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BBEAEHHUE

MeTtoauueckue ykazaHus MpeJHA3HAYCHBI ISl CTYJEHTOB, 00YYaIOIMXCs MO CIeHUaIbHOCTH
cpennero mnpodeccuonanbHoro ob6pazoBanus 08.02.13 MoHTax M DKCIUTyaTanus BHYTPEHHHX
CaHTEXHUYECKUX YCTPOUCTB, KOHAUIIMOHUPOBAHUS BO3IyXa H BEHTUJISIUH.

[MpakTnueckoe 3aHATHE — 3TO (¢dopMa oOpraHm3anuu ydeOHOro mporiecca,
MpEAINOoIIaraIiasi  BBIIOJHEHWE OOYYAIOMMMHCS 3aJaHWid  CaMOCTOSITETbHO H IO
PYKOBOJCTBOM  TmpenoaaBarens. Jugaktuueckas Ledb  NOPAKTHYECKUX  3aJaHu  —
dbopmupoBanne y o0Oydaromuxcsi TNPOPEeCCHOHAIBHBIX H  MPAKTHYECKUX  YMEHHUM,
HCO6XOJII/IMBIX I U3YUYCHUA TMOCIICAYIOIINX y‘-I€6HI)IX JUCIUIIIIMH, a TaKXE INOAIOTOBKa K
MIPUMEHEHHIO STUX YMEHUH B MPOGECCHOHAIBHON JISATSIIBHOCTH.

Benymeli AuaakTUYeCKOM WENbI0 TMPAKTUYECKUX 3aHIATHH sBIseTcs (HopMUpOBaHHE
MIPAKTUYECKUX YMEHUH — TMpO(EeCCHOHANBbHBIX (BBIIIOJIHEHUE OIPE/IEICHHBIX JEHCTBUS,
omnepanuii, Npeanicannii, HEOOXOIUMBIX B MOCIIEIYIOMEH TPOoPECCUOHATBEHON NESITEIHFHOCTH)
WJIM y4eOHBIX (pelieHre 3a71a4), He0OXO0AUMBIX B MOCIeaAyoeld yueOHON 1esITeTbHOCTH.

Hapsiny ¢ ¢opmupoBaHreM yMEHUH M HaBBIKOB, B INPOIECCE MPAKTHYECKHX 3aHATHUN
00001Iat0TCs, CHUCTEMAaTH3UPYIOTCSA, YIIIYOJSIOTCS W KOHKPETHU3UPYIOTCS TEOPETHUYECKHE
3HaHUA, BBIpa6aTBIBaCTCSI CIIOCOOHOCTh M T'OTOBHOCTH HCIIONL30BaTh 3HAHHA Ha IIPpaKTHUKE,
Pa3BUBAIOTCA UHTCIIJICKTYAJIbHBIC YMCHU .

Hepez[ TEM KaK HNPUCTYHIUTHb K BBIIIOJITHCHHUIO IMPAKTUYCCKOTO 3aHATUA, CTYACHT HOJI?KCH
YCBOUTHb KpPATKHEC TCOPECTUUICCKUC CBCACHUA IO TCMC, MCTOAUKY BBIITOJIHCHUA pa6OTBI, a TaKXKeE
CHOCOOBI npeACTaBJICHUSA ITOJYUYCHHBIX JAHHBIX.

B MeTonMueckux yKa3aHHSX TPUBEACHBI TEOPETHYCCKHUE IOJOXKCHHS, MPAKTUYECKUE
3aaHus.



IIpakTunueckas padora Ne 1 «Pemenue 3a1a4 Ha MacIITadbD)

Heap padoThl: M3y4uTh OOIIUE MOHATUS O MAcIITadaxX U UX TOUHOCTH, OCBOUTH NIEPEBO/]
HATYpaJIbHBIX BEJIMYMH B MacIITaOHbBIE.

IIpu cocraBieHUH 11aHA MECTHOCTH BCE TOPU30HTAIbHBIE IPOCKIIMM U3MEPEHHBIX HA 3EMIIE
JUHUM HaHOCATCA Ha OyMary B HEKOTOpPOM yMeHbIIeHHH. CTeneHb YMEHbIIEHUS JMHUN Ipu
HAaHECEHUHM WX Ha Oymary, Wid WHade, OTHOUICHWE JJIMHBI JUHUH, HAaHECEHHOW Ha IUIaH, K JJTMHE
TOPU30HTAJILHON MPOEKIIUY JIMHUYU, U3MEPEHHONW Ha MECTHOCTH, Ha3bIBaeTcs MacuTabom. Macmtadsbl
OBIBAIOT YUCIICHHBIE, TMHEWHbIE U MTOIIEPEYHbIE.

YucjeHHblii MacmuTad BbIpaxaercss JApoObl0, y KOTOPOM UHWCIWTENb BCerha eAWHUIA, a
3HaMeHaTelb — YHUCIIO, YKa3blBAaIOILIEe, BO CKOJBKO pa3 MPOEKUUH JUHUM MECTHOCTH Ha
TOPU30HTAIBHYIO TUIOCKOCTh YMEHBUICHBI MpPU HaHeceHMHM uX Ha miad. Hampumep: 1/500; 1/100;
1/2000 mnm 1:100; 1:2000; 1:5000 u T.1. D10 3HAUMT, uyTo nMpH Macurade 1:1000 mpoekuu JTUHUHA
IIpU HaHeceHUM uX Ha Oymary ymenbieHsl B 1000 pa3, a npu macurade 1:5000 — B 5000 pa3, unu yto
OIHOMY caHTUMeTpy Ha Oymare juis macmrada 1:1000 coorBerctByer 1000 cantumerpam umu 10
MeTpaM Ha MECTHOCTH, a st macmrada 1:5000 B 1 cm.-50 meTpam.

U3 HpI/IBe,Z[éHHBIX IIPUMEPOB BHUAHO, YTO YEM MCHBIIC 3HAMCHATCIIb, TEM KPYIIHEC MaciiTad u,
HaO60p0T, IIpU MEJIIKUX MaciTadax 3HaMeHaTelb OOJIbIIIE.

[Ipu cocTaBieHNH TUIAHOB W KapT Ul OTKJIAJIbIBAHUS JJIMH JIMHUH MONB3YIOTCS JIMHEHHBIM WIIH
MOTIEPEYHBIM MacIITaboM.

Yucnennslid macmTalb, HM300paxkEHHBIH Ha Oymare B Buae rpaduka — JIMHUM, Ha3bIBAETCS
JMHEHHBIM MacITaboM. DTOT MacTald Aa&T BO3MOXKHOCTD 0€3 M3JIMIIHUX BHIYUCICHUHN TTOCTPOUTH Ha
Oymare JIMHUIO 33/1aHHON BEJIMYMHBI WIH XKe ONPEAEIUTh AIUHY JaHHON JIMHUM Ha TUIaHe WK KapTe.

Jluneiinblii MacmTad npeacTaBiIseT coO0H MPSAMYIO JIMHUIO, HAa PSIT PABHBIX OTPE3KOB B 1¢cM, 2¢M,
B 3aBHCUMOCTH OT WYHCIEHHOTo MacmTaba. J[lepeBsHHass WM MeTa/UTMYecKas JUHEHKa ¢
CaHTHUMETPOBBIMU JCTIEHUSIMHU MOXKET CITY>KUTh JIMHEHHBIM MaciTaboMm (puc.2).

Jns  moctpoeHus JMHEHHOTO MacmTaba MPOBOIAT MPSMYIO JIMHUIO U Ha HEW OTKIIABIBAIOT
HECKOJIbKO PaBHBIX OTPE3KOB, HAmpuMep, Mo | cM, KOTOpble Ha3bIBAETCS OCHOBAaHHEM MaciuTada.
[lepBbIil OTpe30K cieBa JeNsAT Ha JAECATh PaBHBIX yacTed. JlemeHue MOANMUCHIBAIOT LUppaMu.
OcHoBanue macmraba, paBHoe lcMm, pasaeneHo Ha 10 uacreii. [lenenne, paBHOe 1MM, Ha3bIBaeTCA
HAUMEHbIIMM JlejleHHeM MacmrTada. Yucio MeTpoB JMHMM MECTHOCTH, COOTBETCTBYIOILEE
HauMEHbILIEMY JIeJICHUIO MaclliTaba, Ha3bIBAeTCsI TOYHOCTHI0 MacIITa0a.
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Ha puc.2 3a ocHOBaHHMe JIMHEHHOr0 Maciitaba MpUHAT OTPE30K, paBHBIA 1cM u pa3aenbHbIi Ha 10
paBHbIX yacted. Hanmpumep, Tpedyercss ornoxuth JuHuio 85,5 m B macmrtadbe 1:1000. OcHoBanue
sToro macmraba Oyner paBHO lcM, a HaumeHbllee naeneHue — IM. UTOOBI OTIOXKUTH yKa3aHHYIO
JIMHUIO, PACTBOPOM H3MEPEHUS OTKJIAJBIBAIOT BOCEMb CAaHTHMETPOBBIX OTPE3KOB, U4TO cocTaBUT 80
METPOB, a 3aTe€M YBEIMYUBAIOT PACTBOP HM3MEPHUTENs Ha MATh JEJICHHH JICBOIO CAHTHMETPOBOTO
oTpeska, 4to naét Sm. [lotoM Ha ria3 6epyT emié moJIOBUHY MaJioTo AelieHusl, T.e. 1o0aBisioT 0,5 M, u
B 00111€}i CJI0’KHOCTH TOJIy4aroT 85,5 metpa.

Tounocts Maciitaba 1:1000 6yzaer paBna 10m:10=1m; 1:2000 paBHa 20 m:10=2m u T.1.

HeBoopyx€HHbIM T1a3oM (0€3 JIynbl) MOXKHO Pa3iHYUTh ACJICHHE B IMOJIMHUITUMETpPA, YTO JUIS
macmtada 1:1000 6ynet pasuo 0,5 M.

[Ipumenenue nMHEHHOro MacuiTaba OrpaHUYEHO BCIEACTBUE CPABHUTEIBHO HEOOJBIION ero
TOYHOCTH, IIO3TOMY Ui COCTABJICHUA TOYHBIX IUIAHOB W KapT IMMOJB3YIOTCA MNPCUMYIICCTBCHHO
NnonepevYHbIM MacIITa00M.

OO0muit B nmonepeyHoro Maciirada mpeacTaBiIeH Ha puc.3
Macmrad 1:5000
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[Toriepeunsiit Macmtab crpoutcs obpazom. Ha mpsiMol JTHMHHMM OTKIIAJBIBAIOT PaBHBIE OTPE3KH,
KOTOpBIE HAa3bIBAIOTCAd OCHOBAHHMEM MaclITada, M Ha IOJYYEHHBIX TOYKAaX BOCCTAHABIMBAIOT
neprneHuKyIsapel. Ha KoHIIax nmepneHaAuKyIspoB OTKIJIABIBAIOT JIECATh PABHBIX YacTel (IPUMEPHO B
2MM) ¥ HAMEYEHHBIE TOUYKU COCTUHSIOT MPSMBIMU TOPU3OHTAIBHBIMY TUHUAMHU. Takol mMacimTad naér
BO3MOXXHOCTh OpaTh JHMHEHHBIE pa3Mepbl ¢ OoONbIION TOYHOCTHIO. B  Hamem mnpumepe
paccmatpuBaercs npuMmeHnenue macmrada 1:5000, T.e. B lem 50 merpoB. Ha puc. 3 3a ocHoBaHue
MaciiTaba IpUHIT OTPE30K B 2CM, cienoBaTenbHo, B 2 cM Oyzaer 100m. Kpalinee neBoe ocHoBaHHE
pa3leNneHo Ha JecsaTh 4acTel, MO3TOMY Kax/as Takas 4acTb BHU3Y M BBepxy Oyxer paBHa 10m. Ho
KaK, BUJHO M3 PHCYHKAa, JI€JICHHE MEXIy HEeprNeHANKYIIpOM M TNEepBOH HAKJIOHHOW JMHUEH
MOCTENIEHHO yMeHblIaercd. Camoe MaJeHbKOE JIeJIeHHE Ha3blBA€TCS HAWMEHBIIMM JIeJICHHEM
MOTIEPEYHOTO MacIITaba.

[Ipy u3ydyeHuum MaTtepuajia TEMbl HAJO XOPOILIO IMOHATh M 3alOJHUTH YUCIEHHBIE MAacCIITaObl
YEPTEIKEH, NMPUMEHSAEMBIX B CTPOMUTENIBCTBE; HAYYUTHCS I10JIb30BATHCS YUCICHHBIM M JIMHEHHBIM
macmtabamu. HyXHO 3HaTh, 4TO JMHEHHBIM MaciiTad He oOecrieyMBaeT HEOOXOIUMOW TOYHOCTHU
U3MEPEHUs] N0 IUIaHy TNPH TPOBENEHUH pa30MBOYHBIX PAaOOT M COCTABICHWU HCIIOJHUTEIBHBIX
yepTexkeil. B 3THX ciyyasx moiap3yroTcs NOMepeyHbIM MaCIITaboM.

B nemsx YACHCHHA IIPpaBUJT IIOJIb30BAHHUA IIOINICPCUHBIM Macurrabom ClIeayeT HU3ydnuTb C€ro
IIOCTPOCHHUC. B IMPAKTHUKE IIOJB3YIOTCA T'OTOBBIM IIOIIECPECUYHBIM MaCH_ITa6OM, BbBII'PABUPOBAHHBIM Ha
MEIHOM WUIIM aJIOMHUHHEBOM MIIACTHHKE (‘-IaCTO €ro HaHOCAT Ha TpaHCHOpTI/IpBI).
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Jis peleHrst pa3nUyYHBIX 337434 10 KapTe (MIpU MPOBEACHUHU MPaKTHUECKOW paboThl) KeIaTeabHO
UCTIONIb30BaTh (€CIIM HMMEETCs) DIeKTpU(UIIMPOBaHHBI TpeHaxEp «V3MepeHne pacCTOSHUMA O
HONEePEeYHOMY MaciTady» U Tonorpapuueckue KapThl pa3HbIX MacIITadoB.

[Tonb30BaHKEM MOMEPEYHBIM MacIITabOM CBOAMTCA K cieaytoiiemy. [IycTh TpeGyercs OTIOXKHUTH B
macmtabe 1:5000 otpe3ok, paBHbld 128,5M. B »TOM ciydae ocHOBaHWe Macmitaba Ha puc.3
cootBercTByeT 100M, HauMeHbllIee JeneHne — 1m.

Jl1 mostydeHus JaHHOTO OTpe3Ka 10 MacliTady HY’KHO OJHY UTJy U3MEpUTEIIS MOCTaBUTh HA HYJIb,
a BTOPYIO — a BTOPYIO CABHHYTh BIPAaBO Ha OJHO AeieHue ocHoBaHus 100M, 3atem JIeByrO Wy
C/IBHHYTH BIIEBO Ha 2 MaJECHbKHX JICJICHUS, UTO NAET OTPe30K, paBHBIA 120M. OcTaBmmecs 8,5M 6epyT
Tak: 00€ WIVIbI MEepeiBUHYTh Ha 8,5 NesieHusl BBEpX, MPUUYEM JIEBYIO UIUIy MOJHUMAIOT 1O BTOPOH
HAKJIOHHOW JIMHUH, a TIPaByIo — 1Mo nepneHauKysipy. Toraa Beck orpe3ok (C-/1) Oyner paBen 128,5Mm.
ToyHOCTB MOTIEPEYHOTO MacIITada onpeneseTcs mno Gopmyie:
=
mn
rae t,, - TouHOCTh MaciTaba;
m n — OCHOBaHME MaciITada 1o BepTHKAJIM U TOPU30HTaH, pa3aenéHHoe Ha 10 yacreit (10x10)
N - 3HaMeHaTelb YUCIEHHOT0 MacuITada.
Hanpumep: noctpouts nonepeunsiit macmrad 1:5000 (B 1cm-50m).

ﬂ: 2cm*5000
mn 10«10

[Ipy momomm momepeyHoro Macirada ¢ OCHOBaHMEM B 2cM,pa3nenéHHbiX Ha 10 dacTeid, MOKHO
U3MEPUTH JIMHUIO ¢ TOYHOCTBHIO 10 0,01 mMm. DTa BenuumHa Ha3bIBAE€TCS NMpeAebHON TOYHOCTBHIO
MaciurTaoa.

Bo3bsMéM 3a ocHoBaHme Maciuraba 2cMm, Toraa b, = =100cm=1m

Hwxe npennaraercst psa yNpaXHEHHWH Ha OTKJIAJIBIBAHWE DPA3MEpPOB JIMHHUW II0 IMONEPEYHOMY
Macirady (B MeTpax).

IIpumep 1.
Macrura6 1:1000 32,46 28,80 64,2
1:2000 93,8 141,60 201,8
1:5000 258,0 315,00 354,00
IIpumep 2.
Macmra6 1:500 23,58 32,67 65,25
1:2000 89,30 112,58 271,37
1:10000 178,45 215,17 300,64
Ipumep 3.
Macmra6 1:1000 73,85 113,7 175,6
1:5000 98,24 125,9 328,7
1:10000 171,68 223.5 328,6

Pabota BemmonHseTCS Ha dopmare A4 B KapaHAalle, KEJIATeIbHO C MOCISAYIOmEed 0O0BOIKOM
Tylblo (CM. puc.4), B TaKOW NOCIEA0BATEIbHOCTH: OT BEPXHEHW JMHMM PAMKH OTCTYNUTH 4CM U
IPOBECTH TPH MapajuleIbHbIC JIUHUM Ha PAcCCTOSHUM JIPYT OT Apyra B 1-1,5 cM, oTpe3kw, B3sIThIE C
MIOTIEPEYHOT0 MacIiTada mpu MOMOIIN M3MEPHUTENsI, OTKIAIBIBAIOT HA 3TUX MapaJIeIbHBIX JIMHUSIX
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U UTJIAMH U3MEPUTEISIMU JIeIal0T HAaKJIOHBI, KOTOpBIE OepyT B KpyX KU AuameTpom 1-1,5mMMm. Hike

BBIYCPUYMBAIOT MMOMNEPEUHbIH MaciiTad, B MPaBOM yIiy —

HOPMAaJIbHBIM IIPH(PTOM.

M 1:500

2758
3379

———— e e

41,39

—_— e

Puc.4

M 1:2000

25,20
3015
42,20

[ L

mTaMil, BC€ HAANIHMCH BbIYCPYHUBAIOT

NO1-1000)()
191,20

—_—

286,95

—_—

31520

IIpakTnueckas padora Ne 2 «PemeHue 3a1a4 o kapre (IjiaHy) ¢

TrOPU30HTAJIAMMN
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Leab padoThl: HAYyYUTHCS peIIaTh HWHKEHEPHO-TEOJE3MUECKUEe 3a/aud C ydyeToM pelnbeda
y4acTKa MECTHOCTH, N300paK€HHOT 0 Ha KapTe (IJIaHe) C TOPU30OHTAIISAMHU.

