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AKT COI'JTACOBAHUA

HA MEeTOAUYECKHE PEKOMEHAAUMN
K BBINOJIHEHUIO PAKTUHYECKUX H JIA00PATOPHBIX padoT
1o yueOHoii qucuuiuinie «OCHOBBI reoe3num»
pa3padoTaHHbIE NPENoAABATEIAMHA
I'BIHOY «IOxHO-YPpajbCKuii roCy1apCTBEHHbI TEXHUYECKHH KOJJIEIK.
Xamuiaosou U.B., XaaukoBou M.B.

[IpencraBneHHble aBTOPOM METOAMYECKHE PEKOMEHJAIMU K BBIIOJIHEHHUIO
PAKTUYECKUX U JaOOPATOPHBIX pabOT, KOTOPHIE BKIIOUYEHBI B YUEOHYIO TUCHUTLTUHY
«OCHOBBI T€OJIE3UN» PACCUUTaHbl Ha 42 ayqUTOPHBIX Yaca, YTO B COOTBETCTBUU C
YTBEP)KJICHHBIM Y4€OHBIM IIJJAHOM M YTBEPXKICHHOW pabodeil Mmporpammoil.
OnpeneneHbl 3HaHMS, YMEHUS CTYyJEHTa MO Kaxaouh Tteme. lIpuBenena ydeOHas
auTEpaTypa B HE0OOX0IUMOM 00BEME.

Meroauueckue  pEeKOMEHJAlMM K  BBIIOJHEHUIO  MOPAKTUYECKUX U
na0opaTopHbIX padboT mo ydeOHoU aucuurinHe «OCHOBBI Ie0Ae3Un» MOTYT ObITh
UCIIOJIb30BaHbl B oOpa3oBarenbHbIX yupexaeHusx CIIO s cnenuanibHOCTH

08.02.01 «CtpouTenbCTBO M IKCILUTyaTaIHs 3AaHUA U COOPYKECHHID.

['enepanbhbiil nupektop OO0 «PAM-rpymnm» N.C. Jomxko



I. IOACHUTEJIBHASA 3AIIMCKA

JInst 3aKkperyieHus] TEOPETUYECKUX 3HAHWM W MPUOOpPETEHUS HEOOXOIMMBIX
NPAaKTHYECKUX YMEHUH TpOTpaMMoOil TMperycMaTpuBaloTCs JabOpaTopHbIE W
MpaKTU4YECKHe PabOThI, KOTOPBIC MPOBOATCS TOCIE M3YUYCHHSI COOTBETCTBYIOIIETO
yaeOHOro wmatepuana. OTUeToM O BBITIOJIHCHHH DPAOOT SBISICTCS 3aroJHEHUE
paboueii TeTpaau 1o yueOHOU AuciuITnHE «OCHOBBI T€OC3UNY.

JlaGopatopHble pabOThl MOPOBOJATCS €  KCIOJIB30BAHHEM  MPUOOPOB:
ontudeckue HUBenupsl VEGA L30, LEICA NA332; mudpossie HuBenupsl LEICA
Sprinter 150; wmBemupubix peex: PH — 3000, VEGA TS 3M,; onruyeckux
teogomuros 4T30I1, VEGA TEO — 20; nasepnoro gansHomepa Leica Disto ™ A3,
anekTpoHHoro Taxeometpa — LEICA TS 6 plus, Bexu, oTpaxarens;
poboTtuszupoBanHoro taxeomerpa LEICA TS 16 A R500.

Jnst 6onee 3(h(PEKTUBHOTO HCIOIB30BAHUSI BPEMEHHU, OTBOJMMOIO JIJIs
MPOBEICHUS TMPAKTUUYECKUX U JIADOPATOPHBIX 3aHATHH, HEOOXOIUMO, YTOOBI
CTYIIEHTHl TIOATOTOBWIMCH K pabore 3apanee. OHU JOKHBI  OTYETIMBO
MPEACTABISTH ce0e 1eb KaXJA0ro 3aHsTHs, €€ TEOPETUUECKUE OCHOBBI, YCTPOIMCTBO
T'e0JIC3MUECKUX MPUOOPOB, MPUMEHSIEMBIX B padoTe. [10r0TOBIEHHOCTh yUaITuXCsI
K MPOBECHUIO 3aHATHI JTOKHA KOHTPOJIUPOBATHC.

-B  pezynbmame oceoenus yuebnou Oucyuniunvl «OcCHO8bL 2e00e3uuy
00YYaArOWUIICS O0IHCEH

3Hamo:

- OCHOBHBIC TMOHATHS U TEPMUHBI, HCIIOIB3YEMBIC B T€OC3UN;

- Ha3HAYCHHE OTTOPHBIX TCOAC3NIECKUX CETEH;

- MacIITadbl, YCIOBHBIE TOMOTPpaPUIECKUEe 3HAKH, TOYHOCTh MAcIlITada;

- CHCTEMY TJIOCKHUX MPSMOYTOJBHBIX KOOPIUHAT;

- IpuOOpPHl U MHCTPYMEHTHI JUIsl U3MEPEHUM: JIMHWUMA, YTJIOB M OMPEASICHUS
MIPEBBILICHUN;

- MPUOOPHI K HHCTPYMEHTBI /ISl BBIHECCHHS PaCCTOSHUS U KOOPIMHAT;

- BUObBI ICOAC3NYICCKUX HSMCPGHHﬁ.



ymemby:

- YUTATh CUTYyAIIMH Ha IUIaHAX U KapTax;

- pelaTth 3a7a4M Ha MacIlTalkbl;

- pemaTh NpsSIMyI0 U 0OpaTHYIO I'€0JIe3NUECKYIO 3a]a4y;

- MOJIb30BATHCSI NPUOOPAMU U UHCTPYMEHTAMU, UCIIOIb3YEMBIMHU MPU
M3MEPEHUHU JIMHUM, YTIIOB U OTMETOK TOYEK;

- OJIb30BAThCS MPUOOPAMU U MHCTPYMEHTAMH, UCTIOIB3YEMBIMU MPU
BBIHECCHUU PACCTOSIHUS U KOOPJIMHAT;

- POBOJIUTH KaMepaJibHbIe PA0OTHI 10 OKOHYAHUU TE€OJOJIUTHON ChbEMKHU U

IrCOMCTPHUUICCKOIO HUBCINPOBAHUA].

VKkazaHHble 3HaHUS M yMEHHUS SBJISIOTCS  JJEMEHTaMu  O0MMX |
npodhecCHOHANBHBIN KOMIETECHIMHN y4eOHOM quCHUIUINHBI « OCHOBBI T€01€3UMY:

[IK 1.3. Pa3pabareiBaTh  apXUTEKTYpPHO-CTPOUTEIBHBIE  YEPTEKH  C

VICIIOJIb30BaHUEM CPEJCTB ABTOMATU3UPOBAHHOTO MMPOEKTUPOBAHUS

IIK 1.4. VYyactBoBaTh B pa3paboTKe MNpPOEKTa IMPOU3BOJCTBA paboT ¢

IpUMEHEHUEM UH()OPMATMOHHBIX TEXHOJIOTUH.

IIK 2.1. BBIOIHSITH IIOATrOTOBUTCIIBHBIC pa6OTBI Ha CTpOHTGHBHOﬁ III0ImaaKe

[IK 2.2. BBINIONHATH CTPOUTEIBHO-MOHTAKHBIE, B TOM YMCIIE OTIEIOYHBIE

paboOThl HA OOBEKTE KAMUTAIILHOTO CTPOUTEIHCTBA

[IK 2.4. OcymecTBasATh MEPONPUATUSA IO KOHTPOJIKO KAYECTBA BBIMTOTHSIEMBIX

paboT U pacxo0B MaTEpUAIbHBIX PECYPCOB

OK 1. BsiOupats ciocoObl pemienust 3aaad mpo(ecCHoHanbHOM 1eITeTbHOCTH

MMPUMCHHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAaM;

OK 2. OcymiecTBisTh MNOUCK, aHalW3 W MHTEpIpeTanuo HH(opmanuu,

HE0OXOMMOM TSI BBIMIOJTHEHUS 3a/1a4 MpodheCcCUOHATBHOM IEeATeTbHOCTH;

OK 03. [1nanupoBatTh U peann30BbIBaTH COOCTBEHHOE MPO(PECCHOHATBHOE

N JIHIYHOCTHOC pa3BUTHUC

OK 04. PaGorath B komiekTMBe W KoMaHne,  A(PEKTUBHO

B3aI/IMOI[CI\/’ICTBOBaTB C KOJJICTaMH1, pYKOBOJCTBOM, KIMCHTAMHU



OK 05. OcylmiecTBIsATh YCTHYIO M NHUCHbMEHHYID KOMMYHHKAIIMIO Ha
rocyJaapcTBeHHOM si3bike Poccuiickoit depepanuu ¢ ydyeToM 0COOCHHOCTEH
COIIMATILHOTO U KYJbTYPHOTO KOHTEKCTa

OK 06. [IposABnATH IPAXKAaHCKO-TIATPUOTUYECKYIO MO3UIIHIO,
JIEMOHCTPUPOBATh OCO3HAHHOE IIOBEJICHHME HA OCHOBE TPAJIUIIMOHHBIX
0O0IIIeYeT0BEYECKUX IEHHOCTEH

OK 07. CopelicTBOBaTh COXPaHEHHUIO OKpYKaromien Cpebl,
pecypcocbepexenuto, 3h(HEKTUBHO ACHCTBOBATH B YPE3BBIUANHBIX CUTYAITUIX
OK 08. Hcnonb3oBaTh cpeacTBa PU3MUECKONW KYJIbTYPHI JJII COXPaHEHUS
U YKpEIUICHHUs 3JI0pOBbsi B IMporiecce MpodhecCUOHANbHONU ACSITENIbHOCTH U
nojiep>KaHusi HEOOXOUMOTO YPOBHS (PU3NUECKOM MOIrOTOBICHHOCTH

OK 09. Hcnonb3oBaTh uH(pOpMaIMOHHBIE TEXHOJIOTUU B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH

OK 10. [Tonmp30oBaThCA npodecCUOHATIBHON JTOKYMEHTAIUEN Ha

rocygapCTBCHHOM M HHOCTPAHHOM A3bIKaxX



IHEPEYEHb TIPAKTHUYECKHUX PABOT

No KonnuectBo
/i HanMeHnoBaH#e MpaKTHYECKUX padboT 1acop Ha
BBITIOJIHEHUE
paboTHI
1 | Pemenue 3aga4 Ha MaciTaobl. 2
2 | M300pakeHne cuTyaIru Ha IIaHe. 2
3 | Pemenne 3ama4 mo kapTe (IU1aHy) ¢ TOPU30HTAIISIMU. 2
4 | OnpeneneHue OpUEHTUPHBIX YIII0B HAIPABJICHUM 10 KapTe. 2
5 | Onpenenenue KOOpAMHAT TOUYEK MO KapTe. 2
6 | BeruncnurenbHas 00paboTKa TEOJOJIUTHOTO XOa. 2
7/ | Hanecenue ToYeK T€OJAOJIUTHOTO X0/1a HA IIJIaH. 2
8 | 'eome3ndeckas MOATOTOBKA JUIsl IEPEHOCA IPOSKTA B HATYPY 2
Hroro 16
IHEPEYEHDb JIABOPATOPHBIX PABOT
No KomnuecTBo
n/m HanmenoBanue mabopaTopHbIX padoT 1acos Ha
BBITIOJTHCHUC
paboThI
1 | Beimonnenue u 06padoTKa JMHEHHBIX U3MEPEHUH. 4
2 | Pabora ¢ Teo10IUTOM. 2
3 | BeinmosiHeHne MOBEPOK TEOI0JINTA. 2
4 | I3mMepeHue yrioB ONTUYECKUM T€O0JIUTOM. 2
5 | M3Mepenue yrioB 3JIEKTPOHHBIM T€OJ0JUTOM. 2
6 |PabGora c onTHueckMM HHBEIUPOM. BBIMOTHEHHE TOBEPOK 2
HUBEJIMPA.
7/ | BoimonHeHue TexHWUYECKOro HupenaupoBaHusa. OOpaboTka 2
PE3YIhTAaTOB HUBEITMPOBAHUSI.
8 | Pabora c 1iudpoBbIM HUBEJIUPOM. 2
9 | Pabota ¢ TaxeoMeTpOM. 2
10 | KoopauHatHble W3MEpPEHHs] TaxeoMeTpoM. BbIHOC B Harypy 2
TOYEK.
11 | PaGota ¢ poOOTH3UPOBAHHBIM TaxeoMeTpoM. Tomorpaduueckas 2
ChEMKa YYaCTKa.
12 | BelHOC IpOo€eKTa B HATYPY POOOTU3UPOBAHHBIM TAXEOMETPOM. 2
Hroro 26




NHCTPYKLUSA
M0 TeXHNKe 0e30MaCHOCTH MPH BHINOJHEHUM Ja00PATOPHBIX H

NMPaAKTUYICCKUX paﬁoT

[Ipu BBIMOTHEHUU MPAKTUYCCKUX M JTAOOPATOPHBIX PaOdOT CTYACHTHI JTOKHBI
cOOJI0/IaTh CIICAYIONINE TTpaBrila TEXHUKH 0€30IMacHOCTH:

1. Crynent, HaxoAsch B JabopaTopuu, JOJKEH OBITh IPENeNbHO
JTUCHUIUIMHUPOBAHHBIM ¥ BHHUMATEIbHBIM, OECHPEKOCIOBHO BBINOIHATH BCE
yKa3aHus MpernojaBaTes.

2. Tlepen nauamom pabOThl C MHCTPYMEHTAMH W NMPUOOpaMU BHUMATEIHHO
U3YYUTE UX YCTPOMUCTBO U MHCTPYKIIMH 110 UX MOJIB30BAHUIO.

3. He pa3zpemaercs pazdbupath mpudOphl U HHCTPYMEHTHI.

4. He nonyckaetcsi 6€30TBETCTBEHHOTO 0OpalieHus ¢ puOoOpaMH.

5. He pa3pemaercs mpsiMoe HaBEJIEHUE Ja3epHBIX MPUOOPOB Ha COJHIE,
HaMEPEHHOE OCJIEIUICHUE TPEThUX JIULI.

6. He ucnone3yiiTe nazepHble TPUOOPHI BOJM3M OT caMuX ceOsl B TEUCHHUE
JUTUTEIBHBIX TIEPUOJIOB BPEMEHHU.

7. HauenuBaHue  TEJNECKOMMYECKOTO  BU3HMpa  JIa3€pHOro  mpuodopa
HEIMOCPEJICTBEHHO Ha COJHIE WM Ha OTPaXEHHBINA Ja3epHbIA JTy4 (OTpaKeHHBIA OT
METaJUIMYECKUX WJIU 3€PKAJbHBIX MOBEPXHOCTEH U T.N.) MOXKET MOBpeauTh Barm
rjasa.

8. O Bcex 3aMEUEHHBIX CIy4yasx HEUCIPaBHOCTH B paboTe MpUOOpOB U
HapyIlIeHUs TpPaBWI TEXHUKA OE30MacHOCTH CTYJEHT JIODKEH HEMEIJICHHO
COOOIIUTH MPENOABATEIIO.

9. Ecnm mpou3olen HeCYacTHBIN clTydai, TO clieyeT HEMEIJICHHO COOOIIUTh

00 2TOM MpernogaBaTelto.



Ilpakmuueckaa paboma: Pewenue 3a0au na macuimaoul.

Llenv padomeut:
1. Hayuumbvca onpedensms ONUHbL OMPE3KO8 HA NIAHE 8 Mepax OAuHbl Ha
MecmHoCmuU U OMKIa0bl8amsv 3a0aniuble OIUHbL Ha NIAHe.
2. Pazeumv Hasviku 6binoHeHUs MempuyecKux uzmMepeHull Ha monozpaguyeckom
niaue (kapme).
3. Hayuumucsa paccuumuléams moyHocms macumaoa.
QOobecneuenue:
- NUCbMEHHO - YePMEIHCHbIEe NPUHAONEHCHOCU,

- pabouas mempaob.

B pe3ysabTaTte BbINOJIHEHHUS NPAKTUHYECKOI PA0OTHI CTYIEHT 10JI2KEH::

3HATH: CYTh I'€0JIE3NYECKUX TMOHATHUI: MacmTad, TOYHOCTh MaciiTada, Kapra, IUiaH,
TOPU30HTAIBHOE MTPOJIOKEHHE.

yMeTh: OINpENeNsiTh JJIMHBI OTPE3KOB Ha IUIaHE B Mepax JJIMHBI HA MECTHOCTH U

OTKJIAAbIBATb 3aaHHBIC JJIMHBI Ha IIJIaHC, BBIIIOJIHATE MCTPHUCCKHUC U3MCPCHU .

MeToauka BbINOJHEHUS PadOThI.

Pa3smeppl  ydacTKOB 3€MHOH TIOBEPXHOCTH H TMPEIMETOB, HA HHX
PaCIOJIOKEHHBIX, TaK BEIMKH, YTO OHM HE MOTYT OBITh M300pa’keHbl Ha Oymare 6e3
COOTBETCTBYIOIIETO yMEHbIIICHHU. UTOOBI M300pakKeHHE MECTHOCTH Ha IIIaHE OBLIO
MOJ00HO CaMOW MECTHOCTH, BCE TOPHU3OHTAIBHBIE MPOCKIUUA JIMHUA MECTHOCTH
M300pakaroT HA TJIaHE YMEHBIIEHHBIMU B OJMHAKOBOE 4uciio pa3. CTeneHb Takoro
YMEHBIIICHUS HAa3bIBACTCSI MAcIITaOOM TUTaHA.

1. OmpenenuTs 1Mo AuarpaMMe TOTIepeyHOTo MacinTada JIMHY OTpe3Ka Ha IJIaHe B

Mepax JUIMHBI Ha MecTHOCTH B MaciuTade 1:500.



MocTpoeHune nonepeyHoro macwrtaba
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[Tonepeunsrii  macmrTa®d MPUMEHSIOT I8  U3MEPEHUM U TMOCTPOSHUM
MOBBIMIEHHOW  TOYHOCTH. OOBIYHO TIOMEPEYHBIM MacimiTad TrpaBUPYIOT Ha
METAJTMYECKUX IUIACTUHAX, JUHEWKaX, WM Ha TPAHCIOPTUpPaX, a TAaKXKE OH MOXKET
OBITH MOCTPOEH Ha YEPTEXKE JIJIsl 3aJAaHHOTO YMCIOBOTO MaciiTaba.

