUBE, IEHTPUPYIOT U TOPU3OHTUPYIOT MPUOOP.

[Tonnast ycraHoBKa npubopa B paboudee MOJNI0KEHUE CKIIAAbIBACTCA U3 €ro LEHTPUPOBAHUS HAJ
TOYKOM, TOPU30HTUPOBAHUS M YCTAHOBKH 3pUTEILHON TPYOBI JIs1 HAOIIOICHHIA.

Ilenmpuposanuem  Ha3bIBAIOTCS  JEUCTBMs, B  pe3ylbTaTe KOTOPbIX LEHTp JuMOa
TOPU30HTAIBHOTO KPyra COBMEIAETCS ¢ OTBECHOM JIMHHUEH, IPOXOIAIICeH Yepe3 TOUKY CTOSIHUA pudopa.
IlenTpupoBaHue MOXKET ObITh BBHIIIOJIHEHO C IOMOIIBI0 HUTSHOIO OTBECA JINOO ONTHYECKOro LEHTPHUPA.

[Ipy HEHTPUPOBAHUM TEOAOIUTA C IOMOIIBIO HUTSHOIO OTBECA LITATUB YCTAHABIIMBAETCS Tak,
YTOOBI OTBEC OKA3aJICs MPUOJIN3UTENILHO HaJl TOYKOW, a FOJOBKA HITaTHBA Oblja FOPU30HTAIbHA. 3aTEM,
ocia0uB CTaHOBOM BHHT, TE€OJOJUT MEPEMEINAIOT IO TOJIOBKE IITATHBA /IO TOJIOKEHUS, KOTJa OCTpHE
oTBeca OyJeT HaXOAUTHCSA HAJl LIEHTPOM TOUKHU; IIOCJIE ITOr0 CTAaHOBOM BUHT 3aKPEIIAIOT.

[Ipy LEHTPUPOBAHUH C MOMOILIBIO ONTUYECKOTO LIEHTPUPA TEOJOJUT MEPEMELIAIOT IO T'OJIOBKE
LITaTUBA 10 TeX MOp, OKA B MOJ€ 3pEHUs LEHTpUpa LIEHTP TOUYKH (Hampumep, LUIANKUA TBO3JSI B TOpLE
KOJIBIIIKA) HE COBIAJIET C LIEHTPOM CETKH HUTEH.

T'opuszonmuposeanue TEONONNUTA 3AKIIOYAETCS B IPUBEIECHUU OCU €r0 BpAILLEHUS B OTBECHOE
II0JIOXKEHUE, a CII€A0BATEIbHO, IJIOCKOCTH JIMMOa — B TOpPU3OHTaIbHOE MoJioxkeHue. [IpensapurensHoe
TOPU30HTHpPOBaHUE NpubOpa rpydO HOCTUTraeTcs NpU YCTAHOBKE IITaTHBA, a TOYHOE IpHUBEIECHUE
BBIIIOJIHSETCSl  MOABEMHBIMM  BHHTaMHU C  HUCIOJb30BaHUEM  IPEABAPUTENBHO  IOBEPEHHOIO
LMIMHIPUYECKOTO YPOBHS NIPU AJIMJIAJI€ TOPU30HTAIILHOTO KPYTa.

Yemanoeka 3pumenwvnoit mpyower st HaOnoneHUN BKJIIOYAEeT B ce0S YCTAaHOBKY TpPYObl U
OTCYETHOIO0 MHUKPOCKONA IO IJa3y HaOirojaress W MO IpeaMmery, T. €. (okycupoBaHue TpyObl IO
Ha0II0JaeMOH TIETIH.

OtcueTHbIe YCTPOHCTBA U B3ITHE 0TCYETOB

Omcyemom 10 YIJIOMEPHOMY KpYyry Ha3bIBAa€TCsl YIJIOBas BEIMYMHA JyTU MEXAY HYJIEBBIM
wmpuxom aumoéa 1 unoekcom anuoaowt. UlTpuxu numba, MEXIy KOTOPBIMU OKAa3bIBAE€TCS HMHJEKC,
Ha3bIBAIOTCA MIIAJIIMM M CTapliuM IITpuxamu. Il OLEHKM MHTEpBajia MEXAy MIaJLINM IITPUXOM
1uMOa ¥ HHAEKCOM CIIyXKaT Omcuemmble yCmpoicmaed.

B onrnyeckux TEoq0IMTaX NPUMEHSIOTCS INTPUXOBBIE M IIKAJOBBIE MHUKPOCKOIBI M PEXKE —
MUKpOMETpHL. [IpuHIMI JeHCTBUS yKa3aHHBIX OTCUETHBIX YCTPOMCTB OCHOBAaH Ha CIIOCOOHOCTH TJiasa ¢
BBICOKOW TOUYHOCTBIO BOCIIPUHMMATh COBIIAJCHUE IITPUXOB OAHOM IIKAJIBI CO IITPUXAMH JIPYrOH, a TaKXKe
OLICHUBATD JIECATHIE I0JIM MPOMEKYTKA MEXKAY ITPUXAMH.

MukpocKoOn-oneHMMK (IITPHXOBOH MHKPOCKOI) — 3TO OTCUYETHOE YCTPOMCTBO, B KOTOPOM
MHTEPBaJl MEXKy MJIAQJLIUM IITPUXOM U MHJIEKCOM OLIEHUMBAETCS «HA IJa3» J0 AECATHIX J0JeH JeneHun
mumOa (puc. 3). M300pakeHus LIKal U MHJIEKC pacCMaTpUBAIOT yepe3 OKYISIp MHKPOCKOIA, KOTOPBIH
pacroiaraercst psiioM ¢ OKyJIsIpOM 3pUTEIBLHON TPYOBI.

Pucynox 3. Ilone 3penus omcuemunozo Muxpockona-oyenwuxa meoooauma T30.
Omcuemuwi: no I'opuzonmanvrnomy xpyey 71°07'; no eepmuxanvromy kpyey 359°53'

B teononure T30 B nose 3peHUsI MUKPOCKOIA-OIEHIIIUKA CTPOATCS OJHOBPEMEHHO M300paXeHUs
IIKaJl TOPU30HTAJIFHOTO M BEPTHKAJIBHOI'O KPYroB ¢ 0oOmIMM HHIEKCOM. OTcueTsl OepyT IO OJHOM
CTOPOHE KPYTOB C TOYHOCTHIO 110 1'.




IIkaoBblii MHKPOCKON IIHPOKO HCIOIB3YETCSI B COBPEMEHHBIX TEXHMYECKUX W TOYHBIX
TE€OJO0JIUTaX C OJHOCTOPOHHUM OTCUMTBHIBAaHHEM IO JIMMOY. B mose 3peHust Takoro MUKPOCKOIa BUIAHBI
n3o0pakeHust nuUMOa M IIKaJIbl, JJIUHA KOTOPOM paBHAa M300paXEHHUI0 HAMMEHBIIEro (OOBIYHO
rpaxycHoro) naeneHus numoOa. MHAEeKcoM JUIsi oTcueTa CIYKHUT INTPUX JUMOA, PACIOJOKCHHBIA B
npezeiax MIKajbl.

B teomonmurax T15K, 2T5K, 2T30 u 4T30I1 (puc. 4, 5) orcueTsl MO TOPU3OHTAILHOMY KPYTy
HMMEIOT IIKaJbl JJII TOPU3OHTAIBHOTO U BEPTUKAIBHOTO KPYIOB, KaXkJasi U3 KOTOPBIX pasjeieHa Ha 60
yacteil. [lockonbKy 1eHa nenenus aumoOa 1°, omHo AeneHue mkanbl cootBercTByeT 1'. Ilpu oTcuere mo
MHUKPOCKOITY JIECSThIC JJOJIM HAMMEHBIIETO JICJICHUS IKAJIbl OLIEHUBAIOTCA Ha TJ1a3 ¢ TOYHOCTHIO 70 0,1".

OnHako 1IKajga BEPTHUKAIBLHOTO Kpyra MMeEeT JBa psja 1udp co 3Hakamu « + » U « - ». Ilo
HIDKHEMY PSTy CO 3HAKOM « - » OEpyT OTCUETHI B CIIyYasiX, €CIIM B MpejeiaX MIKaabl HaXOAUTCS IITPUX
BEPTUKAIBHOTO KPyra ¢ TEM K€ 3HAKOM.

Pucynox 4. Ilone 3penus omcuemuozo muxpockona meoooauma 2T5K.
Omcuemuwi: no I'opuzonmanvrnomy kpyey 174°55'; no eepmuxanvrnomy kpyey 02°05'

VY teogonutoB 2T30 u 4T30I1 nena geneHus mkain OTCYETHOrO MUKpockomna (puc. 4) paBHa 5',
OTCHYETHI 110 YIJIOMEPHBIM Kpyram OepyTcst ¢ TouHOCThIO 0,5'.

Pucynox 5. Ilone 3penus omcuemuozo mukpockona meoooauma 4T3011.
Omcuemul: no copuzonmanvrhomy kpyey 18°21'; no eepmuxanvromy kpyey +1°11'
no eopuszoHmanvHomy kpyay 95°46'; no eepmuxanvromy kpyey +0°46'

[Ilxama BepTUKAIBLHOTO Kpyra MMeeT JBa psaa noanuceid. Eciam mepem yuciom rpaaycoB
OTCYTCTBYET 3HAaK, OTCUET MPOU3BOAMUTCS MO BepxHel mkane oT 0 10 6 B HampaBJICHUH CJIeBa HAIPaBO.
Ecnun nepen uncnom rpaaycoB CTOUT 3HAK MUHYC MUHYThI OTCUMTBIBAIOTCS OT -0 10 -6 clipaBa HaleBo.
Otcuer npou3BOAUTCA C TOYHOCTHIO 10 30",

3ananmue 2.

1. [TpuBectu pubdop B pabouee MOJI0KEHHUE.

2. BBI6paTB TPU MPOU3BOJIBHBIC LECJIN U B3ATH OTCUCTEHI [0 BEPTUKAJIBHOMY M T'OPU3OHTAJIBHOMY
KpyTy. 3apucoBaTh B TETPAJb U NOANNACATh YBUJIECHHBIE OTCUETHI.

KonTpoJsbHBIE BOIPOCHI
1. Yto Ha3bIBacTCs TEONOIUTOM?
HazoBute ocHOBHBIE OCcH TpUOOpa
Urto Takoe kpemalibepa, HaBOISIINE U TOHEMHBIC BUHTHI?
Yto Ha3BIBAaCTCSI OTCYCTOM?
UTO 3HAYMT MPUBECTH TEOJOJIUT B paboyee MmojoxeHue?

Sk




IIpakTuyeckoe 3ansaTue Nel3. [loBepku Teogosmra.

Llenv 3auamus:

HayuuTbcst mpou3BOAUTH MOBEPKHU TEOIOINTA, 3aKPEMUTh HABBIKA OOpAIEHUS C TEOI0TUTOM.
Obecneuennocms 3aHAMUSL:

TeononuTsl co MTATUBAMU, TJIAHKH C TOYKAMH-IIEISAMH JIJI1 HaBEJISHUS, TUTAKATHI.

Coaepxanue padoThl
1. BBIOJIHUTE OCHOBHBIE MIOBEPKH.

IToaroroBka TeogosmTa K padore

[lepen HauaaoM U3MEpPEHUI TEOAOIUT YCTAHABIMBACTCS HAJl TOUKOM B pabouee MOI0KEeHHE.

Jlns 3TOrO CHavana CTaBAT IUTAaTHB TaK, YTOOBI LIEHTP IUIOIIAJIKU JUIsl YCTAHOBKU IITAaTHBA OBLI
MPUMEPHO HaJ TOYKOW, a IUIOCKOCTh IUIOMIAJIKM — TOPU3OHTaIbHA. TOJBKO MOCIE ATOr0 TEOHOJHT
3aKpEIJISIOT Ha IITAaTUBE, LIEHTPUPYIOT U TOPU3OHTUPYIOT PUOOP.

[Tonnas ycraHoBka mpubopa B pabodee MOJNIOKEHHUE CKIAABIBACTCS M3 €ro LEHTPUPOBAHMS HaJ
TOYKOH, TOPU30HTHPOBAHUS ¥ YCTAHOBKH 3PUTEIBHOU TPYOBI 1151 HAOIIOICHUH.

Llenmpuposanuem  Ha3bIBAIOTCS  JCWCTBHUA, B  pe3ylbTare KOTOPbIX IHEHTp Jumba
TOPU3OHTAIILHOTO KPyra COBMEIIAETCS ¢ OTBECHOM JIMHUEH, TPOXO/ISIICH Yepe3 TOUKY CTOSHUS Tprodopa.
LlenTpupoBaHe MOKET OBITH BHIMOJIHEHO C IIOMOIIBI0 HUTSHOTO OTBEcCa TMOO0 ONTHUYECKOTO LIEHTPUPA.

[Ipy LEHTPUPOBAHUMU TEOAOJIUTA C IOMOIIBI0O HUTSHOTO OTBECA LITATUB YCTAHABIIMBAETCS Tak,
9TOOBI OTBEC OKa3aJcsi MPUOIU3UTENILHO HAJl TOYKOM, a TOJ0BKa IITaTHBAa Oblla TOPU3OHTANIbHA. 3aTeM,
oca0uB CTaHOBOH BHHT, TEOJOJHUT IMEPEMEIIAIOT IO TOJIOBKE IITATHBA JIO TOJIOKEHUS, KOTJa OCTpHE
oTBeca OyJeT HaXOIUTHCS Ha/ LIEHTPOM TOUYKH; MOCTIE 3TOT0 CTAHOBOM BUHT 3aKPETLISIOT.

[Ipy LEHTPUPOBAHUH C MOMOILIBIO ONTUYECKOTO LIEHTPUPA TEOJOJUT MEPEMEIIAIOT MO T'OJIOBKE
IITaTUBA JIO T€X MOp, MOKa B IOJI€ 3pEHUS HEHTPHpa HEHTP TOYKU (HampuMmep, HUIANKHA TBO3S B TOpILIE
KOJIBIIIKA) HE COBMIAJIET C IIEHTPOM CETKH HUTEH.

T'opuzonmuposanue TEONONNUTA 3AKIIOYAETCS B IPUBEJIECHUU OCU €r0 BpAILEHUS B OTBECHOE
MI0JIOXKEHUE, a CIIe0BATEIbHO, IIIOCKOCTH JIMMOa — B TOpPU30HTalIbHOE MoJyioxkeHue. [IpensapurensHoe
TOPU30HTHPOBaHHE MpuOopa TPyOO JOCTUraeTcs MpH YCTAaHOBKE IITaTHBAa, a TOYHOE MPHUBEACHUE
BBINIOJIHSETCSI  MOABEMHBIMM  BUHTaMH C  HUCIOJb30BaHHMEM  IPEABAPUTENBHO  IOBEPEHHOIO
HAJTMHIPUYECKOTO YPOBHS IIPH aJIU1aJIe TOPU30HTAIBHOTO Kpyra.

Yemanoeka 3pumenwvnoit mpyower st HaOnmoeHUN BKJIIOYAaeT B ce0S YCTAHOBKY TpPYObl H
OTCYETHOTO MHUKPOCKOMA MO TJa3y HaOmojaTeNs W MO TpeaMeTy, T. €. (OKyCHpOoBaHHE TPYOBI IO
Ha0Jt01aeMOM LIEH.

IToBepku TeoxoMTa

[lepen Havasmom u3MepeHUM NPUOOP HEOOXOAUMO OCMOTPeTh. ONTHKA NOKHA OBITH YHUCTOM;
BpalllCHHE BEPTHKAIBHONH OCH — TMJaBHBIM M CBOOOAHBIM; H300paKEHHE CETKH HHUTEH — YeTKHM;
MOIbEMHBIE, HCTIPABUTENbHBIC, 3A)KUMHBIC U MUKPOMETPEHHBIC BUHTHI — MCIPABHBIMU, OCBEIICHHOCTH
LIKaJ — XOpOoIlas.

JleiicTBUS, UMEIOIIUE LIETBI0 YCTAHOBUTH COOJIOIEHUE MPEABSBISEMBIX K KOHCTPYKIIMU NpUdOpa
TFEOMETPUYECKUX YCIIOBU, HA3bIBAIOTCS HOGEPKAMU.

st oGecriedeHusT BBITIOTHEHUS HAPYIIEHHBIX YCJIOBHU MPOU3BOAST OCHIUPOBKY (PezyiuposKy)
npubopa.

OCHOBHBIE T'€OMETPUUYECKHUE YCJIOBUS, KOTOpbIE JOJKHBI OBITh COOJIIOJIEHBI B TEOJOJIUTE,
3aKJII0YalTes B cnenyromem (puc. 1):

1. Ocv yununopuuecxkoeo yposuss UlUI Oondxcna Ovimv nepneHOUKYIApHA K OCU 8PAUJeHUS.
meooonuma ZZ.

2. Busupnas oce spumenvrot mpyovt VV 0onxcna 6bimb nepneHoOuKyisipHa K 20pU30HmaibHou
ocu meodonauma (ocu spawernuss mpyoot) HH.



3. Topuszonmanvnas oce meoooruma HH Oondicna Ovimb nepneHOUKyIspHA K OCU 8PALYeHUs
meoooauma ZZ.

Pucynox 1. Ocnosmnvie ocu meodonuma: ZZ —ocwvio epawjenuss meoooauma, VV — eusupuas oco
HH — 2copuzonmanvuas ocs, U;U; — ocb copuzonmanvhoco yurunopuveckozo yposus, UUs — oco
8EPMUKATLHO20 YUTUHOPUUECKO20 YPOBHS

I[J'IH CO6J'II-OI[€HI/I$I 9THUX YCJIOBI/Iﬁ BBITOJIHAKOTCA CICAYIOMIUC ITIOBEPKHU TECOAOIUTA:

Ilosepka yununopuueckozo ypoeua aiuoadslt 20pU30OHMAIbHO20 Kpy2a.

[lepneHAUKYISIPHOCTh OCH YPOBHSI BEPTUKAIBHOW OCH TEOIOJUTA MPOBEPSAETCA CIEAYIOIINM
obpazom. CriepBa anuaajga MOBOpAaYMBAETCS TakK, YTOOBI YPOBEHb pacrojiarajics mapajuielbHO MPsIMOU,
COCIMHSIIONIEH JIBa TOJBEMHBIX BUHTA TOJICTAaBKH, U BPAIICHHEM ATHUX BHUHTOB B MPOTHUBOMOJIOKHBIX
HaIMpaBJICHUSAX BBIBECTH IY3bIpeK ypoBHsA Ha cepenuny. Ilocnme ammpana moBopauuBaercs Ha 90°u
TPETHUM TOJBEMHBIM BUHTOM ITy3bIPEK YPOBHS BBHIBOAMTCS Ha CEpPEAMHY. 3aTEM IMOBEPHYB aluaaay Ha
180°u oneHuBaeTCs CMeEUIeHHE My3bIpbKa OT CpeaHEero mojoxeHus. Eciu mpu MOBEpKH ypOBHS
CMEIICHHUE ero My3bIphbKa MPEBBIIIAET OJHO JCJICHHE, TO TTOJIOBUHA CMEIIICHHS UCIPABIISETCS C IOMOIIIBIO
UCIPABUTENBHBIX BUHTOB YPOBHS. A BTOpasi MOJOBUHA C TIOMOIIBIO BPALICHUS MTOABEMHOTO BUHTA.

Ilosepxa cemku numeit.

Oona u3 Humet cemku OOJIHCHA ObIMb NAPALLENbHA, OPY2asi NEPNEHOUKVIAPHA K 8ePMUKAIbHOU
ocu meoooauma.

BrimonHenue gaHHOTO YCiIOBHS TpeOyeTrcs IS CO3/MaHus YAOOCTBAa INPU BU3WPOBAHWU HA
OTBECHBIE MPEAMETHI (Harpumep, Bexu). s 3Toro, THIaTeIbHO YCTAHOBUB OCh BpAIllEHUs TEOJONINTA B
OTBECHOE TIOJIO’KEHUE, BUSHPYIOT Ha HUTHh OTBECA, MOJIBEICHHOT0 Ha paccTostHuH 5 — 10 M ot mpubopa.
Ecnu BepTUKaNBHBIN MITPUX CETKH HUTEH HE COBMAJaeT ¢ M300pakeHHeM HUTH OTBeca, TO HEOOXOAMMO
WCIIPABUTH €€ TOJIOKEHUE ITyTEM TTOBOPOTA.

st 5TOrO Ccierka ocnabNiOT BUHTHI, CKPEIUISIOIINE OKYISPHYIO YacTh C KOPIYCOM TpPYOBI, U
MMOBOPAYHMBAIOT OKYJISIPHYIO 9acTh BMECTE C CETKOH HUTEH 10 TpeOyeMOro TOJIOKEHUS; 3aTeM BUHTHI
3akpersioT. OTKIOHEHHE BEPTUKAIBHOTO IITPHXa OT OTBECHOM JIMHHM JOMycKaeTcs He Oojee ueM Ha
1/3 BennunHbBI OMCCEKTOpPA CETKU HUTEH.

[Tocne OCTHUPOBKM BTOPOM OCHOBHOM IITPUX CETKU JOJDKEH OBITh TOPH3OHTAJIbHBIM, TaK Kak
B3aMMHAsl TIEPIICHIUKYIIIPHOCTD IITPHUXOB FapaHTUPYETCS 3aBOIOM-H3TOTOBUTENIEM. UTOOBI YOS TUTHCS B
9TOM, HABOJSAT TOPU3OHTANBHBIN INTPUX HA KAKYIO-THOO TOYKY M HABOJASAIIMM BHHTOM OBOPAYMBAIOT
ATy TOPU3OHTAIHLHOTO KPyTa; MPH 3TOM MOBEPSEMbIH MTPHUX JODKEH OCTaBAaThCS HA U300paKCHHUH
ToukH. [Ipy HEBBIIOTHEHUH YCIIOBUS FOCTUPOBKY MTOBTOPSIOT.

Ilogepka KoNUMAUUOHHOU OUIUOKU.

He nepnenaukyasipHOCTh BU3UPHOU OCHU 3pUTENIbHON TPYOBl TOPU3OHTAIBLHOM OCH OMpEeIaeTcs
creaytomuM oOpasoM. [Ipu monokeHue TeomoNIuTa «KpYr CJeBa» HABOAMTCSA 3pHUTENbHas Tpyba Ha
BU3UPHYIO LI€Jlb, YIAJCHHYI0 HE MeHee yeM Ha 50 MeTpoB, HampaBieHHE Ha KOTOPYIO TOPU30HTAIbHO
(oTkiOHEHME He Oosee 2°), U ¢ TOPU30OHTANIBHOrO JUMOa cHuMmaetcs nokasanue KJI;. [Torom nmosropsercs
HaBEJIICHHE IpPHU TIOJOKEHHE TEONOJINTA «Kpyr cmnpaBa» M cHumaercs mnokasanue KII;. Ilocne
OCBOOOXKIAeTCs 3aKpeNUTENIbHBbI BHUHT JMMOa M TEOAONUT pa3BopauuBaercs Ha 180°m cHoBa
3akperuisieTcs. Ha Tyxe 1ienp onsaTh HABOAUTCS 3pUTENIbHAS TpyOa M MPU ABYX MOJIOKEHHSX TEOA0JINTA



cauuMarotcst nokaszanust KJI, u KII,. Ilocime Toro kak Bce OTCUETHI CHSTHI MPOU3BOAMUTCS PACUET IO
dhopmyre:

c (KJI; — KII; + 180°) + (KJI, — KII, £+ 180°)
4
Ecnu mpu moBepkH KOJUIMMAIMOHHAsi OMIMOKAa MpPEBBIIACT JBOWHOM TOYHOCTH OTCYETHOTO
npucrnoco6aeHue Teoponuta (st reogonuta 2T30 c=1"), ToO MPOU3BOIUTCS IOCTUPOBKA (MCIIPABIICHHE).
ITpumep:
KJI1=154°32"  KJI,=148°50'
KII,=334°34"  KII,=328°50’
(154°32" — 334°34' + 180°) + (148°50' — 328°50' + 180°) -2’

= —0°30"
4 4

C

Ilosepka zopuzonmansvhoit ocu meodonuma.