1. UByuuts penbed MeCTHOCTH MO Tomorpaduueckoit kapre. 3apucoBaTh 00pa3Ibl OCHOBHBIX
dopm penbeda, UMEIOIIMXCS Ha KapTe.

2. Onpenennth OTMETKM TOoYeK 1,2, 3, 4, 3ananHbIX Ha KapTe. OnpenennTh NPeBbIIIECHUS MEXITY
Toukamu 1 u2,2u3,3u4,4ul.

3. [loctpouts rpaduk 3anoxeHuit ans kaptsl Macimrada 1:10 OOO c BbicoTOM ceuenus penbeda
2,5 m.

4. OnpenenuTs YKJIOH U KPYTU3HY CKaTa MeXIy ToukaMu 1 u 5.

5. 3anpoeKTHpOBaTh KpaTUaiIyIO TPAcCy C 3a/laHHBIM YKJIOHOM MEXIy Toukamu A u B.

6. [Toctpouts mpoduas MECTHOCTH 110 33JaHHOMY HarpaBieHuo A—C.

7. Onpenenuts 1O KapTe TPaHULbl BOJAOCOOPHOHN TuIomaan AaMObl a—>b.

H3yuenue penbeda MeCTHOCTH N0 KAPTe C TOPU3OHTAISAMH

I'opu30HTaIBI0 HA3BIBAETCS JIMHUSA HA 36MHON MOBEPXHOCTH, COEIUHSIONIAs TOUKU C PaBHBIMU
BBICOTaMHU.

PaccTosiHMe 110 BBICOTE MEXKIY ABYMS COCEIHUMM CEKYLIMMH TOPU30HTAIbHBIMU IUIOCKOCTSIMH
Ha3bIBaeTCsl BBICOTOHN cedyeHust penbeda h. MHbIMU cinoBamu, BbICOTa cedeHMsI h mpencraBisieT
c000# pa3HOCTb BBICOT (IIPEBBIIICHHE) IBYX COCEIHUX TOPU3OHTANICH.

Paccrosinne Mex 1y AByMs CMEXHBIMU TOPU30HTAISIMU B IIJIaHE HA3bIBAECTCS 3aJI0KEHUEM.

N3rubel ropu3oHTaNIel MO3BOJIAIOT CYJUTh O penbede MecTHOCTH. KpyToil ckiloH m300paxkatoT
0oJiee 4acThIMU TOPU3OHTAISIMU, MOJOTHI — OoJiee peakumu. [ obneryeHus yreHus peiabeda u
OTIpe/IeJICHUs] HANpaBJICHUS CKAaTOB MEPHEHIUKYJISIPHO K TOPH3OHTAISAM CTaBSAT OEprIiITpUXH.
Kaxayro naryto (Win 4eTBepTYI0) FOPU30HTAIb IPOBOAST YTOIIIEHHON U MOJAMUCHIBAIOT B pa3phIBe
OCHOBaHMEM IIU(p B CTOPOHY MajaeHus ckata. s n300paxeHus CKaToB ¢ yIiIlaMu HaKJIOHOB Oolee
45° ucnoabp3yrT 0coOble yCIoBHbIE 3HAaKU. K UnCiTy JOMONHUTENBHBIX 3HAKOB IPU U300pa’keHUN
penbeda TOPU3OHTAISAMHU OTHOCSATCS MOANMCH OTMETOK BEpPIIMH, TIYOMH W JPYTHX BBICOT,
XapaKTEePU3YIOMUX penbed.

B pesynbrate m3yueHus penbeda Mo KapTe CleAyeT JaTh KPaTKyI XapaKTepHCTUKY penbeda
MECTHOCTH C YyKa3aHHEM ero Tuna (paBHUHHBIM, IE€pPECeUeHHBIH, MPEeArOpHbIA, TOPHBIA) U
3apHcoBaTh B paboueil TeTpau oOpasisl OCHOBHBIX (hopM pelbeda, MpeICTaBIeHHBIX Ha KapTe.

Onpenesnenue BbICOT TOYEK U NMPEBBIIICHUI MeKAy HUMH

OnHoit u3 HamOoniee pacHpOCTPAHEHHBIX 3ajay, pELIaeMbIX MO Kapre (MaHy), SBISETCS
onpejieiecHue OTMETOK (BBICOT) TOYeK MecTHocTu. [lpu pemeHum »ToH 3amauu  cieayeT
PYKOBOJCTBOBATHCS CIEAYIOUIMMHU IpaBuiIaMHu (puc. 5).

I. OrMmerka TOYKH, pAaCIOIOKEHHOHM Ha TOPU30OHTANIA, PaBHA OTMETKE 3TOH TOPU30HTAIH
(Hamp., Ha puc. 5 H, = 152,5 m).

OTMeTKH TOpU3OHTaJIe HAXOAAT C Y4YETOM BBICOTHI CEUEHHUS penbeda, HampaBleHUS cKaTa,
HOJNKMCced OTMETOK YTONIIEHHBIX TOPU30HTANCH M XapakTepHBIX Todek penbeda. IIpu sTom
CJIeTyeT MOMHHTb, YTO OTMETKU FOPU30HTAJIEH KPaTHBI BBICOTE CEUEHHUsI penbeda.

2.  OTMETKY TOUYKH, PACHOJIOKEHHON MEXIy TOPU30HTANISAMH (HAIp., TOUKHU 2), ONPENENIIOT U3
BBIPaXCHHUS:

I
H,=H,,,+Ah,=H,,, + j “h, (12)

I'ne H,. — otmeTrka mianmeit ropusontanu, (Hy, = 150,0 m), Ah; — npeBbliienne Touku 2 Haj
MUTaJIIIel rOpu30HTaNbI0, d — 3a10KeHue cKaTta, |, — paccTosHue B IJIaHe OT MJIaAlIel TOPU30HTAIN
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JI0 TOYKH; h — BbIcoTa ceueHus penbeda, M. 3HaueHue d u 1, onpeneneHue Ha MjaHe ¢ TOMOIIbIO
LHUPKYJIS — U3MEPUTENS ¢ TOYHOCTHIO 0,2 MM.

Puc. 5 Cxema onpedeﬂenuﬂ OMMENIOK MOY4Y€eK Nno cOPpU3OHmMAIAM.

Jlns mpuBeA€HHOTO Ha pUC.5 puMepa

3.2
Hy=150 m+ 222 0 0 5 m=151,0 m.
8,3 Mm

I[JI?I KOHTPOJIA OTMCTKY TOYKHU CJICAYCT ONPCACTIUTh OTHOCUTCIIBHO CTB.pHICﬁ TOPU30HTAJIN KaK
l 2
Hz = HCT - Ahz = HCT - E h (13)

3. OTMeTKy TOYKH, pAcHOJIOKEHHOM MEXAy TOPU30HTAISIMM C OJUHAKOBBIMM OTMETKAMM
(Touka 3 — ce/IOBUHA) JIMOO BHYTPU 3aMKHYTOW TOPH30HTaIM (TOYKa 4 — BEpIIMHA), MOXKHO
OTIPENIeNIUTh JIMIIb MpUOIMKEeHHO. [Ipr 3TOM OTMETKY TOYKHM NMPUHUMAIOT MEHBIIE WIN OoJblie
OTMETKHU 3TOW TOPU30HTAIIA Ha TTOJIOBUHY BBICOTHI cedeHus penbeda,r.e0,5 h. Hampumep:

H;=155,0m-0,5-2,5Mm=153,75 m;
Hys=160,0m-0,5-2,5m= 161,25 m.

HpeBBIIJ_IeHI/IH MCXKAY TOYKAMH OIIPCACIAOT KaK PAa3HOCTb OTMETOK nocneﬂy}omeﬁ u

MPEBIIYIIEH OTMETOK, T. €.
h=H,-H .. (14)

Pe3ynbTaThl BIYMCICHUH pUBEAEHBI B Ta0d. 12.

Tabauyal?2

Omnpenenenne 0TMETOK TOYEK M NMPEBbIIICHU T
10



Touku OtMeTkH Touek H, Mm Ipesbimenue h, m

1 152,50

-1,50
2 151,00

+2,75
3 153,75

+7,50
4 161,25

- 8,75
1 152,50

KOHTpOJ'IeM IMPaBUJIBHOCTHU BBEIYHCIICHUN ABIIAETCS PaBE€HCTBO HYJIIO CYMMBI BCEX HpeBbIHIeHHﬁ,
T. €. h1_2 + h2_3 + h3_4 + h4.1 =0.

Pacyer 1 nmocrpoenue rpapuka 3aJ10:KeHUIM.
KpyTtusny ckara (yron HakJIOHa CKaTa V) U YKJIOH JIMHUH 1 MEX]ly TOUYKaMH, JISKAIIUMHU Ha
COCEHUX FOPU3OHTAIAX, ONPEAEISIOT 110 hopMmyJe:
h
[=tgv="; (15)
OTCIOAA
h '
v=arctg—. (15
d
YroObl n306€KaTh pacueToB, MPU PEIICHUH YKa3aHHBIX 33]1a4 IO KapTe UCTIONb3YIOT TpaduKu
3aJ10)KEHUH, KOTOPBIE PACCUUTBIBAIOT U CTPOSIT COOTBETCTBEHHO BBICOTE CE€UEHUs pesibeda U

macmTaly qaHHoro miana (kaptel). [loctpoenue rpaduka 3a10KeHus BBITOTHSIOT B CICTYIOIIEM
HOpsIZIKE:

1. Topu30HTaIBHYO JIMHUIO IEJIAT HA PaBHBIC OTPE3KH MPOU3BOJILHOW JJTUHBI; Y KOHIIOB
OTPE3KOB MOAMKUCHIBAIOT 3HAUCHHUS YTJIOB HakJIOHa, HaunHas1 ¢ 0°30'".

2. BBIUUCIISAIOT 3aJI05KEHUS], COOTBETCTBYIOIINE KAXKIOMY 3HAUCHHIO yTJIa HAKJIOHA TPU
NPUHSATON BBICOTE CEUeHHs penbeda, 1mo hopmyie:

h
d= tgv—h-cth,M.

JnnHy Ka)10Tr0o OTpe3Ka BhIpaXKaloT B MaciluTade mjiaHa (KapThl Kak)

d.mx100
= M

d M b B

rie M — 3HaMeHaTelb YUCICHHOro MaciuTada miaHa.
Pe3ynbraThl BeIUMCIEHUH 3aHOCAT B Ta01. 18.
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Tabnuyal8
Pacuer 2j1eMeHTOB rpaguka 3a/10:KeHHH

v ctgv d,m d’, cm
0°30° 114, 60 286, 5 2,86

1° 57,29 143,2 1,43

3. [TomyueHHbIe BETUUUHBI 3aJ10KeHUN d ~ OTKIJIabIBAIOT HA MEPIEHIUKYIISIpax JUHUHU IPOTUB
COOTBETCTBYIOIIMX YIJIOB HaKJIOHA. Yepes MoydeHHbIE TOUKU POBOJIAT IUIABHYIO KPUBYIO U
MOJTy4aroT rpaduK KpyTH3HBI (pHC. 6).

Ecin y Touek JieneHus ropu30HTAIbHOM JJMHUM BMECTO YIVIOB HAKJIOHA IIOIIMCAaHbl 3HAUCHUS
YKJIOHAX U MEPHEeHIUKYISIpax OTI0KEHbI COOTBETCTBYIOIINE 3aJI0KEHUS, TO UMEEeM rpaduk
YKJIOHOB. ["pauk 3amoxkeHnii BEIYEpPUMBAIOT HA JIMCTE MIJUTMMETPOBON OyMaru v BKJICUBAIOT B

pabouero TeTpaib.

Puc. 6 I'paghux 3anoxncemnuil.
Onpenenenue yKJI0HA U KPYTU3HBI CKaTAa.

3aaHueM MperyCMOTPEHO OIpeIeIICHIE YKIOHA M KPYTU3HBI cKaTa no JTWHUHM 1—35 1o kapTte
macmTada 1:10 000 ch = 2,5 M pacdeTHBIM U TpaIECKUM CITIOCOOAMHU.

12



Jis 3TOTO Ha KapTe U3MEPSIOT BEIMUUHY 3aJI0KEHHS U 110 MacIITaOHOH JIMHEeHKe OnpeaessoT
COOTBETCTBYIOIIHE €My TOPH30HTAIBHOE MPOJIOXKEHHE JINHIK MecTHOCTH d. YKIIOH cKaTta
paccuuThIBaoT 1o opmyie (15).

PaccunTaHHBII YKIIOH JJMHAW BBIPKAIOT B THICSTYHBIX JIOJISIX €IWHUIIBI (TPOMUILIE) M MTPOIICHTAX.

IIpumep. I1o muanm 1—5 (em. puc. 5) h=2,5m,d = 62,0 m.

. h_25m _ AN/ — Ao
=4 ~62.0m =0,040=40%0=4,0%
KpyTusny ckarta onpeaesnsioT 1o TabiunaM TPUroHOMeTpUYeCKHX (GYHKLIUH JIMOO NP MOMOLIH
KaJIbKYJIATOPA, UCXOAs U3 BeipakeHus (15).
Jns paccmatpuBaemoro npumepa v = 2°18'.

[Tpu mManeIx (10 5°) yriax HaKJIOHA CKaTOB KPYTHU3HY MOXHO paccuuTaTh 1o GpopmyJie

v =p-tgu =57,3°+ 0,040 = 2,29° = 2°17'

rae p=57,3° — panuaH.

st rpadpuueckoro onpeneneHust KpyTU3HBI cKaTa ¢ Iu1aHa OepyT B pacTBOP LIUPKYJIsS
3a70KeHue 1—5 1 mepeHocsT ero Ha rpauk 3aj10KeHui (CM. puc. 6) Tak, 4ToObI OTpe3ok 1—5
OKa3aJicsl MmapajuiebHbIM JIMHUSAM IpaduKa, a 0JlHa HOXKKa IUPKYJIS pacroiarajiach Ha
TOPU30HTAJILHOW JIMHUM, JIpyTasi — Ha KpUBOH rpaduka. 3HaueHUe KPyTU3HbBI ONPEACISIOT 110
OLIM(PPOBKE TOPU3OHTAIILHOM LIKaJIbI IpaduKa.

[Tony4yeHHble pa3IMYHBIMU CLIOCOOAMU 3HAYCHHS KPYTU3HBI CKaTa 110 JUHUK 1—S5 cpaBHMBAIOT
MEXIy COOOI.

13



IIpakTuueckasi padora Ne 3 «OnpenesieHue OPpUEHTHUPHBIX YIJIOB
HaNpaBJEeHUH M0 KapTe»

Henb: 3akpenuTh 3HAHUA 10  ONPEACIICHHIO OPUEHTUPHBIX YIJIOB  HANPABIICHUM:
reorpaMueCKUX M MArHUTHBIX Qa3MMYTOB, JHPEKUUOHHBIX YIJOB 33JaHHBIX HAMpPaBICHUH,
pelieHue 3a1a4 Ha 3aBUCHMOCTb MEXIY OPUEHTUPHBIMU yTIaMU.

OpI/IeHTI/IpOBaTB JIMHUIO — 3HAYUT OINPCACIIUTL €€ HAIPaBJICHHUEC OTHOCHUTCIBLHO APYroro
HallpaBJICHUS, IPUHATOrO 3a HCXOIAHOC. 3a HUCXOJHBIC NPHUHUMAKOT CCBCPHLIC HAIIPABJIICHUA

N
HMCTUHHOTO MepuJraHa N, MarHUTHOTO MepuJvaHa = ™ M HampaBJEHUs, MApAJUICITbHBIE OCEBOMY

N N
Mepunuany ~ ° (puc. 1). HanpaBnenue = ¢ njs cOKpalieHHs Ha3bIBalOT OCEBBIM MEPHINAHOM MU
JIMHUEN CETKHU.

£

Vron ¥ Mexay MCTHHHBIM U OCEBBIM MEPHIMAHAMH HA3bIBAIOT CONUNCCHUCM MEPUOUAHOE.
COnmxeHne OT CUMTBHIBAIOT OT HCTMHHOIO K OCeBOMYy Mepuauany. Eciu oceBoil Mepuauan
pacrojokeH BOCTOUHEE UCTUHHOIO, TO COMMKEHHE CUMTAIOT MOJOXKHUTEIbHBIM, €CIIH 3arajHee —
orpunareabHbIM. CONMKEHnEe MEpUAMAaHOB MOXKHO HAWTH MO KapTe 3a H0XKHOM pamMKOW Tparenuu
WM BBIYUCIUTH 110 GOopMyJiaM:

y=Adsing y'=0.54*]*1g@
“ OO P =7 (@),
rac M — Pa3HOCTL HJOJIOT TOYKM HU OCCBOTO MCpHIHAHA, P — 1OrpoTa HaHHOﬁ
TOYKH, IF — JUIMHAa OAYTH apaJuiciin OT OCEBOIro MCpuanaHa no ﬂaHHOﬁ TOYKH, KM.

Q0

Yrom * Mexay HUCTUHHBIM W MAarHUTHBIM MEPHUIMAHAMHU U Ha3bIBAKOT CKIOHEHUEeM
MAZHUMHOU CIMPENKuU.

CKJIOHEHHME OTCUUTHIBAIOT OT HCTUHHOIO K MArHUTHOMY MepuauaHy. BocTrouHoe ckioHeHue
IIOJIO’KUTENBHO, 3al1aJHOEC — OTpHULATEIbHO. CKIOHEHHUE MarHUTHOM CTPEJIKH IIPUBEICHO Ha KapTe
3a F0KHOM paMKOW TpameLuu.

A .
AzumyTtom "5 (cMm. puc. 1) Ha3bpIBalOT TOPU3OHTAIBHBIM yroil MEXAy CEBEPHbIM
HalpaBJICHUEM HWCTUHHOTO MepuauaHa N M HaHHOW JuHHEN AB. A3UMYT OTCUMTBHIBAIOT OT
MCTUHOTI'O MEPHINAHA 10 X0y 4YaCOBOM CTPENKH 10 JMHUU AB. 3MeHnsercs oH ot 0° qo 360°.