[Tonepeunbrii Macmtad cTposT ciaeayromuMm odOpazoMm. Ha mnpsMoit nuHuun
OTKJIQJIbIBAIOT HECKOJBKO pa3 OCHOBaHME MaciiTada paBHOE 2CM, Ha3bIBaeMOe
ocHoBaHueM maciiTaba. [lepBoe ocHoBanue nensaT Ha 10 paBHBIX YacTel U HAa TPaBOM
KOHIIE €r0 MUIIYT HYJb, 4 HAa JIEBOM — TO YUCJIO METPOB WK KHUJIOMETPOB, KOTOPOMY
Ha MECTHOCTH COOTBETCTBYET B JJaHHOM MaciiTabe ocHoBaHue. BrpaBo oT Hyns Haj
KaXJIbIM JICJICHUEM HAJMHUCHIBAIOT 3HAYEHUSI COOTBETCTBYIOIIMX PACCTOSIHUN Ha
MecTHOCTH (CcM. puc. 1). M3 kaxI0oW TOUKH MOANMMCAHHOTO JCJICHHUS BOCCTaBJISIFOT
MEePIECHIUKYJISPbl, HA KOTOPBIX OTKJIAJBIBAIOT JECATh OTPE3KOB, PAaBHBIX AECATOMN
01 OCHOBaHMs. Yepe3 TOUKH, MOJYyYEHHBIE HA TMEPHEHIUKYJApax, MPOBOJISAT
NpsIMble JIMHWW, TapajulelibHble OCHOBAaHMWIO. BepXHIOW JMHHUIO HAJ NEPBBIM
OCHOBAHHUEM JIETISAT TAKXKE HA JECATHh PaBHbIX yacTeil. [lolydeHHbIE TOUYKH BEPXHUX U

HMWKHHUX )ICJ'IGHI/II\/'I Ha MCPBOM OTPE3KEC COCAWHAIOT, KaK ITOKa3aHO Ha PHCYHKC 1.
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[TonydeHHbIE TMHUKM HA3bIBAIOTCSA TpPaHCBEpCcAISIMU. PaccTosHME MEXIYy CMEXHBIMHU
TPAHCBEPCAISIMU COCTABIAIOT JAECATYIO JOJIIO OCHOBAHHUS, a MEXKIy HYJIEBOU
BEPTUKAIBHOM JIMHUEN U CMEXHOW C HEW TPAHCBEPCAIBbIO — OT OJTHOW COTOM JOJIH JI0
JICCSITON.

JlnuHy JUHUM Ha TUlaHe OepyT B pacTBOpP LMPKYJS M MEPEHOCIT €ro Ha
HIDKHIOIO JIMHUIO MacmTaba. Ecnum uriibl HOXKEK LUPKYJsE TOYHO COBHAAAOT C
JEJCHUSIMU MaciiTaba, JeIatoT OTCYET PaCCTOSHUS.

Ecnu HOXKHM TUPKyJss HE TOYHO COBIAMAIOT C JIEJICHHEM Maciitada, €ro
NepeMENIaloT BBEpX OT OJHOM Mapasiesid K APYrow, Mmoka Uria JeBOoll HOXKKH OyJeT
TOYHO JIEkKAaTh HA HAKJIOHHOM MPSAMOM, a UTJla IPaBOM HOKKU — HAa BEPTUKAIM CIIpaBa

OT HYJIsI MJIM Ha HYJIC.

-

A
Y

Puc. 2

JlnuHa oTpe3ka Ha IUIAaHE B Mepax JIMHBI HAa MECTHOCTH (CM. puC. 2) B
macmtade 1: 500 cocrasmnsier 17,8 M.
2. OTIOXUTH 33JJaHHYIO JIJIMHY Ha JUarpaMMe MornepevyHoro Maciraoa.

TpeOyetcst Ha man macmTada 1: 2000 HaJIOXUTH TMHUIO MECTHOCTH, PABHYIO
110,8 M (cM. puc. 3). Paccyxnaem tak. BripaBo ot Hyiisl 10 BTOPOW BEpTUKAIN UMEEM
80 M, cemb aeneHui cieBa oT HyJs garoT (7*4) 28 m; 2,8 M MOJIy4nM, IMOTHUMASCh
BBEPX M0 HAKJIOHHOM mpsMoi 10 ceapmoii ropusonTanu (7*0,4). [ToctaBum Ha 3TOM
TOPU30HTAIM WIJIbl HOXKEK IUPKYJS, MOJY4YUM B PAcTBOpPE LMPKYJSI OTPE30K Ha
maHe, paBHbiid 110,8 M Ha mecTHOCTU. He MeHsIst pacTBOpa LHMPKYJIs, 3TOT OTPE30K U

HaKJIaabIBacM Ha IIJIaH.
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3. Omnpenenuts AJIMHY OTpe3Ka MO JuarpaMMe JUHEHHOro Macmraba B Mepax JJIMHBI
Ha MecTHOCTH, B macmTabe 1: 500, 1: 10000.

JluneliHpli MacmTad TpencTaBiseT cOoO0W TPSIMYIO JIMHHUIO, Ha KOTOPOHU
OTJIOXKEH Psii PaBHBIX OTPE3KOB, HA3BIBAEMBIX OCHOBaHMEM Maciitaba. Yaiie Bcero
OCHOBaHUE MacIITaba MPUHUMAIOT PABHBIM 2 CM.

MacmTab crposTt Tak. [IpoBoasT mpsiMmyro, Ha HEH OTKIJIAJBIBAIOT HECKOJBKO
OTpPE3KOB, paBHBIX 2 cM. IlepBbiii 0Tpe3ok nensaT Ha 10 gacteil. B koHIE Kaxmoro
OCHOBAHHUSI CHpaBa W CJIEBAa OT HYJSI MOAMMUCHIBAIOT IJIWHY JUHUU COOTBETCTBEHHO

YUCJICHHOMY MaciiTaly (puc. 4).

MocTpoeHune nuHenHoro macwTtaba YcTtaHOBKa pacTBopa
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OTcueTbl NO gnarpaMmme maclwTtaba

M 1 : 10000
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200 d=230m
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10 20 30

d=11,5m

Puc. 4. JIlunenHbiii Macirad
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[Tycth TpeOyeTcsi Mo KapTe ONpeNeiauTh PacCTOsHUE MexAy Toukamu A u B.
VY cTaHaBIMBAIOT UPKYJIb HA KapTe TaK, YTOOBI UIJIa OJJHOM €ro HOXKKHU Oblila B TOUKE
A, BTOpOii — B Touke B. 3arem pacTBOp LMPKYJIsS NPHUKIAABIBAIOT K JMHEHHOMY
MacmTaly Tak, yToObl IpaBasi HOKKa COBIIAja C JICJICHHEM OCHOBaHHUA, a JieBas
HOXKKa TOIajia Ha JIEBO€ OCHOBAHUE, MO KOTOPOMY M AENAKOT OTUET PaCCTOSIHUSL.
OTpe3ku Ha TIaHe, KOTOphIE OOJIbINE JIMHBI JIMHEWHOTO MaciiTaba, WU3MEPSIOT 10
YacTsM.

JlnuHa oTpe3ka Ha IUIAaHE B Mepax IJMHBI Ha MeCTHOCTU (cM. puc. 4) B
Macmrade 1: 500 cocrasisger 11,5 m; B macmtade 1:10000 cocraBisteT 230 M.
4. OmnpenenuTh pa3Mepbl  CIOPTUBHOM  IUIOMIAAKH,  PACIOJOKEHHOW  Ha

tonorpaduueckom miane Ne 1. Macmrab mnana 1: 2000

JTAHO: PEIIIEHUE:

Sp1=19 wmm. Smi=Sp; - m

Sp2= 11 wmwm. Sm2=Sp2 - M

M 1:2000

HAMTU:

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

OTBET: CnopTuBHas MJI0IIAIKa UMEET pa3MephI
Ha MecTHOCTH 38; 22 M.

5. Berueptuth B oTBeieHHOM Mecte B macmtabe 1: 2000 3manue ¢ pasmepamu Ha
MectHOCTH 20x20 Mm:

[[upuHa n qvMHHA 3MaHUS HA MecTHOCTH cocTaBisier 20 M. Halitn Bemmuuny
M300pakeHHsI TOTO 3/1aHus Ha yepTeke MacimTada 1: 2000.

Sp=20m /2000 =0,01 m=10 mm.
6. Onpenenyure TOYHOCTH MACIITa0OB:

TouHocTs MacmTaba UMeeT OOJIBIIIOE MPAKTHIECKOE 3HAUCHHE.

[To TouHocTn macmTada yCTaHaBIIMBAIOT, MPU M300paXKEHUU KAKUX OOBEKTOB
Ha TUIaHE MOXKHO COXPaHUTh MOjo0ue, Kakue OOBEKTHl B JaHHOM MaciTabe He

M300paKkaroTCsl.
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Hampumep, 00BbeKTHI pazMepoM MeHee 2,5 M He MOTYT ObITh HAHECEHBI Ha TUTaH
MmacimTaba 1: 25000, ux onmyckaroT WM U300pa)kal0oT BHEMACIITAOHBIMHU YCIOBHBIMU
3HAKaAMH.

TounocTs macmrada 1: 25000 paBHa 2,5 M.

PacyeT MOXHO BECTH CIEAYIONUM 00Pa30M:

B 1cm—250 Mm;

B1MMm—25wM;

BO0,1 MmMm—25Mumm tm=0,1 mm * 25000 = 2,5 m.

Tonorpadguueckuit mian Ne 1
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Ilpakmuueckan paboma: H3oodparxcenue cumyayuu na niane.

Llenv padomeut:

1. Pazeumbv HaABbIKU YmMeHUss Kapm U NIAHO8.

2. Hayuumucs npumensams ycio8Hvle 3HAKU NPU U300PAAXCEHUU CUMYAYUU.
Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHADTICHCHOCIU,

- pabouas mempaoe.

B pe3yibTare BbINOIHEHUS NPAKTHYECKOH PA00OTHI CTYAEHT 10JKEH:

3HATh: YCIIOBHBIC 3HAKW, MPHUHATHIC I JAHHOTO MacmTada TomorpauaecKkux
(TeMaTu4ecKuX) KapT U IJIaHOB.

yMeTh: YATATh TOMOTpauuecKre 1 TEMAaTHICCKNE KapThl U TIJIaHBI B COOTBETCTBHH C
YCIIOBHBIMH 3HAKaMH W YCJIOBHBIMH O0O3HAUCHHUSAMH; M300pakaTh CHUTYaIldI0 Ha
TonorpaMYeCcKUX U TEMATUYECKUX KapTaxX U IJIaHAX; COCTABIIATh KapTorpapuieckue

Marepuasl (Tornorpadguueckiue 1 TeMaTHUYEeCKUE KapThl U TUIAHbI).

MeToauka BbINOJHEHUs PA0OTHI.

1. W300pakeHue CHUTyallMM BBIMIOJHSIETCS C MPUMEHEHUEM Y4eOHOTO MOoCcoOus
«YcnoBHble 3HakW». llpuMep wu300pakeHUsT YacTU IIOCENIKA CEJIBCKOTO THIIA

(paiioHHBI TIEHTp), BBITOMHEHHBIN B MacmTade 1:1000 npuBeaeH Ha ctp. 16.
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Ilpakmuueckaa pavoma: Pewienue 3a0au no kapme (naamny) ¢ 20pu3oHmaiAmu.

Llenv padomeut:

1. Pazsumv nagviku umenus penvega.

2. Hayuumucsa onpedenamov 6vicomy ceueHusi peive@a; blcomvl MOUeK, AeHCAUUxX
MeHCOY 20PUSOHMATAMU, YKIOHbL TUHUU.

3. Pazsums Hagvlku nNOCMpoeHusi npooobHO20 NpoGuis no AUHUU, 3A0AHHOU HA
yueOHoM niame.

QOobecneuenue:

- NUCbMEHHO - YEPMEINHCHBIE NPUHAONEHCHOCTIU,

- pabouas mempaoe.

B pe3yJibTate BbINOJHEHUS MPAKTHYECKOH Pa00ThI CTYAEHT 10JKEeH:

3HATh: CYTh T€OJC3MUYECKHX TMOHITHI: BBICOTA TOYKH, BBICOTA CEUCHHS penbeda
npouiib, TOPU3OHTAIb, YKJIOH; W300pakeHHEe OCHOBHBIX (GopM penbeda
TOPU30HTAJISIMHU.

yMeThb: ONPENENSATh: BBICOTHI TOYEK, JICKAINUX MEXKAY TOPU3OHTAISIMH; BBICOTY
ceueHHUs penbeda; BBIUYUCIATh YKIOH JUHUH; CTPOHWTH IPOJOJBHBIA MPOPUIbL IO

3aJIaHHOMY Ha IIJIaHC HAITPaBJICHHIO.

MeToauka BbINOJHEHUS PadOThI.

1. [lognumuTe Ha3Banue Gopmbl penbeda:

N3o0pakeHne 0oCHOBHBIX (hopM penbeda MpeCTaBIeHO Ha PUCYHKE 5.

16



Puc. 5. M3o0paxkenne oCHOBHBIX (opM penbeda TOPU30HTATISIMH

2. I[aH IUIaH C TOPHU30HTAJLIMH. OHpCI[eJII/ITe BBICOTY CCUHCHUA peJILe(ba:

1-1m
[Tpu BeicoTE ceuenus 0,5 u 1 M yTONIIAIOT KaXK1yI0 TOPU30HTAJIb, KPATHYIO 5 M
(5, 10 ..., 115, 120 m u T.1.), ipu ceueHuH penbeda yepe3 2,5 M — TOPU3OHTAIIH,
kpatabie 10 m (10, 20, ..., 100 M 1 T. 11.), TPU CEYEHUH 5 M YTOJIIAIOT TOPU3OHTAIIH,

KpaTHble 25 M.
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Jlnst ompezenieHust BBICOTHI penbeda B pa3pbiBaxX YTOJIMIEHHBIX M HEKOTOPBIX
JIPYrUX TOPU3OHTAJEH MOJIMUCHIBAIOT UX OTMETKU. [Ipu 3ToM ocHOBaHusi 1udp
OTMETOK FOpU30HTAJIEH CTABIT B CTOPOHY MOHUKEHHUS CKaTa.

3. Onpeaenutsb Ha Tonorpaguyeckom iane Ne 2 ormeTku T.1 U T.2.

Ecnu Toyka pacrnojiokeHa Ha TOPU3OHTAIM, TO €€ OTMETKAa paBHA OTMETKE
ropu3oHTanu. Korjga Touka HaxXoguTCs MEXIYy TOPU3OHTAISIMU C Pa3HbIMU
BBICOTAMHM, €€ OTMETKa OIpeAessieTcsl HWHTEPIOoIUpOBaHUEM (HaXO0XJIEHUEM
MPOMEXKYTOUHBIX 3HaueHUM BeauuuH). T.1 W T.2 pacmoyioXKEHbl MEXIY
ropuszoHTaIsiMU. [103TOMy 4TOOBI ONpeAeNuTh OTMETKH 3THX TOYEK HEOOXOIUMO
yepe3 T.1 U T.2 mpOBECTH MPSAMYIO JUHUIO OT HAUMEHBIIEH TOPU3OHTAIN JAAaHHOMN

TOYKHU 1O HANOOJIBIIIEH.

Tonorpaduueckuii muan No 2

MerpoBo 23 km
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- oTMeTKa T. 1 onpenensiercs 1o ¢popmyiie:

Hi:= HMr.'l‘h‘(C/d),

rae  Hyr. —oTMmeTka masioli ropusoHTany;
h - BeicoTa ceueHus penbeda;
C - paccTosiHHME OT T. 1 10 Masoil rOpu30HTAIH;

d - paccrosiHEE MEXIY TOPU3OHTAIISIMH.

Hcxonuble maHubie T. 1.

Hyr. = 156 M;

h=1wm;

c = 3 MM Ha IIJIaHE;

d= 7 MM Ha miaHe.

Ecrm M 1 : 2000, To c =3 MM Ha riaHe = 6 M Ha MECTHOCTH

d=7 w~mM Ha mIade = 14 M Ha MECTHOCTH

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

- OTMCTKY T. 2 OIIPCACIIACM aHAJIOTMYHO OIIPCACICHUIO OTMCTKH T. 1

Hcxonuble TaHHEIE T. 2.

Hyr. = 154 m;

h=1wm;

C = 2 MM Ha IJIaHE;

d = 6 MM Ha mIaHe.

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

d=6 wmm Ha madHe = 12 M Ha MECTHOCTHU

H,=154+1 - (4/12)=154,33 m.
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4. OnpenensieM yKJIOH JIMHUU 110 hopMmyJie:
I = (H2—Hai)/d - 100%,
rie d — 3aj10KeHre, KOTOpOe Ha TUTaHe paBHO 38 MM, Ha MECTHOCTH 76 M.
1212=(Hi—Hy)/d-100%
I12 = (154,33 - 156,43) / 76 - 100 % = - 2,76 % = - 27,6 %o
121 = (156,43 — 154,33 )/ 76 - 100 % = 2,76 % = 27,6 %o

5. [locTpouTts npoduiib MECTHOCTH IO 33JaHHOMY Ha KapTe HarpasieHuro. [Ipoduiem
Ha3bIBACTCSl UYEPTEXK, M300paKaromUii BEpPTUKAIbHBI pa3pe3 MECTHOCTH B
YMEHbILIEHHOM BHie. PU3ndecKasi HOBEPXHOCTh 3eMJIU B OOJIBIIUHCTBE CIy4acB UMEET
IUIaBHOE, KPUBOJMHENHOE ouepTanue. [Ipoduib BbluepumMBaeTcs B BUAE JOMAaHBIX
JUHUM TI0 OTMETKaM XapaKTEPHBIX TOYEK MECTHOCTH. PaccmoTpuMm mocTpoeHue
npoduiig Ha KOHKpeTHOM npumepe. Ilycts Tpedyercs nocTpouTs Npopuiib MECTHOCTH
no suauu AB. Jlna storo nunuio AB mepenocar B macimirabe KapTel Ha Oymary u
OTMEUAIOT Ha Heul Touku 1, 2, 4, 5, 7, 9, B KOTOPBIX OHA IMEPECEKACT TOPU3OHTAIH, a
TaKke XapakTepHble Touku penbeda (3, 6, 8). Jlunus AB ciayxutr ocHoBaHUEM
npo¢puis. B3sTele ¢ KapThl OTMETKM TOYEK OTKJIAAbIBAIOT Ha NEPIEHIUKYJspax
(opauHatax) K OCHOBaHUIO Tpoduias B macmrTade, B 10 pa3 mnpeBslmaronemM
TOPU3OHTANbHBIM MacmTad. IlolydeHHbIE TOYKM COEIMHSAIOT IIJIABHOM JIMHUEH.
OObIYHO OpaUHATHl NPOQUIsT YMEHBUIAIOT HA OAHY U Ty € BEJIUYUHY, T.€. CTPOAT
npoduiIs HE OT HyJS BBICOT, a OT YCIOBHOTO ropu3oHTa YI' (Ha puc. 6 3a yCIOBHBIM

TOPU30HT MPHUHSTA BbIcOTa, paBHas 100 m)

150 -—
' l
120
¥ SRR
A B Y lltesess Sns S =
N\ /4 SSYYR SREYE §

Puc. 6
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Ilpakmuueckan paboma: Onpedenenue opueHmMUPHLIX Y2108 HANPAGIEHUIL NO

Kapme.

