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AKT COI'ZTACOBAHMUA

HA METOAUYECKHE PEKOMEHAAUMN
K BBINIOJIHEHUI0 PAKTUYECKUX U JIa00OPaTOPHBIX padoT
1o y4eOHou aucunninie «OCHOBBI reoae3um?
pa3padoTaHHbIe PeNnoAaBaATEIAMU
I'BIIOY «IO:xH0-Y paibCKHUil FOCYIaPCTBEHHBIA TEXHUYECKUI KOJLIEIK.
Xaanaosou U.B., XaauxkoBou M.B.

[IpencraBiieHHBIE aBTOPOM METOJWYECKHE PEKOMEHJALUMU K BBIIOJHEHUIO
MPAKTUYECKUX U JaOOPaTOPHBIX padOT, KOTOPHIE BKIIOYECHBI B yUEOHYIO TUCIUTUIUHY
«OCHOBBI T€OJE3UN» PACCUNTAHBI HA 42 ayIUTOPHBIX 4Yaca, YTO B COOTBETCTBHU C
YTBEPKACHHBIM Y4YeOHBIM IUIAHOM M YTBEPXKACHHON pabodeil mporpaMMoil.
OnpeneneHbl 3HaHUS, YMEHHMsS CTyJeHTa No Kaxaol Teme. IlpuBenena ydeOHas
JUTEpaTypa B HEOOXOIMMOM 00BEME.

Metonuueckre  pEeKOMEHJAIMU K BBIMOJHEHUIO  MPAKTUYECKUX |
7a00paTOpHBIX paboT mo ydeOHOM aucHuIuinHe «OCHOBBI T'€0JIE3UU» MOTYT OBITh
UCIIOJIb30BaHbl B oOpa3zoBaTenbHbIX YyupexaeHusx CIIO i crneunaibHOCTH

08.02.01 «CTpoUTENBCTBO M AKCILTyaTaLMS 3JaHUN U COOPYKEHUID.

I'enepanphblil nupexkrop OO0 «PAM-rpynm» N.C. Jomxko



I. HOACHUMTEJIBHASA 3AIINCKA

JIist 3aKperieHus] TEOPETUYSCKUX 3HAHWM W MPUOOpPETEHUS HEOOXOIMMBIX
MPAKTUYECKUX YMEHHH TpOrpaMMON MPeAyCMaTpUBAIOTCS J1abOpaTopHbIE U
MpaKkTUYEeCKre pabOThl, KOTOPBIE MPOBOASATCS MOCJE U3YUYEHUS] COOTBETCTBYIOIIETO
y4yeOHoro marepuana. OT4ETOM O BBINOJHEHUU paldOT SBISETCA 3aMOJHEHUE
paboueit TeTpaau 1o yueoHou qucuuriniHe « OCHOBBI T€0IE3UM.

JlaGopatopHble pabOTHl MPOBOJATCS C  HCIOJIb30BAHUEM MPUOOPOB:
ontuueckue HUBeNHpbl VEGA L30, LEICA NA332; uudpossie HuBenupsl LEICA
Sprinter 150; nuBenupHbix peex: PH — 3000, VEGA TS 3M; onruueckux
teomoautoB 4T30I1, VEGA TEO — 20; nasepuoro naiasHomepa Leica Disto ™ A3.,
anekTpoHHoro Ttaxeomerpa — LEICA TS 6 plus, Bexum, oTpaxkarens,
pob6otuzupoBanHoro taxeomerpa LEICA TS 16 A R500.

Jns Gonee »(hPEeKTUBHOrO HCHOJB30BAHUS BpPEMEHHU, OTBOJUMOIO JJIs
MPOBENCHUS TMPAKTUYECKUX M JAO0OpaTOPHBIX 3aHATHM, HEOOXOAMMO, YTOObI
CTYJI€HThl TOJATOTOBWJIMCH K paboTre 3apanee. OHU JOKHBI  OTYETIMBO
MPEICTABIATh ceOe 1eb KaXKIOTO 3aHATHS, €€ TECOPETUYECKUE OCHOBBI, YCTPOHUCTBO
reo0JIe3NYeCKUX MpUuOOpPOB, MpUMEHsIEMbIX B pabote. [10aroToBIEHHOCTh yYaluxcs
K MPOBEACHUIO 3aHITHI TOJDKHA KOHTPOJIUPOBATHCSI.

-B  pe3ynemame oceoenusi yueOHou Oucyuniunvl «OcHOBbl 2eode3uuy
00y4arOWUICs O0IHCEH

3HaMb:

- OCHOBHBIE MOHATHS U TEPMUHBI, UCIIOJIb3YEMBIEC B I€0/I€3UU;

- HA3HAYCHUE OMOPHBIX Ie0AE3UUECKUX CETEeH;

- MaciITadbl, yCIOBHBIE TONOrpaduueckre 3Haku, TOYHOCTh MacITaoa;

- CUCTEMY TUIOCKHUX MPSMOYTOJIbHBIX KOOPJUHAT;

- mIpuOOpPHl U WHCTPYMEHTHI JJII U3MEPEHUMN: JTUHUU, YTIIOB U OINPEACIICHUS
IIPEBBILIECHUN;

- MPUOOPHI K HHCTPYMEHTHI JJISl BRBIHECCHHS PACCTOSHUS U KOOPIMHAT;

- BUJbI I'€OAC3NICCKUX H3MCpCHHI>i.



ymemu:

- YUTATh CUTYAIIMH HA MJIAaHAX U KapTax;

- pemath 3aJa4i Ha MacIluTaosbl;

- pemarTh NpsAMYI0 U 0OpaTHYIO T'€0IE3MUECKYI0 3a1a9Yy;

- MMOJIL30BAThCS MPUOOpPaAMU U MHCTPYMEHTAMHU, UCIIOJIB3YEMBIMU MPHU
U3MEPEHUU JIUHUMN, YTJIOB U OTMETOK TOYEK;

- IOJIK30BATHCA MPUOOPAMU U UHCTPYMEHTAMMU, UCIIONIb3YEMBIMU MPU
BBIHECEHUH PACCTOSIHUS U KOOPMHAT;

- MPOBOJIUTH KaMepaJIbHbIE pa0OTHI 110 OKOHYAHUU TE€OJIOTUTHOU CHEMKH H

IreOMCTPHUICCKOI'0O HUBCINPOBAHMAA.

Vka3zaHHble 3HAHUA W YMEHUS SIBISIOTCS  DJIEMEHTAMH  OOIUMX U
npoeccCuoHaNbHBIN KOMIETEHITUH y4eOHOW MUCIUTLTHHBI « OCHOBBI T€OC3UN»:

IIK 1.3. Pa3pabaTeiBaTh  apXUTEKTYPHO-CTPOUTEIBHBIE  YEPTEKU  C

UCIIOJIb30BAHUEM CPEACTB ABTOMATU3UPOBAHHOTO MTPOEKTUPOBAHUS

IIK 1.4. VYyacTtBOoBaTh B pa3pabOTKe IPOEKTa IMPOU3BOJACTBA PabOT ¢

npyuMeHEeHUEM UH(GOPMAIIMOHHBIX TEXHOJIOTHIA.

[1K 2.1. BBIMOTHATS TOATOTOBUTENBHBIE pa0OTHI HA CTPOUTEIHHOM TUTONIAIKE

[IK 2.2. BBINOAHATH CTPOUTEILHO-MOHTAXXHbBIE, B TOM 4YHCJI€ OTJCIOYHBIC

pa6OTBI Ha 00BEKTE KAITMTAIBLHOTO CTPOUTCIILCTBA

IIK 2.4. OcyuiecTBiasTh MEPONPUSATUSA MO KOHTPOJIKO KAYECTBA BBIMOJIHSIEMBIX

paboT 1 pacxo0B MaTEpUaIbHBIX PECYPCOB

OK 1. BriOupath ciocoObl peuieHus 3aaad npodecCHOHaIbHON 1eATeIbHOCTH

IMPUMCHHUTCIIbHO K PAa3JIM9YHBIM KOHTCKCTAM,

OK 2. OcyuiecTBisTh MOUCK, aHaIU3 W HMHTEpIpeTanuio uH}opmanuu,

HE0OXO0IUMOM IS BHITIOTHEHUS 3a71a4 MPOGECCHOHATBHON e TENHHOCTH;

OK 03. [InanupoBaTh U peann3oBbIBaTH COOCTBEHHOE MPO(PECCHOHATEHOE

N JINMYHOCTHOC pa3sBUTHUC

OK 04. PaGorath B KOulekTHBE W KomaHnae, AP (PEeKTUBHO

B33HMOI[€I>'ICTBOB3TB C KOoJUJICTaMH, pyYKOBOACTBOM, KIMCHTAMHU



OK 05. OcyniecTBIATh YCTHYIHO M MHUCbMEHHYIO KOMMYHHUKAIMIO Ha
rocyaapctBeHHOM si3bike Poccuiickoit denepanuu ¢ ydetoM 0CoOEHHOCTEH
COIMAIIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06. [IposBasATh rPaXKJaHCKO-MTaTPUOTHYECKY IO MO3ULHUIO,
JIEMOHCTPUPOBATh OCO3HAaHHOE TIOBEJICHHE Ha OCHOBE TPATUIIMOHHBIX
00LIEYeIOBEYECKUX LIEHHOCTEH

OK 07. CopelicTBOBaTh COXPAaHEHHUIO OKpYyXaromien Cpebl,
pecypcocbepexennto, 3p(PEKTUBHO IEHUCTBOBATh B UYPE3BBIYANHBIX CUTYAIUAX
OK 08. Hcnonb3oBaTh cpeactBa GU3HUECKONW KYJIbTYPBI IS COXPAHEHUS
U YKpEIUJICHUS 3/I0pOBbsi B IpoIlecc€ MPOPECCHOHAIBHON AESITEIbHOCTH |
o Iep KaHusl HE0OOX0IUMOTO YPOBHS (PU3HUECKON MOATOTOBIICHHOCTH

OK 09. Ucnonb3oBaTh uH(OPMAIIMOHHBIE TEXHOJIOTUU B
npo¢eCCUOHATILHON JIEATEIbHOCTH

OK 10. [Tonmp3oBaThCA npodecCuoHaIbHON JOKYMEHTaIEen Ha

rocyaapCTBECHHOM U HHOCTPAHHOM A3bIKAX



HEPEYEHb HNPAKTHYECKUX PABOT

No KosmmuecTBo
n/m HanmenoBaHMe MpakTUYECKUX paboT 1acop Ha
BBITIOJTHEHUE
pabOoThI
1 | Pemienue 3a1a4y Ha MacuITaObl. 2
2 | MU300pakeHne CUTyaluy Ha IUIaHe. 2
3 | Pemenue 3a1a4 no kapte (IJIaHy) ¢ TOPU3OHTAIISIMHU. 2
4 | OnpeneneHue OPUEHTUPHBIX YITIOB HAITPABJIEHUM 110 KapTe. 2
5 | Onpenenenue KOOpAUHAT TOYEK IO KapTe. 2
6 | BeruncnoutenpHas 00paboTka TEOAOTUTHOTO XOA. 2
7 | Hanecenue ToYeK TEOAOJUTHOTO X0 HA IIAH. 2
8 | 'eone3nueckas moJroToBKa Jjisi IEpEeHOCa TPOCKTA B HATYPY 2
Hroro 16
ITEPEYEHb JIABOPATOPHBIX PABOT
No KomnuuectBo
/1 HanMenoBanue nabopaTopHbIX paboT 1acos Ha
BBITIOJIHEHUE
paboThI
1 | Bemonnenue u 00paboTka JTUHEHHBIX U3MEPEHUI. 4
2 | PaGora ¢ TE€OIOIHUTOM. 2
3 | BeInoysiHEHWE MMOBEPOK TEOI0JIUTA. 2
4 | 3mepeHune yrioB ONTHYECKUM TE€OJI0TUTOM. 2
5 | Mi3sMepenue yrioB 3JeKTPOHHBIM T€OAO0TUTOM. 2
6 | Pabora c onTuYecKuM HUBEIUPOM. BhIMOIHEHHWE TOBEPOK 2
HUBEJIHNPA.
7 | BellmogHeHHEe  TEXHMYECKOro HuBelHmpoBaHusa. (OOpaboTka 2
pPE3yJIbTaTOB HUBEIUPOBAHUS.
8 | Pabora ¢ muppoBBIM HUBETHUPOM. 2
9 | PaboTta c TaxeoMeTpoM. 2
10 | KoopiuHaTHble M3MEpPEHHs TaxeoMeTpoM. BBIHOC B HaTypy 2
TOYEK.
11 | Pabota ¢ po6OTH3HPOBAHHBIM TaxeoMeTpoM. Tomorpadpudeckas 2
ChEMKAa y4YacTKa.
12 | BeiHOC TTpOEKTa B HATYPY POOOTHU3HPOBAHHBIM TaXEOMETPOM. 2
Hroro 26




NHCTPYKIUA
M0 TeXHHKe 0e30MaCHOCTH MPH BHINOJHEHUH Ja00PATOPHBIX H

NMPAKTUHYICCKUX paﬁoT

[Ipu BBITIOTHEHUHU MIPAKTHUUYECKUX U JJAOOPATOPHBIX PabOT CTYACHTHI JTOKHBI
coOJII0/1aTh CIEAYIONINE TPaBUiIa TEXHUKU 0€30MaCHOCTH:

1. Crynent, Haxodsch B JabOpaTopuu, JODKEH OBITh MPEaeiabHO
JTUCHUIUVIMHUPOBAHHBIM W BHUMATEJIbHBIM, OCECIPEKOCIOBHO BBINOJIHATH BCE
yKa3aHUsI Iperno/iaBaTesl.

2. Ilepen nauamoMm pabOThI C MHCTPYMEHTaAaMU W MPUOOpaMH BHUMATEIHHO
U3YUYUTE UX YCTPOUCTBO U MHCTPYKIIUU MO UX MOJIH30BAHMUIO.

3. He pa3pemraercs pazbupats mpruOOpsl 1 HHCTPYMEHTHI.

4. He nomyckaercs 0€30TBETCTBEHHOTO OOpAIlleHUs C TPUOOpaMH.

5. He paspemaercs npsMoe HaBEJIEHHUE JIa3epHbIX MPUOOPOB HA COJIHIIE,
HaAMEPEHHOE OCJICTNICHUE TPEThUX JIUII.

6. He ucnonw3yiite sna3zepHbie MPUOOpPHI BOJIMU3U OT caMHX CeOsl B TCUCHHE
JUTUTENBHBIX TIEPUOJIOB BPEMEHHU.

7. HamenuBaHue  TEJIECKONMMYECKOTO  BH3Upa  Jla3epHOTO  mpudopa
HEMOCPEJICTBEHHO Ha COJHIE WM Ha OTPAKEHHBIN Ja3epHbIA J1yd (OTpaKeHHBIA OT
METAJUTMYECKUX WM 3€PKaJbHbIX MOBEPXHOCTEH M T.I.) MOXKET MOBpeauTh Baiu
riasa.

8. O Bcex 3aMEUEHHBIX ClydasX HEUCIPAaBHOCTH B pabore mnpuOOpOB H
HapyILIEHUsT TPaBWI TEXHUKUA O€30MaCHOCTU CTYJEHT JIOJDKEH HEMEJICHHO
COOOIIMTDH MPENOAABATENIO.

9. Ecnm ipou3oIiien HeCUacTHRINA CITydai, TO ClIeayeT HEMEIJIEHHO COOOIIUTh

00 ATOM MpenoiaBaTento.



Ilpakmuueckasa paboma: Pewenue 3a0au na macuimaosoi.

Lenv padbomuwr:
1. Hayuumwvcsi onpedenamv OUHblL OMpPe3KO8 HA NIAHE 8 Mepax OAuHbl Ha
MeCmMHOCMU U OMKIAObIBAMb 3A0AHHbIE ONUHBL HA NIAHE.
2. Pazeumb HaBbIKU BbINOJIHEHUS] MEMPUYECKUX USMEPEeHUll Ha Monozpaguieckom
niaue (kapme).
3. Hayuumscs paccuumviéams moyHOCMb Macuimaod.
QOoecneuenue:
- NUCLMEHHO - YePMedHCHbIEe NPUHAOIEHCHOCU,

- pabouas mempaob.

B pe3yibTaTe BbINOJHEHUS NPAKTHYECKOH PA0OTHI CTYJAEHT J0JIKEH:

3HATH: CYyTh I'€0JIE3UNYECKUX MOHATUM: MacmTad, TOYHOCTh MaciiTaba, KapTa, IUIaH,
TOPU30HTAJIBHOE MTPOJIOKEHUE.

YMeTh: OINpENeNsiTh JJIUHBI OTPE3KOB Ha IJIaHE B MEpax JJIMHBI Ha MECTHOCTH H

OTKJIaAbIBATh 3aJaHHBIC IJIMHBI HA IIJIAHC, BBIIIOJIHATH MCTPHUIYCCKUC U3MCPCHUA.

MeToauka BbINOJIHEHUS PA0OTHI.

PasMeppl ydacTKOB 3€MHOM IOBEPXHOCTM W  IPEIMETOB, Ha HUX
pPacroJIOKEHHBIX, TaK BEJIMKH, YTO OHU HE MOTYT ObITh M300pakeHbl Ha Oymare 0e3
COOTBETCTBYIOILLIErO yYMEHbIIEHUs. UToObI M300pakeHne MECTHOCTH Ha IUIaHE ObLIO
noJI00HO CaMOl MECTHOCTH, BCE€ T'OPU3OHTAJIbHBIE MPOEKIUU JUHUNA MECTHOCTU
n300pakatoT Ha TUIAaHE YMEHBIICHHBIMU B OJMHAKOBOE 4yHuCIO pa3. CTeneHb Takoro
YMEHBILIEHUSI HAa3bIBACTCSI MAcIITAOOM ILIaHa.

1. OnpenenuTs Mo AUAarpaMMme NONEepeyHoro Maciurada JUIMHY OTpe3Ka Ha IUIAHE B

Mepax JUIMHBI Ha MecTHOCTH B Macmtade 1:500.



MocTpoeHune nonepeuHoro macwraba
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[lonepeunplii MacmTad TPUMEHSIOT IS M3MEPEHUH U IOCTPOCHUI
MMOBBIIIEHHOW TOYHOCTH. OOBIYHO

MONEPEYHbIl  MaciiTad TIpaBUPYIOT Ha
METANINYECKUX IIJIACTUHAX, JIMHEHUKaX, WM Ha TPAaHCIOPTUPAX, & TAKKE OH MOXKET

OBITH IMOCTPOCH HAa YCPTEIKE JJIA 3aJTaHHOT'O YHUCIIOBOI'O MaciTaoa.