Fi
Macnumuvim — asumymom A" 48 nyuuun AB nassiBatot TOPU30HTANIBHBI  YTOT  MEXIY
‘Vru = = +
CEBEpHBIM HaIpaBICHUEM MAarHUTHOTO MEpHUAMAHA Y JaHHOU JuHued AB. MarHUTHBIN a3UMyT

OTCYUTHIBAIOT OT MAarHUTHOT'O MEPUMAHA MO X0y YaCOBOM CTPENIKH 10 TuHUM AB. 3MeHseTcs o
ot 0° mo 360°.

o .
Hupexyuonnvim  yenom — -E nuHuUM AB Ha3bIBAlOT TOPU3OHTAIBHBIA  yroJl

MEXIY CEBEPHBIM HAIIPABICHUEM OCEBOTO MEpPHUAMAHA N, W JTaHHOW JuHuen AB.
JIMpeKUHOHHBIN YroJl OTCUMTHIBAIOT OT OCEBOI0 MEpPUJMAHA IO XOJAy YacOBOH
cTpenku A0 uHuU AB. U3mensiercs oH ot 0° 10 360°.
Kak BumHO u3 puc. | a3uMyT, AMPEKUMOHHBIA Yrojl M MAarHUTHBIM a3UMYyT CBS3aHbI
CJIEAYIOIIUMU COOTHOIIEHUAMU

Ag=ag+y (3); Ap=4"5+0 @),

Pym6om Ha3pIBAOT OCTPBIA YTOJ, OTCYHTHIBAEMBIM OT OJMKAKWIIEro (CEBEPHOTO WIIH
I0)KHOT'0) HampaBJeHUs OCEBOr0 MepuIuaHa 10 JaHHOM jnuHuM AB. Ha3zpanue pymba (CB, OB,
103, C3) 3aBuCHT OT 4€TBEpPTH, B KOTOPOM pacmosoxeHa opueHTupyeMas JHUHUA. CBs3b MEXIy
JUPEKLIMOHHBIMU YIJIaMH U pyMOaMu MoKa3zaHa Ha puc. 2.
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(V3 Q‘I _13
Jupekuuonusiii  yron  -*5 HampaBnenus ¢ Touku 4 HAa  TOuky B (puc. 3, a)

o o
Ha3bIBAIOT NPAMbIM, & TIOJI OOPATHBIM OUPEKYUOHHBIM Y2I0M — 52 IOHUMAIOT TUPEKIIMOHHBIN yToi
HampasjieHus: ¢ To4yku B Ha Touky A. Ilpsmoll u oOOpaTHBI JUPEKIUOHHBIE YIJIBI CBSI3aHbI
COOTHOLICHUEM

Oy = Qe +180% o\ ue. 3, )

5y =5 —180 (cM.puc. 3, 6).
B o0miem cirydae 3ti GopMyIiel 00bEAMHSIOT 3aITUCHIO:

Oy, =0, =180°

)
1. CxeMa OpueHTHPOBAHUS JIMHUN Ha 2. CBs13b MEX1Y AUPEKLUOHHBIMU
yriaamu MECTHOCTH; u pymOamH.

3. CBsi3p MEX]ly IPSMBIMHA U OOPATHBIMU TUPEKIIMOHHBIMU YTIIAMU
a — nuHuu AB; 6 — nunuu BA
[Tpu Bbruncnenun no dopmyne (5) HEOOXOAUMO MPUMEHSTH 3HAK IUTIOC WKW MHUHYC Tak,
9TOOBI OOPATHBIN TUPEKIIMOHHBIN YToJl He MpeBbiman 360° 1 He ObLUT OTPUIIATEILHBIM.
ITpumep Ne 1. AzumyTt nunuu AB paBeH 328°52'. HailTu 1MpEeKIMOHHBIA yTOJ JIMHUH, €CIIU

= _EGDBF

COMMKEHNE MEPUIMAHOB .
Pemenue. Ucnons3ys hopmyay (3), 3anumem

o =4, —y=328°52'-(-2°08") =331°00"

ITpumep Ne 2. Touxka 4 pacnonoxkeHa Ha 200 kM 3amajgHee OCEBOTO MEpUJIMaHAa U UMEET
mmpoty 45°00'. Haiitu cOnvkeHue MepuuaHoB.
Pemenue. Touka 4 pacnosiokeHa 3amagHee oceBoro mepuauana. I[loatomy / =- 200 km.

TTo/ICTaBsS H3BECTHBIC 3HaueHus [ 1 & B bopmyiy (2), noaydum
7'=0.54'(—200)tg45° = -108'=1°48'

BapuanTt 1

3agaua 1. Asumyt nuauu AB pasen 328° 52°. Hailtu [upeKIIMOHHBIN yroji 3Toil JIMHUW,
eciu commkenne MmepuaratoB y = -2° 08,

3agaua 2. Jlupexunonusiii yros muaun C/] pasen 225° 20°. Halitu pymM0 3T0i JTUHUH.

3anaua 3. Beraucnure yroa BAC, ecim tag = OB 60° 207; tac = O3 60° 30",

3agaua 4. Touka A pacnonoxenHa Ha 200 KM 3amajgHee OCEBOTO MepuUauaHa U HMEET
mupoty 45° 00°. Haiitu cOmmkeHne MepuInaHoB.

3agaya 5. MarauTHbIN a3uMyT JuHUM paBeH 118° 45°. Haiitu AUPEKIMOHHBIN yroa 3Tou
JUHUH, ecu Y = -2° 32" nu 6 =-3° 15",

3agaua 6. [upexuumonnsiii yron muaun AB paen 85° 30°. Touka A pacmonoxeHa
BOCTOYHEE oceBOro Mepuauana Ha 2° 40" u umeet mmpoty 30°. Haiitn asumyTt nuaun AB.

3apauya 7. Asumyt nunauu EF pasen 175° 30°. Haiitu pymO 5Toif nuHuMHM, ecan Touka E
pacrnosioxkeHa Ha 150 KM BOCTOUHEE OCEBOTO MepHUANaHa U uMeeT mmpoTy 45° 00,

Bapuanr 2
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3agava 1. Asumyrt nuaun AB pasen 248° 45°. Hailtu [upeKIIMOHHBIN yroji 3TOH JIMHUW,
eciu commkenne Mmepuanato y = -2° 08",

3anaua 2. Jupexuuonnsiit yron auauu CJl pasen 179° 20°. Haiitu pyM6 3TO# JIMHUH.

3anaua 3. Beraucnure yron BAC, ecim tag = OB 75° 207; tac = C3 207 40",

3agaua 4. Touka A pacnonoxenHa Ha 200 kM 3amajgHee OCEBOrO MepuauaHa U HMEET
mmmpoty 45° 00, Haiitu cOnmkenue MepuanaHoB.

3agaya 5. MaruuTHbIf a3uMyT JuHUM paBeH 118° 45°. Haiitu AMpEKIMOHHBIN yroa 3Toi
JUHUM, e Y = -2° 32" nu d=-3°15".

3apauya 6. [upexuuonusii yron nunun AB paen 85° 30°. Touka A pacnonoxeHa
BOCTOYHee oceBoro Mmepuanana Ha 2° 40" u umeet mupoty 30°. Haiftu azumyT nunuu AB.

3apaua 7. Aszumyt nunuu EF pasen 175° 30°. Haiitu pymO 3Toif nuHuu, ecau Touka E
pacrnosioxkeHa Ha 150 KM BOCTOUHEE OCEBOTO MepHUAraHa U uMeeT mmpoTy 45° 00,

Bapuanr 3

3agava 1. Asumyt nunHuu AB pasen 70° 50°. HaliTu AMpEKUMOHHBIA Yroj 3TOW JIMHUM,
eciu commKkenne MepuanatoB y = +2° 08",

3anaua 2. Jlupexuuonusiit yron auauu CJl pasen 120° 10°. Haiitu pyM6 3TO# JIMHUH.

3anaua 3. Beraucnure yron BAC, ecimi tag = CB 45° 307; tac = C340° 10",

3agaua 4. Touka A pacnonoxenHa Ha 200 kM 3amajgHee OCEBOTO MepuauaHa U HMEET
mmmpoty 45° 00, Haiitu cOnmkenue MepuanaHoB.

3agaya 5. MaruuTHbIl a3uMyT JuHUM paBeH 118° 45°. Haiitu AMpEKIMOHHBIN yroa 3Tol
JUHUM, eci Y = -2° 32" n d=-3°15".

3apauya 6. [upexuuonusii yron nunun AB paen 85° 30°. Touka A pacnonoxeHa
BOCTOYHee oceBoro Mmepuanana Ha 2° 40" u umeet mupoty 30°. Haiftu azumyT nunuu AB.

3apaua 7. Asumyt nunuu EF pasen 175° 30°. Haiitu pymO 5Toif nuHuu, ecau Touka E
pacnosoxeHa Ha 150 KM BOCTOUHEE 0OCEeBOro MepuanaHa u umeet mupoty 45° 00"

Bapmuanr 4

3agava 1. Asumyrt nuauu AB pasen 160° 50°. Haiitu qupeKIIMOHHBIN yroji 3TOi JIMHUW,
eciu cOmmxenne MepuanatoB y = +2° 08",

3anaua 2. Jlupexuuonusiit yron auauu CJl pasen 45° 45°. Haittu pym0O 3T0ii muHMM.

3anaua 3. Breraucnure yron BAC, ecimu tag = KO3 40° 107; tac = C3 20° 10",

3agaua 4. Touka A pacnonoxenHa Ha 200 kM 3amajgHee OCEBOrO MepuauaHa U HMEET
mmmpoty 45° 00, Haiitu cOnmkeHue MepuanaHoB.

3agaya 5. MaruuTHbIf a3uMyT JuHUM paBeH 118° 45°. Haiitu AMpEeKIMOHHBIN yroa 3Toi
JUHUM, e Y = -2° 32" n d=-3°15".

3apauya 6. [upexuuonusii yron nunun AB pasen 85° 30°. Touka A pacnosioxeHa
BOCTOYHee oceBoro Mmepuanana Ha 2° 40" u umeet mupoty 30°. Haittu azumyT nunuu AB.

3apaua 7. Asumyt nunuu EF pasen 175° 30°. Haiitu pymO 5Toif nuHuu, ecau Touka E
pacnosoxeHa Ha 150 KM BOCTOUHEE OCEeBOro MepHuanaHa u uMmeet mupoty 45° 00"
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IIpakTnueckas padora Ne 4 «O0paTHasi reoge3nvecKas 3a/1a4a

Heap padoThl: HAYYUTHCS ONPENEIATh AIUHY JMHUU U €€ TUPEKIIUOHHBIN yTroj Mo N3BeCTHBIM
KOOpJMHATaM €€ KOHEUHBIX TOUEK.

3amada COCTOMT B TOM, YTO TO KOOpAWHATaM KOHIOB NMHMHM AB TpeOyercs ompenenuth eé
Hanpasienue (pym0) u ymny. U3 A ABC pym0 r paBeH:

:yB_YA:A_y

t
9r Xg—Xx, Ax

Haspanue pym0a 3aBUCUT OT 3HAKOB MpHpanieHus KoopauHat. Jlnuna nuaun AB=d
ompeaensercs no Gopmyie:

d= Ax _ Ay
cosr  sinr

wim u3 A ABC nio popmyae:
d=+ii
K npumepy, HeoOXxonumo nepeHecTd B HaTypy 3manue A(puc.6). Koopaunater Touexk M u N

KOTOPOTO JaHbI: M(xm, ym) 1 N(X,,Y,6, ¢ Todek 6 1 7 TEOZOIMTHOTO X0/a, KOOPAMHATEI KOTOPBIX

U3BECTHBI TOuKa 6(Xg,Yeé m Touka 7(X,,Y,) IEPEHOCAT Ha MECTHOCTH TOYKH M u N, pemas
00paTHYIO I'e0IC3MUECKYIO 3a/1auy.

%l I
d’ 4,1 8
J (0 \
6 7

5
Puc.6.
B 1aHHOM cllydae HEOOXOAMMO OIPEEUTh Ykl & , &) u paccTosuus d ,d o Gpopmynam:
tga_ym_yGZA_y.

X,—Xs AX’

d—A—— Ax =JAX*+Ay’.

sina  cosa

Bbruuciienusi AMPEKIMOHHOTO yIila W JJIMHBI JIMHUH 10 TPUBEICHHBIM BbIIIE (hopMynam
BBITOJIHSIOT B BEJOMOCTH, popMa KOTOpOi IpuBejaeHa B Tabuuue 2 (uudpamu B CKOOKax ykaszaH
NOPSAZIOK IEUCTBHUIA).

[Tpy BBIUMCIIEHUM MOJIB3YIOTCS MATU3HAUYHBIMU Tabiuuamu sorapudmon. HasBanue ueTBepTH
(171 OnpesIeNieH s BEJMYMHBI JUPEKIIMOHHOTO YIJia) yCTAHABIMBAIOT 10 3HAKaM BEJIUYMH (X, X6
u (Y,— Y16, T.e. 10 3HAKaM TIpUpalleHuii KoopauHar. Harpumep, B JaHHOM cliydae:

(X,—X,;4  uMeeT 3HaK IUTIOC
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(Y2~ Y14 wmmeeT 3HaK MHHYC

Tabauua 4

Pemenue 00paTHOil reoesn4eckoi 3agaun

HasBanne nnm HoMep TMHUU

DopmyJibl
(1-2)
(1)x, - 434,62
(2) x - 648,25
(3) X,—x,=AXx + 213,63
4) Y2 - 76,05
(5) y1 +105,21
(6) Y,—y,=Ay - 181,26
(14) Iq, 2.44.742
(7 IqAy 2.25830
(12) Ig sina 9.81088
(13) Iq cosa 9.88225
(8) lgA x 2.32966
(15) Iqd 2.44741
(16)d 280.16
9) lqtg, 9.22864
(10) ocTpslii yron 40°18°8”’
(1) a 319°1°2”

CnepnoBarenbHo, auHus (AB) nexutr B 1Y uwerBeptu. Ilo octpomy yriy, paBHomy 40°18°8,
onpenenstor o =319°41°2”°, T.e. HanpaBieHue B pymbax paBno C3:40°18°8”’.

K pemenuto 00paTHOM Te01e3MUeCKOM 3a1a9H:

ITpumep: lanb! koopanHaTHI Touek A n B

X, =+92,38; Yy =+73,12;

Xy=+47,37 ;y,=+100,42;

Onpenenuts qupeKimonusiii yroi (AB) u paccrosuue AB=d ¢ momorupo apudmomerpa. Haitném:
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o YsTYa_10042-7312 42730 _ o oo
9e = —x, 4337-9238 —4501 ’

a=180°—-31°14°3=148°45"7, uro coorBeTcTBYeT pyMOy FOB:31°14°3.
Brruncienue pacctosiHus o :
d= Ay __ 273

- —52.66M:

sina 0,51837 700

_Ax _ 450 60
cosa 00,8550
4=\t

3amaua 1. OmpenenuTs HampaBieHHE (AMPEKIUOHHBIA yroi) W AauHy JauHMM AB, eciu
KOOPJAMHATHI Hayasjla ¥ KOHIIA JJMHUY JaHbl (CM.Tab.5).

CYHIHOCTI) CHUCTCMBI IINIOCKUX MNPAMOYTOJBHBIX KOOPAWHAT M3yUCHA YUAllIUMUCA B MAaTECMATUKCE.
Crnenyer ysICHUTh W 3allOMHUTH, YTO B I'€OJIC3UH TOJIB3YIOTCS MOBEPHYTONW CHCTEMOM KOOpIUHAT,
T.e. 32 OCh HKCOB (aOCITMCC) TIPUHUMAETCS BEPTHKAJIHLHOE HAIIpaBJIEHHE, a 3a OCh HIPEKOB
(OpIMHAT)-TOPU30OHTAIBHOE  HANpaBJICHUE. BbIYMCICHHE KOOPAWHAT TOYEK OCHOBBIBACTCS
AQHAJIMTHYECKUX JAHHBIX IS pa30MBOYHBIX paOOT — Ha PEIICHUH OOPATHOM T'e01e3nIeCKOM 3a1a4H.
[ToaTomMy HEOOXOIUMO THIATENHFHO U3YYUTh JJAHHBIE BOMPOCHI TEMBI B TCOPETHUECKOM Kypce.

CneﬂyeT BHUMATCJIbHO MPOAHATIU3UPOBATH PCIICHUN IPUBCACHHLIX B y‘-I€6HOM HOCO6I/II/I 3a1a4y u
YCBOUTH MOCJICAOBATCIIBHOCTh BBIYMCIICHHA KOOPAWHAT BEPIIUH TCEOAOJIUTHOIO XO04da, YMCTb
pemate 00paTHYIO T'eoJe3NnIeCKY0 3aady 1Mo Tabmiuie Jorapudmos, oOpaTuTh 0c000e BHUMaHUE
Ha MOCJIEIOBATh 3aMOJTHEHHS Tpad.

Kpome Toro, 1omxHbl OBITH YCBOSHBI: MOPSIIOK MOCTPOSHUS KOOPJAMHATHON CHEMKH, HAHECEHHE Ha
He€ TOYEK M0 KOOpauHaTaM M rpaduieckoe onpeeeHne KOOpANHAT TOYEK.
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NoNe
BapHaHTO
B

XA

+ 95

+ 185

- 120

+115

+ 175

+ 350

- 250

- 450

+ 385

- 620

+ 120

+ 540

-310

- 680

-410

-28

+ 285

+50

- 100

-510

20

+ 830

- 1200

+ 940

+ 1650

+ 432

+ 690

+ 517

- 810

+ 567

-230

- 718

-299

+ 320

- 699

+ 755

Ta0numa 5

10

- 477

+ 635

-470

+ 325



IIpakTyeckas padora NeS «YcrpoiictBo Teogonnta. [loBepky 1 I0CTHPOBKH TEOA0JIMTA»
Iesb padoThl: 3yunTh TPeOOBAHMUS K OJOKEHUIO OCEH T€O10JINTA, OCBOUTH UX MTOBEPKU U FOCTUPOBKH.

Ilopsinok BbIMOJHEHMsI PA0OTHI: U3YUUTh U 3apUCOBATh T€OMETPUUYECKYIO CXeMy TeoaoiuTa (puc. 1), OCBOUTH BBINOJIHEHHE MOBEPOK Ha
IPaKTUKE.

HOBepKI/I TE€OA0JIUTOB

OcHOBHBIC MOBCPKHU TCOAOJIUTOB MPOU3BOJAAT C HCJIBIO BBIABJICHUA W YCTPAHCHUA BO3MOKHBIX HECOOTBETCTBUM TEXHUYECKUM YCJIOBUSAM, KOTOPBIC
ONIPCACIIAOTCA B3aUMHBIM PACIIOJIOKCHUEM €TI0 oceil.

Puc. 1. Ocu Teononura

1-1 moBepka

Ochb MWIMHIPUYECKOTO YPOBHS MPH alujaze TOpu3oHTaabHOTO Kpyra LL momkHa OBITH NMEpHeHAUKYISIpHA BEPTUKAIBHONW OCH BpAIICHUS
teoqoimuta UU.