ILlenv padomeur.

1. Hayuumbwcs onpedensmb opuenmuposanHwle yeibl JUHUL N0 NIAHAM U KAPMAaM.

2. Pazeumv Hasviku evluucienus pymoa, conudxiceHus MepuouaHos.

3. Hayuumocsa npumensms ¢hopmynvl ceazu medxncoy pymoamu u OUpekyuoHHuIMU
Venamu.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHADTICHCHOCTIUL,

- pabouas mempaoe.

B pe3yabTare BbIIOJHEHHS NPAKTHYECKON PA0OTHI CTYICHT J0JI2KEH::

3HATh: CYTh TI€0JIE3UYECKUX TMOHATUN: a3uMYT, pyMO, JHUPEKIHMOHHBIA YIoOJ,
CKJIOHEHUE MarHUTHOM CTPENIKU, COMKEHHE MEPUINAHOB.

yMeThb: U3MEPATh OPUEHTUPHBIEC YIJIbl HANPABIEHUM, BBIUUCIATH PyMO, COIMKEHUE
MEpUIMAHOB, UMES 3HAUCHUE yIJla B MUHYTaxX BBIPAXKATh €r0 B Ipajycax ¢ TOUHOCTHIO

0°01".

MeTonmca BBIINTIOJIHCHUSA 3a1aHUAA.

1. Yron o maH B MUHYTax, BBIPAa3uTh €ro B rpajaycax ¢ TouHocteio 0° 01’

o =3467

1) 3467 : 60" =57°

2)57° - 60" = 3420’

3) 3467 - 3420' =47’

Otget: 57°47'

2. Ha mpenocraBieHHON TOMOrpauIECcKOr KapTe U3MEPUTH IIPU TOMOIIU
TPaHCIIOPTHpPA BHYTPEHHHUE YTJIbl MOJIUTOHA.
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Tonorpaduyeckas kapra

11

x

3 .
=R L :

1" WKMPOTHE

40!
18°|00’
Bi= 83  Bp= 110  Bs=93"; Pu=128";  Bs=126°;

TEOpEeTUYECKasi CyMMa YTJIOB BBIYHCIISIETCS 110 (hopMyJIe:
2 Breop.= 180° - (n-2),
Tac n — 4Y1CJIO YIJIOB B IIOJIMT'OHC
2 Breop. = 180° - (5-2) = 540°
3. Ha Tonmorpaduueckoii kapTe mpu MOMOIIM TPAHCIIOPTUPA U3MEPUTH TUPEKITMOHHBIN

yroja U a3uMyT JuHuu 1-2
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J1s u3MepeHus IUPEKLHUOHHOIO yIVIa JIMHUM Yepe3 HAYaJIbHYH €€ TOYKY
IPOBOJST JIMHUIO, MAPAIJIEIIBHYIO0 OCH a0CIMCC, U HETIOCPEICTBEHHO MPHU 3TOM TOUKE
U3MEPSIOT TUPEKIMOHHBIN YTOJI.

11 HENOCPENCTBEHHOIO W3MEpPEHHs HCTHUHHOIO a3suMyTa JIMHUM 4Yepe3 €€
HAaYaJIbHYI0 TOYKY IMPOBOAAT MEpUIuaH (mapajuleIbHO BOCTOYHOM WIIM 3aIaJIHON

paMKe Tparnenuu) 1 OTHOCUTEIBHO HErO U3MEPUTh a3UMYT.
o 12=67°
A 12=65°

4. BBIYMCIAUTE AUPEKIUOHHEIE YIJIEI JUHUH 110 GopMyIe:
Ol23=012+180° -PB2 ,rme
Ol 12 - AMPEKIUOHHBIN YIOJI JTUHHUH 1-2
B2 - BHyTpeHHMIi yroy moJurona
Ol3s4= 023+ 180° -[3s
Ol 45 = O 34+ 180° -B4
Ols1= 0 45+ 180° -f3s
Ol 12= 051+ 180° -1
3HaYE€HHUE UCXOJHOTO TUPEKIIMOHHOTO YIJla 0l1-2 MPUHATH U3 UCXOIHBIX JAHHbIX.

KoHnTposieM BBIYMCIECHHI JUPEKUHMOHHBIX YTJIOB CIYXUT MOJYYECHUE B KOHLE

BBIYMCIICHUH HaYaJIbHOTO IUPEKIIMOHHOTO YIJIa 0l1-2
23 = 67°+180°-110°= 137°

0L 34 = 137° +180° - 93° =224°

0L 45 = 224° + 180° - 128° =276°

0L 51 =276° +180° - 126°=330°

0L 12 =330° + 180° - 83°=427°-360°=67°

5. BeIUHCINTD 3HAYEHHE COMMKEHUS MepianatoB. | = 65° - 67° = - 2° (3amagHoe)

23



an Aaucmos, pacnoAodCeHHbBIX K 60CMOKYy om
ocesoz20 mepuduana, coruicerHue MepuduaHos vy,
noaox)cumeasHoe, k 3anady y, — ompuyamensvHoe

Coawicenue mepuduaHos
(3anadnoe)y,

I

Hanpaeaenuem UCTNUN-
HO20 MepuduaMna u
eepmuxkanbHoil auHueil
Koopodunamnoii cemxu
Ha3vleaemcen cowice-
Huem mepuduamnoe

Y201 medncdy ceseprbim I
S

6. [TonydeHHbIC TaHHBIC 3aHECTH B TAOJIMITY, BBIPa3HTh PyMO.

No
TOYCK * dopmyna, pacyer
1
67° CB 67°
2
137° OB 180° - 137° =43°
3
224° 103 224° - 180° = 44°
4
276° 103 276° - 180°=96°
5
330° C3 360° - 330°
1
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Ilpakmuueckaa padoma: Onpedenenue Koopounam mo4exk no Kapme.
ILlenv padomeur.
1. Hayyumucsa onpedensimob npsamoy2oivhvie u ceocpaguieckue KooOpoOuHamol mouex,
3A0aHHbIX HA monozpaguieckou kapme.
Oobecneuenue:
- NUCLMEHHO - YePMENHCHbIE NPUHAOTEHCHOCTIU,

- pabouas mempaoe.

MeToauka BbINOJTHEHUS PA0OThI

Onpeoenenue 2eocpaghpuueckux KoopouHam mouekx

I'eorpaduueckue koopauHaTel Touku A mupory () u monrory A ONIPEIEIISIOT

Ha IUIaHE WM KapTe, MOJIb3YSACh MHUHYTHBIMM IIKajaMH paMoK Tpareuuu. Jlis
OTIpEICNICHUs] MIMPOTHI Yepe3 TOUKY A TPOBOAAT JUHUIO MApajuIeNbHO paMKaM
Tpanmeuuii U OepyT OTYETHl B MECTaxX IEpPECeUYeHUs CO IIKAION 3amagHOd WM
BOCTOYHOM paMOK (pHcC. 35). AHAJOTMYHO Jis1 ONPEACIICHUS JO0ITOThI Yepe3 TOUKY A

MPOBOJIAT MEPUANAH U OEPYT OTCUETHI IO IIKAJIaM CEBEPHOM W FO’KHOU PaMOK.

\ Maenoso 12 km
08 10 I

Puc. 35. Tonorpaduueckas kapra
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54° 40’ - ceeepxas wupoma } Feozpachuyeckue koopOuHamsi
18° 00’ — eocmoyHas donzoma 1020-3anadHoO20 y2na Kapmsl

I. Onpedenenue wupomst u donzombl MOYKU A

A, =18°01 15" eocmoyHol donzomel
0. =54° 41" 13" cesepHOU wupoms!

Il. Onpedenenue nonoxenus Mo60oil MOYKU Ha kapme,
3Hasn 2eo02padchuveckue koopduHambl

Touyka 6 umeem wupombi 54° 40’ 15" u donzomy 18° 03’ 56"

Onpeoenenue npamoy2oabHbIX KOOPOUHAM MOYEK

IIpssmoyrosbHbIe KOOpAMHATE TOYKA B Xp 1 Yy ONpenenstoT OTHOCUTEIBHO
KWUJIOMETPOBBIX JIMHUM CeTKH (puc. 36).

Jlnst storo m3mepsitoT paccrosHue AX uw AV 1no nepneHamkyispaM 10
OJIMKalIMX KAJIOMETPOBBIX JIMHUM ¢ KOOpAMHATaMH Xo U Yo. PaccTossHus mMexay

TOYKaMM Ha IUIaHaX U KapTax OIIPCACIIAIOT C IIOMOIIBIO JIMHEHHOI'O MU IIOIICPCYHOI'O

MacirTadoB.
‘ Hoox. Bomios, B
7 E0-13 -
o 7 —'45. J‘;"‘;—‘.‘
: i op. %! N
é o 1 \ ‘-_.ﬁ
5
bl _h 171.8 {504
6 1,\I’
P
n B0
E 5 I
8 - ¥ /
s N 30-6
o | PR 2 o
5 2016 A
E D
i 1=\
o4 e \
40'° Maenoso 12 km
18 10 11

Puc. 36. Tomorpaduueckas kapra
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6066 kM - x } NPAMOY20/1bHbIe KOOPOUHamMbI

4307 kM -y yucppa 4 e yucne 4307 - Homep wecmuzpadycHol 30HsI
1. Onpedenenue npsaMoy2onesHbIX KoopduHam moyxku B
X, = X, + Ax
Ya=Yy. *Ay

ade x, — abcyucca HuUXHell KunNoMempoeol NUHUYU Keadpama
Y. - opdunama neeoll cmopoHbI Keadpama

Ax - paccmosiHue e Macwmabe om moyku B do abcyuccel HUXHeld
kunomMempoeol NUNUU Keadpama
Ay — paccmosiHue @ Mmacuma6e om moyku B do opduramsi neeoii CMopoHb!

keadpama
X, = 6065000 M + 570 m = 6065570 m
Ya=4307000m + 240 M = 4307240 M
ll. Hanecernue moyKku Ha kapmy, 3Hasi NPAAMOY20NbHbIe KOOPAUHamb!
Koopdunambi moyku I': x- = 6066220 M u y, = 4309850 M
x, = 6066000 m Ax=220 M
Y. = 4309000 m Ay=850m
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Jlabopamopnasn paboma: Boinonnenue u oopabomra nuneitnvix usmepenuil.

Llenv padomeur.

1. Hayuumwscs 6blnonHAmMb JUHElHble USMEPEHUs NPU NOMOWU PYIemKU U 1A3ePHO20
oanvHoMmepa.

2. Pa3zsumu HaBbIKU 8bIYEPUUBAHUS NIAHA NOMEUJeHUS.

Oobecneuenue:

- pyiemKu,

- nazepuwiii darvrnomep Leica Disto ™ A3;

- NUCLMEHHO - YePMeNCHbIe NPUHAODTICHCHOCTIU,

- pabouas mempaoe.

B pesyibTarte BbINOJIHEHHA J1200PATOPHOI pad0ThI CTYACHT JAO0JIKEH::

3HATH: YCTPOWCTBO PYJIETKH, JA3€pPHOr0 NAJbHOMEpPA; MOPHAIAOK H3MEPECHUMN UIMH
JIMHHAW PYJIETKOM, JTa3€PHBIM JaJTbHOMEPOM.

YMETh: HCIIOJIb30BaTh PYJIETKY U JIA3€pHBIN JAJIBHOMED U1l BBIIIOJHEHUS JIMHEHHBIX

W3MEpPECHUM.

MeToanka BbINOJHEHUS PAa0OThI.

N3mepeHune TuHUN Ha MECTHOCTH — OJMH U3 CAMbIX PACIPOCTPAHEHHBIX BUIOB
reo/Ie3NYeCKuX u3MepeHuid. be3 wu3MepeHuss JTUHUM HE OOXOAUTCS HHU OJHA
reojie3nueckasi pabora. llenpro mpou3BOACTBA JIMHEWHBIX W3MEPEHUN SBIISECTCS
MOJIYYCHUE TOPU3OHTAIBHBIX MPOEKIIAN JIMHUN MEXKY 3aJaHHBIMA TOYKAMHU.

Pa3zHOBHIHOCTH pyJIETOK IPEACTABIEHBI HA PUCYHKE 7.
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Pynerxa crannHan Pynetxa recbmaHan

Ha KpeCToBMHE Ha KpeCToBWHe Pymm WGy,

Puc. 7

Ha nosioTHEe cTanmbHON pyJIETKM HAHOCAT IUTPUXHM — ACJICHHs 4epe3 1 MM mo
BCEW JJIMHE WM TOJBKO Ha mepBoM JeuuMmerpe. Lludpbl moanuceiBaroT y Kaxaoro
JAEUMETPOBOro JieieHus. UToObl M3MEpPUTh PACCTOSTHUE MEXIY JABYMs TOYKaMH,
mTpux ¢ noanuchio 0 (Hylb) NPUKIAIBIBAIOT K OJHON TOYKE U CMOTPST, KaKOU
IITPUX COBIANAET CO BTOPOM TOYKOW. EciM BTOpas TOYKAa HE COBMEIIAETCS CO
LITPUXOM Ha PYJIETKE, a MOMNAaJaeT MEXIy HUMH, TO PACCTOSIHUE MEXAY IUITPUXAMHU
BHU3YyaJIbHO AeyAT Ha 10 yacTel u Ha rja3 OUEHUBAIOT OTCTABAHUE €€ OT OJMKailliero
mTpuxa. Y pyJeToK ¢ CAHTUMETPOBBIMU JIEJICHUSMH (CM. pHC. 8 0) oTcueT OepyT 110
0,1 nenenust unu 10 1 MM, y pyJIeTOK C MUJUTUMETPOBBIMU JICTICHUAMH (CM. pHC. 8 a)

- 10 0, 1 Mmm. Lludpsl y METPOBBIX I€NEHUIN TaHbI C PA3MEPHOCTHIO METPOB — OYKBOM

M.
I' t 2 Jn:ns 1[011 12 n % 1l!m1 z_g
Lid2leadi0 1 1 & TP 210

o)

Puc. 8
[T0o10THO TECHMSIHHOM PYJIETKH MOKPBITO KPACKOW U MMEET JejeHus yepes |
cM. [lonb3yroTcsl TECBMSHHBIMU PYJIETKaMU, KOTIa HE TpeOyeTcs BBICOKAss TOYHOCTh

U3MEpPEHUN.
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1. BeINOIHUTD U3MEPEHUS PYJIETKON U JIa3€pHBIM JalbHOMEPOM, HEOOXOAUMBIE IS
BBIYECPUYMBAHMS [UIAHA ITOMELICHUS.

[Topsnok u3mepenus paccrossHui. [Iponecc n3mMepenns pacCTOSHUM COCTOUT B
NOCJICIOBATEIbHOM ~ OTKJIQJBIBAHUM  MEPHOrO0  IMpubopa 1O  HU3MEPAEMOMY
HanpaBieHuto. KoHmpl MepHoro mpubopa (UKCHPYIOTCS Ha  U3MeEpseMoi
MOBEPXHOCTU IITPUXAMH, OTMEUYECHHBIMH, HAIpUMEp, Ha MNOKpbITUU. W3mepeHue
IIPOU3BOAMTCS TpeMs cTyneHTaMH. CTy[eHT, HaXOMsIUKUCs C3aaH, JEPKUT JICHTY 3a
3a/IHIOI0 PYYKY, HAlpaBJISIET €€ MO0 CTBOPY, YAEPKUBAET HYJEBOW LITPUX JICHTHI Y
Ha4yaJIbHOW TOYKM JUHUU. CTYyIEHT, HaXOMSIIMICS BIIEPEIH, YKIAIAbIBAECT JICHTY IO
U3MEpSEMOMY OTpe3Ky M (DUKCHUpPYET MNepelHUN KOHEl JEeHThl. TpeTuil CTyIeHT
HaOJIOAAET 3a aKKypaTHOCTBbIO M3MEPEHUH, MOJCYUTHIBAET, CKOJIBKO pa3 B OTPE3KE
YJIOKHWJIACh JIEHTA, U U3MEPSET OCTAaTOK, 00pa3yIOLINiiCs MEXKIY KOHIIOM MOCIIEIHEN
YIIOXKEHHOM JIEHThl 1 KOHEYHOM TOUKOW OTpe3Ka. Pe3ynpTaT usmepeHus: 00s3aTeabHO
MPOBEPSIIOT BTOPUYHBIM HM3MEPEHUEM OTpe3ka B 0OpaTHOM HampasiieHuu. [lpu
CXOJUMOCTH PE3YJIbTATOB JBOMHBIX M3MEPEHUH B IpelesiaX YCTAHOBJIEHHOIO
J0IycKa (HarmpuMmep, Ipu OTHOCUTENIbHOM omunOke, He mpesblmatomed 1: 2000) 3a
OKOHYATENIbHBIM pPe3yJbTaT NPUHUMAIOT CpeJHEee apUPMETHUYECKOE U3 JABOMHBIX
U3MEPEHNN.

Knasuarypa u quciieii nasepaoro gansHoMepa Leica Disto ™ A3 npencrasnena na

pucyHke 9.
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Puc. 9

30



Knasuamypa npeocmaenena puc. 9 A

1- ON/DIST (BkatounTh/U3MepHUTh) KIIaBUIIIA

2- PLUS (mmroc +) kimaBuima

3- AREA/VOLUME (mnomiaas/o0beM) KilaBUIia

4- REFERENKE (Touka otcuera) kinaBuiia

5- CLEAR/OFF (ouncTrTh/BBIKITIOUNTH) KIIaBUIIIA

6- UNITS/ILLUMINATION (ex. u3m./moacBeTka) KIaBuIiia
7- STORAGE (mmamMsTh) KJ1aBuIIIa

8- MINUS (Munyc - ) ki1aBuiia

Jlucnneii npeocmaenen na puc. 9 B

1- Uudopmariust 06 omrO04YHOM U3MEPEHUU

2- Jlazep «BKIIOYCHY

3- Touka otcueTa (0T BepXHel nmaHen/ OT HIKHEH MaHeIu mpuoopa)
4- CocTOsSIHUE DJIEMEHTOB MUTaHUS

5- I[Tnomans/o0beM

6- CoctosiHue 00 ommnoke

/- OCHOBHOE MOKa3aHue

8- En.u3m. ¢ yka3. crenenu ( 73)

9- MuHHuManbHOE 3HaYEHUE HEMPEPHIBHOTO U3MEPEHUS

10- Tpu BcrioMoraTenbHbIX 3HaYEHUS (HAlIpUMep, MPeAbIIyIIe 3HAUCHNS )
11- MakcuManbHOE 3HAaYCHHE HEMPEPHIBHOTO U3MEPEHUS

12- O0parnienue kK maMsaTu npuoopa

2. BI:I‘-IepTI/ITB B MacmTabe IUIaH IMOMCHUICHUA II0 JAaHHBIM  IIOJJYYCHHBIM IIPH

BBITIOJTHCHUH JTMHCHHBIX U3Mepenui (cm. puc. 10).
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Jlabopamopnas pavoma: Paboma c meodoiumom. Bvitnonnenue noeepox u

ocmupoeok meooonuma.

