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I. IOSACHUTEJIBHASA 3AIIMCKA

JIis 3aKperuieHns TEOPETUYECKUX 3HAHUN U MPUOOpEeTeHUs HEOOXOAMMBIX MPaKTHU-
YECKUX YMEHHM MporpaMMoil mpeaycMaTpuBaroTCs JabopaTOpHbIE U MPAKTUUECKUE
paboThl, KOTOPBIE MPOBOASTCS IOCIE W3YYEHHUS COOTBETCTBYIOUIETO Y4EeOHOro Ma-
tepuana. OTYETOM O BBIMIOJIHEHUU 3aJaHU ABIISETCS 3alOJIHEHUE padouel TeTpaau
no I[IM. 01 «MoHTaxx TPOMBIIIEHHOTO O00OpYAOBaHUS U IyCKOHAJIaJI04YHbIE pado-
Te1» MJIK 01.01 «OcymiecTBieHre MOHTaXHBIX pabOT MPOMBIIIIEHHOTO 000py10Ba-
Hus» Paznen 1 «[loaroroBka k MOHTaXy MPOMBIIIIEHHOTO 000pyioBanus» YacTte 2
(remsr 1.7-1.10) mst cienmansHOcTH 15.02.12 MOHTaX, TEXHIYECKOE 00CITy)KHBaHHE
¥ PEMOHT MPOMBIIIIICHHOTO 000opyaoBanust (1o orpacism) (TOII-50)

JlaGopatopHble pabOThl HPOBOASTCS C MCIOIb30BAaHUEM NMPUOOPOB - HHBE-
mupoB: H3, 2H — 10JI, HC 4, VEGA L30; ausemupusix peek: PH — 3000, VEGA
TS 3M; TeonomuroB 2T30, 2T5K, 4T30I1, VEGA TEO — 20; na3epHoro gairHOMe-
pa Leica Disto ™ A3,

Jlnst 6onee 3(h(PpeKTUBHOTO HCTOIB30BAHUS BPEMEHU, OTBOJIUMOIO JIJIsl POBE-
JICHUSI TPAKTUYECKUX U JTA0OPATOPHBIX 3aHATHUNA, HEOOXOIUMO, YTOOBI CTYJEHTHI
MOJTOTOBIIIMCH K paboTre 3apanee. OHU JOKHBI OTYETIMBO MPEICTaBIATH cede
[eTb KaKIOTO 3aHITHsI, €€ TEOPETHUYECKHE OCHOBBI, YCTPOMCTBO T€OAC3UUYECKHUX
npuoOpoB, MpuMeHsieMbIX B padote. [loaroroBaeHHOCTh 00yYaIOMIUXCS K MPOBEIe-
HUIO 3aHATHI JOJHDKHA KOHTPOJIUPOBAThCS. Yem Ooibiie caMOCTOSTENIEHOCTH TPO-
SBUT OOYYaIOIIUWACA TIPHU BBITIOJIHEHUH 33JlaHUN, TeM OOJIbIlle 3HAHWUM, HABBIKOB U
YMEHHM OH IOJYyYHT.

B pe3ynbrare ocBoenus [IM. 01 «MoHTax NpOMBIIIJIEHHOTO 000pY10BaHUS U
nyckoHananouHsie padbote» MJIK 01.01 «OcyriecTBieHne MOHTaKHBIX padoOT Mpo-
MBINIICHHOTO o0opymoBanus» Pa3nen 1 «IloaroroBka k MOHTaXXy MPOMBIIIIIEHHOTO
obopynoBanus» Yacts 2 (Temsr 1.7-1.10)

[Tporpammoii IIM. 01, pazagenom 1, MJIK 01.01 gacteio 2, Temamu 1.7-1.10
IPEeIyCMOTPEHO BBIMIOJIHEHHE { TIpakTU4Yeckux U 11maboparopHsix padboT, paccuu-
TaHHBIC HA 30 ayJUTOPHBIX YACOB, HAMPABICHHBIX HA (OPMUPOBAHUE IIEMEHMO8

C1edyrowux KOMITETCHITUH:



ITIK 1.1. OcymiecTBisTh pabOTHI IO MOJATOTOBKE €IMHUI] 000PYI0BAHUS K
MOHTaXYy.

OK 01. BeiOupatsb crioco0sl perieHus 3aaad npodeccnoHalbHOM esTenb-
HOCTH, IPUMEHUTEIIBHO K PA3JIUYHBIM KOHTEKCTaM.

OK 02. OcymiecTBiATh MOKUCK, aHATN3 U HHTEPIPETAUIO HH(OPMALIUH, He-
00XO0MMO I BHIIOTHEHUS 3a1a4 PO(GECCHOHATBHON JeSITETbHOCTH.

OK 03. [InanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGoTaTh B KOJJIEKTUBE U KOMaH/ie, 3 (PEKTUBHO B3aMMOACHCTBO-
BaTh C KOJUIETAMH, PYKOBOJCTBOM, KIIMEHTAMH.

OK 05. OcymecTBiATh YCTHYIO M TMCBMEHHYK0 KOMMYHHUKAIUIO HA TOCY-
JAPCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEH COIMAIBHOTO U KYJIBTYPHOT'O KOH-
TEKCTa.

OK 06. IIposBisATh rpaxaaHCKO-MaTPUOTUYECKYIO TO3UIIUIO, JEMOHCTPUPO-
BaTh OCO3HAHHOE MOBE/ICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIIECYETOBEYECKUX IIEH-
HOCTEHN.

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPY KAIOIIEH Cpeibl, pecypcochepe-
XKeHU10, 3P (HEKTUBHO IEUCTBOBATH B UPE3BBIYANHBIX CUTYAIUSIX

OK 09. Ucnonbs3oBaTh HHPOPMALIMOHHBIE TEXHOJIIOTHH B PO(HECCUOHATBHOM
NEATEIIbHOCTH.

OK 10. ITonw3oBathes podecCHOHAIBHONM TOKYMEHTAIMe! Ha rocy1ap-
CTBEHHOM M MHOCTPAHHOM $I3bIKaX.

YMEHUU.

- AHAIM3UPOBATh TEXHUYECKYIO JJOKYMEHTAIIMIO HA BHIMOJHEHUE MOHTaXXHBIX PadoT;
- moI0upaTh 000pyAOBaHHUE,

- CpeJICTBa U3MEPEHUS B COOTBETCTBUU C YCJIOBUSIMH TEXHUUECKOTO 3a/1aHUS;
-OMpeETSATh 1IEJIOCTHOCTh YIAKOBKHU M HAIMYKE MOBPEXKICHUN 000py10BaHUS;

-onpeaciiATb TCXHUYCCKOS COCTOAHUC CAMHUIL O60py,Z[OBaHI/I}I;



-MOJIEP’KUBATH COCTOSTHUE pab0vyero MecTa B COOTBETCTBUU C TPEOOBAHUSIMU OXpa-
HBI TPY/1a, TO’KAPHOH, MPOMBIIIJIEHHON U SKOJOTUYECKON 0€30MacHOCTH, TpaBUIaMu
Oopranmzaiuu pabo4yero Mecra;
- BBITIOJIHATH MOJITOTOBKY COOPOYHBIX €MHUI] K MOHTAXKY;
- KOHTPOJIHPOBATh KAU€CTBO BBIMOJIHEHHBIX paloT;
- BBITIOJTHATH BBICOKOTOYHBIE T€0JAC3UUECKIE U3MEPEHNUS PA3IMYHBIX BUAOB MIPH IO-
CTPOEHHUHU OTIOPHBIX I'€0/IE3UUECKUX CETEH.
00001IeHMe, CUCTEeMATH3AIUI0, YIJIy0JIeHHe U 3aKpelieHne 3HaHUlL:

-OCHOBHBIE MPaBUJIa MOCTPOEHUS YEPTEKEN U CXeM, TpeOOBaHUS K pa3paboTKe U
0(OPMIIEHUIO KOHCTPYKTOPCKON U TEXHOJOTUYECKON JOKYMEHTAIUY;
- OCHOBBI OpPTaHU3alUY TPOU3BOJACTBEHHOT'O U TEXHOJIIOTUYECKOTO MPOIIECCOB OTpac-
u;
-TpeOOBaHuUs OXPaHbI TPY/1a IPH BBHITIOJTHEHUH MOHTAXXHBIX PaboT;
- TpeOOBaHUS K TUIAHUPOBKE M OCHAIIIEHUIO Pabodero Mecra;
- TpeOOBaHUS TEXHUYECKOW JOKYMEHTAIlUN 000pYy10BaHUS;
- YCIIOBHAS! CUTHAIM3AIUS TIPY BHITIOJTHEHUU TPY30TM0IEEMHBIX paboT;
- TEXHUYECKUN U TEXHOJOTUYECKUI perjiaMeHT MOATrOTOBUTEIbHBIX padoT;
-re0JIe3MYeCKre TPUOOPHI, B TOM YHUCIIE HIEKTPOHHBIE 1 BBICOKOTOYHBIC;
- coJiep KaHne KaMepallbHbBIX paloT;
- Ha3HaYEHHE Ire0JIe3NYECKOT0 U3MEPEHHUS, CheMOK MHIUBUIYaIbHON 3aIUTHI.

Omnucanne KaKI0To MPaKTUIECKOTO 3aHITHS COAECPKUT HOMEpP, Ha3BaHUE U
1eNb padboThl, GOpMUpPYEMBIE B MPOLIECCE BHIMOIHEHUS 3a/1aHNs 3HaHUS, YMEHUS,
TEOPETUUECKOE U3JI0KEHUE HEOOXO0AMMOI0 MaTepurasa, BApUaHThl 3aJJaHHi, onuca-
HUE AJITOPUTMA BBITIOTHEHUS pa0OThI M KOHTPOJIBHBIE BOPOCHI (C 1EBIO BBISIBUTH U
YCTPaHUTh HEJIOUETHl B OCBOCHUU MaTepuaa).

JI1st nonyyeHus JONOJHUTEIBHOM, OoJiee moApoOHON HH(OPMAIIUU IO OCHOB-
HbIM BoripocaM M/JIK 01.01 «Ocy1iecTBiieHue MOHTaXHBIX pa0OT MPOMBIIIIJIEHHOTO

000OpyI0BaHUS» B KOHIIE METOIMYECKUX PEKOMEHIAINI MPUBEICHA TUTEpaTypa.



IHEPEYEHb TNTPAKTHUYECKHUX PABOT

No KomnuectBo
n/m HanMeHnoBaHue npakTuueckux padbot 1acon Ha
BBITIOJTHCHUE
paboTHI
1 Peienue 3a1a4 Ha MacIITaObI. 2
2 Omnpenenenue BHICOT TOYEK. BhlunciaeHne yKiIoOHa JTUHUU 2
U TIOCTPOCHHE MPOhuUJIs.
3 Brraucnurensaas 00paboTKa TEOJOJIMTHOTO X012 2
4 HaHeceHne ToO4eK TEOJOJIMTHOIO X0/1a Ha IUIAH 2
3) Brruncnenue 0TMETOK MOBEPXHOCTH (PyHIAMEHTA. 2
6 BoruucnurenbHas 00padoTKa xKypHaia HUBEIHUPOBAHUS 2
OTIOPHBIX TOBEPXHOCTEH.
7 Cocrapnienue npouiis Mo 0CH OMOPHBIX MOBEPXHOCTEH. 2
8 BbIHOC B HATYypy NPOEKTHBIE AIEMEHTHI. 2
9 [Tepenada OTMETKH ¢ UCXOTHOTO HA MOHT)KHBIN TOPH- 2
30HT
10 OnpenesneHue BbICOTHI TPYAHOAOCTYITHON TOYKHU. 2
11 OnpeneneHne BEpTUKAIbHOCTU KOHCTPYKIIMH. 2
Hroro 22
INEPEYEHb JIABOPATOPHBIX PABOT
No KomnuectBo
n/m HanmenoBanue nabopaTopHbIX paboT Hacon Ha Bhl-
TIOJTHCHUE
paboThI
1 Pabora ¢ Teomonmurom. BrImosHeHHEe TOBEPOK TEO0- 2
JuTA.
2 W3mepenne ropu3oHTaIBLHOTO yria 2
3 N3MepeHne BepTUKAIBHOTO YIJia, paCCTOSIHUS 2
4 PaboTa ¢ HuBenupoMm. BeimomHeHue MOBEpOK HUBEIH- 2
pa.
5 OnpeneneHrue NPEBBIIMICHUS CIIOCOOOM Te€oMETpHUYe- 2
CKOT'O HUBEJIMPOBAHUS.
6 OnpeneneHre MPEBBILICHHUS] CIIOCOOOM TPUTOHOMETPU- 2
YECKOTO HUBEIIMPOBAHUS.
7 N3mepenusi COBpeMEHHBIMU TPUOOpamMu. 2
Hroro 14




NHCTPYKLUSA
M0 TeXHNKe 0e30MaCHOCTH NPH BHINOJHEHUM Ja00PATOPHBIX H

NMPaAKTHICCKUX paGOT

[Tpu BBIMOJTHEHUH MPAKTHYECKUX U JTa0OPATOPHBIX paOOT CTYACHTHI JOJIKHBI
cOOJI0/IaTh CIICAYIONINE TTpaBrila TEXHUKH 0€30IMacHOCTH:

1. CryzneHT, HaxoAsCh B J1JAOOPATOPHUH, JOJDKEH OBITh MPEAEIBbHO JUCIUILIN-
HUPOBAHHBIM U BHUMATEIbHBIM, OECIIPEKOCIOBHO BBIIIOJIHITH BCE YKA3aHUS MPEMNo-
JaBaTes.

2. Ilepen HayasoM pabOTHI C MHCTPYMEHTAMHM U NMPUOOpaMH BHUMATEIIBHO
U3YYUTE UX YCTPOMUCTBO U MHCTPYKIIMH 110 UX MOJIB30BAHUIO.

3. He pa3pemaercs pa3zdbupats npruOOpbl U UHCTPYMEHTHI.

4. He nonyckaetcsi 6€30TBETCTBEHHOTO 00OpanieHust ¢ npruOopamH.

5. He paspemaercs npsMoe HaBeACHHE Ja3epHbIX NpUOOPOB Ha COJHIIE,
HaMEpPEHHOE OCJIEIUICHUE TPEThUX JIULI.

6. He mcmonw3yiiTe ma3zepHbie MPUOOPHI BOMHM3U OT caMuX ceOs B TCUCHHE
JUINTEJIBHBIX IIEPUOJIOB BPEMEHH.

7. HaunenuBanue TeIECKONMYECKOTO BU3Mpa Ja3epHOro mpudopa Hemocpe-
CTBEHHO Ha COJIHIIE WJIM Ha OTPaXKCHHBIN JIA3€pHbIN Jy4 (OTPAKEHHBINA OT METaJUIu-
YECKUX WM 3epKaJIbHBIX TOBEPXHOCTEH U T.II.) MOXKET NOBpeUTh Baiu riasa.

8. O Bcex 3aMEUYEHHBIX CIy4yasX HEHUCIPABHOCTH B paboTe mpuOOpOB H
HapylLIeHUs] MPaBUJ TEXHUKH O€30MaCHOCTU CTYAEHT JOJKEH HEMEIJIEHHO C000-
LIUTh IPENOJABATEIIO.

9. Ecnu mpowu3oliien HeCuacTHBIN cllydal, TO clieyeT HEMEIJIEHHO COOOITUTh

00 3TOM TpernoaaBaTelto.



Ilpaxkmuueckaa pavoma Ne 1 « Pewienue 3a0au na macuimaowl»

Llenv padomeut:
1. Hayuumucs onpedensamv OnuHbl OMpe3Ko8 HA NIaHe 8 Mepax OJUHbL HAd MeCHHO-
cmu U OMKIA0bIBAMb 3A0AHHble ONUHBL HA NIAHE.
2. Pazeumv HaBbIKU BbINOJIHEHUS Mempu4ecKux uzmepeHull Ha monozpagpuieckom
niaue (kapme).
3. Hayyumuocs paccuumsieams mouynocmes macumaoa.
Obecneuenue:
- NUCbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCMU;

- pabouas mempaob.

B pe3ynomame 6vitnonnenun npakmuyeckoii padomul Cmyo0eHm OO0NAHCEH:

3HATH: CYTh I'€0JIE3MYECKUX MOHATHI: MaciliTad, TOYHOCTh MaciiiTtada, KapTa, IUIaH,
TOPU30HTAIBHOE MPOJIOKECHUE.

yMeTh: ONPEACNATh JJIUHBI OTPE3KOB Ha IJIAHE B MEpax JJIMHBI HA MECTHOCTH U OT-

KJIaAbIBAaTh 3a1dHHBIC JJIMHBI Ha IIJIAHC, BBIIIOJIHATE MCTPHUYCCKHC H3MCPCHHA.

MeToauka BbINOJHEHUS PA00ThI

Pasmepsl y4acTKOB 3eMHOI MOBEPXHOCTH U MPEAMETOB, HA HUX PACIIOIOXKEH-
HBIX,
TaK BEJUKU, YTO OHH HE MOTYT OBITh NM300paKeHbI HAa Oymare 0€3 COOTBETCTBYIOIIETO
yMeHblIeHuss. YToObl M300paK€HUE MECTHOCTH Ha IUIaHe ObLIO MOJ00HO caMoi
MECTHOCTH, BCE TOPU30HTAIbHbBIE MPOEKIIUHU JIMHUNA MECTHOCTH M300pakaroT Ha IJIaHe
YMEHBIIIEHHBIMH B OJJMHAKOBOE YnCiIO pa3. CTeneHb TaKOro YMEHBIICHHUS Ha3bIBACTCSI
MacITaboM IJIaHa.
1. Onpenenuth o guarpamMme IMONEPEYHOro MacuTada AJIMHY OTpe3Ka Ha IJIaHe B

Mepax JUIMHbI Ha MecTHOCTH B MaciuTade 1:500.
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Pucynok 1- /Ilnarpamma nomnepedHoro Macmrada

[Tonepeunslii MaciiTad NPUMEHSIOT Ui U3MEPEHUN U MOCTPOSHUI MOBBIIICH-
HOM ToyHOCTH. OOBIYHO MOMEPEYHbIN MacIITad TPaBUPYIOT Ha METAUIMYECKUX ILIa-
CTUHAX, JUHEHKax, WM Ha TPAHCIOPTHPAX, a TAKKE€ OH MOXET ObITh MOCTPOEH Ha
yepTexe ISl 3aJaHHOT0 YMCIOBOT0 MaciTaba.

[Tonepeunblii MacmiTad CTposT cieayromum obpazom. Ha npsmoil nuHum oT-
KJIaJbIBAlOT HECKOJIBKO pa3 OCHOBaHME MaclITaba paBHOE 2CM, Ha3bIBAEMOE OCHOBA-
HueM macirada. [lepBoe ocHoBanue aensar Ha 10 paBHBIX yacTell ¥ Ha MPaBOM KOHIIE
€ro NMUILYT HyJb, 4 HA JIEBOM — TO YHCIIO METPOB WM KWIOMETPOB, KOTOPOMY Ha
MECTHOCTH COOTBETCTBYET B JIaHHOM MacuiTabe ocHoBaHME. BmpaBo OT Hynst Haj
KaXIbIM JICJICHUEM HAJANUCHIBAIOT 3HAYECHHUS COOTBETCTBYIOIIMX pAaCCTOSHUM Ha
MECTHOCTH (CM. pUCYHOK 1). 3 Ka)k10¥1 TOUKHM MOJMKUCAHHOTO JIEJICHUSI BOCCTABIISIOT
IIEPIICHIUKYJISPBI, HA KOTOPBIX OTKJIAABIBAKOT AECATH OTPE3KOB, PABHBIX AECATOM JI0-
Y OCHOBaHMS. Yepe3 TOUKH, MOJyYEHHBIE HA MEPIECHINKYIISAPAX, MPOBOLAT MPSMbIC
JIMHWM, IApAJUIEIBbHBIE OCHOBAHHUIO. BEPXHIOIO JIMHUIO HAJl NIEPBBIM OCHOBAHUEM [IE-
JAT TAK)KE HA eCATh PaBHBIX 4acTel. [loydeHHbIE TOUKM BEPXHUX U HUKHUX JIEJIe-
HUN Ha MIEPBOM OTPE3KE COENIMHAIOT, KaK Moka3zaHo Ha pucyHke 1. [lomydyeHHsbie nu-
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HUU HA3bIBAIOTCS TpaHCBEpCAISIMU. PaccTossHME MEXKIy CMEXKHBIMU TPAHCBEPCAISIMU
COCTaBJIIOT JECATYIO OO OCHOBAHUS, & MEXKIY HYJIEBOM BEPTUKAJIbHOW JIMHUEU U
CMEKHOU C HEW TPAHCBEPCAIBIO — OT OJTHOM COTOM JOJIHU 1O IECATOM.

JIMMHY TUHUW Ha IU1aHe OepyT B pacTBOP LHUPKYIS U MEPEHOCST €ro Ha HUX-
HIOIO JIMHUIO MacmTaba. Eciii Uribl HOKEK LHHUPKYJS TOYHO COBHAJAIOT C JEJICHUAMHU
Macitada, 1ei1atoT OTCUET PACCTOSIHHUSL.