[Tonepeunbrii Macmtad cTposT cieayromuMm oOpazom. Ha mpsmoit nuHUUM
OTKJIQJIbIBAIOT HECKOJBKO pa3 OCHOBaHME MaciuTaba paBHOE 2CM, Ha3bIBaeMOE
ocHoBaHHeM MaciiTaba. [lepBoe ocHoBaHue Aenat Ha 10 paBHBIX YyacTed U Ha MPABOM
KOHIIE €r0 MUIIYT HYyJb, & HA JIEBOM — TO YHMCJIO METPOB WM KHUJIOMETPOB, KOTOPOMY
Ha MECTHOCTH COOTBETCTBYET B JaHHOM MaciiTabe ocHOoBaHWE. BrpaBo oT Hyns Haj

KaXIbIM JCJICHUCM HAAIIMCBIBAIOT 3HAYCHUA COOTBCTCTBYHOIIUX paCCTO}IHI/Iﬁ Ha



MecTHOCTU (cM. puc. 1). M3 kaxkmaoil TOUKM TMOJMUCAHHOTO JIEJICHUS BOCCTABIISIIOT
MEPHEHIMKYJIAPbl, HA KOTOPBIX OTKJIAAbIBAIOT JECATh OTPE3KOB, PABHBIX JIECSITOM
oK OCHOBaHMs. UYUepe3 TOUKHM, MOJYyYECHHBbIE HA NEPHEHIUKYJApPax, MPOBOJIST
npsiMble JIMHUHW, TapajuielibHble OCHOBaHMIO. BepxHIO0 JMHUIO HaJ MEPBBIM
OCHOBaHHUEM JIEJIST TaK)Ke Ha JCCATh paBHBIX yacTel. [loaydyeHHbIe TOUKH BEPXHUX U
HIDKHUX JICJICHUW Ha TEPBOM OTPE3KE COCIUHSIOT, KaK IMOKa3aHO Ha pucyHke 1.
[TonydeHHbIC JTUHUU HA3bIBAIOTCS TpaHCBEpcAIsIMHU. PaccTosiHME MEXKIYy CMEKHBIMU
TPAHCBEPCAISIMUA  COCTABJISAIOT JIECATYIO JIOJIO OCHOBaHMS, a MEXKIY HYJIEBOM
BEPTUKAIBHOM JIMHUEW U CMEXHOW C HEW TPAHCBEPCAIBIO — OT OJHOM COTOM 10 J0
JIECSATOM.

Jinuny nuHUM Ha TulaHe OepyT B pacTBOpP LHUPKYJS U MEPEHOCAT €ro Ha
HUKHIOIO JIMHUIO MacmTaba. Eciu Wriasl HOXKEK HHUPKYJS TOYHO COBHAJAOT C
JIeJICHUSMH MacliTada, AeJIaloT OTCUYET PACCTOSHHUS.

Ecim HOXKM UUPKYJsi HE TOYHO COBIAJAIOT C JIEJIEHHEeM Maciitada, ero
MepeMeIaloT BBEPX OT OJHOM IMapajulesii K JIPyrou, rmoka uria JICBOM HOXKU OyJeT
TOYHO JIKaTh Ha HAKJIOHHOW MPSMOM, a UTjia MPaBOM HOXKKH — Ha BEPTUKAIHU CIpaBa

OT HYJISI WU Ha HYJIE.

Puc. 2

JlnuHa oTpe3ka Ha ITUIaHE B Mepax JUIMHBI HAa MECTHOCTH (CM. puc. 2) B

macmmrtade 1: 500 cocraBmser 17,8 M.
2. OTNOXUTH 3a/IaHHYIO JJIUHY Ha AUarpaMMe MOMepeyHoro Maciraoa.
TpeOyercs Ha mian macmTada 1: 2000 HATOXKUTH JIMHUIO MECTHOCTH, PaBHYIO

110,8 m (cm. puc. 3). Paccyxknaem Tak. BripaBo oT HyJisl 10 BTOPOMl BEPTUKAIN UMEEM
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80 M, cemb nieneHui ciaeBa oT Hyis gatot (7*4) 28 m; 2,8 M moaydum, OTHUMASCh
BBEPX MO HAKIOHHOW MpsMoi 10 ceapmoil ropuzontanu (7*0,4). [TocraBum Ha 3TOM
TOPU30HTAIM WIJIbl HOXKEK IUPKYJS, MOJy4YMM B PAcTBOpPE ILUPKYJS OTPE30K Ha
riaHe, paBubiid 110,8 M Ha MecTHOCTH. He MeHsIs pacTBOpa UUPKYJIs, STOT OTPE30K U
HaKJIaJ[bIBa€M Ha TJIaH.

M1:2000

=

Puc. 3

3. OmpenenuTs AIMHY OTpe3Ka MO AUArpamMMme JIMHEHHOTO MaciiTtada B Mepax JJIMHbI
Ha MeCTHOCTH, B Macmurabde 1: 500, 1: 10000.

JlunelHpli MacmTad MPEACTaBISET COOOM MPSAMYI0 JHWHUIO, HAa KOTOPOM
OTJIOKEH Psi/i PaBHBIX OTPE3KOB, Ha3bIBAEMbIX OCHOBaHHMEM Maciutaba. Yaie Bcero
OCHOBaHME MacllTada MPUHUMAIOT PABHBIM 2 CM.

MacmTad crpost tak. IIpoBoasT npsMmyro, Ha HEW OTKIAABIBAIOT HECKOJIBKO
OTpE3KOB, paBHbIX 2 cM. [lepBbIii oTpe3ok aensaT Ha 10 dacreil. B koHIE Kaxaoro
OCHOBAHMSI CIpaBa U CJI€Ba OT HYJSI MOJNUCHIBAIOT UIMHY JIMHUM COOTBETCTBEHHO

YUCJIICHHOMY MacIiTady (puc. 4).

MNMocTtpoeHue nuHenHoro macwraba YcTraHoOBKa pacTBopa
UMpKyna-uamMmepuTensa

IHBEHBEH .. . Feweeed = .

I decamsie donu _ |
|

|
OundpoBka nMHeMHoOro macwrtaba
M 1 : 10000

2 * 100
200 100 0 200 400 600
M 1:500

IMNNNY -]

10 5 o Zcm 10 2cm 20 30
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OTcuyeTbl NO AgnarpamMmme macwutaba

M 1 10000

200 100 200 400 600
200 d=230 m

20 30

da=11,5m

Puc. 4. JIunelinpiit Macirad

[TycTe TpeOyeTcs mo KapTe ONpeAesIuTh PACCTOSIHUE MEXIy Toukamu A u B.
VYcraHaBIuMBaOT HUPKYJIb Ha KapTe TaK, YTOOBI UIJIa OJHOM €ro HOKKHU ObLTa B TOUKE
A, BTOpOl — B Touke B. 3arem pacTBOp LMpPKyJs NPUKIAABIBAIOT K JUHEHHOMY
MacmTaby Tak, yTOObI TpaBasi HOXKKa COBIAja C JICJICHWEM OCHOBAaHUs, a JieBas
HOKKa Tomnaja Ha JIEBOE OCHOBAHUE, MO KOTOPOMY U JAENAKOT OTYET PACCTOSHUSL.
OTtpe3kn Ha TJIaHE, KOTOPBIC OOJIBIIE JIWHBI JTUHEHHOTO MaciiTada, U3MEpSIoT Mo
YaCTsIM.

JlnuHa oTpe3ka Ha IUIaHE B Mepax JJIMHBI Ha MECTHOCTH (cM. puc. 4) B
MacmTade 1: 500 cocrasmser 11,5 m; B macmtade 1:10000 cocraBnsteT 230 M.
4. Omnpenenutb pa3Mepbl  CIOPTUBHOW  IUIOIIAJIKH,  PACIOJIOKEHHOW  Ha

tonorpaguyeckom riane Ne 1. Macmrab minana 1: 2000

JAHO: PEIIEHUE:

Spi= 19 wmm. Smi=Spi - m

Sp.= 11 wMmMm. Sm=Sp> - m

M 1:2000

HAWTH:

Sm; =? Smi =19 - 2000 = 38000 MM = 38 m
Sm, =72 Smo=11"- 2000 =22000 Mmm =22 m

OTBET: CnoprrBHas MJI0MIaAKa UMEET pa3MephI
Ha MecTHOCTH 38; 22 M.
5. Berueptuth B orBeieHHOM Mecte B macmrade 1: 2000 3manme ¢ pasmepamMu Ha

mectHOCTH 20%x20 M:
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[[lupuHa u JIMHHA 3aHUS HA MECTHOCTH cocTapisieT 20 M. Hailtu Benuuuny
M300paKEeHUS ITOTO 3/1aHuA Ha yepTexke MaciTada 1: 2000.

S, =20Mm/2000=0,01 m= 10 mm.

6. OnpenenuTe TOYHOCTh MACIITA0O0B:

TouHocTh MacmTaba UMeeT OOJIBIIIOE MPAKTHIESCKOE 3HAUYCHHUE.

[To TouHocTH MaciiTaba yCTaHaBJIMBAIOT, MPU M300paXKEHUU KAKUX OOBEKTOB
Ha IJJaHE MOXHO COXpaHUTh MOAO0OMEe, Kakue OOBEKThl B JIaHHOM Maciitabe He
U300paKaroTCs.

Hampumep, 00beKThI pa3MepoM MeHee 2,5 M He MOTYT ObITh HAHECEHBI Ha TUIaH
macmTaba 1: 25000, ux omyckaroT Wik U300pakaroT BHEMACIITAOHBIMH YCIOBHBIMU
3HAaKaMH.

Tounocts MacmTaba 1: 25000 paBHa 2,5 m.

PacueT MOXHO BECTH CIIEAYIOMNUM 00pa3oM:
B1cm—250wm;

B 1MMm-—25wMm;

B 0,1 mm—2,5vMumu tm=0,1 mm * 25000 = 2,5 m.

Tonorpaduueckuii muian Ne 1

13



Ilpakmuueckan paboma: H3obpasricenue cumyayuu Ha niawe.

Ilens pabomer:
1. Pazeums Hagvlku umeHusi Kapm u NiaHos.

2. Hayuumwcs npumensims YCOGHbLE 3HAKU NPU U300PANCEHUU CUYAYULL.

Oobecneuenue:

- NUCObMEHHO - YePMEIICHbLE npuHac)JzeofC}tocmu;

- pabouas mempaosb.

B pe3yiabTaTte BbINOJTHEHUS TPAKTHYECKOH PAa0OTHI CTYIEHT J0JIKEH:
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Ilpakmuueckan paboma: Pewenue 3a0au no kapme (niamy) ¢ 20pu3oHmansimu.

Llenv pabomuwr:

1. Pazeumv nagviku umenusi penvega.

2. Hayuumuca onpedenamo evicomy ceuenuss peaveda,; blcomvl MOUeK, NeHCAUjUx
MeHCOY 20PUSOHMATIAAMU, VKIIOHbL TUHULL.

3. Pazeumv nagviku nocmpoenuss npoooivbHO20 HpOpuis o JUHUU, 3A0AHHOU HA
yuebHOM niame.

Oobecneuenue:

- NUCObMEHHO - YePMEIICHbLE npunaaﬂeofcuocmu;
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- pabouas mempaob.

B pe3yiabTaTte BbINOJTHEHUSI MPAKTHYECKOH PAOOTHI CTYIEHT JOJIKEH:

3HATh: CYTh T€OJC3WYECKHUX TOHSTHI: BBICOTA TOYKH, BBICOTA CEUEHHUs pelibeda
npopuiab, TOPU3OHTANb, YKJIOH; M300paK€HHE OCHOBHBIX ¢GopM penbeda
TOPU30HTAIISIMHU.

YMeTb: ONpEIENSATh: BBICOTHI TOYEK, JIEKAIMUX MEXIYy TOPH30HTAISIMH, BBICOTY
ceueHMs peiibeda; BBHIYUCIATh YKJIOH JIMHWM, CTPOUTH MPOAOIBHBIA TPO(HIb 1O

34JaHHOMY Ha IIJIaHC HaIIPpaBJICHHIO.

MeToauka BbINIOJHEHUS PadoThI.

1. [Tognummrte Ha3Banue GopmbI penbeda:

N306pakeHne ocHOBHBIX (hopM penbeda MpeAcTaBiIeHO Ha PUCYHKE 3.

17



Puc. 5. N3oOpaxenne ocHOBHBIX (popM penbeda ropu3oHTaIIMU
2. lan nnaH ¢ ropu3oHTainssMu. OnpeennTe BEICOTY ceUeHUs penbeda:

1
P

‘/-f—‘

LR e e

A

I-1m.
[Tpu BeIcOTE ceuenns 0,5 1 1 M yTOJIIAIOT KaXyt0 TOPU30HTAb, KPATHYIO 5 M
(5, 10 ..., 115, 120 m u T.4.), IpU CeUYECHUHU penbeda depe3 2,5 M — TOPU3OHTAIIH,
kpathbie 10 m (10, 20, ..., 100 M u T. 1.), OpH CEYECHUU 5 M YTOJIIAIOT TOPU3OHTAIIH,

KpaTHble 25 M.
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Jlnst ompesenieHrs BBHICOTHI pelibeda B pa3pbIiBax YTONIIEHHBIX U HEKOTOPHIX
JIPYTUX TOPWU3OHTAJEH MOMAMUCHIBAIOT MX OTMETKHU. [lpu 3TOM oOcHOBaHus uUPp
OTMETOK FOPU30HTANICH CTaBAT B CTOPOHY MOHUKEHHUS CKaTa.

3. Ompenenuth Ha Tonorpadgudeckom iane Ne 2 ormeTku T.1 u T.2.

Ecnu Touka pacrnosiokeHa Ha TOPU30HTAIM, TO €€ OTMETKA paBHAa OTMETKE
ropuzoHTanu. Korjga Touka HaXoguTcs MEXIYy TOPU3OHTAISIMU C pPa3sHBIMU
BBICOTAMH, €€ OTMETKAa OIpeAeNsaeTcs HHTEePIOJIUPOBaHUEM (HAXOXIECHUEM
MPOMEXKYTOUHBIX 3HaueHUM BeauduH). T.1 W T.2 pacnojioKeHbl MEXIY
ropusoHTadsiMu. [1o3TOMy YTOOBI ONMpefenuTh OTMETKH ITHX TOYEK HEOOXOAMMO
yepe3 T.1 U T.2 IpOBECTH MPSIMYIO JIMHUIO OT HAUMEHBIIEH TOPU3OHTAIN JAHHOUN

TOYKHY 10 HAUOOJIBIIIEH.

Tonorpaduueckuii muan No 2

80,0

Merpeeo 23 KM

7e8
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- oTMeTKa T. 1 onpenensercs no Gpopmyie:

Hi = Hu +h-c/d),

rae  Hur. — OTMETKa MaJIod TOPU30HTAIIH;
h - BwIcOTa ceuenus penbeda;
C - PaccTOsiHME OT T. 1 A0 Masoi ropu30HTAIN;

d - paccTosiHHE MEX]ly TOPU30HTAISMHU.

Ucxonubslie nanueie T. 1:

Hye. = 156 Mm;

h=1wm;

c= 3 MM Ha MJjaHe;

d= 7 MM Ha nase.

Ecim M 1 : 2000, To c =3 MM Ha riage = 6 M Ha MECTHOCTH

d=7 ™M Ha u1ade = 14 M Ha MECTHOCTH

Hi=156+1-(6/14)=156,43 m

- OTMETKY T. 2 ONpEAesieM aHAJIOTMYHO OMPEACICHUIO OTMETKU T. 1

Hcxomupie n1aHHBIC T. 2:

Hu. = 154 ™m;

h=1 wm;

¢ =2 MM Ha IUIaHE;

d = 6 MM Ha 1IJ1aHE.

Ecimn M 1 : 2000, To ¢ =2 MM Ha miade = 4 M Ha MECTHOCTH

d=6 ™M HauiaHe = 12 M Ha MECTHOCTH

H,=154+1 - (4/12)=154,33 m.
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4. OnpepernsieM YKIJIOH JIMHAH 110 (hOpMyJIe:
1= (H,—Hi)/d - 100%,
rae d — 3anoxeHue, KOTOpoe Ha MIaHe paBHO 38 MM, Ha MECTHOCTH 76 M.
121=(H,—H)/d-100%
1, = (154,33 - 156,43) / 76 - 100 % = - 2,76 % = - 27,6 %o
11 = (156,43 — 154,33 )/ 76 - 100 % = 2,76 % = 27,6 %o

5. IlocTpouts npoduias MECTHOCTH IO 33JIaHHOMY Ha KapTe HampasiieHuto. [Ipodunem
HA3bIBACTCSl UYEPTEXK, HU300pakaroUid BEpPTUKANbHBI pa3pe3 MECTHOCTH B
yMEHbILIEHHOM BHJie. DPHU3nuecKasi HOBEPXHOCTh 3€MJIM B OOJIBIIMHCTBE CIIy4aeB UMEET
IJIaBHOE, KPUBOJIMHEHOE ouepTaHue. [Ipoduib BbluepuMBaeTcs B BHUJAE JIOMaHBIX
JUHUM TI0 OTMETKaM XapaKTEpHbIX TOYEK MECTHOCTU. PaccMOoTpuM nocTtpoeHue
npoduiis Ha KOHKpeTHOM npumepe. Ilycts TpedyeTcst mocTpouTh Npoduiib MECTHOCTH
no smHun AB. Jlng storo nunuio AB mepeHocsaT B maciitabe kapTel Ha Oymary u
OTMEYarOT Ha Hed Touku 1, 2, 4, 5, 7, 9, B KOTOPBIX OHA MEPECEKACT TOPU3OHTAIH, A
TakKe XapakTepHble Touku penbeda (3, 6, 8). Jlunus AB cCiyXuUT OCHOBaHHEM
npopuns. B3sThle ¢ KapThl OTMETKHM TOYEK OTKJIAIbIBAIOT Ha MEPIEeHIUKYIIIpax
(opauHaTtax) kK ocHoBaHuIO mnpodwmias B MacmTabe, B 10 pa3 mpeBblaroniemMm
rOpU30OHTaNbHBIM MacmTad. IlomydeHHbIE TOYKM COEOUHSIOT IUTABHOM JIMHHEH.
OOb1YHO OpAMHATHI TPOGUIST YMEHBIIAIOT HA OAHY U Ty € BEJIUYUHY, T.€. CTPOAT
npoduiIb HEe OT HYJS BBICOT, @ OT YCJIOBHOrO ropu3zoHTa YI' (Ha puc. 6 3a yCIOBHBIN

TOPU30HT NPHUHSATA BbIcOTa, paBHas 100 m)

150 _,14’"'“ ..T__,r«-

145 10
o T e
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Ilpakmuueckas paboma: Onpedenenue opueHMUPHHIX Y2108 HANPABIEHUIL NO

Kapme.