[TapamnensHOCTh OCH YpPOBHSI NpU TpyOe BHU3UPHOW OCH 3PUTEIBHOW TpPYObI IMpOBEpseTCs
cienyromeM criocoooM. OT cTensl Ha paccTostare 10 — 20 METpOB yCTaHABIMBAETCS TEOJOIUT B pabodeM
COCTOSIHME W Ha BbICOTE BhIOMpaercs Touka. [locie 3Toro 3putenbHyr0 TpyOy MPHUBOIAT B HYJIEBOE
COCTOsIHME (OTCYET MO rOpu30oHTAIbHOMY Kpyry 0°0') m oTMEYaroT Ha CTEHE MPOCKIUI0 MEPEKPECTUs
CeTKM HHUTEH. 3aTeM 3pUTENbHYIO0 TPyOy MepeBOJAT uepe3 3€HUT U OIATh HABOJAT Ha TOYKY, KOTOpas
Obula BBHIOpaHa NEPBOHAYAIBHO. A Ha CTEHE B HYJIEBOM YPOBHE OTMEYAETCS BTOpAs MPOESKIUS
nepekpectuss HuTel. Ecnmu HamMedeHHble Ha CTEHE TOYKH COBIAJAIOT, TO HCIIpaBIIEHHE HE Tpelyercs.
KOctupoBka npon3BoAUTCS TOJBKO B MACTEPCKOI.

Iloeepka mecma nynsa (MO).

Mecmo nyna MO eepmukanbro2o kpyea 001xcHo 6bimsb pasro 0° 1ubo 6vime Oauskum K 0°

Mectom nyns (MO) Ha3bpiBaeTCsi OTCYET 10 BEPTUKAJIBHOMY KpYTy, KOTJa BHU3HpPHAs OCh
3pUTENBHON TPYOBl 3aHUMAET CTPOTrO TOPU3OHTAIBHOE IMOJIOKEHHE, a MY3bIPEK YCTAHOBOYHOTO YPOBHSA
MIPHU AJIM]1a]1€ TOPU3OHTATIBHOTO KPYyra HaXOIUTCS B HYJIb-ITYHKTE aMITyJIbl YPOBHS.

IlocenoBaTeIbHOCTH BHINOJTHEHHUS MOBEPKHU

W3mepenust BBITIOJIHSIIOT HE MEHEE 4YeM ABAXIbl MPU JBYX MOJIOKEHUAX KpPyTa, Jejas OTCUETh
KJI u KIL

1. YcraHaBiaMBarOT U TIIATENBHO TOPU3OHTUPYIOT TEOJAOIUT 110 YCTAHOBOYHOMY YPOBHIO.

2. lIpu KJI («kpyr 5eBo») BU3HPYIOT Ha NPOU3BOJBHO BBIOPAHHYIO TOYKY U 3aKPEIUISIOT
3pUTENBHYIO TPYOY.

3. IIpoBepsIoT MoN0XKEHUE My3bIpbKa YCTAHOBOYHOTO YPOBHSI.

Ecnu my3pIpek HaXOIUTCS B HYJIb-IIYHKTE (HA CEPEAMHE), TO OCYIECTBISIOT TOYHOE HABE/ICHUE
CETKU HUTEH Ha TOYKY U 3aTe€M IO BEpTHUKAIHLHOMY KpyTy TeogonuTa 6epyt orcuet KJL

Ecnu my3sipek cMecTuiCS ¢ Hy/Ib MYHKTa, TO MOJABEMHBIM BHHTOM, PACIIOJIOXKEHHBIM I10
HaIlpaBJICHUIO BU3UPHOM LIE€TH, BBIBOJAT MY3bIPEK YPOBHSI Ha CEPENIMHY, 3aT€M YTOYHSIOT HaBEJICHHE
CETKM HUTEW Ha TOUKY U TOJIBKO mociie 3Toro 6epyt orcuet KJI mo BepTuKaIbHOMY KPYTy.

4. OtkpenuB TpyOy, nepeBoasiT ee uepe3 3eHUuT U npu KII («kpyr mpaBo») BBHIMOIHSIOT rpydoe
HaBeJICHHE Ha BHIOPAHHYIO TOUKY.

5. 3akpenuB 3pUTENbHYIO TpyOy, YTOUHSIIOT IIOJIOKEHHE IYy3bIpbKa YPOBHS, COBMENIAIOT
NepeKpecTre CeTKU HUTel ¢ HaOmoqaeMoi Toukoil u 6epyt orcuer KII .

6. Boruucnstor «mecto Hyns» MO, mpu 3TOM B 3aBUCMMOCTH OT Mojenu Tteopoiauta MO
BBIYHUCIISIFOT TI0 PA3JIMYHBIM (hOpMYyJiaM, YTO CBSI3aHO C Pa3udreM B OIU(POBKE BEPTUKATHHOTO Kpyra y
Pa3HBIX MOJIENIEN TE€OI0IUTOB.

Hnst reoqonuta T30 u 2T30M:

+180°
MO = KJI + KIT £180
[Tpu 3TOM K OTCUETY, KOTOPHIK MeHbIe 90°, Hago mpudaBuTh 360°
Just reogonmta 4T30I1:
KJI + KII
2

7. Mecto HyJnsi PEKOMEHIYETCS OMNPEAeNATh ABAXKABI (I IBYX DPa3IUYHBIX HAOII0JaeMbIX
TOYEK).



8. U3 nBykpatHoro onpeneneHuss MO HaxoasT ero cpeaHee 3HaueHue. Ecim oHO He MpeBbIlaeT
JIBOMHOM TOYHOCTU OTCUETa MO BepTUKaIbHOMY Kpyry(1'mmu 60”), To yclioBHe MOBEPKU BHITIOJHEHO. B
MIPOTUBHOM cITydae HEOOXOIMMO TPOU3BECTU FOCTUPOBKY.

IHopsiiok BbINOJTHEHHUS OCTUPOBKH

1. Ha BepTukaibHOM Kpyre ycTaHaBiauBarOT oTcueT, paBHbli KJI- MO uin MO —KII —-180°. Tlpu
3TOM TOPU30HTAIIbHAS HUTh CETKH CMECTUTCS C HA0JIF01aeMOM TOYKH.

2. CBMHYMBAIOT KOJIMAYOK C OKYJISPHOM YacTH 3PUTEIBLHON TPYObI M C TMOMOIIBIO IIIMWIBKA
OCJIa0JISIOT OJIMH M3 TOPU30HTAIbHBIX UCIIPABUTEILHBIX BHHTOB CETKH HUTCH.

3. BepTukanbHBIMH HCHPABUTEIBPHBIMA BHHTAMU CETKH BHOBBH COBMEIIAIOT TOPHU3OHTAJIBHYIO
HHUTh CETKH C HAOJII01aeMOM TOYKOM.

4. 3araruBaroT MIMWIBKON paHee 0CiIabJeHHBIN TOPU30HTAIBHBIA UCTIPABUTEIbHBIA BUHT CETKH
Y HAaBMHYMBAIOT 3alTMTHBIN KOJIMTAYOK HA OKYJISIPHYIO YacTh TPYOBI.

[Ipu BBITTOTHEHUH OCTHPOBKH «MECTa HYJIS» HEOOXOIMMO CIEAUTH 3a TMOJIOKEHUEM ITy3bIphKa
YCTaHOBOYHOT'O YPOBHSI U B CIlydyae CMEIICHHS IOCJIEIHET0 BO3BpAIllaTh €r0 B CPEIHEE MOJ0XKECHUE
MOJbEMHBIMU BUHTAMU IMOJICTaBKH.

3ananmue

1. IlpuBectn mpubop B pabouee MOI0KEHHUE.

2. BbINOIHUTE NOBEPKY YPOBHs (Hanmucath (OpMYIUPOBKY, HAIIMCATh PE3yNIbTaThl HAOIIOACHUN B
TeTpaib)

3. BBINOJHUTH OBEPKY CETKU HUTEH (HanucaTh GOPMYIUPOBKY, Pe3yIbTaThl HAOIIOACHU).

4.BbINOTHATH TOBEPKY KOJUTMMAIIMOHHOW OIMMOKHM (Hamucath (HOpMYIHPOBKY, pe3yJIbTaThl
HaOIIOACHUN U BBIYMCICHUM 3aHECTU B TETPAJlb).

5. BemonauTs noBepky mMecta Hyas MO (Hanucatb popMyIupOBKY, Pe3yIbTaThl HAOMIOJCHUNH U
BBIUMCIICHUH 3aHECTH B TETPA/b).

KonTpoJsbHbBIE BOPOCHI

1. Yro Ha3bIBaeTCs MOBEPKON U FOCTUPOBKOI?

2. HazoBuTE OCHOBHBIE TOBEPKH TE€OI0INTA?

3. HazoBute ocHOBHBIE ocH mpudopa?

4. Yro Ha3pIBacTCSI MECTOM HYJIA U KaK €T0 OIPEAEIUTD?
5. Yto Takoe KOJUIMMAIIMOHHAs OmnoKa?

IIpakTuyeckoe 3ansaTue Nel4, 3mepeHnue ropu3oHTAILHBIX YIJI0B. BegeHnne :xypHaja yrioBbix
HU3MEepeHMH.

Lenv 3auamus:

[IpuoOpecTn mpakTHYECKUE HaBBIKH 10 U3MEPEHHUIO TOPU30HTAIBHBIX YTIIOB TEOOJIUTOM.
Obecneuennocms 3aHAMUSL:

Teomgonut 4T30I1, mraTus, pelku

Cooepoicanue npakmuuecko2o 3aHAmusl

1. 3MepuTh TOPU30HTANBHBIA YTOJI MEXY IBYMs HAIIPABICHUSIMU.

IHopsinok BbINOJHEHHS Pa0OTHI
H3mepenne ropu3oHTAIBHOIO YIJa.
I/I3MepeHHe YTJIOB CJICAYCT BBIIIOJHATH IOBEPECHHBIM TCOA0JIUTOM.
B 3aBucMMoOCTM O KOHCTPYKIMH NpUOOPOB, YCIOBHHA HM3MEPEHMH M NPEABABISIEMBIX K HUM
TpeOOBaHUI MPUMEHSIOT CIEAYIOIINE CIOCOOBI U3MEPEHHS TOPU30HTAIBHBIX YIJIOB:
e Cnocoo6 npuemos (1nu cocod OTAEIBHOTO YIiia) — JAJIS U3MEPEHHSI OT/IENIbHBIX YTJIOB
IIpU MPOJIOKCHHUU TCOAOJMUTHBIX XOA0B, BBIHOCC ITPOCKTOB B HATYPY U T. .




e Cnocod Kpyzoevix npuemos — JJig U3MEPEHUS YIIIOB U3 OJTHOM TOUKH MEX]Yy TPEeMs U
6OHCC HAIlpaBJICHUAMU B CCTAX TPUAHTYJISINUU U TOJIUTOHOMCTPUU BTOPOTO U 60.]166
HU3KHX KJIACCOB (Pa3psioB).

e Cnocod noesmopenuii — 1Jig U3MEPEHUS YTIIOB, KOTJa HEOOXOJAUMO MOBBICHTh TOYHOCTH
OKOHYATEIBHOTO pe3yjbTaTa H3MEPEHHsS IyTeM OCIAa0JICHUS] BIIMSHUS TOTPEITHOCTH
OTCUHUTLIBAHHWA, HCIIOJIB3YCTCA IIPpU pa60Te C TCXHHUYCCKUMH TTOBTOPUTCIIBHBIMU
TEOJIOJUTAMHU

B reose3un n3aMepsr0T npaBblie WK JIEBBIE IO X0y TOPU3OHTAIBHBIE YTIIBI criocoOoM mpuemMoB. [Tpu
3TOM MpOrpaMMa U3MEPEHHS JJOJDKHA MPETyCMaTPUBATh KaK MOXHO 00Jiee IMOJTHOE NCKITFOUECHUE BIUSTHHS
OCHOBHBIX TIOTPEITHOCTEN TEO0JIMTA HA TOYHOCTh H3MEPEHUS yTiia.

Cnocod npuémoeé (cnocod omoenbHo20 yzia) WCKIHOYACT BO3MOXKHOCTH T'PYOBIX OIIMOOK MpH
m3mepenun yria. (Pucynok 1)

A

Pucynox 1. Cxema uzmepenusi yena cnocooom npuemos.

TeomonuT ycTaHaBIWBAIOT B BepHIMHE yriia (B KaOWHETe Ha MPEIYCMOTPEHHBIX MeCTax IS
yYCTaHOBKU MTPUOOPOB), MPUBOAST B paboyee mosioxkeHue. [ Opu30HTaIbHBINA Yol U3MEPSIOT ABAK/BL, IPU
JBYX MOJIOKEHUsAX 3putenbHoi Tpyosr: mpu KJI u KII.

W3mMepeHue ropu30oHTAIBHOTO YIja MpH OAHOM IOJIOKEHUH BEPTHKAJIBHOTO Kpyra HasbIBaeTcs
NOIYNPUEMOM, A TIPU ABYX TOJOKEHUSIX BEPTUKAIBHOTO KPYTa — HOIHLIM NPUEMOM.

[Tpu n3MepeHur ropU30HTAIBHOTO YIIIa JUMO TOJIKEH ObITh 3aKpPEeniéH.

Llopsadok uzmepenus copusonmanvro2o y2na. BHadane u3MepstoT yroyl Npu OJHOM IOJOKEHUU
kpyra, Hanpumep, npu KII. OTkpemnstor anuaany, 3pUTENbHYIO TPYOY HABOAST CHAuYala Ha Npasyro
TouKy. OCYIIECTBIISIIOT TOYHOE HABEJCHHE Ha TOYKY HABOJSAIIMMH BUHTAMH aJHIAAbl U 3PUTEIHHON
TpyObl. bepyT OTCUET @ MO TOPU3OHTAIBHOMY KpPYry MHKpPOCKOIA, 3alUCBIBAIOT B JKYPHal YTJIOBBIX
m3mepenuit (Tabmuma 6,a). 3amem HABOIAT 3PUTEIBHYIO TPYOy HA J1€8)10 MOYKY, CHUMAIOT OTCUYET b,
3aMMCHIBAIOT B KypHal. TakuMm o0pa3oM U3MEPHIIU YTroi. Beiuucisemcs OH KAk pazHoCmb OmMcyémos Ha
npagyio u 1esyro mouku no popmyne:

.81(11 =a-—b

I7i€ a U b - OTCYETHI HA MPABYIO U JIEBYIO TOUKH.

BrruricneHHBIN yroil 3alyChIBAOT B )KYPHAT H3MEPEHHUSI YTIIOB B rpady «yTIIbI MOTYIPUEMOBY.

[lepen m3MepeHHeM yriia BTOPHIM HOMYNPUEMOM JIUMO 20PU3OHMANILHO20 Kpyed OMKpPenjision,
IMOBOPAYMBAIOT BEPXHIOK YacTh TEOJOJIUTA ~ Ha 90" u 3aKPETUISIIOT JTUMO. DTO JEHCTBHUE HA3BIBACTCS
coumsv qum6. TpyOy TmepeBOIIT dYepe3 3€HUT W TOBTOPAIOT M3MEpPEHUs yria B TOW ke
MOCJIeI0BAaTEebHOCTH, HO mpu Kpyre jeBo — KJI. Pe3ynpTaThl M3MepeHUl 3alMCHIBAIOT B KypHAI
YIJIOBBIX U3MEPEHUHN. BBIUHCIIAIOT yroJl.

Ecnu oTcu€r Ha mpaByr0 TOUKY MEHBIIIE OTCYETA HA JIEBYIO TOUKY, TO CHayaua K OTCUETY IpaBoOMt
TOYKH MPUOABISIOT 360" a sarem or MOJIy4eHHOM CYMMBI BBIYUCISIOT OTCYET HA JIEBYIO TOYKY
[ies.PacXoaeHre 3HAYEHU yria He OJDKHO MPEBBINIATh JABOWHOM TOYHOCTH mpubopa, T. e. 1. B
MIPOTUBHOM cllyyae U3MepeHus NoBTOpsitoT. HaxonsaT cpenHee apudpmernieckoe U3 IByX 3HaAUEHUH YIIIOB
B MOJIypuEMAaxX, 3alHChIBAIOT B Tpady «CpeaHee U3 YIrioB.

[Ipumep 3anoHEHNS )KypHaAJIa U3MEPEHUS YIJIOB HA PUCYHKE 2



XKypHan usmepeHus 2o0pu3oHMANbHbIX y2/108
cnocobom npuemos
AaTta: «18» okTabpsa 2019 1. Habnatogan: Kannmvosa C.H.
TeocgonunT:;4T30 I
Bpuraga N2_a___

HOMepa Touek yriabl U3
BU3MpORB Kpyr Orcuer nonynpu yron
CTOAHWUSA no MK cpeaHni
aHuA eMoB
2 K 119°37°
. 32°57
3 KA 152°34
n.1i 2°56'
2 KM 299°35’ o 325
32755
3 K 332°30’

Pucynox 2. Ilpumep 3anonnenus scypHana usmepenutl 20pu3oHmaibhblx y2i08.

3aganue

W3MepuTh TOpU30HTAIBHBIN YroJl MEXy 3aJaHHbIMM TOYKAMM (TOYKHU 3aJacT IpernojaBaTellb).
PesynpTaThl U3MepeHUii U BBIYUCICHUH 3aHECTH B Tabnuny 1.

Tabmua 1

HOMEpa TOYEK Kpyr Otcuer 1o YTJIBI U3 yroi
CTOSIHUS | BU3UPOBAHUS I'K HOJYIPUEMOB | CpeIHui

KoHTpoJibHbBIE BONIPOCHI:

1. Yto Takoe TOpU30HTAIBHBIN YroJl B T€01€3UH?

2. Yro Takoe BEPTUKAIBHBIN Yroj B Ieo1e3un?

3. Kak onpenenuts MecTo HyIs T€o10IUTa?

5. Kakue crioco6b! U3MepeHHsi TOPU30HTAILHOTO yTJIa Bbl 3HaeTe?

IIpakTuyeckoe 3ansiTue NelS. 3mepenue BepTHKAJBHBIX YIJIOB. BeaeHue s)kypHaJia yrioBbIx
HU3MEepeHMH.

Llenv 3anamus:

[TproOpecTu NpakTUYECKHE HABBIKH 110 U3MEPEHUIO BEPTUKAIBHBIX YITIOB TEOJOTUTOM.
Obecneuennocmo 3aHamus:

Teonomut 4T30I1, mratus, perku

Cooepoicanue npakmuuecko2o 3aHAmMuUs

1. 3MepuTh BEpTUKAIBHBIE YIJIBI 3a/IaHHBIX HAIIPABJICHUI

IHopsiaoK BHINIOJHEHHS PA0OTHI

HN3mepenne BepTHKAJIBHOIO yrJjia

Bepmukansusim yznom Ha3bIBA€TCS yroJl vV, COCTaBICHHBIM TOPU30HTAIBHOM IUIOCKOCTBIO M
nuHUEN Bu3MpoBaHUA. OH elé Ha3bIBACTCS Y210M HAKIOHA, TAK KAK B IOJIEBBIX YCIOBHUAX H3MEPSIOT
HaKJIOH JTUHUH. ['Opr30HTaIbHAS MIIOCKOCTh KOHCTPYKTHUBHO 3aJI0KEHa B IPUOOpeE.

BepTukanbHblil yrosl MOXKET OBITb HOIOXMCUMENbHBIM, €CIIA JIMHUS BU3MPOBAHUS PACIIONIaraeTcst
BBIIIIE TOPU3OHTAIBHON IUIOCKOCTH, U ompuyamenvhvimM, eclii — Hibke (PucyHok 3), T. €. BepTUKaIbHbBIE
YTJIbI U3MEPSIIOTCS OT JIMHUU TOPU30HTA.




[TpyHIMIT M3MEpEHUsT BEPTHKAIBHOIO yrja TAaKOW jk€, KaK M TOPU30HTAIBHOIO — IIOJIHBIM
npuéMoM. M3mepeHre BepTUKAIbHOIO yIila MPOU3BOAUTCS BU3MPOBAHUEM Ha HAOIOJAEMYI0 TOUKY IpH
nByx nonoxxenusx kpyra KII n KJI.
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Pucynok 3. Bepmukanvhuoie yenvi

[lepen m3MepeHneM BEPTHKAIBHBIX YIJIOB HEOOXOAMMO M3MEpHTh 3HaueHHe Mecta Hyas (MO)
BeptukanbHoro kpyra. st teomonutoB 2T30I1, 4T30I1 ¢ norosxcumenvnot u ompuyamenvHou

oyughposxotl denenuti aumba epmuxairbHozo kpyea MO BbIYUCISETCS 110 GopMyIie:
KJI + KII
2

Y HE JI0JDKHO mpeBbImaTh + 2/, 1. e. MO <+ 2’

Kak onucano BbllIe, M3MEpPEHUE BEPTUKAIBHOIO yIila CBOAUTCS K CHATHIO OTCUETOB I10
BepTukagbHoMy Kpyry npu KIT u KJI, koTopsie 10/KHBI OBITH C TPOTUBOIIOIOKHBIMU 3HAKAMH, HO
YKCJIOBBIE 3HAYEHUS HE JJOJKHBI OTIMYATHCA Ha £ 2', YTO SABJISETCS KOHTPOJIEM U3MEPEHHUSI yTJIa.
/eiicmeumenvnoe 3nauenue yzna no 3naxy npunumaemcsa no KJI.

Beprukanbhsiii yroiu, usmepennsiii npudopamu2T30I1, 4T30I1, Beruucnsgercs no gopmyse:

|KJT + KIT|

V—iTZKﬂ—MOZMO—KH

HpHMep 3aIl0JIHCHUS XXYypHaAJla I/ISMGPGHI/Iﬁ BCPTUKAJIBHBIX YIJIOB IIPUBEACH HA PUCYHKC 4.

XKypHan usmepeHus 8epmuKanbHbIX Y2108

Homepa moyek 3HayeHue
susuposa Kpye Omcyem Mecmo | sepmukan
cmoaHUA us no BK Hyns (MO) bHO20
yana
[e] I
2 KJ1 9%%1 0%z | 9%2"
2 KT | -9%3'
ni
3 KN | -2%5"
-0°1" | -2°y4'
3 K| 2°%3

Pucynox 4. [lpumep 3anonnenus scypHana usmepenuti 6epmuKaibHblX Y2ios.

3aganue

W3MepuTh BEpTHKAJIBHBIA YIJIBI Ha 3a/laHHbIE HANpaBiIeHUs (TOYKM 3a/aeT MPEeroJiaBaTelb).
Pe3ynbrarel u3MepeHnit U BEIYUCICHUN 3aHECTH B Ta0IHILy 2.

OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

Tabnuna 2
HOMEpa TOYEK Mecto | 3HaueHue
Kpyr Oreuer no HYJIs BEPTUKAJIBHOTO
CTOSIHHUSL | BUBUPOBAHUA by BK Y p
(MO) yria




KJI
KII
KJI
KII

o.1

W (W[

KoHTposbHbIE BOIPOCHI:

1. Yto Takoe TOpU30HTaIbHBIN YroJl B T€0AE€3UU?

2. YTo Takoe BEPTUKAIbHBIN Yyroy B T€0/1e3Un?

3. Kak onpenenutb MeCTO HYJIsl TEO0JIUTA?

5. Kakue croco6bl n3MepeHusi TOpPU30HTAIBHOIO yIJla BbI 3HaeTe?

IIpakTuyeckoe 3ausiTue Nel6. U3mepenue azumyToB. OnpeneieHue ropu30HTAIbHBIX MPOJIOKEHHU I
JINHU, U3MEPEeHHbIX HUTAHBIM JaJIbHOMEPOM TEO10JIUTA.

Lenv 3auamus:

[TproOpecTu npakTUUECKUE HABBIKU 110 U3MEPEHHIO a3UMYTOB JIMHUM U PaCCTOSHUI HUTSIHBIM
JAJIbBHOMEPOM.

Obecneuennocms 3anuAMuUA.

Teononut 4T30I1, Gyccomnp, MTaTUB, pEUKH

CoOeporcanue npakmuiecko2o 3aHamus

1. U3MepuTh a3uMyThl JTUHUH 10 4 CTAalIMOHAPHBIM pPEUKaM.

2. 3mepuTh 4 pacCTOSHUS 10 HUTSHOMY AaJIbHOMEDY.

IMopsinok BbINOJHEHUS PAOOTHI
1. H3mepenue maznumnozo azumyma.
MarduTHbIif a3UMYT — 3TO FOPU3OHTAILHBINA YrOJI, U3MEPEHHBIN 110 X0y YaCOBOW CTPEIIKH OT
CEBEPHOTO HAINPABJICHHWS MAarHUTHOTO MEpHIMaHa 10 HampaBleHUsS Ha mpeaMmer. Ero 3HaueHuss MOTyT
6b1Th 0T 0° 10 360°. (prcyHoK 1)

BOCTOK
90°

Pucynox 1.