Ecnu HOXKU HUPKYJsS HE TOYHO COBIAJAIOT C JCJICHHEeM Maciitada, ero mepe-
MEIIAI0T BBEPX OT OJHOU Mapajuiesid K APYrou, MoKa Uriia JICBOW HOKKH OYJET TOYHO

JIe’KaTh HA HAKJIOHHOM HpHMOﬁ, a urijia HpaBOﬁ HOXXKH — Ha BCPTHUKAJIN CIIpaBa OT HY-

JI1 I Ha HYIJIC.

.
|t |

Pucynok 2- JInuna oTpeska Ha MjIaHe B Mepax JJIMHBI Ha MECTHOCTH

JlnuHa oTpe3ka Ha IUIaHEe B Mepax JUIMHBI HA MECTHOCTH (CM. PUCYHOK 2) B
maciarade 1: 500 cocraBister 17,8 M.
2. OTnoXuTh 33JaHHYIO IJIMHY Ha IUarpaMMe TMOIMEePEeYHOro Maciirada.

TpeOyercs Ha miaH maciurada 1: 2000 HamOXUTh TUHUIO MECTHOCTH, PABHYIO
110,8 m (cm. pucyHok 3). Paccyxmaem Tak. BipaBo oT HyJis 0 BTOPOW BEPTUKAIH
nmeeMm 80 M, cemb JeJeHul clieBa oT HyJis nawT (7*4) 28 m; 2,8 M mojydum, moj-
HUMasiCh BBEPX 0 HAKJIOHHOM MpsAMOii 10 ceapMoi ropuzontanu (7*0,4). [loctaBum
Ha 3TOW TOPU30HTAIIM MTIIBI HOKEK IUPKYJIS, MOJIYIUM B PACTBOPE ITUPKYJIS OTPE30K

Ha 1ia”e, paBubld 110,8 M Ha mecTHOCTH. He MeHsIst pacTBOpa LUPKYJIA, 3TOT OTpe-

30K M HaKJIaAbIBACM Ha IIJIaH.
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Pucynok 3- Jluaust MecTHOCTH

3. OmpenenuTts JUIMHY OTpe3Ka IO AMAarpaMMe JIMHEHHOro Macitadba B Mepax M-
HBI Ha MecTHOCTH, B MacmmTade 1: 500, 1: 10000.

JluneiHbIit MacTad MpeACTaBIIseT COOON MPSAMYIO JTUHHUIO, HA KOTOPOH OTJIO-
’KEH sl paBHBIX OTPE3KOB, HA3bIBAEMbIX OCHOBaHHEM MaciuTaba. Yaie Bcero ocHo-
BaHWE MaciiTada MPUHUMAIOT PABHBIM 2 CM.

Macmrab ctposT Tak. [IpoBoAsT npsMyro, Ha HeW OTKJIaIbIBalOT HECKOJIBKO
OTPE3KOB, paBHBIX 2 cM. [lepBriii oTpe3ok nensat Ha 10 yacteil. B koHIIE kaXka0ro oc-

HOBaHUA CIIpaBa U CJICBA OT HYJIS MMOAIMUCBIBAIOT JUIMHY JIMHUHU COOTBCTCTBCHHO YK C-

JICHHOMY MaciTaly (pUCyHOK 4).

NMocTpoenune nuHenHoro macwraba YcraHoBKa pactesopa
UMpkKynsa-mamMmepurens
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Pucynox 4- Jluneiinpiil maciirad
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ITycth TpeOyeTcst mo KapTe ONpelenuTh pacCTOSHUE MEXAy Toukamu A u B.
VYcTaHaBnIuMBalOT IMPKYJIb HAa KapTe Tak, YTOOBI UIJIa OJTHOM €ro HOXKKU Obljla B TOUKE
A, BTOpO#1 — B Touke B. 3atem pacTBOp LUPKYJIA NPUKIAABIBAIOT K JMHEHHOMY Mac-
mrady Tak, 4ToObI IpaBasi HOXKKA COBNANA C JIEJICHUEM OCHOBAaHMs, a JieBas HOXKKa
[oraa Ha JIEBOE OCHOBaHUE, IO KOTOPOMY U JEJAIOT OTYET paccTossHusL. OTpe3Ku Ha
IIaHe, KOTOpbIe OOJIbIle JJIMHBI TUHEHHOTO MacIiTada, U3MEpSIOT MO YacTsIM.

JlliHa OTpe3ka Ha IUIaHEe B Mepax JJIMHbI Ha MECTHOCTU (CM. PUCYHOK 4) B
Mactrade 1: 500 cocraBisger 11,5 Mm; B macmra6e 1:10000 cocraisget 230 M.

4. OnpenenuTs pa3Mepsl CIIOPTUBHOM IUIOMIAJIKH, PAaCIOJIOKEHHON Ha Tonorpadu-

yeckoM 1uiade Ne 1. Macmrra6 mana 1: 2000

JTAHO: PEIIIEHUE:

Sp1=19 wmwm. Smi=Sp1 - m

Sp2= 11 wmwm. Sm2=Sp2 - M

M 1:2000

HAWTU:

Smy =2 Smi =19 - 2000 = 38000 MM = 38 M
Smp =7 Smz=11 - 2000 = 22000 mm = 22 M

OTBET: CnopruBHas IJIOMAAKa UIMEET pa3MephI
Ha MecTHOCTH 38; 22 M.

5. Berueptuth B oTBeicHHOM MecTe B Macmitade 1: 2000 3manue ¢ pasmepamu Ha
MectHOocTH 20%20 M:

Mupunaa  nIMHAA 37aHUS Ha MeCTHOCTH cocTaBisger 20 m. Haiitu Benmuuny
M300paxXeHusI 9TOTO 31aHus Ha uepTeke macmrada 1: 2000.

Sp=20m /2000 =0,01 m=10 mm.
6. Onpenenure TOYHOCTH MACIITA0OB:

TouHoCTh MacmTaba UMeeT OOJIBIIIOE MPAKTHIECKOE 3HAUCHHE.

[To TouHocTn MacmiTaba yCTaHaBIMBAIOT, MPU M300paKEHUU KAKUX OOBEKTOB
HAa TJJaHE MOYKHO COXPaHUTh MOA00ME, Kakue OObEKTHl B JaHHOM MacIiTade He n300-

pa)KaroTcsl.
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Hampumep, 00beKTHI pa3MepoM MeHee 2,5 M He MOTYT ObITh HAHECEHBI Ha IJIaH
MmaciuTada 1: 25000, ux onmyckarT UM U300pa)kat0T BHEMACIITAOHBIMU YCIOBHBIMU
3HAKaAMH.

Tounocts macmrada 1: 25000 paBHa 2,5 m.

PacyeT MOXHO BECTH CIEAYIONUM 00Pa30M:

B 1cm—250 Mm;

B1MMm—25wM;

B0, mMm—2,5m mwm tm= 0,1 mm * 25000 = 2,5 m.

Tonorpadguueckuit man Ne 1

66,2

=" u_\’_)s ; \ > oY
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Ilpaxkmuueckaa padoma Ne 2 « Onpedenenue evicom mouex. Boiuucnenue ykiona

JIUHUU U ROCmMpoeHue npoPusn)

ILlenv padomeur.

1. Pazeums nagviku umenus peivega.

2. Hayuumuca onpedensamo vicomy ceueHus penveqha, 8blCOmMbl MOUEK, LeHCAUUX
MeHCOY 20PUBOHMANAMU,  VKIIOHbL TUHULL.

3. Pazeumv Hagviku nocmpoeHusi npoooibHo20 Npoduis no JIUHUU 3A0aAHHOU HA
VUebOHOM niaHe.

Obecneuenue:

- NUCLMEHHO - YePMENHCHbIEe NPUHAOTEHCHOCTIU,

- pabouas mempaoe.

B pezynomame 6vtnonnenun npakmuyeckoii padomsl CmyoO0eHm O0JAHCEH:

3HATh: CYTh I'€0/IC3UNYCCKUX MOHSATUMN: BRICOTA TOYKH, BHICOTA CEUEHUs pelibeda mpo-
(busib, TOpU30HTANB, YKJIIOH; U300pakeHUE OCHOBHBIX ()OpM pelibeda rOpu30HTAISIMHU.
YMeTh: ONPEIENATh: BBICOTHI TOUEK, JIEKAIIUX MEKYy TOPU30HTAISIMU; BBICOTY CeYe-
HUsl pelibeda; BBIUUCIATH YKJIOH JIMHUU; CTPOUTH MPOJOJIbHBIM Mpoduiibs 1o 3a1aH-

HOMY HaIpaBJICHUIO.

MeToauka BbINOJHEHUS PadOThI

1. [lognumuTe Ha3Banue Gopmbl penbeda:

N300paxkeHre 0CHOBHBIX (popM penbeda npeAacTaBiIeHO Ha PUCYHKE 5.
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Pucynok 5- N3o0paxkenue oCHOBHBIX (opM penbeda TOPU30HTATSIMU

2. I[aH IUIaH C TOPHU30HTAJLIMH. OnpeaeHHTe BBICOTY CCUHCHUA peJILe(ba:

1-1wm
ITpu BeIcOTE ceuenus 0,5 n 1 M yTONMIIAIOT KaXAyr0 TOPU3OHTANIb, KPATHYIO 5
M (5,10 ..., 115, 120 M u T.1.), mpu cedeHuu penbeda yepes 2,5 M — rOpU30HTAIIH,
kpatabie 10 m (10, 20, ..., 100 M u T. 1.), TIpU CEYEHUH 5 M YTOJIIAOT TOPUOHTAIIH,

KpaTHble 25 M.
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Jlns ompeneneHusi BBICOTHI penbeda B pa3phiBax YTOJIIEHHBIX M HEKOTOPBIX
JIPYTUX TOPU30OHTAJIEH MOANMKUCHIBAIOT UX OTMETKH. [Ipu 3TOM ocHOBanHus 1P OTMe-
TOK TOPU30HTAJICH CTaBSAT B CTOPOHY IMOHIKEHUS CKaTa.

3. Onpenenuth Ha TonorpadudyeckoM ruiane Ne 2 ormetku T.1 u T.2.

Ecnu Touka pacrosio)keHa Ha TOPU3OHTANIM, TO €€ OTMETKAa paBHA OTMETKE
ropusoHTanu. Korga Touka HaXOIUTCS MEXTYy TOPU3OHTAIISIMU C Pa3HBIMU BBICOTA-
MU, €€ OTMETKa OIpeAeaeTcs UHTEPIIOIUPOBaHUEM (HaXO0XKIEHUEM MPOMEKYTOY-
HbIX 3HaYeHu BennuuH). T.1 u T.2 pacnonokeHsl Mexay ropusontassimMu. [1osto-
My 4TOOBI OMPEACIUTh OTMETKH 3TUX TOUEK HEOOXOIMMO Yepe3 T.1 u T.2 mpoBecTH

MIpAMYIO JIMHUIO OT HaUMECHbIICH TOPHU30HTAIN I[aHHOﬁ TOYKH 1JO HauOOJIBIIIEH.

Tonorpaduueckuii mian No 2

MNerpoge 21 1M

rlerpéao 23 um

- OTMeTKa T. 1 onpenensiercs no ¢popmyie:
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Hi= Hy. +h-c/d), (1)

rae  Hyr. — OTMeTKa Majioll TOPU30HTAIIH;
h - BeIcoTa ceueHus penbeda;
C - paccTosHHE OT T. | 10 MaJiol TOPU30HTAIIH;

d- PaCCTOAHUC MCIKAY T'OPU3OHTAJLIMU.

Hcxonnbie naHHbIC T. 1:

H,r. = 156 Mm;

h=1wm;

C = 3 MM Ha IIJIaHE;

d= 7 MM Ha miase.

Eciu M 1 : 2000, To c =3 MM Ha miaHe = 6 M Ha MECTHOCTH

d=7 wmwm Ha miade =14 M Ha MECTHOCTH

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

- OTMETKY T. 2 OnpeAeisieM aHaJIOTMYHO OMPEACICHUI0 OTMETKH T. 1

Hcxonnble JaHHBIE T. 2.

Hyr. = 154 m;

h=1wm;

C = 2 MM Ha IJIaHE;

d = 6 MM Ha 1IaHe.

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

d=6 ™M Ha miIaHe = 12 M Ha MECTHOCTH

H,=154+1 - (4/12) =154, 33 m.

4. OnpenensieM YKJIOH JUHUU 0 hopmyIie:
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i, = (Ha—Hy) /d - 100%, (2)
rac d — 3aJIOKCHHUC, KOTOPOC Ha IIJIAHC PAaBHO 38 MM, Ha MECTHOCTHU 76 M.
i 1= (Hi—H,)/d - 100% (3)
i, = (154,33 — 156,43) /76 - 100 % = - 2,76 % = - 27,6 %o
iy = (156,43 — 154,33 )/ 76 - 100 % = 2,76 % = 27,6 %o

5. Iloctpouts npoduiib MECTHOCTU MO 33JaHHOMY Ha KapTe Hampasienuto. [Ipodu-
JIEM HA3bIBACTCS YEPTEXK, H300PAKAIOIIMIA BEPTUKAIBHBIA pa3pe3 MECTHOCTH B
yMeHbIIIEHHOM Bue. Pu3nueckas MOBEPXHOCTh 3eMIM B OOJIBIIUHCTBE CITy4aeB UMEET
IUIaBHOE, KPUBOJIMHEWHOE odvepTanue. [Ipoduns BblUepuuBaeTcs B BHUJAE JIOMAaHBIX
JUHUANA TI0 OTMETKaM XapaKTePHBIX TOYEK MECTHOCTU. PaccMOTpUM MOCTPOECHHE MPO-
¢buns Ha KOHKpeTHOM npumepe. [lycth Tpedyercss mocTpouTh nNpoduiIb MECTHOCTHU 110
munuu AB. [ns aToro nunuio AB mepeHocsT B Maciiitabe KapThl Ha Oymary u oTMe-
YarT Ha HeW Touku 1, 2,4, 5,7, 9, B KOTOPHIX OHA MEPECEKAET TOPU3OHTAIM, A TAKKE
xapakTepHble TOUku penbeda (3, 6, §). Jlunus AB ciayxuT ocHOBaHUEM MPOGUIIs.
B3siThie ¢ KapThl OTMETKH TOYEK OTKJIAJBIBAIOT Ha MEPIECHAUKYISIpax (OpJAuHATAX) K
ocHoBaHMIO Tpoduiiss B Macmtadbe, B 10 pa3 mpeBbIlIaonieM rOpU30HTATBHBIA Mac-
mtad. [TonyyeHHbIe TOUYKHA COEAUHSIOT IUIABHOM JTUHUEH. OOBIYHO OpAMHATHI TPOPUILS
YMEHBIIIAIOT HAa OJIHY U TY K€ BEJIMUUHY, T.€. CTPOAT IPOQPUIL HE OT HYJISA BBICOT, a OT
yciioBHOTO ropu3oHTta YI' (Ha pucyHke 6 3a yCIOBHBIM TOPU30HT MPUHSTA BBICOTA,

paBHas 100 M)
150

120

&

\ \) 8 Yyr 100
f\2 %
®

Pucynox 6- OpauHaTs! ipoduist

1370
1400
145.0
4590
145.0
145.0
1475
1450
142 04—
145.0
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Jlabopamopnasa paooma Ne 1 « Paboma ¢ meodoiumom. Bvinonnenue nosepok

meoootumay

ILlenv padomeur.

1. U3yuumos meooonum.

2. Pazeumv Hasviku obpawenus ¢ meoooiumom. mexHuKy HageoeHus, 635 mus om-
cuemos.

3. Hayuumbucs 6blnoHAmMb NOGEPKU Meo0oaumd.

QOobecneuenue:

- meoooum;

- pabouas mempaon,

- wmamue;

- BU3UPHBLE Yenu,

= NUCbMEHRHO - HePMEIICHbLE npuHaszeofcrtocmu.

B pezynomame eévitnonnenusn 1ab6opamopHuoii padoomovt CHyO0eHm O00JIHCEH:
3HATH: YCTPONCTBO T€OA0JIUTA, METOJIUKY HABEJCHUS TEOI0JINTA HA BU3UPHYIO LIEIb
U B3ATHE OTCUCTOB.

yMeTh: 00paIaThCsi C TEOAOTUTOM, BBITIOJIHATH MTOBEPKH TEOI0IHTA.
MeToauka BbINOJTHEHUs PA0OTHI.
1. IToAroTOBUTH TEOIOJIUT K padboTe (CM. PUCYHOK 7).
Jlo Hayana paboThI C TEOAOTUTOM BHEITHUM OCMOTPOM IMPOBEPSIOT €r0 YCTOM-

UYMBOCTb HA IITATUBC, IINIABHOCTL XOJd IMOABCMHBIX H HABOJAIIMUX BHUHTOB, IIPOY-

HOCTB (bHKcaL[I/II/I Bpalaromunxcs yacTeu 3aKpPCIIUTCIIbHBIMU BUHTAMMU.
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OcnalmmoT 3axpeniTensise

BHHTS, BSUQBHIAIOT HOKOL, BpaLeHveM CTAH0BON0

T . i mmmm"m?ﬁm
4) 5)

?

Ha XpIoNOK CTaHoBOro BuMTa
NOBOPOTAMM PYXOSTOK OTKDHBRIOT JaMIN NOABEUMBAIOT HWTRHOS OTBEC.
GYIIAPA, NOSHMMSIOT BESOK W CHUMAIOT
XOANaK GyTARPa.

Pucynok 7- Teoponut

2. Ilepen HayamoM M3MEPEHUH TEOMOJMTOM BBIMOIHSAIOT TIOBEPKHU C LIETBIO BBISBIIE-
HUS TIOCTOSIHCTBA T€OMETPUYECKHUX YCIIOBHW, U €CIM OOHAPY>KUBACTCS, YTO TO WIIH
WHOE TEOMETPUYECKOE YCIIOBUE HE BBIMIOIHICTCS, IPOU3BOISAT IOCTUPOBKY (peryiiu-
POBKY) npubopa.

Ecnu TeononuT mosyyeH ¢ 3aBoja, Mocjie pEMOHTA, OT APYroro CHeluatnucTa,
70 BBOJA TEOJOJHMTA B AKCIUTYaTallMIO BBIMIOJIHSIOT MOBEPKU. B mporecce moBepok
YIOCTOBEPSAIOTCA B MPaBUJIHLHOM B3aMMHOM TOJIOKEHUHM Oceill mpubopa (ocu mpen-

CTaBJICHBI Ha PUCYHKE 8).
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9 10
7
}!\ . l', - 0‘
(,Jl_ = _“VR
= 11
V ' . iy
U, T*H
s ' 12
5 - b
4 =
13
T 14
\ U,
3 2 1
15

J

JJ = ocw epaugerus npubopa (sepmuxasnan ocv); Hi - oc» apawjenus mpybut (20pusonmarvnan ocy);
VV = susupnan oce apumeavnoit mpyGot;
UUU,U, - ocu ypoeneil npu 20pu3oNmMatbNOM U 6ePMUKAABNOM Kpy2ax npubopa

Pucynox 8- OcCHOBHBIE OCH T€OHOJUTA

[TocrmenoBaTenbHOCTD OBEPOK TEOOIUTA CIEAYIOMIAs:

1. Ocb yununopuueckoeo yposusa UrUr npu anuoade copuzonmanvrnoco Kpyea
00/19/CHA ObIMb NEPREHOUKVISIPHA K 8ePMUKANbHOU OCU 8paueHus npubopa JJ.

[ToBepHuTEe anmmamy Tak, YTOOBI OCh YPOBHS PAaCIOJIOKKIACH TapaLIECIHHO
MPSIMO#, COETUHSIIONICH JIBa MOBEMHBIX BUHTA MOJCTaBKH, U BPAIICHUEM ITUX BHH-
TOB B MPOTHBOIIOJIOKHBIX HANPABICHHUIX BBIBEAUTE IMy3bIPEK YPOBHS Ha CEpEIUHY.
[Mosepuute anmupany Ha 90° M TpeTbMM NOIBEMHBIM BUHTOM YCTAHOBUTE ITy3BIPEK
YpOBHA Ha cepeauHy. 3aTeM nosepHuTe anuaany Ha 180° u omenure cMemenue Imy-
3pIpbKa OT CPEIHEro MOoJIoKeHU. Eciu OTKIOHEHHE OOJIbIIe OAHOTO JCIICHHUS, BbI-
MOJIHUTE IOCTUPOBKY (IIOJIOBHHY CMEIICHHS HUCHPaBbTE MOABEMHBIM BUHTOM IO/
CTaBKH, BTOPYIO MOJIOBUHY FOCTUPOBOYHBIMH BUHTAMHU ).

2. BepmukanvHas Hums» cemxu 00aHCHA ObIMb YCMAHOBIEHA OMEECHO.

3putenpHy0 TpyOy HABOJST HA OTBEC, HAXOIAIIUNCA Ha paccTossHur 2-10 M ot
TeonoauTa. [Ipu HecoBITaIeHNN BEPTUKAIBHON HUTH CETKH C HUTHIO OTBECA CHUMAIOT
C OKyJIsIpa KOJMadeK, 0caabIIOT BUHTHI KOPITyca CETKU U Pa3BEPTHIBAIOT OKYIISIPHYIO
9acTh JI0 COBIMAJECHUSI BEPTUKAIHHOU JTMHUHM CETKH C OTBECOM. 3aKPEIUISIOT BUHTHI U

MTOBTOPSIIOT MOBEPKY.
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3. Busupnas oco spumenvroi mpyovt VN 0ondicha Ovims nepnenouxyisapHa K ee
eopusonmanvhol ocu spawjenus HH (kxonnumayuonuas owuoka).