21



JU1s BBISIBJIEHMSI OTKJIOHEHUH IIWINHAPUYECKUH YPOBEHb YCTaHABIMBAIOT MApaJlIEIbHO ABYM MTOJABEMHBIM BUHTAM TEO0JINTA, & ITy3bIPEK YPOB-
HS IPUBOJAT Ha cepenuny. [loBepHyB anuaany Ha 90°, BHOBb BBIBOJAT Iy3bIPEK YPOBHS Ha CEPEIMHY TPETHbUM NOJIBEMHBIM BUHTOM. [Ipu moBopoTe
ypoBHs Ha 180° oT nepBOHAaYaJIbHOTO HAIPABJIEHUS Iy3bIPEK YPOBHS AOJKEH OCTAThCA HA cepeluHe (YCIOBHE BBIIOIHEHO). Eciu my3bIpeK cMecTHIICS
OT CEpelMHbI YPOBHS, TO €r0 Ha IMOJIOBUHY OTKJIOHEHHUS BO3BpAILIAIOT MOJBEMHBIMH BUHTaMH, BTOPYIO IMOJIOBUHY — UCHPAaBUTEIbHBIMU BUHTaMU
ypoBHs. FOcTupoBKy (McnpaBieHue) IPOAOHKAIOT O MTOJIHOM OCTAaHOBKH ITy3bIPbKa IPU BpPAILlEHUU TEOAO0IUTA.

2-s1 moBepKa
Busupnas ock TpyOs! ZZ noikHa OBITH TIeprieHAuKyIsipHa ocu ee BpanieHus: KK (rmoBepka KoTMMaimoHHOW OIITHOKH).

YcTaHOBHB TEOJOIUT B pabouee MoioxeHne, TpyOy HaBOAST Ha YAAJIEHHYIO LIeJb MPH MOJI0KEHWH BEpPTUKAIBHOE Kpyra clipaBa OT HabJoaa-
tens (KII) u cHUMaroT OTCUeT 1Mo TOPHU30HTATBLHOMY KpyTy. [lepeBens TpyOy uepes 3eHUT, BHOBb HABOJAT €€ Ha Ty XKe IeJIb IPH BEPTUKAIb HOM KpyTe
cneBa ot Habmonarens (KJI) u cHoBa cammaror orcder. OueBuaHo, uTo pasHocTh orcdetoB KJI - KII gomkna Gt paBHa 180°, a oTkiIOHEeHHE
BU3HMPHOM OCH OT MEpIEHANKYJIsIpa K OCH BpallleHus: TpyObl (KOUIMMAaLMOHHYI0 OMHUOKY) Cy moayuuM u3 GopMyJibl

Cc=(KJI-KIT+180°)/2<2t, (3.1)

rje t - TOYHOCTh OTCYETa MO JUMOY.

Teoperuueckuii OTCUET, ONpeAEIsIeMbIil 10 PaBEHCTBY
KJI,=KJI - C¢, (3.2)

MCIOJIB3YIOT JUIsl YCTAaHOBKU alIMAAJ(bl TOPU30HTAIBHOIO Kpyra HaBOIALIUM (MHUKpOMETpeHHbIM) BUHTOM 1o oTcuery KJI. CMmenienue nepekpecTus
CETKH HUTEH C LIeJIN yCTpaHsIeTCsl MCIIPaBUTEIbHBIMY BUHTAMHU, PACIIOJI0KEHHBIMU BO3JIE OKYJIspa TPYObl MO METAJUTMYECKON KPBIIKOH (pHc. 2).

Puc. 2. VcnpaBuTenbHble BUHTBI CETKH HUTEH T€O0JIMTa

Bnauane ocna0isior BCPTUKAJIBHBIC BUHTBI, 3aTCM OOKOBOI BUHT, B CTOPOHY KOTOPOTO H€06XO,Z[I/IMO NEPEMECTUTL CCTKY HI/ITeﬁ, a
34TEM BTOPBIM OOKOBBIM BUHTOM HaBOJAT BEPTUKAJIIBHYIO HUTh Ha LCJIb.

3-51 noBepkKa

Ocp Bpamenus Tpyos KK nomkHa ObITh IepneHAnKyIsipHa BepTHKaNbHOM ocu pubopa U-U.
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Teononut npuBoIAT B pabouee nojoxeHue u HaBoAAT TpyOy npu KII Ha BBICOKO pacroioKEHHYIO TOUKY. 3aTeM TpyOy OMyCKaloT, IPOCLUpPYst
IIOJIOKEHUE TOYKHM Ha YpoBeHb 3eMid. [loydeHnyro npoekuuto mapkupyror. [losropus nericreus npu KJI, nomydaem npoeknuto BTopoit Touku. Ilpu
COBIAJICHUU IMPOEKIHUI YCIOBUE BBINOJIHEHO. B MpOTHBHOM cilyyae OCh BpalleHHs TpyObl HE MepreHAUKYJsipHa K OCHOBHOM OCH MHCTpyMeHTa. B
COBPEMEHHBIX KOHCTPYKIUSAX TEOJOJIUTOB HET UCHPABUTEIbHBIX BHUHTOB, MCKIIOYAIOUIMX 3TO HecooTBeTcTBHE. FOcTupoBKa mpudbopa MOXKET ObITh
OCYLIECTBJICHA TOJIBKO B 3aBOJCKHUX YCIOBHSIX.

4-s1 moBepka
OpHa u3 HUTEH CeTKH TPYOBI JOJKHA OBITh TOPU3OHTAIBLHOM, IpyTas - BEPTUKAILHOM.

[TpuBecTH TeomONMUT B pabodee MOJOKEHUE M HABECTH €r0 TPyOy Ha XOPOIIO BHIMMYIO IeNib. Bparias MUKpOMETPEHHBIM BUHTOM TOPHU30HTAIBHBIN
IUMO, HE0OXOIUMO CIIEUTH 32 TEM, YTOObI U300paKeHHE 1I€TU BCE BPEMSI HaXOMJIOCh HAa TOPU30HTAIbHON HUTHU ceTKU. [loBepKy MOKHO BBIIIOJIHAThH
HaBEJICHUEM BEPTHUKAIHHOW HUTHU Ha OTBEC, PACIIONIOKEHHBIN He Oimmke 5 - 10 M oT TeogonuTa.

[Tpu cMeleHny 1eNu ¢ HUTH CETKY IOCTHUPYIOT Pa3BOPOTOM OKYJIsIpa KOJIbIa TPYOBI C MOMOIIBIO NCTIPAaBUTENbHBIX BUHTOB CETKH HUTEH (puc.2).

IIpakTHyeckas padora Ne 6,7 «3MepeHHe rOPU3OHTAIBHBIX YIJIOB CIIOCOO0M IPHEMOB»

Ileab padoThI: OCBOMTH METOJUKY M IMOJYYHTh MPAKTUICCKUEC HABBIKM M3MEPEHHUS TOPU3OHTAIBHBIX YIJIOB CIIOCOOOM MPHUEMOB C ITOMOIIBIO
TEXHUYECKUX TeoxoiuToB Tuna 130.

ITopsinok BeinoJiHeHHus padoThi: [Ipon3BoIbHO BEIOpPAaTh BEIUUMHY YyIUIa (>kenaTesibHO He 0osee 45°-60°) , yCTaHOBUThH TEOJOJIUT B BEPILIMHE YIJIa,
NPUBECTH MpHOOp B pabouee MOI0KEHNUE U U3MEPUTh TOPU3OHTAIBHBIN yTOJI.

ITpu BBINIOJHEHUH 3aaHUS KaKIBIA CTYJEHT JIOJDKEH U3MEPUTh HE MEHEE JBYX 'OPU30HTAIBHBIX YIVIOB. Bece 3amucu pe3ynbTaToB U3MEpPEHUN U
BBIUMCJICHHUM TPOU3BOJIUTH B TIOJIEBOM KypHaie (Tabi.1). B moscHuTenbHOM 3aMuCcKe CIeqyeT MPUBECTH CXEMY U KPaTKyl0 METOAMKY MU3MEpPEHUs yIia.

B unxeHepHO! NpakTUKe NpU U3MEPEHHH TOPU30HTAIBHBIX YIJI0B OOBIYHO MPUMEHSIOT coco0 MpueMoB (crnocod oTnenbHoro yria). [Ipu stom
porpaMMa HM3MepeHUl MpelycMaTpuBaeT BO3MOXKHO IOJIHOE UCKIIOYEHHE BJIMSHUS OCHOBHBIX MOTPEIIHOCTEN TE€OA0JMTAa Ha TOYHOCTh M3MEPEHHS
yria.

[Tpu mpoxnanke TEOAOIUTHBIX XOJOB U PEIICHUH WHKEHEPHBIX 3a/lad Ha MECTHOCTH OOBIYHO M3MEPSIIOT MpaBble MO XOAy yribl. Tak, AJsi TOTO
yT0OBI yros B ObuT MpaBbIM TI0 X0y (puc.l), HeoOXoaUMO HATH OT TOYKU A k Touke B. Torma Touka A OyneT SBIATHCS 3aJHEH MO OTHOUIEHUIO K
TOuKe cTosiHUs mpubopa B, a Touka C — mepeaHeid.
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Pucynok 1

W3mepenune yriioB BHIIOIHIETCS TOBEPEHHBIM TEOJOIUTOM. Pe3ynbTaTsl H3MEPEHH U BEIYUCICHHH 3aHOCST B KYPHAJ YCTAHOBIEHHON (hOPMBI

(Tabm.1).

ITopsinok BbINOJIHEHNs PadOThI:

1. TeononauT ycTaHaBIMBAIOT B BEpIIMHE U3MEpseMOro yria (Touka B) B pabouee mosoxkeHue, T.€. IEHTPUPYIOT, TOPU3OHTUPYIOT U BBIMOIHSIOT
YCTaHOBKY 3pUTENIbHOM TPYObl U OTCYETHOI'O MUKPOCKOTIA [Tl HAOJIFOIEHUH.

Ha 3&,[[HCI>'I Anu Hepe,uHeﬁ C Toukax B CTBOpPC JIMHUM OTBECHO YCTaHaBJIMBAKOT BCXU. B nponecce NBMCPCHUA yria BUSUPpOBaHUC
OCYHCCTBIIACTCA MO BO3MOXKXHOCTH HAa HUKHIOKO YaCTh BEX € HCJIbIO CHUIKCHUS BJIUAHUA UX HAKJIOHA HAa TOYHOCTb UBMCPCHUA yTJIa.

2. llpu HEemoJIBMKHOM NTUMOE BpaIleHHEM aluaagbl BH3UPYIOT Ha 3aqHIO TOUKy A. CHavala 1o ONTHYECKOMY BH3UPY 3PUTEIBHYIO TPyOy
HABOJAT OT PyKH, IIOKa BU3UpPHAs LIeJb HE MOMaJeT B MOJie 3peHHsl. 3aTeM 3aKpEIUISIOT 3aKHUMHbIE BUHTHI ajUIaabl U 3pUTEIbHON TPYyObl U
BBITIOJHSIOT TOYHOE BU3MPOBAHKE C TTOMOIIBIO HABOISAIINX BUHTOB TPYOBI U a1 Il TOPU30HTAIBLHOTO KPYTa.

OcBeTuB 3epKajioM I10JI€ 3pEHHSI OTCYETHOI'O MUKpPOCKOMA. bepyT oTcueT a mo ropu3oHTaAIbHOMY KPYTY M 3alUCHIBAIOT €r0 B KypHAJI U3MEpPEHUM

(cm.Tabm.1).

7KypHan n3mepeHnii FOpU30HTAJIBHBIX YIJIOB CIIOCOO0M NPHEMOB

Hata r. Teomomut T30 Habmronan
Bunumocts xopomass  Ne 06261 Brruncnsana
Toukmn MNonoxkeHwne OTcueTbl no | Yron CpeaHum
BEPTMKANbHOI | FOPU3OHTA/IbHOMY yron
CTOAHMA | BU3MpoB | O Kpyra Rpyry
aHunA %’
B A KN 40°19,5'(1) 205°39,5" (3)
C 194°40,0° (2) 205°39,2" (7)
B A KN 220°20,0° (4) 205°39,0° (6)
C 14°41,0° (5)
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[Tpumeuanue. [Topsiiok 3ammcy OTCYETOB B KypHAJIE U 00PabOTKHU pe3yIbTaTOB U3MEPECHHI MTOKa3aH HOMEPAaMH B KPYTJIBIX CKOOKaX.

3. OtkpenuB anuaasy, BUUPYIOT HA IEPEIHIO TOYKY C U 110 aHAJIOTHHU C MPEIbIIYIIM OepyT OTCUET b.
4. BpIYMCIAIOT 3HA4YEHHE TMPABOrO MO XOJY TOPU3OHTAIBHOIO yria, U3MepeHHoro npu | momoxeHun BepTukaidbHOro kpyra (mpu KJI) kax
Pa3HOCTh OTCUETOB Ha 3a/IHIOI0 U MEPEIHIOK TOUYKU:

B,=a-b. (2)

W3n0xeHHble BbIlE IeHCTBUS cocTaBiAoT | mosynpuem.
[Ipumeuanue: B ciiydae eciid OTCUET Ha 3a/IHIOI0 TOUYKY MEHbIIIe OTCUeTa Ha MepeHIo TOUKy (cM.Tabi.1, | nomxymnpuem), To mpu BHIYHCIECHUN
yriia Kk Hemy npuoasistor 360°.

5. TlepeBomst TpyOy uepe3 3€HUT U MOBTOPSIOT u3MepeHus npu Il monoxxennn BeptukansHoro kpyra (rmpu KII), T.e. Bemomnnstor I momynpuem.
BEIMUCIIAIOT 3HAYCHKE YIIIa 3.
JIBa He3aBUCHUMBIX MOJYNPUEMA COCTABIISIOT IMOJTHBIA MPUEM.

6. OnpenensoT pacX0oXIeHUE pe3yapTaToB U3MepeHuil o I u Il mosmynprueMam, KOTOpoe He JOJKHO MPEBBILIATH ABOWHON TOYHOCTH OTCYETHOIO
YCTPOWCTBA TEOJO0JINTA, T.€.

Bm'BanZt-
ECJ'II/I JAHHOC YCJ'IOBI/IC HE BBIIIOJHACTCA, TO I/IBMCPGHI/ISI erIa HOBTOpHIOT 3aHOBO.
7. ECHI/I paCXO)KI[eHI/IG Me)KI[y 3HAYCHUSAMU yrna ,BK,, u an ,Z[OHYCTI/IMO TO 3a OKOH‘IaTeHBHBIﬁ pe3y.]'H>TaT HpI/IHI/IMaIOT cpe;[Hee 3HAYCHUC erIa

_ Bm+ BKH
=

Taxkoit pe3yiibTaTt 6yz[eT CBO6OJICH OT BJIMSHUS KOJIIMMAIlMOHHOM MOrpCIIHOCTHU U IMOTPCIIHOCTHU 3a CUCT HAKIIOHA OCH BpalllCHUA Tp}I'6BI.

N3mepenne U BHIYUCIICHHUE JIEBOTO MO XOJy TOPU3OHTAJIBHOTO yIJla MPOU3BOAT B aHAJOTUYHOM MOCIEIOBATENBHOCTH C TOM JHIIb Pa3HULEH, YTO
JIEBBIN MO X0y YTOJ B KQXK/IOM MOIYIIPHEME PACCUUTHIBAIOT KaK Pa3HOCTh OTCYETOB Ha MEPEIHION0 U 33 THIOI0 TOUKH.

HpI/IMe‘IaHI/Ie. 3HaueHUA HU3MCPCHHLBIX YIJIOB IO KAXKXIOMY IMOJIYIPUEMY U CPCAHCC 3HAYCHUC YIJId BBIYUCIIAIOT Ha CTAHIIMU, ITOKA HC CHAT TCOJOJIHUT.

25



Pucynoxk 1. I3mepeHnne ropu3oHTaIbHBIX YIJIOB

bonee Tounbie PE3YJbTATHI MMOJIYYalOT, IIPOBOAA U3MCPCHUSA HCCKOJIbKUMU ITPpHUECMaMU.
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IIpakTHyeckas padora Ne 8 «3MepeHue BepTHKAJIBLHBIX YIJIOB»

Leas padoTbl: U3yuuTh YCTPONCTBO BEPTUKAIBHBIX KpyroB TeofoiauToB T30 m 2T30, HayduThCs BBHINONHATH MOBepKy Mecta Hyns (MO)
BEPTHUKAJIBHBIX KPYTOB 3TUX T€OJOIUTOB, OCBOUTH METOJUKY OIpEeICHHs YIJIOB HAKJIOHA JINHUH.

IHopsinok BHINOJHEHUS PAOOTHI

1. H3yuenue Teopuu BEPTUKAIBHOIO Kpyra.
2. TloBepka MecTa HyJIsl BEpTUKAJIBHOTO KpyTa.
3. H3mepeHue yriioB HaKJIOHA JUHUA TeogonuTamu ¢ kpyroBoit (T30) u cekroproii (2T30) onudpoBKoil BEpTUKAIBHBIX KPYTOB.

Bce 3amucu pe3ynbTaToB M3MEPEHUI M BBIYMCICHUN MPOU3BOJAT B IMOJIEBOM KypHasie. B MOSCHUTENBHON 3amucKe ClieAyeT MpUBECTH pabouue
(dbopMyIbl JUIs BBIUMCIICHHS YII0B HakjIoHa 1 MO, mopsioK BbINONIHEHUs: ToBepkd MO BepTHKaIbHOIO KPyra, CXeMy U METOJUKY U3MEpPEHUs YIJIOB
HAaKJIOHA.

1.1. BepTukajabHBIH KPYTI TEOAO0JIUTA

BeprukanbHblii Kpyr TEOIOIMTA CIYKHUT JJII U3MEPEHHs YIJIOB B BEPTUKAJIBHOM INIOCKOCTH. YTOJI MEXAY TOPU30HTAIBHOU IJIOCKOCTBIO U
HalpaBJI€HUEM BU3HPHON OCH 3pUTENIbHOM TPYyObl Ha3bIBA€TCS YIJIOM HAKJIOHA.

JIum6 BCPTUKAJIBHOTI'O KPYyTa KECTKO CKPCIJICH C FOpHSOHTaHBHOfI OCBIO TCOAOIUTA (OCLIO BpalllCHUA 3pI/ITeHLHOI>'I TPY6BI) " BpalacTcsa BMCCTC
C Heﬁ; IIpU 3TOM ajinjiaaa BEPTUKAJIBHOI'O Kpyra BEPTUKAJIBHOTO Kpyra OCTacTCA HGHO)IBI/I)KHOI\/'I. Pons aJlnaabl BBIIIOJHACT CIICHAJIbHAsA ONITHYCCKAst
CHUCTEMaA, ABJIAOIIAACA OTCUCTHBIM YCTpOﬁCTBOM (OTC‘-ICTHLIM I/IH)IeKCOM).