Ilenv pabomer:

1. Hayuumwcs onpedensimos opueHmupo8antule yaivl JUHUL NO NIAHAM U KAPMAM.

2. Pazeums Haswiku ebluucieHus pymoa, conuriceHus Mepuouanos.

3. Hayuumbcs npumensmo (Gopmyavl cesa3u mexncoy pymoamu u OupexyuoHHbLMU
yenamu.

Obecneuenue:

- NUCbMEHHO - YePMENCHbIEe NPUHAOLEHCHOCTIUL,

- pabouas mempaob.

B pe3yJabTaTe BbINOJHEHUS NPAKTHYECKOH Pa00ThI CTYACHT A0JIKeH:

3HATh: CYTh TI€0J€3MYECKHX MOHATUH: a3uMyT, pymO, IUPEKUMOHHBIA Yo,
CKJIOHEHUE MarHUTHOW CTPEJIKHU, COMMKEHUE MEPUIUAHOB.

yMeThb: U3MEPSATh OPUEHTUPHBIC YTJIbl HANpPABIECHUMN, BBIUUCIATH PyMO, cCOMMKEHUE
MEpUIMAHOB, UMES 3HAYECHHUE yTIila B MUHYTaX BBIPAKATH €r0 B Ipagycax ¢ TOYHOCTBIO

0°01".

MeToz]mca BbBINIOJIHCHUSA 3aJJaHUAA.

1. Yron o naH B MHUHYTax, BBIPA3UTh €0 B rpagycax ¢ TO4HOCTHI0 0° 01’

a = 3467

1) 3467 : 60" =57°

2) 57° - 60" = 3420’

3) 3467' - 3420' =47’

Otsert: 57°47'

2. Ha mpenocraBneHHoil Tomorpaduyeckon Kapte U3MEPUTH IIPU IOMOIIU

TPAHCIIOPTUPA BHYTPEHHUE YIJIBI ITOJIUTOHA.
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Tomnorpaduueckas kapra

I,
:
. r
g::_ i
! 4
| i
_ po
802
- 201
K
| /

Bi=83°; By= 110°%  PB;=93°; Ps=128°;  PBs=126°;

TEOpEeTUUYECKasi CyMMa YTJIOB BEIYUCIISIETCS IO (hopmyTie:
2 Breop. = 180° - (n-2),
IIE N — YHCJIO YIJIOB B MOJIUTOHE
2 Breop.= 180° - (5-2) = 540°
3. Ha romorpadwuueckoii kapTe mpy MOMOIIH TPAHCIIOPTUPA U3MEPUTH TUPEKITMOHHBII

YIOJI ¥ a3UMYT JIMHUM 1-2
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JUtst u3MepeHuss IUPEKUMOHHOTO yIVIa JIMHUM 4Ye€pPe3 HAYAJIBbHYI0 €€ TOYKY
IPOBOJAT JIMHUIO, NMAapaJlJIeNIbHYI0 OCH aOCLIHUCC, U HEMTOCPEACTBEHHO MPU 3TOW TOUKE
U3MEPSIOT TUPEKIIMOHHBIN YTOJI.

JUIsi HENmOCpPEeACTBEHHOTO HM3MEPEHHs MCTHHHOTO a3uMyTa JIMHHUHA 4epe3 ee
HAaYaJIbHYI0 TOYKY IPOBOAST MepuauaH (MapajuieibHO BOCTOYHOM WIIM 3amaJHON

paMKe Tpaneuun) 1 OTHOCUTEIBHO HErO U3MEPHUTH a3UMYT.
o 12=67°

A 12=065°

4. BeluucianTh TUPEKIIMOHHBIE YTIIbI JUHUHN 10 hopmyIie:

O23=0 12+ 180° -PB2 ,rme
Ol 12 - TUPEKIIUOHHBIN yIOJI JINHAM 1-2
B2 - BHyTpeHHMI yroJ MosMrona
Olsa= 023+ 180° -
Ol 4s= 034+ 180° - s
Ol s1= 0 as+180° - s
O 12= 0 s1+180° - P
3HaueHue HNCXOOHOTO JUPCKIUOHHOI'O YIJIa O1-2 HIPHUHATD N3 UCXOJHBIX JTaHHBIX.

KOHTpOJIeM BBIUHCJICHUI AUPCKIHUOHHBIX YIJIOB CIIYKXHUT IIOJTYUYCHHC B KOHIIC

BBIUMCJICHUN HAYAJIBHOTO JUPEKLIMOHHOTO YIJIa 012
o2 = 67°+180°-110°=137°

Ol 34 =137° +180° - 93°=224°

Ol 45 =224° 4+ 180° - 128° =276°

o s1=276° +180°- 126°=330°

Ol 12 =330° + 180° - 83°=427° - 360°=67°

5. Beruucnuth 3HaueHue COMMKEHUSI MEPUIUAHOB. Y =65°-67°=-2° (3amagHoe)
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lan aucmos, pacnoaoliCeHHbLIX K 80CMOoKYy om
ocesozo mepuduana, cbauxcenue mepuduaHos vy,
noaoXdcumeasHoe, k 3anady y, — ompuyamenbHoe

Coawicenue mepuduanos
(3anadnoe) vy,

78

J IS

HO20 MepuduaHa u

Huem mMepuduamnos
Y=A-a

Y201 medncdy ceaepHbiM
HanpasaeHuemM UucmuH-

eepmuKxantbHoil aunuet:
KoopdunamHoil cemxu
Ha3bvieaemcen cbauice-

77

T
Ne
TOYCK * dopmyna, pacyer

1

67° CB 67°
2

137° OB 180° - 137° =43°
3

224° 103 224° - 180° = 44°
4

276° 103 276° - 180°=96°
5

330° C3 360° - 330° =30°
1
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Ilpaxkmuueckasn paboma: OnpeoeyieHue KOOPOUHaAm mMoueK no Kkapme.
Lenv pabomuwr:
1. Hayuumucs onpedensimos npsamoy20ibhbie u ceocpapuueckue KOopouHamvl mouyex,
3A0aHHbIX HA monozpaghuueckoul kapme.
Obecneuenue:
- NUCLMEHHO - YePMedHCHble NPUHAOIEHCHOCTU,

- pabouas mempaob.

MeToauka BbINOJHEHUS PA0OThI

Onpeoenenue 2eocpaghpuueckux KOOpouHam mo4ex

I'eorpaguyeckune koopaAMHATEI TOYKH A mupoTy (P 1 gonrory A OIIPENIEIISAIOT
Ha IUIaHE WM KapTe, MOJB3YSCh MUHYTHBIMH IIKajdaMH pamMokK Tpaneruu. s
OIpEAENCHUs] IHUPOTHI uYepe3 TOYKY A MPOBOAAT JHHHUIO MapalieIbHO paMKam
Tpameuuid W OepyT OTYETHl B MeCTaxX IEpPEeceueHus CO INKAIOW 3amajHoON Win
BOCTOYHOM pamok (puc. 35). AHaJIOTrUYHO JJIsl ONPENETIECHUs IOJITOThl Yepe3 TOUKy A

MPOBOJISAT MEPUAMAH U OEPYT OTCUETHI MO IIKaJaM CEBEPHOM WITU I05KHOM paMOK.

v 4 — I, )1 N e an\; -» BAT-

i \ '84'cc, / . _17 5013

67 | *Nu 1831 45 -
2 I Eepaxoeao . iI'A S8
=
-1

e . ¥ 130‘7 ) [
" o T ‘t

1" wupoTe

Puc. 35. Tonorpaduueckas kapta
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IIpsAmoyronbHble KOOpAMHATEI TOYKA B Xp U Y ONpenensatoT OTHOCUTEIBHO

54° 40' — cesepran wupoma } Feozpachuveckue koopduHamsi
18° 00’ - eocmoyHas donzoma 1020-3anad0H020 y2na kapmsi

I. Onpedenexue wupombi u doneombi Moyku A
A,=18°01 15" socmovyHoU doneomsl
¢4 =54° 41 13" ceeepHol wWupombl
Il. Onpedenexue nonoxenus 6ol MOYKU Ha Kapme,
3Has 2e02paghuyeckue koopduHamsi
Touka B umeem wupomsi 54° 40’ 15" u donzomy 18° 03’ 56"

Onpeoenenue npamoyzoabHbIX KOOPOUHAM MOYEK

KWJIOMETPOBBIX JIMHUH CeTKH (puc. 36).

JUist sTtoro m3mepsitoT paccrosHue AX u AV 1no nepneHaukysispam 10
OJMMKANUIIMX KUJIOMETPOBBIX JIMHUM ¢ KoopAuHaTamMu Xo U Yo. PaccrosHus mexmy

TOYKAMH Ha INIaHaX U KapTax OIIPCACIIAOT C IIOMOIIbIO JIMHEUHOT'O UJIN IMOIICPCYHOI'O

MacmraboB.

10" whpoTsl

1" WAPOTLE

1718

i

B

60 ot

=

=

10

Puc. 36. Tonorpaduueckas kapta
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G066 kM - x } NPAMOY20/bHbLIe KOOPAUHambI

4307 km -y yugpa 4 a yucne 4307 - Hvomep wecmuzpadycHol 30HbI
I. Onpedenenue npamoy2oneHbIX KOOPAUHamM MoYKku B
X, ®m X, * Ax
Yo=Yy, tAy

ade x, — abcuyuceca HuxHell kunoMemposol nunuu keadpama
Y. — opdunama neeoil cMopoHLl Keadpama

AX — paccmosHue e Maciumabe om moyku B do abcyuccel! HUXHel
kunoMmempoeod nunuu keadpama

Ay — pacemonAHue 8 Macuimate om movku B do opdunamsl neaoil cmoposbl

kaadpama
X, = 6065000 m + 570 m = 6065570 m
Ya=4307000 M + 240 M = 4307240 M
ll. Harecenue MmoyKu Ha Kapmy, 3HaA NPAMOYaonbHbie KoopAduHamsl
Koopdunambi moyku I': x. = 6066220 M u y, = 4309850 m
x,= 6066000 m Ax=220m
Yy, =4309000 m Ay=850m
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Jlabopamopnasn paboma: Boinonnenue u oopabomka nuneitnvlx usmepenuil.

Ienv pabomuwr:

1. Hayuumucs 6binonHAms juHelinvle usmMepeHus npu nomMowu pyiemKu u i1a3epHoco
danbHoMepa.

2. Pazeums nHasviku eviuepuusanus niana nomeujeHus.

Oobecneuenue:

- pyiemKu;

- nasepuwiti danvromep Leica Disto ™ A3;

- NUCLMEHHO - YePMEeHCHbIEe NPUHAOTIEHCHOCTU,

- pabouas mempaob.

B pe3yabTaTte BbINOJTHEHUs JIa00OPATOPHOM PadOThI CTY/ACHT [J0JI7KEeH:

3HATH: YCTPOWCTBO PYJIETKH, JIA3€PHOTIO AAIBHOMEpPA; MOPAJOK H3MEPECHHUM JJIMH
JIMHUW PYJIETKOM, JIA3€PHBIM JAaIbHOMEPOM.

yMeThb: UCIIOJIb30BaTh PYJIETKY M Ja3€pHBIA JAIBHOMED JUIS BBIITOJIHEHUS JIMHEHHBIX

VU3MEpPEHUM.

MeToanka BbINOJHEeHUs PadoThI.

N3mepeHnne JIMHUM Ha MECTHOCTH — OJIMH M3 CAMBIX PACIPOCTPAHCHHBIX BUJIOB
reoJIe3NYECKUX u3MepeHud. be3 wu3MepeHuss JIuUHUNA HE OOXOAMTCS HHU OjHA
reojiesnyeckas pabora. llenpio mpou3BOACTBAa JIMHEWMHBIX WU3MEPEHUM SIBISETCS
MOJIyYCHUE TOPU3OHTAIBHBIX MPOCKIUN JIMHUW MEXY 3aJaHHBIMU TOYKaAMHU.

Pa3HOBHUIHOCTH PYJIETOK MPEACTABIEHBI HA PUCYHKE 7.
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PyneTtka crannHan Pynertxa recemaHan

Ha KpecToBuHe Ha KpecToBHHe Pynetka & dyTnspe

Puc. 7

Ha nonoTtHe cTaiabHOM PYJIETKM HAHOCST IUTPUXHM — JIeJeHUs yepe3 | MM 1o
BCEW JJIMHE WM TOJBKO Ha mepBoM Aerumetpe. Lludprl moanuceBaoT y Kakaoro
JEIUMETPOBOro JieneHus. UToObl M3MEpPUTh PACCTOSIHUE MEXIY JIBYMs TOUKAMH,
mTpux ¢ noAnuckio 0 (Hylb) MPUKIAABIBAIOT K OJHOM TOYKE U CMOTPST, KaKou
IITPUX COBIIAJAET CO BTOPOM TOUYKOM. Ecim BTOpas TOYkKa HE COBMENIAETCS CO
HITPUXOM Ha PYJIETKE, a MOMaJaeT MEeXIy HUMH, TO PACCTOSIHUE MEXIY LITPUXaMU
BU3YaJIbHO eJAT Ha 10 yacTeil v Ha 1J1a3 OLIEHUBAIOT OTCTaBaHUE €€ OT OJIMKaNIIero
mrpuxa. Y pyJeToK ¢ CAHTUMETPOBBIMH JIeNeHUAMH (cM. puc. 8 6) orcyer 6epyT 10
0,1 nenenust unu 10 1 MM, y pyJIeTOK ¢ MUJJTMMETPOBBIMU JICJICHUSIMU (CM. puC. 8 a)

- 10 0, 1 mM. Lludppsl y METPOBBIX JI€I€HUI JaHbl C Pa3MEPHOCThIO METPOB — OYKBOM

M.
[ t 2 &“9 T[ﬂn 12 H 99 1 1 z’
PN 0 (Y T D11 2o

&)

Puc. 8
[1010THO TECHMSIHHOM PYJETKH MOKPBITO KPacKOW W MMeEEeT AeseHus uepes |
cM. [lonp3yroTcst TECbMSIHHBIMU PYJIETKaMU, KOT/ia He TpeOyeTcsl BHICOKAsk TOUHOCTh

U3MEPEHUN.
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1. BbINOTHUTD U3MEpEHUsl PYJIETKON U JIa3epHBIM JalbHOMEPOM, HEOOXOAUMBIE ISt
BBIYCPUMBAHUS [UIAHA [IOMEILICHUS.

[Topsnok u3MepeHnus paccrossHuil. [Iponecc n3mMepenns pacCTOSHUM COCTOUT B
MOCTIEIOBATEIbHOM  OTKJAJbIBAHMM  MEPHOTO  mpubopa 1O  U3MEpPSEMOMY
HampaBieHuto. KoHIbl MepHOro mnpubopa QGUKCHPYIOTCS Ha  HU3MEpSIeMO
MIOBEPXHOCTH IITPUXAMH, OTMEYECHHBIMH, HAIPUMEP, HAa NOKpBITHU. I3MepeHue
IIPOU3BOAUTCS TpeMs CTyneHTaMH. CTyIeHT, HaXOA[IuKcs C3aa1, JEPKUT JICHTY 3a
3aIHIOI0 PYYKY, HaIIpaBIISIET €€ MO CTBOPY, YAEPKUBAET HYJEBOW IUTPUX JIEHTHI Y
Ha4yaJIbHOM TOYKH JUHUM. CTyJEHT, HaxOAAIIUKCA BIEPEAH, YKIaAbIBAET JIEHTY IO
U3MEPSAEMOMY OTpe3Ky U (UKCUPYET TEepeIHUid KOHEell JIEHThl. TpeTuil CTyAeHT
HaOJIIOAeT 3a aKKypaTHOCTBIO M3MEPEHMH, MOACUYUTHIBAET, CKOJIBKO pa3 B OTPE3KE
YIJIOKHUJIACh JIEHTA, U U3MEPSET OCTAaTOK, 00pa3yIoMIHiCs MEXAy KOHIIOM MOCIeaHEN
YIIOXKEHHOM JIEHThl 1 KOHEYHOU TOYKOM OTpe3ka. Pe3ynbpTaT nusmepenust o0s:3aTenbHO
IIPOBEPAIOT BTOPUYHBIM H3MEPEHHEM OTpe3Ka B OOpaTHOM HampasieHuu. [lpu
CXOOUMOCTH PE3YJIbTATOB JABOMHBIX HM3MEPEHMM B IIpeleiax yCTaHOBJIEHHOIO
JoMycKa (Harpumep, Mpu OTHOCUTENIbHOM omnOke, He npeBbimatoniedt 1: 2000) 3a
OKOHYATENbHBIM pPEe3yJbTaT NPUHUMAIOT CpeHee apu(pMeTHyecKoe U3 JABOMHBIX
U3MEpPECHUM.

KnaBuatypa u quciuieii jaseproro gainsHomepa Leica Disto ™ A3 npencrasnena Ha

pucyHke 9.

(A o

12 1" 10

e e
415- £ BRARA::
79" .3aaags

888881‘“?1?8

Puc. 9
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Knasuamypa npeocmasnena puc. 9 A

1- ON/DIST (BKJIIOYUTH/U3MEPHUTH) KIABUIIIA

2- PLUS (mmroc +) kaBuiiia

3- AREA/VOLUME (momans/o0bem) KiaBuia

4- REFERENKE (Touka oTcueTa) KiaBuIla

5- CLEAR/OFF (0o4uCTUTH/BBIKJIFOYUTH) KJIaBUIIIA

6- UNITS/ILLUMINATION (en. u3m./mojcBeTKa) KjIaBUIIIA
7- STORAGE (namsTh) kiaBuiia

8- MINUS (munyc - ) kinaBuia

Jlucnneii npeocmaenen na puc. 9 B

1- Uadopmarus 06 ommboIHOM H3MEpPEHUN

2- JIazep «BKIIIOUECH

3- Touka orcyeTa (OT BEpXHEW MaHenu/ OT HUKHEW NaHeau npudopa)
4- CocTOsIHUE DJIEMEHTOB MUTAHUS

5- Inommaas/00beM

6- Cocrosinue 00 ommoke

7- OCHOBHO€ MOKa3aHUE

8- En.usMm. ¢ ykas. crenenu (*°)

9- MuHMManbHOE 3HAUEHUE HEMPEPHIBHOTO U3MEPEHUS

10- Tpu BcrioMoraTenbHbIX 3HaYEHUs (HapuMep, NpeablayIue 3SHaAUYCHUS )

11- MakcumManbHOE 3HaU€HUE HENPEPBIBHOTO U3MEPEHNUS

12- Obparmienue kK naMatu npudopa

2. BBI‘-IepTI/ITI) B MacmTade IUIaH IIOMCHICHHUA II0 JaHHBIM IIOJYYCHHBIM IIpH

BBITIOJIHEHUU JIMHEHHBIX n3MepeHuit (cMm. puc. 10).
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Jlabopamopnasa paboma: Paboma c meodonumom. Beinonnenue nogepok u

ocmupoeok meooonuma.