VYKJIOHEHHE BU3UPHOU OCHU OT NMEPHEHIUKYISIPHOTO €€ IMOJIO0KEeHHS K OCU Bpa-
HICHUS TPYObl HA3bIBACTCS KOJTTUMAIIMOHHOM OIITMOKOM.

J17151 BBISIBIICHHS KOJUTMMAIIMOHHON OITMOKHA HEOOXOIMMO:

a) HABECTH 3PUTEIbHYIO0 TPYOy MpHU MOJOKEHUHU TEOJI0JIUTA «KPYT CJIEBa» Ha
BU3HUPHYIO 11€JIb, YJIAJICHHYIO HE MeHee YeM Ha 50 M, HarnpaBlieHHe Ha KOTOPYIO FOpH-
30HTaNBLHO (OTKIOHEHUE He 6onee 2°) u cHuMute nokasanue KJI; ¢ ropu3oHTanbHOrO
mMOa;

0) MOBTOPUTH HABEJICHUE MPU TOJOKEHUU TE€OJO0JIUTA «KPYT CIpaBa» M CHATH
nokazanue KIly;

B) OCBOOOJIUTH 3aKPEMHUTEIbHBI BUHT TOPU3OHTAIBLHOTO Kpyra, MOBEPHUTE
teogommt Ha 180° u cHOBa 3akpenwTe;

I') HABECTH 3PUTENIbHYIO TPYOY Ha Ty XKe 11eJIb IPHU JBYX IMOJOKEHUSIX TEOA0H-
Ta u cHATh okazanus KJI; u KII,

BenuunHy KoJTMMaIiMOHHOM OMKUOKU BEIYUCIUTH 10 hopMmyIie:

C = 0,25 [(KJI;- KIT; + 180°%) + (KJI, - KIT, + 180%)] 4)
C = 0,25[(242°14'- 62°15'- 180°%) + (60°35' - 240°35' + 180°)] = - 0'25"

Ecnu cpeanee apudpmerrueckoe 3HauCHUE KOTUMMAIIMOHHOW MOTPEITHOCTH
npesbimaer 1’

JIist ucnipaBiieHrs KOJUTMMAIMOHHOW OIIMOKN HEOOXO0IMMO:

a) CHATH KOJIAa4y€K, 3aKPBIBAIOIIMN JOCTYI K FOCTUPOBOYHBIM BHHTaM CETKHU
HUTEH, HABECTU 3PUTEIHHYIO TPYOYy Ha YJaJIeHHYIO BUSHPHYIO 11€7Tb U CHUMUTE MOKa-
3anust KJI (unum KII) mo ropu3oHTaIbBHOMY KPYTY;

0) BBIYHUCIUTDH UCTPABIICHHBIE MOKA3aHUs I TOPU3OHTAIBHOTO Kpyra mo ¢op-
MyJI€:

KJTer= KJI — C nm 5)
KILen=KIT+ C (6)

1 YCTAHOBHUTC €TI0 Ha TOPHU30HTAJIbHOM KPYTI€C,
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B) IEPEMECTHTh FOCTUPOBOYHBIMH BUHTAMU CETKY HUTEH JI0 COBMEIICHUS €€
MEPEKPECTHS C M300paKEHNEM HaOIF0aeMOM TOYKH.

4. Onpeoenenue mecma HyJisl BePMUKATLHO20 KpPYed.

YciaoBue B IaHHOH MOBEPKE COCTOUT B TOM, YTOOBI JOOUTHCS OTCYETA IO BEP-
TUKAJILHOMY JIMMOY, paBHOTO HYJIIO, €CJTH ITY3BIPEK YPOBHS Oy/eT Ha CepeIuHe, a BU-
3UpHAs OCh 3pUTEIILHOM TPYOBI - COBMAIATh C TOPU30HTAIBHOH ITOCKOCTHIO.

[TpakTHuecku BU3UpPHAs OCh 3pUTEIBHOM TPYOBI, KaK MPAaBHUIIO, HE COBIAIACT C
TOPU30HTAILHON TUIOCKOCTBIO TEOJOJIMTA IIPH YCTAHOBKE HYJEBOTO OTCUETA IO BEp-
TUKAJIBHOMY JIUMOY, ¥ 3TOT YToJl HECOBIAJACHUS Ha3bIBAOT Mecmom Hys (MO)

MecTo HyJNsl BEPTHKIBHOTO Kpyra (i1mmOa) ompenemnsieTcs BU3UPOBaHUEM Ha
OJIHY U Ty € TOYKY IPH JIBYX IMOJIOKCHHUSIX KPyra ¥ BBIYUCIIICTCS IO (hopMyIie

MO =0,5 (KJ + KII) (7)
MO =05+ (-3°10"+3°12") =+0°071

JIJis icnipaBIIeHUsT MECTa HYJISI BEPTUKAIBLHOTO Kpyra HE0OXO1MO:
a) CHATD KOJIITAYeK, 3aKPBIBAIOIIHIA JOCTYI K FOCTUPOBOYHBIM BUHTAM CETKU HUTCH,
HABECTH 3PUTEILHYIO TPYOy Ha yaJICHHYIO BUSUPHYIO IICJIb U CHUMHTE MTOKA3aHUs
KJI (mnu KII) no BepTUKaIbBHOMY KpYTY;
0) BBIYKCIUTH UCITPABJICHHBIC MOKA3aHMSI JIJIS1 TOPU30HTAIBHOTO Kpyra 1o ¢GopMyJie:

KJlyer= KJI = MO umu (8)

KII,..= KIT - MO 9
¥ YCTAaHOBHUTE €T0 HA BEPTUKAILHOM KpYTE;
B) TICPEMECTUTH FOCTHPOBOYHBIMHA BUHTAMHU CETKY HUTEH JI0 COBMEIIICHUS €€ Iepe-
KpecTHsi ¢ u300pakeHneM HabJt01aeMOM TOUKH.
[Tpu rocTHpOBKE MecTa HYJIT HEOOXOIUMO CIICIUTH 32 MOJIOKEHHUEM ITy3bIphbKa ypOB-
HS ¥ B CJTyYae CMCIICHHUS BBIBEAWTE €r0 B CPEIHEE MOJIOKCHHE MOIbEMHBIMA BHHTA~
MU TIOJICTaBKH.

5. I'opuzonmanvuas oce epawenus mpyoovl HH oonscna 6vimes nepnenouxyisap-
HA K 86epMUKAILHOU ocu meodoauma JJ.

[Ipu 3TOM TpyOy HABOAST HA MPEMET, PACTIOIOKEHHBIN O] yTIOM 30-50° Han

TOPU30HTOM; TIEPEBOAAT TPYOy BHU3 HA MOBEPXHOCTh CTEHBI, (paHEPhl WM JIOCKH, U
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MOMOIIHUK KapaHJalloM OTMEYAeT MPOEKIMI0 TOUKOW. 3aTeM MepeBOJsAT TpyOy ue-
PE3 3EHHT, MOBOPAYMBAIOT TeoHoMuT Ha 180°, HABOJAT mEpeKpecTHE CETKU CHOBA Ha
Ty K€ BEpXHIOI0 TOUKy. Busupyior TpyOy BHH3. Eciu panee oTMedeHHas TOuka He
BBIXOJUT 3a MpHUJEIbl OMCCEKTOpa (ABa MapajuleNIbHBIX INTPUXa ISl HaBEeICHUs Ha
TOHKHE WM YAAJICHHBIE MPEIMEThI) CETKH, TO HAKJIOH TOPU30HTAILHOW OCH JOIIy-
CTUM. B IpOTHBHOM ciy4yae TEOJIOJIUT HEOOXOAUMO OTIPABUTH HA 3aBOJ IS IOCTH-
POBKH.

3. YCTaHOBUTH BU3HPHYIO 1I€Th M HABECTH Ha HEE 3PUTENBHYIO TPYOy.

Tak Kak HEMOCPEACTBEHHOE BU3UPOBAHUE HA TOUKY, 3aKPEIUICHHYIO B IPYHTE
3HAaKOM, OBIBAaeT 3aTPYAHEHO U3 — 3a HEPOBHOCTEH MECTHOCTH U PACTUTEIBHOCTH,
HaJl 3HAKOM YCTaHABJIMBAIOT BU3UPHBIE LIEJIM — MApKH, BEXH, IITUIBKH.

[Tone 3peHus TpyObl NpU HABEIEHUU HA BeXy (M300pa’kKeHUE MEPEBEPHYTO) U

YCTaHOBKA BU3UPHOW LIETM MPEICTABIECHO HA PUCYHKE 9.

Pucynox 9- YcranoBka BU3MpHOII 11e511

4. CHATB MOKa3aHUs JIMMOA TOPU30HTAILHOTO U BEPTUKAIBHOTO Kpyra (cM. puc. 10).
[Tokazanust muM0Oa ropu3oHTaIBHOTO Kpyra 125° 06', num0ba BepTUKaNIBHOIO Kpyra -
0° 26' (cm. puc. 10A nns reogonmra 2T30).

[Tokazanust numba ropuzoHTasibHOTO Kpyra 70° 05', numba BepTUKaNbHOTO Kpyra -

358°48' (cm. puc. 10b nnsa reononurta T30).
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Jlabopamopnas paooma Ne2 « H3mepenue 20pu3onmaibHo2o y2ia»

Llenv padomeut:

1. Pazeumv HABbIKU UMEPEHUS 20PUZOHMATbHO20 Veild.

2. Hayuumubcs ecmu nonesoti JcypHal U 8blNOJHAMb KOHMPOIb USMeEPEHULL.
Obecneuenue:

- meoooaumul 2130, 4T3011;

- wumamue S6;

- omeec;

- BU3UPHDBLE Yel,

- pabouas mempaon,

= NUCbMEHHO - HepmeostCHble npuﬂadﬂeamtocmu.

B pesyabTarte BbINOJHEHHS JIA0OPATOPHOM PA0OTHI CTYAECHT 0JIKeH:
3HATH: MOPSAIOK U3MEPEHUN TOPU30HTAIBHOTO  YIJIA, aJlTOPUTMbI BBIYUCIUTEIbHON
00pabOTKN U3MEPEHUH.

YMETDb: UCIIOJIB30BATh TCOAOIUT JId UBMEPCHUSA T'OPU30HTAJILHOI'O  yIJIA.

MeToauka BbINOJHEHUS Pad0ThI

["'Opu3OHTaANBHBIN YTOJl — 3TO OPTOrOHAJbHASI MPOEKIUS MPOCTPAHCTBEHHOTO
yriia Ha TOPU30HTAIBHYIO IOCKOCTb.
1. [ToATOTOBUTH TEOOJIUT K pabOTE M MPUBECTH €r0 B pabouee MoJIokKEeHUe. ITO cia-
raeTcs U3 yCTAaHOBKHM TEOJOJIUTA Ha IITATHB, IEHTPUPOBAHUS TEOAOJUTA (MPU TO-
MOIIM HUTSHOTO OTBECAa), HUBEJIUPOBAHUS TE€OJ0JIUTA (IIPUBEJICHUE €T0 BEPTUKAIb-
HOHN OCH B OTBECHOE TOJIOKEHHUE) U YCTAHOBKU 3PUTEIHLHOUN TPYOBI /711 HAOJI0ICHHUS.
2. Han HaOmogaeMbIMU TOUKAMU yCTaHABIIMBAIOT BUBUPHBIC 1I€JIM — BEILIKU, MEPHbIC

HIMAIBKA WK CIICIHAIbHBIC BU3UPHBIE MapKH (CM. pUCYHOK 11).
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Pucynox 11- CnenriasibHble BUSBHPHBIE MapKu

3. I u3MepeHusi TOPU30HTAIBHBIX YIJI0B IPUMEHUTH CIIOCOO MPUEMOB.

TeomonuT ycTaHOBUTHh B pabodee MOJIOKEHUE B BEPIIMHE A yrIila U, 3aKpEIHB
M0, HaBecTH TpyOy Ha «3amHio» Touky C (cM. pucyHok 12). [Tons3ysick MUKpO-
METPUYECKHMH BUHTAMH aJlMajibl TOPU30HTAIBHOTO Kpyra W 3pUTEIbHON TPYOBI,
COBMEILAIOT MEPEKPECTUE CETKU HUTEU C HAOII0NaeMOM LEIb0 U OEpyT OTCUETHI 110
TOPU30HTAJIBHOMY KpyTy. /lanee OTKpeIuIsaoT anuaany, BUSUPYIOT Ha IIEPEIHIO0»

TOYKY B ", IMIpOJACIaB aHAJIOTMYHBIC OIICpAlH, IIOJTYy4alOT HOBBIC OTCUCTEI.
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Pucynok 12- OTcueTsl 0 TOPU30HTATHHOMY KPYTY

Benuunnaa nzmepsiemoro yria  0yaet B = oy - o,

CrnemyeT MOMHUTB, YTO, BBIYUTAS U3 OTCUETA 01 HA «3aHIOK» MO XOAYy TOUKY
OTCUET 02 HA IIEPEIHIOI» 0 X0y TOYKY, MOJIyYaroT 3HAUYCHHUE YIJa [3 BIPaBoO IO
X0y JIeXKAIIero.

Takoe u3MepeHue yria Ha3bIBaeTcs noaynpuemom. Jjs ocnabaeHusi BIUSHUS
WHCTPYMEHTAJIBHBIX TOTPEIIHOCTEH Yol 3 M3MEpSIOT W TPH APYTOM TOJOKCHUH
BEPTUKAJILHOTO Kpyra (MepeBoisiT TpyOy uepe3 3€HUT), MpeaBapUTEIbHO CMECTUB
nuM6 Ha yron, 6muskuii k 90°. JIsa monynpuema (KI1 u KJI) usmMepenus yria cocTas-

JISIKOT OJUH MMOJIHBIN IIpHUCM.
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PacxoxxaeHue pe3yabTaToB U3MEPEHUs] MEXKIY MEPBBIM M BTOPHIM MOJIyIpUE-
MaMH He JIOJKHO MPEBBIIIATh JBOWHONW TOYHOCTH MpHubopa.
4. JlaHHBIE IO U3MEPEHHIO TOPU3OHTAIBHOIO YIJIa 3aHECTH B Ta0IuIy 1.

Tabnuua 1 - JlaHHbIe 0 U3MEPEHUIO TOPU3OHTAIBHOTO yTiia

OTcUeTHl 110 TO-
Ne Ilomoxeunue Ne
PU30HTATLHOMY VYron 3 Bep
CTaHIIUU Kpyra TOYKH
Kpyry
KJI C 313°371" 64°45'
B 248°46"
I 64°44'30"
KIl C 133°30" 64°44"
B
68°46'

Bun = Clir - Clogn = 313°31" - 248°46' = 64°45'
Bun = Olin - Oz = 133°30" - 68°46' = 64°44’
Bep = (Ben+ Bun) / 2 = (64°45' + 64°44") | 2 = 64°44'30"
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Jlabopamopnasa paooma Ne 3 «HU3mepenue eepmuKaibHo20 y2ia, pacCmoAHUA»

Llenv padomeut:

1. Pazeumu HagbIKU UsMepeHUs 86ePMUKAIbHO20 Yaid, PACCMOAHUSA HO 0AbHOMED).
2. Hayuumuocs ecmu nonegou H#CypHal u 8blNOJIHAMb KOHMPOJIb USMEPEHULL.
QOobecneuenue:

- meoooaumul 2130, 4T3011;

- wumamue S6;

- omeec;

- BU3UPHDBLE YeU,;

- pabouas mempaon,

= NUCbMEHHO - HepmeostCHble npuﬂadﬂeamtocmu.

B pesyabTarte BbINOJHEHHS JIA0OPATOPHOM PA0OTHI CTYAECHT 0JIKeH:

3HATH: NOPSJIOK M3MEPEHUN BEPTUKAJIBHOIO Yria, MOPSAI0K U3MEPEHUSI paccTos-
HUSI 110 JaJTbHOMEPY, AJTOPUTMBbI BEIUUCIUTEIIBHOM 00pabOTKU U3MEPEHUH.

YMeTh: HCIOJIb30BaTh TEOIOJUT JJII U3MEPEHHSI BEPTUKAIBHOTO YTJa U PACCTOSHUS

0 1aJIbHOMEDY.

MeToauka BbINOJHEHUS PA00ThI

BepTukaibHBIM YIJIOM, WM YIJIOM HAKJIOHA, HA3bIBAETCS YIOJI, COCTABJICHHBIN
BOOOpakaeMoil JIMHUEH TOPU30HTA U TMHUEH BU3UPOBAHUS Ha JIaHHBIN mpeameT. Ec-
JIM HAIIpaBJICHUE HA MPEAMET JIEKUT BBILIE JJUHUM TOPU30HTA, YTOJ HAKJIOHA CYUTA-
€TCs TIOJIOXKUTENIBHBIM, €CJIM HUKE — OTPULIATEIIbHBIM.

1. [ToArOTOBUTH TEOJIOJIUT K pabOTE M MPUBECTH €r0 B pabouee MojoxeHue. 1o cia-
raeTcsi U3 yCTAaHOBKM TEOJO0JIUTA HA IITATUB, LIEHTPUPOBAHUS TEOAO0JUTa (IIpHU TO-
MOIIM HUTSHOTO OTBECA), HUBEJIUPOBAHUS TEOJO0JIUTA (IIPUBEIECHUE €r0 BEPTUKAIIb-

HOM OCH B OTBECHOE TOJIOKEHHUE) U YCTAHOBKU 3PUTEIHLHOUN TPYOBI JJ1s1 HAOI0ICHHUS.
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2. Haz: Ha6JIIO,Z[aCMBIMI/I TOYKaMH YCTAaHABJIMBAIOT BU3WPHLIC LICJIN — BCIIKH, MCPHBIC

HINWIBKY WM CTIeIMAIbHbIE BUSUPHBIE MapKHu (CM. pucyHOK 11).

Pucynok 11- CnenuanbHble BU3UPHBIE MapKy
3. HaBecTu 3putenbHyI0 TpyOy Ha BUSHUPHYIO 1I€JIb U CHATH OTCUETHI 110 BEPTUKAIb-
HoMy Kpyry npu KII u KJI. Ilo cHATBIM OTCUeTaM ONPEAETUTD YTOJl HAKJIOHA U «Me-
CTO HyJIs» (CM. puUCyHOK 13).

[TockonbKy TOPU30HTAIBLHOMY MOJIOKEHUIO BU3MPHON OCH, KaK MpPaBHIIO, CO-
OTBETCTBYET OTCUET 10 BEPTUKAIBHOMY KPYTY, HE PAaBHBIN «HYJII0», TO U IPUXOJHT-
Csl ONPEHENATh «MECTO HYJSD», T.€. TOT OTCYET, KOTOPBIA COOTBETCTBYET FOPHU30H-
TaJbHOMY IOJOKEHUIO BUZUPHOM OCH.

Mecmom Hynsa Ha3pIBA€TCSl OTCYET 10 BEPTUKAIBHOMY KPYT'y, COOTBETCTBYIO-
I TOPU30HTAITILHOMY IMOJIOKEHUIO BUSUPHOW OCH MPHU HAXOKJEHUU My3bIpbKa 11U-

JUHAPUYECKOTO YPOBHS BEPTUKAJIBLHOIO Kpyra Ha CEpe/IHE.

M3mepeHne BepTUKaNbLHOro yrna

~ —
B o AV AYAVAVAVAY AV W VoV W VAV VA VAV A VLAY,
.

ooopooooo/

Pucynox 13- U3mepenne BepTUKAIBHOTO yTJia
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4. JlaHHBIE 110 U3MEPEHUIO BEPTUKAIBHOTO YIJIa 3aHECTH B TaOIUILy 2.

Tabnuua 2- JlaHHbIE 10 U3MEPEHUIO BEPTUKAIBHOTO YIJIa

OTtcueTsl 110
Touku HadmII0- Ilomoxeunue
BEPTUKATILHOMY MO Vep
JIEHUSA KpyTa
Kpyry
KJI + 7° 1%’
B +0° 00'30"” +7°14'30"
KII -7° 14

B meooonumax 273011, 4T30I1 tpangycHble NeleHUS BEPTUKAIBLHOTO Kpyra
pasliesieHbl Ha YeThIpe CeKTOpa, Kaxk bl omudpoan ot 0° go 90° ¢ ykazanuem 3Ha-
Ka «MUHYC» JUJI OTPUIATEIbHBIX YIJIOB HAKJIOHA, a (JOPMYJIbI JJIsl BBIUKMCIICHUS 3HA-
yeHui MO u v UMeeT BU

MO = (KJI + KII) / 2;
v=KJI -MO;
v =MO —KII;
v=(KJI-KII) / 2.
IIpumep. Tlpu BuzupoBanuu Ha Touky M teogomutrom 2T30I1, 4T30IT monyue-
HBI OTCYETHI TI0 BepTUkanbHoMy Kpyry JI = - 3° 10, IT = +3° 12'. Beraucauth yrom
HaKJIOHA.
Pewenue. MO =(JI+11)/2=(-3°10"+3°12") /2 =+0°01"; v =/ - MO = -
3°10" - 0°01' = - 3°11".
Kontpons v =MO - I1 = -3°11".
[Ipu u3mMepeHrnr BEpTUKAIBHBIX YIJIOB KoJieOaHusi BenudrHbl MO He JOJKHBI
MpeBbIIATh 2t — TBOWHONW TOYHOCTU OTCUETHOTO ycTpoiicTBa (1’ B Teomonutax T30).
13 NOoJy4eHHbIX BenurH MO ucnonb3yercst cpeHee.