V¥ teononuroB tuna T30 ypoBeHb IpU ajlnjajie BEPTUKAIBHOIO Kpyra OTCYTCTBYIOT, U €0 3aMEHSET YPOBEHb NP alK1aJ€ TOPU30HTAIBHOTO
Kpyra, pacriojI0XeHHbIN MapajljieIbHO KOJUIMMAIMOHHOM MJIOCKOCTHU 3pUTeNbHON TpyOsL. [lepesn B3sTHEM OoTcYeTa MO BEPTUKAIBHOMY KPYTY ITy3bIPEK
YPOBHSI ¢ TIOMOIIBIO TIOJbEMHBIX BUHTOB MPHUBOSAT B HYJb-IIYHKT U TEM CaMbIM 00ECIEYMBAIOT HEM3MEHHOCTH MOJOXKEHHUS OTCYETHOTO yCTPOHCTBA
(OTCUETHOTO MHJIEKCa) BEPTUKAIIBHOTO KPyra B MOMEHT B3STUSI OTCUETOB.

Kak oTmewanocs paHee, BepTHKaJIbHBIE Kpyrd TeomosuToB Tumna T30 oTnuuaroTcs cucteMoil onudpoBKu: KpyroBas — y Teomonuta T30 u
cekTopHas — y Teogoauta 2T30.
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3HaueHUE yrija HAKJIOHA JIMHUM BU3UPOBAHUS PaBHO PA3HOCTU OTCUETOB IO JABYM HANpPaBICHHUSIM B BEPTUKAIBHOW IUIOCKOCTH. OIHO M3
HaIpaBJIEHUHN JTOJKHO COOTBETCTBOBATh MOPU3OHTAIILHOMY MOJIOKEHUIO BU3HPHOM OCH 3puUTeabHOU TpyObl. IIpu 3TOM OTCUET Mo BEpTHKAIbHOMY
Kpyry Oy/ieT paBeH HyJIIO IpaJyCcoB WK HEKOTOPOMY OJM3KOMY K HYJIIO 3HAaUEHHUIO, Ha3bIBaeMOMy MecToM Hysst MO.

CnenoBarenbHO, MecToM HyJss MO BepTUKaJIbHOTO Kpyra Ha3blBalOT OTCYET 10 BEPTUKAJIBHOMY KpPYTy IpU TOPU30HTAJIBHOM I1OJIOKEHUU
BU3UPHOH OCH TPYObI U HCXOHOM IOJIOKEHUH OTCYETHOI'O YCTPOICTBA.

VYron HakinoHa v 1 MO MOXXHO ONpeAenuTh M0 pe3yjbTaTaM JByX OTCUETOB, IMOJIyYEHHBIX NPH BU3MPOBAHUU HA HAOIIOAAEMYIO LIEb MPH JIBYX
MOJIO’KEHUSAX 3pUTeNbHON TpyObI: «kpyre neBo» (KJI) u «xpyre npaso» (KII). IIpu 3Tom By popMyst 3aBUCUT OT cUCTEMBI OLIUGPOBKH IIKaJIbI JIUMOa
BEPTUKAJIBHOTO KpyTa:

1. TIpu kpyroBoii omudpoBke aUMOa BEPTHKAILHOTO Kpyra MPOTHB XOJa 4acoBOW cCTpenkH (T.e. st Teogonuta T30) yron HakiIoHa MOKHO

rune ve CXEMO OUUGPOBKY FEDMUKTALHALY KPYTOB NO0GOALTOR:
¢ — TI 6 — 2T

ONpEAEIINTh U3 OTCYETOB 10 BEPTUKAIBLHOMY KpYry U 3HaueHH0 MO:
IIpu «kpyre n1eBO»

v =KJI-MO;
[Tpu «kpyre mpaBo»
v =180° - KII + MO,

HNINn

v =MO — (KII + 180°).
Otcroza:

MO = K./I+(K12'I+180°);
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e K/I—(KI27+180°)‘(3)

[lpy BBYHMCICHHUAX IO yKa3aHHBIM (hopMyliaM CieqyeT PyKOBOJACTBOBAaTbCs mpaBwioMm: K ManbiM BenmymHaM KJI, KIT u MO (Menbmmm 90 °),
HeoOxouMo npubasiATs 360°.

2. Tlpu cexTopHO# onudpoBKe JIUMOa BEPTUKAIBHOTO KpyTa, T.€. 1uid Teogonura 2T30:
KJT+KIT
MO=""5"

v =KJI-MO = MO - KII.
[Tpu sTom noGasnenuit 360° nenaTh HE HYXKHO.

®opmynsl (3) u (4) MOKa3pIBAIOT, YTO 3HAYCHUE YIJIa HAKIOHA MOXET OBITh MOJIYYCHO W 03 BBhIYHMCIIeHUs MecTa Hynsa. OnHako Ha mpaktuke MO
BBIUMCIISIOT HAa Ka)X/I0W CTaHIMM, TaK KaK €ro MOCTOSHCTBO (B IMpejaesax JOIMYCTUMBIX OTKJIOHEHMI) CIIYKHUT HaJEKHBbIM KOHTPOJIEM MPaBUIbLHOCTH
u3MepeHus yriaoB HakioHa. MO HEoO0XOIUMO Takke 3HaTh, €CIM YIJbl HAKIOHA U3MEPSIOT OJHHUM IOJYNPHEMOM, T.€. TPU OJHOM IOJIOKCHHUU
sputenabHoi TpyOs! (KJI mnm KIT). B aTOM ciiydae BeIYMCICHHS YIII0B 3HAYUTENBHO yIpomaeTcs, eciu 3HaueHuss MO 6nm3ko wim paBHo 0°.

IToBepka MecTa HYJI1 BEPTHKAJIBHOIO Kpyra

MecTo HyJIsl BEpTHKAIBHOTO KpyTa OJHKHO OBITh paBHO 0 © 1160 6mm3kuMm k 0 °.
Bonpiast Benmaraa MO HECKOJIBKO 3aTPYAHSCT BEIYUCICHNUS, TOITOMY €r0 UCTIPABIISIFOT 0 MAJIOTO 3HAYCHHS.
IHopsinok BHINOJIHEHUS PA0OTHI:

1. o Hauvana pabot 2-3 pa3za onpenensitoT MO u3 u3MepeHUi pa3lu4HbIX YIJIOB HAaKJIOHA MpPU JIBYX MOJOXKEHUIX 3PUTEIbHOIN TPyOBl, YTOObI
yOenuThCs B €ro npakThuueckoMm nocrossHeTe. Ecin cpeanee 3Hauenue MO He npeBbIlIaeT ABOMHOM TOYHOCTH OTCUETHOro ycrpoictBa (MO <
2t), TO OHO HE OCJIOKHSAET BbluncieHuil. B mpotusHoM ciyyae MO HeoOX0AMMO NMPUBECTHU K HYIIO JUO00 caenaTh On3kumM K 0°.
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2. Tlo orcueram KJI u KII BRIYHCHSAIOT CBOOOAHOE OT MECTa HYJISl 3HAUEHHE HAKJIOHA V Ha MOCJIEIHIO BU3UPHYIO LIEJIb U, HA0II01asi B OTCUETHBIH
MUKPOCKOII, HABOJSAIIMM BHUHTOM TPYyOBbl YCTaHaBIMBAIOT €0 Ha BEPTHKAIbHOM Kpyre. Ilpu 3ToM cpeanmii TOpU30HTaNbHBINA IITPUX CETKH
CMECTUJICA C M300paKeHUsI BU3UPHOM LIeNH.

3. JlelicTBYysl BEpTUKAJIbHBIMH FOCTUPOBOYHBIMU BUHTAMU CETKU HUTEH, COBMELIAIOT CPEIHUN TOPU3OHTAIBHBIA IITPUX CETKH C M300pakeHHueM
HaOJIr01aeMoM 1eNu.

I[JUI KOHTPOJIA NOBTOPAIOT JaHHYIO IIOBCPKY, d 3aTCM ITOBCPKHU KOHHHM&HHOHHOﬁ IOrpCurHOCTU U I‘OpH?;OHTElJIBHOﬁ HUTH CCTKHU.

[Tpumep. CnenyeT BBHIIOJHUTH MOBEPKY MECTa HyJsl BEPTHKAIBbHOIrO Kpyra teogoiuta T30, cocTapistoliee N0 NpeaBapUTEIbHBIM U3MEPEHUSIM
MO =-5".

IIpu BU3MpPOBaHUM HA TOYKY IOJyYEHBI OTCUETHI 10 BEPTUKAIBHOMY KPYTY:
KIT=174°08"; KJI =5°42".

_ KJT+(KIT+180°) _ 5°42"+360°+(174°08°+180°)

MO
2 2

=359°55", 1.e. -5 .

[IpaBuiibHBIM OoTCUeT 1o BepTuKaibHOMY Kpyry (mpu KJI), cBoboauslit ot Bausiaust MO, Oynet

mnpzszﬂ—(KIZTﬂBO ) _ 5°42"+360 —(2174 08 +180°)

=5°47",

W v=KJI-MO =5°42"+360° - 35°955" = 5°47",

HaBogsmuMm BUHTOM TpyObl YCTaHaBIMBAIOT NMpaBWIbHBIA oTcueT 5°47 " mpu KJI Ha BepTHKaJIbHOM Kpyre, U B 3pUTENbHYIO TpyOy HaONIOJaroT
CMEIIeHHE TOPU30HTAJIBLHOTO IITPUXa CETKH HUTEH COBMEIIAIOT TOPU30HTAIbHBIN IITPUX CETKU C BU3UPHOH 1IEJIBIO.

N3mepenue yriioB HAKJI0HA JJUHHUI

VYTiibl HAKJIOHA JIMHUN B 3aBUCUMOCTH OT PACIIONIOKEHHs HAOII0AaeMOM eI OTHOCUTEIBHO JTUHUH TOPU30HTA MOTYT OBITh MOJOKUTEIbHBIMU
(YrJ1bl BO3BBILLIEHHUS) U OTPULIATEIBHBIMU (YTJIbI TOHMKECHHS ).

[Ipu u3MepeHun yrioB HAaKJIOHA MEPEKPECTHUE CETKU HUTEH HABOJAT HA BU3HPHBIC 3HAKH; B KAa4€CTBE MOCIEAHUX OOBIYHO HCIOJB3YIOT BEXU WU
peiiku, Ha KOTOPBIX OTMEYAIOT TOYKU BU3HPOBaHUs (Hampumep, Touka C)
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Ilopsinok nencTBuiA:

1. Teomonut ycTaHABIMBAIOT HAJ TOYKOW A B padodee MOJIOKEHUE U TOPU30HTATHHBIM IITPUXOM CETKH BU3UPYIOT Ha HabmogaemMyr Touky C
IIPU [IEPBOM IOJIOKEHUHU 3puTesibHOM TpyOHsI (1ipu KJI) 6epyT oTcueT no BepTUKAIbHOMY KPYTY, KOTOPBIH 3aHOCAT B )KypHaJl U3MEPEHUIA.

[Tpumeuanue: nepes B3ATUEM OTCUETA [0 BEPTUKAIBHOMY KPYTY ClIelyeT yOeIUuThCsl B TOM, UTO Iy3bIPEK YPOBHS IIPU aIuaajie
TOPU30HTAJIBLHOTO Kpyra HaXOAUTCS B HYJIb-ITyHKTE. [Ipy OTKIIOHEHNH Iy3bIpbKa HEOOXOAMMO BBIBECTH €T0 B HYJIb-ITYHKT C IIOMOIIBIO
MOTbEMHBIX BUHTOB; I1OCJIE ATOTO CJIEIyeT YTOYHUTHh BU3UPOBAaHUE Ha HAOII01aeMYI0 TOUKY.

2. Jlns uckmrouenus BaussHUS MO BepTHUKAIbHOIO Kpyra U3MEpEeHHsI TIOBTOPSIOT IIPU BTOPOM IOJIOKEHUU 3puTenbHoi TpyOs! (pu KII).
3. Beruuncnsaoor 3HaueHue yriaa HakjaoHa 1 MO 1o cooTBETCTBYIOIIMM (hOpMyJiaM B 3aBUCUMOCTH OT TUIIA IPUMEHSAEMOT0 TEOA0INTA.

Cﬂe;[yeT IIOMHHUTB, YTO MPAaBHUIIBHOCTb U3MCPCHUSA BCPTUKAJIBHBIX YIJTIOB Ha CTAHIIUMU KOHTPOJIMPYCTCA ITIOCTOSAHCTBOM MO, KoJIeOaHMs KOTOpPOI'o HE
JOJDKHBI ITPEBBIIIATH ﬂBOﬁHOﬁ TOYHOCTH OTCUCTHOI'O yCTpOﬁCTBa TEOOO0JUTa, W 3HAUCHUAMU HU3MCPCHHOI0 YyIjad, BBIYHUCICHHOIO C
ncnonb3oBanueM MO.

VYTIII0OM HakJIOHa N HAa3bIBAIOT YIoJl MEXIY TOPU30HTAIBHOHM IUIOCKOCTHIO M HAIpaBJICHWEM Ha HaOmrogaeMyio Touky (puc. 2.12). Yron
HAKJIOHA OBIBACT MOJIOKUTEILHBIA M OTPHUIIATEIbHBIN. [10J0KUTEIBHBIH yToJl HAKJIOHA BHIIIE TOPU3OHTAIBHON OCH, OTPHUIIATEIILHBINA — HIDKE.
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Y - Y20/ HakANOHQ *

O g P T

[Hlkana 11 BEpTUKAIBHOIO Kpyra UMeeT 2 psaa Hudp co 3HaKOM «+» U «—». [lo mkane or 0 70 6 GepeTcs OTCYET B TOM cilyyae, KOrja
NoKa3aHus JTMMOa MOJI0KUTEIIbHBI.

o mxane ot 0 10 —6, Korja nmokazaHus JMMOa OTpULIATEIbHBI.

B npouecce nzMepeHust yriioB HakjI0Ha ONpeAesstoT MecTo Hyis MO — oTcueT no BepTUKaIbHOMY KPYyTy IpU TOPU30HTAJIBLHOM IOJIOXKEHUN
BU3UPHOI OCH 3pUTENbHON TPYOBl, KOTOPBINA JOIKEH ObITh MOCTOSHHBIM U OJIN3KUM K HYJIIO.

Jj1g 3TOr0 NPUBOASAT My3bIPEK YPOBHS IIPU BU3UPHON TpyOe B HYJIb-IIYHKT M BU3UPYIOT HA TOUKY, O6epyT orcueT KJI, 3aTem Ha Ty ke TOUKY
npu KII.

MO gasa 2T30:
MO = 0,5 (KJI + KII), MO ne nomkHo npesbimarts 1,5

Yroa HakiaoHa s 2T30 BoIYMCIAIOT 110 0AHOHI U3 popmy.i:
v=20,5(KII-KII), (2.3)
v=KJII-MO, (2.4)

32



v=MO —KIL (2.5)
Jlia npyrux TeogoauToB Gopmyiibl Beruucienus MO U n IpUBOASTCS B acropre.

Ecnu ycinoBust HE BBINMOIHSIOTCS, MMPOBOJUTCS FOCTHPOBKA TeomonuTa. He cmemas tpyObl ¢ HaOmomaemoit Touku nipu KJI, HaBogsmm
BUHTOM 3PUTEIILHON TPyObl YCTAaHOBHTH MO BEPTUKAILHOMY KPYTY OTCYET, paBHBIN yriy HAaKIOHA n (IPH 3TOM TOPU3OHTAIbHAS HUTH CETKU
CMECTUTCS ¢ HaOmogaeMoi Touku). COBMECTUTh UCITPABUTEILHBIMU BUHTAMH CETKH HUTEH 1 (puc. 2.6) TOpU30HTAIBLHYIO HUThH ¢ HaOJI01aeMOi
TOYKOMU.

Pe3ynbrathl m3MepeHuii CBOIAT B KypHal (Tabdm. 1).

Tabmuna 1 — XXypHan usmepeHus yrioB HaKJIOHA

Crannust Touka Orcuer o MO VYron
HaOIOICHUS BEPT. KPyTy HaKJIOHA
\4
A KJI 4°29' 0°01'
KII 4°27' 4°28'
Hanpumep:

MO = 0,5(KJI + KIT) = 0,5(4°29"- 4°27") = 0,5°02' = 01";
v =KJI - MO = 4°29'-01' = 4°28";

wi v=MO — KIT= 01"+ 4°27' = 4°28;

wn v = (KJT — KIT)/2 = (4°29' + 4°27')/2 = 4°28".
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IIpakTyeckas padora Ne 9 «YcrpoiicTBo HUBeMpa. B3sgTHe 0TCYeTOB 1O peiKke»
Ilesib padoThI: OJYYUTH 3HAHUS 110 YCTPOUCTBY HUBEINpPA, IpUeMaMH paboThl ¢ HUM, HAYYUThCS OpaTh OTCUETHI IO PeHKaM.
ITopsinoxk BbINOJIHEHHsI padOTHI:

1. U3y4uTh YCTPONHCTBO HUBEIUPA.
onucarhb B paboueil TeTpaau Ha3zBaHUe U GYHKIMU pabO4YMX YyacTeld HUBEIUPA;

2. OpaTb OTCYETHI [10 YEPHOU U KPaCHOM CTOPOHAM PEUKH;
3apucoBaTh I10JI€ 3pEHUs TPYObl HUBEIUPA C N300paKEHUEM PEUKH U CETKU HUTEH B COOTBETCTBHUHU C IMOJYyYEHHBIM OTCUETOM.