Ilenv pabomer:

1. M3yuums meooonum.

2. Pazeumv masviku obpawenus ¢ meoooiumom. MeXHUKY HABEOeHUs], B35musl
omcuemos.

3. Hayuumbcsi 8b1N0IHAMb NOBEPKU U FOCMUPOSKU Me000IUMA.

Oobecneuenue:

- meoooaumwt, 41T3011;

- pabouas mempaoyw,

- wmamus;

- BU3UPHDBLE Yell,;

- NUCObMEHHO - YePMEIICHbLE npunadﬂeofmocmu.

B pe3yabTraTe BbINOJTHEHUS JJA00OPATOPHOM PA0OTHI CTYACHT J0JIKEH:

3HATh: YCTPOICTBO TE€OA0JIUTA, METOJIMKY HABEJEHUS T€O0JINTA HA BUSUPHYIO LIETb
Y B3SITUE OTCUYETOB.

YMeTh: 00paIiarhcsi ¢ TEOA0JIUTOM, CHUMATh MOKa3aHus JTIUMOA TOPU30HTATIBLHOIO U

BEPTUKAIBHOTO KPYra, BBIIOJIHITH TOBEPKHU U IOCTUPOBKHU TEOA0JIUTA.
MeToauka BbINOJIHEHUS PadOTHI.
1. [ToaroToBUTH TEOAOIUT K padoTe (cM. puc. 11).
Jlo Hadama paboOTBHl C TEOJOJIUTOM BHEIIHHMM OCMOTPOM IIPOBEPSIOT €ro

YCTOﬁqHBOCTL Ha IITAaTUBC, IINIABHOCTH XOJa IOABCMHBIX MW HABOJAININX BHWHTOB,

IMPOYHOCTDH Cl)I/IKCElHI/II/I Bpallaromnxcs yacTen 3aKPCIIUTCIbHBIMA BUHTAMM.
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VYcerpoiictBo Teogonuta 4T30

1 — roJsioBKa mITaTHBA; 2 — OCHOBAHME, 3 — NOJBEMHBIN BUHT, 4 — HABOISAIINN BUHT
anuaaabl; 5 — 3aKpeNUTENbHbBINA BUHT AJIUJIAJbl; 6 — HABOJSIIMI BUHT 3pUTEIBHOM
TpYyOBI; 7 — OKYJISIp 3pUTEIBHON TPYOBI; 8 — MPeOXpaHUTENBHBIA KOJIMAYOK CETKU
HUTEHN 3pUTENbHON TPYOBI; 9 — Kpemanbepa; 10 — 3aKkpenuTeNIbHbI BUHT 3pUTEIBHOM
TpyOBbI; 11 — 00BbEKTUB 3pUTEIBHON TPYOBI; 12 — HMIIMHAPUYECKUI YpOBEHB; 13 —
BUHT MTOBOPOTA JIMMOa; 14 — 3aKpenuTeNbHBIN BUHT TOPU30HTAIBHOTO KpyTa; 15 —
OKYJISIp OTCUYETHOTO MUKPOCKONA C TUONTPUINHBIM KOJIBLIOM; 16 — 3epKanble A
MTOJCBETKU IITPUXOB OTCYETHOIO MUKPOCKOIA; 17 — KoyoHKa; 18 — opueHTHp-
Oyccoub; 19 — BepTukanbhbiii Kpyr; 20 — BU3up; 21 — AMONTPUITHOE KOJIBIIO OKYJIApa
3pUTEIBHON TPYObI; 22 — UCTIPABUTENIbHBIE BUHTHI [IMJIMHIPUYECKOTO YPOBHS; 23 —
MIO/ICTaBKa
2. Ilepen HavaloM U3MEPEHUN TEOJIOJUTOM BBINOJIHSAIOT T[OBEPKU C LEJBIO

BBIABJICHUSA ITOCTOAHCTBA I'COMCTPHUICCKUX YCHOBHfI, H €CJIu 06Hapy)KI/IBaeTC$I, qTO TO
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WIM WHOE TEOMETPUYECKOE YCIOBHUE HE BBITIOJIHACTCS, MPOUZBOMAAT FOCTHUPOBKY
(perynupoBKy) npudopa.

Ecnu TeoqonuT momydeH ¢ 3aBoja, MOCiie PeMOHTa, OT JIPYroro CIEIUaNCTa,
JI0 BBOJIa TEOJIOJIMTA B DKCIUTyaTaIlMIO BBITIOJHSIOT MOBEpKH. B mporecce moBepok
YIAOCTOBEPSIIOTCSI B TMPABUIBLHOM B3aUMHOM IIOJIOKEHMHM oOceil mpubopa (ocu

Ipe/CcTaBlIeHbl Ha puc. 12).

OcHOBHLI® OCH TEOOONMTA
JJ - ocw apaugerun npubopa (sepmuxaasian oce); HIH — ocs epaujeriuna mpyist (20pusomaibHan ocs);

VV — suaupnan ocs sapumeasnoit mpyboe;
U U U, U, ~ ocu ypoaneil npu 20pusoNmMatbNoM U éepMUKLILHOM Kpy2ax npubopa

Puc. 12
[TocnenoBaTeIbHOCTH TOBEPOK TEOAO0JINTA, CIAEAYIOIAs:

1. Ocb yununopuuecxoeo ypoeua UrUr npu anudaode 2opu3oHmanbHo20 Kpya
00/194CHa ObLIMb NEPNEeHOUKVIIAPHA K 8ePMUKATILHOLL 0CU 8paujenus npubopa JJ.

[ToBepHuTe anupamy TakK, 4TOObI OChb YPOBHS PaCIOJIOKHIACH MapalIeIbHO
OpsIMOM, COEIMHSIIONIEH [1Ba MOJBEMHBIX BHHTA IOJACTABKH, M BPALEHUEM 3THX
BUHTOB B IPOTUBOIIOJOKHBIX HANpPaBICHUAX BBIBEIUTE My3bIPEK YPOBHS Ha
cepenuny. Iloseprure anumany Ha 90° ¥ TPETHMM IIOIBEMHBIM BUHTOM YCTAHOBHTE
My3bIPEK YPOBHSA Ha CEPENMHY. 3areM IOBepHHMTE amuiany Ha 180° m onenure
CMEIIeHHE My3bIpbKa OT CPEIHEro mojoxkeHus. Eciau oTkiioHeHue OO0JbIle OJHOrOo
JICJICHMs], BBIMOJIHUTE IOCTUPOBKY (MOJOBUHY CMEIIEHUS HCIPABbTE IMOIBEMHBIM
BUHTOM MOJICTAaBKH, BTOPYIO IMOJOBUHY IOCTUPOBOYHBIMUA BUHTAMU).

2. BepmuKanbHaﬂ HUMb CemKU O0JIHCHA ObIMb ycmarnoeerna OmeecHo.
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3pHUTeNbHYIO TPYOYy HABOIAT HA OTBEC, HAXOAIIUMCS Ha paccTosHUU 2-10 M OT
teononuTa. [Ipu HecoBmaieHNK BEPTUKAIIBHON HUTH CETKH C HUTHIO OTBECA CHUMAIOT
C OKyJIsIpa KOJMadyeK, OCIa0IsIOT BUHTHI KOPIyca CETKH U Pa3BEPTHIBAIOT OKYJISIPHYIO
4acTh J0 COBIIAJICHUS] BEPTUKAJIIBHOW JIMHUU CETKU C OTBECOM. 3aKPEIUISIOT BUHTHI U
MOBTOPSIOT MOBEPKY.

3. Busupnas oco 3pumenvuou mpyowt VV dondcna 6vime nepneHOUKyIspHa K ee
eopuzoumanvHot ocu epawjenuss HH (xonnumayuonuas owuoka).

VYKJIOHEHHE BU3UPHOW OCH OT TMEPICHANKYISPHOTO €€ TOJOKEHHUS K OCHU
BpaIeHs TPyObl HA3bIBACTCS KOJITUMAITMOHHOM OITMOKOM.

J11st BBISIBJICHHS] KOJUTUMAIIMOHHOM OITMOKK HEOOX0AUMO:

a) HaABECTU 3PUTEIBHYIO TPYOY IMpHU MOJOKEHUU TEOJOJUTA «KPYT CJIEBa» Ha
BU3UPHYIO 1I€Jb, YJIAJICHHYIO He MeHee ueM Ha 50 M, HampaBlIeHME Ha KOTOPYIO
ropu3oHTaJdbHO (oTKIOHeHHe He Oonee 2°) um cHumure nokazanue KJI ¢
TOPU30HTAIBHOTO JIUMOA;

0) MOBTOPUTH HaBEICHUE MPU TOJOXKEHUH TEOJIOJIUTA «KPYT CIIpaBa» U CHSTH
nokazanue KII;;

B) OCBOOOJHTH 3aKPEMUTEIbHBIM BHHT TOPU30HTAJIBHOTO Kpyra, MOBEPHUTE
teomoaut Ha 180° u cHOBa 3akpenuTe;

I) HABECTU 3PUTEIbHYI0O TpyOy Ha Ty K€ Ielb NpPU ABYX MOJOKEHUIX
teoonuta u cHATh nokasanus KJI, u KII,

BennunHy KOJITUMAIIMOHHOM OMMOKY BBEIYUCIUTH IO PopMyie:

C = 0,25 [(KJI, - KII; £ 180°% + (KJI, - KII, + 180°)]
C = 0,25[(242°14'- 62°15'- 180°) + (60°35' - 240°35' + 180%)] = - 0'25"

Ecnu cpennee apudmMerrueckoe 3HaUCHUE KOJTUMMAIITMOHHOW MOTPEITHOCTH
npesbimaet 1’

Jl1st uictipaBiieHUs KOJUTUMAIMOHHOW OIIMOKH HEOOXO0IUMO:

a) CHSATH KOJIMAau€K, 3aKPBIBAIOIINI JOCTYN K FOCTUPOBOYHBIM BHUHTAM CETKHU
HUTEH, HABECTH 3PUTEIBHYIO TPyOy Ha YAAJICHHYIO BU3HPHYIO II€JIb U CHUMUTE

nokazanus KJI (unu KII) no ropuzoHTanbHOMY KpyTy;
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0) BBIYMCIUTH HCIPABICHHBIE IOKAa3aHWUs I TOPU3OHTAIBHOIO Kpyra I10
dbopmyae:

KJLien= KJI — C nimm
KILer= KIT+ C

U YCTAHOBUTE €0 Ha TOPU30HTAILHOM KPYTeE;

B) IEPEMECTUTh FOCTUPOBOYHBIMU BUHTAMU CETKY HUTEH 10 COBMELICHUS €€
HEepeKpecTus ¢ U300pakeHneM HabJI0JaeMON TOUKH.

4. Onpeoenenue mecma Hyns 6epMUKATLHO20 KPYed.

YcioBue B JaHHOW IMOBEPKE COCTOMT B TOM, YTOOBI JOOUTHCS OTCUeTa IO
BEPTUKAJIBHOMY JINMOY, paBHOT'O HYJIIO, €CJIM IY3bIpEK YpOBHs OyJeT Ha cepelinHe, a
BU3UPHAs OCh 3pUTEIBHOI TPYOBI - COBMA/IaTh C TOPU3OHTAIBHOM IMIIOCKOCTBIO.

[TpakTHuecku BU3MpHAsE OCh 3pUTENIbHOM TPYOBl, KaKk MPaBUJIO, HE COBMAJIAET C
TOPU30HTAIBHOM TUIOCKOCTBIO TEOJO0JIUTa MPU YCTAHOBKE HYJEBOIO OTCYETa IO
BEPTUKAIILHOMY JIUMOY, U 3TOT yIroJl HECOBNaACHUs Ha3bIBatOT mecmom Hyai (MO)

MecTo HyJs BEpTUKaJIBHOTO Kpyra (JumOa) ompezensercss BUBMPOBaHUEM Ha
OJIHY U Ty € TOYKY IPH JIBYX MOJOKEHUIX KpyTa U BBIYUCIIAETCS 10 (hopmyJie

MO =0,5 (KJI+KII)_
MO =0,5x(-3°10"+3°12") =+0°01"
Jly1g ncnpaBlieHUs: MECTa HyJIsl BEpTUKAIBHOIO Kpyra HE00X01UMO:
a) CHATH KOJIIaYeK, 3aKPBIBAIOLINI JOCTYN K FOCTUPOBOYHBIM BUHTAM CETKH HUTEH,
HABECTH 3pUTEIbHYIO TpYOy Ha yJIaJeHHYIO BUSHPHYIO 1I€JIb U CHUMUTE NTOKa3aHUs
KJI (mnu KII) no BepTuKaqibHOMY KpYTY;
0) BBIUMCIIUTD UCIIPABIICHHBIC TOKA3aHUA U1 TOPU30HTAIBLHOTO KpyTa 1Mo GopmyJe:
KJLien= KIJI — MO nmm
KIL...= KII - MO
Y YCTAaHOBHTE €r0 Ha BEPTUKAIBHOM KPYTE;
B) IEPEMECTUTh FOCTUPOBOYHBIMUA BUHTAMU CETKY HUTEH 10 COBMELIEHMUSI €€

MepeKpecTHs C U300pakeHNEeM HaOJI01aeMOI TOYKH.
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[Ipu rocTupoBKE MecTa HYJII HEOOXOAMMO CIEAUTH 3 MOJI0KEHUEM ITy3bIphKa
YPOBHS U B CIIy4a€ CMELIECHHUS BBIBEUTE €0 B CPEAHEE MOJIOKEHUE MO TbEMHBIMU
BUHTAaMU MOJCTaBKHU.

5. Topusommanvhas ocv epawenus mpyobt HH  Odonoxcna  Ovims
NepneHOUKYIAPHA K 6ePMUKATLHOU OcU meodoauma JJ.

IIpu 3T0M TpyOy HABOAAT Ha MPEAMET, PACIONOKEHHBIN Mo yriaom 30-50° Hax
TOPU30HTOM; TIEPEBOJAT TPYOy BHU3 Ha MOBEPXHOCTh CTEHBI, PaHEphl WIH JIOCKU, U
MOMOIITHUK KapaHJAIoM OTMEYaeT MPOCKIMI0 TOYKOH. 3aTeM MepeBOJAT TPyOy
yepe3 3eHUT, MOBOPAYMBAIOT TeOHONUT Ha 180°, HABOIAT IEPEKPECTHE CETKU CHOBA
Ha Ty K€ BEpXHIOI0 TOUKy. Busupytor TpyOy BHU3. Ecniu paHee oTMeueHHast TOUKa He
BBIXOJIUT 3a MPUIEIbl OMCCEeKTOpa (/IBa MapaJIeIbHbIX IITPUXA ISl HABEJCHUS Ha
TOHKHE WJIH YJAJI€HHbIE NPEIAMEThl) CETKH, TO HAKJIOH TOPU30HTAIBHON OCH
JOMyCTUM. B mpOTUBHOM ciydae TEOJOJUT HEOOXOAUMO OTHPaBUTh Ha 3aBOJ IS
FOCTUPOBKH.

3. YcTaHOBUTH BUSUPHYIO 1I€7Th M HABECTU HA HEE 3pUTEIBHYIO TPYOy.

Tak Kak HENMoCpeJCTBEHHOE BU3HPOBAHUE HA TOYKY, 3aKPEIJICHHYIO B TPYHTE
3HaKOM, ObIBAeT 3aTPyJAHEHO U3 — 32 HEPOBHOCTEH MECTHOCTH M PACTUTEIHHOCTH,
HaJl 3HAKOM YCTaHAaBJIMBAIOT BUSUPHBIE LIEJI — MAPKH, BEXH, IIMHIbKU.

[Tone 3penust TpyObl MpU HABEJECHUU Ha BeXy (M300pa)keHHE MEPEBEPHYTO) U

YCTaHOBKAa BU3UPHOU €U NIPEACTABICHO Ha pUCyHKe 13.

Puc. 13

4. CHATH IOKa3aHMs JIMMOA TOPU3OHTATBFHOTO M BEPTUKAIBHOTO KpyTa (cM. puc. 14).
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[Tokazanust mumMba ropu3oHTAIBEHOTO Kpyra 125° 06', muMmba BepTUKAIBHOTO KpyTra -
0°26' (cm. puc. 14A s reogonuta 2T30, 4T30).
[Tokazanus nmumba ropusoHTasbHOrO Kpyra 70° 05', numba BEpTUKaIBHOTO Kpyra -

358°48' (cm. puc. 14b nns teomonurta T30).

i
/

Puc. 14 A Puc. 14 b

Jlabopamopnasa paboma: Himepenue y2106 onmuuecKum meoooiumon.

Lenv padomuwr:

1. Pazsumbv HABbIKU UBMEPEHUS 20PU3OHMAILHO2O V2Id.

2. Hayuumucs eecmu nonesoti scypHan u 8bIn0IHAMb KOHMPOIb UBMEPEHULL.
Obecneuenue:

- meoooaumai, 4T3011;

- wmamue,

- omeec;

- BU3UDPHbIE Yenl,
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- pabouas mempaow,;

- NUCbMEHHO - YUeEPpMEIICHbLE npuHCZaJZQOfCHOCmu.

B pe3yJibTaTe BbINOJHEHUS JA00PATOPHO PaGoOThI CTYIEHT /10JI5KEH:
3HATh: MOPAJOK U3MEPEHUI TOPU3OHTAIBHOTO  YIJIa, aITOPUTMBI BEIUNCITUTEIHHON
00pabOTKH U3MEPEHUH.

YMETbh: UCIIOJIB30BaTh TCOAOTUT JIA UBMCPCHUA TOPU30HTAJILHOI'O  yIjia.

MeToauka BbINOJHEHUS PA0OThI

["'Opu3OHTANIBHBIN YTroa — 3TO OPTOTOHAJbHASI MPOEKIUSI MPOCTPAHCTBEHHOIO
yIJia Ha TOPU30HTAIBHYIO IIOCKOCTb.
1. IloAroTOBUTH TEONONUT K paboTe W MPUBECTH €ro B pabouee MOJoKeHue. ITo
cjaraercsi U3 yCTaHOBKM TEOJIOJIMTa Ha IITATUB, LIECHTPUPOBAHUS TeoA0JuTa (TpH
MOMOIIM HUTSHOTO OTBECa), HUBEIUPOBAHHUS TEONONUTAa (NIPUBEJCHUE €ro
BEPTUKAIBLHONH OCH B OTBECHOE TOJIOKEHHE) U YCTAHOBKH 3PUTEIBHOU TPYOBI IS
HAOJTIOICHHS.
2. Hag HaGnroaeMbIMM TOUYKaAMU YCTAHABIIMBAIOT BU3UPHBIC 1IEJIM — BEUIKHU, MEPHbIE

IINMUIBKY WIK CHEIMaIbHbIe BU3UPHBIE MapKu (CM. puc.15).