5. U3meputh pacctosiHie Mpu MOMOILIY HUTSHOTO JalbHOMEpPA T€OJ0JIUTa (CM. PHC.

14, 15).
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5. JlanbHOMEPBI CITY>KaT JJIsl ONIPEACIICHUSI pacCTOSIHUN 0€3 HeMOoCPeICTBEHHO-

ro U3MEPEHHS UX MEPHBIMU NMPUOOpaMu (JICHTOU, PYIETKOM).

2

15

n=1533-1409
1. Jaavromepunie numu n=124 mm
2, Busupnute ocu n=12,4cm

1

D=K=n
D=K=<n+e¢

Pucynox 15- [lone 3penus TpyObl
rae K- koagdunuent ganpHomepa paBusbiii 100

c- OJIM3Ka K HYJIIO

N — OTCYET MO PEUKE BBIPAXKEHHBIN B CM.

D=100-12,4=1240cm.=12,4 ™
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Jlabopamopnasa paooma Ne 4 «Paboma c nuseaupom. Beinoanenue nosepok

Hueeaupa)

ILlenv padomeur.

1. H3yuumo nusenup.

2. Pazeumb HaBbIKU 8bINOIHEHUS NOBEPOK HUBEAUDA.

3. Hayuyumsca onpeodenams npegviuienus Ha cmanyuu u oopabamsiéams pe3yibma-
Mol HUBETUPOBAHUSIL.

QOobecneuenue:

- HUgenup,

- wmamue;

- HUBENIUPHAS peliKa;

= BU3UPHbLE YETIU.

B pe3ynemame evtnonnenusn 1ab6opamopHoil padomost Cyo0eHm 00JIHCEH:

3HATh: YCTPOWCTBO HHUBEIIHPA, MOPSIOK OIMPEACICHHUS NPEBBINICHUN HAa CTAHINH
rCOMETPUYCCKOT0 HUBEIUPOBAHUS, aJlTOPUTMbI BBIYHUCIUTEILHON 00pabOTKH H3MeE-
PEHHUI.

yMeTh: UCIOJIb30BaTh HUBEIUD MJI U3MEPECHHS NPEBBIMICHNN; KOHTPOJIHPOBATH W3-

MEpEHHS.

MeToauka BbINOJHEHUS Pad0ThI

HusenupoBanue — BHJ I€OAE3MYECKUX H3MEPEHUH, B PE3YyJbTAaTe KOTOPBIX
ONPENEIISAIOT MPEBBIIICHNS TOUYEK, a TAKKE UX BBICOTHI HAJl IPUHITON YPOBEHHOU IO-
BEpPXHOCTHIO. HuBenmpoBanue nmpou3BoIsT A u3ydeHus: Gpopm penbeda: onpeene-
HHUS BBICOT TOYEK IIPU MPOECKTUPOBAHUU, CTPOUTEIBCTBE U DKCIUIyaTallUU 3JaHUN U
VHXEHEPHBIX COOpYKeHMM. HuBeIupom Ha3bIBaIOT re0e3UYECKUA NHCTPYMEHT, BU-
3UpHAas 0Ch TPYOBI KOTOPOTO B paboveM IMOJI0KEHUH TOPU30HTAJIbHA.

1. YcTaHOBUTH HUBENUP HA IITATHB.
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Jlo Havana pabOT HUBEJIUP BHIHUMAIOT U3 YKJIAJOYHOIO SIIMKA U YKPEIUISIIOT
Ha IITaTUBE CTAHOBHIM BUHTOM. BbIBUTAst W yOupas HOXKKU IITATHBA, yCTaHABJIU-
BAIOT €r0 rOJIOBKY «Ha TJia3» B TOPU3OHTAIBHOE MOJI0KEHUE.
2. BbInoAHUTS MOBEPKHU HUBEIHPA.
[Tepen HauaioM U3MEpPEHHUI HUBEIMPOM BBITIOJIHSIIOT MOBEPKHU C IIEIBIO BBISIBIIC-
HUS TIOCTOSIHCTBA T€OMETPUYECKHUX YCIOBHH, U €CId OOHAPY>KUBACTCS, YTO TO WIIH
MHOE TE€OMETPUYECKOE YCIIOBHUE HE BBIMOJIHACTCS, MPOU3BOASAT IOCTUPOBKY (peryiu-

POBKY) mpubopa.

Ocnoenbie ocu Huseaupa:

JJ - ocb epawgenus npubopa (ocHoenas ocw)

VV — susupnas oco spumensnoit mpyont

UU — oeb Yuaundpuneckozo ypoena

U U, — ocb xpy21020 yposHa 6

1 — nodsemMHbiil BUNM; 2 — nodcmaexa; 3 — OKYARP; 4 — NAACTNUNKA ¢ CemKoil Humeil;
5 = yuaunopuvecxkuil ypoeens; 6 — UCNPAsUMEeabHBIE BUHMbI YUAUHOPUNECKO20 YPOBHRA; 7 — obvexmus;
8 — Kpyaawtil yposens

Pucynox 16- [ToBepka HuBemupa

1. Ocb kpyanozo yposHs 0ondicHa 6blmeb napaiielbHa ocu 8pawjeHus npubopa
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ITyaniper KPY21020 Ypoers
NPUBOOUINCS 6 HYAD-TLYHKITL
OMOCPEMEHNLLM P AUIEHIIEM
AOGHBCMHBIY ALOAONOR T U 2

@ PATHLIX HATIPASACHUILX

u gwma 3.

Beparomo uacmu Huaeanpa
nosopauuUsuIom Ha 1807,
Hpu emegerHuu nNYInipbhra
¢ YCHIMPAa GHEIOIHAMNNIM
JOCIIUPOBKY.

KOcTupoBka

Hmpasumeanuimit surmamit (4) nysbipex
NePeMCILUTON HA 1A TPGUMY OTHKAOHEHIL;
GPAULEHUEM NOOBEMHBLY SUHITION! NIYIhIPEK
YOCMAQHAEIUSTIONT & HYAL-RYMKIN,

WAMNLKA

2. BepmukaﬂbHaﬂ HUMb cemKu Humetl O0JIHCHA OblMb napaiieilbHa ocu epauierHusl

Hueseaupa
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a)

1. Yemanosums Hueeaup & paboyee noaoncenue
O KPY2R0MY YPOaIIO

2. Haseemu spumeasnyo mpyby na omaeec,
Hax0OMYUilCA NPUMEPHO 6 30 Mempax

Ecau cemxa Humeti cosenaaa ¢ 01meecom,

mo ycaoeue asutoaneMo (puc. a)

OcTvpoBka

3. Ecau maonu e coenaau (puc. 6), mo omxpenasiom
Mpu 3axpenUmenbMbixX GUNMA, CHUMT@IOT KOANAWOX
€O CINOPONDBI OKYARPA
4. Ocaabasmom xpenexcnsie sunmul (1, 2, 3),
noeopauearom naacmunxy do cognadenus
cemxu Humeii ¢ omaecom (cm. puc, 8)

2 5. Bunmut 1, 2, 3 3axkpenagom

IACTUHKE

1

3. Ilpusmwi, nepedarowjue uzodpaxyceHue ny3wvipvKd, OO0JNCHbL OblMb YCMAHOBIEHDbL
NPABUILHO

JIJIsI TIOBEPKHU YCIIOBHS TOJbEMHBIMU BHHTAMH IPHBOJAT ITY3BIPEK YPOBHS B
HYJIb-ITYHKT, HaOJ0Jast B OKHO 3alllUTHON KOPOOKH ypoBHS. Eciu 0JTHOBPEMEHHO C
STHM MPHUAYT B KOHTAKT KOHIIBI ITy3bIpbKa U OYAyT pacroiaraTbCs B CEpeANHE Mps-
MOYTOJIbHUKA, TO YCIIOBHE BBIIIOJIHEHO. B MPOTHBHOM ciTydae mpuOOp HaIPaBIISICTCS

B MAaCTCPCKYIO IJIs1 UCITPABJICHUS IMOJIOKCHUSA ITPU3M.

178

1231

lMonosuHku yposHs

OOrKHbI coenadama }— 1270

4. Ocb yunurOpuuecko20 ypoeHs 00JIHCHA ObiMb NAPAllelbHA GUUPHOU OCU MPYObl —

2lasrHoe ycioesue Hueseaupa
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MoBepKu HUBENUPOB C UMNUHAPUYecKUM yposHewm lil
Mosepka UMNUHAPHHSCKOrO YPOBHA

Ocv yurundpunecxkozo yposus doaxcua Guums naparieasna guaupmHoil ocu mpybne
—5 1. Ha mecmuocmu ¢ HeSoabuum Yra1oHom
‘ T o safusaiom 2 KOALOUKA N PACCTNoOANUU
0-70M
I S0
B
A 50-70m

2. Yemanasausmom nuseeaup 6 pabovee
noaoxcenue nad mouxoir A.

Peiixoii uAMEPRIOM SBICONY
uncmpymenma i, u Gepym omeuem no
peiixe, cmosuyeii 6 m. B.

3. Hueeaup nepecmasasom 6 m. B,
uamepsom eévicomy i, u 6epym omcuem a.

4. Ecau yeaosue nosepxu we cobaodeno, mo 6 oba omevema sowna oduHaxosan

owubxa “x”, xomopas onpedeasemcs no gopmyae: x = (i, +1,)/2-(a+ b)/2
Ecau x <t 4mM, Mo ycaosue euinoanero. B npomusnom cayrae 6ubinoARRIOM I0CMUposKy.
OcTupoBka

1. Bepuutit omcuem no peuxam a, = a+ x
2. SNCEAUUOHNBLM SUNTMOM YCMANABAUSAIOT CPEIHIOI0 HUIMD CEMKU Ha Omcyem a,
3. ITyavipex yuaundpunecko20 YposHA Yulea ¢ HyAL-RyHKma
JU‘ 4. CHuM@om XpoliuKy 6 mopyesoii wacmu KOpo6KU YUAUNIPUMECKOZ0 YPOBHR
CElOM | 5. Caezxa omnycxaom sunmut 3, 4; OelicmeyR SUNMAMU 1 U 2, COBMEWAOM

usoBpaxcenue NOAOBUNOK KONYO8 NYILIPLRA YPOSHA
6. IToeepxy nosmopaom

x=(1395+1385):2—-(1382+1390): 2=4 mMm
5. Ilposepka nonodicenus 6usupHol ocu (015 camoyCmanasIuBarOWUxcsl HUGEIUpos).
[TocnenoBaTenbHOCTh BBIMIOJIHEHUSI MOBEPKHU: BBHIOMPAIOT Ha MECTHOCTH JIBE
Toukn A u B ¢ paccroganem mexnay HUMU 30-50 M; TOUKH 3aKpEIUIIOT KOJIbSIMU,
YCTaHABJIMBAIOT HUBEIUP TMocepenuHe B Touke C, u OepyT oTcueTsl a; u by mo peid-
kam. Beraucinsitor npeBbimenne hi=a; - bi. Ycranasnuaror HuBenup B Touke C; Ha
paccrostaun 1 - 2 M OT peiiku A, OepyT 1o peidikam oTcyeThl a2, b2 U BBIYHCISIOT
npeBbiienue hy=az-b; .
[Ipu paBeHCTBE MPEBBILICHUN WIM PAa3HULIE MEHEE 3 MM HUBEJHUP MPUTOJICH K
JKCIUTyaTallui. B IPOTMBHOM cCilydae CAENaTh HYXKHO CIEAYyIOIIee: HABEAUTE IPU-
00op Ha peiiky B u cHUMUTE 3alIUTHBIN KOXYX OKyjsipa. Mcnonp3yiTe 10CTUPOBOY-

HYIO IINUJIBKY, BpallalTe IOCTUPOBOYHBIN BUHT MOKA OTCUET MO peiike B He craner
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paBHbIM a; — h. [ToBTOpHUTE BCe MEHCTBUSA ¢ Hayaia 10 KoHIa moka (az-b) — (a1 - by)

<3 mMMm.

al bl

A C: B

h1=al—b1 =1407 - 1392 =15 mm

ar b,

A C, B

h2=a2—b2= 1405 - 1390 = 15 mMm

3. YCcTaHOBUTH HUBEIMPHYIO PEUKY Ha BU3UPHBIE LIETU U CHATh NPOOHBIE OTCUETHI.

OTtcueTsl 10 perkaM MPOU3BOIAT MO CPEAHENH HUTH HUBEIUPA — MO MECTY, e

MPOCKIUS CPEIHEH HUTH MepecekaeT peiky (cM. pucyHok 17).

1"
}—

1231

| m
LansHomepHse
Hurmy
Lunudpusecud
YPOeEHS
HE NpUsedeH
8 capedury

\
\ »
.\ Cevnwa wumed

Pucynox 17- Otcuet no peiikam 1o cpeHeil HUTU HUBEIupa
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CnenaTth OTCYET MO peWKe — ATO 3HAUUT OMNPEIECIUTh BHICOTY BU3UPHOU OCH
HUBEJIMPA HaJl HyJIeM (OCHOBaHHMEM) PEHKH (CM. pUCYHOK 18).

OrcueTsl No pernkam
CxnagHan peika Mo 4yepHO# cTOpOHE

b, =1362
13

:l.i
N

Mo kpacHo# cTopoHe

b, = 6042

ey
==

S~

Pucynox 18- Otcuer no peiikam



Jlabopamopnaa pabdoma Ne 5 «Onpedenenue npesvluteHUs CHOCOOOM 2eoMempu-

UECKO020 HUeBeiupoeanun)

ILlenv padomeur.

1. Hayyumwscs oopabamuieamos pe3yivmamul 2eOMempuyecko20 HUBeIUPOB8aHUsL.
Obecneuenue:

- HUBeaup;

- wmamue,

- HUBeIUPHAsA peliKa,

- BU3UPHbIE YElU.

B pe3ynvmame evinonnenus npakmuyeckoil padomul CHyOeHm 00NHCEH:
3HATH: MOPAJIOK 00PaObOTKHU PE3yIbTATOB FEOMETPUUECKOTO HUBEIUPOBAHMUS.

yMeThb: 00pabaTbiBaTh Pe3yibTaThl T€OMETPUUECKOTO HUBEIUPOBAHMUS.

MeToauka BbINOJHEHUS PA00ThI

1. OmnpeneneHue MpeBBILLIEHUS CIIOCOOOM T'€OMETPUUECKOIO HUBEIMPOBAHMUS
MIPOU3BOJIAT TI0 CIIOCO0Y U3 CEPEAMHBI B OJTHOM HamnpasieHuu (cM. pucyHok 19), pac-
CTOSIHME OT IpUOOpa 10 peeK U3MEPSIOT 10 KPaHHUM JalbHOMEPHBIM HUTSIM 3pHU-
TenpHOM TpyObl. HopManbsHas quHa yda coctasisieT 120 M, pu XOpOIIUX yCIOBHU-
SIX BUJIUMOCTH U YETKUX M300paKEHUSIX OHA MOXET OBITh yBenrueHa a0 200

[Tocne yctanoBku pubopa B pabouee MOoJI0KEHUE HUBEJIMPOBAHNUE HA CTAHLIUU
IIPOU3BOJAT B CIIEAYIOIIEM HOPSIIKE:

OTcueThl o0 YepHOM M KpaCHOW CTOPOHAM 3aHEN PENKH;

OTcueThl O YepHOU M KpaCHOW CTOPOHAM MepeaHEN PENKH.

PacxoxieHue npeBbIeHUI Ha CTAHLMH, BBIYMCIICHHBIX 110 YEPHOW U KPACHOU
CTOPOHAM PEEK, HE JOJDKHO MPeBbIIATh 3 MM. OTCYETHI IO PEMKAM 3aIIUCHIBAIOTCS B
KYpHAJI HUBEJIUPOBAHUS, TJ€ BBIUUCIAIOTCA MPEBBINIEHUSI, TOPU3OHT UHCTPYMEHTA
HEOOXOAMMBIN JIJISl ONIPeIeNIEHUsI OTMETKH MPOMEXYTOYHOM TOUKH, a TAKKE OTMETKU

3aJIHEN U IEPETHEN TOYEK.
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[Ipu paboTe ¢ IBYXCTOPOHHUMH PEMKaMU HAJIEKHBIM KOHTPOJIEM CIY>KUT CXO-
JUMOCTD IMPEBBILICHHI, TOJYYEHHBIX 10 YEPHBIM U KPACHBIM CTOPOHAM PEEK.

HwsenuposaHue U3 cepeamnHbl

Hueenupwuasn
BusupHas ock Hueenupa

H,=H,+a-b
h=a-b ] A
H =H H=H,+a
LA ‘+h If‘.=ﬁ"b

H, - abcomommnana ommemxa mouxu A; H, — abcomomuaa ommemxa mouxu B;
h — npeesnuenue; i — estcoma uncmpymenma; Hi — 2opuaonm unempymenma;
a — omcevem no 3adueil peiixe; b — omceuem no nepedueii peiixe

Pucynok 19- Onpenenenne NpeBHIIIEHUS CTOCOOOM T€OMETPUYECKOTO HUBEIUPO-
BaHUSI U3 CEPEJIUHBI

OTCUeT NO YepHOR CTOPOHE 3aANER PORNM
a, = 1693
@ "
| OTCHET NO 4EPHOR CTOPOHS NepaaHen PeRKu | @, = 1362

OTCuUeT NO KPECHOR CTOPOHE NEPEaNSR PO o, = 6044

Pucynox 20- Otcuersl mo petike
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2. BeimosHuth 00paboTKy MOJIEBOTO KypHaJla HUBEIUPOBaHUS B TabuIly 3.

Tabnuua 3- O0paboTka MoJIEBOTO KypHala HUBEIUPOBAHUS

OtcueTsl MO pelike, [Ipespime- Cpen- I'opu- Otm™mer-
No Ne MM HHE, MM HEe 30HT KU
cran- | To4ek | 3an- | Ile- | Ilpo- + - MPEBbI- | UHCTPY- | TOYEK,
1107078 HUE | peln- | Me- IieHWe | MEHTa M
HUE | XYy- Nep,MM Hi,m
TOY-
HBIE
A 1693 128,552
6377
0331
1 C 1532 +0332 | 130,245 | 128,713
6215 | 0333
B 1362 128,884
6044

hy = 1693 - 1362 = 033 MM

he = 6377 - 6044 = 0333mm

hep = (0331+0333)/ 2 = 0332mm
Hp= 128, 552 + 0,332 = 128,884m
Hi= 128,552 + 1,693 = 130,245m
He= 130,245 — 1,532 = 128,713u
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Jlabopamopnaa padooma Ne 6 « Onpedenenue npesvluieHUA CHOCOOOM MPUZOHO-

MempuiecKo2co Hueeauposanusn)

Llenv padomeut:

1. Hayyumwscs obpabamvieams pe3yivmanmsl mMpucOHOMEmpu4ecKkoco0 HUeIuposa-
HUsl.

Obecneuenue:

- HUBeaup;

- wmamue,

- HUBEIUPHAs peuKa;

= BU3UPHDbIE YEIU.

B pe3ynomame 6vtnonnenus npakmuyeckoii padomuvl CmyOeHm 00HCeN:
3HATh: TIOPAJIOK 00pa0OTKHU PE3yJIbTaTOB TPUTOHOMETPUUYECKOTO HUBEIMPOBAHUSI.

yMeThb: 00pabaTbiBaTh pe3ybTaThl TPUTOHOMETPUUYECKOTO HUBEIUPOBAHUS.

MeToauka BbINOJHEHHUS PA0OThHI

Jlns ompenencHus npeBbiieHus h Mexay Toukamu A u B Ham Toukoi A
YCTaHaBJIMBAIOT B paboyee MOJOKEHUE TEOA0JIUT, a B Touke B - Bexy wiu peiky.
W3MepsiroT BBICOTY MpoOOpa | ¥ 3pUTENIbHONM TPYOOH TE€OJ0JIMTa BU3UPYIOT HAa BEpPX

BEXH, UMEIoIeH aruHy V (WM Ha ONpeIeTICHHbIA OTCYET M0 peiike). M3MepstoT Bep-
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TUKaJIbHBIA Yrojl V, a ¢ MOMOIIbIO JadbHOMEpa - HaKJIOHHOE paccTositHue D nubo
€ro rOPU30HTAIBHYIO MPOCKIHIO d.