Yempoucmeo nusenupos:

HuBesmp - npubop, ciry>Kauii 1J1s ONpeaesieHus! pa3HOCTH BBICOT HECKOJIBKHUX Touek. [Ipubop ocCHOBaH Ha MPUBEACHUN BU3UPHOTO JIy4ya 3pUTEIbHON
TpyOBbI B TOPU30HTAIBHOE MOJIOKEHUE C TTIOMOIIBIO YpOBHS (puc.1, a) wiu komrercaropa (puc. 1, 0).

a) 0)

_ _ D H
— 7Y 4

9 QusuipuAR oo

Puc. 1. YcrpoiicTBO 3puTenbHOM TpyObl HUBETUPA:
a) C ypoBHEM; 0) ¢ KOMIIEHCATOPOM

OCHOBHBIMH YaCTSIMU HUBEJIHPOB SBISIFOTCS: TIOJICTABKA, [IJIMHAPUICCKUI YPOBEHb (KOMIICHCATOP) U 3pUTEIbHAs Tpyda (puc. 2).
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Puc. 2. Cxema ycTpoiicTBa HUBEIUPA C UIUHIPUIECCKUM YPOBHEM:

1 — moxcTaBKka HUBeNUpa (Tperep); 2 — MOAbEMHBIC BUHTBI; 3 — KPYTJIBIH YPOBEHb;
4 — 3aKpenuTeNbHBIM BUHT; 5 — HABOJASILIUIA BUHT; 6 — 3JIEBALIMOHHBIN BUHT;

7 — WCTIpaBUTENIbHBIE BUHTHI KPYTJIOTO YPOBHSI; 8 — 3puUTeNbHAs TpyOa; 9 - oKyIsIp;
10 — o6wekTuB; 11 — kpemanbepa; 12 — IUITUHAPUUYECKUI YPOBEHD

HaBenenue TpyObl HUBEIMpA HA 1€ OCYIIECTBISAETCS 3aKPEIUTENbHBIM 4 U HABOJSAIIMM S5 BUHTaMHU, (POKYCHUPOBKA N300paxeHus - Kpemasibepoi 11.
[TpuBeneHne my3bIpbKa KPYTIiioro ypoBHS Ha CEPEIMHY OCYILECTBISAETCS MOAbEMHBIMU BUHTAMH 2, @ ITy3bIpbKa HUJIMHIPUYECKOIO YPOBHS -
AJIEBAallMOHHBIM BUHTOM 6.

st ynoGcTBa paboThl H300paskeHNe KOHIIOB My3bIpbKa HMJIMHAPUYECKOTO YPOBHS HAXOJUTCS B TI0JI€ 3peHHs TPpYOBI (puc. 3).
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KOHIIBI ITy3bIpbKa
Puc. 3. Ilone 3penus TpyObl HUBEIHMPA C HUJIUHAPUIECKUM YPOBHEM

IIpu ropu30HTaIBHOM I10JI0KEHUH BU3UPHOM OCH HUBEJIMPA KOHIBI ITy3bIPbKA COBMEILAIOTCS, A IIPU HAKIIOHHOM - PaCXOIATCA.

B KOMIUIEKT K HUBEJIMPY BXOJAT HUBEIUPHBIE PEUKH (pHC. 4).

aQ o

Puc. 4. HuenupHas peiika: a) nenpHas, 0) ckiaaaHas

Peiika nmeeT J1Be CTOPOHBI: UEPHYIO (OCHOBHYIO) M KpacHYIO (KOHTpoJIbHY10). Ha Kax10il U3 HUX depeayroTcs yepHble (KpacHbIe) U Oesble MalleyHble

neneHus BenuarHou 1 cm. CUeT neneHuid uaeT Mo YEPHOU CTOPOHE OT HYJIS, IO KpacCHOW CTOpOHE — OT IUdphI 4785 wim 4685 (1sTKa peiikn).
[IpuHUMI B3STUSL OTCUETOB IO pEUKE MOKa3aH Ha pUC.S.
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Puc. 5. B3arue orcuera no peike

Kpome peliky B KOMIUIEKT K HUBEJIUPY BXOAUT IUTATUB JUIsl YCTAHOBKU HUBEIINPA;
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IMpakTnyeckas padora Ne 10 «IloBepku HUBeIHPa»
Heas: U3yunTh npaBuiia noBepox HuBeaupa. [lpuodpectu npakTuvyeckne HABbIKM OCTHPOBOK.
IloBepka U IOCTHPOBKA KPYIJIOr0 YPOBHA

Ochb KpyTJIOrO YPOBHS IOJDKHA OBITH MapajuielIbHa OCH BpaIlCHUST HUBETUpPA. Y CTAHOBHB DJICBAIIMOHHBINA BUHT HA HOPMAJIbHBIN OTCUET, C TIOMOIIBIO
BBIBEPEHHOT'O HMUJIMHAPUYECKOIO0 YPOBHS YCTAHABIMBAIOT OCh BPAIICHHUS] HUBEJIUPA B OTBECHOE MOJIOkKEHUE. Ecin my3bIpek Kpyriioro ypoBHs HE B
HYJIb-IIYHKT€, TO €r0 IPUBOJAT B HYJIb-IIyHKT UCIIPABUTEIbHBIMU BUHTAMU KPYTJIOTO YPOBHS.

IloBepka U IOCTHPOBKA CeTKU HUTEH

BepTukanbHas HUTh CETKH JIOJKHA OBITh MapajuiebHa OCH BPAIleHUs] HUBEIUPA, a TOPU3OHTANIbHASI — NEePIEHIUKYJIIpHA 3TOM ocu. OCh BpallleHus
HUBEJIMPA IPUBOIAT B OTBECHOE M0JI0KeHHEe. OIMH KOHEI] BEpTUKAJIbHOM HUTH COBMEIIAIOT C U300pakeHHEM B TPyOe HUTH OTBECA, OJBEIIEHHOTO B
15-20 M oT HUBeETHMpA B 3aIUIIEHHOM OT BeTpa MecTe. Eciin BTOpO# KOHEI] HUTH CETKU OTXOAMT OT HUTHU oTBeca Oosee yeM Ha 0,5 MM, TO CeTKY HUTEH
IIOBOPAYMBAIOT 0 CMELIEHUS C HUTBIO OTBECA.
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Jlis NpOBepKM TOpU30HTAIBHON HUTH CETKU TPYyOy IIaBHO IMOBOPAYMBAIOT HABOAALIMM BUHTOM IO a3UMYTY. ECITM HUTh CETKH CXOJUT €
BBIOPAHHOM TOYKH HIIH JICIIEHUS PEHKH, TO CETKY HUTEH HYXKHO 3aMEHHUTH. Y CETKH HUTEH C KIIMHOBBIM OMCCEKTOPOM OCh OMCCEKTOpa JOJKHA OBITh
NEepIEHINKYIIPHA BEPTUKAIBHON HUTH. |11 TOBEPKH 3TOTO YCIOBUS TOYHO YCTAHABIMBAIOT My3bIPEK YPOBHS B HYJIb-ITYHKT, HABOJSAT HA XOPOILIO
BUAMMYIO TOUKY, YAAJCHHYIO OT HUBEJIHpa Ha 6-7 METPOB, TOPH30HTAILHYIO HUTh CETKH (TOUKY d, puc. 1) M OTCUMTHIBAIOT T10 IIKaJIe ONTUYECKOTO
MHUKpOMETpa — OTCYET AOJDKEH ObITh OM3KuM K 50. 3aTeM HaBOAAT Ha BEIOPAHHYIO TOUKY TOUYKAMHU 0, 6, 2 TOPU3OHTAIBHOM HUTH U OMCCEKTOpa U
oepyt otcuetsl. Ecnu [(a + 0)/2] - [(8 + 2)/2] > 2 neneHuii, ToO Hy>KHO 3aMEHUTH CETKY HUTEH.

Puc. 1. UccnenoBanue ceTKku HUTEU
IloBepka U I0CTHPOBKA IJIABHOTO YCJIOBUSA

[Ipoexiy BU3MpHON ocu TPYOB! U OCH LWIMHAPUYECKOTO YPOBHS Ha TOPU30HTAIIBHYIO U OTBECHYIO INIOCKOCTH JOJDKHBI OBITh
napaieNnbHbl. [lepsyto uacms TOBEPKHU BBHITIOIHSIIOT MTPH MOTYYSHUN HOBBIX HUBEIHPOB U MEPE] Ha4ajJIoM MoJeBbIX paboT. HUBeJMp yCcTaHABIMBAIOT
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B 50 M OT 3aKperuIeHHON peiiku TakK, 4ToObl JTMHUS, COEAUHSIONIAas OCH MOIbEMHBIX BUHTOB 1 1 2, ObLIa NepIIeHANKYIIpHA BUSUPHOM OCH, @ OCh BUHTA
3 pacnonaranach B OTBECHON INIOCKOCTH. OCh BpallleHUsl HUBEIMpPA TIIATEIBHO MPUBOAST B OTBECHOE MOJIOKEHNUE, MTY3bIPEK YPOBHSI YCTaHABIMBAIOT B
HYJIb-IIYHKT, JI€JIat0T OTCUET I10 pEUKe.

[1naBHBIM BpalieHreM BUHTOB 1 1 2 Ha 2-3 MOIHBIX 000pOTa B pa3HbIe CTOPOHBI JAIOT HUBETUPY OOKOBBIE HAKIIOHBI B OJIHY, 3aT€M B JPYTYIO
CTOPOHY, IPU 3TOM OTCYET IO peiike He NOJKeH U3MeHUThCs. Ecinu B 060uX ciyyasx my3bIpeK YPOBHS OCTAeTCsl B HYJIb-IIYHKTE WJIH MepEMeIaeTcs B
OJIHY CTOPOHY, TO YPOBEHb YCTAHOBJICH MIPABUIILHO, €CJIH K€ B pa3HbIE CTOPOHKI OoJiee ueM Ha 1-2 MeeHus ypoBHS, TO TOJ0KEHUE IIITHHAPUIECKOTO
YPOBHS UCIIPABIISIOT €0 OOKOBBIMU HCTIPABUTEIHHBIMU BUHTAMH.

Bmopyto uacms noBepKHU BHITIONHSIOT ABOMHBIM HUBeNUpoBaHueM. Ha paccTosHuu 48 M BBIOMPAIOT Ha POBHOI MECTHOCTH JIBE YCTONYUBBIE 11O
BBICOTE TOYKH, HA KOTOPbIE YCTAHABIHUBAIOT [0 YPOBHIO M 3aKPEILISIOT PekH 1 1 2, 4TOObI P BHIMOJIHEHUN TOBEPKH OHU OCTaBaJIKCh
HenoABMWXHbIMYU. HuBenp ycTaHaBIMBAIOT MPUMEPHO B CTBOPE PEEK HA PACCTOSIHUU 7 M OT peku 1, MpUBOAAT My3bIPEK LIMIUHIPUIECKOTO YPOBHS B
HYJIb-TTYHKT, HABOJIAT Ha PEHKy 1 1 OEpyT OTCUETHI 301 M 351 IO 0OEUM IIIKajaM, 3aTeM HaBOJAT Ha peKy 2 u 0epyT otcueTsl /1y v Iy (puc. 2).

1 2
Cr.2
302:3n2 Moz.Mpz
301,31 i Mot My,
f— 7Tm —N
[‘_D,= m D,=41m e

Puc. 2. [ToBepka riaBHOTO yCI0BUSI HUBETIHPA

Ha cT. 2, pacmonoxeHHOW B CTBOPE PEeeK Ha PACCTOSHUM 7 M OT pelkH 2, 6epyT oTcueTsl 30, U 3)p, 3aTeM [y, u [1p. HabnroneHnus Ha 00euX CTaHIUAX
COCTaBIISAIOT OJIMH IIpueM. OnpeaesitoT NPeBbIIIeHUs
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hy =05(30; — Moy + 3y — Iy):
Vron i onpepenawt no popmyne
i= B il 208 p”.
2(D,-Dy)
IIpu D, =7 M, D, = 41 M, p”" =206 265;
i”" = 3(hy - h,),

rpe i” — B yrnosbix cexyrpax, (hy = h,) — B MM,

Ecnu B nepsoMm npueme i” < 10", To BBIOJHSAIOT €11€ JBa IpUEMa. 32 OKOHYATEJIBHOE IPUHUMAIOT CpeHEE U3 Tpex 3HaueHud i”. Ecom 1" >
10", To ero ymeHbIIAIOT, B 3aBUCUMOCTH OT KOHCTPYKLIMHM HUBEIUPA, UCIIPABUTEIbHBIMU BUHTAMH YPOBHS WM UCIIPAaBUTEIILHBIMU BUHTAMU CETKU
HUTEH, UM IOBOPOTOM ONTHYECKOT0 KJIMHA Nepe]l 00beKTUBOM TpyObl. B mepBom ciiyyae 351eBalliOHHBIM BUHTOM TPYOBbl YCTaHABIUBAIOT
D,i”

i

’ =2 =1t
302 =3.|:|2+ =3ﬂ2 +0,20-10 "1
OTCUECT
ITYHKT. Bo BTOPOM U TPECTHEM ClIydadX MEPCKPECTUC CCTKU HUTEN YCTaHAaBJIMBAKOT HA OTCUCT 3’02 HUCIIPAaBUTCIIbHBIMHA BUHTAMU CCTKU HUJIM ITIOBOPOTOM

I10 3aJ{HEH, NAJIbHEU pEHKe U UCIIPABUTEIIbHBIMU BUHTAMH YPOBHS YCTaHABIIMBAIOT €r0 B HYJIb-

ONTHUYECKOT0 KJIMHA, IPU STOM ITy3bIpEK YPOBHS J0KEH HaXOAUTHCS B HYJb-ITyHKTE. [lociie nucnpasnenus i"” okoHYaTeIbHOE €ro 3HaUYeHUE

OIPEIEIAIOT TPEMS IPUEMAMH.

JU1st TOYHBIX M TEXHUYECKUX HUBEIMPOB MTOBEPKA TJIABHOTO YCIOBHUS MOXKET OBbITh BBINOJIHEHA JBOMHBIM HUBEJIMPOBaHUEM Biiepes. Ha poBHOI
MecTHOCTH Ha paccTtosHuu 40-50 M B Toukax 4 1 B 3a0MBa0T KOJIBIIKY. HUBEIMp yCcTaHABIMBAIOT OKYJISIPOM HaJl TOUKOH 4, a Ha TOUKY B cTaBsAT

peiiky (puc. 3, a).
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Puc. 3. Cxema noBepku Iri1aBHOr0 reOMETPUUECKOIO YCIIOBUS HUBEINPA

[IpuBOAAT My3bIpEK HWIMHAPUIECKOTO YPOBHS B HYJIb-IIYHKT (B KOHTAKTHOM YPOBHE COBMEIIAIOT KOHIIBI ITy3bIpbKa YPOBHS ), U3MEPSIIOT
BBICOTY MPUOOpA i; — PacCTOSTHUE IO OTBECHOW JIMHUU OT KOJIBIIIKA JI0 CepeAMHBI OKYJIsipa. Jlenatot no peiike orcuer /7 no cpenHeil HUTH BOIU3H
nepekpectus HuTe. Ha pucynke 3, a umeem

h =il-(II-x).
MeHSIOT HUBEJIMP U PEUKYy MECTaMH M BBITIOJTHSIOT T€ ke aAercTBus. [IpeBbimenne (puc. 3, 6)
h=3-x—i2.
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[TpupaBHMBas paBble YacTH MOIYYEHHBIX (POPMYIT B pe3ylibTaTe HaX0IuM

3 + H 11 + IQ
METy g
T.€. BEIMYMHA OMHUOKK X paBHA PA3HOCTH MEXJLY MOIYCyMMOIi OTCYETOB IO peifxaM M MOIyCyMMOii BBICOT mpuOopa. Eciu X MeHbIle yCTaHOBJIEHHOM
MHCTPYKLUEN BETUYMHBI O (0OBIYHO 4 MM), TO YCIOBHME CUUTAETCS BBINOJIHEHHBIM. EC/M X > 8, TO BHINOIHSIOT IOCTUPOBKY, IS YETO BPALIEHHEM
3JIEBAlMOHHOTO BUHTA Ha PEHKE B TOUKE A YCTAHABIMBAIOT OTCYET 39 =3 - x. I1y3bIpeK YPOBHS COMIET C HyJIb-IlyHKTa, M €r0 HPUBOJAT B HYJIb-ITYHKT

(BoccTaHaBIMBAKOT KOHTAKT KOHLIOB Iy3bIPbKa YPOBHSI) HCIIPABUTEIBHBIMA BUHTAMU LIWJIMHAPUYECKOTO YPOBHS. 11 KOHTPOJISI TIOBEPKY ITOBTOPSIOT
IpU APYTUX TOPU3OHTAX MpHOopa.
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IIpakTnyeckas padora Ne 11 «M3mepenne npeBbIIeHAH CIIOCO00M reOMeTPHYECKOIr0 HUBEJIHPOBAHUA»
Henb: Hayuntbes onpenessitb NPeBbILICHNS HUBEJIHPOBAHUEM U3 CEPEANHBI.
Ilopsinok BHINOJIHEHHUS PAdOThI:

HI/IBGJII/Ip, 3aerHH€HHLIﬁ Ha HITaTUBEC, YCTAHABJIMBAIOT MCXKY JABYMS TOUKAMU TakK, YTOOBI PAaCCTOSAHUA OT HUBCIHUPA 10 3aHHCﬁ n HepeHHeﬁ
peeK 6I>IJ'II/I, 10 BOBMOKHOCTH, OJUHAKOBBIMH.
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YcTaHOBHMB HUBENHUP B paboydee MoyiokeHne, OepyT OTCUETHI IO peiikaM, KOTOpbhIe 3aMUCHIBAIOT B KypHai (Tabnuna 1). Ecou oTcuer
nosrygyaetcst meHee 0300 MM, clielyeT CMEHUTh CTAHIINIO, YBEJIMUYMB TOPU30HT MPpUOOpa.

[TepeBecTr TpyOy HUBEIMPA HA BTOPYIO TOYKY U B3STh OTCUeT. PaccunTaTh npesbiieHus mo cxeme (puc. 1). I[lomydeHnHblie pe3yabTaThl 3alIUCaTh B
Taoi. 1.

ypoBennan nobepx

a) HUBENTMPOBAaHUE U3 CEPeIUHBI 0) HUBEIMPOBAHUE BIIEpE]]

Puc. 1. Cxembl reoMeTpUYE€CKOTO HUBEITUPOBAHUS
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H(ypHaJ'I TCOMCTPUUICCKOTI'O HUBCIIUPOBAHUA

Homepa | Homepa [ Otcuets! no peiike | [IpeBbime- | Otmerkn
CTaHIMH | TOUEeK HUe
3aHAs | IEPEAHSs
T1 1245
1 6030
T2 0809
5592
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J1J11 KOHTPOJISI BHIITOJIHEHHBIX U3MEPEHUN U BBIUMCIIEHUN TPOBEPSIOT MATKY PEHKU U pa3HOCTh OTCYETOB a1 — ax U 01— 0o.

IIpakTHyeckas padora Ne 12,13 «O06padoTKa KypHa1a TeXHMYECKOr0 HUBEJTHPOBAHUS»

].[e.m; paﬁoTBl: HAYyYUTBCA COCTABIIATH U O6paGaTI>IBaTB PE3YJIbTaTbl HUBCIIUPOBAHUA, ONIPCACIIATH IMPCBBIIICHUA U HAXOAUTh OTMETKHU TOYCK.
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Pe3ynbpTaThl HUBENMPOBAHUS, TPUBEICHHBIC B 3a/IaHUH, IEPEMUCHIBAIOTCS B COOTBETCTBYIOIIHE rpadbl YUCTOro OJIaHKa KypHaIa TEXHUYECKOTO
HuBenMpoBaHus. OTCUYETHI, CACIaHHBIC HA OJTHON M TOW e CTaHIMH, HEOOXO0IUMO 3aMKcaTh Ha OJHOW cTpaHulie. Eciu pe3ynbTaTel HaOMIOIeHUN HE
YMEIIATCA Ha OJTHOW CTPAHMIIE, TO OHU LIEJIMKOM MEPEHOCSTCS Ha CIEAYIOLIYIO CTPaHULlY XKypHaJIa.