ILlenv padomeur.

1. U3yuumos meooonum.

2. Pazsumb Haguiku obpawjenus ¢ meooOIUMOM: MEXHUKY HABeOeHUsl, 63musl
omcyemos.

3. Hayuumbucs 6blnoaHAms nogepKu U 10CMUpo6KU meoooauma.

QOobecneuenue:

- meoooaumol, 413011

- pabouas mempaon,

- wmamuse,

- BU3UPHBLE Yenu,

= NUCbMEHRHO - HePMEIICHbLE npuHaszeofcrtocmu.

B pesyabTarte BbINOJHEHHS JIA00OPAaTOPHOH PA0OTHI CTYACHT 10JIKEH:

3HATH: YCTPOICTBO T€OA0JNUTA, METOJMKY HABEJACHHUS TEO0INTA HA BUSUPHYIO LIEb
1 B3STHE OTCUETOB.

yMeTh: 00paIatThCsi ¢ TEOA0JUTOM, CHUMATh MTOKa3aHUsl IMMOA TOPU30HTAIILHOTO U

BEPTUKAJIBHOI'O KPYT'a, BBITOJHITH IOBEPKH U FOCTUPOBKHU TEOIOJIMUTA.
MeToauka BbINOJHEHHS PadoTHI.
1. IToaroToBUTH TEOIOIUT K padoTe (cM. puc. 11).
Jlo Hadanma pa®OThl C TEONOJUTOM BHEUIHUM OCMOTPOM IIPOBEPSIIOT €ro

YCTOI\;I‘II/IBOCTB Ha IITaTUBC, IINIABHOCTH XOJa IIOABCMHBIX MW HABOJJAIIMWMX BHWHTOB,

IMPOYHOCTDH (1)I/IK08.I_II/II/I Bpalarommnxcs JacTteu 3aKpPCIMUTCIIbHBIMHA BUHTAMMU.
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CKPeNnsIoT TEOA0NMT CO WITATHBOM.

Puc. 11

VYcerpoiictBo Teogonuta 4T30
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1 — royioBKa 1ITaTHMBA; 2 — OCHOBAHHUE; 3 — MOJAbEMHbBIN BUHT; 4 — HABOJSAUIUN BUHT
anuaaabl; 5 — 3aKpENUTENbHBIN BUHT alliIabl; 6 — HABOJSIINI BUHT 3pUTEIBHOM
TpYOBI; 7 — OKYJISIp 3pUTENbHOM TPYObI; 8 — MPeIOXPaHUTENbHBIN KOJIMAa40K CETKU
HUTEN 3puTeIbHON TPYOBI; 9 — KpeManbepa; 10 — 3aKkpenuTeNIbHbI BUHT 3pUTEIHHOM
TpyOBbI; 11 — 00BbEKTHB 3pUTEIBHON TPYOBI; 12 — HIMIMHAPUYECKHM ypoBeHb; 13 —
BHHT MOBOPOTA JIMMOa; 14 — 3aKpenuTeNbHBIA BUHT TOPU30HTAIILHOTO Kpyra; 15 —
OKYJISIp OTCUETHOT'O MUKPOCKOIIA C TUONTPUMHBIM KOJIBLIOM; 16 — 3epKaiiblie 1Jid
MOJICBETKH IITPUXOB OTCUETHOTO MUKpOCKoNa; 17 — konoHka; 18 — opueHTHp-
Oycconb; 19 — BepTukanbHbiii kpyT; 20 — BU3up; 21 — 1uonNTpUHOE KOJIBIIO OKYJISIpa
3pUTENbHOM TPYOBI; 22 — UCHPAaBUTEIbHBIE BUHTHI HMJIMHIPUUECKOTO YPOBHS; 23 —
MOJ/ICTaBKa
2. llepen HayasoM U3MEpPEHU TEOJOJUTOM BBIMOJHAIOT TOBEPKU C LEIbIO
BBISIBJICHUS MOCTOSTHCTBA T€OMETPUUYECKUX YCIOBHI, U €CIM OOHAPYKUBAETCS, UTO TO
WIM HWHOE TEeOMETPUYECKOE YCIOBHUE HE BBIMOIHAETCS, MPOU3BOIAT FOCTUPOBKY
(perynupoBKy) nmpudopa.
Ecnu TeogoauT noJiydeH ¢ 3aB0ja, MOCie PEMOHTA, OT APYTroro CrIenHaIncTa,
70 BBOJIa TEOJOJIMTA B JKCIUIyaTal[MIO BBIIOJIHAIOT MOBEPKU. B mponecce noBepok
YAOCTOBEPSIOTCS B MPABUIBHOM B3aUMHOM IIOJIOKEHMM oOcei mpubopa (ocu

IpeICTaBJICHBI Ha puc. 12).

OcHoBHbLIe OCH TeOQONMTA

JJ - ocw epaugerun npubopa (sepmuxaavuan ocsw); HH — ocs epawyenus mpybut (2opusonmansnan ocs);
VV — euaupnan ocs apumeavnoit mpyGue;
U U U, U, ~ ocu ypoaxeil npu 20puU3oHmMaIbHOM U éepmukatsiom xpyzax npubopa

Puc. 12
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[TocnenoBarenbHOCTH MOBEPOK TE€OA0IUTA, CAEAYIOIIAS:

1. Ocb yununopuuecxkoeo yposusi UrUr npu anuoade eopusonmanvrhoco Kpyea
00J19/CHA ObIMb NEPREHOUKVIIAPHA K 8ePMUKATIbHOU OCU 8paujeHus npuobopa JJ.

[loBepHuTe anumamy Tak, 4yToObl OCh YpPOBHS PAaCIONIOXKUIACh MapalieabHO
MpSMOM, COCAWHSIONIEH JBa TMOABEMHBIX BUHTA IOJCTaBKH, W BPAIICHUEM JTHUX
BUHTOB B TMPOTHBOIMOJOXKHBIX HAIMPABICHUSAX BBIBEIUTE ITy3bIPEK YPOBHS Ha
cepenuny. Ilosepuute anumany Ha 90° U TPETHUM MOABEMHBIM BUHTOM YCTAHOBMTE
Iy3bIPEK YPOBHS Ha CEpPEeNUHy. 3aTeM mNoBepHHMTe anmpany Ha 180° u omenure
CMEIIEHUE My3bIpbKa OT CPEJAHEro MoJioKeHHs. Ecnu oTkioHeHue OoJibllie OJHOTO
JICTICHUSI, BBIMOJIHUTE FOCTUPOBKY (MOJOBUHY CMEIIEHUS MCIPABBTE MOIBEMHBIM
BUHTOM ITOJICTaBKH, BTOPYIO IMOJIOBHUHY FOCTHPOBOYHBIMA BHHTAMH ).

2. BepmuxanvHas Hums cemxu 00J4CHA ObIMb YCMAHOBIEHA OMBECHO.

3putenbHyI0 TpyOy HaBOJSAT Ha OTBEC, HAXOAIIUICS HA paccTosiHUU 2-10 M oT
teononuta. [Ipu HecoBmaieHNM BEPTUKAIBHON HUTH CETKU C HUTHIO OTBECA CHUMAIOT
C OKyJIIpa KOJMAa4eK, OCIa0JISIIOT BUHTHI KOPIyca CETKU U pa3BEPTHIBAIOT OKYJISIPHYIO
YacTh J0 COBIMAJCHUS BEPTUKAJIHHOW JIMHUU CETKH C OTBECOM. 3aKpEIUISIOT BUHTHI U
MOBTOPSIIOT IOBEPKY.

3. Busupnas oco 3pumenvuot mpyowr VNV donoxcna 6bims nepneHOuK)IsapHa K ee
eopusonmanvhol ocu epawjenuss HH (konnumayuonuas owuoka).

VKJIOHEHHE BHM3UPHON OCH OT MEPHEHAUKYJSIPHOTO €€ TMOJIOKEHHUS K OCH
BpalleHus! TpyObl Ha3bIBAETCS KOJUIMMALIMOHHOM OLIMOKOM.

J11s1 BBISIBJICHUS KOJUTMMAIIMOHHON OIITMOKHA HEOOXO0IUMO:

a) HABECTH 3PUTEIbHYIO TPYyOy TpPH MOJOKEHUU TEOJOJUTa «KPYT CleBa» Ha
BU3MPHYIO LEJb, YIAJCHHYI0 HE MeHee 4yeM Ha 50 M, HampaBleHHME Ha KOTOPYIO
ropu3oHTanbHO (oTKIOHeHHe He Oomee 2°) u  cHumumre mnokazamme KJI; ¢
TOPU30HTAJIBLHOTO JIUMOA;

0) MOBTOPUTH HaBEJICHUE TIPH TIOJOKEHUHU TEOJONIUTA «KPYT CIpPaBa» U CHSTH
nokazanue KIIj;

B) OCBOOOAWTH 3aKpEMUTENbHBI BHHT TOPH30OHTAIHHOTO Kpyra, MOBEPHHUTE

teomoymt Ha 180° u cHOBa 3aKPEINTE;
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I') HAaBECTH 3pUTENbHYIO TpyOy Ha Ty K€ Ledb NpPU JBYX IOJIOKEHHUSIX
TeonoanuTa U cHATHh nokaszanusa KJI, u KII,

Benmnuuny KOJITUMaIMOHHOW OMTMOKH BEIYUCIUTE TTO (hOpMYIIe:

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

Ecnu cpennee apudmernyeckoe 3HaUCHUE KOTUMMAIIMOHHOM MOTPEITHOCTH
npesbimaet 1’

J17is ucnpaBlieHUsT KOJTUMAIIMOHHOM OMIMOKH HE0OX0IUMO:

a) CHATH KOJIMAYeK, 3aKPhIBAIOIIUNA JOCTYN K FOCTUPOBOYHBIM BHUHTAM CETKU
HUTEH, HABECTH 3pUTEIbHYIO TPyOy Ha YIAJICHHYIO BU3UPHYIO II€Ib U CHHUMHTE
nokazanus KJI (wim KIT) mo ropuzoHTansHOMY KpyTy;

0) BBIUMUCIUTH HCIPABICHHBIE MOKa3aHUSA JUIsi TOPU3OHTAJIBLHOTO Kpyra o
dhopmyie:

KL= KJI — C nnm
KIlen=KIT + C

Y YCTAHOBUTE €0 Ha TOPU30HTAIIBHOM KPYTE;

B) IEPEMECTHUTH FOCTUPOBOYHBIMU BUHTAMU CETKY HUTEH 10 COBMEIICHUS €€
MEePEeKPECTHs ¢ M300paKeHUeM HaOII0JaeMON TOUKHU.

4. Onpeoenenue mecma Hy1sl 6epMUKATLHO20 KpYea.

VYcnoBue B J1aHHOM MOBEPKE COCTOMT B TOM, YTOOBI JOOUTHCA OTCUETa IO
BEPTUKAJIBHOMY JIUMOY, PaBHOTO HYJIIO, €CJIM My3bIPEK YPOBHs OyAET Ha CepeivHe, a
BHU3UPHAS OCh 3pUTEIHLHOM TPYOBI - COBNAAATh C TOPU3OHTAILHOM TIOCKOCTHIO.

[IpakTuuecku BU3MpPHAsE OCh 3pUTEIBHOMN TPYObI, KaK MPaBUJIO, HE COBMAAACT C
TOPU30HTAJIBHOM TUIOCKOCTBIO TEOJIOJIUTA MPU YCTAHOBKE HYJEBOIO OTCYETa IO
BEPTUKAIILHOMY JIUMOY, U 3TOT YroJl HECOBMAACHHS Ha3bIBalOT Mecmom Hyaa (MO)

Mecto Hyss BEpTHKaIbHOTO Kpyra (q1umM0a) ompeaessieTcss BU3UPOBAHHEM Ha
OJIHY U TY K€ TOUKY MPHU JIBYX MOJIOKCHUSIX KPYyra U BBIYUCIAETCS 0 popmyJie

MO =0,5 (KJI + KII)
MO =0,5x(-3°10"+3°12") =+ 0° 01

JJist ucripaBiieHUs MECTa HYJIsSI BEPTUKAIBHOTO Kpyra He00X0IUMO:
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a) CHSTH KOJIMAYEK, 3aKPhIBAIOLIUHN TOCTYN K IOCTUPOBOUYHBIM BUHTAM CETKU HUTEH,
HABECTHU 3pUTEIBHYIO TPYOy Ha yIaJICHHYIO BU3UPHYIO 11€JIb U CHUMUTE MMOKa3aHuUs
KJI (unu KII) no BepTUKanbHOMY KpYTY;
0) BBIYMCIIUTH UCTIPABIICHHBIE MOKa3aHU JJIsl TOPU3OHTAIBHOTO KpyTa 1o hopmyJie:

KJLier= KJI = MO unu

KIler= KIT - MO

U YCTAaHOBUTE €r0 Ha BEPTUKAIBHOM KPYTE;
B) IIEPEMECTUTH IOCTUPOBOUYHBIMH BUHTAMHU CETKY HUTEH 0 COBMEILICHUS €€
NEPEKPECTHS C U300paKEHUEM HAOIIOAAEMOM TOUKH.
[Ipu rocTHpOBKE MeCTa HYJII HEOOXOIMMO CIEANUTD 32 MOJIOKEHUEM ITy3bIpbKa
YPOBHS U B Cllydae CMEIICHUS BBHIBEIUTE €r0 B CPeIHEE TOJI0KEHUE MOAbEMHBIMU
BUHTaMU MOJCTaBKH.

5. Topuzomwmanvnas ocv e6pawenus mpyoot HH  Oonocna  Ovimo
NepneHOUKyIApHA K 6epMUKAIbHOU ocu meodoauma JJ.

[Ipu 5TOM TpyOy HABOIAT HA IPEAMET, PACIIONOKEHHBIH 1o yriom 30-50° ma
TOPU30HTOM; TIEPEBOAAT TPyOy BHHM3 Ha MOBEPXHOCTH CTEHBI, (DaHEPHl WM TOCKH, U
NOMOUIHUK KapaHJalloM OTMEYaeT MPOEKIHUI0 TOYKOW. 3aTeM MepeBOAST TpyOy
yepe3 3eHHT, II0OBOPAauYMBaIOT TeoJouuT Ha 180°, HaBOMAT mepekpecTHe CETKM CHOBA
Ha Ty e BEPXHIO TOUKy. Busupytot TpyOy BHU3. Eciiu panee oTMedeHHas Touka He
BBIXOJMT 3a MpHEIbl OMCCEKTOpa (ABa MapajieNbHBIX LITpUXa JUIsl HaBEJEHUS Ha
TOHKHME WM YyAaJeHHbIE TPEAMETh) CETKH, TO HAKJIOH TOPHU30HTAIBHONH OCH
JonycTUM. B MmpoTHBHOM cilydae TEOI0JUT HEOOXOAMMO OTIPaBUTh Ha 3aBOJ IS
FOCTUPOBKH.

3. YCTaHOBUTH BU3HPHYIO 1I€Th M HABECTH Ha HEE 3pUTEIHHYIO TPYOY.

Tak kak HEMOCPeICTBEHHOE BU3UPOBAHUE HA TOYKY, 3aKPEIIEHHYIO B TPYHTE
3HAaKOM, OBIBAaeT 3aTPYJHEHO W3 — 32 HEPOBHOCTEW MECTHOCTH U PACTUTEIHHOCTH,
HaJ 3HAKOM YCTaHABJIMBAIOT BU3UPHEIE 1€ — MAPKH, BEXH, IIMUIBKH.

[Tone 3penust TpyObl MpHU HABEIEHWU Ha BeXy (M300pa)keHHE NEPEBEPHYTO) U

YCTaHOBKA BU3MPHOM LIEJM NPEACTABICHO HA PUCYHKE 13.
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Puc. 13

4. CHATH TIOKa3aHUs JIMMOA TOPH30HTAILHOTO U BEPTUKAIBHOTO KpyTa (cM. puc. 14).
[Tokazanus numba ropu3oHTAIBHOTrO Kpyra 125° 06', num0ba BEepTHKaIbHOIO Kpyra -
0°26' (cm. puc. 14A s teogomnmra 2T30, 4T30).

[Tokazanus numba ropuzoHTanbHOro Kpyra 70° 05', numba BepTUKaJIBHOIO KpyTa -

358°48' (cMm. puc. 14b g reogonuta T30).

l]'lllll'llll
0 6

7 7 MLI

Puc. 14 A Puc. 14 b
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Jlabopamopnasa paboma: Hzmepenue y2106 onmuuecKum meoooiumom.

Llenv padomeut:

1. Pazsumb HaBbIKU UsMepeHUs 20pU30HMANbHO20 Veia.

2. Hayuumubcs éecmu nonesoti CypHal u 8blNOJHAMb KOHMPOIb UMEPEHU.
QOobecneuenue:

- meoooaumol, 413011

- wmamue;

- omeec;

- BU3UPHDBLE YeU,;

- pabouas mempaon,

= NUCbMEHHO - HepmeostCHble npuﬂadﬂeamtocmu.

B pe3yabTarte BbINOJHEHHS JIA00PAaTOPHOH PA0OTHI CTYACHT I0JIKEH:
3HATH: MOPAIOK U3MEPEHUN TOPU30HTAJIBHOIO  YTIJIa, aJTOPUTMbI BBIYMCIUTEIbHON
00pabOTKN U3MEPEHUH.

YMETDb: UCIIOJIB30BATh TCOAOIUT JJId UBMEPCHUSA T'OPU30HTAJIBHOI'O  yI'JIA.