HpeBBIH_IeHI/IC MCKIY TOYKaMHU

h=dtgv +i -V.
ECJII/I paCCTOHHI/IC I/I3MepCHO HHUTSIHBIM I[aJ'H)HOMepOM, TO HpeBBIHIeHI/Ie Me)KI[y
TOYKaMM OIIPpCACINUTCA:

h= ﬂisin2v +i-V,

rae L= Kn - nanbHOMEpHOE paccTosiHUE.

OrnpeneneHue NpPeBBILICHUN MEXAY TOYKAMU BBITOIHSIOT C UCIOJIb30BAHUEM
JNAHHBIX, MMOJYYECHHBIX NPU ONPEACIECHUN PACCTOSHUNA HUTAHBIM JAJIbHOMEPOM MpPH
HaKJIOHHOM TIOJIOKEHUU JIMHUKM BU3UpOBaHUs. [Ipu 3TOM mM3MepeHue yria HakjIoHa
CJIEIyEeT BBIMOJHATH MPU JBYX MOJNOXKEHUsAX 3putenbHor Tpyosl (KA u KII). 3nave-

HM TIPEBBIILIEHUI ONPEAETAIOTCS 0 (POpMyIaM:
Lo ] 7 ] el
h=-sin2v+i—-V,; h=dtgv+1-V.

PaCXO}KIICHI/Ie B 3HAYCHHUAX IIPCBLIIMICHHA, OIIPCACIICHHLIX II0 BBIIICIIPUBCIACHHBIM

dbopmynam, He 10KHO npeBbImaTh 0,01 m.

Pesynprarel uamepenuii:
L=14,5m; d=14,32m; v=6°25"; i=1,31m; V=2,00m.
+0,22212 +1,31m— 2,00m = +0,92mM.

14,50M

h :iﬂ sin2Zv+i—V=

-
F

h=dtgv+i—V =14,32mM-0,11246+ 1,31m — 2,00m = +0,92m.
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Jlabopamopnas paooma Ne 7 « H3mepenue coepemennviMu npudoopamu)

Llenv padomeut:

1. U3yuumo 21eKMpOoHHbIL Me0O0NUM.

2. Pa3zeumbu HaBbIKU 00paujeHusi ¢ meoooaumom: mexHuKy HageoeHusl.
3. Hayuumucs 6blnonnams nosepKu u 10CmuposKu meoooauma.

4. Pazeumb HaBbIKU U3MEPEHUs. 20PU3OHMATLHO20 U EPMUKATLHO2O VeIl08.
Oobecneuenue:

- anexkmponnuwiil meoooaum VEGA TEO — 20;

- wumamus S6;

- omsec;

- BU3UPHBLE Yell,;

- pabouas mempaon,

= NUCObMEHRHO - HePMEIICHbLE npuﬂadﬂeofcnocmu.

B pesyabTrarte BbINOJHEHHS JIA00OPATOPHOM PA0OTHI CTYAECHT 0JIKEH:

3HATH: YCTPOUCTBO ANEKTPOHHOTO TEOJIOIUTA, MOPSAAOK BBIOJIHEHUSI IOBEPOK M FOC-
TUPOBOK TEOAOJIUTA, TMOPSIOK U3MEPEHUN TOPU30HTAIBLHOIO U BEPTUKAIBHOTO YT-
JIOB.

yMeTh: UCIOIb30BaTh TEOJOIUT IJI1 UBMEPEHUS TOPU3OHTAIBHBIX U BEPTHKAIbHBIX

VTJIOB.

MeToauka BbINOJHEHUS PA00ThI

YcrpoiictBo anektporHoro Teogonuta VEGA TEO — 20 (cm. pucynok 21)
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Buaup

OBvektus

MeTka BbiCoThb!
MHCTPYMEHTa

OnTU4ecKu LUeHTpup

Nuecnnen
DyHKUMOHANbHbIE
Knasuwu

MoaAbEeMHbIE BUHTbI
ot OcHopanue

q A
Pyuka TeogonvTa Otaenenve ans Garapeit

BvHT pyykv TeogonuTa-
dokycupyrowee
KonbLo

3akpenuTensHbiv BUHT
BEPTUKanNLHOro Kpyra

Haeogawwmn BUHT
Oxynsp BEPTUKANBHOrO Kpyra
3akpenuTentHbi BUHT

LunuHapudeckii FOPWU3OHTENLHOTO Kpyra

ypPOBEHb
Hasoaswmn BUHT

3akpenuTensHbi rOpW3OHT@NkLHOrO Kpyra

BUHT

Kpyrneivt ypoBeHb
Pucynox 21-YcrpoiictBo anekrponroro teomonuta VEGA TEO —20
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O6o3Ha-
YeHne

HKUUA
Ha oy
aucnnee
CumBONn sepTukansHoro yrna SEl yKkaswBaeTcs Ha mecre
BEDTUKANbHCIO OTCUETa, NoKa 3puTentHas TpyGa He
NPOHAET YEPE3 MECTO HYNA TOPUIOHTANBHOR ocK. JTa
npouegypa ycTaHasnMBaeT MecTo HynA.
'
v v [0 SEH
[alglainins »
Ha 1 |,uDuu UD i
am—
(Cm. wacTe1.2.3, "HacTpoiikn nsmeperns’)
H CVMBON rOPH3OKTANBHOM YINa, WIMEPEHHOTO NO YaCOBOM
R crpenke
HL CUMBON rOPU3OHTANBHOTO YINA, M3MEPEHHOIO NPOTHE

YaACOBOH CTPEnKN.

L

CunBon, ykassiBaiowuii yposess 3apsga barapes.
(Cm. 4acTb 4, MCTOMHNK NUTaHKUA)

G Yrnoebie naMepeHns B roHax.
o, YKNOH.
(Cnt. yacTh 1.2.3, HacTpoitkn uaMepeHus)
Pucynok 22- Jlucnnen
Knasuwa DyHKUMA Onepauus
M3menenne wanpasnesus WIMEpEHUA
::;Z’;oai'i“n rOPA30HTANEHArO yrna no  Jvacoach
CTPENKE HA HANPABNEHHE MIMEepeHus
R hints i n p&:B qacoaoﬁf enku. Han aaﬁenue
rOpPK3DHTaNLHoM o R % P
yrna MEHAETCR NPU  KAXAOM  H2WaATHK
’ KNaBULLK.
YaepxaHue TeKyLwero 3HAYEHUA
FOPMAOHTANEEOrO YrNa HAR AUCNNes,
y } X
Vaepwatue Korpa Haxara 3Ta KNasWwa, OTCMET
TOPH3OHTANBHOrO yria murasr. TeoaonuT
oTcHeTa
HOLD FOPNIOHT RIBHORG MOXHC ROBEPHYTE 083 WIMEHESHAA
AL oTcueTa rOpU3CHTanNsHoro yrna.
bl MOBTOPHOE  HAXATWE  KNABKWW
Pa3bNOKNPYET OTCYET OPK3DHTENLHOMS
yrna
=
T 1 A ity himod sl
B | avcnnes u cere > Y IG1aBNLLY,
A MNOETOPHOE HEXaTHE LaHHOW KnasuLUu
: OTKINICMAET NOACBETKY.
[Mepexon OT rpaayCcoB/TOHOR K YKNOHY B
% ANs BEPTWKANbLHOrD yrna. Cum
V% YKNoH : A i Y Cumsan
%" NCABNASTCA Ha AWCNNee, Koraa
SKTUBVINNOBAH PEXKKM yENOHa
ObHynenue OBHyneHue aTCHeTa repUatHTanbHOM
OSET |CTeHera Kpyra Ha ancnnee, Hamarwe 3Ton
rOPU30HTANBHOIO | KNABAWW YCTAHZBRNWYAST CTCHET
Kpyra. C*00'00" Ha nicboe KanpasneHue.
o Biiicherne) BKNioHaeT/BhIKN0MaeT TEOA0NIT.
BLIKNKYEHKE . ! A :

PucyHnok 23 - @yHKIIMOHAJIbHBIE KJIABULIU
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Iloozomoeka Kk usmepenuio
Yemanoexka u copuzsonmuposanue:
1. YcranoBuTe mTaTuB HaJL TOYKOW U 3aKPEIIUTE HOKKH.
2. YcTaHOBUTE TEOJOJMT HA IUTATUB U 3aKPYTUTE CTAHOBOW BUHT.
3. [IpubnM3UTENH HO MPUBEIUTE HHCTPYMEHT K TOPU3OHTY IO KPYTJIIOMY yYpPOB-
HIO.
A) HUcnonb3ys noabeMHble BUHTBI A U B mepemecture my3bIpek Kpyrioro

YpOBHsI, 4TOOBI OH OKAa3aJICsl OCEPEANHE OT JICBOTO M MPABOTO Kpasi (PUCYHOK 24 a).

a. 0.
» & o O
oo ||log

Pucynox 24- IlpuBeaeHue HHCTpyMEHTA K TOPU30HTY 1O KPYTIIOMY YPOBHIO

B) Ucnonb3ys noabeMublii BUHT C, IepeMecTUTE My3bIpEK B IIEHTP KPYTIIOro
ypoBHS (pUCYHOK 24 0).

4. J171s1 TOYHOTO TOPU3OHTUPOBAHUSI MHCTPYMEHTA UCTIONB3YHTE NUITUHIPUY €-
CKHH YPOBEHb:

A) TlpoBepHuTEe MHCTPYMEHT TakuM 0Opa3oM, 4TOOBI My3bIPEK HUIUHIPHYE-
CKOTO YPOBHS OKa3ajcCsi B OJHOM M3 CIEAYIOIIUX IOJOXKEHUH. 3aTeM HCHOJb3Yys
MOTbEMHBIC BUHTHI A U B, mepeMecTrTe my3bIpeK B IEHTP YPOBHSI.

B) Iloepuute uHcTpyMeHT Ha 90° U mepeMecTuTe My3bIpeK B IIEHTP YPOBHS C

nomo1nkto BuHTa C (pucyHOK 25).

®_O eNre)

.............. g

=2

o || @

Pucynox 25- TouyHoe rOpU30HTHUPOBAHNE WHCTPYMEHTA UCTIONB3YS

UAJIHHAPUYECKUN YPOBEHD
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C) IToBTopuTe myHKTHl A 1 B, noka my3sIlpek He OyJeT B LEHTPE LMIUHApPUYE-
CKOTO YpOBHS IIPY IOBOPOTE MHCTpyMEHTa. Eciu 3TOoro He yjaaercs caenarh, CM. Io-
BepKH TeofonuTa— « KOCTUpOBKa UIMHIPUUECKOTO YPOBHS.

5. BrinonHUTE LEHTPUPOBAHUE MHCTPYMEHTA C MOMOUIbIO ONTHYECKOIO ILIEH-
Tpupa.

A) IloBopaurBas KOJbLO OKYJISIpa ONTUYECKOTO LIEHTPUPA, J0OEHTECH YETKOTO
M300paXKEHUsI CETKU HUTEH.

B) [loBopaunBas ¢okycupyromiee Koibllo ONTUYECKOTO IEHTPHUpa, A00eiTech
YETKOTO N300paKEHUs TOUKH, 10 KOTOPOU BBIMOJIHSAIOT LIEHTPUPOBAHUE.

C) 3akpenute cTaHOBOW BUHT U NPOBEpbTE (IIYHKTHI 3 U 4), 4TOOBI My3bIPbKU

KPYIJIOTO ¥ IUIMHAPUYECKOTO YPOBHS OCTABAINCH B CEPEAUHE ITUX YPOBHEM.

DoKyCcupyowee KoneLo:
goKxycupoeka

DOKyCUPyIOWLee uzobpaxenus

Konbyo okynapa:

hoKycuposka

Conmnu Humolr Cmanoeoil susm

Towka Ha zemne

Touxa & UeHMPe Cemky Humeil
ONMUYECKO20 UeHMPUPa

Pucynok 26 - LleHTpupoBaHrEe HHCTPYMEHTA € TOMOILBIO ONITHYECKOIO LIEHTPUPA
dokycupoBaHuEe 3pUTENBHON TPYObl: HABEIUTE 3PUTENIbHYIO TPYyOy Ha SIPKYIO
MOBEPXHOCTh U MMOBEPHUTE OKYJISIP 3pUTENBHOM TPYOBI 0 TEX MOP, MOKA CETKa HUTEH

He craHeT 4deTtkoi. Ciemure, 4ToOBI HE OBLIO Tapajulakca, BHIUMOTO CMEIICHHUS
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MEXAy TOYKOW BHU3MPOBAHUSA U CETKOM HUTEH IIpU nepeMeleHuu riasa. [lapamnakc
CHWKAET TOYHOCTh U3MEPECHUIA.

YT0oOBl YCTAHOBUTH HAIMYKE MTAPAJUIAKCA, BHIIOJIHUTE CIACAYIOIIHNE EHCTBUS:

1) HaBenute 3putenbHyto TpyOy Ha TOUKY BU3UPOBAHUSA U IIPUBEAUTE €€ B (O-
KYyC.

2) IlepemMeraiiTe 1y1a3 BBEpX U BHU3 WJIM BIIPABO U BJIEBO U CIEAUTE 33 CMELIE-
HUEM TOYKHU BU3HPOBAHUS OTHOCHUTEIIBHO MEPEKPECTHS CETKU HUTEN.

3) Ecnu napannakc ecTb, MOAPETYIUPYUTE OKYIISP.

Bcerna ycTpansiite napayuiakc nepes HayajaoM paboThl, YTOObI FapaHTUPOBATH
TOYHOCTb U3MEPECHMIA.

Ocna0bre (PUKCUPYIOLIME BUHTHI U HABEUTE 3PUTEIbHYIO TPyOy Ha LieJib, HC-
M0JIb3YSl BUBHPBI, PACTIONOKEHHbBIE HA/l ¥ TI0J] 3pUTEIBHON TPYOOH.

Cnenure, 4T0OBI MEXKTY TJ1a30M M BUSUPOM OBLIIO HEOOJBIIIOE PACCTOSIHUE.

H3zmepenue 2opu3onmanbvHixX y2nos:
1. HaBenuTe 3puTenbHYIO TPyOYy Ha TOUKY A.
2. Haxxmute «0SET», 4T0OBI OOHYJTUTH OTCUET TOPU3OHTAIBLHOTO KPYTa.
3. HaBenure 3putenbHyto TpyOy Ha BTOopyto Touky B. Ha skpane nmosiBuTCs 3HaueHue

yria Mexny Toukamu A u B (pucynok 27).

Pucynok 27- OmnpezeneHnue ropu30HTAIBHOTO yTiia

CumBoin «HR» Ha npucmiee o3HayaeT, 4To U3MEPEHUE YIiia BHIMOJIHEHO IO Ya-
COBOU CTPEJIKE.
CumBon «HL» Ha nuciiee 03Ha4aeT, 4TO U3MEPEHUE YTJIa BBHIOJIHEHO TPOTHUB

4aCOBOU CTPEJIKU.
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Yemanoeka zopuzonmanvnsix y2noe:

1. TloBopaunBaiiTe TEOJONUT 10 TE€X MOP, MMOKA HA JAUCILIEE HE MOABUTCS HEOO-
XOJIUMBINA OTCYET.

2. Haxxmure kmaBuiry « HOLDy. BeiGpanHsblit oTcuet OyeT MUTaTh HEKOTOPOE
BpeMSL.

3. HaBenuTte 3putenbHyio TpyOy Ha Touky U Haxkmute kKHONKYy «HOLD». T'o-
PU3OHTAIBHBINA YToJ OyAET OTCYUTHIBATHCS OT YCTAHOBJICHHOT'O 3HAUCHHUS.

H3mepenue 6epmukanvbHblX yeno8:

J171st u3MepeHusi BEpTUKAIBHBIX YIJIOB B TEOJIOJIUTE PEATU30BAHBI TPU CUCTEMBbI
orcueta. [lonpoOHee cM. B MyHKTe HACTpOWKH M3MepeHuil. Bribepure HEeoOXxoau-
Myr0 Bam cuctemy orcuera.

Hszmepenue yxnona:

Haxatuem kmaBumm «V%», MOXHO TNEpPEKIIOYaTh 3HAYEHUS BEPTUKAIbHBIX
YIJIOB Ha 3Ha4eHUs YKJIOHOB B nuana3zone ot 0% no 100%. Pexum nzmepenus ykio-

Ha OTMEUEH Ha JUCIUIee CUMBOJIOM «%» (pHCYHOK 28).

100 % 100 %
11
0 %- { 0%
100 % -100 %

Pucynox 28 - Msmepenune ykiaoHa

Hoeepku U ocmuposKku

IIpeoynpesicoenus:

[ToBepKH ¥ FOCTUPOBKH TEOI0JIMTA HEOOXOIUMO MPOBOIUTH B ONPEACIICHHOM
HOPsIIKE:

1. IToBepka u FOCTUPOBKA MIJIMHAPUICCKOTO YPOBHHI.
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2. IloBepka U FOCTUPOBKA KPYIJIOIO YPOBHSL.

3. IloBepka 1 FOCTUPOBKA ONITUYECKOTO LEHTPHPA.

Bcerna nposepstitTe pe3ysbTaThl OCTUPOBOK.

Ilosepxa u 1ocmuposka YurUHOPUYECKO20 YPOBHSL:

A) Pacnionoxxute T€OJOMUT TaK, YTOOBI MUIWHAPUICCKUI ypOBEHb ObLT ma-
paJuIelIeH JIMHUM, COSAUHAIONIEN 1Ba NOABbeMHBIX BUHTA A u B. IIpuBenure myseipex
B CEPEIMHY YPOBHS 3TUMU BUHTAMH.

B) IloBepuure teononut Ha 90° u mpuBeAUTE MY3BIPEK B CEPEIUHY YPOBHS
ObEMHBIM BUHTOM C.

C) Bepnurech B nepBoHauyanbHOe mnojoxkeHue (myHKT A). [IpoBepbre eme
pa3 My3bIpEeK U, €CIM HEO0OXO0JUMO, MOBTOPUTE omnepanuto. [loBepHUTE TEOTONUT HA
180°. ITy3pIpek He NOJKEH CMELaThCs U3 LIEHTpa ypoBHs. Ecnu oH cmemaercs, ne-
peiauTe Kk nyHKTy D.

D) C nomouipio IOCTUPOBOYHOM IIMHIJIBKU IMOBEPHUTE BUHT, MOKA My3BIPEK

HC CMCCTHUTCA HaA IIOJIOBUHY PACCTOAHUA OO0 CCPCANMHHOIO IIOJIOKCHUS ITYy3bIPbKaA.

"-1\\
i’

- —» (@ CMewernue
Monosuma nyssipbka
cMeLeHUR >
ny3sipbKa y

@ T

YmobLl nepemecmims Nyseipex,
nNoaspHUMS 3maom euxm

Pucynoxk 29- IloBepka ¥ FOCTUPOBKA IMJIMHAPUIECKOTO YPOBHS
E) Bepuurech B nepBoHa4aJIbHOE MOJI0KEHHE (ITYHKT A) U OBTOPUTE MyHK-

Th1 A-C 10 TexX mop, MmokKa my3bIpeK He OyIeT HaXOUTHCS B IIEHTPE YPOBHSI.

Ilosepka Kkpyanozo yposus:
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Ecnu my3bIpek Kpyrjioro ypoBHsS HaXOAMTCS B IIEHTPE IOCJE MPUBEICHUS B
LEHTP My3bIpbKa HUJIUHAPUUECKOTO YPOBHS, TO JaJbHEHIIass IOCTUPOBKA HE HYXKHA.
B npotuBHOM citydae HEOOXOAMMO CAENaTh CIEAYIONIee.

Hcnonb3yst FOCTUPOBOYHYIO MIMUIIBKY, TTOBEPHUTE FOCTUPOBOYHBIC BUHTHI, M10-

Ka Iy3bIPEK KPYIJIOrO YPOBHS HE IEPEMECTUTHCS B LIEHTP.

) —

Hcnonsaylime amu Jocmuposoyiible
BUHMbI 8na npusedeHuR Ny3sipbka
KDY2/1020 ypO8HRA 8 UBHMP.

UmoBu! ny26ipeK CMECcmUuIcn
YK23aHHbIX Hanpasneruax:

Samasume

amom suHm
Ocnebbme
amom ausm

Pucynok 30- [ToBepka 1 10CTUpPOBKa KpPYTIOTO YPOBHS

He nepetsruBaiite 1ocTUpOBOUYHBbIE BUHTHL. OcnaObTe OJMH BUHT Ha Y4 000poTa

BHUHTA, 3aT€M 3aTSHUTE APYTrOi BUHT TaKKe Ha 4 00opoTa.

Tlosepxa u ocmuposka onmu4ecko20 yeHmpupa.:

JlanHas roCTUPOBKa HEOOXO0auMa, YTOObI JUHUS BU3UPOBAHUS ONTUYECKOTO
LIEHTPUPA COBIIaJaa C BEPTUKAIBHON OCBIO.

A) HaBenurte ontuyeckuil HEHTPUP HA TOUKY C MOMOIIBIO MOABEMHBIX BUH-
TOB WJIM, OC1a0UB CTAHOBOW BUHT U NE€PEIBUHYB MHCTPYMEHT K TOUKE.