MarHuTHBII a3UMYT HalpaBJICHUS ONPEEIIIETCS ¢ TOMOILBIO OPUEHTUP-0YCCOHN, KOTOpast
MpPUKpeIJieHa K KOJOHKE TeoJoyinTa. BHyTpu Oycconu Ha ocTpue BpallaeTcs MarHUTHas CTpeiKa y
KOTOPOW CHMHHM KOHEIl HAIIPpaBJICH Ha CEBEPHBIN MOJIIOC, a KPACHBIM — Ha FOXKHBIA. VI3mMepenue
MarHMTHOTO a3uMyTa HalpaBJIEHUS MOYKHO BBIIIOJHUTH JIBYMS CIIOCOOaMHU.

Ilepeuvtit cnocoo:

1. 3akpensioT TMMO, OTKPEIUISIIOT alluAany U COBMEIAIOT HYJIU JTUMOa U anuaaibl
(ycTaHaBiIMBAIOT MO TOPU30HTAILHOMY KpyTy oTcyeT, paBHbli 0°00"), 3aKkperuisiioT anuaany.

2. OpHEeHTHUPYIOT T€OI0JIUT [0 MATHUTHOMY MepUAHany. /71t 3Toro OTKperuisoT 1umMo u
MIOBOPAYMBAIOT TEOJOHUT TaK, YTOOBI KOHIIbI MArHUTHON CTPEJIKM COBMECTHIIMCH C COOTBETCTBYIOLIUMHU
HITPpUXaMH OpUEHTUP-0ycconn. 3akperisioT TMMO. TouHoe coBMelIeHIE BBITOIHSAIOT HAaBOASIIIUM
BUHTOM JINMOA.

3. OTKpemIsoT aauaasy, BUSHPYIOT 110 3aJJaHHOMY HallpaBJIEHUI0, OEpyT OTCUET MO
TOPU30HTAIBHOMY Kpyry. OH paBeH 3HaU€HUIO0 MarHUTHOT'O a3UMYTa.



Bmopoii cnoco6:

1. OpueHTHUPYIOT TEOOJIUT 110 MATHUTHOMY MepHUArany. [|Jist 3TOro OTKpEIvIsioT aauaany u
MMOBOPAYHMBAIOT TEOJOIHT TaK, YTOOBI KOHIIBI MATHUTHOM CTPENIKH COBMECTHIIUCH C COOTBETCTBYIOLTUMU
MITPUXaMHA OPUEHTUP-0YCCOMH. 3aKPEIUIAIOT alU1ay. TOYHOE COBMEIIEHUE BBITIOJHSIOT HABOASAIINM
BUHTOM aJuAajbl. bepyT OTCUeT 10 TOpU30HTaIBLHOMY KPYTy ACEB.

2. OTKpeIUISIIOT anuay, BA3UPYIOT 10 3aJaHHOMY HaIlpaBJICHHUIO, OEPYT OTCUET 110
TOPU3OHTAIILHOMY KpYTy A3aj.

3. Beuncisitor MarHuTHBIN a3uMyT Amar = Azan — Aces.

3ananue 1

[TpuBecTr Teom0UT B pabodee MOoJ0KEeHUE. 3aKPEUTh OPHUEHTUP-0YCCOIh Ha MPUOOpE.
JIxoOBIM U3 TIPEAJIOKEHHBIX CITOCOOOB U3MEPUTh MAarHUTHBIN a3UMYT Ha 4-X peiikax B KaOuHeTe.
CxeMy ¥ BBIYHCIICHUS 3aHECTH B PaO0OYYIO TETPaIb.

2. H3mepenue paccmoanun no HUMAHOMY 0A1bHOMEPY

W3mepeHne paccTOSTHUI He SIBIIECTCA MPSMbBIM Ha3HAYEHHEM TE€OJ0JINTA, a €CTh €r0
BCIiOMoraTelibHast (DYHKITUS.

W3mepenne pacCcTOSTHUN T€OJ0IUTOM BBIINOIHAETCS IPU MOMOLIY HUTSHOTO JaJIbHOMEpa
TEOJ0JINTA U HUBEIUPHOU periku. Yaile Bcero n3MepeHue pacCTOSHUM IPOM3BOINUTCS IIPU BBIIIOJHEHUN
TE€OJ0JUTOM TaXEOMETPUUECKON WIIM TOPU3OHTAIIBHON CHEMKH.

HwursiHbli tansHOMEpP MPECTABIECH B TEOAOJUTE B BUJIE IBYX JaJTbHOMEPHBIX HUTEH CETKH HUTEH
3pUTENbHOMN TPYOBI.

[ansHoMepHble
HATK

Pucynox 2.

[TpunsTa cnenyromas METOANKA U3MEPEHUS JJINH JINHUN.

1. U3mepsieTcst BbicoTa nprubopa (Teo10IMTa) 1 HaJl TOUKOM CTOSTHUSA.

2. Ha Touke, 10 KOTOpPO# HaJlo U3MEPUTh PAaCCTOSHNE, YCTaHABIMBAETCS HUBEIUPHAs peMKa.
3. 3putenbHasg TpyOa HABOAUTCS HAa OTCYET, IPUMEPHO paBHBIN BbICOTE Ipudopa 1.

4. ITo HuBenupHOH peiike OepyTcs OTCUETHI:

Rg- o BepxHel n Ry- Mo HUKHEN TalbHOMEPHON HUTH.

5. Ilo ¢popmyrne BeIUUCAETCS BEIUYUHA

D=k- (RH - RB)
rne k - koapdunment nansHomepa, k =100.

[Tpumep (puc 2.):

Rp = 1229, Ry = 1422

Otcuer 1o JaJlbHOMEPY paBEH

D=k-(R, —R,)=100-(1422-1229)=100-1933m = 19,31

3axanue 2
C moMOIIBI0 TEOIONIUTA U PEHKU ONIPEAETUTh 4 TIOOBIX PacCTOSHUS B KaOMHETE.

KoHTpoJbHbIE BONIPOCHI

1. YTo Takoe MarHUTHBIA a3UMYT?

2. Yemy paBHa | maiika Ha reoJie3n4eckou peiike?

3. Kak onpenensiercss pacCTOSIHUE MO HUTSHOMY JallbHOMEpY?




4. Kak B3Th OTCYET MO JaTbHOMEPY?

IIpakTuyeckoe 3ansitue Nel7. U3yuyenne HuBeampoB ycrpoiictBo HuBesmpos 3H3KJI, 4H3KJI, H3.
CHsaTue orcueToB no peiikam [loBepkn HUBEJIMPOB.

Lenv 3anamusa:VI3ydnTh KOHCTPYKIIMIO HUBEJIUPA, MOHATH NPUHIMN padboTsl. [Ipuobpectn npakruyeckue
HaBBIKH M0 BBIITOJIHEHUIO TOBEPOK HUBEIUPA. N3yunTh METOANKY U3MEPEHUSI MTPEBBIIICHHUS HA CTAaHIIUU
TeXHUYeCKoro HuBenuponanus. [IpuoOpectu mpakTHUECKHE HABBIKU IO BBIIIOJHEHHUIO TTOBEPOK
HUBEJIHpa.

Obecneuennocms 3anamus: HuBenp H3, HUBETMpPHBIE PEUKH.

Copep:xxaHue NPAKTHYECKOT0 3aHATHUS
N3yuuts ycrpoiictBo HuBenupos H3, 4H3KJIL.
HapucoBatb cxembl ycTpoiicTBa mpuOOpOB B TETPalb.
Hayuutbcst npuBoanTh PHOOPHI B paboyee MOJI0KEHHE.
HayuuTtbcs BBIOTHATH MOBEPKU HUBEIUPA

sl NS

ITopsinok BbINOJIHEHHUS PadOTHI

Hugenup - reone3udeckuil mpubOp, MNpeAHA3HAYEHHBIA IS OMpEENICeHUs MPEBBIIICHUH ¢
IIOMOILIBIO TOPU30HTAIBHOTO BU3MPHOTO JIyYa.

OcHoBHble ocu HUBenupa (puc. 1): ZZ — Bu3upHas och 3puUTeNbHON TpyObl; VV — och BpallleHUs
npubopa; HH — oce munmuaapuyeckoro ypoBas; UU — oCh Kpyriioro ypoBHsi.

v
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Pucynox 1. OcHOBHBIE OCH HUBEIHpA

YerpoiicrBo nuBenupa H-3. Husenup H-3 (puc. 2) oTHOCHTCS K Kj1accy TOYHBIX HUBEIHMPOB.

CpeI[HHH KBaaApaTu4deCcKasa OIInOKa nepeaadyun BbICOT HaA 1 xm HUBCJIIMPHOTO XO0Aa COCTABJIACT HE ooiee 3
MM.

Y CTpoNCTBO NIPUBEACHO HA PUCYHKE 2

12 I
£ _
;E'{:} O xCE
- ~— 2
Ll‘ —  J—

)l = (JHE—:
93 L %g

— T
) —tigh tggh

Pucynoxk 2. YcrporictBo HuBenupa H-3:
1 - 3putenbHas Tpyoa; 2 - GOKyCUpYIOIIHI BUHT 3pUTENBHON TPYOBI; 3, 4 - 3aKpEeNUTENbHBIN U
HaBOJISIIIIMI BUHTHI; S - KPYIJIbIA YPOBEHb; 6 - HCIPABUTEIbHBIE BUHTHI KPYIJIOTO YPOBHS; 7 - MOIbEMHBIE




BUHTBHI; § - MOACTaBKa; 9 - 311eBallMOHHBIN BUHT; 10 - OKYJISIp ¢ JUONTPUMHBIM KOJIBILIOM JJIS
(hokycupoBKU TpYyOHBI 1O TI1a3y; 11 - ucipaBUTENIbHBIC BUHTHI ITMIHHAPUYECKOTO YPOBHS; 12 -
LWIAHAPUYECKUNA YPOBEHb.

s BeIonHEeHUs u3MepeHud HuBenupoM H-3 ycraHaBiMBarOT Ha LITATUBE M IOJBEMHBIMU
BUHTaMU 7 MPHUBOIAT B HYJb-IIYHKT Iy3bIpeK Kpyrioro ypoBHs 5. Ilonb3ysich 3aKkpenuTenbHbIM 3 U
HABOJSIIMM 4 BHHTaMM, HABOISAT 3pUTEIbHYIO TPyOy Ha peiliky. BpaimieHueMm IUONTPUHHOTO KOJbIA
okyispa 10 doxycupyror TpyOy “mo ryiazy” W BpallleHHEeM TOJIOBKH (DOKYCHPYIOIIEro BHHTA 2 - “TO
npeamery”’. B mose 3penust TpyOb! OyyT BUAHBI INTPUXH CETKH HUTEH, N300pakeHNe HUBEIUPHON peiKu
U B OTJICJIbHOM OKOIIKE - U300pa’keHus ABYX MOJOBUHOK UIMHIPUYECKOTO YpOBHS (puc. 3).

(S

Pucynox 3. Tlone 3peHus 3putenbHON TpyObl HuUBenupa H-3:
OTCYET 10 pelike paBeH 1439 mm
Bpamas sneBaniioHHbIM BUHT 9 (puUC. 2), U3MEHSIIONIMNA HAKIOH TPYObl 1 M HUIMHAPUYECKOTO
ypoBHs 12, IpUBOAAT OCh YPOBHS B TOPU3OHTAIbHOE MosI0kKeHHE. OCh YPOBHSI TOPU3OHTAIIbHA, €CIIU €T0
My3bIPEK HAXOJIUTCS B HYJb-IIYHKTE, HA YTO YKa3bIBa€T COBMEIEHUE KOHIIOB M300pa)KEHUI MOJIOBUHOK
YpOBHS B 110JI€ 3peHust TpyOsI (puc. 3). Orcuer 6epyT Mo cpeAHEMY IITPUXY CETKH HUTEH.

YerpoiicrBo HuBeanpa 4H-3KJI

Ontnueckuit Huenup 4H-3KJI - KOMIakTHBIM M HAAEKHBIA HMHCTPYMEHT OTEYECTBEHHOTO
IIPOM3BOJICTBA, CO3/ITAaHHBIN CHEIMAJIbHO /71 UCIOJIb30BaHUs B cTpouTennscTBe. [Ipubop npoct u ynodeH B
9KCIUTyaTallil, MOKET MCIIOJb30BaThCs MPU MPOM3BOJCTBE 3EMISHBIX pabOT, MEPEeHOCE BBICOTHBIX
OTMETOK, MPHU Pa30UBKE MHKEHEPHBIX KOMMYHHUKAIMH, a TAK)K€ BO MHOTHX JIPYTHX CIydasX.

Husenmup 4H-3KJI cHaGXkEH (QPUKUMOHHBIM MEXaHM3MOM HaBeJeHUS C JABYCTOPOHHHUM
pacrnojoK€HUEM BHUHTOB, IIO3BOJIIOIIMM TPOMU3BOJAUTH TOYHOE HABEJCHHE, OJHOBPEMEHHO C
(oKycupoBaHHMEM Ha PEUKY.

bnaromapss cucreMe MarHuTHOro aemmngupoBaHus, peanuzoBaHHOM B Huenupe 4H-3KJI,
BU3MpPHAs OCb HHCTPYMEHTA OCTAETCs CTaOMIIbHA KaK IPU CHJIBHOM BeTpe, TaK U MPH BUOPALIUSIX.

bnarogaps HanuuMi0O B OCHOBAaHMUM HHCTPYMEHTa METAJUIMYECKOro Jumba U yaoOHO
PacroJI0KEHHOTO HHJEKCA CTAHOBUTCS BO3MOKHBIM «CHSITHEY» U «BBIHOC» TOPU3OHTAJIbHBIX YIJIOB.

Pucynox 4. O6mnit Bug nusenupa 4H-3KJI:
1 — okyIsip ; 2 — KOJIMAYOK ; 3 — KPBhIIIKa ; 4 — KOpIyc ; 5 — KpeMainbepa ; 6 — OpeHpa ; 7 — HaBOASIIHIA
BHHT ; 8 — MOJCTaBKa ; 9 — MOIbEMHBII BUHT

B Bepxneil yactu kopmyca 4 (pucyHOoK 4) HUBEIMpPa HAXOIATCS AETATU 3PUTEIBLHOU TPYOBI
(oOBbexTHB, (pokycupyromas JIMH3a, 000paYMBAIOIIMK OJIOK MPHU3M, OKYJSIp ¢ ceTKoi). OgHa U3 mpuszm
oOopauuBaromiero OJ0Ka 3aKperieHa Ha MAasTHHKE, MOJBEIIEHHOM 4-X TOpCHOHaX. BBIHYXIeHHBIE



KosieOaHMs MasiTHUKA KOMIIPECCOpa TacsATCsl MarHUTHRIM AemMiipepom. [Ipu HakiIoHE HUBEIHpA MATHHUK C
IPU3MOM 3aHUMAET IMOJOXKEHHE, IMPHU KOTOPOM BH3HMpHAas OChb 3pUTEIbHOM TpPyObl AaBTOMAaTHYECKH
yCTaHaBIIMBAETCs TOPU30HTAIBbHO. KoMIEHCAaTOp CBEPXY 3aKPBIT KPBILLIKOH 3.

Husenup dokycupyem Ha peiiky kpemaibepoit 5. Bpamienrnem AUONTPUHHOTO KOJIbIIA OKYJsip 1
yCTaHaBJIMBAEM IO TJla3y HaONIoAaTelNs 10 MOJMYYEHHUs YETKOro M300pakeHHus ceTku HuTed. binenma 6
3alMIIAET OT IPSIMBIX COJHEUYHBIX JTydeH.

B HmkHel yacTu KopIiyca HaxOJIWTCSl BEPTUKaJIbHAs OCb U MEXaHW3M HaBOJSALIETO BUHTA JUIS
TOYHOI'O HaBEIEHUS HHUBEIUpa IO a3UMyTy. /IBe pyKOSTKM HAaBOJALIETr0 BUHTA 7 PACHOJIOKEHBI MO 00e
CTOPOHBI Kopmyca. UepBsiuHas nepegada u GPUKIMOHHOE YCTPOHCTBO MO3BOJISIET HABOAUTH HUBEJIUD HA
peiiKy HaBOJSIMM BUHTOM 0€3 OrpaHHUYEeHHsl yIila IOBOPOTA, a TAKXKEe CBOOOAHO BpaIlaTh €ro pyKoil.

COoKy B HI)KHEH YacTH KOpIIyca YCTaHOBJIEH KPYIJIbI YCTaHOBOYHBIH YpOBEHB 2 (PHCYHOK 5).
Han ypoBHEM pacroyio’keHO 3epKajo 3, HakJIOHOM KOTOpPOrO YCTAHABJIMBAIOT IOJIOXKEHHE, Hauboiee
yao0HOe 17151 HaOII0ICHHS ITy3bIpbKa YPOBHS.

Pucynox 5. Husenup 4H-3KJI: 1 — rocTUpOBOYHBIN BUHT ; 2 — YCTAHOBOYHBII YPOBEHb ; 3 — 3€pKajo
ypOBHS ; 4 — UHJEKC ; 5 — TUMO

HuBesmnpHble peiiku

HuBenupHble peilku H3roTaBIMBAIOTCA W3 JEPEBIHHOTO Opycka JBYTaBPOBOTO CEUYCHUS
ToMmUHON 2-3 cM, mmuHOo# 4Mm, 3m, 1.5M. 1.2M u Kopoue, CKIaaHbIe U IHelbHbIe (puc.6,a). OCHOBHAS
mKana (4epHasi CTOPOHA) COCTOMT U3 YEPEIyIOIINXCS YEPHBIX M OCJIbIX CAHTUMETPOBBIX jeieHuil. Cuer
JeNIeHUHd BeOyT OT HYyJsA, COBMEIICHHOTO C OCHOBAaHHMEM pEWKH, Ha3bIBAEMOro «IATKoi». Ha
JOTIOTHUTEIBHON IIKaie (KpacHas CTOPOHA) HAayaJdbHBIM OTCUYET BBIPAXKAETCA OMpPEACIICHHBIM YHCIIOM.
Pa3HOCTh OTCYETOB MO OCHOBHOW W JOIMOJHHUTENBHOW IWIKallaM pPEeWKH JO0JDKHA OCTaBaThCsi BCer/a
MTOCTOSTHHOM, YTO CIY>KUT KOHTPOJIEM MPABUWILHOCTHU CHSTHS OTCUYETOB 10 PEIIKE HA CTAHIIUU.

B xommiekT HUBeNnUpa ¢ mpsMoil TpyOoil BXOIAT peku ¢ mpsiMbIMU HaamucsmMu. [[as ynoGcTBa u
OBICTPOTHI YCTAHOBKH HHUBEIUPHBIC PEUKH MHOTIa CHAOKAIOT KPYTJIBIMH YPOBHSAMHU. PEiiKkn MapKuUpyroT
tak: Hanpumep, PH-10I113000C, uro o3HavaeT, yTo 3Ta peilka HUBEIHUPHAs, CO IIKaION AeneHus 10 mm,
npsiMON Haanuchio UPp, AnuHoi 3000 MM, ckiIanHas.

[Tpu npousBonacTBe HUBenupoBanus [ u Il kiaccoB MCMONB3YIOTCS MITPUXOBBIE MHBAPHBIE pEHKU
(puc.6,6). Bo Bpems paboThl peliku cTaBsAT Ha Oammaku (puc.6.r), KOCThIIN (pHUc.6,B) WK JAEpEBSIHHBIC
KOJIBSI.
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Pucynox 6. Peiiku
a — petika PH-10; 6 — naBapHas petika PH-05 B mosie 3penust TpyObl; B — KOCTBUIb; T — OamMak

3amanue

3apucoBatb B TeTpaab cxeMbl HuBeMpoB H-3 u 4H-3KJI u yka3aTb OCHOBHBIE YaCTH.
[TpuBecTu mpubOpsI B paboyee MOJI0KEHHUE.

OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI

1-as nmoBepka.

Ycnoeue nosepku: ocv xpyrinoro ypoBHs UU noimkHa ObITh MapajuieibHa OcH BpaieHus JJ
Hupenupa (puc. lawu 1,71).

ITopsA0K BBINOJHEHUS:

BpamenueM Tpex NOABEMHBIX BHUHTOB Tperepa IMy3bIpeK KpYIJoro YpOBHsS NPHUBOAAT Ha
cepeluHy. 3aTeM BEPXHIOI0 4acTh HUBeJMpa noBopaunBaioT Ha 180°. Eciau npu 3TOM my3bIpek ocTaeTcs
B LIGHTpE, TO MOBepKa BbinojHeHa. [Ipu cMmemenuu my3bipbka Oosee, yeM Ha 1.5 neneHwusi, BHIIOTHSAIOT
FOCTHUPOBKY: JIEUCTBYS UCIIPABUTEIHHBIMU BUHTAMHU YPOBHS CMEIAIOT MY3bIPEK B CTOPOHY HYJIb - IIYHKTA
Ha IIOJIOBUHY OTKJIOHEHMs. Ha BTOpyr0 NOJIOBUHY OTKJIOHEHHs ITy3bIPEK CMELIAeTCs MOJbEMHBIMU
BUHTaMH.

Pucynox 1. IloBepku HUBeNMpa: a, 06, B — cXeMa paclooKeHUs OCeil; I' — MOoJI0KeHne HUBEIHpa
IIPU [TOBEPKE IJIaBHOTO YCIOBUS; 1 — MOJIOKEHUS My3bIpbKa KPYIJIOrO YPOBHSI.

2-asi moBepKa.

Ycnosue nosepku: ropusoHTaNbHAs HUTh CETKM AA JOMKHA OBITh NEPIEHIAUKYISIPHA OCH
BparieHus JJ Husenupa(puc.10).

ITopsA 10K BBIOIHEHHUS:

HaBonmsar tpyOy HuBenupa Ha peiiky Ha paccrosHur 20-30 M JI€BBIM KOHIIOM CpeaHeH
TOPU3OHTAILHOW HUTH M CHMMAIOT OTCYeT Mo peiike. HemMHOro moBepHyB TpyOy, HaBOJSAT Ha peHKy
MpaBblii KOHEIl CpeAHEH TOPHU30HTAJbHOW HUTH M CHHUMAKT OTcYeT Mo peiike. Ecaum  oTcuers
pasnuyaroTcs, TpeOyeTcsl IOCTHpOBKa CeTKM HHUTeH. J{is 3Toro ocialnsioT 3aKkpenuTeNbHble BUHTHI
OKYJISipa K 3pUTEIbHON TpyO€e U MOBOPAUMBAIOT OKYJISP C CETKOW HUTEH B HY)KHYIO CTOPOHY.

3-Thsl MOBepKa.

YcnoBue nmoBepku (TJIaBHOE T€OMETPUIECKOE YCIOBHE HUBEIUPA): BU3UPHASI 0Ch V'V 3pUTENbHOM
TpyOBl JOKHA OBITH mMapaienbHa ocu nuiauHApudeckoro ypoBHs UU  (ans HuBEnupoB c
WIMHIPHYECKUM YPOBHSIMU puC. IB).

IToBepka BBITIOJTHAETCS B MOJEBBIX YCIOBUSAX JBOMHBIM HUBEJIUPOBAHUEM OJTHOM M TOU K€ JIMHHH.

[TopsiA0K BBIMOJIHEHUS:

Ha MecTtHOCTH C HEOOIBIIMM YKIIOHOM 3a0MBAOT 2 KOJBIIMIKa Ha paccTossHun 50-70 MeTpoB.

VYcTraHaBiaMBalOT HUBENHMp B pabodee MojokeHHE Hal Toukod A (puc.2). Peiikoil m3mepstoT
BBICOTY MHCTPYMEHTA i; U OepyT OTCUET b 1o pelike, cTosmie B T. B.




50-70 M

Pucynok 2. Cxema BbITIOJTHEHUS TOBEPKU

HuBenup nepectaisioT B T. B, u3MepstoT BhICOTY i> U 6epyT oTcueT a (puc.3).

A

Pucynok 3. Cxema BBIIIOJIHEHUS TOBEPKU

Ecmu YCJI0BHUC ITOBCPKU HE CO6JIIOI{€HO, TO B 00a 0TCYEeTa BOIIJIA OIIMOKA «X», KOTOpasa onpeacidaCcTCsA 1o

bopmye:
_ il + iz a+b

2 2

X

Ecnu | x | < 4MM, TO Ir1aBHOE TEOMETPUUYECKOE YCIOBUE BHIMOTHICTCS.

Ecnu 5T0 ycnoBue He BBITIOIHSIETCS, TO TPeOyeTCsl FOCTUPOBKA.