MeToauka BbINOJHEHUS Pad0ThI

["opu30HTaNBHBIA YTOJl — 3TO OPTOTOHAIBHASI MPOEKIHS MPOCTPAaHCTBEHHOTO
yriia Ha TOPU30HTAIBHYIO IOCKOCTb.
1. [loArOTOBUTH TEOMOMHUT K pabOTe€ W MPUBECTH €ro B pabouee MOJIOKEHHE. ITO
claraeTcs W3 yYCTaHOBKM TEOJOJIUTAa Ha INTATHB, IEHTPUPOBAHUS TEOMOIUTA (TIpH
MOMOIIIM HUTSAHOTO OTBECa), HUBEIUPOBAHHUS TeonoNHUTa (NIPUBEICHUE €ro
BEPTUKAJIBHOH OCH B OTBECHOE ITOJIOKEHHE) W YCTAHOBKH 3PUTCIBHOW TPYOBI IS
HaOIIOIEHUS.
2. Han HaOmrogaeMbIMU TOYKaMU YCTAHABIMBAIOT BUSHPHBIC 1€ — BEIITKUA, MEPHBIE

IIMAJIBKK WM CIIeHaIbHbIC BUSHPHBIC MapKH (cM. puc.15).
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Puc. 15

3. I u3MepeHusi TOPU30HTAIBHBIX YTJIOB IPUMEHUTH CIIOCO0 IPUEMOB.

TeogonuT ycTaHOBUTH B pabouee MOJIOKEHUE B BEpIIMHE A yria W, 3aKperuB
auM0O, HaBecTH TpyOy Ha «3amHio0» Touky C (cMm. puc. 16). Ilomw3yscek
MUKPOMETPUYECKUMU BHHTAMM AJIMJAAbl TOPU30HTAIBHOIO Kpyra M 3pUTEIbHOU
TpyObl, COBMEIIAIOT NEPEKPECTUE CETKU HHUTEH C HAOII0AaeMOW LIEeJbI0 U OepyT
OTCUEThl IO TOPU3OHTAIBHOMY KpyTy. Jlanee OTKpEIUIIOT anuaany, BUSUPYIOT Ha

«(IICPCAHION0» TOYKY B H, HIpOoACIaB aHAJIOTUYHBLIC OIICPpalHH, I10JY4YarOT HOBBLIC

OTCYETHI.
0
—”D\l\:\'\
/, \>‘\\’\ 4 B _____ -
e ) =0, - O
( A < IB ﬁ 1 2
\\ . €
. ///d‘"’/ .
Puc. 16

Benuunna uzmepsiemoro yria 3 0yaert B = oa - o,

Crnenyer mOMHUTH, YTO, BBIUMTAS U3 OTCYETA 01 HA «3/IHIOIO» TI0 XOJIy TOUYKY
OTCYET 0 Ha «IEPETHIOIY» M0 XOAYy TOYKY, MOJYYaroT 3HAYCHHE Yriia [} BIpaBo MO
X0y JIeKaIIETo.

Takoe m3mepeHne yria Ha3bIBaeTcs noaynpuemom. Jis ocnabieHus BIUSTHUS
WHCTPYMEHTAJILHBIX TOTPEIIHOCTEH YTroJl 3 M3MEpSIOT W NP APYTOM TOJIOKCHHH

BEPTUKAILHOTO Kpyra (MepeBOJsAT TpyOy dYepe3 3€HHT), MPEIBAPUTEITHLHO CMECTHB
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num6 Ha yron, Oommskuii k 90°. JIea momynpuema (KIT m KJI) msmepenus yria
COCTaBJISIFOT OJIMH TIOJTHBIN TIPHUEM.

Pacxoxmenue pe3yiabTaTOB HW3MEPECHHUS MEXAY TIEPBBIM H  BTOPHIM
TOJTyTIpUEMaMH He JJOJDKHO TIPEBBIIATh JBOMHONW TOYHOCTH TIpubopa.

4. JlaHHBIE TIO U3MEPEHUIO TOPU3OHTAIBLHOTO yIiia 3aHECTH B TAOJIHUILY.

OTtcueTsl 110
No ITonoxxenue No
TOPU30HTATLHOMY VYron 3 Bep
CTaHIIUU Kpyra TOYKHU
Kpyry
KJI C 313°31' 64°45'
B 248°46"
| 64°44'30"
KIl C 133°30" 64°44"
B
68°46'

Bix = Ol - Olon = 313°31" - 248°46' = 64°45'
Bin = Olixn - Oloen = 133°30" - 68°46' = 64°44'
Bep = (Bun+ Brn) / 2 = (64°45" + 64°44") | 2 = 64°44'30"

BepTukanbHbIM YrjioM, WM YIJIOM HAaKJIOHA, HA3bIBAE€TCS YTOJI, COCTABJICHHBIN
BOOOpakaeMoil JIMHWEW TOPU30HTAa M JIMHUEW BU3UPOBAHUS HA JAHHBIA TPEIMET.
Ecnu HanpaBneHwe Ha OpeAMET JIEKWUT BBIIIC JUHUM TOPU30HTA, YroJ HAKJIOHA
CUUTAETCS MOJOKUTEIBHBIM, €CITA HUXKE — OTPULATEIIbHBIM.

1. TloaroToBUTH TEOMONUT K PabOTE W MPHUBECTH €ro B pabouee MOJIOKEHHUE.
DTO cnaraeTcs U3 yCTaHOBKHU TEOJ0JMTA HA IITATUB, IEHTPUPOBAHUS T€OA0JUTA (TIpU
MIOMOIIM HUTSHOTO OTBECAa), HUBEIUPOBAHUS TEOAOAUTA (NPUBEACHUE €T0
BEPTUKAJILHOW OCH B OTBECHOE IOJIOKEHWE) W YCTAHOBKHU 3PUTEIBHONU TPYObI IS

HaOIIOIEHUS.
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2. Haz[ Ha6J'II-0I[aeMBIMI/I TOYKaMH YCTAaHABJIMBAIOT BHU3UPHBIC LCJIW — BCIIKMH,

MCPHBIC HIIITUJIBKHU WJIN CIICHUAJIBHBIC BU3UPHBIC MAPKH.
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3. HaBectu 3putenpHyio TpyOy Ha BHU3HPHYIO LI€JIb U CHSTh OTCYETHI IO
BeptukanpeHoMy Kpyry npu KII m KJI. Ilo cHATBIM OoTcueTram ONpEAENHUThH YIoJl
HAKJIOHA ¥ «MECTO HYJIsD» (M. puc. 17).

[IO0CKOJIBKY TOPHU30HTAJIBHOMY ITOJIOKEHUI0 BU3HPHOM OCH, KakK IIPaBHIIO,
COOTBETCTBYET OTCUET MO BEPTUKAIBHOMY Kpyry, HE DPaBHBIA «HYJIIO», TO H
IIPUXOUTCS OIPEHEIATh «MECTO HYJID, T.€. TOT OTCYET, KOTOPBIA COOTBETCTBYET
TOPU30HTAIBHOMY MOJIOKEHUIO BUSUPHOU OCH.

Mecmom  Hyna  Ha3plBae€TCd  OTCYET [0  BEPTUKAIBHOMY  KpYyIYy,
COOTBETCTBYIOIIMI FOPU30HTAIBHOMY ITOJIOKEHUIO BU3UPHOW OCH IPHU HAXOXKICHUHU

Iy3bIpbKa MUIMHAPUYECKOTO YPOBHS BEPTUKAJIBHOIO KPyra Ha CEpeauHE.

MN3mepeHune BepTUKanNbLHOro yrna

L I
L W AVAVAVAVAY AV AV AV AV A VAV AV A VA VA VA VAT,

nnunnuno%
1]

Puc. 17 U3mepenue BepTUKAIBLHOTO yTiia
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4. JlaHHBIE 110 U3MEPEHUIO BEPTUKAIBHOTO YIJla 3aHECTH B TAOJIUILY.

OTcUeTEI 10
Touxku ITonoxxenue
BEPTUKAIIBHOMY MO Vep
HaOJII0IEHUS Kpyra
Kpyry
KJI + 7° 15’
B +0° 00'30"” +7°14'30"
KII -7° 14

B meooonumax 473011 rpanycHbIE€ I€E€HUS BEPTUKAIBHOIO Kpyra pa3AesIeHbl
Ha 4YeThIpe ceKTopa, kaxabii ouudposan ot 0° 1o 90° ¢ ykazaHueM 3HaKa «MHUHYC)

HJI OTpUIATCIIBHBIX YIJIOB HAKJIOHA, a (I)OpMYJIBI JJIA BBIYHUCIICHU S 3HaueHuit MO u v

MMEET BUJI
MO = (KJI + KII) / 2;
v=KJI -MO;
v=MO —KII;
v=(KJI-KII) / 2.
Illpumep. Ilpu BusupoBanmu Ha TOUYKy M Teomomurom 2T30I1, 4T30I1

MOJIy4eHBI OTCUYETHI M0 BepTHKaIbHOMY Kpyry JI = - 3° 10, IT = +3° 12'. Beruncauth
YTOJ1 HaKJIOHA.

Pewenue. MO = (JI1 +11) /2 =(- 3° 10" + 3°12") / 2 =+0° 01'; v =/ - MO = -
3°10" - 0°01' = - 3°11".

Kontpons v =MO —I1 =-3°11".

[Ipu u3MepeHNn BEPTUKANBHBIX YTIIOB KojeOanus BelnuuHbI MO HE JTOJDKHBI
MpeBbIMATh 2t — TBOWHON TOYHOCTH OTCUYeTHOTO ycTpoicTBa (1’ B Teogomutax T30).
U3 MOJTy4YeHHBIX BennuuH MO ucnoib3yercs cpeaHee.

5. V3MepuTh paccTosiHUE TpU MOMOIIM HUTSHOTO JaJTbHOMEpa TEOJ0JUTa (CM. pHC.
17, 18).

5. JlampHOMEpBHI ~ ciOykaT  JUIsl  ONpEeNeNieHuss  paccrosHud — 0e3

HEIMOCPEICTBEHHOTO U3MEPEHUS MX MEPHBIMU MPpUOOpaMu (JIEHTOU, PYJIETKOMN).
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CxeMa onpe/iesIeHUs] pacCCTOSHUS

Puc. 18

[Tone 3penust TpyObI
2

1

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

2. Buaupnute ocu n=12,4cm
D = KX n
D=Kxn+e¢

Puc. 19

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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Jlabopamopnas paboma: Hzmepenue y2noe 31eKmpoHHbIM ME000TUMOM.

Llenv padomeut:

1. U3yuumo 21eKMpOoHHbIL Me0O0NUM.

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

4. Pazeumb HABbIKU U3MEPEHUS 2OPU3OHMANLHO2O U 8EPMUKATBLHO20 V2IlO8.
Oobecneuenue:

- anexkmponusiil meodoaum VEGA TEO — 20;

- wumamus S6;

- omsec;

- BU3UPHBLE Yell,;

- pabouas mempaon,

= NUCObMEHRHO - HePMEIICHbLE npuﬂadﬂeofcnocmu.

B pesyabTrarte BbINOJHEHHS JIA00OPATOPHOM PA0OTHI CTYAECHT 0JIKEH:

3HATH: YCTPOWCTBO 3JEKTPOHHOIO TEOAOJNTA, MOPSAOK BBINOJHEHHS IMOBEPOK U
IOCTUPOBOK TEOJIOJUTA, MOPSAIOK H3MEPEHUN TOPU3OHTAIBHOTO M BEPTUKAIBLHOIO
YTJIOB.

yMeTh: UCIOJIb30BATh TEOAOJUT IJII U3MEPEHUSI TOPU3OHTAIBHBIX U BEPTUKAIBHBIX

VTJIOB.

MeToauka BbINOJHEHUS PA0OThHI
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Yempouicmeo anekmponnoco meoooruma VEGA TEO — 20

Buanp

ObbekTus

MeTka BbICOThI
UHCTPYMEHTA

o OnTUYeCKU LUeHTPUp

Aucnnen
OYHKUMOHANbHbIE
KnasuLLn

MoabeEMHbIE BUHTSI
OcHoBsaHue

e v
y4Ka TeogonuTa Otpenenve ana Barapen

BuHT pyuku Teogonuta-——
dokycupyrowee
KOnbLO

3akpenurenbHbIn BUHT
BEPTUKANLHOrO Kpyra

HaBogawwm BUHT
Okynsp BEPTUKANBHOro Kpyra
3akpenuTensHbli BUHT

5 rOPU30HTanNLHOro Kpyra
LunuHapuyeckui

YPOBEHb
Hasogawmia BuHT
3akpenuTeneHbIi rOPW3OHTaNkLHOro Kpyra

BUHT

Kpyrnel ypoBeHb
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Jucnnen

O6Go3Ha-
YyeHue
HKLUUSA
Ha e
aucnnee
Cumson BepTukansHoro yrna SEI ykasblBaeTca Ha mecTe
BEPTUKAMNbHOMO OTCYETa, NoKa 3puTenbHas Tpyba He
NPOALET YEPE3 MECTO HYNA FOPU3OHTANBHOW OCU. Ota
npoueaypa ycTaHasnueaeT MEecTO Hyns.
v \
Hr
(Cm. yacTb1.2.3, “HacTpoiiku usmepeHus”)
H CVMBON rOpN30HTANbHOrO yrna, N3MEPEHHOTO N0 YacoBoy
R cTpenke.
H CWMBON rOPU3OHTANBHOrO Yrna, U3MepeHHoro npoTue
L 4acoBOW CTPENKW.
CvMBOR, yKkasblBawoLuii ypoBeHb 3apsaaa batapeu.
(CMm. yacTb 4, ICTOYHWK NUTaHuA)
G YrnoBble N3MEPEHUA B TOHaX.
o, YKIOH.
: (Cm. yacTb 1.2.3, Hactpoiikn nsmepeHus)
O YHKIMOHAIBHBIE KJIABUILIN
KnaBuwa DyHKUMA Onepaums
MN3meHeHne HanpaBneHua W3MEPEHUA
YcraHnoBska P P v
rOPU3OHTanLHOro yrna no 4acoeou
HanpasneHus
CTpenke Ha HanpasneHue Wu3mepeHus
R/L oTcyeTa 2
NpPOTUB YacoBOWN CTpenku. HanpasneHue
rOpPU3OHTanNbHOro
yrna MEHAETCH npn Kaxgom HaxaTunu
' KnaBuLLn.
YaepxaHue TeKkyLlero 3HauYeHus
rOPN3OHTAaNbHOrO yrna Ha Aaucnnee.
Yaepxanue Korga Haxarta 3ta knaBuwa, OTCYET
rOPU30OHTanbHOro yrna Muraer. TeOAO]'II/IT
oTcyeTa
HOLD MOXHO MNOBEpHYTb ©e3 WaMeHeHus
rOPU3OHTaNbHOro
ma otcueta rOPU30HTaNbHOro yrna.
yna. [MoBTOpPHOE Haxarue KnaBuLIn
pa3bnokupyeT OTCYET TFOPW3OHTANLHOrO
yrna.
A BKNOYE CBETKN Cl
MoaceeTka an €HNA oA Avcnnea n
B o CETKU HUTEW HaXMWTe STy KnaBuLly,
AUCNNEes U CETKU %
S NOBTOPHOE HAXaTUe AaHHOA KnasuLum
’ OTKNK4YaeT NOACBETKY.
Mepexoa OT rpasycos/rOHOB K YKNOHY B
% pns BepTukaneHoro yrna. Cumeon
V% | YKnoH. g 5 P YiE.
%" nosBNsSieTCA Ha gucnnee, koraa
AKTUBU3VMPOBAH PEXNM YKMOHA.
OBHyneHwe OBHyneHne OTCYETa rOPU3OHTANBHOrO
OSET oTcyeTa Kpyra Ha gucnnee. Haxarue aton
FOPU3OHTANBHOTO | KNaBULLWM YCTAHABNWYAET OTCYET
Kpyra. 0°00'00" Ha noboe HanpaeneHue.
o Bknroyenne/
BknroyaeT/Bbiknio4aeT TeoaonuT.
BbIKMIOYEHNE.
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Iloozomoeka Kk uzmepenuio
Yemanoexka u copuzsonmuposanue:
1. YcranoBuTe mTaTuB HaJL TOYKOW U 3aKPEIIUTE HOKKH.
2. YcTaHOBUTE TEONOJINT HA IITATUB U 3aKPYTUTE CTAHOBOW BUHT.
3. IlpuOiM3UTENBHO TPUBEAUTE HHCTPYMEHT K TOPU30HTY MO KpYIJIOMY
YPOBHIO.
A) HUcnonb3ys noasemHble BUHTBI A U B mepemectuTe my3bIpeKk Kpyrioro

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

a. 0.

™ & o o
O || ®g

Puc. 20 [IpuBeneHne HHCTPYMEHTA K TOPUZOHTY ﬁo KPYIJIOMY YPOBHIO

B) Ucnonw3ys nogbemubiii BUHT C, MEPEMECTUTE MY3bIPEK B LIEHTP KPYTJIOTO
ypoBHs (puc. 20 0).

4. Jlng  TOYHOTO  TOPU3OHTHUPOBAHMUSI  WHCTPYMEHTA  UCIOJIb3YHUTE
MATUHAPUYECKUA YPOBCHb:

A) IlpoBepHuTE€ HUHCTPYMEHT TakuM  0Opa3oM, 4YTOOBI  IMY3BIPEK
[UJIUHAPAYECKOTO YPOBHS OKa3alCsi B OJHOM W3 CICAYIOIIUX TMOJOKEHUN. 3aTeM
UCITONTB3YsI TIOTbEMHBIC BUHTHI A 1 B, mepeMecTrTe my3bIpeK B IISHTP YPOBHSL.

B) IloBepuute nuncTpyMeHT Ha 90° U mepeMecTUTe My3bIpeK B IEHTP YPOBHS C

nomorsio Bunta C (puc. 21).

@ SNie

O || &

|
Puc. 21 TouyHoe ropu30HTUPOBAHNE UHCTPYMEHTA HCIIOJIb3YSI

HAJIHHAPUYECKUN YPOBEHD

49



C) IloBropure nyHkTel A u B, moka ny3slpek He OyIeT B LEHTpe
WIMHAPUYECKOTO YPOBHS IpU IMOBOPOTE HMHCTpyMeHTa. Eciu 3TOoro He ynaercs
CeJIaTh, CM. IOBEPKHU Teo10IUTa— «HOCTUPOBKA HUIMHAPUYECKOTO YPOBHSI.

5. BbINOJAHUTE UEHTPUPOBAHWE HHCTPYMEHTA C IOMOILIBIO ONTHYECKOTO
LEHTpUpA.

A) IloBopaunBasi KOJbLO OKYJIApA ONTUYECKOTO LIEHTPUPA, T00EHTECH YETKOTO
N300pakeHUs. CETKU HUTEH.

B) IloBopaunBas ¢oxycupymoiiee KOJIbI[0 ONTHUYECKOTO LEHTpHpa, A00eiTech
YETKOTO N300paKEHUs TOUKH, 10 KOTOPOU BBIMOJIHSAIOT LIEHTPUPOBAHUE.