B) IloBepuute Teogonutr Ha 180° U MOBTOPUTE BU3HPOBAHUE YEPE3 ONTUYE-
CKMI 1eHTpup. Eciu Touka HaXOOUTCS B LIEHTPE Kpyra IMoJjs 3peHHUs] ONTUYECKOTO

IIEHTpUpa, FOCTUPOBKA HE HY>KHA. Eclii ke HET, TO HEOOXOUMO MEPEUTH K IMyHKTY

C.
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C) CHuMHUTE KPBILIKY IOCTUPOBOYHBIX BUHTOB ONTHYECKOro HeHTpupa. Ilo-

BCPHHUTC €C IIPOTHUB 4acOBOM CTPCIJIKHU. 338 YBUOUTC YCTHIPC FOCTUPOBOYHBIX BUHTA.

Cueuerue

Monosuxa
CMEeWEeHUR

o

Mepemecmume
: nepexpeacmue ¢
— =g MOMOWSID 3MUX
' OCMUPOBOYHBIX
BUMMIOB

KpbilwKa I0CcMmupo8cyHo20 BuHmMa

Pucynok 31- [ToBepka 1 10cTUPOBKa ONTHYECKOTO [IEHTPUPA

D) Mcnonb3yst 10CTUPOBOYHYIO IIIMUIIBKY, TOBEPHUTE FOCTUPOBOYHBIE BUHTHI
HAIlOJIOBUHY CMEUIEHUSI MEPEKPECTUsl CETKH HHUTEW LieHTpupa oT Touku. Ocnaldbre
OJIMH BUHT Ha Y4 000pOTa, 3aTEM 3aTSIHUTE IPOTUBOIOJIOKHBIA BUHT Ha %4 06opoTa.

E) IloBTopsiite nmyHKkTHl A-D, 1oka rnpu nmoBopoTe BOKPYT BEPTUKAIBHOU OCH

HHCTPYMCHTA CMCHICHUC HE IIPOIMAACT.
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Yemanosxka mecma HYJAL 6epMUKAIbHO20 Kpyed.

Onepauun

KnaBuuw a

Oucnnen

To4yHOB ropW3cHTUPOBaHWE TeoACNMTE

HET

Hawmure knaenwy V% v yaeprvsante ee
NoKa HBKMMAETE KNasuwy niuTaqus. Ha
OVCINes TEQAONWTE NOABUTCA DEHNM
YCTEHOBKA MECTA HyNA BEPTUKANBHOM KRyra.

V%
@

Vv

0 SEr

NosepHuTe 3puTeneHy TRYBY, YTobkL!
yCTaHOBWTE MECTO HYNA. Ha aucnnee
noseutcs “STEP--1"

v
Hr

95°10'20"
STEP---1 i

Haeepwre aputensHyo Tpyby Ha uens,
DacNONOMEeHHYK BNWaKo K ropyacHTy Ha
DacCTOAHWW NpuMepHo 100 M. HammuTte
V%", [laHHble ANA NepBoid ToqKn ByayT
coxpaHeHsl. Ha gucnnee nossktca "STEP--
2",

V%

vV
Hr

95°10'20"
SFEP—2  §

MNepesepHTe 3pUTENEHYHD TRYDY M CHOBE BIW-
3IMPOBYIATE €8 Ha HaqansHyo Tosky. Havkmure
V9%, [laHHsle ANA BTOPOWA TOYKW ByayT co-
XDEHEHEI, M MECTO HYNA BEPTUKANBHOM Kpyra
OyneT ycTaHoRNeHo. [Nocne HaKaTuA Knasm-
LU VHETPYMEHT NOASCT S8YKOBOW CUrHan u
BEPHETCH B PEXMUM 0DbMHLIX M3MEDEHMN.

V%

vV
Hr

261°12'43"
180°00'00" i

1. 3mMepuTh TOPU3OHTAIBHBIA M BEPTUKAJIbHBIA YIJIbl IPU MMOMOIIU 3JIEKTPOHHOTO

TeomoauTa. JJlaHHbIe 3aHeCTH B TaOIUIIEI 4 U 5.

Tabnuna 4- Pe3ynbTaThl UBMEPEHUI CO CTAHIUU

Ne Ilonoxxenue No
VYron B Bep
CTaHIIUNA Kpyra TOUYKH
KJI 7 13°45'20"
8 13°45"25"
A
KII 7 13°45'30"
8

55




Tabnuna 5- Pe3ynapTarel u3MEpeHU B TOUKE HAOIIOACHUS

Touxka [Tonoxenue N Vep
HaOJI0ICHUS Kpyra
KJI 6°30'10"
5 6°30'10"
KII
6°30'10"

Ilpakmuueckaa paooma Ne 3 « Boituucaumenvnasn oopadomka 3aMKHymo20 meo-

00SITUMHO020 X004

Lenv padomeur:

1. Haywumwbcs sbiuucinams KoOOpoOuHamvl MmMovex 3aMKHYMO20 meo0OoIUMHO20 X00d.
Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTICHCHOCTIU,

- pabouas mempaov.

B pe3ysabTaTe BbINOJHEHUS IPAKTHYECKOI Pa0OThI CTY/IEHT /10JIKEH::

3HATh: TTOCJICIOBATEIHPHOCTh U3MEPEHUH MPH MPOJIOKEHUH TEOJOJIMTHOTO X0/1a, CYTh
KOHTPOJISL YTJIOBBIX U JIMHCHHBIX U3MEPEHHUH B TCOJIOJMTHBIX XOJIaX, aJITOPUTMBI BbI-
YUCITUTEILHON 00paOOTKH.

yMeTh: BBITIOJIHUTh BBIYUCIICHUS IS TTOJIYYCHHUS KOOPAMHAT TOYEK TEOJIOIMTHOTO
Xo/1a.

MeToauKa BbINOJIHEHUSA PA0OTHI

T€O}10J’II/ITHBIM XO0JO0M Ha3bIBAIOT CUCTEMY 3aKPCIIJICHHBIX B HATYPEC TOYCK, KO-

OpAUHATBI KOTOPBIX OIPCACIICHBI U3 U3MCPCHUSA YTJIOB U paCCTOHHHﬁ. TGOI[OJ'II/ITHI)IG
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XO0Jibl, KaK MPAaBUJIO, TPOKJIIAIBIBAIOT MEXKY TOYKAMHU TOCYJAPCTBEHHOW Teojie3ude-
CKOM CETH.

Teooonumusie X00bl - T€OJIE3NYECKHUE TTOCTPOCHUSI B BUJI€ IOMAHHBIX JIMHUH, B
KOTOPBIX YIJIbl U3MEPSIOT MOJHBIM IIPUEMOM TEO0JIUTA, a JJIMHBI CTOPOH JIEHTAMH,
pyJIETKaMHU WM JATbHOMEPAMMU.
3amknymuiti xo00. [IpokiiagbiBaeTcsi MO rpaHUllaM y4yacTKa, MOJJIEKAIIEr0 CheMKE, B

BU/JI€ 3aMKHYTOI'0O MHOTOYTOJIbHUKA (ITOJMIOHA).

1. BeiOpath UCXOIHBIE JaHHBIE:
JlaHHBIE TTOJIEBBIX M3MEPEHUM YIJIOB MOBOPOTA W JUIMH JIMHUHN B35ATh B TabmuIie O.

Tabnuua 6- JlaHHbIE TIOJIEBBIX U3MEPEHUH YIJIOB MOBOPOTA U JJIMH JTUHUN

Ne yria N3mepsieMble yIiibl JUTMHBI -

IIOBOPOTA (mpaBble 1O XOAY) HUl, 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"

- 3HAYEHHUE TUPEKIIMOHHOTO yraa O 12 = 24° 55’

- KoopauHathl X3 U Y1 HadanbHOU Touku 1 (0, 0)

2. Briucarh B OJaHK BEJOMOCTH BBIUMCICHHSI KOOpJAWHAT (CM. Tabiuiy 9) naHHbIS
MOJICBBIX U3MEPEHUM YriioB moBopota (rpada 2) u amvH auHui (rpada 7), KOTopbie
OepyTcs B UCXOIHBIX JTaHHBIX:

3. IToxcuuTath CyMMy IPAaKTHUECKHUX MPABbIX MO X0y yIJIoB By, 1o popmyne:
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%Bup. = P1 + P2+ B3+ Pa + B,
[Toacuntate CyMMY TEOPETHYECKHUX YTIIOB, 3 Preop. KOTOPAS OMPEACTHTCS MO (POp-

MyJIe:
£ Breop. = 180° (N - 2),

rjie N - 9MCjI0 YIJIOB B 3aMKHYTOM TOJIUTOHE.
4. OnpenenuTh BENUIUHY HEBS3KH Tpnpaxr. ; CYMMBI 3 Bnpagr. YIJIOB 3aMKHYTOTO TOJIH-
roHa 1o ¢popmyJe:

anpz Z:Bnp.' ZBTGOp. )

rae  &PBupacr. — CyMMa IPAKTUYECKUX MPABBIX IO X0y YIJIOB
% Breop. — CYMMa TEOPETUUYECKHUX YTJIOB.

CpaBHUTH MOJTYYEHHBIN pe3yIbTaT C JOMYCTUMON HEBSI3KOHU fgyon. , OTpenmensemoii mo

dhopmyie:
fBZlOH. =2t \/ n,

rae N - 4ucio U3BMEPCHHBIX YIJIOB B IOJIMTOHE

t — Tounocts puGopa 0° 00'30"

Ecnu meBsizka fguon. >= fpnp., TO €€ HEOOXOAMMO pactipeenuTh Ha U3MEPEHHBIE YTIIbI,
oOpa3oBaHHbIE HanbOJIee KOPOTKUMH CTOpoHaMu. [Ipyu HanmMuuy NpUMEPHOTo paBeH-

CTBa CTOPOH NOIpaBKa Vg B U3MEPEHHBIN Y01 BBIYUCIAETCS IO (OopMyJIe:

VB = fBHIl/ n,

[TosyuenHble nmompaBku Vp 3alnuchIBalOT B rpady 3 HalpOTHUB COOTBETCTBYIOIIETO

M3MEPEHHOTO YIJIa.

I/ICHpaBJ'IeHHBIe S3HAYCHUA YIJIOB IOBOPOTA TCOAOJIMTHOIO XOAa 3allMCBIBANOTCA B

rpady 4.
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IlTocne BBCACHHSA IIOIPABOK CyMMa HMCIIPABJICHHBIX YIJIOB ITOJIMI'OHA JOJIDKHA OBITh

paBHA TEOPETUYECKON CyMME YTJIOB.

5. BpUUCIUTH TUPEKIIMOHHBIC YTIIbI BCEX JUHUM MOJUTOHA 10 hopMyIie:

o 2-3 = o012 + 180° — B2

034 = o3 + 180° — B3 u T.A.

3HauyeHHUE HCXOJHOT'O JTUPCKIMOHHOTO YIJIa O1-2 IIPUHATDb U3 HCXOJHBIX TAHHBIX.
KOHTpOJ'IGM BBIUHCJICHUI AUPCKIHUOHHBIX YIJIOB CIIYJKHUT IIOJYUYCHHUC B KOHIIC BBIYHC-

JICHUH Ha4YaJILHOTO AUPCKOUOHHOI'O yrijia O1-2.

6. ITo BeIUMCIEHHBIM 3HAYCHHUSAM JUPEKIIMOHHBIX YIJIOB OMPENCTUTh pyMOBI I, U 3a-
MACHIBATh B Tpady 6 ¥ COKpAMEHHO YETBEPTH, TJIe PACTIONOKEH PyMO Ka)KJIOTO yTJia.
[Ipu BeIUMCIEHUN PYMOOB UCIIOJIB30BAThH TAOIUILY 7.

Tabnuua 7- Berancnenue pymMOoB

YeTBepTh o r
| CB 0...90° o
Il FOB 90°...180° 180° - a2
111 103 180°...270° os - 180°
IV C3 270°...360° 360° - o4

7. B rpady 7 3anucarb IJIUHBI JUHUN W ONMPEACIUTh JJIMHY xoAa D (cymma niuH
JIUHUN).
8. BeruuciuTh nmpuparieHue KoopauHat mo pymOam I u aimuHam auauid d 1o Gopmy-
JIaM:

AXi=d - cos I

AYi=d-sinr;

[Tpupanienrs KOOpJAMHAT MPU 3aITUCH B BEAOMOCTbh MOKHO OKpyIJIsITh 10 0,001 M.
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3HaKU TpUpALICHUN OyayT 3aBUCETh OT TOTO, B KAKOW KOOPJAMHAIMOHHOW YE€TBEPTH
HAXOJIUTCS Ta WIK JApyras CTOpoHa mojuroHa. [Ipu ompenencHun 3Haka mpupaiie-
HUS UCITOJIH30BaTh Tabmiry 8.

Ta6nuna 8- OnpeneneHue 3HaKa IpupaIicHus

Haszpanue CB OB 103 C3
pymMOOB
3nakn A X + - - +
AY + + - -

9. IloacuuTate HeBs3ku fx u Ty B mpupaiieHUsIX KoopauHat mo GopMyJsiam:

fo= Z:A>(i;
fAy: TAY .

10. OHpeI[eJ]I/ITB AOIIYCTUMOCTD IIOJYYCHHBIX HCBA30K, BBIYHUCIHUTL TJI 3TOI'O abco-

JIOTHYIO HEBsI3KY fas. 110 popmyie:

fise =V (F2)2 + (fa)2

U JOITyCTUMOCTb OTHOCUTEIBHON HEBSI3KU:

forn=fac/ZD = .. <mm=1/2000 |,
rae D — mmnHa xona, m
11. Ecnu nmonmy4yeHHass OTHOCUTENIbHASI HEBS3KA MEHBIIIE WM PaBHA MPEACIBHOM, TO
HE00XO0MMO TIPOBEPUTH, YUTOOBI CYMMBI MPUPAIICHUI PAaBHAIUCH HYIIO, T.€. SAX| =
0; 3AYi=0, ecnu ycioBue HE BBIIIOJIHEHO, BBOATCS MomnpaBku B rpader 10 u 11.
VBsi3ka TpupaiieHnii MPoOU3BOAUTCS OTACIBHO TO abciuccaM M opauHatam. Ilo-
MIPAaBKU PACHPEACIISIFOTCS HAa BBIYMCIIEHHBIE NMPUPAILICHUS MPONOPIUOHANIBHO JINHE
CTOPOH U BBOJSTCS CO 3HAKOM, 0OpaTHBIM 3HAKY HEBS3KHU.
12. ITocne BBeneHus nonpaBok B rpadel 12 u 13 3anucath ucnpasieHHbIE pUpalie-

HU.
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13. ITo ucnpaBiaeHHBIM 3HAYEHUSIM MPUPAIICHUNA KOOPAUHAT BBIYMCIUTh KOOpPAUHA-
THI BEPIIMH MOJUTOHA, I 4ero B rpadax 14 u 15 3amucaTh UCXOIHBIE KOOPIUHATHI
X1 1 Y1 HadasibHOU TOYkM 1. Beruucienue KoOpAMHAT OCTAIbHBIX TOYEK MOJIMTOHA
MIPOBOAMUTCS 110 (hOpMYyJIaMm:

Xnocneu: pes s A><i;

ynocnez( = ynpez[ * AY,

KoHTposieM npaBUIIBHOCTH BBIUMCIECHUS KOOPAMHAT BEPIIUH YIJIOB IIOBOPOTA B CIIy-
4ae 3aMKHYTOTI'O ITIOJIMIOHA CIIYKUT ITOJy4YE€HHE KOOpANHAT X1 U Y1.

Tabnuma 9— BeqoMocTh BEIYUCICHUSI KOOPAUHAT

Buwiuucaennsie Henpasaen
N B TTon- (g a * | imoed nPupawerus | Monpaexu mew Koopdunama:
movex| Puss | pagxu | Pucnpan. TP poynes |0
yeon AX AY | AX (AY | AX | AY | X Y
1 110°01" 1o0°o1' o 0
24°55 | CB 24°55' | 20,583 +18,667| +8,672|-0,002 1 +8,667
2 |ugqy 114°46' +1 +8,007
90°09' (IOB 89°51'| 19,925 | -0,052 | +19,925-0,002 0,054 | +19,92
3 |100°17" |-0°0r’ |100°16' +18,6111+28,587
169°53110B 10°07| 17,378 | -17,103| +3,052| 0,002 -A7,11 |+3,047
4 |120°¢' 120°06 +1,501 131,634
229°4 49°47|23.479| -1516 |r17,929|-0,002 -0,005-15,162 |17,934
5 | 94’51 | -0°0r'| 94751’ ' 13,661 | +13,7
314°56 C3 45°04' |19 345 | +13,663 | - 13,695|-0,002 13,661| -13,7
1
LP ey = 180° (1 - 2) = 540°00' Jauna x0da ID = 100,71 +32,33 +31,649 + 32,326 + 31,634 x,=x, +AX
Yaa0eaa nesazxa -32,32 -31,624 - 32)326 L 3‘!634 V.=¥y,+ AY
SPe = TPy - Ery = Heaasiu npupawjenuii f,, = 0,01 f,, = 0,025 fa=0 fy=0

=540°02' - 540°00' = 0°02’

AGcomomuan neeasxa x0da [, = W(f,) + (f,,)' = o,01" + 0,025’ = 0,026926
Y2n06an nearaxa HAonyemumocms ommocumensnoit neessxu /. = [,/ ED < 1/ 2000
from = 20NN = [ = 0,026926 M / 100,71 = 0,000267 < 1 / 2000 = 0,0005
=2%0°00' 30" \5 = 0°02'14'
t = 0° 00' 30" n - wucao yaaos
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Ilpaxkmuueckaa paboma Ne 4 « Hanecenue mouek 3aMKHymo2o meoooaumHnoz2o

X00a HA NJIAH)

ILlenv padomeur.
1. Pa3zeumv Ha8blKu nOCMpOoeHUst KOOPOUHAMHOU CEeMmKU.

2. Haytmmbc;l HAHOCUMb MOYKU Me0O0IUMHO20 X00d NO Koopdunamam HA Nian.

Oobecneuenue:
- NUCLMEHHO - HePMEINCHbIEe NPUHAOLEHCHOCTIUL,

- pabouas mempaoe.

B pe3yabTarte BbINOJHEHHUS MPAKTHYECKOI PA0OTHI CTYIEHT J0JIZKEeH:
3HATH: METOJIUKY HAHECEHUS TOUEK TE€OJO0JUTHOIO X0/4a Ha TIJIaH.

YMETb: HAHCCTU TOYKH TCOAOJIUTHOI'O XO/Ja 110 KOOPpANHATaAM Ha ITJIaH.

MeToauka BbINOJHEHUS PA0OThI

1. IToctpouts Ha yepTekHOU Oymare koopAuHaTHYO ceTKy B M 1: 500 (cM. pucyHok
32). Taxxe Ha ATOM JIUCTE BBHIYEPTUTH TAOIUILy M BHECTH B HE€ KOOPAMHATHI X H Y
BCEX TOYEK.

2. [To xooparHATaM BEPIIIMH TEOJOJIUTHOTO X0J1a HAHOCAT BCE TOUYKH, IPOBEPsIS pac-
CTOSIHHE MEXIY HUMHU [0 MaciiTady U rOpU30HTAJIbHBIE YIJIbl, CPABHUBAS UX C JUTH-
HaMH CTOPOH, 3allMCaHHBIMU B rpade 7 U rOpU30HTAIbHBIMU yTJIaMU, 3alIMCAaHHBIMU

B rpade 4 (cm. Tab. ctp. 59).
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/ 19,925
3
| FOB 10°7
17,378
o Y
103 49°47
23,479
1 2 4 5
o | 18,665 | 18,611 | 1,501 |-13,661
o | 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

Pucynok 32- CxeMa T€010JUTHOTO X044
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Ilpakmuueckaa paboma Ne 5 « Bvtuucnenue ommemok nogepxnocmu

dynoamenmay

ILlenv pabomuwr:

1. Hayuumbscs 6blnoIHAMb 8bIYUCTUMENLHYIO 00PAOOMK)Y MAMeEpUaios HUBEIUposa-
HUSl NOBEPXHOCMU NO K8AOPAMAM.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCHIU.

- pabouas mempaoe.

B pe3ynomame 6vtnoninenus npakmuyeckoii padomuvl CmyOeHm 00HCEH:
3HATh: AJITOPUTMbI BBIYUCIUTEILHON OOpaOOTKU PE3yJIbTATOB HUBEIUPOBAHUS TO-
BEPXHOCTH IO KBaJpaTam.

YMeTh: BBIUUCIISATHh YEPHbIE OTMETKH (OTMETKHU 3€MJIH).

MeToauka BbINOJHEHUS PA0OThI

1. 1o naHHBIM CXEeMbl HUBEIMPOBAHUA M OTMETKE pernepa Hgrp QpyHIamenTta
BBIUHCIIUTH OTMETKU MOBEPXHOCTU (DYHIAMEHTA, a TaKXKe paboyne OTMETKHU, Xapak-
TEPU3YIOLIME TOJIUHY CJIOS MOAKIAAKMA OETOHA, KOTOPbIE HAMJIEKUT 3aMucaTh Ha
cXeMme.