JI71s1 BBINOJTHEHUS FOCTUPOBKH MPEIBBIYUCIISIIOT MTPaBUIIbHBIN OTCUET Ha TAJBbHIOK PENKY

a,=a—x

BpamenneM 351€BallMOHHOTO BUHTA YCTAHABIMBAIOT CPEAHIOD TOPU3OHTAIBHYKO HUTH Ha 3TOT
MPEABBIUMUCIECHHBIN OTCUET d;, IPU 3TOM IY3bIPEK LMJIMHIPUYECKOTO YPOBHS COWJIET C HYJb-IIYHKTA.
OcnabuB  OOKOBBICE  HWCIPABUTEIBHBIE  BUHTHl  MIWJIMHIPUYECKOTO  YPOBHS, BEPTUKAIbHBIMU
HCIPABUTENbHBIMA BUHTAMU JTOOMBAIOTCS «KOHTAKTa» U300payKEHUI KOHIIOB My3bIphKa yPOBHSI.

Jns uusenupoB ¢ kommencaropom (H-3K, H-10KJI u T.1.) moBepka TIJIaBHOTO YCIIOBHS
BBIMIOJIHSIETCS. TaK €, a IOCTUPOBKA IMPOU3BOAMUTCS BpPALIEHUEM HCIPABUTENbHBIX BUHTOB CETKH HUTEU
IyTEM €€ MEPEMENIECHUS BBEPX WUJIA BHU3.

HuBenup ¢ koMreHcaTopoM He J0JDKEH UMeTh HefokoMiieHcaruu. [IpuBeast HuBenup B pabouee
MOJIOKEHUE 10 KPYIJIOMY YPOBHIO M B35IB OTCYET IO peiike, ycTaHOBIeHHON B 40-50M, moBOopaymBarOT
OJIMH W3 TOJBEMHBIX BHHTOB, pACIOJIOKEHHOM B HampaBlieHMU pedku. Ecium B TeueHne 1-2 ¢
MepPBOHAYAIILHBIN OTCUET BOCCTAHOBUTCS, 3TO CBUAETEIHCTBYET O HOpMaIbHOU paboTe KoMIieHcaTopa. B
CIydae HEBBITIOJTHEHUSI YCJIOBHS, €r0 HEOOXOAMMO CHAaTh B MACTEPCKYIO MO PEMOHTY T'e0JIe3UYECKUX
npubOpOB.

3axanue 1
BrinonHuTe noBepku HUBENHpA. Pe3ynabTaThl U3MEPEHHI U BBIYMCICHHM 3amucaTh B TETPaib B
tabnuiy 1. OTBETUTH BCE HA KOHTPOJIBHBIE BOMIPOCHI.

Tabnura 1
Pe3ynbTathl BRINONHEHNS TOBEPOK HUBETUPA

Ne nosepku Ycnosue nosepku | [opsagox Pesynprar ITopsimox
BBITIOJTHEHUS TOBEPOK IOCTUPOBKH




MIOBEPOK (KPaTKoO)

KonTpoJibHbIe Bonpockl

Uto Takoe HUBEIUP?

Kax npuBectu HuBenup B pabouee 1nonoxeHue?

Uem TexHuuecku otnnyarorcs: Hupenupsl H-3 u 4H-3KJI?

Kakwue peliku Ob1BatoT?

Uemy paBHa LieHa JCJICHUS JCPEBSIHHON PEHKU?

Kax npousBoaurcs nosepka Kpyrioro ypoBHs?

Kakoe rinaBHOe ycioBUe MpeIbsSBIsSETCS K HUBEIUPY?

[Topsitox mpon3BOACTBA TOBEPKU TJIaBHOT'O YCIIOBUS HUBEIMpa?
Knaccudukanus HUBEIUPOB MO TOYHOCTU U MO0 KOHCTPYKIIUU?

10 Ha3nauenue y HuBenupa Kpyrjioro 1 LAJIMHAPUIECKOIO YPOBHEHN?

11. TlepeuncnuTe Ha3BaHKWE U HA3HAYEHUE OCHOBHBIX YacTed Huenupa H-3.
12. Kak nmpuBecTH HUBEIUP B pabouee MOJI0KEHUE U B3ATh OTCUET 110 pelike?

e

IIpakTnueckoe 3ansaTue Nel8-20. Pacuerno-rpaguyeckas padora Nel

Pacuérno-rpaduueckas pabora Nel o6benuHseT B cede 3 MpakTUYECKUX padOThI:

— Ilpaktuueckas padota Ne 18 OOpaboTka MaTepuanoB MOJIEBBIX U3MEPEHUI U KaMepallbHbIE
paboTHI TP TEOAOIUTHON ChEMKE.

— Ilpaktuueckas pabota Ne 19 Brruucienve u ypaBHUBaHUE YIIIOB U MPUPALLIEHUN KOOPAUHAT.
Brruncnenme KkoopinHaT TOYEK.

— Ilpaktuueckas padota Ne 20 Brruncnenue u ypaBHUBaHUE YIJI0OB U MPUPAIICHUN KOOPIUHAT.
Brruncnenne koopaunat Touek. [loctpoeHrne KoopIMHATHON CETKH U TIaHa MOJIMTOHA 110
KOOpJIuHATaM

Lenv pabomur:

e HayuuTbcs COCTAaBIATH BEIOMOCTh KOOPJMHAT, BBITIOIHSTD YBSI3KY H3MEPEHHBIX YTIIOB,
BBIUUCIIAT TUPEKIIMOHHBIE YT H PyMOBI CTOPOH TE€OJOIUTHOTO XO/1a.

e HayuuTbcs ypaBHMBATBH MPUPALIEHUS KOOPAMHAT U BBIYUCIATH KOOPAUHATHI TOUYEK TEOJJOIUTHOTO
xoza. [TpnoOpectu npakTHuecKue HaBBIKH 110 BHIYHUCICHUIO IPUPALIEHUH KOOPANHAT Ha
KaJIbKYJISTOPE.

e HayuuTbcs MpaBUIIBHO MTPOU3BOAUTH MIOCTPOEHUE IJIaHA IO KOOPAMHATaM

ObecneueHnocms 3aHAMUSL:
Hcxonanbie JaHHbIE 71 BRIYUCIIEHUH TI0 BapuaHTam [Ipunoxenue 1

Cooepoicanue npakmuiecko2o 3aHAmMus

CocTaBUTh BEIOMOCTb KOOPAMHAT. Y PaBHSITh U3MEPEHHBIE YTJIbL.
BbIuucinTh TMPEKIMOHHBIE YIIIBI U PYMOBI IMHHI 1O UCTIPABJICHHBIM yIJIaM.
BoruncnuTh npupaiieHuss KOOpAUHAT.

VYpaBHATH NpUpaLIEHUs] KOOPAUHAT.

BbruncnuTh KOOpAMHATHI TOUYEK TEOJ0JIUTHOTO X0/1a.

ITocTpouTh KOOPIMHATHYIO CETKY.

[TocTpouTs MjaH TEOJOIUTHOTO X0/1a IO KOOPAUHATAM.

NNk W=

Odopmienue padboTbl
PaGora BeImomnHsAeTCS HA HcTax A4 B PYYHYIO WIH C TIOMOIIBIO KOMITBIOTEPA.
JlomkHa coliepkaTh CIEayIOIINUe pa3aesbl:



TUTynbHBIN IUCT

ens u conepxanue pabOThI

WUcxonupie nanHbie

Pacuet (ocHOBHBIE (hOPMYJIBI U TTOTYyYEHHBIE PE3yJIbTAThI)
[Tnan B macmrrade 1:1000

Nk W =

Iopsaok BbINOJIHEHUS PA0OTHI
N3 Mpunoxenust 1 «VcxoqHpie JaHHBIE)» COTIIACHO CBOETO BapuaHTa B BEIOMOCTb KOOpAUHAT (Tabauna
2) BOUCBIBAIOT CJIEAYIOIINE JaHHBIE:

Bapuant Ne36
yTIBI
TOYKa W3MEPEHHBIN JITMHA
CTOSIHUS ° ' i CTOPOHBI, M
1 108 38 00
124,180
2 91 41 30
149,530
3 85 16 30
86,370
4 151 26 30
88,820
5 102 59 00
103,670
1
Hupek. Yron 1-2 = 60° 20" 00"
Cr.1 (X,Y) = (4489,00; 2708,00)

® HazeaHus eepuiut yenos I, 2 um. 0. — 6 cmoabey 1,

®  3HQUEHUsl UBMEPEHHLIX NPABLIX NO X0V Y2l08 i, — 8 cmonbey 2, 3Havenus nuuem Hanpomue
HOMEpPa BePUIUHDL,

®  3HaueHUe OUPEeKYUOHHOR20 yela o Hanpaeienus 1-2 - 6 cmonbey 4 medxcdy mouxamu 1 u 2;

®  3HAUeHUs 20PU3OHMATLHBIX NPON0JCEHUL d cMOpoH Xo0a (0iuH cmopon) — 8 cmonbey 6;

® 3uauenus koopournam mouxku I X1 ; Yl —e6 cmonbywvl 15 u 16.

1. YpaBHuBaHue yrios

Korzna Bce uCXOnHbIE JaHHBIE BHECEHBI HAUMHAETCS pacyeT BEIOMOCTH KOOPAMHAT BEPIIMH
3aMKHYTOT'O TEOJOJIMTHOIO XOJa.

W3MepeHHble yIabl U JIMHBI CTOPOH TEOJOJUTHOTO XOJAa COAEp)KaT HEU30eKHbIE CllydaiiHble
IIOIPEIHOCTH, HAKOIUIEHHE KOTOPBIX IIPUBOJINUT K BOSHUKHOBEHMIO TaK HAa3bIBAEMBIX HEBS30K

Hesa3kamu Ha3bIBalOT Pa3HOCTH HM3MEPEHHBIMH JIMOO BBIYUCIECHHBIMH pe3yJlbTaTaMHd U HX
TeopeTuyeckuMH 3HaueHusiMU. [Ipu 0O0paboTke pe3yiabTaToOB U3MEPEHUN BO3ZHUKIINE HEBA3KU JIOJKHBI
OBITH OMpeeTIeHHBIM 00pa30M pacipeaeIeHbl MEKAY U3MEPEHHBIMU (BBIYMCICHHBIMH) BEIUYMHAMHU.

IIpouecc pacnpeneneHuss HEBA30K U BBIYMCIICHHE UCITPABICHHBIX 3HAYEHUIN BEJIMYHUH HA3bIBACTCS
YPAaBHMBaHHEM Ppe3yabTaToB H3Mepenuii. [locne ypaBHMBaHHMS OOBIYHO MPOM3BOIUTCS OLIEHKA
TOYHOCTH PE3YJIbTATOB U3MEPEHUM.

Ypaenueanue zopuzonmansnvix y2nos

[Ipou3BoauTCS OLIEHKAa KauecTBa U3MEPEHMs] VYIJIOB U BBIUMUCIAIOTCS YIJIBI  YBS3aHHBIE
(uctpaByieHHbIe). J[J151 7TOTO TOICYNTHIBACTCS, OLICHUBACTCS M PACTIPEEISIETCS YTI0oBask HEBSA3KA X0/1a.

VrnoBsas HeBA3Ka X0Ja fp BBIYMCIIAETCS KaK Pa3sHOCTh MEXIy CYMMOM HM3MEPEHHBIX YIJIOB,
OTSTOIIEHHBIX MOTPENTHOCTSIMU U3MEPEHUN, U TEOPETUIECKUM 3HAYCHUEM ITON CYMMBI.

TeopeTnueckas cymMma YIJIOB HaxOJUTCS TO H3BECTHOW (opMylie IMIAHUMETPUU A CYMMBI
YTJIOB MHOTOYTOJIPHUKA (B IIKOJIFHOM KypC€ OHA BBIBOJUTCS TOJIBKO JIJISl BBITYKJIBIX MHOTOYTOJBHUKOB,
HO HETPYIHO J0Ka3aTh, YTO OHA CIIPaBEJIMBA U ISl HEBBITYKJIBIX )



Z BTeop =180°-(n —2)
/1€ 1 — KOJIMYECTBO U3MEPEHHBIX TOPU30HTAIBHBIX YTIIOB (BEPIIUH TEOIOIUTHOTO X0/1a).
B namem npumepe (Tabmuma 2):

> Breop = 180°+ (5 = 2) = 54000

H3MepeHHyI0 CyMMYy YTJI0B BBIYHCIISiEM 1O (hopMyIie:

L= B+ P+t B,

B namewm npumepe (Tabnuma 2):
Z Busw = 108°38'00” + 91°41'30” 4+ 85°16'30" + 151°26'30” + 102°59'00" = 540°01'30”

Torna yrinoBas HEBsI3Ka X0/1a BEIYUCIIAETCS 110 popmyie
fﬁ = Zﬂwm - zﬁme()p
B namewm npumepe (Tabnumna 2):
fp = 540°01'30" — 540°00"00" = 0°1'30"

VrnoBas HeBsi3Ka fy ABISAETCSA II0OKa3aTeIeM TOYHOCTH HM3MepeHHs yrinoB. OHa He JOJDKHA
MIPEBBILIATH OMPEIEICHHON MpeeIbHON BEINYMHbBI, KOTOPast MOACYUTHIBaETCS 1o popmyre

ﬁ)on = 1' : \/;

rJie { — TOYHOCTh OTCYETHOTO YCTPONUCTBA TEOMOIUTA, N — KOJMYECTBO U3MEPCHHBIX YIJIOB.
B namewm npumepe (Tabmuma 2):

fion = 1'Vn = 1'V5 = 2'15"

Ecmu | f,;| < | f,_wn| , TO TIOJIyYEHHAs YIJIOBas HEBSI3KA PACHPENENeTCS MEXIYy HU3MEpEHHBIMHU
yIIIaMH.

[Tpu | f[;| > | faon|Heo6x0)mM0 MIPOBEPUTH, MPABHIBHO JIM BBIHCAHBI U3 JKypHaJa HAOIIOJCHUN
3HAYEHHS M3MEPEHHBIX TOPU3OHTAIBHBIX YIJIOB M HE JOIYIIEHA JIM OUIMOKA MPU BBIYUCICHUH BETHYHHBI
fp . Ecnn omuOku He 00HApYKEHO, TO BCE YIUIBI CIEAYET HU3MEPUTh 3aHOBO.

Pacnipenenenue yrioBoil HEBS3KM MOXKET OBITh BBITIOJIHEHO JBYMS CIIOcOOaMu: MO0 MOPOBHY Ha
BCE M3MEPEHHBIC YIJIbI, JIUOO TMOMPABKUA BBOIATCS TOJIBKO B YTJIBI, 00pa3oBaHHBIE 00jee KOPOTKUMHU
cropoHamHu. llenb BBeIeHHUS MONPABOK — CKOMIIEHCHPOBATH MOTPEUIHOCTH H3MepeHuid. [lostomy mpu
000M crioco0e pacrpeiesieH!s 3HaKH MOIMpaBoK OepyT MPOTHBOIIOIOKHBIMU 3HAKYy HEBA3KHU. [lonpaBku
MIPOCTABIISAIOT HAJl 3HAUECHUSIMU YTJIOB, B KOTOPBIE 3TH MONPABKU MPUIAIOTCA.

B namewm mpumMepe HeBsS3Ky BHOCHM HOPOBHY C OOpaTHBIM 3HAKOM B Ka)IIbIi TOPU30HTAIHHBIHN
yroa (Tabmuua 2):

—fp _

AB =—— = —-0°0'18"
p n

[Tonydennyto HeBsA3KYy AP muIieM HajJ KakIbIM U3MEPEHHBIM yTJIOM B CTOJIOLE 2.

Brraucisem HUCIIPABJICHHLIC YTJIBI 11O (I)OpMyJIe:
Bucnp = anMep + AB

B namem npumepe oTBeThl 3anuchiBaeM B ctonben 3 Tabnuua 2.

Bremonusem Konmpos. CymMMa HCIPaBICHHBIX YTJIOB JIOJKHA PABHATHCA CYMME TEOPETHUECKOM.
(cm. Tabmuma 2)

Botuucnenue oupekyuonnuix y2nog
[Io ncxXoaHOMY IMPEKIMOHHOMY YIJIy W UCHPaBJICHHBIM yIJaM BBIUHCISAEM IOCIIEI0BATEIBHO
JTMPEKIIMOHHBIE YTIIbl OCTAIBHBIX JIMHUH X012 1o hopMynam:

Q,=a; + 180" - ﬁm
Qi =a; = 180" + :Bm

JUISL TIPABBIX 110 XOAY YIJIOB

JUIS JIEBBIX IO XOAY YTJIOB
Crnenyet y4ecTb, 4YTO AUPEKLMOHHBIE YIJIBI HE MOTYT ObITh OTPULIATEIbHBIMU U MpeBbImaTh 360°.




Konmponem BbIMUCIECHNN SBIAETCS MOTYYCHUH JUPEKIMOHHOIO yIjla Ha4aJbHOI'O HAIPABJICHUS
1-2.

B nHamem npumepe u3MepeHsl mpaBbie 10 X0y yriibl, Toraa (Tabmuma 2):
Ay_3 = a;_, +180° — B, = 60°20'00” + 180° — 91°41'12" = 148°38'48"
A3_4 = Ay_3 + 180° — B3 = 148°38'48" + 180° — 85°16'12" = 243°22'36"
Ur.n.
Koutpoab: a;_, = as_; + 180° — ; = 348°57'42" + 180° — 108°37'42" =
= 420°20'00" — 360°00" = 60°20’

[TomrydeHHbIE NTUPEKIIMOHHBIE YIIIBI NIEPEBOJUM B TaOJIMUYHBIC PyMOBI, MONB3ysich TaOmumei 1.
[TonyyenHblie pe3yabTaThl 3anKMcbiBaeM B 5 cTonoer Tabnuma 2.

Tabmuna 1
IIpenest Ha3Banmne | YerBepTh | 3aBHCHMOCTD 3Haku
3HAYEHU I pymooB MEXKITY npUpameHui
AUPEKIHOHHbBIX AUPEKIHOHH KOOpAMHAT
yIJIOB bIMH YIJIAMH AX AY
U pymbdamu
0-90 CB 1 r=o;0=r + +
90-180 OB II r=180-q; - +
a=180—-r
180-270 103 I r=a—180; - -
a=180+r
270-360 C3 v r=360—a; + -
a=360—-r

B coorBercTBUM C ueTBEPTAMH JAMPEKUMOHHBIX yrinoB (Tabmmma 1) ykaspiBaeM 3HAKU
IpUpameHust KOOpAUHAT B ctonouax 7, 9, 11, 13.

Ypasnusanue npupawenuit koopounam
Brruncnenue mnpupaimieHuii KOOpAuHAT BBIIONHSEM MO ¢dopMylnaM. BeluuciseM ¢ TOYHOCTBIO 10
CaHTHUMETPOB.

Ax=d-cosr

Ay=d-sinr

B namem npumepe (Tabnuua 2) pe3yabTaThl BBIYMCIEHUH nuiieM B cTosiOus! 8, 10, 12 u 14:
Ax; =d;_,cosr;_, = 124,180 - cos 60°20" = 61,46 m
Ax, = d,_3cosr,_3 = 149,530 - cos 31°21'22" = 127,69 m

.o

AHaJIOTUYHO OTpeesieM pHUpalieHue mo ocu Y.

Ay, =d;_,sinr,_, = 124,180 - sin 60°20" = 107,90 m

Ay, =d,_s;sinr,_; = 149,530 - sin31°21'22" = 77,80 m
Nr.no.

OnpenensemM HEBSI3KU B MPUPALLIECHUS KOOPAUHAT JJIs1 3aMKHYTOT'O T€OJOJIMTHOTO X0a.
TeopeTnueckas HeBs3Ka 110 ocsiM X U Y paBHaA:

fAXTeop =0

fAYTeop =0

daxkTuyeckas HeBsi3Ka 1Mo ocsiM X U Y paBHa (Tabnuia 2):

fax = ) By = =018 m

fAY = Z AYBbI‘{ = _0'11 M



B PE3YIbTATC OTHUX HCBA3OK IIOJIMI'OH, KOTOpBIfI JOJI?KCH GBITB 3aMKHYTBIM, OKaXCTCA
Pa30MKHYTBHIM Ha HEKOTOPYIO BEJIMYMHY OTpe3Ka 1-1', Ha3piBaeMyro a0COJIIOTHON JIMHEHHOWH HeBA3KOM

(1) 1 P

b4

Kak ciegyer u3 pucyHKa NpOEKIWU aOCONIOTHOW HEBSI3KU f,;c Ha OCH OpAHMHAT, HE YTO WHOE Kak
npupanieHust KoopauHat oTcroga (mo repeme [Mudaropa) abcomoTHas HEBSA3KA X012 PaBHA:

faﬁc = VfAzx +fA2y
B namem npumepe (Ta6muna 2):

TOYHOCTh YIJIOBBIX UM JIMHEWHBIX H3MEPEHUM B TEOJOJUTHOM XOJAE OLEHUBACTCS 110 BEJIIUYMHE
OTHOCHUTEJILHOU JIMHEWHON HEBI3KHU

_fab'c_ 1
fomn_ P _7
fa6c

['ne P — mepumeTp nmoiuroHa, paBHbIA CyMMe TOPU30HTAIBHBIX MPOJIOKEHUH cCTOpoH xona P =Xd

B namem npumepe (Tabmuna 2):

11
f‘”“_P/ "~ 2631,28
ﬁ)TH
1
meH é—
HeBszku fAx wu fAy cuuTatoTcs OMYCTUMBIMH, €CIU 2000 | OrmocuTenbHas HeBs3Ka

TEOJIOJIUTHOTO X0J1a HE JA0JKHA ObITh Oosee 1:2000 (11st MECTHOCTH €O ¢1ab0 BBIPaKEHHBIM pelibehom)
wi 1:1500 (ans MecTHOCTH, U3pe3aHHON OBparamu, 3apoclieil I'yCTbIM KYCTapHHUKOM M C OOJOTHUCTHIM

TPYHTOM).

Ecnu oTHOCUTENbHAS HEBSA3KA IONYCTUMA, TO U IOIYCTUMBI HEBS3KU B MIPUPAIICHUSIX KOOPAUHAT, a 3TO
JlaeT MpaBo MPOU3BECTH ypaBHUBAHKE MPUpPAILLIEHUIH KOOpAUHAT Mo abcuuccaM U opauHaTtaM. HeBsizku
fAx ¥ fAy 10 BBIYUCICHHBIM IPUPAIIEHUSIM KOOPIUHAT MTPOIIOPLMOHAIBHO JJIUHAM CTOPOH C 00paTHBIM
3HakoM. [Ipu 3TOM monpaBky B NPUPALIEHUAX KOOPAMHAT ONPEIEIAIOTCS 10 popMyiam:

f
5Ax:_?ud9
Ty
5, =22

BoeruncnsieM nonpaBku JUIsl KaXAOro MNpupameHus no ocsaM. IlonydeHHoe 3HaueHue MNUIIEM Haj
npupanienreM ctonaois! 8 u 10 Tabmuis 2.
BrruuciisieM ucnpaBiieHHbIE IPUPAIIEHUS IO (GOpMYyTIaMm:

AX,,, = DX+ 0,

AY,yeny = Ay + 8,

B namem npumepe (Tabnuua 2, cron6upst 12 u 14):

Axlep = +61,46 + (+0,040) = +61,500 m
AxZep = —127,69 + (+0,048) = —127,642 m



Ut

Ayy}cnp = +107,90 + (+0,025) = +107,925 m
Ayy}cnp = +77,80 + (+0,029) = 77,829 m
Ur.no

KoHTpoJab: cyMMa HCHpaBICHHBIX NpHpameHuid AX u Ay mo croiduam Jo/DKHA OBITH paBHA HYIIO
(Tabnuma 2).

BrruncnsieM KOOpAMHATHI TOYEK TEOJAO0IUTHOTO X0/ 10 GopMyam:
X, =X +Ax

i—i+1

Yin =YitAy,

Kontponem Oyner CiyXuTh COBHAJCHHE KOOPAMHAT HCXOAHOTO IYHKTA C 33aJaHHBIMH JJIsI HETO
KOOpAMHATaMH.

Brruucnenue KOOpAWHAT TOYCK TCOAOJHUTHOI'O XOJa IIPOU3BOAUTL B BCAOMOCTHU JId BBIYMCICHUA
KOOPAUHAT B «ABC PYKUW).

B namem npumepe (Tabnuma 2, cron6ust 15 u 16):

Xy = X1 + Axhen, = 4489,00+(+61,500)=4550,500 M
X3 = X, + Axfcnp = 4550,500 + (—127,642) = 4422,858 M
Ur.n.