C) 3akpenuTe CTaHOBOW BUHT U MPOBEPHTE (MyHKTHI 3 U 4), 4TOOBI My3bIPbKU

KPYIJIOTO Y UWIMHAPUYECKOTO YPOBHS OCTABAINCH B CEPEANHE ITUX YPOBHEM.

DOKYCUPYIOWEE KOMBLO:
chokycuposka

Dokycupyrouiee usobpaxeHun

Konbyo okynapa:
hokycuposka

oD IIToY. Crmaroeoii suxm

Toyka Ha 3emne

Touka & yueHmpe cemxu wumel
onmu4eckozo yeHmpupa

Puc. 22 IleHTpupOoBaHre HHCTPYMEHTA C IOMOLIBIO ONTHYECKOTO LIEHTPHUPA

DoKycHpOBaHUE 3PUTEIILHON TPYObI: HABEIUTE 3PUTEIBbHYIO TPYyOy Ha SPKYIO
MOBEPXHOCTh U MOBEPHUTE OKYJISIP 3PUTEIBLHON TPYOBI 10 TEX MOp, OKa CEeTKa HUTEH
He cTa”HeT 4veTkou. Crenure, yToObI HE OBLIO Tapajiakca, BUAMMOTO CMEIICHUS
MEXKJly TOUKOM BU3WPOBAHMS M CETKOM HUTEW MpHU mepemenieHuun riasa. [lapammakc
CHUXAeT TOYHOCTh U3MEPEHUI.

YToOBl yCTAHOBUTH HAIMUYKE MAPAIIAKCA, BHITOJIHUTE CIAEAYIOIINE TIEHCTBUS:

1) HaBenute 3putenpHyio TpyOy Ha TOUYKY BHU3MPOBAHHUS U NPUBEIUTE €€ B
doxyc.

2) Ilepememaiite ria3 BBEpX M BHHU3 WJIM BIPABO U BJIEBO M CIEIUTE 3a

CMCIICHUECM TOYKH BU3UPOBAHNA OTHOCUTCIIBHO IICPCKPCCTUA CCTKHU HUTEH.
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3) Ecnu napasiakc ecTh, IOAPErYIUPYITE OKYIIAP.

Bcerna yctpansiite napaiiake nepes HadyaioM paboTsl, YTOOBI TapaHTUPOBATH
TOYHOCTb U3MEPEHHUM.

OcnabpTe (QUKCHUpPYIOLIME BUHTHl U HABEAMTE 3PUTEIBbHYIO TpyOy Ha IElb,
WCIIOJIb3Ys BUBHPHI, PACIIOJIIOKEHHBIE HAJT U TIOJ 3pUTEIBLHOI TPYyOOH.

Crnenure, 4TOOBI MEXKIY TJIA30M U BU3UPOM OBLJIO HEOOJBIIOE PACCTOSHHUE.

H3zmepenue 20pu3zoHmanvHulx y2inoe:
1. HaBenuTe 3puTenbHYIO TPYOY Ha TOUKY A.
2. Haxxmute «0SET», 4T0OBI OOHYJTUTH OTCUET TOPU3OHTAIBLHOTO KPYTa.
3. HaBenute 3putenbHyto TpyOy Ha BTOpYIo Touky B. Ha skpane mosBuTcs 3HaueHue

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

Puc. 23 Onpenenenue ropu3oHTaNbHOTO yria

CumBon «HR» Ha qucriee o3Havaer, 4To M3MEPEHHUE yTila BBITIOJTHEHO 1O
4acOBOM CTpEJIKE.
CumBon «HL» Ha nucriee o3Ha4aeT, 4TO U3MEPEHUE YTIJla BHIMOJIHEHO TPOTHUB

4aCOBOU CTPEJIKHU.

Yemanoeka zopuzonmanvnuix yenoe:
1. IloBopauuBaiiTe TEOAOTUT 1O TEX IMOpP, MOKAa HA JTUCIUIEE HE MOSBUTCS
HEOOXOIUMBINA OTCYET.
2. Haxwmute knasuiry « HOLD». BeiGpanHblil oTcueT OyaeT MUrath HEKOTOpoe
BpeMsL.
3. HaBemgute 3purenbHyio TpyOy Ha TO4YKy W Haxkmute KHONKYy «HOLD».
["opu3oHTaIBHBIN yroJl OyAEeT OTCUUTHIBATHCS OT YCTAHOBJIEHHOTO 3HAUEHUSI.
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Hs3mepenue epmuxaibHbix y2io08:

s n3MepeHnst BEpTUKAIbHBIX YIJIOB B TEOJOJIUTE PEATU30BaHbl TPU CUCTEMBI
orcueTta. [logpobHee cM. B MyHKTEe HACTPOMKHU U3MepeHuil. Beibepute HE0OX0AMMYIO
Bawm cucremy orcyera.

H3mepenue ykiona:

Haxatuem knaBumm «V%), MOXHO IMEPEKIIOYaTh 3HAYEHUS BEPTHKAIbHBIX
YIJIOB Ha 3HaueHHs YKIOHOB B nuana3zoHe oT 0% mo 100%. Pexum mzmepeHus

YKJIOHA OTMEUYEH Ha JTUCIUIee CUMBOJIOM «%o» (puc. 24).

100 % 100 %
i
0 % . l 0%
: I
-100 % -100 %

Puc. 24 N3mepenue ykiaoHa

Ioeepku u rocmupoexu

IIpeoynpescoenusi:

[ToBepKkHU U IOCTUPOBKHU TEOJ0JIMTA HEOOXOAMMO MPOBOAUTH B ONPEACICHHOM
MOpsAKe:

1. IToBepka 1 FOCTUPOBKA LIWJIMHAPUYECKOTO YPOBHSI.

2. IloBepka U FOCTUPOBKA KPYIJIOIO YPOBHSL.

3. IloBepka 1 FOCTUPOBKA ONTUYECKOTO UEHTPHPA.

Bcerna nposepsiiiTe pe3ysibTaThl FOCTUPOBOK.

Tlosepxa u ocmuposka YyuruHOpu4ecKo20 ypoGHsi:

A) Pacrnonoxutre TEOMOIUT TakK, YTOOBI IUIUHIPUYECKUM YPOBEHb OBLI
MapajyieJieH JIMHUW, COCIMHSIONIEH JBa NMOABEMHBIX BUHTA A u B. IlpuBenute
My3bIPEK B CEPEAMHY YPOBHS 3TUMU BUHTAMMU.
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B) IloBeprute Teomonut Ha 90° u mMpUBEIUTE MY3BIPEK B CEPEIUHY YPOBHS
o ibeMHbIM BUHTOM C.

C) Bepnautechb B nepBoHavyaibHOe nojioxkeHue (myHKT A). [IpoBepbTe emie pa3
My3bIPEK U, €CIIM Heo0X0uMo, TOBTOpUTE onepanuto. [loBepHuTe Teomgonut Ha 180°.
[Ty3pIpek HE TOJKEH CMEIaThes U3 IIeHTpa ypoBHs. Eciu oH cMmemaercs, nepenanTe
K myHKTY D.

D) C noMomuipio IOCTUPOBOYHON HMITTUIBKYA TOBEPHUTE BUHT, ITOKA My3bIPEK HE

CMCCTHUTCA Ha ITOJIOBUHY PACCTOAHUA OO0 CCPCANHHOTO ITOJIOKCHUA IT1Y3bIPbKaA.

"
.

A —» (% CMewehue
v ) Monosua ny3bipbKa
= CMEUeHUR B '
U e ny3bIpbKE @
l v "
N ] [uimwin

Hmobbl nepemMecmumes Ny3sbipex,
e NOBEPHUME 3MOIm BUHM

Puc. 25 TloBepka u 10CTHPOBKA HWJIMHIPUIECKOTO YPOBHS

E) Bepnurecb B mnepBOHa4YalbHOE IMOJOKEHHE (IMYHKT A) U MOBTOPUTE
nyHKTBI A-C 710 T€X 1op, MoKa My3bIpeK He OyAET HAXOAUTHCS B LIIEHTPE YPOBHSI.
llogepka kpyanozo ypoeHsi:

Ecnau my3bIpek Kpyriioro ypoBHS HaXOJUTCS B LIEHTPE IMOCIE MPUBEACHUS B
LEHTP My3bIpbKa IWJIMHJIPUYECKOTO YPOBHS, TO JaJIbHEHIIAs IOCTUPOBKA HE HYXKHA.
B npoTuBHOM citydae HEOOX0UMO ClieNaTh CIEIyIOoNIee.

Hcnonb3ysi HOCTUPOBOYHYIO IIMUIIBKY, MOBEPHUTE IOCTUPOBOYHBIE BHUHTHI,

MTOKA MY3BIPEK KPYTJIOrO YPOBHS HE MEPEMECTUTHCS B LEHTP.
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Ucnonbaylime 3mu 0CmUposotbie
euUHMb! 8NA NPUSEOEHUR NMy3bipbKa
KpY2no20 ypoeHR & ueHmp.

Umobut nyabipex CMecmusicn e
yKa3aHHbIX HamPasnetunx:

Samasume

amom eulm
Ocnabbme
amom euHm

Puc. 26 IloBepka 1 FOCTUPOBKa KPYTJIOrO YPOBHS

He nepetsiruBaiite roctupoBouHble BUHTHI. OcliadbTe OJMH BUHT Ha Y4 000poTa
BHUHTA, 3aTE€M 3aTSHUTE IPYTOi BUHT TaKXKe Ha 4 000poTa.

llogepxa u ocmuposra onmu4ecko20 yeHmpupa.:

JlanHasi 10CTUPOBKAa HEOOXOJMMA, YTOOBI JIMHHS BU3UPOBAHUSI ONTUYECKOTO
LIEHTPYpa COBIIA1aJIa C BEPTUKAIBHOM OCBIO.

A) HaBenurte onTuyecKuid LEHTPUP HA TOYKY C MOMOIIBIO TMOJIBEMHBIX
BUHTOB WJIM, OCJIA0MB CTAHOBOW BUHT U MEPEIBUHYB HHCTPYMEHT K TOUKE.

B) IloBepuutre Tteomonut Ha 180° M TOBTOpUTE BHU3UPOBAHHE YEpeE3
ONTUYECKUM UEHTpUp. Ecam Touka HAXOAWTCA B LEHTPE Kpyra IOJs 3pEeHUs
ONTUYECKOT0 IIEHTpPUpPa, IOCTUPOBKA HE HYXKHA. Eciu xe HeT, TO HeoOXOoAuMO
nepentu K nyHkry C.

C) CHumHuTE KpBIIIKY OCTUPOBOYHBIX BHUHTOB ONTHYECKOrO I[EHTpHUpA.

IloBepHHTE €€ MPOTHUB YACOBOU CTPEJIKU. BBl yBUAUTE YETHIPE FOCTUPOBOYHBIX BUHTA.

CMewerue

lMonosuna
CMEWEHUR

Mepemecmume
.N8pBKpecmue ¢
MOMOWLIO 3mMux

Kpbiluka 10cmupo8oyHoao suHma IOCMUPOBOYHbLIX
BUHMIOEB

Puc. 27 TloBepka 1 FOCTUPOBKA ONTUYECKOTO LIEHTPUPA
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D) HUcnonb3yst FOCTUPOBOYHYIO IINMUIIBKY, TOBEPHUTE FOCTUPOBOUYHBIE BUHTHI
HAIOJIOBUHY CMEIICHUSI MEPEKPeCTUsi CETKHM HUTEH LEeHTpupa oT To4ku. OcnadbTe
OJIMH BHHT Ha %4 000pOTa, 3aTEM 3aTSHUTE MTPOTHBOIIOJIOKHBIN BUHT Ha Y4 060opoTa.

E) IToBTopsiiite myHKTH A-D, moka nmpu moBopoTe BOKPYT BEpTUKAIBLHON OCH
WHCTPYMEHTA CMEILICHUE HE MPOIAJIET.

Yemanoeka mecma HYJIA 6epNMUKAIbHOCO Kpyea.

Onepauun Knaeuwa Owcnnen
To4yHOS ropUacHTUpOBaHWE TeDAoNNTE HET
Hawwme knaewmwy V% v yaepxunsanTe ee V%
NoKa HEKUMEETE KnasuLly niuTaHus. Ha v 0 SEr
AVCNNes TEOACNUTA NOSBUTCH PEMAM @ i

YCTaHOBKW MECTE HYNA BePTUKENEHOMD KRyTa.

MNoeepHWTE 3pUTENEHYH TPYOY, YToGhI

YCTAHOBWTE MECTO HyNA. Ha aucnnee E S?FEEE?
nosewuTcs “STEP--1". R i
Haeenute apuTentHyo TpyBy Ha uenk,

PAcNONOXBHHYH BNW3Ko K rOpU3cHTY Ha vV 95°10'20"
paccToAHUM npumepHo 100 M. Haxkmute VO Hr SFEP--2 i
V%", [laHHble Ans nepBoi ToYku ByayT _
coxpaHeHsl. Ha aucnnee noasutcs "STEP--

27,

MepesepHUTE 3pUTENEHYIC TRPYDY 1M CHOBa BU-

3UPOBYATE €€ Ha Ha<ansHyo ToHKy. Haxmwre v 261°12'43"
“V%". [arHe!e 4NA BTOPOWA To4KM ByayT co- Hr  180°00°00° i
XPaHeHE!, M MBCTO HyNA BEpTUKaNEHOM Kpyra V%

OyneT ycTanoeneHo. [ocne HasKaTyA Knasu-
LUK MHCTPYMEHT NOAACT 3BYKOBOW CUMHAMN W
BEPHETCA B PEXUM ODbIMHBIX M3MEDEHMA.

1. 3mMepuTh TOPU3OHTAIBHBIM W BEPTUKAIBHBIN YIJIBI MPHU MMOMOIIU 3JIEKTPOHHOTO

TCOAOJIUTA. I[aHHBIe 3aHCCTHU B Ta6J'II/ILH)I.
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Ne ITonoxxenue Ne
Yron Bep
CTaHLIHUH Kpyra TOYKH
KIJI 7 13°4520"
8 13°45"25"
A
KII 7 13°45'30"
8
Touka ITonoxenue Vep
v
HaOJI0ICHUS Kpyra
KJI 6°30'10"
5 6°30'10"
KII
6°30'10"
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Ilpakmuueckaa paboma: Botuucinumenvnas oopadbomka meoooaumnozo xooa.

Llenv padomeut:

1. Haywumwbcs sbiuuciams KOOpOUHAmvl Movex 3aMKHYMO20 meo0O0IUMHO20 X00d.
Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAOTICHCHOCMU,

- pabouas mempaoe.

B pe3yibTaTe BBINOJHEHUS MPAKTHYECKOH Pa00THI CTYAEHT 0JIKEH:

3HATh: TOCJICIOBATEIIBHOCTh U3MEPEHUH MPHU MPOJIOKEHUH TEOI0JUTHOTO X0/a, CYTh
KOHTPOJIS YTJIOBBIX W JIMHEWHBIX W3MEPEHUN B TEOJOJMTHBIX XOJaX, aJTOPUTMBI
BBIYHCIIUTEIILHON 00pabOTKH.

yMeTh: BBIITOJIHUTh BBIUYMCICHUS IS TIOJYyYCHHUS] KOOPAWHAT TOUYEK TEOIOIMTHOTO

xXoJa.

MeToauka BbINOJHEHUSA PA0OTHI

TeodoMUTHBIM XOJIOM Ha3bIBAIOT CHUCTEMY 3aKPEIUICHHBIX B HAType TOYEK,
KOOPAMHATHI KOTOPBIX OMNpENENIeHbl U3 U3MEpPEHUs] YIJIOB M  PACCTOSHUM.
TeomonuTHble  XOAbBl, KAaK  NPaBUJIIO, MNPOKIAIABIBAIOT  MEXKIY  TOYKAMHU
roCy1apCTBEHHOM Ir€0AE3UYECKON CETH.

Teooonummuvle X006l - T€OAC3NYECKUE TIOCTPOCHUS B BUJIC JJOMAHHBIX JIMHUM, B
KOTOPBIX YTJIbI U3MEPSIOT MOJHBIM IPUEMOM TEOAOJNTA, & JJIMHBI CTOPOH JICHTAMU,
pyJIETKaMH WJIH JTaTbHOMEPaMH.
3amxnymeiii x00. [IpoknanpiBaeTcs M0 TpaHUIIAM y4acTKa, MOJJICKAIIET0 CheMKE, B

BUJI€ 3AMKHYTOT'O MHOTOYT'OJIbHUKA (TTOJIUTOHA).

1. BeiOpaTh UCXOHBIC JAHHBIC:

-JaHHBIC ITOJICBBIX H3M€p€HHI>’I YTJIOB IIOBOPOTAa U AJIMH JIMHUM B3STh B Ta6J'II/II_Ie
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Ne yrua N3mepsiemble yTiibl JltuHb!
I0BOPOTA (paBbIe TIO XO.1Y) JIMHHHA, M

1 110° 01"
20,583

2 114° 46'
19,925

3 100° 17'
17,378

4 120° 06’
23,479

S) 94° 52'
19,345

1 110° 01"

- 3HAYEHUE JTUPEKIITMOHHOTO yraa O 1.2 = 24° 55’

- koopauHatel X1 U Y1 HavanbHOU Touku 1 (0, 0)

2. Brnmcate B OnaHK BEJOMOCTH BBIYUCICHHS KOoopauHAT (cM. cTp. 70) maHHBIC
MOJIEBBIX U3MEPEHUI YriioB moBopoTa (rpada 2) u anuH auHui (rpada 7), KoTopbie
OepyTcsi B UCXOTHBIX JAHHBIX:

3. IToxcunTarh CyMMYy IPAaKTHUECKHUX MPABBIX IO X0y YIII0B % By, 1o popmyne:
5Bup. = P1+ P2+ Bs+ Pa+ P,
[ToncunTath CyMMy TEOPETHYECKUX YIVIOB, EfBrecop. KOTOpPAs OINPEAEITUTCS IO
dhopmyie:
EBTCOp. = 1800 (n = 2),
rae N - YKUCJO YTIIOB B 3aMKHYTOM IOJIATOHE.
4. Onpenenuth BEIUYUHY HEBS3KU fpnpaxr. , CYMMBI ZBppaxr. YIVIOB 3aMKHYTOT'O

MoJIMToHa 1o hopmyie:

anpz Z:Bnp.' Z:BTeop. )

rae 3 PBupacr. — CyMMa IPAKTHUYECKUX MPABBIX MO X0y YTJIOB

% Breop. — CYMMa TEOPETUYECKHUX YTJIOB.
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CpaBHUTbH MOTYYCHHBIN pE3yabTAT C JOMYCTUMOMN HEBSI3KOH fpyon , OMpenensemMoit mo

dhopmyie:
fBZlOH. =2t \/ n,

rae N -4uciio U3MCPCHHBIX YTJIOB B IIOJIMTOHE

t — Tounocts mpubopa 0° 00'30"

Ecnu meBsizka fgqon. >= fgnp., TO €€ HEOOXOMMMO pacnpeeniTh Ha U3MEPEHHBIC YTIIbI,
oOpa3zoBaHHbIe HamboJiee KOPOTKUMHU CTOopoHamu. IIpu HalIWyuu TPUMEPHOIO

paBEHCTBA CTOPOH MOIpaBKa Vg B U3MEPEHHBIN YOI BBIYUCIIAETCS 10 (hopMyie:

VB = fBHIl/ n,

[TosrydyeHnHble nonpaBku Vg 3alMCBIBAIOT B rpady 3 HANpPOTUB COOTBETCTBYIOLIETO

HU3MCPCHHOTI'O YIJIA.
I/ICHpaBHCHHBIe SHAYCHHUA YIJIOB IIOBOpPOTAa TCOAOJIMTHOIO XOJad 3aIIMCBIBAIOTCA B

rpady 4.
ITocne BBeneHHs] MOMPaBOK CyMMa HCHPABJICHHBIX YIJIOB IMOJUTOHA JOJDKHA OBITH

paBHa TEOPETUUYECKOI CyMME YTJIOB.