JUist BBIYMCIICHUS IPEBBIILIEHUH h MeX 1y CBA3YIOLUIMMU TOYKaMH Ha CTAaHIIMM HEOOXOAUMO U3 OTCUETOB I10 peiike Ha 3aJHIOK0 TOUKY BbIYECTh
OTCYETHI 0 peiike Ha mepenHioo. Hampumep, Ha mepBoii CTaHIUY 3a1HEl TOUKoi sBisieTcs Touka Prl, a mepenneii — [1K0. CnenoBarensHo: h= a,—

Bu. Niy™ Qip- Bip,

}KypHaJIa TEXHUYCCKOI'O HUBCIMPOBAHUS.

Tabmuma 1
N[N Otcuetsl [IpeBbimienn | Cpennue I''1 | Bpru. Ucnp
TOU. o MPEBBIIICHH | . OtmMmer. | oT™meT
c o
3an |Ilep |IIpom [+ | + |
1 [Pl | 560 124,23
5 9
092 2
0
[Tx0 643 828 827 123,41 | 123,41
3 2 0
174 826
6
2 | IIKO | 505
0
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036 -4
6
X1 711 2066 2065 121,34 | 121,34
6 7 3
243 2064
0
X1 480
2
011 -6
3
IIK1 691 2108 2110 119,23 [ 119,23
0 7 1
222 2111
4
IIK1 | 469
9
001 -8
2
I1K2 768 2982 2984 116,25 | 116,24
1 3 5
299 2985
7
I1+1 2102
2
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I1+2 0428
0
JI+1 1746
0
JI+2 1476
0

IJI€ Ay, Ap— OTCUETHI 110 YEPHOU U 110 KPACHOM CTOPOHAM PEUKH Ha 3aHIOI0 TOUKY, By By — OTCUETHI 10 YEPHOU U KPACHOM CTOPOHAM PEUMKHU Ha
MIEPETHIOI0 TOUYKY COOTBETCTBEHHO. J{JI NEPBOM CTAHLIMU, HAIIPUMED:

h,= 0920 —1746 = - 826

h;=5605-6433=-828 . Pa3HOCTb B 3HaYEHUSX BHIYUCICHHBIX NPEBBIIICHUI HE JOJKHA MPEBBIILIATH 10 a0COMIOTHON BenuunHe SMM. Ecnu ycnoBue
BBINOJIHSACTCS, TO IPEBBILICHHS 3aMIMCHIBAIOTCS B CTOJOEL “TIPEBBILICHUS” )KypHaJla TEXHUUYECKOT0 HUBEJIMPOBAHUS C yUYETOM OTPULIATEILHOIO 3HAKA B
h, +h
—_ 1 Kp

. p
ero npasyto nmoyoBuHy (cM. Tabi.1), a 3aTeM BBIYUCIISAETCS CPETHEE MPEBBIIIICHUE TI0 CIEAYIOMICH GpopMmye: 2
CpenHue MpeBbILIEHHS C YY€TOM 3HaKa 3allMChIBAIOTCS B COOTBETCTBYIOLIUH cTONOEI “‘cpe/iHue MpeBbIeHus” (cM. Tad..1).

Crnenyer oOpaTuTh BHUMaHHE Ha cTaHIMK 2 1 6. Ha BTOpoii CTaHIIUM NepeTHel CBA3YIOIeH TOYKON CITy>KUT UKcoBasi Touka X 1. MkcoBble TOUKH HE
HYKHBI /17151 yTOUHEHUS penbeda MeKAy MUKTaMU, OHU BBOJSTCA TOI' /1A, KOT'/1a HEBO3MOXKHO HEIOCPEICTBEHHO C OJJTHON CTaHIIUM NTPOHA0II0AaTh
CBA3YIOILLME TOYKU U OIIPEIEIUTH NIPEBBIILIEHUE MEKIY HUMHU. DTO CIIydaeTcs TOrJa, KOrjaa U3MepsAeMOe MIPEBBILLIEHUE IPEBOCXOANUT JJINHY
HUBEJIMPHON peiiku, B HameM ciaydae 37o 3000 MM., HIIH, €ClId MEXKAY CBSA3YIOIIMMH TOYKaMU OTCYTCTBYET NpsAMasi BUAMMOCTh. B cityyae ¢ mecroi
CTaHIIMEH, B KAUECTBE CBA3YIOLIEH UCII0JIb3YETCs IUII0cOBas Touka + 53,2. DT0 N03BOJISET HE BBOJUTH IOIOJHUTENBHYIO UKCOBYIO TOUKY, UTO
HSKOHOMHT BpEMsI Ha IIPOBEICHUE HATYPHBIX U3MEPEHUM.

[Tocnie 06paboOTKH CBA3YIOUIMX TOYEK TPOU3BOIUTCS MOCTPAHUYHBIA KOHTPOJIb IO opmyJie
Ya—YB=)huu=2)h,

I7ie ) 'a — CyMMa BCeX 3aJHUX OTCUETOB
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> B — CyMMa BCeX MEePEIHUX OTCYECTOB
> hye — CyMMa BceX BBIYMCIICHHBIX MPEBBIIICHUN

h., — cyMMa Bcex cpeqHUX MPEBLIIIEHNI

P

[Ipy 3TOM KOHTPOJIE BO3MOKHO HE3HAUUTEIHHOE PACXOKICHUE CO CPEIHUMU MPEBBIIICHUSIMU U3-3a OKPYTJICHUS.
[Tocre onpeneneHus CpeAHUX MPEBHIICHUNA, BEIYUCISIFOTCS HCXOIHBIC TAHHBIC — OTMETKH periepoB Hpy u Hpyo. JJTs1 3TOTO HCTIONB3YIOTCS (DOPMYJTHI,
MpUBEICHHBIE HAa BTOPOIl cTpaHuIle OIaHKa 3a/1aHus, B pa3jene “Brluucienrne uCXoAHbIX JaHHBIX . 3HaueHue otMeTok Pl u Pn2 3anocsarcs B
COOTBETCTBYIOIINE CTPOKHU KypHaJla TEXHUYECKOro HUBeIupoBaHus B ctonoden “Hcnpasnennsie otmeTkn” (Taodu. 1).
3areM BBIYHCISIOTCS OTMETKH BCEX CBSI3YIONIMX TOUYEK MO Gopmyrie
Hi:Hi—l+hcp,
rae Hi, Hi.i — 0OTMETKH COOTBETCTBEHHO MOCIEAYIOLIEN U ITpeabIayIen Touek. Hampumep:

Hrxi = Hpu + he, = 124,239 — 0,827 = 123,412

3HavYeHHE OTMETKH 3aHOCUTCS B ’KypHaAJ TEXHUYECKOTO HUBEIMPOBAHUS B CTOJOCT] “‘BhruncieHHbIe OTMETKH . AHAJIOTUYHO BBIYUCIISIFOTCS OTMETKH
OCTaJIbHBIX CBA3YIOLIMX Touek. Hanpumep:

Hx=123,412-2,065=121,347
[Tpu 06paboTke pe3ynbTaToB HAOIIOAEHUH ECITON CTaHIIMK NOIYYaeTcsl BBIYMCICHHOE 3HaueHne oTMeTk Pri2. Emie oqHO 3HauyeHue 3a1aeTcst Kak
HCXOJIHOE, YTO IO3BOJISIET IIPOKOHTPOJIUPOBATH PE3YJIbTaThl HUBEIUPOBKHU BCEX CBA3YIOIIMX TOYEK. J{JI TOr0O BBIUUCISAIOT HEBA3KY HUBEIIMPHOIO

xoja:

fh =HBM‘{ _ HAE[H

Pn2 Pn2 |

I[OHYCTI/IMOC 3HAa4YCHUC HCBA3KHU BBIYMCIISICTCA I10 CJ'IeIIYIOH_[eﬁ (I)OpMy'J'ICI
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(ﬂﬂonzﬂiSOMM‘f L, roe L — nyinHa X01a, BeIpaKE€HHAs B KWIOMETpPax.
Ecnu fi, < ( fh )zon, TO IPOU3BOIAT YBSI3KY HUBEJIMPHOTO X014, C STOM LIEIbIO BRIUYUCISIFOT MOMPABKU V0 hopmyiie:
f

N

5

v, =-

e

V" BBOJUTCA HETIOCPCACTBCHHO B BBIYUCIICHHBIC OTMCTKHU I10 (bopMlee:

rae N — 4KcIio CTaHIMI B HUBEJIUPHOM XOJIE. [TonpaBka

Vi =IXVy | rne i — nomep cranmum.

3 npeﬂbmymeﬁ (pOpMYJ'ILI BBITCKACT, YTO ITOIPaBKa PaCTCT B 3aBUCUMOCTHU OT HOMCpPA CTAHIIUH. U sto MpaBHUIILHO, TIOCKOJIBKY OIINOKa Ha6J'IIO,Z[eHI/IH

COJIEpP’KUTCS B BennuuHe h.,, KOTopas mocienoBaTesIbHO MpuOaBIisieTcs Ha TIepBOM CTaHLIMK K 0TMeTke Pril, 3aTemM Ha BTOpOll CTaHIIMH K OTMETKE
[1K), n.1.1. To ecTh, B KaXkI0¥ MOCIEYIONIEH OTMETKE CBSA3YIOIIECH TOUKH OMIMOKa BO3pacTaeT Ha BennuuHy h.,. McnpaBneHHOE 3HaUYEHUE OTMETOK
BBIUMCIISIETCS 110 clieAyromei popmyiie:

[a— BbIY *
H, =H™ + Vi’ 3pauenus HCIPaBJIEHHBIX OTMETOK 3aHOCATCA B cTooel “McrnpaBieHHble OTMETKH B COOTBETCTBYIOMIUE CTpoKu. (Tabi. 1)

KOHTpOJ'IB BBO/JIa HCBA30K B JaHHOM CJIy4dac 3aK/Ir04acTCs B TOM, YTOOBI IormpaBKa Ha HOCHGI{HCﬁ CTaHIIMU paBHAIACH:

(v*)  =-f
I "Pn2 h Ha IHOCJICOHEM BTallc O6pa6OTKI/I >KypHaJ1a TEXHHUYCCKOI'O HHBeHHpOBaHI/IH TpaCCBI BBIYUCIISIHOTCA OTMETKHU BCEX HpOMe)I(YTOqHBIX TOYCK,

AJId 9€T0 OMpeACIIACTCS 3HAYCHNEC T'OPU30HTA HHCTPYMCHTA Hru. I TEX CTaHHHﬁ, Ha KOTOPBIX HaGJIIOZ[aJII/ICB IJIFOCOBBIC TOYKHU U TOYKHU IMONICPCUHUKA.

Hru=Hata.=Hgp+B., /1€ a4 U B,— OTCUETHI 0 YEPHOU CTOPOHE PEMKHU, COOTBETCTBEHHO Ha 33/IHIOI0 TOUKY A M mepeHIo Touky B Ha cranuuu, Hau
Hg — ucnpaBieHHbIe OTMETKH 33/IHEN U IEpeIHEN TOYEK.

OTMeTKH IpOMEXYTOUHBIX TOYEK HaXoAsTcs cienytomum oopazom: He=Hru—c, rae ¢ — oTcueT 1o uepHoi CTOPOHE PEUKHU HA TPOMEKYTOUHYIO
TOUKY.

IpakTnyeckas padora Ne 12 «O06padoTka pe3yibTATOB TEXHUYECKOT0 HUBEJIMPOBAHMSD)
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He.]'ll:- paﬁoTbIZ HAyUYUTBCA COCTABIIATH U O6pa6aTBIBaTB PE3YyJIbTaTbl HUBCIIMPOBAHUA, OIIPCACIIATE IIPCBBIIICHUA U HAXOAUTh OTMCETKHU TOYUCK.
06pa60T1<a PE3YJIbTATOB HUBCIIMPOBAHUS HAYUHACTCA C IPOBCPKHU ITOJICBBIX BBIUHCIICHUH B HUBCJIIMPHOM KYypHAJIC. I[J'IH 9TOI0

IIPOBOJIUTCS ITOCTPAHUYHBINA KOHTPOJIb. Ha Kak101 cTpaHuIe )KypHaJIa TOACYATHIBAETCS CYMMa OTCYETOB I10 33THAM peiKaM X a, CyMMa OTCYETOB 10
nepenHuM pelikam X b u anreOpanueckasi cymma cpeHuX npeBbliiiennii h,,. Torma

20'22'5 =%h

cp (26)

Janee onpeaenstoT HEBA3KHU B MPEBBILICHUSAX HUBEJIIMPHOTO X0aa. Eciu X011 3aMKHYTBI, TO

f=3n, 27)

Ecau xon pa3oMKHYTBIU, T. €. IPOJIOKEH MEXAY ABYyMs pernepaMu, oTMeTKH Kotopsix H; u H, u3BectHsl, TO
f:thp— (Hz—H1), (28)
rae hep— CyMMa CpeHUX MPEBBIIIICHUN TI0 BCEMY XOJY.

[IpenenbHas HEBsI3KA X0/1a TEXHUYECKOTO HUBEIIMPOBAHUS HE JOJKHA MIPEBBIIATH
fh=50 mmV L wm £==10 mmV n, (29)
rae L — nnvHa HUBEIMPHOTO X04a B KWIOMETPAX; I — YUCJIO CTaHLIUMN.

Bropas ¢popmyiia HCTIONB3yeTCs TPH HUBEIIMPOBAHHNM MECTHOCTH CO 3HAUHMTEILHBIMU YTIJIAMHU HAaKJIOHA, KOT/Ia YHMCJIO CTAaHIM Ha 1 KM xo1a
3HAUUTENBHO Ooubiie 10.

JIonyCTUMYIO HEBSI3KY paclpeAessitoT ¢ 00paTHBIM 3HAKOM [TOPOBHY B NMPEBBIMICHUS KXKI0W CTAHLIMU UM HA CYMMY IPEBbIILICHHHA
MIPOMOPIMOHAIILHO JUIMHE XOJI0B C OKPYTJIEHHEM /10 0JHOr0 MuutnMeTpa. CyMMa MomnpaBoK JOHKHA OBITh pPaBHA HEBSI3KE C MPOTHBOIIOIOKHBIM
3HakoM. CyMMa HCIPaBICHHBIX MPEBBIIICHUN JOJDKHA OBITh paBHA HYJIO Ul 3aMKHYTOTO HUBEIMPHOTO X0/1a M paBHA Pa3HOCTH OTMETOK KOHEYHOTO U
HAYaJIbHOTO PENEepoB AJI Pa30MKHYTOT0 Xo/a. [Tocne 3Toro BEIYUCISIOT OTMETKH CBSI3YIOUIUX TOYEK MO (popmyIie:
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Hg =Ha + h, (30)
OTMeTKH IPOMEXKYTOUHBIX TOUEK BBIUYUCIISAIOTCS MPHU MOMOIIM TOPU30HTA IpUOOpa.
I'opuzonTOM npubdopa Ha3bIBaeTCsl OTMETKA TOPU30HTAIBHOIO JIyya HUBEIMPA, KOTOpasi paBHa
I['TI=Hx +a. (31)
OtmeTka npomexxyTouHoi Touku C Oyzaer

He=TTI — c, (32)

PI/IC}/HOK - Cxewma BEIYHCJICHUS OTMETOK CBA3YIOIHUX U IPOMEXKYTOUYHBIX TOYEK

T. €. OTMETKA MPOMEKYTOYHON WM IUTFOCOBOM TOYKM PaBHA TOPU30HTY IprOOpa MUHYC OTCUET MO peke B 3Toi Touke. [loaToMy Ha cTaHUMsIX, T
UMEIOTCS IPOMEKYTOUHBIE TOUKH, BBIYUCIISIETCS TOPU3OHT IIPUOOpa.

[Ipumep 3amucu B )KypHaJie TEXHUYECKOTO HUBETUPOBAHUS U 00paOOTKH HUBEITUPHOTO X0Aa MEXAY ABYMs perepaMu Noka3aH B Tabmiuie 12
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OrcueTsl N0 peiike, MM

IIpeBbiieHus, MM

T'opu3onT
Ne cta | Ne mukerto OTMeTK
HIIAA B NnepeAHu | MPOMEKYTO | IO YepPHO 1o Cpen | ucnpaBJiieHH npubopa, ., M
1 3agnue KpacHoi M ’
e YHbIE CTOPOHE HHe bl€
CTOPOHE
1 2 3 4 5 6 7 8 9 10 11
1 Pl 0340 1232 +2 135,443

IIK 0 5029 5923 -892 -894 -893 -891

2 IIK 0 1937 0339 +2 134,552
K 1 6628 5030 +1598 +1598 +1598 +1600

3 IIK 1 0352 1 466 +2 136,152
[IK 2 5041 6156 -1114 -1115 -1114 -1112

4 IIK 2 1935 0393 +2 135,040
K 3 6627 5083 +1542 +1544 11543 +1545

5 IIK 3 1225 0 667 +0558 +0560 +2 +0561 137,810 136,585
+40 5916 5356 2830 +0559 134,980
+80 2900 134,910
[IK 4

6 IIK 4 2 080 0306 +2 137,146
X 6772 4997 +1774 +1775 11774 +1776

7 X 2138 0494 +2
K 5 6807 5185 +1644 +1642 11643 +1645

8 IIK 5 0339 2231 +2 140,567
Pn 2 5028 6 922 -1892 -1894 -1893 -1891 138,676
Y=582141| 51780 +3217 +3233
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thp :58214-251780 — 43017

b

f, =X h, - (H,- H,)=3217 - 3233 =- 16mm

>

Frooe =10MMA/N =10MMA/8 =28mm
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IMpakTnueckas padora Ne 14 «BorunciaurejsbHass 00padoTKa TEOA0JUTHOTO X012

Heab padoThi: U3yYUTh METOJIMKY BBIUUCIUTEIHHONW 00paOOTKY MOJEBBIX U3MEPEHH B
TEOJIOJIUTHOM XOJIE.

1. BpImuchIBaoOT B BEAOMOCTb KOOPJIMHAT CO CXEMbI TEOJA0JIMTHOTO X0Aa U Tabauis! I-
U3MEPEHHbIE HA MECTHOCTH YTJIbI ( Tpada 2), ropu30HTaNIbHbIE IPOJIOXKEHUS TUHUM (Tpada 6),
JTUPEKIHMOHHBIN yron nuHuu 1-2 (rpada 4), koopaunatel Touku | (rpada I u 12).