Puc. 15

3. Iy u3MepeHUs TOPU3OHTAIBHBIX YTIJIOB PUMEHHUTH CITOCOO ITPUEMOB.

Teomonut yCTaHOBUTH B pabodee MOJIOKEHUE B BEPIIMHE A yTiia M, 3aKpEIuB
Um0, HaBectu TpyOy Ha «3aaHioo» Touky C (cm. puc. 16). Iloaw3ysicek
MUKPOMETPUYECKUMH BHHTAMU aNIHAJbl TOPH30HTAJIHHOTO Kpyra W 3pHUTEIHHOU
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TpyOBblI, COBMEIIAIOT TMEPEKPECTHE CETKW HUTEW ¢ HaOII0JaeMOl Ienblo U OepyT
OTCYETHI TI0 TOPU3OHTAIILHOMY Kpyry. Jlajiee OTKpeIvisioT anuaaay, BU3UPYIOT Ha
«TEepeHIO» TOYKY B W, mpopaenaB aHajJOTWYHBIC OMEpPAIMH, IOJYYarOT HOBBIE

OTCYCTHEI.

/ X "\ N —l
,- <~ P ————
|III A I B IIJ ;| | B (11 (1 2
L~ 4
S—— " C
Puc. 16

Bennunna nzmepsiemoro yria B Oyaer = o - ox.

CrnenmyeT MOMHUTH, YTO, BBIUMTAS M3 OTCYETA 0O HA «3aJIHIOI0» MO XOIy TOUKY
OTCYET 0, Ha «IEPEAHIOI» MO XOIy TOYKY, MOJY4YaloT 3HaueHHUE yria [3 BOpaBo IO
X0y JIeKAIIETo.

Takoe w3MepeHne yria Ha3bIBaeTCs noaynpuemom. Jljis ocinaOieHus BIUSHUS
MHCTPYMEHTAJBHBIX TMOTPEIIHOCTEH yron B U3MEpAOT U MpH APYTroM MOJIOKEHUU
BEPTUKAILHOTO Kpyra (MmepeBoAsT TpyOy uepe3 3€HHT), MPEIBAPUTEIHHO CMECTUB
muM0 Ha yroa, Omuskuii k 90°. J[Ba momynpuema (KIT u KJI) usmepenus yria
COCTABJISIIOT OJIUH MOJHBIN MPUEM.

PacxoxaeHue pe3ynbTaToB M3MEPEHHS MEXIy TIEepBBIM H  BTOPBIM
NOJTypUeMaMH He JTOJKHO MPEBBIIIATh JBOMHONW TOYHOCTH TIpudopa.

4, I[aHHI)IC 110 USMCPCHHIO I'OPU3OHTAJIBHOI'O yIJIda 3aHCCTU B Ta6JII/IIly.

OTtcueTsl 110
No ITonoxxeuue Ne
TOPU30HTATBHOMY Yron 3 Bep
CTAHIIUA Kpyra TOYKH
Kpyry
I KJI C 313931 64245"
B 248246'
64244'3("
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KII C 133230" 64244 '
B 68246'

Bir = Clier - Ooen = 313°317 - 248°46" = 64°45°
BKH = alKH = a21(r[ = 133030, - 68046’ - 64044,
BCp = (BKH+ BKI‘[) / 2= (64045’ + 64044,) / 2= 64044'30”

BepTukanbHBIM YTJIOM, WIH YIJIOM HAKJIOHA, HA3bIBACTCA YTOJ, COCTABICHHBIN
BOOOpakacMOM JIMHUEH TOPW30HTA M JIMHUCH BU3MPOBAHUS HA JAHHBIA TPEIMET.
Ecnu wampaBneHwe Ha MpeaMET JISKHUT BBHINIC JMHWUM TOPU30HTA, YTrOJ HAaKJIOHA
CUUTACTCS MOJOKHUTEIBHBIM, €CJIH HI)KE — OTPHUIIATEIbLHBIM.

1. I[ToAroTOBUTH TEOAOJIUT K pabOTe W MPUBECTH €ro B pabodee IMOJIOKCHUE.
DT0 ciiaraeTcsi U3 YCTAaHOBKH TE€OJ0JIUTA HA ITATUB, IICHTPUPOBAHUS T€OA0IUTA (TIpU
MOMOIIIM  HUTSHOTO OTBECa), HHUBEJIUPOBAHUS TeOAOAUTa (NPUBEACHUE €T0
BEPTUKAILHON OCH B OTBECHOE IOJIOKEHUE) M YCTAHOBKH 3PUTEIBLHON TPYOBI s
HaOJIFOJCHUSL.

2. Han HaGnrogaeMbIMM TOYKAMH YCTAaHABIWBAIOT BU3WPHBIC IIEJIM — BEIIIKH,

MCPHBIC IIIMMUJIBKHU UJIN CIICIIHAJIbHBIC BU3UPHBIC MAPKH.

3. HaBectu 3putenbHyio TpyOy Ha BU3BHPHYIO 1I€JIb U CHATh OTCYETHI IO
BeprukasibHOMy Kpyry mnpu KII u KJI. Ilo cHaTeIM oTcueTtaM ompenenuTs yrol
HAKJIOHA U «MeCTO HYJIs»» (cM. puc. 17).

[TOCKONBKY TOPU30HTAIBHOMY MOJIOKCHUIO BU3UPHOW OCH, KakK IPaBUIIoO,

COOTBETCTBYET OTCYET MO BEPTUKAWIBHOMY KpYyI'y, HE paBHBIA «HYIKO», TO U
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NPUXOAUTCS ONPENETATh «MECTO HYJIsD», T.€. TOT OTCYET, KOTOPBIA COOTBETCTBYET
TOPU30HTAIIBHOMY ITOJIOKEHUIO BU3UPHOU OCH.

Mecmom  Hyna ~ Ha3pIBa€TCsl  OTCYET 1O  BEPTUKAIBHOMY  KpYTY,
COOTBETCTBYIOIINWNA FOPU3OHTAIBHOMY IOJIOKEHUIO BU3UPHOM OCH NPU HAXOKJIEHUU

My3bIpbKa [WIMHAPUYECKOTO YPOBHS BEPTUKAIBHOIO KPyra Ha CEpeuHE.

W3mepeHune BepTUKanbLHOro yrna

goopoooooao
|
|
|
<)
/
/
/
[
/
h S

e —

Puc. 17 M3mepeHne BepTUKATIBHOTO yTJiIa
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4. JlaHHBIE 110 U3MEPEHUIO BEPTUKAJIBHOIO yIJia 3aHECTH B TaOJIHMILy.

OTcuYeTHI 110
Toukn ITonoxxenue
BEPTUKAIBHOMY MO Vvep
HaAOJIIOIEHUS Kpyra
Kpyry
KJI +7°15°
B +0°00°30"’ +7°14'30""
KII -7°147

B meooonumax 473011 rpamycHble AelieHUsS BEPTUKAIBHOTO KPyra pa3jiesieHbl
Ha YeThIpe ceKTopa, Kaxapii omudpoan or 0° 1o 90° ¢ ykazaHHeM 3HaKa «KMHUHYCH

JUTSI OTPUTIATENBHBIX YTIIOB HAKIIOHA, @ (OPMYJIBI JIJIsl BEIYKCIeHus 3HadeHnit MO u v

UMEET BUJ]
MO = (KJI + KII) / 2;
v=KJI -MO;
v =MO —KII;
v=(KJI-KII) /2.
Ilpumep.  1lpm BuszupoBanuu Ha TOouky M Teomonutrom 2T30I1, 4T30I1

TIOJIy4YEeHbI OTCYETHI 110 BEPTUKAILHOMY Kpyry JI = - 3° 107, IT = +3° 12", Bluuciaurs
yToJ1 HaKJIOHA.

Pewenue. MO =(J1+11)/2=(-3"10"+3°12")/2=+0"01"; v =/ - MO = -
3°10"-0°01" =-3°11".

Konrpons v =MO —I1=-3"11".

[Ipu u3MepeHnn BEpTUKAIBbHBIX YIJIOB KoyieOaHus BeaudrHbl MO He AOMKHBI
MPEBBIMIATH 2t — ABOWHOW TOYHOCTH OTCUETHOTO ycTpoiicta (1° B Teogomutax T30).
U3 NoTy4YeHHBIX BeanunH MO ucnoaes3yercs cpeaHee.

5. 3MepuTh paccTosiHME MpU MOMOIIM HUTSHOTO AaJIbHOMEpa TEOJ0JHUTa (CM. pHUC.
17, 18).

5. JlampHOMEpBl ~ ciyKaT IS ONpEeNeleHuss  paccTosHud  0e3
HEMOCPEJICTBEHHOT'O U3MEPEHHS UX MEPHBIMU MpUOOpaMu (JI€HTOU, PYIETKOM).

Cxewma ormnpeieneHus pacCTOSHUS
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Puc. 18

[lone 3penus TpyObI

2

1

n=1533 - 1409
1. JaavHomepHble HUMU 1 = 124 MM

2. Buaupnuste ocu n=124cm
D=K=«n
D=K:=n+c¢

Puc. 19

rae K- koaddunment gansnomepa papusiii 100

c- OJM3Ka K HYJIO

N — OTCYET IO PEVKE BBIPAXKEHHBIA B CM.

D=100-12,4=1240cm.=12,4 m

Jlabopamopnas paboma: Himepenue y2noe neKmpoHHbsIM meoooaumoMm.
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Lenv pabomuwr:

1. H3yuumo 21eKmpOoHHbIL Me0OO0aUM.

2. Pazeumb Haswbiku obpawjenus ¢ meoooaumom. mexHuKy HageoeHus.
3. Hayuumbcs 8b1noaHAmMb NOGEPKU U IOCIMUPOBKY Me000IUMA.

4. Pa3zeumv HABbIKU USMEPEHUS 20PUZOHMAILHO20 U 8EPMUKAILHOZ0 Y2/08.
QOoecneuenue:

- aniekmponusil meodoaum VEGA TEO — 20;

- wmamug S6;

- omeec;

- U3UPHbLE YeTu;

- paboyas mempaov;

- NUCObMEHHO - YePMEIICHbLE npuHa()Jzea;cnocmu.

B pe3yabTaTte BbINOJIHEHUSs JIA00OPATOPHOH PadOThI CTYAEHT J0JIKEeH:

3HATb: YCTpOﬁCTBO OJICKTPOHHOI'O TCOJ0JMUTA, MOPAAOK BLIIIOJIHCHHUA ITOBCPOK H

IOCTHPOBOK TCOHOJINTA, ITOPAAOK I/I3MepeHI/II\/JI TOPHU30HTAJIbHOI'O MW BCPTHKAJIBHOI'O

YIJIOB.

YMETBh: NCIIOJB30BATL TCOMOJIUT AJISA U3MCPCHUS T'OPHU30HTAJIBHBIX U BECPTHKAJIBbHBIX

YTIIOB.

MeToauka BbINOJHEHUS PAdOTHI

Yempoticmeo snekmponnoco meooonuma VEGA TEO — 20
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Buwaup

ObvekTuB
MeTka BbICOThI
WMHCTPYMEHTa
o~ OMTUYBCKAIA LBHTPUP
Tucnnei TS e
DQYHKUMOHANBHBIE
KNaBULLM

MNoALEMHBIE BUHTHI
OcHoBaHue

Pyuka TeogonuTa Otaenenve ans GaTapei
BuHT pyyiu Teoponuta-—— " L
Dokycupyrowee

KONbLO

3akpennTensHeld BUHT
BEPTUKANLHOIO Kpyra

Haeogawmia BuHT
Okynap BEPTUKAMNLHOrO Kpyra
SAKPENWTENEHLIN BUHT

LvnavHapuyeckuin rOpW3CHTanNLHOID Kpyra

YPOBEHE
Hasopawmn BUHT

3aKpenuTeneHsIi rOPU30HTANEHOM Kpyra

BUHT

Kpyrneln yposeHs
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Jucrei

OGo3Ha-
YyeHue oy
HKLMA
Ha
aucnnee
CumBon sepTikansHoro yrna SEl ykassiBaeTcA Ha mecTe
BEPTUKANBHOTO OTCUETa, NoKa 3puTtensHas Tpyba He
NPOIHAET Yepe3 MECTO HyNs TOPU3OHTaNbHON ock. 3Ta
npoueaypa ycTaHasnuBaeT MecTo Hyns.
£
v v B 5B
ninrainUnint
H= HI_ID.L.:L!. LA
(Cm. uacTe1.2.3, “HacTpoiiku nsmepeHns”)
H CUMBON ropy3oHTanbHOro yrna, W3aMepeHHoro no 4acoeoi
R CTpenke.
H CWMBOM rOPU3CHTANLHOIO Yrna, U3MEpPEHHOTo NPOTUE
L 4acoBOW CTPENKW.
CvmBON, yKasblsaloLwmii ypoBeHs 3apaaa bartapeu.
! (CM. yacTb 4, VICTOMHWK NUTaHWS)
G VrnoBble U3MEPEHUA B rOHaX.
v, YKIOH.
2 (Cm. yacTe 1.2.3, HacTpoiiku uamepeHus)
QO yHKIMOHAJIbHBIE KIIABUIIU
KnaBuwa DyHKUNA Onepaumna
M3meHeHne HanpaBneHWA W3IMEpPEHWA
YeraHoBka P P =
rOPpU3oHTaNEHOrO Yrna no 4acoBoi
HanpaeneHua
Gt |oreiaes CTpEenKe Ha HanpaBneHWe W3MepeHus
NPOTUE YACOBON CTPENKW. HanpasneHue
rOPU3OHTANLHOTO
fisls MEHAETCR NPW  KaMAOM  HaxaTuu
YIg: KnasuLn.
YaepxaHue Tekylero 3HaYEeHUR
rOpU3OHTanNbHOrO yrna Ha Aucnnee.
VaepxaHue Korga Haxata 3Ta KnaBWwa, OTCYET
rOpPW30OHTANEHOMO YrNa Muraet. Teogqonut
oTeveTa
HOLD roonIoHTanBHOMG | MOKHO  MOBEPHYTE 6e3s  MaMeHeHus
rjl:a oTcyeTa rOp13CHTaNLHOro yrna.
R MoeTOpHOE Haxarve Krnasuwm
pa3bnokupyeT OTCYET FOPW3OHTAMNBHOrM
yrna.
na s Y
MoaceeTa il KIIOYEHUSA MOACBETKA ANCINER W
:Qa CETKWM HUTEW HAXMWUTE 3TY KNaBuLLY,
AVCNREes U CETKYU L
i NOBTOPHOE HaXaTWe AaHHOW KnasuLwm
i OTKNIOHAET NOACBETKY.
Mepexop OT rpaaycoB/rOHOB K YKNOHY B
% pna eepTukaneHoro yrna. Cumeon
V% YKNOH., fp' " . &
%" nosBnseTca Ha gucnnee, korga
aKTUBW3NPOBaH PEXWUM YKNOHA.
QBHyneHue OBHyneHWe OTCYETA rOPUACHTANBHOTO
OSET |oTcvera Kkpyra Ha gucnnee. Haxartne 3Toi
rOPU3OHTANBHOMO | KNABULIW YCTAHABMNWYAET OTCYET
Kpyra. 0°00'00" Ha nrboe HanpaeneHue.
o Brniovenue/
BkniovaeT/BbikniodaeT Te0a0nuT.
BbIKMIOMEHNE.
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Iloozomoeka Kk usmepenuio
Yemanoska u copuzonmupoesanue:
1. YcranoBuTe mTaTuB HAJL TOYKOU U 3aKPEIIUTE HOKKH.
2. YcTraHOBUTE TEOIOJIMUT HA IITATUB U 3aKPYTUTE CTAHOBOW BUHT.
3. IlpuOnu3uTEeNbHO TPUBEAUTE HHCTPYMEHT K TOPU3OHTY MO KPYTJIomy
YPOBHIO.
A) Hcnone3ysa noxbeMHble BUHTBI A U B mepemecture my3sIpek KpyTrioro

YPOBHSI, YTOOBI OH OKa3aJICsl IOCEPEIMHE OT JIEBOTO U MpaBoro kpas (puc. 20 a).

a. 0.

® O O
S0 | %@

Puc. 20 IIpuBenenne HHCTPYMEHTA K TOPU3OHTY 10 KPYTIIOMY YPOBHIO

B) Ucnonb3ys nogbeMubiii BUHT C, epeMecTuTe My3bIpeK B LUEHTP KPYIJIOro
ypoBHs (puc. 20 0).

4. Jlig  TOYHOTO  TOPU3OHTHPOBAHUS  MHCTPYMEHTA  HCIOJIb3YyHTE
UUIMHAPUYECKUA YPOBEHD:

A) IlIpoBepHHTE HWHCTPYMEHT TakuM  00Opa3oM, 4TOOBI  Iy3bIPEK
HMWIMHAPUYECKOTO YPOBHSI OKa3ajcsi B OJHOM M3 CJEAYIOIIMX IMOJOXKEHUU. 3areM
UCIIOJIb3Ysl OIbEMHBIE BUHTHI A U B, mepemectute my3bIpek B LIEHTP YPOBHSL.

B) IloBepHute nuHctpymeHT Ha 90° U epeMecTUTEe My3bIPEK B LIEHTP YPOBHS C

nomoripio BuHTa C (puc. 21).

() LD
\

©

i ~r

Puc. 21 TouHoe ropu30HTUPOBAHUE UHCTPYMEHTA UCTIOJIb3Y S

HWINHAPUYECKUN YPOBEHb
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C) IloBroputre myHktel A u B, moka my3blpek He Oyner B IIEHTpE
WIMHIPUYECKOTO YpPOBHS IPU TMOBOPOTE HHCTpyMeHTa. Eciu sToro He ypaercs
C/IeNaTh, CM. OBEPKH Teoa0sinTa— «FOCTUpOBKA UIMHIPUYECKOTO YPOBHSD.

5. DBBbINIOJIHUTE UEHTPUPOBAHME MHCTPYMEHTA C IIOMOIUBID ONTHYECKOIO
LHEHTPUpA.

A) IloBopaunBasi KOJIbIO OKYJIIpa ONTHYECKOT0 HEHTPHUPA, 100EUTECh YETKOTO
MU300pKEHUS CETKU HUTEH.

B) IloBopauuBas okycupyroliee KoJbll0 ONTHYECKOTO LEHTPUpA, 100elTech
YETKOT0 U300paKE€HUsI TOUKH, 10 KOTOPOM BBIOJHSAIOT LICHTPUPOBAHUE.

C) 3akpenute CTaHOBOM BUHT M MPOBEphTE (MyHKTHI 3 U 4), 4YTOOBI My3bIPHKU

KpPyIJIOrO ¥ IWIMHAPUYECKOTO YPOBHS OCTaBAJIMCh B CEPEANHE 3TUX YPOBHEU.