5. BBIUHCIUTD TUPEKITMOHHBIC YIJIBI BCEX JIMHHUM MOJUTOHA TI0 (hopMyJIe:

o 23 =012 + 180° — B2

034 = o3 + 180° — B3 u T.A.

3HaueHUe HNCXOOHOTO TUPCKOHUOHHOI'O YyIJIa O1-2 HPUHATH U3 UCXOJHBIX JJAHHbIX.
KOHTpOJ'IeM BBIUKCJICHUI JAUPCKIUOHHBIX YIJIOB CIIYKUT IIOJIYUCHHC B KOHIC

BBIYMCIIEHU HAYAJIBHOTO TUPEKIUOHHOTO YTIJIa 0l1-2.

59



6. [1lo BBIUKMCICHHBIM 3HAYEHUSM JAUPEKIIMOHHBIX YIJIOB OMNPENETUTh PpyMOBI I, U
3anuchiBaTh B Tpady 6 M COKpPAIIEHHO YETBEPTh, IJI€ PACIOJIONKEH PyMO KaxKIoro

yria.

[Ipu BeIUKCIEHUN pyMOOB UCIIOJIb30BaTh TAOIUILY.

YerBepTh o r
| CB 0...90° a
I TOB 90°...180° 180° - a2
111103 180°...270° o3 - 180°
IV C3 270°...360° 360° - 04

7. B rpady 7 3anucaTh JJIMHBI JUHUN U ONPEACIUTh JUIMHY xona D (cymma niuuH
JIUHUN).
8. BBIUMCINTL TpUpalIeHHEe KOOPJAUHAT MO pymOaM I W juymHam juHud d 1o
dbopmynam:

AXi=d - cos r;

AYi=d - sinr;
[Ipupanienrs KOOpAMHAT MPU 3aIIMCU B BEAOMOCTb MOKHO OKpyIJIATh 10 0,001 M.
3HaKU TpUpaIleHuil OyyT 3aBUCETh OT TOTO, B KaKOW KOOPJUHAIIMOHHON YETBEPTH
HaxXOAWTCS Ta WM Jpyras CcTopoHa mnonuroHa. IIpu omnpeneneHnn 3HaKa

MPUPALLEHUS UCIIONB30BATh TAOIHUILY.

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

9. IMoxcumntark HeBs3kU fx v f y B mpupameHusx koopauHaT 1mo Gpopmyiam:

fo= Z:A)(i ;
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fAy= SAY .

10. OHpeI[CJ'H/ITB AOIMYCTUMOCTDL IIOJYYCHHBIX HCBA30K, BBIYUCIIMTL [JIA 3TOIO

a0COMIOTHYIO HEBS3KY Tu6. IO hopmyite:

1:a6c ==+ \/ (fAX) 2+ (fAy) 2 ’
U JOMYCTUMOCTh OTHOCUTEIIbHON HEBA3KH:
forn=fase/ED = ... <mm=1/2000 |,

rae D — nnuna xona, m
I1. Ecnu mosiyyeHHasi OTHOCUTENbHAS HEBA3KA MEHBIIE WM paBHA NPEAECIbHOU, TO
HE0OXO0MMO TTPOBEPUTH, YTOOBI CYMMBI IIPUPAIIEHUN PABHSIIMCH HYIIO, T.e. SAX; =
0; 3AY;=0, ecnu ycioBue HE BBIIIOJIHEHO, BBOATCS MomnpaBku B rpader 10 u 11.
VBsi3ka mpupanieHuil TPOU3BOAUTCS OTIEIbHO MO abcuuccaM W OpJUHATaM.
[TorpaBkM pacnpeAesstoTcs Ha BBIYUCICHHBIE MPUPAIICHUS TPONOPUHUOHAIBHO
JUTMHE CTOPOH U BBOJSITCSI CO 3HAKOM, OOpPaTHBIM 3HAKy HEBSI3KHU.
12. Ilocne BBemenuss mnomnpaBok B rpadel 12 u 13 3anucarh ucCHpaBiICHHbIC
MpUpanieHus.
13. Ilo ncnpaBneHHBIM 3HAYEHUAM MIPUPALIEHNNA KOOPAUHAT BBIYMCIUTD KOOPAUHATHI
BEPIINH MOJUTOHA, /I yero B rpadax 14 u 15 3anucaTh UCXOAHBIC KOOPAUHATHI X1
n Y1 HayanpbHOW TOYKM |. BpluncieHrne KOOpAMHAT OCTAIBHBIX TOYEK IOJUTOHA
MPOBOJIUTCSA 110 hOopMyIIam:

Xnocnen = anen * A)(i;
Viocnen = ynpez[ t AY;j
KoHTponeM mnpaBUIBHOCTH BBIYMCIEHUST KOOPAWHAT BEPIIMH YIJIOB MOBOPOTAa B

CJIy4ae 3aMKHYTOT'O IOJINTOHA CIIYKUT MOJy4eHUE KOOpAUHAT X1 U Y1.
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BepomocTb BbiuMcneHun KoopauHart

N a as an'mmlmmzze ITonpaexu ’",.mpwmmm Koopdunamut
mouex ﬁm‘- g::;l Bm Aupexy, pymb6 m
yeon AX AY AX | AY | AX AY X Y
1 | 110°1’ 110°01' o o
24°55' | CB 24°55' | 20,583| +18,667| +8,672|-0,002 |-0,005}+1 +8,667
2 | 1497 114°46' +18,665( +8,667
90°09' |IOB 89°51'| 19,925 -0,052 | +19,925|-0,002 0,054 | +19,92
3 |100°17 |-0°0x’ |100°16' +18,611+28,587
169°53I0B 10°07| 17,378 | -17,108| +3,052| 0,002 |-0,005| -17,11 |+3,047
4 |120°0¢ 120°06 +1,501 (+31,634
|229°4 49°47|23,479| -15,16 |-17,929(-0,002 |-0,005]-15,162 |-17,934
5 | 94’50 | -0°0r'| 94°51' ' -13,661| +13,7
314°56' C3 45°04' |19 345 | +13,663 | - 13,695-0,002 13,661| -13,7
1
ZP ey = 180° (N - 2) = 540°00' Jauna xoda ID = 100,71 +32,33 +31,649 + 32,326 + 31,634 x,=x, + AX
Yzaoean neeasxa "32,32 -31,624 -32,326- 31,634 y, =y, +AY
SBes = EBuy = EBrrecy = Heeasxu npupawenuii f,, = 0,01 f,, = 0,025 fux=0 fy=0

= 540°02' - 540°00' = 0°02'
Abcomommnan neeasxa x00a f .. = V(f) + (f.)° = Vo,01* + 0,025 = 0,026926 m
Yzno0ean neesaxa Aonycmumocmy omuocumenvnoii nesnaxu ... = f.../ED <1/ 2000
Sroen = 2000 = o = 0,026926 M / 100,71 = 0,000267 < 1 / 2000 = 0,0005
=2%0° 00 30" 5 = 0°02'14'
t = 0° 00' 30" n — vucao yzaoe
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Hpakmuqecmm paﬁoma: Hanecenue mouek 3AMKHYmMoO20 meooonIumHno20 X004 Ha

naan. Botuucnenue mzouqadu yuacmka.

ILlenv padomeur.

1. Pazsumbu HABbIKU NOCMPOEHUSL KOOPOUHAMHOU CEemKU.

2. Hayuumucs nanocums mouku meoooaumHo2o xo0a no KOOpOUHamam Ha niaH.
3. Hayyumocs evluuciame niowaosb y4acmia.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTICHCHOCTIUL,

- pabouas mempaoe.

B pe3yabTarte BbINOJHEHHUS MPAKTHYECKOI PA0OTHI CTYIEHT J0JIZKEeH:

3HATH: METOJIMKY HAHECEHUs] TOYEK TEOJOJMTHOTO XOJa Ha TUlaH W BBIYMCICHUS
IJIOIIAN YYacTKa.

yMeThb: HAHECTH TOYKH TEOJOJUTHOTO XOJia MO0 KOOpJIMHATaM Ha IUIaH, BBIYUCIUTH

mIomanab ydacTKa.

MeToanka BbINOJTHEHUS PAa0OThI.

1. ITocTpouTh Ha YepTEeKHOM OyMare koopauHaTHYIO ceTky B M 1: 500 (cm. puc. 33).
Takoke Ha 3TOM JTUCTE BBIYEPTUTH TAOJIUITy U BHECTH B He€¢ KOOpAMHATHI X U Y BCEX
TOYEK.

2. Ilo xoopamHaTtaM BEPIIMH TEOJOJUTHOTO XO0Ja HAHOCAT BCE TOYKH, MPOBEPSs
PAcCTOSIHUE MEXAY HUMH 10 MacITady W TOPU3OHTAIIBHBIE YTJIbl, CPABHUBAS UX C
JUIMHAMHA CTOPOH, 3alMCaHHBIMU B Tpade 7 W TOPH30HTAJIBLHBIMU YIJIAMH,

3anucaHHbIME B Tpade 4 (cM. Tab. ctp. 70).
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Cxema TeoONUTHOrO Xoaa

NT | 1 2 3 4 5
X o | 18,665 | 18,611 | 1,501 |-13,661
Y 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

Puc. 33

64



3. BRImomHUTE pacdeTr MIIOIMa Iy yJacTKa:

®Ourypa Ne 1 — Tpanenusi: miomaas Tparneuuu onpeaessercs no popmyse
Si={[a+B]/2}-h

S;={[13,661 + (18,665+13,661)]/2} - 8,667 = 199, 2847 m?

FOB 89°51'

X CB 24°55'
20 r |l 2

10

-10

-20
19,345

®dwurypa Ne 2 — Tpanernus: mIomaas TPAMCIHHA OIPeaeIsIeTcs Mo GopMyrie

S,= {[(18,665+13,661) + (18,611+13,661)] / 2} - (28,587 — 8, 667) =643,3961 M2

FOB 89°51'

X CB 24°55'
20 r |l 2

10

-10

-20

19,345

®durypa Ne 3 — Tpanernus: mIoMaas TPAMCIHHA ONPEAeIIIeTCs 1Mo hopMyIie

S;={[(18,611+13,661) + (1,501+13,661)]/ 2} - (31,634 — 28,587) = 72,2657m?
X

20

10

~

-10

-20




®urypa Ne 4 — TpeyroJibHUK: TUIOLIAAL TPEYTOJIbHUKA OMpeaenseTcs no Gopmyse:
Si=[a-B]/2
S4=[13,7 - 13,661] / 2= 93,5779m>

X CB24°
20-__ 2

10

LY

-10

-20

®durypa No 5 — TpeyroJibHUK: TUIOMIAAL TPEYTOJIbHUKA ONpeaesaeTcs no Gopmysie:
Ss=[a-B]/2
Ss=[(1,501+13,661) - (31,634-13,7)] / 2= 135,9577 m?

X CB 24° FOB 89°51'

20

10

-

-101

-20

19,345

[Tnomanp 3aMKHYTOTO TEOJOTUTHOTO XOa OMpeesieTcs Mo popmyIe:

Soou= (S1+ Sot+ S3) — (Sat+ Ss)

Soow= (199, 2847 +643,3961 + 72,2657 ) — (93,5779 + 135,9577 ) = 685,411 m?
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Jlabopamopnaa paboma: Paboma c onmuueckum Hugeaupom. Bwvinonnenue

noeepokK nHueeupa.

ILlenv padomeur.

1. U3yuums nugenup u nuerupmvie petiku.

2. Pa3zsumbu HaBbIKU B8bINOIHEHUS NOBEPOK U IOCMUPOBOK HUBEUPA.
QOobecneuenue:

- nugeaupwvt SETL AT — 20D, VEGA L30;

- wmamuse,

- nusenupnas pevika PH — 3000, VEGA TS 3M;

= BU3UPHbLE YETIU.

B pezynvmame evitnonnenusn 1ab6opamopuoii padoomovt cHyO0eHm 00JIHCEH:

3HATH: YCTPONUCTBO HUBEIUPA U HUBEIUPHBIX PEEK, MOPSIAOK BBITIOIHEHUS OBEPOK U
FOCTUPOBOK HUBEJIHPA.

yMeThb: 0OpamaTbCsi ¢ HUBEIUPOM, BBIMOJIHATH MOBEPKU U IOCTHUPOBKU HUBEIHUPA,

CHUMATb OTCYUCTHI 110 HI/IBCJII/IpHOﬁ peﬁKe.

MeToanka BbINOJHEHUS Pa0OThI.

HuBenupoBanue — BHUJ T€ONE3UUYECKUX U3MEPEHUM, B PE3YIbTATE KOTOPBIX
ONPEAEISAIOT MPEBBIICHUSI TOYEK, a TAKXKE WX BBICOTHI HAJ MPHUHITON YPOBEHHOMH
MOBEPXHOCThI0. HuBenupoBanue mpou3BoAdT sl uzydeHus ¢GopMm penbeda:
ONPENEIICHUS BBICOT TOUYEK IMPU MPOCKTHUPOBAHWUH, CTPOUTEIBCTBE M IKCIUTyaTaUU
3JaHAM W WHXEHEPHBIX COOpYyKeHuW. HuBennupoMm Ha3bIBalOT TIe€0/I€3UUECKUM

WHCTPYMEHT, BU3UPHAsS OCh TPYObI KOTOPOTO B pabodyeM MOJIOKEHUH TOPU30HTAIIbHA.
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Ycrpoiicteo VEGA L30

VEGA

CONSTRUCTION INSTRUMENTS

Buanp BUHT doKyCcMpoBKU M30bpareHns

JInH3a obbeKkTuBa

KoyXx KOTMPOBOYHBIX BUHTOB
CETKM HUTEN

BWHT poKycrpoBkn
CeTKU HUTel

Buaunp
3epKano B1aa

KpYyrnoro ypoBHA Orynsp

Kpyrnbiin ypoBeHb

WHoeKc
rOPU30HTaNBbHOIO Kpyra

BWHT TouHOro
HaBeaeHuA
OcHoBaHWe H1BenMpa

. [MNoobeMHbI BUHT
["OpY30HTaNbHBIN Kpyr

Husemuper VEGA L30 (1); SETL AT — 20D (2); SOKKIA B1 (3)
1) 2)
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Itatus S6 (4), nuenupHas peiika VEGA TS 3M (5)

4)

em N
o \UJ

o

——e
—
HE

1. YcraHOBUTH HUBENUP HA IITATHB.
Jlo Hayana paboOT HUBEIUP BBIHUMAIOT U3 YKJIAJOUYHOTO SILIMKA U YKPEIUIIOT

Ha IITaTHBE CTAHOBBIM BHUHTOM. BpiiBuras wu yOupas HOXKM IITAaTHBA,
YCTaHAaBJIMBAIOT €0 I'OJIOBKY «HA IJ1a3» B TOPU30HTAIBLHOE IIOJIOKEHHUE.
2. BBITIOTHUTH MOBEPKH U FOCTUPOBKH HUBEIWPA.

[lepen HavamoM W3MEPEHHM HUBEJIMPOM BBIITOJHSIOT TOBEPKH C  LEJBIO
BBISIBJICHHSI TIOCTOSIHCTBA T€OMETPUUECKUX YCIOBUM, U €CIIM 0OHAPYKUBAETCA, YTO TO
WM MHOE TE€OMETPUYECKOE YCJIOBHUE HE BBINOJHIETCA, IPOU3BOIAT FOCTUPOBKY

(perynupoBKy) mpudopa.

Ocnoennie ocu nuseaupa:
JJ — oce epawgerus npubopa (ocnoenas ocw)
VV — susupnas ocw spumensnoii mpyGvt
U ~ ocn yuaundpurecxozo ypoens
U,/ - 0ch xpy2a020 ypoens

1~ nodvesmnill 6unm; 2 — nOACMAOXA; 3 — OKYARD; 4 — RAGCMUNXA € Cemxoil Kumei;
5- ii ypoeens; 6 — sunmb ypoans; 7 -
8 — xpyaamil yposens

Puc. 28
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1. Ocw kpyanozo yposHs dondcua b6blms napaiienbHa 0cu 8paujenuss npubopa

ITysvipex kpyz.1020 ypoeHa
NPUBOOUINCS 8 HYAL-NYHKM
OO0HOBPEeMENHBLM 8paljeHUeM
NOJBEeMHBIX BUHIMOS I U 2

8 PaA3HbIX Hanpaas 1eHULAXx

u gunma 3.

Bepxrioro vacms Huseaupa
nosopawusarom Ha 180°.
IIpu cmerwygeHuUu NY3bipbvKa
C YeHMpPa bNoOAHION
FOCTNUPOBKY.