Yo=Y+ Ayy}cnp = 2708,00 + (+107,925) = 2815,925 m
Y;=Y,+ ijcnp = 2815,925 + (+77,829) = 2893,754 ™M
Ur.n.




Tabmuna 2

Bedoomocms pacuema 3amKkHymoz20 meoooiumHno2o xooa

3 YIJIbI
S U3Mepennblil YPAGHEHHbLIL OupeKyuoHHbLIL Pymovt MPHpAIIEHI KOODPJIMHATBI
§ JUTHHA
§ . , . , . , naze . , . CTOPOHBI BBIYHCIICHHBIC YpaBHEHHBIE
g anue Tl | Y oay | Y] oax | Y ay X Y
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
-18
1 108 | 38 00 | 108 | 37 42 +0.040 +0.025 4489,00 2708,00
-18 60 20 00 | CB 60 | 20| 00 124,180 + | 61,460 + 10790 | + | 61,500 | + | 107,925
2 91 41 30 91 41 12 +0.048 +0.029 4550,500 2815.925
-18 148 | 38 48 | OB | 31 |21 | 12 149,530 - 127,69 + 77.80 - 127642 | 4+ | 77.829
3 85 16 30 85 16 12 +0.028 +0.017 4422858 2893.754
-18 243 | 22 36 | 103 | 63 | 22| 36 86,370 - 38.70 - 77.21 - 38672 | - 77,193
4 151 | 26 30 | 151 | 26 12 +0.029 +0.019 4384.186 2816.561
-18 271 | 56 24 c3 88 | 03 | 36 88,820 + 3,00 - 88.76 + 3,029 - 88,741
5 102 | 59 00 | 102 | 58 42 +0.035 +0.020 4387215 2727.820
348 | 57 42 3 1 | o2 18 103,670 + 101,75 - 19,84 + | 101,785 | - 19,820
1 H
Kontpons 540 | 00 00 60 20 00 P=552.57 | fi=| -0,18 | fi= | -0,11 0 0 4489,00 2708.00
ZﬂTeop =180°-(n—2) =180 *(5—2) = 540°00'00 fay = Z AY, ., =-0,11
ZBMM = 540°01'30 fax = Z AX,, ., =—0,18
— on1’2() onn'NA — on1’
fp = 540°01'30 — 540°00"00 = +0°01'30 fuse = |F2 + f2 = \/(—0.18)2 (=011 = 0.210
—fp —0°01'30 —90 ,
AB = = = = —0°0018 1 1 1 1
n 5 5 fora = <

P - 552,57, T 263128 © 2000
foon = 1'Vn =15 =2'15" forn 0,210



3. IlocTpoenue miana

HcxoqHpIMy JAHHBIMU 1S IOCTPOEHUS TUIaHA TEOJOJUTHON CHEMKH SIBIISIOTCS:
e BBIYNCIEHHBIEC HA | ATarne KOOpANHATHI BEPIIUH TEOJOJUTHOTO X0/1a;
e a0pucC TEONONUTHONM CHEMKM C HAHECEHHBIMM Ha HEM pe3ysbTaTaMU H3MEpPEHUl Ha
MECTHOCTH.

[TocnenoBaTenbHOCTH PAOOTHI IPU TOCTPOCHUH TUTAHA TEOOUTHOU CHEMKHU:
1. Ha nucre uepTéxHoil Oymaru cTposAT ceTKy koopauHat. Pa3mep nucra u macmTad ykazaH
B 33JlaHuH (puc. 2);
2. ITloamuceiBarOT CETKY KoopauHart (puc. 2);
Hanocst Ha niaH BepIIMHbI TEOAOIUTHOTO X0Aa 1o koopaunatam "X" u "Y" (puc. 3);
4. BpIMOJHAIOT 3apaMO4YHOe 0POpMIICHHE TIaHa.

(98]

Ilocmpoenue Koopounamnoii cemku.

[TocTpoeHrne KOOpAWHATHON CETKH SBJISICTCS OTBETCTBEHHOW 3ajadeii, TpeOyromeid oco0oro
BHUMaHUS U aKKypaTHOCTH. Om mouyHOCmuU NOCMPOEHUsi CemKU 60 MHO20M 3AGUCUM MOYHOCTb
HaHeceHus cumyayuu, a Ccleo008ameibHo, U MOYHOCMb peulaemvlx Hno NIAHY UHHCEHEePHO-
2eodesuyecKux 3a0ay.

[TocTpoeHne KOOpAWHATHOW CETKM HAUYMHAETCS C pacdyeTa HEOOXOAMMOTO 4YHciia KBaJapaToB IO
ocsaM X U y. Ilycte uist paHee paccMOTpeHHOro npumepa TpeOyeTrcs COCTaBUTh IUIaH B Maclutade
1:1000, mpu xoTOopoM [JMHa CTOpOHBI KBagpata cetku (10 cm) coorBerctByer 100 ™M
TOPU30HTAJIBHOTO IPOJIOXKEHUS] MecTHOcTU. Mcxonas M3 3HAYeHUM KOOpAMHAT XOfa, OINpPEAESIoT
BEJTMYUHBI

AX = Xmax — Xmin
AY = Yiax — Ymin

TI€ Xmay » Vmax — MAKCHUMaJIbHBIC 3HAYCHUS KOOPIUHAT TOYEK, OKPYIJICHHBIC B OOJIBIIYIO CTOPOHY JIO
BEJIMYUH, KPaTHBIX JJIMHE KBaJIpaTa CETKH B JAHHOM MAaCIITA0E€; Xy, Vmin— MUHUMAIIbHBIC 3HAYCHUS
KOOpJUHAT, OKPYIJIEHHbIE B MEHBIIYI0O CTOPOHY IO BEJIMYMH, KPaTHBIX JJIMHE KBaJapaTa CETKU B
TAHHOM MacIiITaoe.

Jlnst paccMaTpuBaeMoro mpuMepa:

Xmax= 4550,500 M, X, = 4384,186 M, Ax = 166,314 Mm;
Vmax= 2893,754 M, yin = 2708,00 M, Ay = 186,754 M.

Toraa yncno KBaapaToOB MO OCSIM X U Y PaBHO:

Ax 166,314

N, = 100 = 100 ~ 2 KBaJipaTa
Ay 186,754

N = ~ 2 KBaJipaTa

Y =100 100

BrruepunBanue KOOpIMHATHON CETKU C HEOOJIBIIMM YHCIIOM KBAJPAaTOB BBIMOJIHAETCS C TTIOMOIIBIO
MUJIJTUMETPOBOM JTMHEHKHU. (PUCYHOK 2)

Iloonucweieanue cemku koopounam. Ilpu opopmieHNH TIaHa MTOJOKUTEITHHOE HAITPABICHUE OCH
"X" HEoOXOIUMO NMPHUHATH OT HW)KHEH TI'paHUIIBI JIMCTA K BEPXHEH, a MOJIOKUTENIbHOE HAIlpaBICHHUE
ocu "Y" — cieBa HanpaBo (puc. 2). [lepekpecTusi C€TKH MOMUCHIBAIOT 3HAYCHUSIMHU TIPSIMOYTOJIBHBIX
KOOp/IMHAT, BBIPQ)KEHHBIMU B KuijoMeTpax W KpatHeiMu 0,1 xm mms macmraba 1:1000. dns storo
O0epyT MHUHHMAaJIbHOE M MaKCUMaJlbHOE 3HAUEHUS X U ), KOTOPbIE HCIIOJIb30BAIUCH ISl HAXOXKJIEHUS
4KCla KBaJPaTOB CETKH IO OCAM X U y. Y HMYKHEH FOpU3OHTAIIHOM JIMHUM CETKH ClieBa OT KpalHen
BEPTUKAIbHOMN JINHUU TOJNUCHIBAIOT MUHUMAJIbHOE 3HaYeHHE abcuuce, a y BepXHel KpaiiHel JTMHUN



— MAKCHUMAJIbHOC 3HA4YCHMUC. HpOMe)KYTO‘-IHBIC TFOPU3OHTAJIbHBIC JIMHUU CCTKU HMCIOT aGCI_II/ICCLI,
KpaTHbIE JUIMHE CTOPOHBI KBajpaTa CETKH. AHAJIOTMYHO TIOJIKCHIBAIOT BEPTHKAIBHBIC JIMHUU
(opnunHatel) cetku. IIpu onudpoBKe CEeTKH ClieAyeT MOMHHMTH, YTO 3HaueHHs aOCIHCC BO3pacTaioT
CHHU3Y BBEpX, a OpANHAT — CJIEBa HAMPaBo (PUCYHOK 2).

X
27000 2800,0 2900,0
4550,0 4550,0
4450,0 4450,0
4350,0 4350,0
2700,0 2800,0 2900,0

Pucynox 2. Ilocmpoenue cemxu koopounam

HaneceHue Ha MUIaH TOYeK TeOA0JUTHOrO X04a 1 cutyanuu. OdopmieHne miaHa.

Hanecenue mna naan mouex meodoaumnoeo xoda (PUCYHOK 3) MPOU3BOAUTCS MO HX
BBIYUCIICHHBIM KOOpAUHAaTaM. [[JIsf 5TOro cHauvama onpeneNsioT KBaJpaT CETKH, B KOTOPOM JIOJDKEH
HaXOJUThCSl MyHKT. Jlajee Ha MPOTHUBONOJOXKHBIX CTOPOHAX AJTOrO KBajapara IUPKYJIEeM C
UCTIONIb30BAaHUEM IIOTIEPEYHOTO MacliTaba OTKIAABIBAIOT OTPE3KH, COOTBETCTBYIOIIME Pa3HOCTSIM
OJTHOMMEHHBIX KOOPAMHAT TOYKH U «MJIAJIIMX» CTOPOH KBajJpaTa. TOUKU OTIOXKEHUS OTPE3KOB HA
CTOpOHAaX KBajpaTa IIONMAPHO COCIUHSIOT JIMHUSMH, TEpEeceueHHe KOTOPHIX JaeT MOJIOKEHHE
HaHOCHMOI'O Ha IUIaH MyHKTAa. [|JIs KOHTPOJIS MPOU3BOJAT MOBTOPHOE HAHECEHHWE TOrO )K€ ITyHKTa
OTHOCHUTENBHO «CTapIINX» CTOPOH KBajpara.

AHAJIOTUYHO HAHOCAT IO KOOpAMHATaM BCE BEPIIMHBI TEOAOJMTHOrO Xoja. [IpaBMIIBHOCTH
HAHECEHUS Ha IUIaH JIByX COCEIHMX TOUYEK IMPOBEPSIOT 110 JJIMHAM CTOPOH Xoja. Jlist aToro Ha ruiaHe
U3MEPSIOT PACCTOSIHUSA MEXIY BEpIIMHAMM XOJa M CPaBHMUBAIOT UX C COOTBETCTBYIOIIUMH TOpH-
30HTAJIBHBIMH TPOCKIUSIMHU CTOPOH, B3ATHIMU U3 BEIOMOCTH BBIYMCIICHUSI KOOPAWHAT; PACX0XKICHHE
HE JOJDKHO mpeBblmath 0,2 MM Ha IiaHe, T. €. rpadudeckoil TouHoctu Maciraba. Kpome Ttoro,
NPaBUWIBHOCTh HAHECEHHS TEOJOJUTHOTO XOJa Ha IUTAaH MOXKHO MPOKOHTPOJIHMPOBATH, W3MEPHB
TPAHCHOPTUPOM TOPU3OHTAJBHBIE YIJBl M JTUPEKIMOHHBIE YIJIBI CTOPOH U CPaBHUB HX C
COOTBETCTBYIOIMMH 3HAYCHUSMH, IPUBEICHHBIMHI B BEZIOMOCTH.



X
2800,0 2900,0

2700,0 2

4550,0 4550,0
1

4450,0 4450,0

4

5

4350,0 4350,0
2700,0 2800,0 2900,0

Y
Pucynox 3. [locmpoenue meodonumno2o xo0a no KOOpOUHaAmam

3areM BBINOJHSIIOT 3apamMO4YHOe OQOPMIICHHE W BBIYEPUMBAIOT IUIAH C COOJIIOJICHHEM MpPaBUII
Tonorpaduueckoro yepueHus. (puc.S)

700 [2800,0 2900,0

4550,0 45600/

450,00 4450.0

-

4350,0, 4:350,0
27000 2800,0 Z800.0

NnaH TeogonuTHOro xoaa
macwTtab 1:1000

Pucynox 5. Ogpopmnennwiii nian
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10.

11.
12.

13.

14.
15.
16.
17.

18

21.

KoHnTpoJsbHbBIe BOpOCHI

Kakne ocHOBHBIE H3MEPEHUS BBIIOJIHSKOTCS HA MECTHOCTH IIPU CO3/IaHUH TE€OJ0IUTHBIX
X0J10B?

Ha3oBute BuIbI TEOAOIUTHBIX XOI0B.

[lepeunciure moneBbie JOKYMEHTBI IPU TEOAOTUTHON ChbEMKE.

Urto Takoe abpucC H JIJIs YeTO OH HYXKeH?

Kakwue criocoOsl chémku cutyainuu Bel 3HaeTe?

Kak Ha3piBaeTcs moyieBoil JOKyMEHT, T'/ie H300pakatoT CUTYalUIO Ha YYaCTKE CheMKHU?
Kakue ricxoHbIe TaHHBIC HEOOXOUMBI JUISI BEIYUCIICHHS MPSIMOYTOJIBHBIX KOOPAHMHAT TOUYEK
TEOJOJUTHOTO X017

UYro Takoe HeB3s3Ka?

Uto Ha3bIBaeTCsl ypaBHUBAHUEM?

HazoBute ¢hopMyiy BEIYUCIICHUS TEOPETHUSCKON CYMMBI YTIIOB ISl 3AMKHYTOTO
TE€OJOJUTHOIO X0/1a.

Kaxk onpenenuts AOMYCTUMYIO YTIIOBYIO HEBSI3KY T€OJAOIUTHOTO X0/1a7

B ueM 3akirouaeTcsi KOHTPOJIb IPU BBIYUCICHUN JUPEKLIMOHHBIX YTJI0B B BEAOMOCTH
MPSIMOYTOJIbHBIX KOOPIUHAT?

[To xakoil popmyse BRIYUCIAIOT TUPEKIIHOHHBIN Yo MOCIEAYIONIEH CTOPOHBI [
MIPAaBOM3MEPEHHBIX TOPU3OHTAIBHBIX YIJIOB?

HazoBure Qopmynsl nepexoaa oT TUPEKIIMOHHBIX YIJIOB K pyMOam.

HazoBute ¢hopMyIibl, 10 KOTOPHIM BEIYUCIISIOT MPUPALICHHUS KOOPIUHAT.

Kak onpenenuTs 3HaKu npHUpaleHnidi KOOpAUHAT?

Kaxk onpenenuts npaBuiIbHOCTh BBIYUCICHUS TPUPALIEHUNA KOOPAUHAT?

. KakoBo o0miee mpaBuiio pacmpeeneHus MonpaBoK B MPUPALIEHUSX KOOPIUHAT?
19.
20.

qTO ABJICTCA KOHTpOJIeM HpI/I BBIYNCIICHUN KOOpZ[I/IHaT TOYCK TCOOOJIUNTHOI'O XOIla?

KakoBa nomyctuMasi HeBsI3ka Y BBIYUCICHUH PUPALMICHUN KOOPIUHAT TOYECK T€OIOTUTHOTO
xoxa?

Kak BBIYUCIAIOT OTHOCUTENBHYIO HEBSA3KY B MPUPALICHUSIX KOOPIUHAT TOYEK TEOAOIUTHOTO
xoxa?



I[MTPUJIOXEHUE 1

HNCXOJIHBIE IAHHBIE
Bapuant BeiOupaem coriacHa HOMEPY 1O CITUCKY B JKypHaJIe
Bapuant Nel Bapuant Ne2 Bapuant Ne3 Bapuant Ned
YTJIbI UIMHA YTJIBI IUIMHA TOYKa YTJIbI IUIMHA TOYKa YTJIBI JUTMHA
TOYKa M3MEpEHHBIN CTOPOHBI, TOYKa H3MEpPEHHBIN CTOPOH CTOSIH HM3MEpPEHHbIN CTOPOHBI, CTOSIH H3MEpPEHHBIN CTOPOHBI,
CTOSTHUS ° ! i M CTOSIHUS ° ! i BI, M ust ° ! i M st ° ! i M
1 88 11 12 1 83 26 12 1 94 17 18 1 92 24 24
142,40 147,17 165,81 145,55
2 116 36 48 2 120 | 27 12 2 110 40 48 2 120 13 6
160,76 163,06 163,43 137,32
3 115 26 6 3 107 | 53 30 3 114 16 54 3 114 12 0
150,67 143,84 157,95 127,30
4 108 59 30 4 105 8 30 4 101 11 36 4 118 8 18
121,28 125,30 150,85 150,39
5 110 45 60 5 123 4 48 5 119 32 60 5 95 1 54
223,09 193,59 181,19 202,99
1 88 11 12 1 83 26 12 1 94 17 18 1 92 24 24
Hupek. Yron 1-2 =208°21'4 2" Hupek. Yron 1-2 =236°27"4 8" Hupek. Yron 1-2 =160° 42" 42" Hupek. Yron 1-2 =201° 12" 24"
Cr.1 (X,Y)=1(621,48; -341,93) Cr.1 (X,Y) = (656,90, 646,83) Cr.1 (X,Y) = (486,04; 793,48) Cr.1 (X,Y)=(-507,81; -384,90)
Bapuant NeS Bapuant Ne6 Bapuant Ne7 Bapuant Ne§
YUIRL JUIHA YOIRL JJIHA TOYKa YUIRL JJIHA TOUKa YUIRL JUIMHA
TOYKA U3MCPECHHbIN CTOpPOHBI, TOYKa U3MCPECHHbIN CTOPOH CTOSIH HU3MEPCHHbBIN CTOPOHBI, CTOSIH HU3MEPCHHbIN CTOPOHBI,
CTOSIHUS ° ! i M CTOSIHUS ° ! "’ bl, M ust ° ! i M ust ° ! i M
1 113 20 36 1 91 49 36 1 119 49 54 1 87 13 48
165,81 162,88 135,39 160,27
2 100 39 48 2 117 | 29 24 2 104 47 54 2 119 5 18
158,21 139,23 144,62 139,23
3 117 38 42 3 120 | 20 36 3 109 10 48 3 106 30 36
165,42 135,61 127,30 145,46
4 109 28 42 4 109 | 18 30 4 112 23 30 4 100 13 24
164,16 165,52 163,25 144,09
5 98 51 54 5 101 2 30 5 93 47 48 5 126 56 24
185,80 201,79 139,10 144,59
1 113 20 36 1 91 49 36 1 119 49 54 1 87 13 48
Hupek. Yron 1-2 =329°11' 06" Hupek. Yron 1-2 =122°45"42" Hupek. Yron 1-2 = 126° 45' 24" Hupek. Yron 1-2 =298° 46" 42"
Cr.1 (X,Y) =(359,16; -589,82) Cr.1 (X,Y) = (-540,20; -575,07) Cr.1 (X,Y)=(-715,02; 663,51) Cr.1 (X,Y) = (766,60, 293,16)




Bapuant Ne9 Bapuant Nel0 Bapuant Nell Bapuant Nel2
YOIRL JUIMHA ML JUIMHA TOYKa YUIRL IJIMHA TOUKa YOIRL JUIMHA
TOYKa U3MCPECHHbIN CTOpPOHBI, TOYKA HU3MCPCHHbIN CTOPOH CTOSIH U3MEPCHHbIN CTOPOHBI, CTOSIH U3MEPCHHbIN CTOPOHBI,
CTOSIHUS ° ! i M CTOSIHUS ° ! " Bl, M ust ° ! i M Hst ° ! i M
1 96 46 30 1 102 | 40 36 1 116 58 0 1 106 55 0
148,18 148,46 165,81 138,27
2 110 33 24 2 105 8 48 2 100 47 36 2 102 41 54
139,23 164,55 162,37 137,87
3 119 54 6 3 115 | 29 36 3 106 3 30 3 119 46 24
141,78 127,30 159,49 158,96
4 109 5 54 4 114 | 12 0 4 106 42 54 4 103 6 12
138,30 149,09 162,32 125,30
5 103 39 24 5 102 | 29 24 5 109 28 18 5 107 29 48
192,64 183,04 127,65 178,62
1 96 46 30 1 102 | 40 36 1 116 58 0 1 106 55 0
Hupex. Yron 1-2 =307° 27 00" Hupex. Yrom 1-2 =261° 54’ 42" Hupex. Yron 1-2 = 66° 51’ 22" Hupex. Yrom 1-2 =219° 48’ 30"
Cr.1 (X,Y) = (-767,66; -95,28) Cr.1 (X,Y) = (-681,87; -441,20) Cr.1 (X,Y) =(-649,57; -750,83) Cr.1 (X,Y)=(175,54; 307,94)
Bapuant Nel3 Bapunant Nel4 Bapunant Nel5 Bapuant Nel6
YUIRL JUIHA YUIRL JJIHA TOYKa YOIRL JJIHA TOYKa YUIRL JUIMHA
TOYKa U3MCPECHHbIN CTOPOHBI, TOYKa U3MCPEHHbIN CTOpOH CTOSIH HU3MEPCHHbBIN CTOPOHBI, CTOSTH HU3MEPCHHbIN CTOPOHBI,
CTOSIHUS ° ! i M CTOSIHUS ° ! "’ bl, M ust ° ! i M ust ° ! i M
1 87 48 54 1 90 3 54 1 97 28 30 1 92 17 6
144,22 139,17 140,62 143,57
2 117 30 42 2 117 | 12 6 2 108 38 36 2 109 32 6
155,20 163,21 150,06 158,18
3 119 4 6 3 107 | 43 6 3 115 51 12 3 117 44 12
165,08 127,30 142,93 150,45
4 101 33 6 4 104 2 30 4 113 30 42 4 100 4 30
125,30 144,51 121,28 121,28
5 114 2 24 5 120 | 57 48 5 104 30 48 5 120 22 54
228,79 160,44 198,84 194,16
1 87 48 54 1 90 3 54 1 97 28 30 1 92 17 6

Hupek. Yron 1-2 = 69° 49" 24"
Cr.1 (X,Y) = (175,54;307,94)

Hupek. Yron 1-2 =269° 50" 12"
Cr.1 (X,Y) = (-53,46; 686,65)

Hupek. Yron 1-2 =234°13"18"
Cr.1 (X,Y)=(201,72; 764,22)

Jupek. Yron 1-2 =109° 50" 42"
Cr.1 (X,Y) = (766,08; 445,83)




Bapuant Nel7 Bapuant Nel8 Bapuant Nel9 Bapuant Ne20
YOIRL JUIMHA ML JUIMHA TOYKa YUIRL IJIMHA TOUKa YOIRL JUIMHA
TOYKa U3MCPECHHbIN CTOpPOHBI, TOYKA HU3MCPCHHbIN CTOPOH CTOSIH U3MEPCHHbIN CTOPOHBI, CTOSIH U3MEPCHHbIN CTOPOHBI,
CTOSIHUS ° ! i M CTOSIHUS ° ! " Bl, M ust ° ! i M Hst ° ! i M
1 108 31 6 1 91 12 | 48 1 88 11 12 1 83 26 12
138,12 154,33 142,40 147,17
2 107 57 0 2 119 | 5 12 2 116 36 | 48 2 120 27 12
139,23 135,70 160,76 163,06
3 111 58 54 3 108 | 47 | 54 3 115 26 6 3 107 53 30
163,29 127,30 150,67 143,84
4 101 50 54 4 105 | 56 6 4 108 59 |30 4 105 8 30
136,22 153,76 121,28 125,30
5 109 42 24 5 114 | 58 36 5 110 45 60 5 123 4 48
161,48 145,30 223,09 193,59
1 108 31 6 1 91 12 | 48 1 88 11 12 1 83 26 12
Hupek. Yrom 1-2 =109° 50" 42" Jupek. Yron 1-2 = 55°47' 00" Jupek. Yrom 1-2 =118°21'42" Jupek. Yron 1-2 =36°27'4 8"
Cr.1 (X,Y) = (766,08; 445,83) Cr.1 (X,Y) = (-251,10; 585,60) Cr.1 (X,Y) =(621,48;341,93) Cr.1 (X,Y) = (-540,27; -556,30)
Bapuant Ne21 Bapunant Ne22 Bapunant Ne23 Bapunant Ne24
bABIL . IJINHA bABIL . IUTHHA TOYKA YTIIb . IUTHHA TOUKA bARIL . JUTHHA
TOYKa HA3MCEPCHHBIN CTOpPOHBI, TOYKa HA3MEPCHHBIN CTOPOH CTOSIH HU3MCPCHHbBIN CTOPOHBI, CTOSIH U3MEPCHHBIN CTOPOHBI,
CTOSTHUS ° ! i M CTOSIHUS ° ! i BI, M s ° ! i M Hst ° ! i M
1 94 17 18 1 92 | 24| 24 1 113 20 | 36 1 91 49 36
165,81 145,55 165,81 162,88
2 110 40 48 2 120 | 13 6 2 100 39 | 48 2 117 29 24
163,43 137,32 158,21 139,23
3 114 16 54 3 114 | 12 0 3 117 38 | 42 3 120 20 36
157,95 127,30 165,42 135,61
4 101 11 36 4 118 8 18 4 109 28 | 42 4 109 18 30
150,85 150,39 164,16 165,52
5 119 32 60 5 95 1 54 5 98 51 54 5 101 2 30
181,19 202,99 185,80 201,79
1 94 17 18 1 92 | 24| 24 1 113 20 | 36 1 91 49 36