DOKYCUPYIOLUEE KOMBLO!
poKycuposka

DORyCUPYIOUSE uzobpamerun

KOMbLO OKYNAPa:
ghorycuposka

SEfmyHuTied Crmaroeoii sunm

Touxa wa 3emne

Toqka & Lexmpe cemku Humei
ONMUYeCKO20 UeHmpUpa

Puc. 22 IlenTpupOoBaHre HHCTPYMEHTA C IOMOLIBIO ONTHYECKOrO LIEHTPUpa

DOoKyCcHpOBaHUE 3PUTEIBHON TPYOBl: HABEIUTE 3pUTEIbHYIO TPYOy Ha SPKYIO
MOBEPXHOCTh U MOBEPHUTE OKYJISIP 3pUTEIBHON TPYOBI 10 TEX MOp, OKa CeTKa HUTEH
He cTaHeT 4yeTkoil. Crenure, 4ToObl HE OBUIO Napajyiakca, BUJIMMOIO CMEIEHUs
MEXKy TOYKOM BU3WPOBAHMS M CETKOW HUTEW NpHU mnepemenieHuu rinasa. [lapamnakc
CHM)KAET TOYHOCTh U3MEPEHUIA.

UT0oOB! YCTAaHOBUTH HAIMUYKE MAapaJIaKca, BHITOJIHUTE CIAEAYIOIINE EHCTBUS:

1) HaBengute 3putenbHyto TpyOy Ha TOUYKY BU3UPOBAHUSA U NMPHUBEAUTE €€ B
doxyc.

2) IlepememiaiiTe rina3 BBEPX M BHU3 WA BOPABO M BJIEBO W CIEAUTE 3a

CMCHICHHUCM TOYKH BU3UPOBAHNA OTHOCUTCIIBHO IICPCKPCCTHUA CCTKHU HUTECH.
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3) Ecnu napamiakc ecTb, MOAPETYIUPYUTE OKYIISIP.

Bcerna ycTpansiite napajuiakc nepes Hadyajaiom padoThl, 4TOObI FrapaHTUPOBATh
TOYHOCTh U3MEPEHHUI.

OcnabpTe (QUKCUPYIOLUIME BUHTHI U HABEAUTE 3PUTENIbHYIO TpyOy Ha IIeib,
UCTIONB3YS BUBUPHI, PACIIOIOKEHHBIE HAJl M TIOJ] 3pUTEIHHON TPYyOOH.

Cneaure, yToOBI MEXY TJ1A30M U BUSUPOM OBLIO HEOOJBILIOE PACCTOSHHUE.

H3zmepenue 2opuzonmanbHuix y2noe:
1. HaBenute 3putenbHyio TpyOy Ha TOUKY A.
2. Haxxmure «OSET», 4T00BI 0OHYJIUTH OTCUET TOPU3OHTAIHHOTO KPYTa.
3. HaBenute 3putenbHyto TpyOy Ha BTOpyro Touky B. Ha skpaHe mosiBUTCSI 3HaUEHUE

yriia Mmexay Toukamu A u B (puc. 23).

Puc. 23 Onpezaenenne ropu30HTAIBHOTO yria

CumBoa «HR» Ha nucnee o3HayaeT, 4TO U3MEPEHHUE YIJIa BBIIIOJIHEHO 110
YaCOBOM CTPEJIKE.
CumBon «HL» Ha nucruiee o3Ha4aeT, 4TO U3MEPEHUE YTIIa BBIITOIHEHO IIPOTHB

4aCOBOM CTPEJIKH.

Ycemanoexa zopuzonmansvnuix y2noe:
1. IToBopaunBaiiTe TEONOIMUT OO TEX MOpP, MOKA HA JHUCIUIEE HE MOABUTCSA
HEOOXOUMBINA OTCUET.
2. Haxxmure xnasunry «HOLDy. BeiOpanHblil oTcueT OyaeT MUrath HEKOTOPOE
BpeEMH.
3. HaBeaute 3putenbHyro TpyOy Ha TOUKY M HaxmuTe KHOmNKy «HOLD».
["opu3oHTaNBHBIN Yroil OyJeT OTCUUTHIBATHCS OT YCTAHOBJIEHHOTO 3HAUEHUSI.
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H3mepenue sepmukanbHvix yeno8:

JI1st u3MepeHust BEpTUKAJIBHBIX YIJI0B B TEOA0JIUTE PEAIN30BaHbI TPU CHCTEMBI
orcueta. [logpoOHee cM. B MyHKTE HACTPOWKHU U3MEpEeHH. BpibepuTe HEOOX0UMYIO
Bawm cucremy orcyera.

H3zmepenue yknona:

Haxatnem knaBumm «V%), MOKHO NEPEKIIIOYaTh 3HAYEHUsI BEPTUKAJIBHBIX
VIJIOB Ha 3HAaYeHHs YKIOHOB B nuama3zoHe oT 0% mpo 100%. Pexum wusmepeHus

YKJIOHA OTMEYEH Ha JUCIIee CUMBOJIOM «%o» (puc. 24).

100 % 100 %
11l
i
0 % [ R ¥
U
100 % -100 %

Puc. 24 NU3mepenne ykiioHa

Ilosepku u wcmupoexu

IIpeoynpeorcoenus:

[ToBepku U FOCTUPOBKHU TE€OJ0JIUTA HEOOXOIUMO NMPOBOAUTE B OMPEACICHHOM
MOPsJIKE:

1. TToBepka 1 FOCTUPOBKA LIWJIMHAPUYECKOTO YPOBHS.

2. IloBepka 1 FOCTUPOBKA KPYTJIOTO YPOBHSI.

3. IToBepka U IOCTUPOBKA ONTUYECKOTO IIEHTPUPA.

Bcerna nposepsiite pe3ynbTaThl OCTUPOBOK.

llosepka u 1ocmuposka YUruHOPU4ECKo20 YpPOGHsL:

A) Pacnosioxxute TEOMONUT TakK, YTOOBI ITWIMHIAPUYECKUNA YPOBEHb OBLI
napajjieJieH JIMHUM, COCIUHSIONIEH JBa NoAbeMHbIX BUHTAa A u B. IlpuBeaute
IIy3bIPEK B CEPEAUHY YPOBHS 3TUMU BUHTAMMU.
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B) IloBepuute teomonut Ha 90° ¥ mpUBEIUTE MY3bIPEK B CEPEAUHY YPOBHS
noAbeMHBIM BUHTOM C.

C) Bepnaurtech B nepBoHavasibHOE nojioxkeHue (myHKT A). [IpoBepbte eiiie pas
My3bIPEK U, €CJIM HEOOXO0UMO, TOBTOpHUTE omneparnuto. [loBepuute Teogonut Ha 180°.
[Ty3bIpex He JOJKEH CMelaThesa U3 LeHTpa ypoBHA. Ecnu oH cmeniaeTcs, nepeiaure
K yHKTY D.

D) C nomo1ipio 10CTUPOBOYHOM HIMMJIBKY TOBEPHUTE BUHT, MOKA IMy3bIPEK HE

CMCCTUTCH Ha ITOJIOBHMHY PACCTOAHUSA 1O CEPEANMHHOIO IMOJIOKCHUA ITYy3bIPbKa.

Ae)

O®
- —» ju— CMelyshue
v ) Monosuna Ay3bIpbKa
e B
BT CMELBHUA i
U - ny3sipbKE )

’ JoiimmmLiRR

Hmobel MTepemMecmume [yEppEx,
ey No8spHLUIME MO BUHT

Puc. 25 TloBepka 1 FOCTUPOBKA HUIMHAPUYECKOTO YPOBHS

E) Bepaurech B mnepBoHadYaJibHOE TMOJIOKEHHE (TYHKT A) U TOBTOPUTE
nyHKTBI A-C 10 TeX 1op, MoKa My3bIpeK He OyAeT HaXOUThCS B IIEHTPE YPOBHSL.
llosepka kpyenoco ypogus:

Ecnu my3bIpek Kpyrjioro ypoBHs HaXOJUTCS B LIEHTpPE MOCIJE MPUBEICHUS B
IEHTP My3bIpbKa IUJIWHIPUIECKOTO YPOBHS, TO JaJIbHEHIAas IOCTUPOBKA HE HYKHA.
B npoTuBHOM cityyae HEOOXOIMMO CIeIaTh CAEAYIOLIEE.

Hcnonp3ysl HOCTUPOBOYHYHO IINUIIBKY, IMOBEPHUTE IOCTUPOBOYHBIE BUHTHI,

ITOKA ITy3BIPEK KPYTIIOTO YPOBHS HE IEPEMECTUTHCS B LIEHTP.
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Menonssylime 3mu OCMUPosoibie
QUHIME! 87 NPUSedSHUR NY3LIpEK3
Kpyamoao YposHRA 8 LBHMP.

Umobs! Myablper CMECMUNIcR &
VKaZaHHbIX HaTDaaReHUAX;

Jamasume
amom auHm

Ocnetibme
SO gUAM

Puc. 26 I1oBepka u r0CTHpOBKa KPYTJIOrO YPOBHS

He nepetsiruBaiite roctTupoBouHble BUHTHI. OcnabbTe OAMH BUHT Ha 4 000poTa
BHUHTA, 3aTE€M 3aTSHUTE IPYTOW BUHT TaKKe Ha 4 000poTa.

llosepka u vcmuposka onmuyecko2o YeHmpupa.

JlanHasi FOCTUPOBKA HEOOXOJMMa, YTOOBI JTMHUS BU3UPOBAHUS ONTUYECKOTO
LEHTpUpa COBIIa/lajia ¢ BEPTUKAIBHOMN OCBIO.

A) HaBenure onTthyecKkuil LEHTPUP HA TOYKY C IMOMOUIBIO MOJBEMHBIX
BUHTOB WJIH, OCTA0UB CTAHOBOU BUHT U MEPEIBUHYB UHCTPYMEHT K TOUKE.

B) IloBepuure Tteomonut Ha 180° W TOBTOpPUTE BHU3UPOBAHHE YEpPE3
ONTUYECKUM TeHTpup. Eciam Touka HaXOAuTCs B LIEHTPE Kpyra MOJs 3peHus
ONTUYECKOr0 IIEHTPUpPA, IOCTUPOBKA HE HYXKHAa. Eciu ke HeT, TO HeoOXOoAUMO
nepentu K nyHkry C.

C) CHumuTE KpBIIIKY IOCTUPOBOYHBIX BHUHTOB ONTHYECKOrO IIEHTpHUpA.

[ToBepHUTE €€ MPOTUB YaCOBOM CTPEIKHU. BBl yBUAUTE YETHIPE FOCTUPOBOYHBIX BUHTA.

CMeuierue

MNonosLurea
CMELWEHUR

""" .,-/” i lepemecmume

/,-4, e e = " —~TBpBKPBcMUS ©

- TOMOULID MUK

KpbituKa I0cmUposcyHaa0 suHma HOGMUPOBOYHLX
ELMTIOE

Puc. 27 IloBepka u 1OCTUPOBKA ONITUYECKOTO IIEHTPUPA
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D) Hcnonb3ys FOCTUPOBOYHYIO HIMWIBKY, TOBEPHUTE IOCTUPOBOYHBIE BUHTHI
HAIOJIOBUHY CMEIIEHUSI MEPEKPECTUsi CETKM HUTEH HeHTpupa oT Touku. Ocnaldbre
OJIUH BUHT Ha 4 000poTa, 3aTEM 3aTSHUTE MPOTUBOIOJIOKHBIM BUHT Ha Y4 000poTa.

E) IToBTopsiiite myHKkThl A-D, moka npu moBOpPOTE€ BOKPYT BEPTUKAIBHON OCU
WHCTPYMEHTA CMEIICHUE HEe MPOomnajeT.

Yemanosxka mecma HYJIA 6€pNMUKANIbHOCO Kpyea.

Onepauun Knaeuwa Owcnnen
To4yHOS ropUacHTUpOBaHWE TeDAONNTE HET
Hamwme knaevuy V% v yaepwunsante ee V%
NoKa HEKUMAETE KnasuLly nutaHus. Ha v 0 SEIr
AVCNNes TEOAONUTE NOSBUTCH PEMAM @ i

YCTaHOBKKM MECTa HYNHA BeRTWKENEHOMD Kpyra.

MNoeepHWUTE 3pUTENEHYH TRYDY, YToGkI

V 95°10° 207
YCTAHOBWTE MECTO HyNA. Ha aucnnee s
noseuTca “STEP--1". HR STEP-—-1 I
Haseawute apuTensHyto TpyBy Ha Uenk,
PACNONOKBHHYH BNW3KO K ropyU3cHTy Ha v, 95°10'20"
paccTosHWKM NpumepHo 100 M. Haxkmute Vo Hg STEP--2 i
V%", [laHHble ANA Nepeoi ToYKW ByayT g
coxpaHeHsl. Ha aucnnee noasutca "STEP--
27
MepesepHWTE 3pUTENLHYIC TPYDY M cHOBa BU-
3UPOBYITE 68 Ha HaHanbHyH TouKy. Hakwmure \ 261°12'43"
“V%". [daHHs1e ANA BTOpoi Touky ByayT co- Hg  180°00°00° 1
XPaHeHE!, U MBCTO HyNA BepTUKaNLHOM Kpyra V%

OyneT ycTaHoenseHo. [locne HaskaTya Knaeu-
LN MHCTPYMEHT NOAACT 3BYKOBOW CUMHAM K
BEPHETCA B PEMUM ODbIMHbIX N3MEPEHINA.

1. U3mMepuTh TOPU3OHTAIBHBIN U BEPTUKAIBHBIA YIJIBI MIPY MTOMOIIUA 3JIEKTPOHHOTO

TCOAOJIHUTA. HaHHBIe 3aHCCTH B Ta6.]'II/II_[I)I.

No [Tonoxxenue No Yron 3 Bep
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CTaHILIUU Kpyra TOYKU
KJI 7 13°45'20"
8 13°45'25"
A
KII 7 13°45'30"
8
Touxa ITonoxenne N Vep
HaOI0ICHUS Kpyra
KJI 6°30'10"
5 6°30'10"
KII
6°30'10"

Ilpakmuueckaa padoma: Botuuciumenvnana oopadbomka meoooarumnozo xooa.
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Lenv pabomuwr:

1. Hayuumbscs 8bluuciams KOOPOUHAMbBL MOYEK 3AMKHYMO20 Meo)O0IUMHO20 X00d.
Obecneuenue:

- NUCLMEHHO - YepMedHCHble NPUHAOIEHCHOCTIU,

- pabouas mempaob.

B pe3yabTaTe BHINOJTHEHUSI MPAKTHYECKOH PadOThI CTYIEHT J0JIKEH:

3HATh: MIOCJICIOBATEIHLHOCTh H3MEPEHUH TIPH MPOJIOKEHUN TEOJOIUTHOTO X0/a, CYTh
KOHTPOJIS YIJIOBBIX M JIMHEWHBIX H3MEPEHUN B TEOJOJUTHBIX XO0JaX, aJTOPUTMbI
BBIYUCIIUTEIHLHON 00paOOTKH.

yMeThb: BBITIOJIHUTh BBIYMCICHUS IS TIONYYCHHUS] KOOPAUHAT TOYEK TEOJIOJHTHOTO

X0/1a.

MeToauKka BbINOJHEHHUS PA00THI

TeoToNMUTHBIM XOAOM Ha3bIBAIOT CUCTEMY 3AKPEIUICHHBIX B HAaType TOYEK,
KOOPJIMHATBl KOTOPBIX OIpPEACIIEHBl M3 MW3MEPEHUs YIJIOB M  PACCTOSHMIA.
TeomonutHble  XOABI, KAaK  MpaBWIO, MPOKIAABIBAIOT  MEXKIY  TOYKAMH
rOCyJJapCTBEHHOU Ie01e3U4ECKOMN CETH.

Teooonummsbie x00bl - T€OIE3UUECKUE TIOCTPOCHUS B BUJI€ IOMAaHHBIX JIMHUM, B
KOTOPBIX YIJIBI U3MEPSIOT MOJHBIM IPUEMOM TEOJ0JIUTA, a JIJTMHBI CTOPOH JIEHTaMH,
pyJieTKaMu WIX JalbHOMEpPaMHU.
3amxnymeiii xo0. 1IpoknanpiBaeTcs 10 TpaHUIIAM y4acTKa, MOJJIEKALIET0 ChbEMKE, B

BH/JIE 3aMKHYTOT'O MHOTOYTOJIbHHKA (ITOJIUTOHA).

1. BeiOpath HcXOAHBIE JaHHBIE:

-JaHHBIC ITOJICBBIX HBMCpeHI/Iﬁ YTJIOB MMOBOPOTA U IJIMH JIMHUH B3SThH B T3_6.III/H_IC
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Ne yria Nsmepsiemble yIbl JUTHHEL
OBOPOTA (mpaBbIe TIO XO.TY) JUHUH, M
1 110°01'
20,583
2 114° 46'
19,925
3 100° 17
17,378
4 120° 06'
23,479
5 94° 52!
19,345
1 110° 01"

- 3HAYEHUE JTUPEKIUOHHOTO yrina O 1= 24° 55'

- koopauHaThl X; U Y HauanbHOU Touku 1 (0, 0)

2. Brnmcate B ONaHK BEJOMOCTH BBIYHCIACHUS KoopawHaT (cM. cTp. 70) maHHBIC
MOJIEBBIX U3MEpPEHUM yrioB noBopota (rpada 2) u niuuH JunHuii (rpada 7), KoTopbie
OepyTcs B UCXOJIHBIX JaHHBIX:

3. IloxcumTaTh CyMMY IPAKTHUECKUX MPABBIX MO X0y YIIIOB % By, 1o hopmye:
ZPip. = Pr + Pt Ps + P+ Ps,
[Tomcuntath CyMMY TEOPETHYECKUX VYIIOB, 3Pieop. KOTOpAS OMPEISITHUTCS TIO
bopmyie:
% Breop. = 1802 (n - 2),
IJIe N - YUCJIO YIVIOB B 3aMKHYTOM ITOJIUTOHE.

4. Omnpenenutb BEIUYUHY HEBSI3KH fpmpacr. , CYMMBI 5Pnpacr. YTJIOB 3aMKHYTOTO

MOJIUTOHA 10 (hopMmyIie:

fnp=  ZPup- ZPreop.,

rie 3 Pupacr. — CyMMa MPAKTUUYECKUX MPABBIX 1O X0y YIJIOB

3 Breop. — CyMMa TEOPETUUYECKUX YTIIOB.
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CpaBHUTD MOJTYYEHHBIN PE3yNIbTAT C IOMyCTUMON HEBSI3KOU fp0n , OMpeEesieMoit mo

dbopmyae:
fBHOH- =2t \/ n,

ra€ 1n - 4ucjio UBMCPCHHBLIX YTJIOB B ITIOJIMT'OHE

t — TouHocTh mpubdopa 02 00'30"

Ecnu HeBsizka fpion. >= fpp., TO €€ HEOOXOAUMO pacnpenenuTh Ha U3MEPEHHBIE YIJIbI,
oOpa3oBaHHblE HamOoJjee KOPOTKMMHU CTOpoHamu. lIpu Haiuyuum TPUMEPHOIO

PaBEHCTBA CTOPOH MOMpaBKa Vg B U3MEPEHHBIHN YroJl BEIYHUCIAETCA 110 hopMyJIe:

Vﬁ = fgnp./ n,

[TonyueHHble MOMpaBKU Vg 3alUCHIBAIOT B rpady 3 HAMPOTHB COOTBETCTBYIOIIETO
W3MEPEHHOTO yTJIa.