Ha nmoBepxHocTu BO3BeAEHHOIO PyHIaMeHnTa pazmepom 10x10 m Oblna pas-
OuTa ceTka KBaJIpaTOB CO CTOPOHAMHU 2xX2 M M MPOU3BEIICHO HUBEIMPOBAHUE HX
BEPIUIMH. B3sATbIE OTCYETHI IO YEPHOU CTOPOHE HUBEIMPHOW PEUKHU, YCTAHABIMBAC-
MOH IOCJIEOBATEIbHO B BEPIIMHAX KBAAPATOB, 3alIMCAaHbl HA CXEME HUBEIUPOBA-
HUS IOBEPXHOCTH.

Jlyig mepeaum OTMETKHU € pernepa Ha MOBEPXHOCTh (PyHAaMEHTa HUBEIHPHYIO
peliky BHauaje yCTaHOBHWJIM Ha penep U B3suik oTcyeT (1614) mo uépHoil cTopoHe

PEUKHU.
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OTMmeTKy periepa A KaKJ0oro BapuaHTa MPUHATh KaK PEKOMEHI0BAaHO B 3a-
naye Nel, T.e. KOTMYECTBO COTEH METPOB PABHO €IMHUIIE, @ KOJIMYECTBO JIECATKOB U
SIVHHI] METPOB COCTABJISIIOT JIBe Tociiequue mudpsl yueOHoro mmdpa. ITu ke
udpel cTaBATCS U MOCIe 3ansaToi (M, cM, MMm). Hanpumep, s yaebnoro mudpa
352 ormetka peniepa 6yaet Hgp = 152, 152.

[TpoekTHyIO (KpacHyI0) OTMETKY TOPHU30HTAILHOM TTOBEPXHOCTH (PyH/IaMEHTA
Hrp 1151 KaX10TO BapuaHTa cieayeT NpUHATh HAa 898 MM BbIIIIE OTMETKH pernepa
Hrp. Hammpumep, 11t mudpa 352 npoektHas orMeTka Oyzaer paBHa: Hy, = Hgp +
0,898 = 152,152+ 0,898 = 153,050 m.

B yci0BUSIX MOHTa)XKHOUM TUIONIAJKK HAa3HAUYEHHUE MPOEKTHOTO TOPU30HTA 3a-
BHCHT TJIaBHBIM 00pa3oM OT TEXHOJOTHYECKOW CXEMbl MOHTa)Ka MPOMBIILICHHOTO

00opy10BaHUS.
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CxeMa HUBENMPOBaHUS TOBEPXHOCTEHN (PyH/1aMEeHTa
Y BBIYHMCIICHUS YEPHBIX OTMETOK

M 1:100

Penep Hrp = .....

(1812)
3,030 3,035 3,034 3,036 3,045
1 2 3 4 &)
0934 0929 0930 0928 0919
7 8 9 10 11
0937 0920 0918 0916 0922
13 14 15 16 17
0913 0925 0932 0920 0933
19 20 21 22 23
0920 0918 0921 0916 0930
25 26 27 28 29
0920 0929 0919 0930 0925
31 32 33 34 35

0930 0922 0918 0923 0913

3,036

0928
12
0931
18
0926
24
0928
30
0914
36
0914



Breraucnenue pa60qnx OTMCTOK, OIIPECACIIAIOIINX
TOJIIIUHY CJIOA ITOJAKIIAIKH OeToHa

-0,020 -0,015 -0,016 -0,00.. -0,00.. -0,00..

-0,00..

-0,00..

-0,00..

-0,00..

-0,00..

[IpoekTHast OTMETKA TOPU30HTAIBHOM MOBEPXHOCTU (PyHIAMEHTA . ...........
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Ilpakmuueckaa padboma Ne 6 «Bvtuucnumenvnas oopadbomka y»cypuana Hueeiu-

poeanus OnOPHvIX noeepxnocmeﬁ»

ILlenv pabomuwr:

1. Hayuumwcs 6blnonnams 06pabomky noneso2o HCypHAla HUBEIUPOBAHUS ONOPHBIX
nogepxHocmeu.

QOobecneuenue:

- NUCLMEHHO - YePMENHCHbIE NPUHAOTEHCHOCHIU.

- pabouas mempaoe.

B pe3ynomame evinonnenus npakmuyeckoii padoomusl CmyOeHm 00HCEN:
3HATh: METOJIUKY 00paOOTKU PE3yIbTATOB HUBEIMPOBAHUS OMTOPHBIX MOBEPXHOCTEH.

yMeThb: 00padaThIBaTh MOJIEBOM KypHAJI HUBEIMPOBAHUS OIMIOPHBIX TOBEPXHOCTEM.

MeToauka BbINOJHEHUSA PA0OTHI

HusenupoBanue ONOpHBIX MOBEPXHOCTEW KOHCOJIEW MPOAOJIBHOTO psAla Ke-
JI€300€TOHHBIX KOJIOHH MPOMU3BEICHO C OJHOW cTaHIMu HuBenupoMm H-3, yctaHoB-
JICHHBIM HA OJIHOM M3 KOHCOJIEN ITPOTHUBOMOJIOKHOIO psAta KojaoHH. Illar konoHH pa-
BeH 6M. OTCUETHI MPOU3BOAWINCH IO KPACHOW M YEPHOU CTOPOHAM IOJIYyTOpPaMeT-
poBou perikd. Ha 0CHOBE MOJIyYE€HHBIX PE3yJIbTATOB IPOU3BECTHU:

- BBIUHUCIIUTENIbBHYIO 00pa0OTKYy KypHaJla HUBEJIUPOBAHUS OMOPHBIX IMOBEPX-
HOCTEN KOHCOJIeH KOJIOHH JUIsl YKJIaJKU MOJKPAHOBBIX 0aJIOK;

- cocTaBJeHHe TPOoUiIs O OCH OMOPHBIX MOBEPXHOCTEN KOHCOJIEH KOJIOHH C
HAHECEHUEM JIMHUI (PaKTHUECKOTO MOJIO0KEHUS KOHCOJIEH MO BBICOTE;

- HA3HAYEHUE MOHTAKHOTO (BBIPABHEHHOI'0) TOPU30HTA C OINPEIEICHUEM
TOJILIUHBI TTOJIKJIAI0K Ha KaXKI0U OIope.

OTMETKY TMOBEPXHOCTH KOHCOJM HAYAJIbHOW KOJIOHHBI, YCTAHOBJICHHOW Ha
ocu A/1 nnst KaXa0ro BapuaHTa MPUHATH YCIOBHO: KOJIMYECTBO COTEH METPOB PaB-

HO CIMHUIIC, & KOJIUYICCTBO ACCATKOB M €AUHUIL METPOB COCTABJIAIOT ABC IMMOCICIHUC
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udpsl yueoHoro mudpa. ITH ke HUPpPbI CTABITCS U MOCIE 3anATON (M, CM, MM).
Hanpumep, mis yue6Horo mmudpa 221 orMeTka nepBoit KoiaoHHBI (A/1) coctaBiseT
H1=121,121.

1. O6paboTka *KypHajia HUBEJIUPOBAHUS KOJIOHH

1.1. Beruncienne MOBEpXHOCTEH MIPOU3BOIAT 1O (HopmyJie

h=3-1I,
rjae 3 u [1 — oTcuéThl 10 3a/iHeN U nepenHen peiike (rpadwl 3 1 4 B )KypHale
HUBEJIMPOBAHUA).

OnpenensroT NPeBBILICHRE MEKy HAYAIBHON U KaXI0MW ITOCIEAYIOLEN TOY-
KaMM JBaXIbl 110 OTCUETAM, CHIEJIAHHBIM 110 YEPHOM M KPacCHOW CTOPOHAM PEMKHU.
Pe3ynpTaT 3anuceiBatOT B rpadel 5 1 6 )KypHana HUBEIMPOBAHUSA B 3aBUCUMOCTH OT
3HAaKa MpeBblleHus. [Ipu pacXxoXIeHHHM NPEBBIIEHUM, BBIYHMCICHHBIX IO JIBYM
CTOpOHaM peiiku, He OoJee 2 MM 3alMChIBAIOT O] YEPTOMl UX CpeaHEe 3HAYEHUE,
OKPYIJISISL 10T MUJUIMMETpA 0 YETHOTO 4Hciia MIWIIMMETpoB. [IpumMep Bbrumciie-
HUS NPUBEJEH B J)KypHaJe HUBEJIMPOBaHUs (IpuioxeHue 1).

1.2. KoHTpoJIb BEIYHUCTICHUS MPEBLIIICHUH.

[MoacuuThIBatOT cymMMy Beex 3amauux (2 3) u mepennux (2 IT) orcuéroB mo
4EpHOI U KPACHO# CTOPOHAM PEiKH, YUUTBIBAs, YTO Y, 3 paBHA OTCYETY MO peiike
Ha Touke A/l, yBeIMYEHHOMY B 5 pa3, TaKk Kak BBIYUCICHHE ISITH MPEBBIIICHUI
IIPOU3BOJAMIIOCH OTHOCUTEIBHO MEPBOK KOJIOHHBL..

[MoacuuThiBalOT CymMMmy mnpeBbliieHuid (2. h), BBIYMCICHHBIX MO YEPHOU |
KpPaCHOM CTOPOHAM pEHKH, a 3aTEM CpEHEE CYMMapHOE IIPEBBIILICHHUE.

2N o= 2 3 wepn. - 22 T wepns

Z h KpacH. = Z 3 KpacH. ~ Z I1 KpaCH.;

TN pemn= 2N wepu + 22 N e,
2

CrnenyeT BBIUUCIUTH U 3amKcaTh B rpadbl 5 U 6 OTIEIBHO CyMMY BCEX CPEJ-
HUX MOJIOXHUTENBHBIX X, (+h) u oTpumaTenbHbix ) (-N) MpEBBINICHUH , a TAKXKE pe-

3ynbTUpYIOIIYI0 cymmy > h=>(+h)+ >(-h). Ecau pe3yasTupyromas cymma mpeBbl-
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LICHUH Zh TOYHO COBIAAACT 11O BEIMYHMHE U 3HAKY C paHCC BbIYMCIICHHBIM CPCIAHUM

CYMMAapHBIM MTPEBBIIICHHEM 2. Nepenyr., TO BEIYUCIICHHS ClICIIAHBI BEPHO.
Z h cpe/:[H.: Z h
2. BrluncieHue 0TMETOK OMOPHBIX MOBEPXHOCTEW KOHCOJICH KOJIOHH
OTMETKH MOBEPXHOCTEH KOHCOJIEH KOJIOHH PEKOMEHYETCS! BHIYUCIUTH JBa-
YKIbI: METOAOM MPEBBILIEHUI U METOJAOM F'OPU30HTAa NHCTPYMEHTA.
2.1. BerunciieHne OTMETOK IMOBEPXHOCTH KOHCOJHM KOJIOHH METOJOM IPEBBI-
IICHUH CJIETyeT BBIMOIHATE IO opMyIie
Hi= Hi+h i,
rjae i - MOPSIKOBBIA HOMEP KOJIOHH;
Hi - oTMeTka OnmopHOi MOBEPXHOCTH KOHCOJU KaXKJIOM MOCIETYIOIeH KO-
JIOHHBI;
Hi - oTMeTka onmopHO# MOBEPXHOCTH KOHCOJIU HaYaIbHOM KOJIOHHBI A/l;
hi.1 - COOTBEeTCTBYIOIIIEE MPEBBIMICHUE MEXKIY Ka)JI0H MOCIeAyIOIIed |
HayajabHOU A/l KOJIOHHAMH.
Hanpumep, oTMeTKka NMOBEPXHOCTHM KOHCOJM KOJOHHBI, YCTAHOBJIEHHOW Ha
ocu A/2, Oynet paBHa:
H, = Hy+h;.
[Tpunumas, nanpumep, ormetky Hi = 90,117, Oynem umeTs:
H,=190,117 + (- 0,007) = 90,110.
2.2. Topuzont unctpymenta (I') Beramcnsitor o popmyie
I'M=H;+ 3,
rae Hi - oTMeTka KOJIOHHBI, YCTaHOBJIEHHOM Ha ocu A/1;
3 - OTCU€T 1O YE€PHOM WM KPAaCHOM CTOPOHE PEWKH, YCTAHOBJIECHHON Ha
KOHCOJIM 3TON KOJIOHHBI.
Hamnpumep, ecnu H; = 90,117:
' wepu. = 90,117 + 0,221 = 90,338;
I'M pacu. = 90,117 + 4,943 = 95,060.

OTMETKH KOJIOHH MCTOJZOM I'Oprn30HTa UHCTPYMCHTA BBIYUCIIAIOT 110 Q)opMyne
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Hi=THU - 11,

rae Il - oTcu€r mo 4€pHOM MM KPACHOM CTOPOHE IMEPENHEN PEUKU, YCTAHOB-
JICHHOM HA TOYKE, OTMETKY KOTOPOW HAJ0 ONPEICIIUTb.

Hamnpumep, 11 KOJOHHBI, yCTaHOBJIEHHON Ha ocu A/2, OTMETKa KOHCOJIH PaB-
Ha:

Han = TU wepu. - Hugpn = 90,338 - 0,227 = 90,111;

Han =TW acu. = I pacu. = 95,060 - 4,951 = 90,109;

Hax cpen- = 90,110

OTMETKH KOJIOHH, MOJYYEHHBIE METOJIOM FOPU30HTAa UHCTPYMEHTA, TOJKHBI

OBITH PpaBHBI COOTBCTCTBYIOIIUM OTMCTKAM, IIOJJYUYCHHBIM MCTOJA0OM HpeBBIIHGHHﬁ.
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Ilpakmuueckaa pavoma Ne 7 « Cocmaenenue npouis no ocu OnopHvix

nosepxnocmeﬁ»

ILlenv pabomuwr:

1. Hayuumuca cocmaenams npoghuib no pe3yivmamam HUBEIUPOSAHUsi ONOPHBIX NO-
gepxHocmel.

QOobecneuenue:

- NUCLMEHHO - YePMENHCHbIE NPUHAOTEHCHOCHIU.

- pabouas mempaoe.

B pe3ynomame evinonnenus npakmuyeckoii padoomusl CmyOeHm 00JHCEN:
3HATh: METOJIUKY COCTaBJICHUS MPOMUIIL 10 OCU OMOPHBIX MOBEPXHOCTEH.

yMeThb: COCTaBUTh NPOQUIIb.

MeToauka BbINOJHEHUSA PA0OTHI

Jist  coctaBieHus TPO(HIIA PEKOMEHIYETCS HCIOJIb30BaTh CIEAYIOIINE
MacCIITaobl:

MacmTad ropu3oHTanbHEIHN - 1:200,
MacmTad BepTUKanbHbIA — 1:1.

HcxoqHpIMU TaHHBIMM JUIsI COCTABJICHUS POGUIISl CaykaT (pakTHUeCKUe OT-
METKH OITIOPHBIX IOBEPXHOCTEW KOHCOJEN KOJIOHH, BBIYMCIICHHBIE B KypHAJIE HUBE-
auposanusl. Illar kooHH paBeH 6 M.

Heo0xoauMo MOMHHUTB, YTO JJIsl MPABUIIBHOTO MOCTPOEHUS Mpoduis Hajo
BBIOpAaTh HEKOTOPBIN YCIOBHBIA TOPU30HT, UMEIOLIMN O0IIee sl BCEX OTMETOK
YKCJIO METPOB U I€UUMETPOB. OT IJIMH YCIOBHOIO TOPU30HTA OTKJIAABIBAIOT BBEPX
II0 COOTBETCTBYIOLIEN BEPTUKAIM OTMETKU OIIOPHBIX IIOBEPXHOCTEH KOHCOJIEU
CMOHTHPOBAHHBIX KOJIOHH, YMEHBIIEHHBIE HA BEJINUYMHY YCIIOBHOTO TOPU30HTA.

OTMe4eHHBIE HAa BEPTUKAISAX TOYKH COEIUHSIOT MPSAMBIMU JIMHUSIMHU U TIOJTY-
YaroT JIMHUIO NPOPUIIs (PAKTUYECKOTO MOJI0KEHHSI OTOPHBIX MOBEPXHOCTEN KOHCO-

JIE YCTAHOBJICHHBIX KOJIOHH. PyKOBOJCTBYSCH 3TOM JIMHUEH, HA3HAYAIOT MOHTAXK-
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HBbIIl TOPU3O0HT, HA YPOBHE KOTOPOTO OYIyT YyJIOXKEHBI MOJKpaHOBbie Oanku. [lpu
ATOM CJIEyEeT UMETh B BUY, UTO BhIpAaBHHBAHUE C TTOMOIIBIO MOJIKIAI0K (Ha3HaUe-
HHE MOHTQ)KHOTO TOPU30HTA) Ha KOHCOJISIX OOBIYHO OCYIIECTBISIOT OTHOCUTEIIHHO
OTMETKH CaMOMW BBICOKOW OIIOPHOW NMOBEPXHOCTH KOHCOJIM. B mpakThueckou nes-
TE€JIbHOCTA MOHTA)KHUKAM MPUXOIAUTCS YYUTBIBATh W TOPU3OHT, NPUHATHIA IS
YKJIQJKU TTOJAKPAHOBBIX OAJTOK MO KOHCOJISIM MTPOTHUBOIIOIOKHOTO Psiia KOJIOHH.
[TpoekTrpyeMblii TOpU30HT Ha TPOQUIIE YKA3bIBACTCS KPACHOM JIMHUECH.
[Tociie Ha3zHauyeHUs BBIPABHEHHOTO MOHTAXXHOTO TOPHU30HTA OIPEICIISIOT
TOJIIIMHY TOJKJIaAKA HAa ONMOPHON MOBEPXHOCTH Y KaXKJI0M KOJIOHHBI KaK Pa3HOCTh
MEXJy OTMETKOM MOHTa)KHOTO TOPU30HTA, IMIPUHATOTO I YKJIAJIKHA MOAKPAHOBBIX
OaJIOK 110 KOHCOJISAM, U (DAKTUYECKON OTMETKOW ONOPHOM MOBEPXHOCTH HA KOHCOJIH.

TOHHII/IHy IMOAKJIAAKH CICAYCT IIOKA3aTh Ha HpO(l)I/IJIe.
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KypHaj1 TeXHHYeCKOro HUBEJIUPOBAHUA

ONOPHBIX MOBEPXHOCTEN KOHCOJIel KOJIOHH

No cran-| Ne OtcueThl IO perke IIpeBsliieHus Cpennee npe- I'opu3zoHT OtrmeTka
Ui | TOYeK | 3agHei [Iepennen + - BBILIICHUE VHCTPYMEHTA
1 2 3 4 &) 6 7 8 9
A/l | 0221 90,117
4943
Al2 0227 0006 - 0007 90,338 90,110
4951 0008 95,060
A/3 0215 0006
4936 0007
Al4 0225
4947
A/5 0210
4931
Al6 0229
4950
qup-:
thep.:
2=
Shep =
>h= Neper =

IIpumeuanue. IIpu cocraBneHnu )KypHana HUBEIUPOBAHUSA OIIOPHBIX OBEPXHOCTEN KOHCOJIEU KOJIOHH
He00X0IMMO IIpUBEACHHBIE B rpadax 3 u 4 OTCUETHI O peKaM YBEJIMYUTh Ha YUCIIO MUJIJTUMETPOB,

paBHOE TPEM MOCIETHUM IHdpaM yueOHoro mudpa ydanierocs.
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Macmradsbi:
['opuzontansabiii — 1:200
Beprukanensii 1:1

IIpoduab ocu ONOPHBIX MOBEPXHOCTEH KOHCOJIEH KOJTOHH
Tonunna nonknazxy ' | ' ik

B Mv - o ggllgg

A

Yenonmuii 0

Topsaour

daxTunieckas & = b
Otmerxa = =

Homepa ocedi A - Afe A3 AMa A Bk

[Ipumeyanue. 3a MOHTaXKHBIM TOPU3OHT CIAEAYET NPUHATH HAMOOJBIIYIO OTMET-
Ky KOHCOJIEH KOJIOHH TNapbl PAIOB.
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Ilpakmuueckaa paboma Ne 8 « Boinoc ¢ namypy npoeKmuuvix 31eMenmoes)

Lenv padomuwi:

1. Hayuumocsa evinocums 6 Hamypy JAUHUIO 3a0AHHO020 HANPABLEHUS U NPOEKMHOLL
ONIUHBL.

2. Hayyumocs vinonnsames neobxooumvie paciemsi 01 8bIHOCA 8 HAMYPY NPOEKM-
HOUL 8bICOMbL MOYKU.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCTI.

- pabouas mempaoe.

B pe3ynemame evinonnenusn 1ab6opamopHoil padomvl CmyoeHm OO0aAHCEH:

3HaTh: METOJWKY BBIHOCA B HATYPY JIMHWH 33JJaHHOTO HAMPABICHUS M MPOCKTHOMN
JUTHHBI, IPOEKTHON BBICOTHI TOUKH.

YMeTh: IOJITOTOBUTH JaHHBIE ISl BEIHOCA B HATYPY MPOEKTHOM BBICOTHI TOYKH, YH-

TaTh pa30MBOYHBIN YEPTEK.