Tlupex. Yrom 1-2 = 260° 42' 42"
Cr.1 (X,Y) = (586,04; 893,48)

Tlupex. Yrom 1-2 = 101° 12/ 24"
Cr.1 (X,Y) = (507,81; 384,90)

Tlupex. Yrom 1-2 = 129° 117 06"
Cr.1 (X,Y) = (359,16; 589,82)

Tlupex. Yrom 1-2 = 222° 45' 42"
Cr.1 (X,Y) = (540,20; 575,07)




Bapuant Ne25 Bapuant Ne26 Bapuant Ne27 BapuanTt Ne28
YOIRL JUIMHA ML JUIMHA TOYKa YUIRL IJIMHA TOUKa YOIRL JUIMHA
TOYKa U3MCPECHHbIN CTOpPOHBI, TOYKA HU3MCPCHHbIN CTOPOH CTOSIH U3MEPCHHbIN CTOPOHBI, CTOSIH U3MEPCHHbIN CTOPOHBI,
CTOSIHUS ° ! i M CTOSIHUS ° ! " Bl, M ust ° ! i M Hst ° ! i M
1 119 49 54 1 87 13 | 48 1 96 46 | 30 1 102 40 36
135,39 160,27 148,18 148,46
2 104 47 54 2 119 | 5 18 2 110 33 24 2 105 8 48
144,62 139,23 139,23 164,55
3 109 10 48 3 106 | 30 | 36 3 119 54 6 3 115 29 36
127,30 145,46 141,78 127,30
4 112 23 30 4 100 | 13 24 4 109 5 54 4 114 12 0
163,25 144,09 138,30 149,09
5 93 47 48 5 126 | 56 | 24 5 103 39 124 5 102 29 24
139,10 144,59 192,64 183,04
1 119 49 54 1 87 13 | 48 1 96 46 | 30 1 102 40 36
Jupek. Yrom 1-2 =26° 45’ 24" Hupek. Yrom 1-2 =198° 46’ 42" Hupek. Yron 1-2 =107° 27" 00" Jupek. Yron 1-2 = 61° 54’ 42"
Cr.1 (X,Y)=(715,02; 663,51) Cr.1 (X,Y) = (566,60; 393,16) Cr.1 (X,Y) = (767,66; 95,28) Cr.1 (X,Y) =(681,87; 441,20)
Bapuant Ne29 Bapunant Ne30 Bapunant Ne31 Bapunant Ne32
bABIL . IJINHA bABIL . IUTHHA TOYKA YTIIb . IUTHHA TOUKA bARIL . JUTHHA
TOYKa HA3MCEPCHHBIN CTOpPOHBI, TOYKa HA3MEPCHHBIN CTOPOH CTOSIH HU3MCPCHHbBIN CTOPOHBI, CTOSIH U3MEPCHHBIN CTOPOHBI,
CTOSTHUS ° ! i M CTOSIHUS ° ! i BI, M s ° ! i M Hst ° ! i M
1 116 58 0 1 106 | 55 0 1 87 48 54 1 90 3 54
165,81 138,27 144,22 139,17
2 100 47 36 2 102 | 41 54 2 117 30 | 42 2 117 12 6
162,37 137,87 155,20 163,21
3 106 3 30 3 119 | 46 | 24 3 119 4 6 3 107 43 6
159,49 158,96 165,08 127,30
4 106 42 54 4 103 6 12 4 101 33 6 4 104 2 30
162,32 125,30 125,30 144,51
5 109 28 18 5 107 | 29 | 48 5 114 2 24 5 120 57 48
127,65 178,62 228,79 160,44
1 116 58 0 1 106 | 55 0 1 87 48 54 1 90 3 54

Tlupex. Yrom 1-2 = 166° 517 22"
Cr.1 (X,Y) = (1075,54; 307,94)

Hupex. Yron 1-2 =319° 50" 30"
Ct.1 (X,Y) =(1705,54; 307,94)

Hupek. Yron 1-2 =75° 50" 24"
Cr.1 (X,Y) = (766,08; 445,83)

Hupek. Yron 1-2 =245°48' 00"
Cr.1 (X,Y) = (-53,46; 686,65)




IIpakTnyeckoe 3ansaTHe Ne21. O6padoTka pe3y1bTATOB MOJIEBbIX H3MEPEHHH TaXeOMeTPHYECKOM
CbEeMKH
Lenv 3auamus:
[TproOpectu npakTHUECKUE HaBbIKU B 00pabOTKe kKypHaia TaXeOMETPUUECKONH ChEMKH.
Hayuutbest cocTaBisaTh Tonorpadu4eckuii miaH 1o pe3yabTaTaM TaxXeoOMETPUIECKON CheMKH.
Obecneuennocms 3anusamus.
KypHan TaxeoMeTpruuecKoi CbeMKH C BApUaHTAMM UCXOHBIX JIaHHBIX.
CoOeporcanue npakmuuecko2o 3aHamus
1. PaccunraTh xKypHaJI OMHOM CTAHIIMU TaXEOMETPUUYECKOTO XO1a:
® BBIYKCIUTH YIJIbI HAKIIOHA;
® BBIYKCIUTH TOPU30HTAIBHOE IIPOJIOKEHHUE U IIPEBBIIICHNS PECUHBIX TOUYEK;
® BBIYHCIUTH OTMETKH PECUHBIX TOYEK.
2. IloctpouTh TONOrpaduUecKuii miaH Mo BEIYMCICHHOMY TaXeOMETPUUECKOMY
xypHany (Tabnuma 1):
® HAHECTH Ha IIJIaH BCE peedHble TOUkH B MacmTabde 1:2000;
® HapHUCOBAaTh peibe( ¢ IOMOIIbIO MANETKHU;
® BHINOJHUTH O(OPMIICHHUE IIJIaHA.

Ilopsi/IoK BHIIOJHEHNS PAGOTHI
XKypHan TaxeoMeTpHIeCKON CheMKH 00padaThIBaCTCs B CIICAYIOIIEM TTOPSIIKE.
1. Bviuucnenue yenoe nakinona. YToll HAKJIIOHA HAXOJIUM T10 CIEAYIOIIEH Gopmyie:
v = BK—- MO
rie BK — oTcueT 1o BepTHKAIILHOMY KpYTy IpH Kpyre JeBo Ha nmpubope, MO — mecTo HyIs,
OTIpe/ICTICHHOE B Pe3yJIbTaTe MOBEPOK MPUOOpA.
2. Boiuucnenue 20pu3oHmanbHuix RPOI0IHCEHUN 10 PECYHBIX TOYEK 10 Gopmyiie
d=D-cos*v
rae D — paccrosiHue 1o qanbHOMepy. Beraucisercst ¢ TouHocthio 10 0.1 M.
3. Boiuucnenue npesviuieHuil peeuHvix MoueK.
Ecnu BU3MpOBaHME BBIMOJIHEHO HA BBICOTY MHCTPYMEHTA, T. €. U = i, TO NPEBBIIICHHE TaKKe
MOYHO BBIYUCITHUTH TIO POpMyIIE:

h’BbI‘{ =d - tgv

Ecin BU3WpoOBaHWE BBITOJIHEHO HA MPOW3BOJBHYIO BBICOTY, TO TPEBBHINICHUE OINpPEACIseM IO

dbopmyre:
hyww = d -tgv+i—v
4. Boluucnenue ommemok peeqyHslX moueK BHITIOTHSIEM 110 hopMyIie:
H=H.,+h

[Ipy BBIYMCICHUH BBICOT PEEUHBIX TOYEK CIEAYeT 005S3aTeIbHO YYHTHIBAThH, UTO Kaxaas
ChEMOYHASI CTAHITUSI MMEET CBOKO BBICOTHYIO OoTMeTKY (Hcr), a mpeBblieHne h nMeeT 3HaK «ILTHC)»
WIH «MUHYCY.

3aganue 1
Paccunrate xKypHan oHOM cTaHIIMU TaxeoMmeTpudeckoro xoaa (Tabmuna 1). OTMeTky cTanmuu A
npunsATh paBHo Hy, = 100,00 + N (M), roe N — HOMED O CIIUCKY.




Cranmusg A: i=v=141m, MO=-0°1"' Hy =

Tabnuua 1. TaxeomeTpuueckuil xKypHai

M.

JIumMO ropu3oHTANILHOTO Kpyra OpueHTUPOBAH IO MATHUTHOMY MEpHJINAHY.

OtcueTsl I'opusonTans | Yroa [IpeBpimie | Otmerku | [Ipumeua
< | TO o o -HOE HaKjJIoH | -Hue h, m. |, H, m. -HHUE
£ | JaIbHO | BEPTUKAJL | TOPU3OHTAL | IPOJIOKE- av
2 | -mepy, | -HOMY -HOMY Kpyry, | HUE, d, M
< | D,m kpyry, BK | T'K
1 1100,0 -2°06' 55°19'
2 | 104,8 -1°07' 87°46'
3 11004 -2°28' 126°18'
4 11304 -3°58' 150°20'
5 | 753 -4°13' 211°12'
6 | 647 +1°44' 258°25'
7 1904 -2°25' 320°08'
8 69,6 -5°11 342°53'
9 |124,6 -4°18' 34°27' v=22Mm.

5. IlTocmpoenue monozpaghuueckozo nnana. I1o nanueiM Tabnuibl 1 crpouM Tonorpadudeckuit
iad B macirabe 1:2000 ¢ ceuennem penbeda h = 2,0 m.

1) Ha nucre ueprexknoit Oymaru ¢opmata A4, NPpUMEPHO B LEHTPE, HAMETUTh TOUYKY A H
IIPOBECTHU Y€pE3 HEE BEPTUKAIBbHYIO JIMHUIO — HallpaBjieHue MaruuTHoro mepuauana CIO.

2). Ilpu momomu TpaHCIOPTHpPA OT CEBEPHOrO0 KOHIIA MAarHUTHOTO MEpHAHMaHA OTIOXKHUTH IO
XOJly YaCOBOM CTPEJIKU 3HAUEHUS TOPU3OHTAJIBHBIX YIJIOB (MArHUTHBIX a3UMYTOB) Ha BCE PEEUHbIE TOUKU
Y IPOBECTH HAIpaBJICHHUE.

3). Ha nmpoBeneHHbIX HampaBiIeHUIX OT TOYKH A B Macitade 1:2000 OTI0KUTh TOPU30HTATBHBIE
MIPOJIOKEHUST M HAKOJIOTh TOYKH. TOYKH OOBECTH KpyXKoM quameTpoMm 1 mMMm. CrpaBa OT TOYKH B BHJIE
poOU yKazaTh: B YUCIUTEIE HOMEP TOUKH, a B 3HAMEHATEJIe €€ OTMETKY.

4). InTepnonsuuio ropu3oHTaneil BBIOIHATH rpaduuecKkuM crnocoooM. OTMETKH rOpU30HTaleH
JOJKHBI ObITh YeTHbIMU, Hanpumep 78,80,82 u T. 1. ['opuzonTanu, kparueie 10 MeTpam Mokas3blBaloTCA
HAa TUIaHE YTOJILICHHBIMU.

5). IloarotoBneHHbI IUIaH B KapaHjaimie o(QOpMHUTh B Tymu. ['OpH30HTaIM BBIYEPTUTH U
MOJIMTMCATh KOPUYHEBBIM I[BETOM, a BCE OCTAJIbHBIE 3JIEMEHTHI IJIaHa — YEPHOH TYyIIbIO (cM. puc. 1).

3aganue 2
[To BBIUKCIEHHOMY JXypHaly TaxeoMmeTpuueckod chemku (Tabmuma 1) BBIYEPTUTH MJaH B
TOPU30HTAJISAX corfiacHa BapuaHTa. OTBETUTh MUCHMEHHO Ha JIFOOBIX 3 KOHTPOJIBHBIX BOIIPOCA.

KoHnTpoabHbIe BONPOCHI
B ueM 3akmrouaeTcst CyIHOCTh TaXEOMETPUYECKON CHEMKH?
B yem 3akiogaercst kamepalibHasi 00paboTKa pe3yabTaToOB TaXEOMETPUUECKON CheMKH?
[To xakuMm ¢opMynaM BBIYHCISETCS TPEBHINICHHE HAa PECYHbIE TOYKA M TOPH30HTAIHHBIC
IIPOJIOKEHUS?
Kaxue npubops! HCHIONIB3YIOT MPU TaXEOMETPUUYECKON chEMKE?
Ilepeuncnure noseBble JOKYMEHTHI IPU TAXEOMETPUUECKON CHEMKE.
Kakum 06pazom n3obpaxarot penbed Ha ruraHax?
B 4eM 3akio4yaeTcss MHTEPIIOJIMPOBAHHUE C TIOMOIIBIO MaIeTKH?
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HcnoaHuTens:
ITpenonasarens:

Pucynox 1. Ilnan maxeomempuueckoii coemxu

IIpakTnueckoe 3ansitue Ne22. BolunciieHue 371eMeHTOB U IVIaBHBIX TOYek KpuBbIX. [locTpoenne
IJIAHA TPacChl

Lenv 3auamus:

HpI/IO6peCTI/I MPAaKTUYCCKUC HABBIKHU I10 pACUYCTY DJICMCHTOB U I'NTaBHBIX TOYUCK KpHBOﬁ. HOCTpOGHI/II/I

IJIaHa JIMHUH.

Obecneuennocms 3anamus: UICXOHbIE TaHHBIE JUISL pacyeTa, TaONULbl Ui pa30MBKU KPUBBIX, paboyast
TeTpajlb, YePTEKHbIE MPUHATIEKHOCTH, MUJUTUMETpOBast Oymara

Couepmaﬂl/le MNPAKTHYIECCKOro 3aHATUH
1. HayLII/ITLCﬂ PACCUUTBIBATH 3JICMCHTBI U INTaBHBIC TOUYKH KpHBOﬁ
2. Hay‘-II/ITI)Cﬂ 3aITOJIHATE BEAOMOCTD IMPAMBIX U KPHUBBIX
3. HayLII/ITLCﬂ BBITIOJIHATH IOCTPOCHUCE IJIaHA TPACChI

3ATAHUE

BbruucnuTh nukeTax Tpacchl JUIMHOW 18 MHMKETOB MO MCXOIHBIM JaHHBIM, NpUBeAEHHBIM B Tabmune 1.
Paccunrtarh BeqOMOCTh NPAMBIX U KpUBBIX. OOPMUTH MJIaH TPACChl HA MIVIJTUMETPOBKE B MacIiTade

1:10 000. OTBETUTH Ha KOHTPOJIbHBIE BOTIPOCHI.

Taomauua 1. Ucxoqdasie naHHBIE




Pym0

Howmep HaumeHoBaHue MUKETOB 3Ha4YCHUS YTIIIOB Pamguycel I/IZ)IZIO,Z[HOFO

BEPIIHH TOBOPOTA TPACCHL, M | TIOBOPOTA TPACCHI KPHUBBIX R,M HarpaBJIeHUS
BapHaHTa o

BY 1 BY 2 ¢ lupaB | @ 2 jeB R, R, CB: 64°45'
1 [1K6+40,80 [IK16+30,80 | 76°40’ 100° 100 100 CB: 74°15'
2 I1K4+10,20 I1K7+35.,45 42°20' 60° 150 100 IOB: 64°45'
3 [1K2+85,10 ITK5+68,30 100° 60° 100 120 C3: 54°30'
4 [1K5+20,70 I1K9+15,20 60° 84° 200 100 103: 34°45'
5 I1K3+70,80 I1IK7+10,25 82°30’ 60° 100 200 CB: 14°40'
6 [1K6+25,45 ITIK10+20,70 | 54°20’ 90° 180 120 IOB: 30°45'
7 [1K7+35,60 ITK11+44,30 | 80°40’ 66 120 180 C3:20°30'
8 I1K4+44,20 [1IK7+64,10 68°20 80° 140 100 103: 37°45'
9 [1K8+16,90 I1K13+50,40 | 90° 74° 100 140 CB: 50°45'
10 [1K3+74,50 ITIK10+65,30 | 46°40’ 60° 120 160 IOB: 4°25'
11 [1K6+10,75 ITK13+40,75 | 58°20’ 100° 160 120 C3: 44°30'
12 [1K5+55,00 T1K8+28,40 68°44' 40 100 110 103: 30°30'
13 [1K7+34,40 IIK14+55,00 | 72°32’ 52° 110 100 CB: 50°50'
14 [1K4+60,50 [MK11+47,30 | 38°20’ 60° 200 150 C3: 40°30'
15 [1K6+70,40 [IK12+14,60 | 42°30’ 80° 100 100 103: 35°30"

ITopsinok BbINOJIHEHHUS PadOThI

1. PacueT 0CHOBHBIX 3JIEMEHTOB FOPHU30HTAJIBHBIX KPYTOBBIX KPUBBIX

OCHOBHBIMH 3JIEMEHTaMH KpYroBOil KpuBoii ABist0TCS (pUc. 1):

1. Yron noBopoTa ¢ — yrioBas BEIUUYUHA OTKJIOHEHHS TPACChl OT IEPBOHAYAIILHOIO HAIPaBJICHUS.

2. Pagnyc kpuBoil R—omnpenenstoniyii KpuBU3HY CONPSDKEHUS B IUIAHE.

3. Tanrenc T—paccTossHHE OT BEpIIMHBI yriia moBopora BY no Todek Hauanma xkpuBod HK wmnm konma
kpuson KK.

4. Inuna xpusoit K — mymHa nyru, Mex1y HayajioM M KOHIIOM KPUBO.

5. domep [l —nmuHeNHas pa3HOCTb MEXIY CYMMOH JABYX TaHI'€HCOB U JJIMHON KPUBOM.

6. buccektpuca b -paccTosiHue 1o OMCCEKTprCe BHYTPEHHETO yIila OT BEPIIMHBI yIia OBOPOTA 10 TOUKU
cepenunsl kpusoit CK.

HE

Pucynox 1. Ocnogubie anemenmul u naguvie MoKy Kpy2o8ou Kpusou

B n1pou3BOACTBEHHBIX YCIOBHUAX YroJI IOBOPOTA TPACCHI U3MEPSAETCSA HA MECTHOCTH, a 3HAaYCHHE pajauyca
YKa3bpIBaeTCsl B NMpoeKkTe. OCTANBHBIE 3JIEMEHTBl KPYTOBOM KPHUBOMW SIBIIAFOTCS 3aBHCHUMBIMHM OT MEPBBIX

ABYX U BBIYUCIIAIOTCS MO CICAYIOIMIUM (bopMynaM:

[ =R-tan—
an2

k= '”(1;00°)
N=2T—K

~




Hanpuwmep:

0= 44°20",

R; =200 m;

0= 52°16",

R, =300 m;

Torna BeIIOIHHUB pacyeT 1o GopMyam, NOTYYUM CIECTYIONINE PE3yIbTATHL:
T, =81,48m T, =147,19m

K; = 154,75 ™M K, = 273,67m
d,=821m ., = 20,70 m

b; = 15,96 m b, = 34,16 M

2. PacyeT nMKeTAKHbIX 3HAYEHHU I IVIABHBIX TOYEK KPUBbBIX
['maBHBIMM TOUKaMM KpPYroBOW KpHBOH sIBISIFOTCS Touku Hauana kpuBoil HK, ee cepequna CK u xonen
kpuBoii KK (cm. puc. 1).
[TukeTakHbie 3HAYEHUSI TIIABHBIX TOYEK KPUBBIX BBIUUCISIOTCS 1O (hOpMyiaM:
HK =BY-T
rae BY —nukeraxkHoe 3HaY€HHUE BEPIIMHBI yTIila TOBOPOTA;
KK=HK+K

CK=HK+K/"2
Hns Konumpona Bbluucienuid nuketaxHble 3HadeHus CK u KK HaxonsTcss AOMOJHUTENBHO TIO
dbopmynam:

KK=BY+T-]]

CK=BY - ]1I)2
JlonycTuMoe pacxOoXAEHUE MEXAY NUKETaKHbIMM 3HAYEHUSIMU TOYKM KOHIIA KPYroBOM KpPUBOM M
CepeMHBI KPUBOH, BBIYHCICHHBIMU 110 00enM (hopMyItaM, He TOJDKHO MPEBBIIIATE 2 CM.
Pacuer nmKeTaKHbIX 3HAUYEHUW TJIABHBIX TOYEK NEpBOM KpuBOW mpuBeAeH Humxke. llpu pacuerax
HEO0OXOMMO B 3HAYEHUAX OCHOBHBIX JJIEMEHTOB KPUBBIX BBIJEISITH COTHU METPOB (€CITM OHU MMEIOTCS).
Hanpumep, Bmecto K=193,44 m cnenyer nucars [1K1 + 93,44 m.

Pacuet npon3BoUTCS TO CIENYIONIEH CXEME ISl KaXKI0U KPUBOM:

Hampumep: BY1 TIK1 + 76.00 m; BY2 IIK7 + 42.83 m. Torga nukeTakHble 3HAYEHUS TIABHBIX TOYEK
MOJIy4YaThCsl CIEAYIOIINE:

BY, - | [IK1 + 76,00 BY,— | IIK7 + 42,83
T, KO + 81,48 T, K1 + 47,19
HK; | IIKO + 94,52 HK, | IIK5+ 95,64
HK; + | ITKO + 94,52 HK, + | IIK5 + 95,64
K, K1 + 54,75 K, K2 + 73,67
KK; | [IK2 +49,27 KK, | IIK8+ 69,31
HK; + | ITKO + 94,52 HK, + | IIK5 + 95,64
Ki/2 KO + 77,38 K2 | IIK1 + 36,84
CK; |IIK1+71,90 CK, |IIK7+3248
KouTtpoJs
BY,+ | IIKI + 76,00 BY,+ |IIK7 +42,83
Ti— TIKO + 81,48 T,— | [IK1 +47,19
it KO + 8,21 g TIKO + 20,70

KK, | 1IK2 +49,27 KK, |TIK8 + 69,31



BY, - | IIK1 + 76,00 BY,+ | IIK7+ 42,83
IL/2 TIKO + 4,10 JL/2 | TIKO + 20,70
CK, | IIK1 + 71,90 CK, | IK7+ 32,48

PacxoxaeHue NHMKETAKHBIX 3HAYEHUN KOHLA KpPYrOBOW KpPHMBOW, BBIYHCICHHBIX IIO OCHOBHOW U
KOHTPOJILHOM (pOpMyIiaM, He JOJDKHO MPEBBIMIATH 2 CM.

3. CocraBiieHHe BeJOMOCTH NPSAMBIX M KPUBBIX

3Has pyM0O HauyaJILHOTO HAIIPABJICHUS, MUKETAKHbIC 3HAYCHUS BEPILUH YIJIOB TIOBOPOTA M TOYEK Hadasa U
KOHIIa O00EeMX KpWBBIX, Ha3BaHWE (MPaBbI W JICBBI) W BEIUYUHY YIJIOB IOBOPOTA, COCTaBISIOT
BE/IOMOCTh TIPSIMBIX M KPHUBBIX, KOTOpas HEOOXoaMMa Juisi KOHTPOJISI BCEX BBIYHMCIICHUI, CBSI3aHHBIX C
IMOJIOKCHHUEM TPACChI B IJIAHC. KpOMe TOro, oHa sABJIACTCA OCHOBHBIM JOKYMCHTOM IJIA pa36PIBKPI TpaccChl
Ha MecTHOCTH. OOpaser BeJOMOCTH NPSMBIX U KPUBBIX ITpuBeaeH B Tabmure 2.