HcnpaBieHHbIC 3HAYCHHUS YTJOB IMOBOPOTA TEOJOJIMTHOTO XOja 3allMCHIBAIOTCS B
rpady 4.

[Tocie BBejeHUS TOMPABOK CyMMa HMCIPABIICHHBIX YIJIOB IOJIMTOHA JIOJDKHA OBITH

paBHA TEOPETUYECKON CyMME YIJIOB.

5. BbIUHCIUTH TUPEKITMOHHBIE YTJIbI BCEX JIMHUHM MOJUTOHA 110 (hopMyJie:
0 23=012+ 1802 — B,

034 = Qa3 T+ 1809 — [33 uT.O.
3HaueHune HCXOOHOI'O JUPEKIMUOHHOI'O yrjia Oy-2 IIPHUHATH U3 HCXOOHBIX JaHHBIX.

KOHTpOJ'ICM BBIUMCJICHUN AUPCKOUOHHBIX YIJIOB CIIYKUT IIOJIYYCHHC B KOHIC

BBIYKCJICHUI HA4YaJIbHOTO AUPCKIOUOHHOI'O yIJIa O-2.
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6. [lo BBIYKCICHHBIM 3HAYCHUSIM JUPEKIIMOHHBIX YTJIOB OMNPEACIUTh PYMOBI T, H
3anmuchiBaTh B rpadyy 6 U COKpamIEHHO YETBEPTh, I'NI€ PACHOJOXKEH PyMO Ka)I0Tro
yria.

[Tpu BeuMCcIEHUU PyMOOB UCTIOIB30BATh TAOIHILY.

YerBepTh o r
1CB 0...902 o
IT OB 902...180¢2 1802 - a,
I11 FO3 1802...2702 o3 - 1802
IV C3 2702...3602 3602 - a4

7. B rpady 7 3anucarb AJWHBI JUHUNA U ONPEACIUTh JUIMHY Xoaa D (cymma jqiuH
JIUHUN).
8. BpruncnauTh mnpupamieHue KOOpJIWHAT MO pymMOaMm r W JuiMHaM JuHui d 1o
dbopmynam:

AX;=d - cosr;

AYi=d-sinr;
[IpupanieHus KOOpAUHAT MIPU 3aIIUCH B BEAOMOCTb MOKHO OKpyIIATh A0 0,001Mm.
3HaKM NPHUPAIICHUN OyIyT 3aBUCETh OT TOTO, B KAKOW KOOPJIUHAITMOHHOW YETBEPTH
HaxOJWTCS Ta WM Jpyrag CcTopoHa nonuroHa. Ilpu omnpeneneHun 3HaKa

MIPUPAIIEHUS UCIIOH30BAThH TAOJIUILY.

HaszBanue CB OB 103 C3
pymOOB
3naku A X + - - +
AY + + - -

9. lloacuuratk HeBsI3kM fx U f v B MpupallieHuIX KOOpaAUHAT 10 PopMyIIam:

fAX: ZAXI,
fAyZ SAY ;.
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10. OHpeI[eJII/ITB AOIIYCTUMOCTL IIOJIYYCHHBIX HCBA30K, BBIYHMCINTL MOJIA 3TOIO

a0COJIIOTHYIO HEBS3KY fisc IO PopmyTie:

fise =V (fa)? + ()2,
Y JIOITyCTUMOCTb OTHOCHUTEIBHON HEBA3KHU:
forn= fase /2D = ... <mmm=1/2000 |,

rae D — nnuHa xona, M
11. Ecnu nonmy4yeHHas OTHOCUTENbHASI HEBSI3KAa MEHBIIE WIM PaBHA MPENEIbHOM, TO
HEO0OXOIMMO TTPOBEPUTH, UTOOBI CYMMBI MIPUpPAIEHUN PaBHSUIUCH HYJIIO, T.e. ZAX; =
0; 3AY; =0, ecnu ycaoBUe HE BBINOIHEHO, BBOJATCA monpaBku B rpader 10 u 11.
VBsi3ka mnpupanieHud MPOU3BOAMUTCS OTIEIbHO MO abcuuccaM W OpJUHATaM.
[TonpaBku pacnpenensoTcss Ha BBIYMCICHHBIE MPUPALICHUS MPONOPIHUOHAIBHO
JUTHHE CTOPOH U BBOJIATCS CO 3HAKOM, OOpAaTHBIM 3HAKY HEBSI3KH.
12. Tlocne BBenmeHus mnomnpaBok B rpadgel 12 m 13 3ammcarh HMCHpaBIICHHbBIE
npupamieHusl.
13. I1o ucnpaBiieHHBIM 3HAYEHUSIM TTPUPAIICHUN KOOPAUHAT BEIYUCIUTH KOOPAUHATHI
BEPIIMH MOJIMTOHA, i 4ero B rpadax 14 u 15 3anucaTe UCX0aHBIE KOOPAUHATHI X |
u Y| HadaJbHOM TOYKH |. BbIUMCIIEHME KOOpPJIMHAT OCTAJIBHBIX TOYEK IOJUTOHA
MPOBOJUTCS IO (pOpMyJIaMm:

Krocnen = aneﬂ x AX]‘;

Y nocaen = ynpeﬂ + AY;

KOHTpOJ'ICM IMPaBUJIBHOCTH BBIYUCIICHUSA KOOPAMHAT BCPIIMH YIJIOB IIOBOpPOTa B

CJIy4ae 3aMKHYTOI'O ITOJMIOHA CIIYKUT MOJIy4eHUE KOOPAUHAT X U Y.
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BenomocTb BbIYMCNEHUA KOOPAUHAT

N B el | Jl-::lﬂu- 4 PR mw Tonpaaxu Hm Koopdunamu:
el e e e | TS joeael o [ar Ty ax | avr | =
1 |10°or 110°01' o o
24°55' | CB 24°55' | 20,583 +18,667| +8,672 |-0,002 |-0,005}+18,665|+8,667
2 |uger 114°46' +18,665] +8, 067
90°09'|IOB 89°51'| 19,925 | -0,052 | +19,925(-0,002 |-0,005)|-0,054 |+19,92
3 |100°17' |-0°01" |100°16' +18,611}+28,587
169°531I0B 10°07| 17,378 | -17,108| +3,052| 0,002 0,005 -17,11 (+3,047
4 |120°0¢ 120°06 +1,501 |+31,634
220°4 49°47|23.479| -15,16 |+17,929|-0,002 -0,005]-15,162 |-17,934
5 | 94°52 | -0°0r| 9451 ' 13,661) 137
314°56'| C3 45°04' 19,345 |+ 13,663 | - 13,605|-0,002 |-0,0051+13,661| -13,7
1
Iy = 180° (1 - 2) = 540°00' Jauna x0da =D = 100,71 +32,33 +31,649 + 32,326 + 31,634 x,=x, + AX
Yzaoean neenasxa -32,32 -31,624 -32,326-31,634 y_ =y +AY
By = EBuy = EPrnaey = Hesaaxu npupaugenuii f,, = 0,01 f,, = 0,025 fx=0 fy=0

= 540°02' - 540°00' = 0°02'

AGcomomuan HeaaIRa x09a f .. = (f ) + (f )" = Vo,01" + 0,025 = 0,026926 m

Yaaoean neeasxa

Sioen = 200 =

=2%0° 00’ 30" 5 = 0°02'14’
t = 0° 00' 30" n — wucao yzaoe

Honyemumocme omuocumenvnoii neenaxu f,,, = f,../ ED <1/ 2000

Jfom = 0,026926 M / 100,71 = 0,000267 < 1/ 2000 = 0,0005
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Hpalcmuttecmm paﬁoma: Hanecenue mouek 3AMKHYmMoz2o mMeoo0o0IUMHO20 X004 HA

naan. Botuucnenue nnowaou yuacmka.

Ilenv pabomer:

1. Pazsumbv HABbIKU NOCMPOEHUS KOOPOUHAMHOU CemKU.

2. Hayyumuvcsa nanocums moyuku meoooaumHo2o xo0a no KOOpOUHAmMam Ha nJaH.
3. Hayuumoscs 8vluuciame niowaos yuacmia.

Obecneuenue:

- NUCbMEHHO - YUepMeNCHbIE NPUHAOTIEHCHOCTIU,

- pabouas mempaob.

B pe3yabTaTe BbINOJHEHUS NPAKTHYECKOH PA0OTHI CTYAEHT JO0JIKEH:

3HATH: METOJIMKY HAHECEHUsS TOYEK TEOJOJIUTHOrO XOja Ha TUIAaH W BBIYUCIICHUS
IUIOIIAN YYACTKA.

yMeThb: HaHECTU TOUYKH TEOJOJIUTHOTO XO0J/ia M0 KOOpJIWHATAM Ha IUJIaH, BHIYUCIHUTD

momaab y4acTKa.

MeTOI[I/IKa BBIITOJIHCHU A paﬁoTbI.

1. [TocTpouts Ha yepTexRkHOU Oymare KoopauHATHYIO ceTKy B M 1: 500 (cm. puc. 33).
Tak>ke Ha 3TOM JIUCTE BBIYEPTUTH TAOJIUILY U BHECTH B HEE KOOPJIMHATHI XiH Y; BCEX
TOYEK.

2. Ilo xoopauHaTaM BEpUIMH TEOAOJUTHOIO XOJa HAHOCAT BCE TOYKH, IPOBEPss
paccTostHUE MEXAY HUMH 10 MaciuTady U rOpU30HTAJILHBIE YIJIbl, CPABHUBAS UX C
JUIMHaMW CTOPOH, 3allMCaHHbIMU B Tpade 7 U TOPU3OHTAJIBHBIMU YTJIaMH,

3anmucaHHbIMU B rpade 4 (cm. Tad. ctp. 70).
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Cxema TeogonuUTHOro xoaa

X A CB 24°55' LR
20 583_ 19,925
201 | 2 "
FOB 10°7
17,378
0 Y
03 49°47
23,479
NT 1 2 3 4 5
X o | 18,665 | 18,611 | 1,501 |-13,661
Y 0o | 8,667 28,587 (31,634 |13,700
NT| A b B r
X | 12,8 | 6,0 | 3,7 |10,6
Y | 10,9 | 7.8 | 12,5 | 15,5

Puc. 33

66



3. BeIloTHUTH pacyeT TUIOMA N YYacTKa:
@urypa Ne 1 — Tpanenus: wiom@aab Tparneuuu onpenessercs mo Gopmye
S={[a+B]/2}-h
Si= {[13,661 + (18,665+13,661)] / 2} - 8,667 = 199, 2847 m*
X

20; | 2

101

-10

-20
19,345

@urypa Ne 2 — Tparnenusi: iomap Tpareuuu onpeaenseTcs no Gopmyiie
So= {[(18,665+13,661) + (18,611+13,661)] / 2} - (28,587 — 8, 667) =643,3961 m*
X

20; | 2

101

-10

-20

19,345
®durypa Ne 3 — Tpanenus: wiomaabs Tparnenuu onpenesseTcs mo Gopmye
S;={[(18,611+13,661) + (1,501+13,661)] / 2} - (31,634 — 28,587) = 72,2657m’

X IOB 89°51

201

10+

-10

=20




®durypa Ne 4 — TpeyroJbHUK: TUIOMIAIb TPEYTOJBHUKA OTpeIeseTcs o popmyiie:

S;=[a-B]/2

Ss=1[13,7 - 13,661] /2= 93,5779m"
b. 4

201

10+

=10

-20

@urypa Ne 5 — TpeyrojibHUK: TUIONIA/lb TPEYTOJIbHUKA ONpeesieTcs: o Gpopmyiie:

Ss=[a-B]/2
Ss= [(1,501+13,661) - (31,634-13,7)] / 2= 135,9577 ™*
X OB 89°51'

201

10+

-10-

-20

19,345
[Tnomank 3aMKHYTOTO TE€OAOIUTHOTO XOa ONPEAEIIeTCs Mo PopmyIie:

Sosu= (S1+ Sot S3) — (S4+ Ss)

Seeu= (199, 2847 + 643,3961 + 72,2657 ) — (93,5779 + 135,9577 ) = 685,411 M
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Jlabopamopnaa paboma: Paboma c onmuueckum Huegeaupom. Bwvinonnenue

noeepoK nHueeiupa.

Ilenv pabomer:

1. U3yuumo nugenup u HusearupHvie petiKu.

2. Pazeumb HaBbIKU 8bINOJIHEHUS NOBEPOK U I0CMUPOBOK HUBETUDA.
QOoecneuenue:

- nugeaupol SETL AT — 20D, VEGA L30;

- wmamue,

- Hugenupnuas petika PH — 3000, VEGA TS 3M;

- BU3UDPHbBIE YeU.

B pe3ynvmame evinonnenusn 1a00pamopHoii padomaul Cmyo0eHm 00JAHCEH:

3HATH: YCTPONCTBO HUBEIUPA U HUBEJIHUPHBIX PEEK, MOPSIOK BHITTOJIHEHUS MIOBEPOK U
IOCTUPOBOK HUBENHUPA.

yMeTh: oOpamiatbcsi ¢ HUBEIUPOM, BBINOJHATh MOBEPKU U IOCTUPOBKH HUBEIHUPA,

CHUMATh OTCUETHI IT0 HUBEJIMPHOU PEHKE.

MeToanka BbINOJHEHUs PadoThI.

HuBenupoBanue — BUJ TEOAC3WYECKUX H3MEPECHHM, B pPE3yJbTaTe KOTOPHIX
OTIPEICIISIFOT MPEBBIICHUS TOYEK, a TAaKK€ MX BBICOTHI HaJ MPHUHATOW ypOBEHHOM
MOBEPXHOCThI0. HuBenupoBanwe mpoW3BOIAAT g u3ydeHus ¢opm penbeda:
OTIPEJICJICHHS] BBICOT TOYEK MPU MPOCKTUPOBAHUH, CTPOUTEIIHCTBE M JKCIUTyaTalluu
3MaHUI W WHXEHEPHBIX COOpY)XeHHMH. HuBETMpoM Ha3bIBalOT Te0C3MYECKHIA

WHCTPYMEHT, BU3UPHAS OCh TPYObI KOTOPOTO B pab0veM MOJI0KEHUH TOPU30HTAIbHA.
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VYcrpoiictBo VEGA L30

VEGA

CONSTRUCTION INSTRUMENTS.

Busmp BUHT GOKyCcHPOBKM M306parkeHna

JvH3a obbeKTrBa

Homyx KOTUPOBOYHLIX BUHTOB
CETKUW HUTEN

BuHT dorycrposrn
CETKW HUTEM

Busup
3epkano Buga

KpYrnoro ypoBHA Oxynsp

Hpyrnbii ypoeeHb

MHaeKc
rOPW30HTa/NLHOr0 Kpyra

BwHT TouHoro
HaBeOeHuA

OcHoBaHu1e HVBeNMpa ,
. MNoabeMHbIA BUHT
["OpuU30HTaNGEHBIR Kpyr

Husenupst VEGA L30 (1); SETL AT —20D (2); SOKKIA B1 (3)
1) 2)

veca L30
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[ratuB S6 (4), HusenupHas peiika VEGA TS 3M (5)

4)

g B

NWFT”I‘I‘”“““J_I]‘I‘

1. YcTaHOBUTE HUBENUD HA IITATHB.

I[O Ha4dalia pa60T HUBCJIMP BBIHUMAKOT N3 YKIIAJOYHOI'O SAIIWKA U YKPCIUIAIOT

Ha 1MITaTUBE CTAHOBBIM BHHTOM. BBI}IBI/IFaH 151 y61/1pa51 HOXKHW IIITaTuBa,

YCTAaHABJIIMBAIOT €I'0 I'OJIOBKY «HA I'J1a3» B TOPHU30HTAJIbHOC ITOJIOKCHUC.

2. BBITOTHUTE IMOBCPKHU H FOCTHPOBKH HUBCIINPA.

Hepejl Ha4dyaJlOM I/ISMCpCHHﬁ HHUBCJIIMPOM BBIINMOJIHAIOT IHOBEPKHU C LCIIBIO
BBIABJICHHU:A ITOCTOAHCTBA I'COMCTPUICCKUX YCHOBHﬁ, Hn €CJIn O6H3py>I(I/IBaeTC$I, qTO TO

HJIIK HMHOC TI'COMCTPHUYCCKOC YCIOBHC HC BBIIIOJHACTCA, IIPOU3BOAAT HOCTHPOBKY

(perynupoBky) npudopa.

Ocnoenvie ocu nuseaupa:
JJ — ocw epawgenus npubopa (ocnoenas ocv)
VV - eusupnas ocw apumeasnoii mpy6ut
UU - oeb yuaundpunieckozo yposns
U,U, - ocb kpy2a020 ypoeus

1 - nodvemublil BUHM; 2 — NOICINABKA; 3 — OKYARD; 4 — NAGCMUNKA C CemKoil Humeil;
ypoens; 7 -

5- it ypoeens; 6 — SUNMBL
8- xpyanwiit yposens

Puc. 28
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1. Ocb Kpy2no2o yposHs 00adCHA Oblmb NAPALIeNbHA 0CU 8PALYeHUs NPUbopa

ITy3wviperx KPY21020 YPoOBHA
NPUBOCOUTNCS 6 HYAL-IIYHKM
OOHOSPDEeMEHHBLLM SPALEHUEM
NOGBEMHBLY GBUHMOSG 1 U 2

8 Pa3HbLIX HANPDAB IEHTILAX

u aurma 3.

Bepxnuioro yacms HUSeIUPQ
nosopausarom na 180°.
ITpu emereHUU NY3bIPLKA
C YeHmpa ebLNnoTHAI0N
HOCTRUPOSKY.