HOcTupoBka

Henpasumeabubimu sunmami (4) nyavipex
nepemewarom Ha noA08UHY OTNKAOHEHUS;
epatjeHueMm NodbEeMHBLIX BUHITIO8 NY3bIPEK
YCIMaHasAUSarom 6 HYyAb-NyHKm.

wnunska

2. Bepmukaﬂbnaﬂ HUMb cemKu Humetl 00JIXCHA Oblmb napaiieibHd ocu epauieHusl

HuUueseaupa

1. Yemanoeums Hueeaup 8 pabouee noaodicenue
o XpYy210MY YPOBHIO

2. Hasecmu 3pumenvnyio mpy6y na omeec,
Naxodauwuiica npuMepHo 6 30 Mempax

Ecau cemxa Humeit coenaaa ¢ 0meecom,

mo ycaoeue evtnoaneno (puc. a)

OcTupoBka

Orsec 3. Ecau numu ne coenaau (puc. 6), mo omxpenasiom

mpu 3aKpenumenbHbLX 6UHMA, CHUMAIOM KOANAUOK
€O CMopoMbL oKy Aspa
4. Ocaabasiom xpenedxcrvte sunmut (1, 2, 3),

noeopauusalom naacmuxxy 00 coenadeHus
cemxu Humeit ¢ omeecom (cm. puc. 8)
5. Bunmut 1, 2, 3 3axpenasiom

nnacTuHKa

3. Ilpusmel, nepedaiowue uzodpadicenue ny3vipvKa, O0JNCHbL OblMb YCMAHOGIECHbL

npasujibHo
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JIJisi TOBEpKHU YCJIOBHS MOJABEMHBIMA BUHTAMHU TMPHUBOIAT IMY3bIPEK YPOBHS B
HYJIb-IIYHKT, HAOJI0/]asi B OKHO 3alllUTHON KOpOOKH ypoBHS. Eciu 0THOBpEMEHHO C
TUM TPHUAYT B KOHTAKT KOHIIBI IMy3bIphbKa M OYyIyT pacmojiaraThCsi B CEpeauHE
MpSIMOYTOJIbHUKA, TO YCJIOBHE BBINMOJHEHO. B mnpoTuBHOM ciyyae mpubop

HanpaBJIACTCA B MACTCPCKYIO I UCITPABJICHUA ITOJIOKCHUS ITPU3M.

i

| 1178

12 1231

lNonosuHKu yposHs

dormkHbI cosnadame | 1270

4. Ocb yununopuuecko2o ypoeHs O0IHCHA ObIMb NAPALIENbHA BUSUPHOU OCU MPYObl —

2llasHoe yciloesue Hueseaupa

MoBepKn HUBENUPOB C UUNUHAPUYECKUM ypoBHeM llI

MNoBsepka UMNUHAPUHECKOrO YPOBHSA
Ocb YuAuHApUHECK020 YPOBHA 00ANCHA Obimb naparieabHa su3upmeil ocu mpybut

—% 1. Ha Mecmnocmu ¢ He6oabwum ykaoHom
T » o 3abusaiom 2 KOABIUIKA HA PACCTNOAHUU
- ¥ 50-70Mm
3 5
. 50-70m

2. Yemanaeausaom nueeaup e pabouee
noaoxcenue nad mouxoii A.

Peiixoit uamepaiom esicomy
uncmpymenma i, u 6epym omcuem no
peiixe, cmosweii 6 m. B.

3. Hueeaup nepecmaeasnom é m. B,
usmepsom evicomy i, u 6epym omcuem a.

4. Ecau ycaoeue noeepxu ne cobmodeno, mo e o6a omcuema sowra odunaxoean
owubxa “x”, xomopas onpedeasemca no popmyae: x = (i, +1i,)/2-(a+ b)/2
Ecau x <t 4MM, Mo Yycaoeue 6binoaneno. B npomusnom cayvae 6bINOAHAIOM W0CMUPOSKY.
OcTupoBka
1. Bepnutit omcuem no peiikam a, = a + X
2. JNECAUUOHNBLM BUNIMOM YCMAHABAUSAIOM CPEIHION0 HUMDH CEMKU NA OMmcHem a,
3. My3vpex yuaundpueckozo YposHA yulea ¢ HYAL-nyHkma
4. CHumMaom xpuiuxy 6 mopyeeoii uacmu xopodxu YUAUHIPUHECKO20 YPOBHA
5. Crezxa omnycxamom eunmut 3, 4; deilicmeys sunmamu 1 u 2, coemewjanom
uszoGpaxcenue NOA0BUNOK KONYOE NY3ILIPLKA YPOSHA :
6. ITosepxy noemopsom

71



x =(1395+1385) : 2 - (1382 +1390) : 2=4 mMm
5. Ilposepka nonosicenus 6U3UPHOU ocu (015 CAMOYCMAHABIUBAIOWUXCS HUBETUDOB).

[locnenoBaTenbHOCTh BBINOJIHEHHUS! MOBEPKH: BBIOMPAIOT HAa MECTHOCTH JIBE
Toukn A U B ¢ paccrosHuem mexay HUMH 30-50 M; TOUKH 3aKPEIUISIOT KOJIbSMH,
YCTaHABJIMBAIOT HHUBEIHpP Tocepenaune B Touke Ci; m OepyT OTcUeTHl a1 U Db 1o
peiikam. Beraucnsror npesbimenre hi=a; - by, YcranaBnusator HuBenup B Touke Co
Ha paccTosHuU 1 - 2 M OT peliku A, OepyT 1o perikam oTcueThl a2, D2 U BBIYHCIISIOT
npeBbIIIeHE Ny=as-h; .

IIpy paBeHCTBE NMPEBBIIEHUN WM PA3HULIE MEHEE 3 MM HHUBEIUP MPUTOJICH K
SKCIUTyaTaluu. B mpoTHBHOM cilydae caenarh HyKHO ClIeAylolee: HaBeAUTe Mpruoop
Ha pelKy B M CHUMHTE 3alIUTHBIA KOXYyX OKYyJsipa. Mcrmone3ylnTe FOCTUPOBOYHYIO
LINWIbKY, BpalllaiTe KOCTUPOBOYHBIM BHUHT IIOKa OTCUET IO peilke B He craHer
paBHBIM a; — N. [ToBTOpHUTE BCE MEHCTBUS ¢ Havaa J0 KOHIA moka (az-b2) — (a1 - b1) <

3 MM.

aj b1

A C: B

hy =a; — by = 1407 — 1392 = 15 mm

as b,

A C. B

h, = a, — b, = 1405 — 1390 = 15 mm
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Jlabopamopnas paboma: Beinonnenue mexuuuecko2o Hugenuposanusl.

Oopabomka pe3y1bmamos HUGEAUPOBAHUSA.

ILlenv padomeur.

1. Hayuumwvcs onpedensimv npesviulenuss HA Ccmavyuu u o0Opabamvléams
Dpe3yibmamvl MEeXHUYECK020 HUBEIUPOBAHUSL.

QOobecneuenue:

- nueeaup H3, SETL AT — 20D, VEGA L30, SOKKIA B1,;

- wumamus S6;

- nusenupnas pevika PH — 3000, VEGA TS 3M;

= BU3UPHbLE YETIU.

B pe3yabrarte BbINOJHEHHS JIA00OPATOPHOM PA0OTHI CTYAECHT 0JIKeH:

3HATH: YCTPOMCTBO HMBEIUPA W HUBEJIHUPHBIX PEEK, CHOCOOBI T'€OMETPUYECKOIO
HUBEJMPOBAHUS JIs1 ONPENICIICHUS IPEBBIIICHUS HA CTAHIIUSAX.

yMeTb: HCIOJIb30BaTh HUBEJIHMP IS HU3MEPEHUS MPEBBINICHUIN; 00padaThIBaTh

pEe3yabTaThl TEXHUYECKOTO HUBEIIMPOBAHUS, KOHTPOJIUPOBATH U3MEPEHHUSI.
MeToanka BbINOJHEHUS PA0OTHI.

OTtcueTsl o peiKkaM MPOU3BOIAT IO CPEIHEW HUTH HUBEJIHMPA — 110 MECTY, TIE

MIPOCKITUS CPEeIHEH HUTH MepecekaeT peiky (cM. puc. 29).

178

12 1231

lMonosutHKu yposHs

dormkHe! coenadame - .
13

3

HansHomeptbie

Lunurdpuveckull
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C,Z[CHB.TB OTCUET IIO pCﬁKC — 9TO 3HAYUT ONPCACINTL BBICOTY BI/IBI/IpHOﬁ oCcHu

HUBEJIMpa HaJa HyJleM (OCHOBaHHEM) perku (cM. puc. 30).

Husenupusie peitku PH — 3000(1), VEGA TS 3M (2)

1) 2)

OTcueThbl NO perkam

CknapHan peiika Mo yepHoii cTopoHe
b, = 1362

N

Mo kpacHOW cCTOpOHe

b, = 6042
ERE
60

1
S A

Puc. 30

1. TIponoXuTh X0 TEXHUYECKOTO HUBEJIMPOBAHHSL.

TexHuyeckoe HUBEIMPOBAHHE CO3JAETCA KaK CbEeMOYHas CEThb  JUIS
MPOU3BOJICTBA TOMOTrpapruecKoil ChEMKH OOBIYHO C BBICOTOM CedeHMs penbeda
yepes 0, 25; 0,5 u 1m.

[Tocne ycranHoBKHM ipubopa B pabouee MojJoKeHUEe HUBEIMPOBAHUE HA CTAHIIUU
IIPOU3BOJAT B CIIEAYIOIIEM HOPSIKE:

OTcueThl O YepHOU U KPAaCHOW CTOPOHAM 3aJIHEN peUKu;

OTcueThl o YepHOM M KpaCHOW CTOPOHAM IEpEIHEN PENKH.

PacxoxneHue npeBbIlIeHUN Ha CTAHIIMMU, BBIYMCIICHHBIX 110 YEPHOW U KPACHOMN
CTOPOHAM PEEK, HE OJDKHO MPEBbIIAaTh 3 MM. OTCUETHI 0 peMKaM 3alMChIBAIOTCS B

KypHaJI TEXHUYCCKOI'O HUBCIIMPOBAHUA, I'’IC BBIYHUCIIAIOTCA IMPCBLIILICHUS, TOPHU30HT
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MHCTPYMEHTA HEOOXOAMMBINA ISl ONpENeNeHUsT OTMETKH MPOMEXYTOYHOM TOYKH, a
TaK)KE€ OTMETKH 3aJHEN U MEPETHEN TOUYEK.

[Ipu pabGoTe ¢ ABYXCTOPOHHHUMH peHKaMu HaJEXKHBIM KOHTPOJIEM CIIY>KUT
CXOAMMOCTD IPEBBIIICHUHN, TOIYYEHHBIX 110 YEPHBIM U KPACHBIM CTOPOHAM pPEEK.

TexHUYeCKOe HHBEIMPOBaHHWE (CM. pHC. 32) MPOM3BOIAT IO CIOCOOy U3
CepeIMHbI B OJTHOM HampaBieHuu (cM. puc. 31), paccrosiHEe OT MpUOOpa J0 peek
U3MEPSIOT MO KpaHUM JaJbHOMEPHBIM HUTAM 3pUTENbHONW TpyObl. Hopmanbhas
JUIMHA Jy4ya cocTaBisier 120 M, mpu XOpOIIMX YCIOBHUSX BUAUMOCTH U YETKHX

HM300paKEHUSIX OHA MOXeET OBITh yBenmuueHa 10 200 M.

HusenupoBaHue U3 cepeamnHbI

Hueenupwnasn
pelixa

TexHn4eckoe HUBEJIIMPOBAHNE

OTCYeT NO YepPHON CTOPOHE 3aAHeR Peirkn
a, = 1693

OTCHeT NO YePHON CTOPOHE NnepenHei peikn 8, = 1362




2. BoInonHUTh 00pabOTKyY MOJEBOr0 *KypHajia TEXHUYECKOTO HUBEJIMPOBAHUS.

OTtcyeTsl 1o perike, [IpeBbime- Cpen- I'opu- Otmer-
Ne Ne MM uue h, Mmm Hee 30HT KU
cTaH- | Touek | 3an- | Ile- | IIpo- + - MPEBbI- | MHCTPY- | TOYEK,
107078 HUE | pen- | Me- nieHue | MEHTa M
HHC | XKY- Nep,MM Hi,m
TOY-
HBIC
A 1693 128,552
6377
0331
1 C 1532 +0332 | 130,245 | 128,713
6215 | 0333
B 1362 128,884
6044

h. = 1693 - 1362 = 0331Mm

he = 6377 - 6044 = 0333 MM

hep = (0331+0333)/ 2 = 0332mm
Hp = 128, 552 + 0,332 = 128,884m
Hi= 128,552 + 1,693 = 130,245m
Hc= 130,245 — 1,532 = 128,713m
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KpuTtepun onieHKH BbHINOJHEHUS CTYJA€HTAMH OTYETHBIX padoT

Pe3yabTaThl 00y4eHus

Kpurtepuu oieHKH

MeToabl OIEHKH

3Hanug

- OCHOBHBIC IIOHATHA U
TEPMUHBI, UCTIOJB3yEMbIC B
I'e0JIC3UH;

- HA3HAYEHUE OTIOPHBIX
reoe3uYeCKIX CETEH;

- MacIuITadbl, yCIOBHbBIE
TonorpauyecKue 3HaKu,
TOYHOCTh MaciTaba;

- CUCTEMY IUIOCKUX
MPSAMOYTOJIbHBIX KOOPJIMHAT;

- MpUOOPHI U UHCTPYMEHTHI
JUIS A3MEPEHUM: JINHUH, YTJIOB
Y OIPEJICIICHUS MPEBBIIICHUM;

- IPUOOPHI U UHCTPYMEHTHI
LTSI

BBIHECEHUS PACCTOSHUA U
KOOPAUHAT;

- BUJIbI T€OJE3UUECKUX
U3MEPEHNN.

Tecmuposanue u
OK3AMEH.

«5» - 90 - 100%
MPaBUIbHBIX OTBETOB,
«4» - 80-89%
MPaBUIbHBIX OTBETOB,
«3» - 70-80%
MIPaBUJIbHBIX OTBETOB,
«2» - 69% u MeHee
MIPaBUJIBHBIX OTBETOB.

Yemuwiit onpoc:

«5» - OTBET IOJIHBIN,
IIPABUJIbHBIN,
MMOHMMAaHUE MaTepuasa
ri1yOOKOE;

«4» - maTepuan yCBOCH
XOPOIIO0, HO U3JI0KEHUE
HEJIOCTATOYHO
CUCTEMATU3UPOBAHO,
OT/ICJIbHBIE YMEHUS
HEJIOCTaTOYHO
YCTOWYHUBBI, B
TEPMUHOJIOTHH, BHIBOJIAX
1 0000IIEHUSIX UMEIOTCS
OT/I€JIbHBIC HETOYHOCTH;
«3» - OTBET
0oOHapy>KHUBaeT
MOHMMAaHUE OCHOBHBIX
MOJIOKEHUN TEMBl,
OJIHaKO, HaOMogaeTcs
HEIOJIHOTA 3HAaHUM;
yMeHus c(hOpMUPOBAHBI
HEJIOCTATOYHO, BHIBOJIBI
1 00001IeHNs c1abo
apryMEHTUPOBAHBI, B
HUX JIOMYIIEHbI OITUOKY;
«2» - peub HEMOHSTHAS,
CKyJHasl, HU OJIUH U3
BOIIPOCOB HE OOBSICHEH,

IIpomMexkyTOYHBII
KOHTPOJIb:
TECTUPOBAHHUE,
OLICHHBAHUE
NPAKTHYECKUX U
1abopaTopHBIX paboT

HTOroBbIii KOHTPOJIb:
JK3aMEH
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HaBBIKH 0000IIEHUS
MaTepuaia u
apryMeHTaIuu
OTCYTCTBYIOT.

YMmenusn

- UUTaThb CUTYallUH HaA IIaHaX
" KapTax,

- pemmaTh 3a7a44 Ha
MacCIITaO0FbI;

- pemaTh NpSAMYI0 U OOpaTHYIO
re0/1e3MYECKYI0 3a/1a4y;

- TI0JIb30BaThCA MPUOOPaMU U
WHCTPYMEHTAMH,
UCIIOJIb3YEMBIMHU MIPU
M3MEpPEHUH JIMHUH, YTIIOB U
OTMETOK TOYEK;

- IOJIK30BaThCA MPUOOpPAMU U
WHCTPYMEHTaMH,
HCIIOJIb3yEMBIMH TIPU
BBIHECCHUU PACCTOSHUS U
KOOPJMHAT;

- POBOJIUTH KaMepabHbIE
paboOTHI M0 OKOHYAHUU
TEOOJIUTHON CHhEMKHU U
F€OMETPHUUECKOTO
HUBEJMPOBAHUSI.

Ilpaxmuueckue u
Jnabopamophbie
pabombi:

«5» - 90-100%
PaBUIBHO
BBITIOJIHEHHOT'O 33/IaHUS;
«4» - 80-89% npaBuIIbHO
BBITIOJTHEHHOTO 33]J1aHNS,
«3» - BBINIOJIHECHUE
IIPAKTUYECKU BCEN
pabotsl (He Menee 70%)
«2» - BBINIOJIHEHUE MEHEE
70% Bceii pabOTHI.
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NudopmanuonHoe odecredyeHue peaju3anuu NporpaMmMbl

[lepeuens y4eOHbIX HU3AaHUN, IHTEpHET-PECYPCOB, JOMOIHUTEIBHOMN JINTEPATYPHI

OCHOBHBIC HCTOYHUKH:

1. KuceneB M.U. I'eonesus: yueonnk / M. . Kucenes, /I. I1I. Muxenes. - 14-e u3m.,
ctep. - M.: U3natensckuii neHTp «Axagemusi», 2020. - 384 c.

JlonmoJIHUTEJIbHbIE HCTOYHUKMH

2. Yuebnoe nmocobue nmo gucumininge "OcHoBrel reonesun’. U.1 / M.B. Xanuiosa;
Ox.-VYpau. roc. TexH. komiemk. - Yensounck, 2018. - 143 c.

3. YuebHoe nocobue no aucuumiauHe "OcHoBbl reoaesun’. Y. 2 / coct. U.B.
XamunoBa; FOx.-Ypan. roc. TexH. komemk. - Yensounck, 2018. - 135 c.

4. Xanunosa, . B. DnektpoHHbiit yueOHUK «OCHOBBI I€01€3UN» [ DIIEKTPOHHBIM
pecypc]: no cner. «CTp-BO U 3KCIUTyaTalus 34aHui u coopyxenuin» / U. B.
Xanunosa; Yensn0. uH-T pa3BuTus npod. oOpazoBanusa. — Pexxum nocryna:
http://85.202.8.68/moodle/course/view.php?id=36

5.CHulI 3.01.03.84. I'eone3uyeckue pabOThl B CTPOUTEIILCTRE.

6.CHull 11-02-96. UnxeHepHbie U3BICKAHUSI B CTPOUTEIILCTBE.

NuTepHET-pECYPCHI:

http://lib.chistopol.net/library/book/14741.html -ITyGnuunas syekTpoHHAsI

oubnnoreka

http://libgost.ru/gost/ -budarorexa rocToB ¥ HOPMATUBHBIX JOKYMEHTOB
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