BeaomocThb NMPAMBbIX U KPUBBIX

Tabnuua 2

Ne IIukera Vbl OneMeHTBI KPUBBIX IInkeraxxHOE MOJIOKEHUE TTIABHBIX IIpsamas Paccrosinne | dupekuuo | Pym6
TOY. JKHOE MOBOPOTA TOYEK BCTaBKa MEXIy HHBII
3Ha4YeH BEpIIMHAMH | yroa
ue BY | Ilpas. | Jles. R T K A b HK CK KK P S o r
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Hrp T1KO
94,52 176,00 64°48' CB: 64°48'
BY | IIK1+ | 44°20 200 81,47 154,75 8,21 15,96 TIKO + IIK1 + K2 +
Nel 76,00 ' 94,52 71,90 49,27
346,37 575,04 109°08' IOB: 70°52'
BY | IIK7+ 52°16 300 147,19 | 273,67 20,70 | 34,16 TIKS + K7 + ITK8 +
No2 42,83 ' 95,64 32,48 69,31
130,69 277,88 56°52' CB: 56°52'
Krp IK10
XK= X = XP=571,58 | XS =1028,92
428,42 | 28,91

Z P+ Z K = 571,58 + 428,42 = 1000 m

Z S - Z A =1028,92 + 28,91 = 1000,01 m




I'padpa 1 HOMEp TOUEK — 3aMOJHAETCS YEpPEe3 CTPOUKY HA3BAHMUSAMHU DJIEMEHTOB IMEPEIOMOB
tpaccel B aH. (Htp, BY1, BY2, K1p), rne Hrp. — Hauano tpaccel; Ktp. — koHel Tpacchl.
I'pada 2 3anonHseTcs NUKETaXHBIM 0003HAYEHHUEM IIEPEIOMOB Tpacchl B IIaHE. DTH 3HAUYEHUS
OJIMHAKOBBI JIJIs1 BCEX BApUAHTOB 33JJaHUIl.

I'padsl 3 1 4 3a110JIHAIOTCA 3HAYEHUSMU YIJIOB IOBOPOTA U3 NHIAUBUAYAJIBHBIX JaHHBIX.
I'padppr 5 — 9 3anonHstoTcs 3HAYEHUSIMM 3JEMEHTOB OOEMX KPUBBIX, BBIYHUCICHHBIX B
noxpaszene 1.1., ¢ moac4eroM cyMM KpUBBIX U JIOMEPOB.

I'padsi 10 u 12 3ano0nHA0TCS JaHHBIMU BBIYMCIICHUN NMUKeTaXHbIX 3HaueHui Touek HK, KK n
CK, BBINOJHEHHBIX B nojsipazjaeine 1.2.

I'pada 13 3anonHseTcs BeMUUMHAMU IPSIMOJIMHEMHBIX Y4acTKOB Tpacchl P, ocraBuimxcs nocie
BIIMCBIBAaHUSI 00€UX KpYroBbIX KpHBBIX. Crnoco® uX BbIUUCIEHUS OyaeT IOHSTEH Ipu
pPaccMOTPEHHUH PUC. 2 — CXEMBI TPACChI C PACYETHBIMU 3JIEMEHTAMH.

HK, B2

Pucynoxk 2. Cxema Tpaccel

JnuHbl psiMbIX BcTaBoK Py, P, u P3 BerumcIstoTCA cinenyrommum oopazom.
 JInuHa mpsiMoii BcTaBKH, pacnoioxeHHoi Ha cropoHe I1IKO — BV, onpenensiercst pa3HoOCTbiO
MUKETaKHBIX 3HAYCHMUM Hayajla IepBOM KPUBOM M Haudana Tpaccel. g Hamero mpumepa Py =
HK; —TIKO.
- HK,= HRD + 94,52
ITK0 = ITKO + 00.00
P, =IIK0O+9452=9452 M.
» Jlnuna BCcTaBKM Ha CTOpoHY BY; — BV, BbluuCHsS€TCA pa3sHOCTBIO NMKETaXKHBIX 3HAYCHUHN
HayaJla BTOPOM KPYroBOM M KOHIIa epBor Kpyrosou kpusoi: P, = HK, — KKj.
_HK,=1IIK5 + 95.64
KK, = IIK2 + 49.27
P, =1IIK3 + 46.37 =346.37 M.
Tak kak 1Mo ycioBUSAM 3aJaHMs oOwias AJUHA Tpacchl JOJDKHA ObITh paBHa 10 mukeram, TO
npsiMasi BCTaBka Pz ompenenuTcss pa3HOCThIO nuKeTaxHbIX 3HadeHuM [IK10 m xoHma BTOpOM
KpyTrOBOU KpUBOW, T.€.

¥ =HEID-ERK
_ IIK10 = IIK10 + 00.00
KK, = IIK8 + 69.31
P, = IIK1+ 30.69 = 130.69 M.
B ctpouke «Cymmay nojcuuThiBaeTcs o011as JJIMHA TPeX MPSMBIX BCTABOK.
I'pada 14 3anosHseTcs 3HAYEHUSIMU PACCTOSHUM MEKy BEPIIMHAMH YTJIOB IOBOPOTA S, Sy U
S3 (puc. 4). 3nauenus S, S» ¥ Sz BBIYUCISIOT 10 CIEAYIOUUM (hopMynam:




S,=BV1;

S:.=BYV2-BV1 + J..

S, = Kmp - BY2 + [1..
N

S,= BV1:

S:=BYV2-BV1 + .

S, = Kmp—-BY2 + [..
Jlyist Hatero nmpuMepa MoJIyduM CIICIYIOIINE 3HAYCHUS:

S, =176.00 M
S:=74283M—-176.00 M+ 821 M= 575.04 M
S, =1000 Mm— 74283 M+ 20.70 M=277.87 M.
N
S, =9452 M+ 8148 M=176.00 M:
,=81.48M+34637 M+ 14719 M =575.04 &
S;=14719M+130.69 M =27787 M.
B crpouky «Cymmay HEoOXOAMMO BMHCATh OOIIYIO JIMHY BCEX TPEX PACCTOSIHHM MEXIy
BEpIIMHAMU yTJI0B noBopoTa (S; + Sy + S3).
I'pada 15 3anonHsieTcs 3HaYCHUSMHU AUPEKIUOHHBIX YIJIOB CTOPOH Tpacchl. [ BBIYMCICHHS
JTUPEKIMOHHBIX yriioB ctopoH BY; — BY; u BY; — IIK10 wucnonp3yloT HCXOIHBINH pymO
HauanpHOUM cropoHbl [IKO — BY| u 3nauenus yrinoB moBopoTa Tpacchl. llepeBenss mcxomHblit
pyMO B IMPEKIIMOHHBIA YToJl, BRIYUCISIOT JUPEKIIMOHHBIC YIIIbl BCEX MOCIEAYIONIUX CTOPOH IO
MpaBUIly: AUPEKUHUOHHBIA YroJl MOCIEAYIOIIEro HAMpaBiICHUsS TPACChl PaBeH AUPEKIHOHHOMY
YIIy IPEIbIAYIIET0 HATPaBIEHUs TUTIOC MTPaBbIil MIIM MUHYC JIEBBIM YTOJI TOBOPOTA TPACCHI
B namem ciydae: ryex = CB ( = 64°48'; 1 = 44°207 ; @2 = 52°16".
Tak kak Ha3zBanue pym0a CB, TO Olycx = Iyex-
a.. =6448 aix HanpaBnenus (IIK0-BYV1)
Yo, = 4420
7, =109 08’ ana Hanpasaenus (BV1 - BYV2)

@:0=5652 ama Hanpasnenus (BV2 -IIK10)

BolunicnieHHple TUPEKIIMOHHBIE YIUIBI 3aIMCHIBAIOTCA B KOJIOHKY 15, OT MX 3Ha4EHMH NEpPEeXosT
K pyM0aMm U 3aHOCAT uX B rpady 16 BegomocTy.

Tlocie 3amoaHeHHsa BC€AOMOCTH IMPAMBIX W KPHUBBLIX ITPOU3BOAWUTCA KOHTPOJIb PaCdY€TOB I10
dbopmyre:

P+ 2K =38~-3=1L,
rae L — o6mas aymunana tpaccst (1000 m).

3Ha4YeHUs] COCTABIIAIOLINX JIEMEHTOB 3TOH (Qopmynsl GepeM u3 rpadsl «Cymma» BeIOMOCTH
NpsIMBIX U KpUBBIX. I paccMaTpUBaeMoro cirydasi KOHTPOJIb pacyeToB OYAET CIeAYIOLIIM:

4+ 2P=371.58 _ 25=1028.92
JK=42842 2= 2891
L =1000.00 L =1000.01

Jonyctumoe 3HaueHue pacxoxaeHuil L Taxxke paBHO 2 cM, OHO OOBSICHSIETCS] OKPYTICHHUEM HpU
pacyeTrax OCHOBHBIX JIEMEHTOB KPUBBIX.

4. CocraBjcHHE IIJIaHA TPacCChbIl
IInan TpacCbl COCTABJAIOT IO AJaHHBIM MMUKETAKHON KHIDKKH U pacu€TtaM SJICMCHTOB
KpHBOﬁ n €€ IMHUKCTAXHOI'O ITOJOXKCHUA (CM. BC)IOMOCTB NpsAMBIX U KpI/IBBIX). B nmkeraxxnom



JKypHaJle TIPUBEACHBI PE3YJIBTATHI CbEMKH IIPUTPACCOBOM IIOJIOCHI BIIPABO U BIEBO OT TPACCHI
mupuHOU 1o 50 M. Macmrab mana Tpaccel npuauMarot 1:1000.

[Tnan Ttpaccer B macmrabe 1:1000 cocTtaBisitoT Ha 4YEpTEKHON Oymare B CleayrOIIEH
I10CJIEI0BATEIbHOCTH.

1. CornacHo 3aJJaHHOMY Ha4yaJbHOMY HAIpPABICHUIO 7., HAYaJl0 TPACChl Ha JIMCTE BHIOMPAIOT
TakK, YTOOBI BECh IIJIaH €€ Pa3MECTUIICS CUMMETPHYHO KpasiM JIKCTA.

2. B Touke Hauama Tpacchl MPOBOJAT BEPTUKAIbHYIO JIMHHUIO M OT HEE TPAHCHOPTHPOM
OTKJIQJIBIBAIOT PYMO Iycx HAYAJIBHOTO HAIMPABICHWS M B 3TOM HAIPABICHUM IMPOYEPUUBAIOT
KapaHJalioM JHHHIO.

3. Brons mpovepueHHON JTUHUM B MaciuTabe OTKJIaIbIBAIOT OTPE30K, PaBHBIH PACCTOSHUIO OT
ITKO mo Bepmuubl yriaa nmoopora 1 (BY1)(B mamem npumepe on pased 576,00 M), 1 oJIy4aroT
TouKy BepuiuHsl yria 1 (BY1), (em. puc.3).

BY1 ¢~

mp

mp

Pucynox 3. Cxema mpaccwi

4. 3a BeplIMHY yIVIa NPOAJISIOT HAayalbHOE HAIIPaBIEHHWE U OT HEro CTPOST yroyl MOBOpOTa
TPAcchl @, B MOJIy4€HHOM HalpaBJIEHUH [IPOYEPUUBAIOT JIMHUIO, (CM. pUc.3).

5. B nony4eHHOM HampaBJIEHUU OTKJIAJBIBAIOT OTPE30K PABHBINA paccTOsHUIO OoT BY 10 koHna
Tpacchl (B HallleM NpuMepe OH paBeH 424 M), U MOJIy4al0T TOUYKY KOHIA TPacchl, (cM. puc.3).

6. OnpenendroT Ha IUIaHE TPacchl MecTononokeHue riaBHbIX Touek 3akpyraenuil HK, CK, KK
IpH KaxJ10i1 BepuinHe (cM. puc.3) yria noBopota. [ noctpoenus Touek Havana kpuBoit HK u
koH1a kpuBoi KK oTknaznpiBaroT B MaciTale mjiaHa BETHYUHBI

KacaTeJIbHBIX TaHreHCOB T OT BepmMH YrioB noBopora BY Hazag no npenpiaymemy
HAIpPAaBJICHUIO U BIIEPE] 10 NOCIEAYIOUIEMY HaIpaBJICHUIO. [[JIsl MOCTPOEHUS TOUKU CEpEIUHBI
kpuBoil CK ¢ momomipto TpaHcropTrpa CTpOSIT OMCCEKTPUCY BHYTPEHHETO YIJla MpH BEPILIUHE
yIJ1a ¥ BJIOJIb MOJIyY€HHOT'O HAlpaBJIEHUs OTKJIABIBAIOT B MaciiTabe 3HaueHHe OucceKTpuchl b.
B namem mnpumepe b = 1596 m. Ilo HampaBieHUIO paguycoB 3aKpyrJI€HHH MPOU3BOIAT
COOTBETCTByIOIIME Hamanmucu mnukeTaxHbix obOo3HaueHunid HK, CK, KK mno nHanpaBneHuro
paanycoB KpYroBbIX KpuBbIX. (mpuMep PrucyHok 4.)
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Pucynoxk 4. [Ipumep niana mpacoi

KoHTpoJbHbBIE BOIIPOCHI

Yro Takoe Kpyroast KpuBas?

HasoBuTe 0OCHOBHBIE 2JIEMEHTBI KPYTOBOM KPHUBOU.

Kakue Touku Ha3bIBalOTCS IJIaBHBIMU TOUKaMU KPYroBOil KpUBOW?

Kax BbIHCIIS€TCS MUKETaXKHOE MOJ0KEHHUE TJIaBHBIX TOYEK KPYroBOl KPUBOM?

B kakoM 1osieBoM TOKYMEHTE MTPOU3BOJUTCS BBIYMCICHUE MUKETAKHOTO MOJI0KEHUS
[JIaBHBIX TOYEK KPYTOBOM KpUBOM?

SNAE D=

IIpakTuyeckoe 3anaTue Ne23. IlocTpoenune nmpogust Tpaccol

Lenv 3auamusi:

[TproOpecTu mpakTUYECKHE HABBIKH 110 pacyeTy jKypHaja HUBEIMPOBAHUS TPACCHI U
MOCTPOEHUIO MPODUIISL.
Obecneuennocms 3aHAmMus: KypHall HIBEIUPOBAHHUS, YEPTEKHBIC TPUHAICKHOCTH,
MUJITUMETpOBasi Oymara

CoaepikaHue NPAKTHYECKOI0 3aHATHSA
1. HayuuTbCsl pacCUMTBHIBATh KypHal HUBEJIUPOBAHUS
2. Hayuutbcs BeIYepUMBATh MPOPUIH TPACChI

3AJJAHUE

Paccuurare xypHanm HuBenupoBaHHus Tpacchl (TabGnuma 1) BbicOTHBIE OTMETKHM HCXOIHBIX
peniepoB mpuBenaeHsl B Tabmune 2. Ilo JaHHBIM JKypHaJa MOCTPOUTH MPOJOJIBHBINA MPOQHIIL
Tpaccel B Maciirabe 1:5000.

Tab6muma 1. Xypuan HusenupoBanus
7KypHaj HHUBeJIMPOBAHUS TPACCHI

Ne Ne OTtcuéTsl 110 perikam IIpebiu | Cpen. Hcnp. | T'opuzo | Ormerk Ne
crad | Touek |3 1 ITpomesx .h,MM | mpeBbl | TpEeBbI HT ntouek | Touek
yT. ., MM | 0L MM | TIpHOOp
C alll,m
1 | PI1 934 PII1




No No OTtcuéThl 1O peitkam IIpesbiu | Cpen. Hcnp. | T'opuzo | Ormerk Ne
cran | Touek |73 I1 ITpomesx .h, Mmm MPEBBl | IIPEBBI HT u Touek | Touek
VT. ., MM | 0L MM | TIpHOOp
C alll, m
5620
K0 2135 KO0
6823
K0 2539 K0
7226
1K1 1353 1K1
2 6042
K1 226 K1
4911
K2 1036 IIK?2
3 5723
K2 256 K2
4943
X 2414 X
4 7102
X 378 X
5064
I1K3 1951 K3
5 6637
K3 1182 K3
5867
K3+1 K3+
0 1425 10
IK3+2 K3+
6 2935 26
K3+5 K3+
0 2936 50
IK3+6 K3+
6 683 66
K4 256 11K4
6 4943
K4 2989 11K4
7676
K4+6 K4+
0 256 60
7 4945
K4+6 K4+
0 2375 60
7061
K5 2795 K5
8 7483




No No OTtcuéThl 1O peitkam IIpesbiu | Cpen. Hcnp. | T'opuzo | Ormerk Ne
cran | Touek |73 I1 ITpomesx .h, Mmm MPEBBl | IIPEBBI HT u Touek | Touek
VT. ., MM | 0L MM | TIpHOOp
C alll, m
K5 2848 IHKS
7534
X 312 X
9 5000
X 2916 X
7603
K6 250 K6
10 4936
I1K6 1360 I1K6
6047
K7 254 K7
4944
a+10 310 a+10
a+25 111 a+25
n+10 270 n+10
n+25 920 n+25
11
K7 506 K7
5192
K8 1042 K8
12 5730
K8 2623 K8
7310
K9 460 K9
5147
a+25 810 a+25
n+25 1126 n+25
13
K9 1827 K9
6512
PII2 1938 PII2
6624
14 | IIK10 1994 K10

Tabnuna 2. UcxoaHble JaHHbBIE

HOMEP HCXOIHBIE HOMEp HCXOJHbIC JaHHbIE
BapHaHTa | IaHHbIE BapHaHTa
PII1 PII2 PII1 | PII2
1 100 106,459 |11 110 | 116,457
101 107,459 |12 111 117,457
3 102 108,459 |13 112 | 118,457




4 103 109,459 | 14 113 | 119,457
5 104 110,459 | 15 114 | 120,457
6 105 111,459 |16 115 | 121,457
7 106 112,459 | 17 116 | 122,457
8 107 113,459 | 18 117 | 123,457
9 108 114,459 | 19 118 | 124,457
10 109 115,459 |20 119 | 125,46

Iopsiiok BBINOJIHEHUSI PA0OTHI
1. PacuyéT HUBeJIMPOBAHHS TPACCHI
HuenupoBanue Tpacchl NPOU3BOIUTCA METOAOM TI€OMETPUYECKOTO HHUBEIMPOBAHMS,
KOTOPOE€ TO3BOJISIET OINPEACNIUTh IMPEBBIINICHUE OJHOM TOYKM HaJA JpYyrou, ONM3KOW K HEW C
1*1000pH30HTANBEHOTO JTyya HUBEJIUPA U OTBECHO YCTAHOBJICHHBIX HUBEIUPHBIX PECK.
HuBenupHbIi X0A MPOIOIEHOTO HUBEIHPOBAHHS OOBIYHO MPOKIAIBIBACTCS MEKIY
TOYKaMU C U3BECTHBIMHU OTMETKaMH. Takoil X0 Ha3bIBalOT PA30MKHYTHIM.
Maremarnueckass o00paboTka pe3yiabTaTOB HUBEIMPOBaHUS (00paboTKa KypHAIa
HUBEJIMPOBAHUS ) BBITIOJIHSACTCS B CIICAYIONIEH MOCTIeI0BATEIILHOCTH:
1. BeramcnsieM TpeBHIIICHHS 110 YSPHOH M KPACHOM CTOPOHE peek Mo Gopmyram:
h =3—-II=a

HYepHaA IaAHHI

h =3-II=5bh

"KPAacHBII

— Apepenuuii

3aAHM bnepe,:mm‘fi

2.BpiuncrniseM cpeiHee IpeBbilIeHne mo Gpopmyse:

_ hLIEpHDE + thHCHOe
hC}JE,E[HeE - 2

3. Bbucasior cyMMy CpeHUX MPEBBILICHHH 110 BCEMY X0y HUBEIUPOBAHUS:
z th = hcpl + hcpz + -
r1e Aepi, Nep2 U T.1.—CPEIHUE TIPEBBIIICHUS.

2.BbIUNCIAIOT TEOPETUYECKYIO0 CYMMY IPEBBIMIEHUH 110 X0y, paBHYIO
Pa3HOCTH OTMETOK PENepoB, HAa KOTOPBIE OMTUPACTCS XOI:

hTeop = HKOH - Hﬂaq

rae H,qy , Hyon —OTMETKH PENIEPOB B KOHIIE U HAYaJIe XO/a.
4.BbIUUCISAIOT HEBSA3KY HUBEIUPHOIO XO/1a:

fn = z Pyan — z hTeop = Z hcpeaﬂee - Z hTeop

4. BBIYHCIISAIOT HEBA3KY, JJOMYCTHMYIO ISl JAHHOTO X012, 1o (hopmyIe
fhuon = £50MMVL
rae L —niuHa HUBeNMpHOTO X012, KM
5.Ecmm |fh| < fh,,; , TO TPyOBIX OMIMOOK B HHMBEIMPOBAHWH HET, a IIONYYEHHYIO
HEBSI3KY MOYKHO DPacIlpellelIuTh MOPOBHY MEXIY BCEMH CPEAHUMH NPEBBILICHUAMU. [ aTOTO
BBIYHCIISIOT TIONPABKH:
—/fn

Sn
n
IJI€ N —4UCIIO0 CTAHIIUM.
[TonmpaBkM BBIMUCIAIOT C OKPYTJIEHUEM 10 1MM.

HpI/I 9TOM HOOJIKHO BBITIOJIHATBECS YCIIOBHUC

z(sh — —fh

Haiinennyto nonpasky, pacrpeelsieM NOPOBHY Ha ce cpeoHUe npesbllueHUs ¢
00pamHbIM 3HAKOM.




6.BbIuKcIsIOT NCIpaBIIEHHBIE IPEBBILIEHUS:
hncr{p = hcp + 5h
OHU JOJIKHBI YAOBJIETBOPSATH YCIOBUIO:

D By = )
Teop

7. BBIUUCHSAIOT OTMETKH CBA3YIOIIUX TOYCK:
— lcr
Hmcl - HPnO + hncnp
— 2cr
Hl‘IKZ - HHKl + hucnp A T.I.
KOHTpOJIeM MMPaBUJIIBHOCTHU BBIYHCIICHUA OTMETOK CBA3YIOIIUX TOYCK
CIIYJKUT TOYHOC IMOJYYCHHUC B KOHIIC XO0JJa OTMETKH KOHCUYHOI'O periepa.
8. Eciiu B X0A€ UMCHOTCA IMMPOMEIKYTOUHBIC TOUKH, TO OJId 3THUX
CTaHIIUM BBIYUCIISAIOT TOPHU30HT HHCTPYMCHTA I10 (bOpMYJ'Ie.
_ YepHBIN
[T = Hpyo + aph

YepHbIN <
I'ne Hpyo - OTMETKA 3aHETO MUKETA, Ap - YETHBIM OTCYET HA 3aJJHEM ITUKETE.

OTMeTKH IMPOMEIKYTOUHBIX TOYCK BBIUTUCIIAOT IO cbopMyne.

_ IIPOMEKy TOUHBIH
Hoy20 =TT — d0+20

MPOMEXYTOYHbIN o o
['ne I'T1 — ropuzoHT npudopa, aoljrzo Y - IIPOMEXKYTOYHBIN OTCYET, B3ATHIN Ha

IUIIOCOBOM TOUKE 110 YEPHOM CTOPOHE PEUKHU.

2. [locTpoenue nNpoaoJILHOIO NPOpUIS TPacchl

JUis 1OCTpOeHHs MPOAOJBHOTO MNpO(UIS HCIOAB3YyeTCs MWIIMMETpoBas Oymara.
MacmTab ropuzonrtanbhbiidi 1:5000, macmta® Beprukanbhbii 1:500. IToctpoenue mpoduiis
BBINOJIHAOT KapaHAAlIoM, HAYMHAIOT €r0 ¢ BBIYEPUMBAHUS CETKU MPOPUIIS.

®opma u pa3Mmepbl ceTku (OOKOBMKOB) Moka3aHbl Ha Pucynke 1. BokoBuk (cerky
npoduiis) pacnoiaratoT B JIEBOW HUKHEH YacTH Jucta opmata A3, OTCTYNIUB OT HUKHETO Kpast
2-3 cM, OT JIEBOTO Kpasi He —MeHee 2 CM.