MeToauka BbINOJHEHUS Pa00ThI

Ha ocHOBaHuMM T€0AE3MYECKUX IMOCTPOECHHM Ha CTPOUTEIIBHOW IIJIONIAJIKE
ONPEAETSAIOT MOJIOKEHUE BCETO COOPYKEHUS B LEJIOM WM OTACIBHBIX €r0 4acTeu B
IJIaHEe U 1o BhICOTE. OCHOBHBIMHU 3JIEMEHTAMM I'€0JI€3NUECKUX MTOCTPOSCHUM Ha CTpPO-
WUTEJILHOMN MJIOIIAJIKE SIBJISFOTCS:

- IIOCTPOEHUE HA MECTHOCTH JIMHEMHBIX OTPE3KOB 3aJaHHOM MPOEKTOM JJIMH-
HBI;

- IOCTPOEHHUE HA MECTHOCTU TOPU3OHTAIBHBIX YIJIOB 33JJaHHON MPOEKTOM BE-
JINYHHBI;

- BBIHCCCHHEC Ha MCCTHOCTD TOYCK C 3adHHBIMHU IIPOCKTHBIMU OTMCTKAMM,

1. BeiHECTH B HATYPY NPOEKTHYIO JJUHUIO
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Beinect Ha MmectHOCTH OCh 3aanus CD (cMm. pucyHok 33) criocoO0M MOJIIPHBIX KO-

opauHaT OT YCIOBHOI'O ITYHKTA FGOHCSH‘IGCKOﬁ ocHOBBI AB Ha ocHOBaHUHU HCXOOHBIX

7

(& (9

G\B\\LbB

Pucynok 33- Ocsk 3ganus CD

JTAHHBIX.

Ilopsook évinonnenus 3a0aHus.

- YCTaHOBUTH TEOJIOJIUT B TOUKY A U IpUBECTU NPUOOp B pabouee MOJI0KEHHE.

- OpuentupoBats TpyOy Ha Touky B u 1o yriy B, umHe nmuaun da,  3aduKCUpO-
BaTh HaIpaBJieHHE Ha TOUKy C.

- YCTaHOBUTH TE€OJOJIUT B TOUKY B 1 mpuBectu mpubop B pabouee moyioKeHHE.
- OpueHTHpOBaTh TPYOy Ha TOUKY A | 10 yriy P, JuinHe JIMHUK O 3a(UKCHpPOBATH

HalpaBJjeHue Ha Touky D.
- Usmeputh nonydeHHyo JyiuHy ocu 3aanus CD npu moMoru pyaeTKH.
- JlaHHBIC 110 BBIHECEHUIO OCH 3JIaHMs 3aHecTH B TaOmmiry 10.

Tabmuma 10- /laHHble MO BEIHECCHUIO OCU 3JaHUS

No
/m Ba B da, M dp, M CD, m
1 54930° 350945 1,918 2,273 2,053

5. BoimonHuTh HEOOXOAMMBIC PACUETHI JIJISi BHIHOCA B HATYPy MPOEKTHOM BBICOTHI
TOYKHU (CM. pUCYHOK 34).

[TycTe TpeOyeTcs Ha MECTHOCTH OTMETUTh TOUYKY B, KoTOpas Haxomuiach Obl
Ha 3aJIaHHOM MpPOeKTHOM ropusonte Hy, = 165,300. [{ns aToro mocepennHe Mexzay
pernepoM U U3BECTHON O0TMETKON Hyen ¥ TOUKOM B ycranasiusarotr Husenup. I1o peii-
Ke, CTOSIEH Ha pernepe, Npou3BoaAT orcuer a = 0939, BBIUMUCISAIOT TOPU3OHT HH-

crpymenta Hi = Hpen + 2 =167, 254 u pasnocts Hij — Hyp, = b = 1954. Dta pasnocts b
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TOPU30HTA UHCTPYMEHTA U MPOEKTHOTO TOPU30HTA UMEET BEChbMa OO0JIbIIIOE 3HAUCHUE
Il CTPOUTEIISI U HA3bIBAETCS BBICOTOM MPOECKTHOM perku. [locne 3Toro B Touke B
YCTaHABIIMBAIOT PEHKY TaK, YTOOBI HA HEl ObUT OTCUET, paBHBIN D (BBICOTE MPOCSKTHOMN
peiiku), Ipu KOTOPOM BBICOTA MSATKU peHKU U OyneT paBHA NPOEKTHOM oTMeTKe Hpp.
[lon msATKOM peliku Ha TPEIBAPUTEIHLHO BKOMAHHOM CTOJIO€ (MOXET ObITh, HA CTEHE
CYIIIECTBYIOIIETO 3/IaHUs, COOPYKCHHS) OTUETIMBON PUCKON (DUKCUPYIOT IMOJIOKCHUE
HMCKOMOTO IPOEKTHOTO TOPU30HTA (HapUMep, OTMETKH YUCTOTO MOJIa IEPBOTO ITaxkKa

BO3BOJIMMOTO 37]aHUS).

3
H
n
Ll
| 3 H,,= 165,300
3 -
Y ", Bim <
> ABARE]
| &
‘"‘ n
x| :i { Ypoeens Banmuicko2o Mops

— — — — —— — — — — — ——— | — — —

Pucynok 34- BeIHOC B HATYpy HPOEKTHOM BBICOTBHI TOYKH

llopsook evinonnenus 3a0aHus.

- YCTaHOBUTH HUBEIUP HA CTAHLMIO B YCTAHOBJIEHHOE HA MECTHOCTH MECTO.

- [IpuBectu mpubop B pabouee MoI0KEHUE.

- [IponsBecTn OTCUET O peMKe, CTOAIIEH HA perepe.

- BpimonHuTh HEOOXOAMMBIE BBIUMCICHMS AJII ONPENEICHUS BBICOTHI NMPOEKTHON
pEUKH.

- YCTaHOBUTh HUBEJIHUPHYIO PEUKY Tak, YTOObI BBICOTA ISTKM pPEWKH Oblla paBHA
pOeKTHOU oT™MeTKE Hyyp.

- Ilog msaTKOM peiiku OTUETIMBOM pPUCKOW 3aUMKCHPOBATH IMOJIOXKEHUE HCKOMOTO
IIPOEKTHOI'O TOPU30HTA.

- JlaHHbBIE IO BHIHECEHHIO B HATYPY TOUKH C MMPOEKTHON OTMETKOM 3aHECTH B TaOIHUILY
11.
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Ta6nuna 11- JlaHHbIE 110 BEIHECEHUIO B HATYPY TOUYKH C IPOCKTHON OTMETKOU

Ne Bricora
HUBEJIN- Otmetku| OTcyeTsl I'opusont | [IpoekTHas | MpOEKTHOU
PYEMBIX TOYEK, M | 10 PEHKe, | HHCTPYMEHTA, | OTMETKA, M | PEUKH, MM
TOYEK MM Hi, m
Per. 166,315 0939 167,254

KOHTPOJIb
B 165,300 1954
KOHTPOJIb
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Ilpaxkmuueckaa padvoma Ne 9 «Ilepedaua ommemku ¢ uUCX00H020 HA MOHMANHCHBLIL

20pu3onm»

ILlenv pabomuwr:

1. Hayuumubcs 6blnoansame uzmepenusi 0isi NepeHoca NpoeKmuol Ommemxu Ha pado-
YU 20PU3OHM.

QOobecneuenue:

- HUgenup,

- HUBeIUpPHAs pelika,

- wmamus;

= NUCObMEHRHO - HePMEIICHbLE npuHaszeofcrtocmu.

B pe3yabTaTe BHINMOJHCHUSA HpaKTI/IquKOﬁ paﬁoTbl CTYACHT TOJIZKCH:
3HATb: aJI'OPHUTM BbIIIOJHCHUS H3MepeHHﬁ JJI1 TICpCHOCA HpOCKTHOﬁ OTMCTKH Ha

pabouuii TOPU3OHT.

yMeTh: BBINOJHATh U3MEPEHUS Il TEepeHoca MPOEKTHOM OTMETKM Ha pabouuil ro-

PHU30HT.

MeToauka BbINOJHEHUS PA00ThI

1) Ha aHO HerimyOOKOro KOTJIIOBaHa OTMETKY IEpeNaloT B TakoM mopsiike. B
TOYKE A 3a0HMBAIOT KOJ - TOYKY M CTOPOXKOK (pucyHOK 35). Ha xon m pemep craBsT
pEeNKH M MEXly HUMU Ha paBHOM paccTositHuu HuBenup. 1o pelikam 6epyT oTcueTsl a

1 D ¥ BBIYMCIIAIOT OTMETKY KOJIa:
Hxs=Hp + (a — b),
rae Hp - otmeTka penepa,
a, b - orcueTsI o perikam.
Ecnu npoekTHas ormeTka qHa KotiaoBaHa Hyy, To pabouas otmeTka B Touke A Oy-

JACT:
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h=HA-an

Pabouyro oTMeTKy NMIIYT HAa CTOPOXKKE ¢ ee 3HaKoM. [Ipu 3HaKe Iioc JHO KOT-
JIOBAaHA JICKUT BBILLIE TPOEKTHOM OTMETKH; MPU 3HAKE MUHYC, HA00OPOT, JHO KOTJIOBA-

Ha OITyIICHO HUXKC IIPOCKTHOI'O YPOBHA.

Pucynok 35- [lepenaua OTMETKH Ha THO KOTJIOBaHa
2) Ha nHo riybokoro koTjioBaHa (pUCYHOK 36) OTMETKY MepeaaroT B Ba HH-
BEJINpa C NPUMEHEHUEM PEEK M CTAIBHOU pyJieTKu. OIHY pPENKy CTaBIT Ha pernep,
BTOPYIO - Ha KOJI Ha JIHE KOTJIOBaHa, a pyJeTKy ¢ rpy3oM 5 -10 Kr mojaBemuBarT Ha
KOHCOJIb. CTaHIIMK BBIOMPAIOT ¢ COOJIOACHUEM PaBEHCTBA PACCTOSHUI OT HUBENHpPA
10 peiiku u pyneTku. OTcueTsl o perKe U pyseTke OepyT OJHOBPEMEHHO JIByMsI HUBE-
JMpaMH U MIpH IByX ropu3oHTax HuBenupa. [Ipu otmerke penepa H, otmeTka Touku A

JIHa KOTJIOBaHa, KaK BUHO W3 PUCYHKA, OY/ICT:
HA=Hp+a—(d—c)—b,
rjae a u b - oTCUeTsI 1Mo perKaM,

d u ¢ - OTCUeTHI 1O PyJIETKE C HyJIEM BHU3Y.
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JI1st TUTaHUPOBKU IHA KOTJIOBAHA IO €T0 IJIOMIAM PAaBHOMEPHO 3aKPEIUISIOT KO-
JIbIMHU TOYKH 2, 4, 3, 1 T.1. Ha 3TH TOYKH COCTABJISAIOT CXEMY, IMOJJOOHO CXeMe HUBE-
JUPOBAHUS MOBEPXHOCTH, U HUBEJIHMPYIOT UX CO CTAHIIMM BHYTpHU KoTioBaHa. [locie
BBIUHCJICHUSI OTMETOK TOUEK BBIYUCIISIOT paboynhe OTMETKU W MO HUM MPOU3BOMIST

IUTAHUPOBKY JTHA KOTJIOBAaHA.

Pucynok 36- [lepegada oTMeTKH Ha THO KOTJIOBaHA
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Ilpaxkmuueckaa pavoma Ne 10 « Onpedenenue évicomuvt mpyoHo00CmMYnHoOll

moukKu))

ILlenv padomeur.

1. Hayyumucs evltnonusams uzmepenus 0Jisi Onpeoeetus blConvl mpyOHOOOCHYNHOLL
MOYKU.

QOobecneuenue:

- meoooum;

- omeec;

- pylemka;

= NUCObMEHRHO - HePMEIICHbLE I’lpuHCl()]Z@JfC‘HOCmu.

B pe3ynomame 6évitnonnenun npakmuyeckoii padomsl Cmyo0eHm 00JAHCEH:
3HATh: AJITOPUTM BBINOJHEHUS W3MEPEHHUM [JI ONPEAEIEHUS BBICOTHI TPYIHOJO-
CTYITHOM TOYKH.

YMETB: BLIIIOJHATL U3MCPCHUA JJIA OIIPCACICHUS BBICOTHI TPYI[HOI[OCTyHHOﬁ TOYKHU.

MeToauka BbINOJHEHHUS PA0OThHI

OnpenenuTp BBICOTY HEAOCTYITHON TOYKH.

B npakTrke cTpoUTEIbCTBA YACTO BO3ZHUKAET HEOOXOIMMOCTD OIPENEIUTh BbI-
COTBI TPYIHOAOCTYIIHBIX YACTEN PA3JIMYHBIX COOPYKEHUN U yCTPOUCTB. BricoTa He-
JOCTYITHOM TOYKHM ONpENEseTcs NPU MOMOUIM TeoaoiuTa. Touky A, BBICOTY KOTO-
POt ompenenstoT, CHOCIT (IPOEKTHPYIOT) Ha 3emito B Touky B. Tlocne aToro teomo-
JUT yCTaHaBJIMBAKOT B Touke O. 3aTeM HM3MEpAIOT BEPTUKAIBHBIE YIVIBI O M O HA
TOYKM A u B mipu kpyre npaBo U Kpyre JIEBO, a TAKK€ U3MEPSIOT JICHTON WIIN CTaJIb-

HOM PYJIETKOU paccTosHue Mexay Toukamu OB, npuBeaeHHOE K TOPU30HTY.
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[TepBas crannus d = 10m (paccrosiaue ot Touku O 10 ToukHu B cM. puc. 37)

A
0 B
Pucynox 37- Cxema nepBasi CTaHIIUs
Tabmuua 12- Toukn HaOIIOIEHUS
Touxit | Tlonosken OTcueTsl II0
0 OJIOACHHC BepTUKaIbHO-| MO o Hi=h;+h,
HaAOJIO. Kpyra
My Kpyry
KJI 27°46' .
A KIT - 27°46’ 0 27°46
6,582
B KJI - 7°30’ 0 7030
KI1 7°30’
Hi=h;+hy,=d - tgay + d- tgap (:EzMM)
Hi=h;+ h,=10 - tg 27°46' + 10 - tg 7°30’' = 6, 582
Bropas crannus
d=15m
Tabmuua 13- Toukn HaOIIONECHUS
Touxku | Ilomoxxenue OTcueter 1o
BEepTHKAIBHO-| MO o Ho=h;+h;
HaOJTIO]I. Kpyra
My Kpyry
KJI 18°45' oncy
A KII - 18°45’ 0 18°45 6. 58
KJI - 5°40’ onr ’
B KII 5040’ 0 | -50
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Ho=hi+hy=d-tgos+d-tgax (£2mm)
Hy=hi+ hp =15 -tg 18°45" + 15 - tg 5°40' = 6, 58

HCpea. = Hl+_H2
2
Hepen = 6,582+6,98 = 6,581m

2
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Ilpaxmuueckaa paooma Ne 11 «Onpedenenue 6epmuKaibHOCHU KOHCMPYKYUW)

ILlenv pabomuwr:

1. Hayuumucs vinonnams usmeperus N0 KOHMpOJ0 YCMAHOBKU KOHCHPYKMUBHBIX
NeMEeHMO8 8 6EPMUKANbHOU NAOCKOCHIU.

Obecneuenue:

- meoooaum;

- omeec;

- pyremxa,

= NUCObMEHRHO - HePMEIICHbLE npuHac)ﬂeofmocmu.

B pe3ysabrare BbIIOJHEHHUS NPAKTHYECKON PadOThl CTYACHT JOJIKEH:

3HATH: AITOPUTM BBINOJIHEHUS U3MEPEHUN IO KOHTPOJIO YCTAaHOBKHM KOHCTPYKTHB-
HBIX 3JIEMEHTOB B BEPTUKAJIBHOU IIJIOCKOCTH.

YMeTh: BBINOJHATh U3MEPEHUS MO KOHTPOJIIO YCTAHOBKM KOHCTPYKTHUBHBIX JJIEMECH-

TOB B BepTI/IKaJIBHOﬁ IIIIOCKOCTH.

MeToauka BbINOJHEHUS PA00ThI

[Ipu MoOHTa)k€ KOHCTPYKIIMI TPOMBIIUICHHBIX COOPY>KEHHH HE00X0aMMO
YMETh ONPEJEHATh YIIOBbIE U JIMHEWHBIE OIUOKH B MOJOXKEHUN BEPXHUX OCEBBIX TO-
YeK BEPTUKAJIbHBIX KOHCTPYKUMH. i1 3TOro TeomonuT ycraHaBiuBaloT O (cM.
puc.35) tak, yToObI JIyd BU3UPOBAHUS ObUT MEPHEHANKYJISAPEH K OJHON W3 TpaHew,
T.€. 1 2 3 4 KOJIOHHBI, ¥ Ha PACCTOSTHUU S, IPUMEPHO B JBa pa3a OOJIbIIE €€ BHICOTHI.
N3mepsttoT paccTosHue oT craniu O 10 Toplia KOJIOHHBI. 3aTeM HaOJI0Jat0T JIEBbIE U
MpaBble, BEPXHHUE U HIDKHUE 00pe3bl T'paHu B ToUkax 1, 2, 3, 4 npu NOJIOXKEHUSIX KPYT
MpaBo U KPYT JIEBO, 3alUChIBasl B )KypHAJI COOTBETCTBEHHbBIE OTCUETHI TOPU30HTAIIb-
HOTO Kpyra. CpesHee U3 CpeTHUX OTCYETOB NpH HaOmoaeHnn Touek 1 u 2, 3 u 4 Oy-
JIET COOTBETCTBOBATH OTCYETAM, OTHECEHHBIM K 0ceBbIM ToukaM C u C 1o Bepxy U B

ocHoBanuu. Ecnu 31tu cpenHue oTcuersl, oTHeceHHble K Toukam C u C' coBnajaror,
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3TO OyZIeT 03HayaTh, YTO JAaHHAs BEPTUKAJIbHAsl KOHCTPYKLHS CUMMETPUYHA OTHOCHU-
TEJIbHO OCEBOM JIMHUU U JIEHCTBUTEIILHO BEPTUKAIbHA. B IPOTUBHOM Cily4yae BEIMYUHA
Ao, HECOBMAICHUS CPETHUX OTCUETOB OyJeT yIJIOBOM OMIMOKOM MOJIOXKEHHS Bepxa
JAHHOM KOHCTPYKLHH OTHOCHUTEJIBHO €€ OCHOBaHMS. 3Has TOPU30HTAIBHOE PACCTOs-

Hre d OT TOYKH CTOSHHS A0 KOHCTPYKIHH, MOXHO BBIYHUCIINTH U BCIUMYUHY AN nmu-

HEWHOM OMINOKH.

Pucynok 38- OnpeneneHue BEpTUKATIBLHOCTH COOPYKEHHUS

Ta6nuna 14- Jlanaple oTcyeTa

Touku [Tonoxenue kpyra | OTCYETHI IO TOPU3OHTAIBHO-

My Kpyry

KII 27°03'

' KJI 207°03'

2 KII 30°53'
KII 210°53'

KII 30°55'

3 KII 210°55'

4 KII 27°05'
KII 207°05'
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1+ 2

1. OceBoii Bepx KJI = =2
207°03" + 210°53’
a= > = 208°58
2. Ocenoii Bepx KII = - J; =8
27°03" + 30°53' .
B = > = 28°58
3. Ocepoii a3~ KJI = ? =C
210°55" + 207°05' .
c = > = 209°00
4. Ocepoii Hu3  KII = :ﬁ =d
30°55" + 27°05’ .
d= = 29°00

2

A+ E
5. Cpennee 3HaueHUE OCEBOTO Bepxa A =

A= (208°58" +28°58"):2=118°58’

c+d

6. Cpenree 3HaYeHHE 0CEBOro Hu3a B =

B=(209°+29°):2=119°
7. Ao = A - B (B cekyHaax)

Aa = (118°58"— 119°) = —0°02' = 120" (ceK)

A=A =5=sin1"=Aa=5
206265

8.AL=Aa -S - sinl” = (Aa -S):206265
S=15000mm

1
208263

Sinl"” =

120 = 15000 a3
206265 T
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KpnTeplm OICHKHU BBIMMOJHCHUA CTYAICHTAMHU O0TYCTHBIX paﬁoT

- OLIEHKa «OTJIMYHOY» BBICTABJSETCS OOydaromeMycs 3a paboTy, BBIIOJHEHHYIO 0e3-
OIIMO0YHO, B TIOJTHOM 00BEME C YUETOM PAallMOHAIIBHOCTH BHIOPAHHBIX PELICHHI;

- OIICHKA «XOPOIII0» BBICTABIISICTCS 00yJaromeMycs 3a paboTy, BBIIIOJIHEHHYIO B MOJI-
HOM 00BbeME C HEJOUETAMU;

- OLIEHKA «YyJOBIICTBOPUTEIHHO» BBICTABIsIETCA OOydarolmeMycs 3a paboTy, BBINOJ-
HEHHYIO C OIMOKaMH, HCTIPABICHHBIMU C MIOMOIIBIO MTPETOaBATES.

- OIICHKA «HEYIOBJICTBOPUTEIHHOY BBICTABIISETCS O0yUaroemMycs 3a paboTy ¢ Tpy-

OBIMM OI]II/I6I(aMI/I, HC YCTPAaHCHHBIMU B YCTAaHOBJICHHBIC CPOKH
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