HcTnpoBka

HenpasumeabHbimu suHmMaMu (4) nyasipex
NepeMeuiarom Hi NOA0SUHY OTNKAOHENUR
SpaUieHUEeM NO0BEMHLLY 8LHHITIO8 NYIbIPEK
YCOMAaHas8AUsaroin 8 HY. Ab-NiyyHKIN,

WINnUnNsKka

2. BepmuKClJleClﬂ HUMb CemKU Humetll OO0aAHCHA Oblmb napajieilbHd ocu epauieHus

Hueeaupa
a)

1. Yemanosums Huseaup 8 patiovee noaoicenue
no xpy2a0my YypoeHo

2. Hasecmu 3apumeasHyio mpy0y na omsec,
Maxodauuiica npuMepHO @ 30 Mempax

Ecau cemxa numeii coenaaa ¢ 0meecom,

mo ycaosue ebnoaneno (puc. a)

OcTupoBKa

3. Ecau numu ne coenaau (puc. G), mo omxpenasiom
MpU 3AKPENUMEABHBIX GUHIMA, CHUMAIOT KOANAYOK

€O CTOPOHBL OKYARPA
4. Ocaabasom xpenedicrHsie sunmui (1, 2, 3),

nosopmmemom naacmunxy do cosnadenua
cemxu Humeii c omeecom (cm. puc. 8)
5. Bunmut 1, 2, 3 3aKpenasiom
nnacTHKa

3. Ilpusmel, nepeoarowue uzobpadcenue ny3vipbKd, OOJHCHLL ObIMb YCMAHOBIEHbL

npasuilbHo
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Jns moBepku ycCiOBUSA NMOABEMHBIMU BHHTAMHU IIPUBOJSAT MY3bIPEK YPOBHS B
HYJIb-IIYHKT, Ha0Jlt0/1asi B OKHO 3alIUTHOM KOpPOOKM ypoBHsS. Eciu 0lHOBpEMEHHO C
TUM MNPUAYT B KOHTAKT KOHLBI IMy3bIpbKa M OYyIyT pacrnojararbCcsi B CEpelInHE
OpsIMOYTOJIbHUKA, TO YCIOBME BBINOJIHEHO. B mpoTtuBHOM ciyyae mpubop

HarpaBJIsICTCA B MAaCTCPCKYIO JJISA UCITPABJICHUA IMMOJOXKCHHAA ITPHU3M.

T

o | a7
12 1231

lNonosuHKu yposHs

doImKHBI cosnadame B | 1279

4. Ocb yununopuueckoeo ypoeus 001%4CHA ObiMb NApaIIelbHad GUUPHOU OCU mMpPYOblL —

2laeHoe ycioesue Hueseaupa

MoBepkn HUBENUPOB C UUNUHAPUYECKUM ypoBHeM llI

I'loaepxa uunUHApPU4ECKoro ypoBHs
Ocb YuaundpuUUEecKkoz0 YposHs 0oaxcHa 6bims naparieavia su3upHeil ocu mpyowut

1. Ha Mecmnocmu ¢ He6oAbWUM YKAOHOM
3abueaiom 2 KOAbIUIKA HA PACCTNOAHUU
50-70M

2. Yemanaeaueaom Hugeaup e pabouee
noaoxcenue Had mouxou A.

Peiixoit uamepaiom gstcomy
uncmpymenma i, u Gepym omcvwem no
peiixe, cmoswyeii 6 m. B.

3. Hueeaup nepecmaeaiom e m. B,
usmepsom evicomy i, u 6epym omcuem a.

4. Ecau ycaosue noeepxu ne cobmodeno, mo e 06a omeuema sowna odunaxoean
owubka “x”, komopas onpedeasemea no gopmyae: x = (i, +1,)/2 - (a + b)/2
Ecau x <t 4MM, Mo ycaoeue 6bINOANEHO. B npomuenom cayyae 6bNOAHAIOM 10CMUPOSKY.
OcTupoBka
1. Bepnwtit omcuem no peiixam a, = a + x
2. JNeCAUUOHHBIM BUNINOM YCMANABAUSAIOM CPEOHION0 HUMD CEMKU HA OMCUem a,
3. ITy3vipex YuAUHIPUHECKO20 YPOBHA Yulen C HYAb-yHKMa
JU“ 4. Crumaom xpuuKy 6 mopyeeoii uacmu xopoéxu YUAUHIPUHECKO20 YPOBHA
(] 5. Caezxa omnycxmom eunmut 3, 4; deilicmeys suNmamu 1 u 2, coeMewamom

u3obparicenue NON0BUNOK KONYO8 NY3ILIPLRA YPOSHA :
6. ITosepxy noemopsiom
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x=(1395+1385):2 - (1382 +1390) : 2=4 mm
5. Ilposepka nonosicenus uzupHou ocu (051 CAMOYCMAHABIUBAIOWUXCSL HUBETIUPOB).

[TocnenoBaTenbHOCTh BBIIIOJIHEHHSI MOBEPKU: BBIOMPAIOT HAa MECTHOCTH JBE
Toukd A u B ¢ paccrossHueM mexy HUMU 30-50 M; TOYKH 3aKpEIUISIOT KOJIbSIMM,
yCTaHaBJIMBAIOT HUBENUp TnocepeauHe B Touke C; u OepyT orcyeTsl a; U by 1o
peiikaMm. Boruucnstor npesbiienre hi=a; - b,. YcranasnuBaroT HuBenup B Touke C
Ha paccTostHUU 1 - 2 M OT peiiku A, OepyT Mo peiikaMm oTcyeThl a2, b2 U BBIUUCISIOT
npeBsblieHue h,=a-b, .

[Ipu paBeHCTBE MPEBBIIEHUI WIM PAa3HULE MEHEE 3 MM HUBEIUP NPUTOJIEH K
JKCIUTyaTallMi. B MpoTHBHOM cilydae cenaTh Hy>KHO cieayloliee: HaBeauTe npubop
Ha peiKy B W CHUMUTE 3alUIMTHBIM KOXKYyX OKyJspa. Mcmosb3yiTe I0CTUPOBOYHYIO
WIITWIBKY, BpaljalTe FOCTUPOBOYHBIA BHUHT IIOKa OTCUET MO peike B He craHer
paBHBIM a, — h. [loBTOpHUTE BCE AEHCTBUS ¢ Hayaja 0 KOHIIA Mmoka (a,-b,) — (a; - by) <

3 MM.

d bl

A C, B

hy=a; —b; =1407 - 1392 =15 mm

ds b,

A C; B

h, =a, — b, = 1405 — 1390 = 15 mm
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JIaﬁopamopua}l paﬁoma: Boinonnenue mexnuuecxkozo HuUueeaupoeanu.

Oopabomka pe3yibmanmos HUBEIUPOBAHUAL.

Ilenv pabomer:

1. Hayuumuvcs onpedensimv npesvluleHus HA cmaHyuu u obpabamvieams
pe3yIbmanmuvl MeXHU4ecKo20 HUBEIUPOBAHUS.

QOoecneuenue:

- nuseaup H3, SETL AT — 20D, VEGA L30, SOKKIA Bl;

- wmamug S6;

- Hugenupnuas petika PH — 3000, VEGA TS 3M;

- BU3UDPHbBIE YeU.

B pe3yabTraTe BbINIOJHEHUS JIAa00OPATOPHOM PA0OTHI CTYACHT J0JI2KEH:

3HATH: YCTPONCTBO HUBEIMpPA M HUBEIUPHBIX PEEK, CIOCOObI T€OMETPUUECKOTO
HUBEIMPOBAHUS JJIs1 ONPEICTICHUS IPEBBIILICHUS HAa CTAHIIUAX.

yMeThb: HCIOJIb30BaTh HUBEJIHP JIJII HM3MEPECHHS TMPEBBIIICHUM; 00padaThIBaTh

pE3yAbTaThl TEXHUYECKOTO HUBEIUPOBAHUS, KOHTPOJIUPOBATH U3MEPEHUS.
MeToauka BbINOJHEHUS PA0OTHI.

OTcyeTsl 0 perKkaM MPOU3BOIAT IO CPEHEN HUTU HUBEIINPA — IO MECTY, T/E

MPOEKIIMSI CPEIHEN HUTHU MIepeceKaeT peiiky (cMm. puc. 29).

178

12
(oAOBUHKU YPOBHS

GormkHel cosnadams! i

HansHomeprisie

Puc. 29
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CnenaTh OTCYET MO pEWKE — 3TO 3HAYUT OMNPEAECIUTH BBHICOTY BU3HPHOWU OCHU

HUBENWpa HaJl HyJieM (OCHOBaHUEM) pelku (cMm. puc. 30).

Hugenupusie petiku PH —3000(1), VEGA TS 3M (2)

1) 2)

OTcueTb! NO pelkam
Cknagnan penka Mo yepHol cTopoHe

_ by=1362
13
=
3

Mo kpacHoli cTopoHe

o

B

b, = 6042

N

Puc. 30

1. ITponoxuTh X0 TEXHUYECKOTO HUBEIUPOBAHUS.

TexHuueckoe HUBEIMPOBAHUE CO3JA€TC KaK CbEeMOYHash CeTh  JUIs
MIPOM3BOJICTBA TOMOrpaHIECKON ChEMKH OOBIYHO C BBICOTOM ceueHHs pelbeda
yepes 0, 25; 0,5 u 1m.

[Tocne ycranoBku pubopa B paboyee Moja0KeHNe HUBEIMPOBAHUE HA CTAHIINU
IIPOU3BOJAT B CIEAYIOIIEM MOPSIKE:

OTcyeThl O YepHOUN U KPACHOW CTOPOHAM 3aJIHEW pEUKU;

OTcyeTsl IO YEpHON M KPACHOW CTOPOHAM NEPEAHEN PENKH.

PacxoxneHre npeBbIIEHUI Ha CTAHIIMH, BIYUCIECHHBIX 110 YEPHOW U KPACHOM
CTOPOHAM peeK, He JIOJKHO MPeBbIaTh 3 MM. OTCYETHI MO peliKaM 3alKuChIBAIOTCS B

KypHall TCXHUYCCKOI'O HUMBCIHMPOBAHUA, I'IC BBIYUCIIAIOTCA IIPCBBINICHUSA, TOPHU30HT
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MHCTPYMEHTAa HEOOXOIUMBIN AJIsi ONpeNeieHUs] OTMETKH MPOMEXYTOYHON TOYKH, a
TaK)K€ OTMETKHU 3aJIHEH U MepeiHeN TOUEeK.

[Ipu paGoTe ¢ NBYXCTOPOHHUMH pEHKaMU HAJEKHBIM KOHTPOJEM CIY>KUT
CXOJMMOCTbH MPEBBIIICHUH, MOTYYSHHBIX 110 YEPHBIM U KPACHBIM CTOPOHAM PEEK.

TexHuyeckoe HUBEIUpOBaHHE (CM. puC. 32) MPOU3BOJAT IO CIOCOOY U3
Cepe/IMHbl B OJIHOM HampaBieHuu (cM. puc. 31), paccTtosstHue oT mnpudopa A0 peek
U3MEPSIOT MO KpaHUM JalbHOMEPHBIM HUTSAM 3pUTENbHON TpyObl. Hopmanbhas
JUIMHA Jyda cocTaBisieT 120 M, IpH XOpPOIIMX YCJIOBUSX BHIUMOCTH M YETKHX

U300pakeHHUSIX OHA MOXKET ObITh yBenudeHa 0 200 m.

HueenupoBaHue U3 cepeaMHbl

HueenupHan

H, — abcomomnan ommemxa mouxu A; H, — abeo, om. mouxu B;
h - np ue; i — Py Hi — zop unempy
o i el wetiae: B — i dueii peii

Puc. 31

TexHnueckoe HUBEJIIMPOBAHUE

OTCYeT NO YepHOM CTOPOHE 3aaHel PefiK

OTcueT No KPAacHOW CTOpOHe NepeaHeR perkn &, = 6044




2. BoimonHuTh 00paboTKy MOJIEBOTO JKypHaja TEXHUUYECKOrO HUBEIMPOBAHMUSL.
OTtcueTsl MO pelke, IIpespiie- Cpen- l'opu- | OT™meT-ku
Ne Ne MM Hue h, MM HEe 30HT TOYEK,
cran- | Touyek | 3an- | Ile- | IIpo- + - IpEBBI- | HHCTPY- M
117071 HUE | pen- | Me- IeHue | MEHTa
HUE | XKYy- hep,MM Hi,m
TOY-
HBIC
A 1693 128,552
6377
0331
1 C 1532 +0332 | 130,245 | 128,713
6215 | 0333
B 1362 128,884
6044

h,=1693 - 1362 = 0331mm

he = 6377 - 6044 = 0333Mm

he, = (0331+0333)/ 2 = 0332mm
Hp= 128, 552 + 0,332 = 128,884m
Hi= 128,552 + 1,693 = 130,245m
He= 130,245 — 1,532 = 128,713m
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KpnTepnn OICHKH BBINMOJHCHHUA CTYACHTAMHA OTYCTHBIX paﬁoT

Pe3ysbTaThl 00yUeHus

Kpurepuu oueHku

MeToabl OLIEHKH

3HaHus

- OCHOBHBIE TOHATHUSA U
TEPMUHBI, UCTIOIb3YEMbIC B
re0JIe3N N,

- HA3BHAYCHUC OITOPHBIX
I'COAC3NYCCKUX CGTGﬁ;

- MacIITadbl, yCIOBHbBIE
Tonorpaguyeckue 3HaKH,
TOYHOCTBH MacITaoa;

- CUCTEMY TUIOCKHX
MPSMOYTOJIbHBIX KOOPJMHAT;

- IPUOOPBI U UHCTPYMEHTHI
JUISL U3MEPEHUM: JINHUH, YTJIOB
U OIIPENICIICHNS IIPEBBILICHUN;

- IPUOOPHI K UHCTPYMEHTHI
TUIsL

BBIHECEHHUS PACCTOSHUS U
KOOp/INHAT;

- BUJIBI T€OAEC3UYECKUX
U3MEpPECHUM.

Tecmuposanue u
OK3AMEH.

«5» -90 —-100%
PaBUIIbHBIX OTBETOB,
«4» - 80-89%
IIPaBUJIbHBIX OTBETOB,
«3» - 70-80%
MIPaBUJIBHBIX OTBETOB,
«2» - 69% u menee
MPaBUIBLHBIX OTBETOB.

Yemuuwii onpoc:

«5» - OTBET IOJIHbIN,
ITPaBUJIbHBIN,
MMOHMMAaHHUE MaTepuasa
ri1yooKog;

«4y» - maTepuan yCBOCH
XOPOIII0, HO U3JIOKEHHE
HEJIOCTAaTOYHO
CHUCTEMAaTU3UPOBAHO,
OT/C/IbHbIC YMEHUS
HEJIOCTaTOYHO
YCTONYMBBI, B
TEPMUHOJIOTHH,
BBIBOJIaX M 000OIIECHUIX
HMEIOTCS OTJEIbHbBIC
HETOYHOCTH;

«3» - OTBET
oOHapy»XHBaeT
MOHUMaHHE OCHOBHBIX
MOJIOKEHUI TEMBI,
OJHAaKoO, HaOIogaeTcs
HEIOJIHOTA 3HAaHUM;
yMeHus ¢HOpPMHUPOBAHBI
HEJIOCTaTOYHO, BHIBOJIBI
1 000011IeH s c1abo
apryMEHTUPOBAHbI, B
HUX JOMYIICHBI
OIITNOKU;

«2» - pe4b HENOHSTHAs,

IIpomexyTOo4HbBII
KOHTPOJIb:
TECTHUPOBAHUE,
OLICHUBaHNE
MPAKTHYECKUX H
71a00paTOPHBIX paboT

HNTOoroBbiii KOHTPOJIb:
JK3aMEH
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CKyJHasi; HU OJIVH U3
BOIIPOCOB HE OOBSICHEH,
HaBBIKA 0000IIEeHUS
MaTrepuaia u

apryMeHTaIuu
OTCYTCTBYIOT.
YMenust Ilpakmuueckue u
- YUTaTh CUTYAllMU HA TUIaHAX |.J1abopamopHyle
1 KapTax; pabomol:
- peuaTh 3a4a4u Ha «5» - 90-100%
MacCIITa0BI; MPABUWIBHO

- pemaTh IpSIMYI0
00paTHYI0 reoIe3uIeCKyI0
3a1a4y;

- MOJIB30BAThCS MPUOOpPAMU U
WHCTPYMEHTAMH,
UCIOJIb3YEMBIMHU IIPU
U3MEPEHUH JIMHUM, YTII0B U
OTMETOK TOYEK;

- MOJIK30BATHCS MPUOOpPAMU U
WHCTPYMEHTAMH,
HCITOJIb3yEeMBIMH TIPU
BBIHECEHUU PACCTOSHUS U
KOOP/IMHAT;

- MPOBOJIUTH KaMepaJIbHbIE
paboOTHI 110 OKOHYAHUU
TEOJIOJINTHOW CHEMKH 1
re€OMETPUIECKOTO
HUBEJIMPOBAHUSI.

BBITTOJIHEHHOT'O 3aJIaHUS;
«4» - 80-89%
MPaBUJIBHO
BBITTOJIHCHHOT'O 3aJIaHUS;
«3» - BBINIOJIHEHUE
IIPAKTUYECKU BCEU
paboTsl (He MeHee 70%)
«2» - BBIIIOJIHEHHUE
MmeHee 70% Bcei
paboTHI.
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NudopmannonHoe odecrieyeHue peanu3alui NporpaMmal

[lepeuenp yueOHbIX U3AaHU, IHTEpHET-PECYPCOB, NTOMOJIHUTEIBHOMN JIUTEPATYPHI

OcHOBHbIE HCTOUYHUKH:

1. KuceneB M.U. I'eonesus: yueObnuk / M. U. Kucenes, J1. l11. Muxenes. - 14-e u3n.,
crep. - M.: U3narenbckuil neHTp «Akaaemusi», 2020. - 384 c.
JlonoaHNTEIbHbIE HCTOYHUKH:

2. YuebHoe nocobue 1o gucrumuinge "OcHoBbl reoge3un’. U.1 / M.B. Xanuosa;
FOx.-Ypai. roc. TexH. komiexk. - Yensaounck, 2018. - 143 c.

3. Yuebnoe nocobue no nucuuriuHe "OcHoBbl Teoaesun’. Y. 2 / coct. U.B.
Xanunosa; FOx.-Ypan. roc. TexH. koyemxk. - Yensounck, 2018. - 135 c.

4. Xanunosa, 1. B. DnekTpoHnbiii yaeOHUK « OCHOBBI T€0A€3UMN» [ DIEKTPOHHBIM
pecypc]: o cren. «CTp-BO M dKCILTyaTalys 3AaHui U coopyxenuit» / U. B.
Xanunosa; Yens6. uH-T pazsutus npod. oOpazoBanusi. — Pexum goctyna:
http://85.202.8.68/moodle/course/view.php?id=36

5.CHulI 3.01.03.84. T'eone3uueckue pabOThl B CTPOUTENLCTBE.

6.CHulI 11-02-96. NHx’eHepHbIe N3BICKAHKS B CTPOUTEIBCTBE.

HNHTEpHET-PECYPCHL:
http://lib.chistopol.net/library/book/14741.html -ITy6nuunas 3eKTpoHHas

ouodnuorexa

http://libgost.ru/gost/ -bubnuorexa rocToB 1 HOPMAaTUBHBIX JTOKYMEHTOB
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	ПК 1.3. Разрабатывать архитектурно-строительные чертежи с использованием средств автоматизированного проектирования
	ПК 1.4. Участвовать в разработке проекта производства работ с применением информационных технологий.
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	Σβпр. = β1 + β2 + β3 + β4 + β5,
	Полученные поправки Vβ записывают в графу 3 напротив соответствующего измеренного угла.