OTMeTKa 3eMIIH, M
w
—
YKJIOHBI (B THICSIYHBIX)
v
—
Paccrosaus, M
v
—
[TukeTsl
Kunomerpsl S
65

Pucynok 1. BokoBuk npososibsHOro npogus

CropaBa oT OOKOBUKa pa3Mmelaercs HHGpoOpManus O MpoJoiabHOM mnpoduie. nuHa
npodunas BBIOMpAETCs B COOTBETCTBUM C JUJIMHOM TpPacchl M TOPU3OHTAIBHBIM MaclITadoM
npojaosibHoro mpodwmid. IIpy 3ToM HEOOXOOUMO MNpOCHEeIUTh, YTOObI Hayajao Mpoduis
COBMAJaJ0 C IEJbIM CAaHTUMETPOBBIM JI€JICHMEM MUJUIMMETpOBON Oymaru. I'opu3oHTanbHbBIE
JIMHUM CETKH MPOBOJATCS NapajlIeNIbHBIMM JINHUSAMH, Y€pPE3 PAcCTOSHUSA, YKa3aHHbIE B IIPaBOM
yactu Pucynka 1.

3anonHenue rpag cetku (cM. puc.l) BeayT B cienyrolei mociea0BaTeIbHOCTH:

1. 3amomusitor rpady «Paccrossmmsi»y. s storo B macmrade 1:5000 oTknampiBarOT
nukeTs! (100 -MeTpoBKH) yepe3 2 cM, HaunHasi ¢ HyJIeBOIO IUKETA.



[TukeTl OTMEYAOT BEPTUKAIBHBIMH JIMHUSMHU, HAa3BaHUs MUKETOB MOJIIMUCHIBAIOT B
crpouke «[lukers» (HIKe rpadsl «Paccrosaus»). Hymeparusa nuketoB uaet ot 0 1o 9. [uker,
KkpaTHblid 10, He HyMepylT, a IOKa3blBalOT KHUJIOMETPOBBI 3HAaK M IOANKCHIBAIOT HOMEP
kusomerpa. KpoMe MHUKETOB OTMEYAIOT MOJOKEHUE MPOMEKYTOUHBIX (IUTFOCOBBIX) TOueK. J[is
ATOTO OTKJIAABIBAIOT PACCTOSHHS J0 MPOMEKYTOUHBIX (TUTIOCOBBIX) TOYEK, KOTOpBIE OEpyT ¢
IUIaHa TpacChl WU W3 JKYpPHAJOB HUBENUPOBaHUA. TakMMH TOYKAMU B paccMaTpuBaeMOM
npumepe sistores 1K 3+10, ITK 3425, TIK 3+50, IIK 3+66 u IIK 4+60. Paccrosinus mexny
TUTFOCOBBIMU TOYKaMH MOKA3bIBAIOT B METPAX M 3alIUCBHIBAIOT MKy BEPTHKAIbHBIMU JIMHUSMHU.
Hampumep, nns IUIIOCOBBIX TOUEK MEXAYy NHUKETaMM 3 M 4 JIOJDKHBI OBITH IOJIMCAHBI
pacctostaus 10, 15, 25, 16 u 34 M, cymmMa KOTOPBIX JIOJDKHA COCTABIIATH JMHY nukera (100 m).

2. B rpady «OTmMeTKa 3eMJIM» 3aMUCHIBAIOT OKPYIJIEHHBIC 10 CAHTUMETPOB OTMETKH
MUKETOB U IUTIOCOBBIX TOYEK, KOTOpbIe OepyT M3 >KypHaja HUBEIMpPOBaHUS Tpacchl. Beicora
3anuchIBaeMbIX U 3 MM.

3. B crpouke «Kumomerpel» Ha NeprEHAUKYJApax, OMYIIEHHBIX BHHU3, HaMEYarOT
nosnioxenue kwiomerpoB mo Tpacce (IIK 0 u IIK 10) xpykkamu guamerpoMm 5 MM, IpaByrO
MOJIOBUHY KOTOPOTO 3aTeMHSIIOT. BbicoTa Hajmuce KMIOMETPOB 4 MM.

4. Jns TOCTPOCHHS MPOAOJBHOTO MpO(WIs BBHIOMPAIOT TaK HA3bIBAEMYIO JIMHHIO
YCIOBHOTO ropu3oHTa. OOBIYHO 3a JIMHUIO YCIOBHOTO TOPU30HTA MPUHUMAIOT BEPXHIOKO
TOPU3OHTABHYIO JIMHHUIO CEeTKH Npodmiss. OTMETKY JHHHH YCJIOBHOTO TOPU30HTA BHIOMPAIOT
KpaTHOW 3HaMEHAaTeNI0 MaciiTaba B METpax C TaKUM pacdeToM, 4TOObI MUHUMAJIbHAS OTMETKA
JMHUAW TPOJIOIFHOTO MpoQHiIs BO3BBIIIATACH HAl JIMHUEH YCIOBHOTO FOPH30HTA HE MEHEE YeM
Ha 5 cMm. Hampumep: MuHuUManbHON OTMETKON mpoduuisa siisiercss ype3 Boabl peku Cos (ITK
3+26 u IIK 3+50). OTta ormerka pasHa 100,33. B macmtade 1:500 B pernmameHTUpPYEMbIX 5 cM
COJICP)KUTCS 25 M, CIIeIOBaTeNIbHO, 3a JIMHUIO YCIOBHOTO TOPU30HTA MOXHO MPHUHATH OTMETKY
75,0 m (100,33 —25); yuuTbiBasi €€ KpaTHOCTh 5 M, 32 OTMETKY JMHUU YCJIOBHOTO TOPHU30HTA
OKOHYATEJIbHO MPUHUMAIOT OTMETKY 75,0 M.

Jlia moctpoeHus: npoduiis BOCCTAHABIMBAIOT MEPHEHAMKYISAPHI ¢ Ka)XJ0ro MHUKeTa U
IUTIOCOBOM TOYKM BBEpPX OT JIMHUU YCIOBHOI'O TOpPU30HTa, Ha HHUX B MacmTabe 1:500
OTKJIaJIbIBAIOT OTPE3KH, COOTBETCTBYIOIIME OTMETKAM IHKETOB M IUIIOCOBBIX TOYEK C Y4ETOM
BBICOTHOTO TIOJIOKEHUSI JIMHUM YCIOBHOTrO Topu3oHTa. Hampumep: HmkO= 10545 w,
CJIEIOBATENbHO, OT JUHUM yCIOBHOTIO ropu3zoHTa B Macurade 1:500 (B lecm — SM) oTKIabIBAIOT
BbIcOTY 30,45 M, uTO coctaBisier orpe3ok B 6,09 cm. Hnkl = 106,64 M, otknaneiBator 31,64 m
win 6,33 cM. AHaJIOrMYHBIM 00pa30M MOCTYMAIOT CO BCEMH NMUKETAMU U TUTFOCOBBIMH TOUYKaMHU.

CoenuHuB KOHIIBI TOCTPOEHHBIX OTPE3KOB MPSMBIMU JTUHUSMHU, MOIYYAtOT MPOIOIbHBIN
npoduis Tpaccsl. KoHIIBI eprieHIMKYIIpOB, BO3BBIIIAIOIINECS HaJ TpouiieM, yOUparoT.

5. 3anonHsi0T rpady «Y KIOHBIY, IpoYepUHBasi B HEM B MECTaxX MepesioMoB (M3MEHEHU I
YKJIOHA) (paKTUYECKOW JTMHUH BEPTHUKAIbHbIE TIEPErOPOJIKH.

BHyTpu kaxxa0ro y3Koro npsiMoyrojibHHKa, Ha KOTOpble OyaeT pa3durta rpada yKIOHOB,
IIPOBOJST IMArOHaNb: U3 BEPXHETO JIEBOTO yIJIa B HUYKHUI MPaBblil, €CIM YKIIOH OTPULIATEIbHBII
(TuHUS WIeT Ha TIOHWXKEHHE), WU W3 HIIKHEro JIEBOTO B BEPXHUU MpaBbI, €ClU YKIOH
NOJIOKUTENbHBIA. Ha TopHu3oHTanbHBIX OTpe3Kkax Tpacchl MocepeauHe Tpadpl MPOBOIAT
TOPU3OHTANIbHYIO uepTy. Hajn nuaroHanibio MM TOPU30HTAIBHOM YEepTOMl yKa3bIBalOT 3HAYEHUE
YKJIOHA B THICAYHBIX. 3HAsiCHUE YKJIOHA OMpeensercs o Gpopmyse:

. AH,
i = %, rae AH,ey — pa3HUIIa OTMETOK 3€MJIM Ha KOHIIaX y4acTka B M, d — paccTosiHue,

6. Bemonnstor odopmiienne mnpoduias. Bce HaanmMCHM W MOCTPOCHHS] aKKypaTHO
BBITIOJIHSIIOT TYIIBIO TOHKUMU JTUHUSMU.

KoHTpoJsbHbIe BONPOCHI



1. UTto Takoe «IMKETHas TOYKay, «IUTF0COBas Touka»? Korma Bo3HHKaeT HEOOXOIMMOCTh
HCIIOJIb30BaTh «MKCOBYIO TOUKY»?

2. HaznaueHue NUKETa)KHON KHIKKH (GKypHasa).

3. Kak ypaBHUBAIOT NPEBBILIECHUS B 3aMKHYTOM HUBEIUPHOM X0/1€?

4. KakoBa 1ocie10BaTeJIbHOCTh HUBEIMPOBAHUS Ha CTAHIMM IO NMUKeTaxy Tpacchl? Kak
KOHTPOJUPYIOT OTCUYETHI MO pekam?

5. Yro Takoe yKJIOH JMHHUHU U 10 Kakoi opmyne on onpexaensiercsa? Kak ero BeIpa3uth B
% u B %0? Kak 1okasbIBaloT yKJIOHBI Ha npoduie?

IIpakTyeckoe 3ansaTue Ne24-26. PacuerHo-rpadguyeckas padora Ne2
Pacuérno-rpaduueckas padora No2 o0beauHseT B cede 3 MpakTUUECKUX PabOTHI:

— IlIpakTuueckas padota Ne 24. O6paboTka MaTepHanoB U3BICKAHHA JJIs1 TOPU3OHTAIBHOM
IUTOILAKY.

— IlIpakTuueckas padota Ne 25. OnpeneneHne NpOEKTHBIX OTMETOK JJIsi BEPTUKAIBHOM
IUTAHUPOBKU JJI1 TOPU3OHTAIBLHON IIJIOLIA/IKH.

— IlIpakTuueckas padbota Ne 26 .CocraBieHue KapTorpaMmbl, oAcYeT 00BEMOB 3EMIISIHBIX
pabor

Llenv 3auamus:

HayuuTbcst BBIYUCHATH IAHUPOBOYHYIO OTMETKY ILIOMIATKU U MPUOOPECTH HABLIKU B
MOCJIEIOBATEILHOCTH COCTABIICHUSI KAPTOTrPAMMbI 3€MJISTHBIX PadoT.
Obecneuennocmo 3anamus: JXypHall HUBEIHPOBAHUS 110 KBaJIpaTaM U abpUC ChbEMKH.

Coaep:xkaHue NPAKTHYECKOT0 3aHATHSA
Boruncnenue abCoMOTHBIX OTMETOK BEPILKH KBaJIpaToB.
[Toctpoenue Tonorpaduyeckoro mnjiaHa y4acTka METOJ0M HHTepHoasiauuu. Macitad
1:500, ceuenue penbeda 0,5 M.
Brruncnenne npoexktHor otMetku Hrp.
Brruucnenue pabounx oTMeTOK hpal U cocTaBieHHEe KapTOrpaMMBbl 3eMIISTHBIX PadoT.
Omnpenenenue TMHUHA HYJIEBBIX paboT.
[Toncuér 06beMOB 3eMIISIHBIX padoT, OLIEHKA OajlaHca 3eMIISIHBIX padoT

N —

AR

ITopsinok BbINOJHEHHS PA0OTHI

[IpoekTupoBaHre TOpU3OHTAIBHOM MJIOMIAAKNA OOBIYHO MPOU3BOAMUTCS C COOIIOJACHHEM
ycIoBHs HyJeBoro OamaHca 3eMiHbIX pabotT. Ilog »TMUM ycrnoBHeM MOHMMAeTcs CBEICHHE
3eMJIIHBIX pa00OT K MUHUMYMY U 00ecrieueHre PaBeHCTBA 00bEMOB BBIEMKH U HACBIIH.

VYcnoBue HyneBoro OanaHca 3eMISHBIX  paboT  obecrednmBaeTcs  CO3JaHHUEM
TOPU30HTAIIBHOM IUIOIIAAKH C IPOEKTHOM OTMETKOM.

[Too0OHBIE TUIOMIAZKK TPUXOAUTCS MPOEKTHUPOBATH IMPH CTPOUTENIHCTBE CIIOPTUBHBIX
COOPYKEHHM, CTOSITHOK aBTOTPAaHCIIOPTA, TPAaMBatHO-TPOJIEHOYCHBIX TAPKOB U T.II.

PaccMoTpuM IpOEKTUPOBAHKE TOPU3OHTAIBLHOMN IIIOIIAKH

IIpumep pacyera BepTHKAJbLHON NJAHUPOBKH MO/ TOPU30HTAIBHYIO IUIOIIAKY

Tpebyercs: pa3paboTaTh MPOEKT BEPTHKAIbHON IUJIAHUPOBKU  IUIOMIAAKU  TPHU
CJIEAYIOIIMX UCXOIHBIX ycioBUaX (Pucynok 1)

® OTMETKH y4acTKa IIOJy4€HBI IIpA HUBEIMPOBAHUU 110 KBaJpaTaM;

® TPOEKTHUPYETCS TOPHU3OHTAJbHAS IUIOMIAJIKa C NPUOIU3UTENBHBIM OOeCcIeueHuEM
OanaHca 3eMJISIHBIX padoT;

® [IPOEKTUPOBAHHUE 3aKAHUYMBAETCS COCTABICHHUEM KapTOTpaMMBbl 3eMJISTHBIX Macc.



e pasMepsl kBapaToB npuHuMaroTcs 20 X20 m (mpu Macmtade miana 1:500).

S (7S AT YT (VT TR G
B

ar7e e sl L4red 14795 |48
5 Now (4 108 14750 1976z |i4g.14

142,23 147,64 147,23 147,71 14232 149,13
| 2 3 4 5 ¢

Pucynox 1. [Inan nnowaoku c ommemrkamu semau

IlocnedosamenbHocHb 8bINONHEHUA PAOOHIbL:

1. Ha nucre yepTexxkHO# Oymaru ABakI(bl BEIYCPUUBAIOT CETKY KBaJApaToB (CM. puc.l).

2. OTMeTKH BBIYHCISEM, OMHUPAsCh Ha adpuUC U KypHAI HUBEIHpPOBaHUS. Pe3ynbTarhbl
BBIYUCIICHUH oopmiisieM B Tabmuie 1.

Tabnuma 1
BegoMocTh BhIUHCIeHNs A0COTIOTHBIX 0TMETOK BePIIMH KBapaTa
Howmep Otcuer no peiike, | ['opuzont AOcomoTHasT OTMETKa
BEPIIMHBI MM npubopa, M BEPIIMHBI KBaJpaTa, M
Aq
Ar
I's

B Bepmmnax kBaapaTtoB (cM. puc. 1) BeimucaTh oTMEeTKH. Hampumep, B BepiinHe A 3TO
148,23, B BepmmHe A, —147,64, A3 — 147,23 u T.71.

Ha nonyueHHoIi ceTke CTpOUM IJIaH TOBEPXHOCTH MHTEPIOIMpOBaHUEM Ha (hopmarte A3.

3. Omnpenenutb MPOCKTHYI OTMETKY TOPHU30HTAIBHOM IUIOMIAJKH C TMPUOIU3UTEIBHBIM
OanmaHcoM 3eMIISIHBIX paboT 1o ¢opmyne. [IpoekTHas OTMETKa BBIUUCISIETCS 110 opMyIIe:

B YH; + 2YH, + 3¥H; + 4YH,
mp 4.n
I'ne H; — cymma BepuivH, NomnajaronMx B O4uH KBaapaT; H, — cymMMa BepIinH nonajaaroni
B JIBa KBajpara; Hs — cymma BepilvH nonajaromux B Tpy KBajpara; Hy — cyMma BepiimH
MOIAAI0IIMX B YETHIPE KBAIPATa; N — KOJIUYECTBO KBAJAPATOB.
Y [aHHOW CEeTKM KBaJApPAaTOB HET OTMETOK BEPUIMH, OTHOCAIIMXCA Cpa3y K TpeM
KBaJpaTaM, Io3TOMY

3YHz = 0, Torna
_ XH; +2¥H, +4YH, 5917 +2%1769,99 + 4 + 1182,07

4-n 4 %15

Hup = 147,67



4. 3anucaTh NOJYYEHHYIO IPOEKTHYI0 OTMETKY B BEPXHEM JIEBOM yriy (cM. puc. 2),
HalTH paboyne OTMETKH 10 GopMyIie:

— abc
h, = Hpp, — Hj
1 3aUKCUpOBaTh WX B BEepIIMHAX KBaapaToB. Tak, B BepmuHe A 310 —0,55, B BepiimHe
Ay +0,04, B8 A3 +0,45 u T.1. Beruuciennoe 3HaueHue pabodeld OTMETKH BEPIIUHBI,

IOANMCHIBAEM HA KapTOrpaMME€ CHHEH TelueBOM PYYKOM, a MOJ HEeW InIIeM 3HadyeHue
IIPOEKTHOM OTMETKHU H,, KpacHOM reaneBon py4uKou.

H, 147,680

r +0,35 +0,10 +0,35 +1,56 +1,03 +0,47
147,13 147,58 146,83 146,12 146,62 147,21

B -0,10 -1,05 0,59 +0,04 -0,27 -0,48
147,78 143,73 148,07 147,64 |147,95 148,16
B 0,15 +0,20 +0,60 +0,1¥ 0,14 -0,46

147,85 147,432 147,08 (147,50 147,62 |148,14

0,59 +0,04 +0,45 -0,03 -0,64 -1,45

148,73 147,64 147,23 147,71 143,32 149,13
i 2 3 4 5 6

Pucynoxk 2. Ilnan ¢ pabouumu ommemxamu

5. Jna pa3paboTKu KapTorpaMMbl 3eMISIHBIX paboT (cM. PucyHok 3) HeoOXxoaumo
0003HAaYUTh KOHTYpPHI HACHIIK W BBIEMOK JIMHUAMU HYNEBBIX paboT. JIMHHIO HYJEBBIX pabOT
OTIPENIETISIOT TOYKMA HYJIEBBIX pa0dOT HAa TE€X CTOPOHAX KBAJpaTOB, BEPIIMHBI KOTOPHIX MMEIOT
OTMETKH C TMPOTHUBOMOJOXHBIMU 3Hakamu (muauu B,—T';, b,~B, u T1.1.). [lonoxenue Touku
HYJIEBBIX pa0OT Ha CTOPOHE KBajIpaTa ONPEACIIUTCS BEIMUUHOMN [; ui [o.

Jlns mocTpoeHusi TUHUK HYJIEBBIX pabOT Ha CTOPOHAX KBAJIPATOB HAXOMAT IMOJIOKCHHE
TOYEK HYIIEBBIX paboT Mo dhopMynam:

‘hlﬁ _ ‘hl": ‘

=a——— L =a———
: ‘hﬁ‘+‘hm‘ \hpl\+\hm\

rne [; v [, — pacCTOsSHUS OT BEpILIMH KBajpaTa 0 TOUYKHU HYJEBBIX paboT; a — CTOpPOHA
kBagpata; hpl u hp2 paboune oTMETKH Ha KOHIIaX CTOPOHBI kBajapara. O4eBuaHO, uTO [{ + [, =
a. (cm Pucynoxk 3)

/

;;ﬁ )
(+) pL | 2

li

e, ()

i

Pucynox 3. K onpedenenuto nonodicenus mouex Hynesuix pabom



Jluaun HyJeBbIX pPaboT 0003HAYAIOT NPSIMOJMHEHHBIMU OTpE3KaMHu, 3HadeHus [

BBINKCBIBAIOT HA CTOPOHE KBajapata (cM. puc. 4, Ha cropone B;—1'; 9,16 =1 m; Ha cropone B,—1"
4,18=1MmurT.n.)

r +0,55 +0,10 +0,85 +1,56 +1,03 +0,47

| +296 L 4367 +171,4] +192,7 | +97.7
S €24 go o -
PR b T 33 - — 772
0,00 3[.1,05 0,59« |+0,04.>%7].0,27 0,48
B 53 105 | 174
99,3 839 S Y )
1 #552 |eg 57 -135,0
+1,3| _ ~+30.4 ol IO
5 -0,15!_ > %0,20 +0,60 HHII.IS,,h -0,14 0,46
86" +5,6- 8,7
= 17 ’ ’
49,0 +129,0 | 4995 ) s 574 -269,0
0,55 "\R +0,04  |+0,45  4-0,03 -0,64 1,45
A N
18,6 12,3

[ 2 3 4 3 6
Pucynox 4. Kapmoepamma zemnsanvix pabom

6. BprauciauTh pasznenbHO IS BBIEMOK M IOJCHIIIOK B KAXKIOM KBaJpaTe OOBEMBI
3eMJISTHBIX paboT (cM. puc. 4) o Gopmyse:

V =hp(cp) - S
I'ne hyp) — cpenHee 3HaueHHE PabOYMX OTMETOK; S — IUIOMIAAL KBajpara MM YacTH,
KOTOPYIO MOXHO HAMTH, 3Has JJIMHBI CTOPOH ITHX (DUTYP.

7. BbluncieHHblE Ha KapTorpaMMe OoObeMbl HAchlllell M BBHIEMOK O(GOpPMIISIOT B BHIE
BezoMocTH (cM. Tabnuua 2)

Tabmuia 2. BemoMocTs mmojzicueTra 00eMOB 3EMIISTHBIX MacC

No [Inomazns, M~ | Cpenmsis  pabouast | O6bEM, M°
burypsl oTMeTKa (urypsl, | Haceims () Briemka (+)
M
1
.10
Z‘/Hacmnu ZVRM& Ku

7. TlpoBeputh OamaHC 3eMIISTHBIX pa0oT 1Mo Ghopmyie:
_ |ZVBbIeMKH| - |Z‘/HaCbIHI/I|

|Z‘/BbIeMKI/I| + |Z‘/H3CI:'IHI/I|
DTa BeMYuHa He J0HKHA MpeBbImaTh 3 %.

ITpu HEOOXOIMMOCTH pelIeHre KOPPEKTUPYETCs, T.€. YTOUHSAETCS TPOEKTHAst OTMETKA
TOPHU30HTAIIBHOM IIJIOCKOCTH.

|4

-100%

3ananne




[lo pesynpraTaM HHBETUPOBAHHS IOBEPXHOCTH IO KBajparaM IMOATOTOBUTH MPOEKT
BEPTUKAJIbHOM IUIAaHUPOBKM ydacTka. Pasmep kBagpara Ha mecTHOCTH 20x20 M.

OTtMeTka MCXOMHOTO penepa Beraucisercs mo Gopmyne: Hpn=76,346+N*1.1, rne N —
HOMEp CTYZEHTA 110 CIIUCKY.

[Inan mnoBepxHoctu uyepTUM Ha dopmate A3, kaprorpamMmy 3eMISIHBIX paboT
BBIUEPUYMBAECM HA MIJIJTUMETPOBOM Oymare ¢popmat A3.

OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI

Hcxonnblie 1aHHbIC:

0743 0941 1003 1260 1444 1750
\ \ :
0956 1076 1165 129 / 648 1932
7
~N \ /‘

1254 1437 1542 1846 2105 2630

& y 1933 2040 194 \2432 2846
ks

1NN

642 2539 2636 2699 \J 2690
6

3 4 \ 5

1032‘ Hpn=76.346+N"1.1

KoHTpoJibHBbIE BONIPOCHI

2851

Yto Ha3bpIBaeTCA KApTOTPpaMMOM 3eMIISTHBIX paboT?

Uro Ha3bIBaeTcs paboyeil 0OTMETKOM?

[To xakoit popmyse Beruucisgercs paboyas oTMeTKa?

Uro o603HavaeT 3HaK paboueit OTMETKHU?

Yto Ha3bpIBaeTCA TOUKON HYJIEBBIX paboT?

Kak onpeznensiercs mojoxeHne HyJIEBbIX TOYEK Ha KapTorpamme?
Uto Ha3bIBaeTCS JIMHUEH HYJIEBBIX padOT U YTO OHA pa3AeseT?
[To kakoit popmyie BeruuciseTcss 00bEM purypor?

PN E D=




9. Kak koHTposnmpyeTcs NpaBUIBHOCTh BHIUMCICHUI MTpH OaaHce 3eMIISTHBIX Macc Ha
MJITAHUPYEMOH TUTOIIATKE?
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