2. YBA3bIBaIOT U3MEPEHHBIE YIUIBI MONUroHa. i yero:

a) MOACYMTHIBAIOT CyMMY BCEX M3MEPEHHBIX YIIIOB )., B Hamem npumepe (Tabauua 2)
Y =36001,2;
0) BBIYKCIISIOT TEOPETHUECKYIO CYMMY YTIJIOB 10 (hopMmyiie:
Y B,=1807n-2],
rJie N — KOJIMYECTBO YIJIOB B 3aMKHYTOM Mosurone. Eciu n =4, To
y B,,=18014—2|=360";

B) OIPENENISIOT YIVIOBYIO HEBsI3KY f3 Kak pa3sHOCTh MPaKTUYECKOW U TEOPETHUECKON CyMM
YTJIOB B IOJIMTOHE

fB=% B~ 2XBn
B [IPHMeEpe fB=360"01,2—36000=+001,2;

I') CPaBHUBAIOT MOJIYYCHHYIO YIIIOBYIO HeBs3KY f3 ¢ mpenenbHOM Witk A0MyCTUMON HEBSI3KOM
f Boon. BBIUMCISIEMOI TIO hOpMYJIE:

fﬁaon.:ilv\m'
Hamnpumep, npu 4 yriax B moJmrose
fBaon.:ilv\/Z:iZV;

1) €CIIH TIOJTyYeHHAs HEBA3KA MeHbIIe Wiu paBHa gormyctumoit [ B<f By, , TO B Kaxmblii
M3MEPEHHBIN YTOJl BBOAATCS PaBHBIC MO BEIMYMHE MOMPABKH U C TAKUM PacueToOM, YTOOBI CyMMa
MOTIPAaBOK ObLIa paBHA HEBSI3KE ¢ OOPATHBIM 3HAKOM

D v=—fp.

ILJISI MaJIbIX IMOJIMTOHOB U KOPOTKHX XOA0B IJIsI COKpAllCHUA BBIYHCIICHUI BO3MOXKHO
BBCICHHE IIOIIPaBOK paBHOﬁ BCJIMYHMHBI C HECJIbIO OKPYIJICHUA YIJIOB OO LEIBIX MUHYT. HOHpaBKI/I
MUIIYT Had U3BMCPCHHBIMUA YIJIAMHU.

KOHTpoJIEM IIPaBUIILHOCTH YBSI3KH yTJIOB SIBISETCS COONIOIEHUE PABEHCTBA ). B ey =2 B,y
1€ 2. Buenp. — CyMMa HCTIPABIIEHHBIX YTIIOB.



3. TIlo ucxomHoMy JUPEKILMOHHOMY YIiIy Q;_, U UCIIPABJICHHBIM YIJIaM BBIUYHCIISIIOT
JUPEKIIMOHHBIE YTIIbl BCEX MOCJIEIHUX CTOPOH MOJIUIOHA 10 popMyJie:

an:an—1+]—80 - Bucnp. ’

I'me &,,_; — TUPEKLIMOHHBIN YroJl IPEAbIAYIIENH CTOPOHBI,
Q, — IUPEKLUMOHHBII Yo MOCIENYIOIIEH CTOPOHBI,
B cnp. — MCTIPABIICHHBI CIIpaBa 10 XO/Y JICKALIMH yroJl MeK/y STHMH CTOPOHAMM.

Brrancnenus TMpeKIMOHHBIX YTI0B YA0OHO MPOU3BOIUTH B Tabiuie 3. Ecnu BenuunHa
BBIYHMCIICHHOTO TUPEKIIMOHHOTO yria OyaeT 6obIe 36 1) , €r0 HY>KHO YMEHBIIIUTH Ha 36 1)

Ecu ske CyMMa JUPEKIIMOHHOTO yIJIa IPEABLIYIero 18 0° OKaKeTCs MEHbIIE BHYTPEHHETO yIJIa,
BEIYHUCIISEMOTO U3 9TOM CYMMBI, TO CIIEAYET K CyMME IpUOaBUTh 360 .

KoHTponb BeIYMCIeHUS AUPEKLMOHHBIX YITIOB MPOU3BOANUTCA TaK. Eciiu K AMPEKIIMOHHOMY
YLy nocnenHeii croponsl (4-1) npu6asuth 180 M BHYECTh BEJIUYMHY BHYTPEHHETO YIJa,
PacIIONOKEHHOTO MEXTy MOCIIEHEN M epBoii CTOPoHOi ( B;), TO MOIKEH TIONTYYUTHCSA UCXOIHBIN
JUPEKLIUOHHBINA yToJI.

Tabmna3
Bbiuncienne TUPeKUMOHHBIX YIJI0B
Croponsl I Boruuciaenus I JMpeKIuOHHbIEe I Pymob1
I | YIJbI 0 |
Xoaa I an_an—1+180 Bucnp I I T
I I I
______ I
I I o I
1-2 :75 53 : 7553 : CB:7553
I I I
“““ I
I I I
+ 1 180° I I
I I I
2 I . I I
| 25553 | |
-B, I I I
194722 | |
I I I
I I I
I I I
I I I
I I I
______ - _
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4. TlepeBOIAT UPEKIMOHHBIC YIIIBI B pyMOBI (Ipada 5). 3aBUCUMOCTh MEXKAY AUPEKIIMOHHBIMU
yriaamu 1 pymOamu npuBeeHa B Tadnuie 4.

Taoauna 4
Pymo6 ( T)
YerBepTh Ipenenr: u3meneHus CBf3b ¢ JUPEKIUOHHBIM
JAUPEKIIHOHHOIO yIJja yriom
HaumeHoBaHue
I oT O° 110 90° CB T=«a
o ° OB o
1 01 90" 10 180 1=180 —a
i o ] 103 .
oT 180 1m0 270 T=a—180
vV C3
ot 270 10 360° T=360 —a

5. BreruucnsaoT npupamieHus koopanHat Ax uA y no ¢popmyna:
Ax=S§-cosa=+S-cost
Ay=S-sina=+S-sint,

r7ie S — rOpU30HTAIbHOE M0JIOKEHUE JTUHUU.

3HaKU MpUpAIIEHUN KOOPAUHAT 3aBUCAT OT HAIMIPABIICHUS JIMHUU U MOTYT OBITh ONPEAEIICHBI O
Ha3BaHUsM PyMOOB 10 cxeme (puc. 2).

Hanpumep: as Hanpasinenus FOB A x umeer 3Hak (-), A y - 3HaK (+).

[ cesep ]



[ 3anag ]

1V YetBepTb | YetBepTb
A
+Ax |[+Ax
—Ay |[+Ay Y
» [ BOCTOK ]
—Ax |—AXx
—Ax |+Ay
U
I11YeTtBepTb ['or] Il YetBepTtb
Puc.2

3HaKH NpUPAIIEHU KOOPAUHAT

Brruncnenue npupamesnii KOOpAnHAT MOYXKHO ITPOU3BOIUTE HA MUKPOKAJIBKYJIATOPAX, C IOMOLIBIO
TaOJIMI] HATYPAJIBHBIX 3HAYCHUH TPUTOHOMETPUYECKUH (QYHKIUI HITH 1O TaOJIUIIaM MPUPALCHUN
KoopauHat. TaGnuiel mpupameH!i KOOpAUHAT Jat0T IPOU3BECHUS CUHYCa U KOCUHYCA YTJIOB OT
0" 1090 uepe3 | Ha TOPU3OHTAILHBIE MponoKeHus kpaThbie 100, 200, ...900 m.

Br10op npupariennii KoopIuHaT IPOU3BOIAT COXpaHssa TPETUH 3HaK mocie 3aniaToil. Pezynprar
OKPYTJISIFOT JIO COTBIX JI0JIEH MeTpa. Brrarcnenne 3HaueHuit npupamieHuii koopauaat AX uA 'y s

ymHauu | — 2 nokasaHo B Ta0iule 5.

I-2 S=73,58

70
3

0,58

73,58

OKPYIJICHHBIC 3HAYCHUSA

CB:7553

AXx

17,073

0,731

0,143

17,947

+17,96
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Taoauua 5

Boruncienue npnpame}mﬁ KoopauHaT

67,386
2,909

0,562

71,357

+71,36



[Ipu npuMEHEHNN MUKPOKAJIBbKYJIATOPa YHCIOBOE 3HAUEHUE CUHYCAa U KOCUHYCA yTIila MOXKHO
MOJTy4aTh MO TabJuIaM NpupalieHuil KOOpAUHAT Noab3yschk Tpadoif, noanucHoi 100 (BbIOpaHHBIE
3HAa4YeHUs YMEHBIIA0T, cooTBETCTBEHHO B 100 pa3). [lomyyenHble Takum 00pa3oM HaTypajbHbIE
3HA4YEHMS CUHYCa U KOCHHYCA yIila YMHOKal0T Ha TOPU30HTAIbHbBIE TIPOJIOKEHUSI TUHUI.
Hamnpumep:

Ax, ,=73,58%cos75 53 =73,58%0,24390 =17,946
Ay, ,=73,58%sin75 53 =73,58%0,96980 =71,358
6. VYBs3bpIBalOT NpUpalleHus KoopAUHAT. J{1s 3Toro:

a)HaxoiT HeBs3kH fX u fy B mpupaleHnusx KOOpIMHAT COOTBETCTBEHHO MO OCsIM X U Y,
MOJIB3YsICh (POPMYJIIaMHU:

fx=YXAx,[y=YXAy.

I[J'IH 9TOH eI pa3acIbHO 1O rpa(baM Tu8 BC€AOMOCTH BBIYHCIICHUA KOOPAWHAT CKIAABIBAOT
IMMOJIOKUTECJIBHBIC, a4 3aTEM OTPHULATCIIBHBIC ITPUPAIICHNA, BBIYUCIIAIOT anre6pa1/1qec1<y10 CyMMY U
PE3yJIbTaThl 3alIMCBIBAIOT 10 HUTOTOBOM qepToﬁ;

0) ONpeIETAOT a0COMIOTHYIO HEBA3KY [ 4., B TIEPUMETPE
fose =t VX +fy* .
Hanpumep: fx =-0,03; fy =-0,09
fage =£VEL;

B) /ISl OLICHKH TOYHOCTH JTUHEHHBIX U3MEPEHUN B TEOJOTUTHOM XOE BHIYUCISIOT
OTHOCHUTEIIFHYIO HEBSI3KY 1O (hopMyIIe:

f — faﬁc — 1
o P P : fu6c

rae P — MNEPUMETP TCOAOJIUTHOTO XO0aa B MCTpax.

OTtHOCHUTEIbHAS HEBSA3KA HE J0JDKHA NPCBBIIIATH . B nammem npumMepe

2000

111
o™~ 297,42:0,10 2970 2000’

f

F) €CJIM OTHOCUTCIIbHAs HEBA3KA NOIIYCTHMA, TO B IPHUPAINCHUA KOOPAUHAT BBOJAT MOIMMPABKU
IMPOMOPIUOHATIBHO T'OPU30HTAJIBHBIM IIPOJIOKEHUA CO 3HAKAMU, O6paTHBIMI/I 3HaKaM HEBA30K:

5,= x5 =—Lr

X1 P

yi: P .Si b
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Ined, u 6, — MOMpaBKU B IPUPAILIEHAN KOOPAMHAT COOTBETCTBEHHO 110 ocu X 1 Y. Hanpuwmep:

+0,03
=——x7 ~+0,01
¥1727997 42 3,58~+0,0
+0,09
=——x7 ~+0,02
Y1727 297 42 3,58~+0,0

HOJ’Iy‘ICHHLIC MOIIPaBKHU OKPYTJIAKOT OO0 COTBIX ZIOJICP'I MCTpa U 3allUCBIBAIOT B BEAOMOCTH KOOPAHUHAT

B rpadax 7 u 8 HaJ COOTBETCTBYIOIIMMHU 3HaUECHUSIMU MpupaiieHuii. CyMMbI OMPABOK JTOJIKHBI
PaBHATHCS HEBSI3KaM C 0OPATHBIM 3HAKOM.

X6,=-fx, X6=-f.

HCHpaBHeHHBIe IMpHUPAIICHHA BBIYHUCIAIOTCA KaK aﬂre6pa1/1t1ec1<a51 CyMMa BBIYHCIICHHBIX
HpI/IpaH_IeHI/Iﬁ N COOTBCTCTBYIOIIUX ITOIIPABOK. HaanMep:

I8

Anrebpanueckasi cyMMa HCIPAaBUTENIbHBIX IPUPAILEHUI KOOPAUHAT 110 KaXKJJOM OCHU JI0JIKHA ObITH
PaBHOM HYJIIO.

Z:(qucnp.= 0: Z 5yucnp.= 0 .

7. Tlo ucnpaBUTEIHHBIM MIPUPAIICHUSM BEIYHUCIISIOT KOOPAMHATHI BEPITNH TEOIOTUTHOTO X014 10
dbopmynam:
Xn+1 :Xn+ A X

ucnp.

Yn+1:Yn+A yucnp.

Hamnpumep:
X,=X,+Ax, ,=520,20+—68,05|=452,15
Y,=Y,+Ay, ,=301,14+ ¥ 22,76/=323,90.

KOHTpOJ'IeM MMPaBUJIIBHOCTU BbIYHUCJIICHUA KOOPAUHAT ABJIACTCA MOJYUCHUC KOOpAUHAT HCXOTHOM
TOYKH.
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Taoauma 2

BenoMocTh BHIYHCIEHHSA KOoOpaAuHAT

IIpupamennst koopAMHAT

BoruucaurenbHbIe Hcnpasienneie Koopaunars!
NN H3zmepen- Hcnpas- Jupek- Pymob1 TI'opuson-
TOYeK HbIe JIeHHbIEe HUOH-HbIe TaJlbHbIE Ax Ay Ax Ay X Y
YIJIBI
YIJIBI YIJIbI TpoJIoKe-
HUS
1 2 3 4 5 6 7 8 9 10 11 12

-0,5
1 90°51,5 90°51 502,24 229,76
' ' +1 +2
02 75°53  CB:75°53 73,58
+17,95 +71,36 +17,96 +71,38
94°22' 2  94°22 520,20 301,14
. . +2
0 161°31  10B:18°29 71,75
3 _ _
65053 0 g5o5g 68,05  +22,74 68,05  +22,76 452,15 323,90
05 255°38  103:75°38 80,20 *l +3

6854 5 88054 ~1990 —77,69 —1989 77,66 432,26 246,24
346°44 C313°16 71,89 +1 2

+69,97 —16,50 | +69,98 —16,48 502,24 229,76




Y B =360°01,2360°00 P=297,42+87,92+94,1+87,94+94,14
Y B, =180°(n—2|=180°(4—2)=360°—87,95—94,19—87,94— 94,14
fB=Y Buw.—Y Bn=360°01,2-360°00'=+0°01,2

FBoon=+1Vn=21Va=22'f . =+ fx’+fy’=+JT0

f

_faﬁc_ 0,10 -

fx=-0,03 fy=-0,09

1

1

67

- - ~ <
o= p T 297,42 2970 2000

0,00

0,00



IIpakTuyeckas padora Ne 15 «HaHneceHue Te€0JOJMTHOIO X012 M0 KOOPAMHATAM»

He.m; paﬁoTbI: HAay4YUTBHCA COCTABJIATH IIJIaH TCOAOJIMTHOI'O XOJa IO KOOpANHATaAM, CTPOUTH
KOOPAWHATHYIO CCTKY, HAHOCHUTD Ha IIJIaH BEPIIWMHBI TCOAOJIUTHOTO X0A4a.

1. Pacuer: noctpoeHne KOOpAUHATHON ceTKH. [l COCTaBIeHMs IUIaHA HA JIMCTE YEPTEKHOM
OyMaru CTpouTCsl KOOPAMHATHAS CETKA CO CTOPOHAMHU KBapaToB paBHbIMU 10 cMm. B
macmTabe 1:500 ctopona kBazgpara B 10 cM coorBercTBYyeT 50 cM. COOTBETCTBEHHO JIMHUU
KOOPJIMHATHOW CETKH 0003HAYar0TCsl YuciaMu, kpatasiMu S0 M, T.e. 0,50, 100, 150 M u T.71.
ITo koopaMHATaM BEpILIMH TEOJOIUTHOTO X0Ja HETPYIHO PACCUMTATh CETKY KBa/IpaToB,
HEOOXOUMYIO JIUIsl COCTaBJICHHUS IJIaHa.

BrimuceiBaoT U3 BeioMocTy (Tabnuia 2) MUHUMAaIbHbIE M MAKCUMAaJIbHbIE 3HAUCHUS
KOOpJIMHAT

Xmin = 432,26 Xmax = 520,20
Ymin = 229,76 Ymax= 323,90.

OueBuHO MO ocu X (CHU3Y BBEPX) KOOPJAMHATHAS CETKA JOJIKHA COJIEPKaTh TPU KBaaparTa, TUHUU
o6o3navensl unciaamu 400, 450, 500, u 550 M; Mo ocu Y Takke JOKHBI OBITh TOCTPOEHBI TPH
KBajpara, a JuHuM 00o3HadeHbl ynuciaamu 200, 250, 300 u 350 m.

Ha nucre ueptexxnoii Oymaru, Ha KOTOpoil OyeT COCTaBIEH IJIaH, CleAyeT OCTPOUTh
nornepeyHsii Macmrad. OH He0OOXOAMM ISl COCTABIICHUS IIJIaHA U B JalibHEHeM Oy et
MCIIOJIb30BaH JJIsl BBIMOJIHEHUS pacueTHO-rpaduueckoil paboThI 10 perIeHUI0 00paTHOM
reoJie3n4yeckoi 3aj1aun. Pa3mecTuTs nonepeuHblii MacTad Hy)KHO B HUYKHEH YacTH JIUCTA C
Y4EeTOM, YTO KOOPJAMHATHAS CeTKa OyieT moctpoeHa pazmepom 30x30 cm.

[TocTpoeHye KOOPMHATHOM CETKH BBIMOJIHSAIOT CeIytonmM oopa3oB. Ha nucre mpoBoasT
nuaroHand. OT TOYKM MepeceyeHns JHaroHanel 1o BCeM YeThIPeM HaIpaBICHUSIM OTKJIAIBIBAIOTCS
paBHBIE O0Tpe3ku (puc.3). Uepes KOHIBI OTPE3KOB MPOBOIST NPSMbIE THHUH U TTOJTyYaroT
NPSIMOYTOJIBHUK, SIBISTFOIIUICS 0a30ii AJIsl TOCTPOEHUs ceTK. Ha cTopoHax mpsMOyTroIbHHKA
OTKJIaJBIBAIOT NP TMIOMOIIH HUPKYJIS-U3MEPHUTEIS 110 MONIEPEYHOMY MacIuTaly Mo TPH OTpe3Ka Mo
10 cm (50 M B macmitabe miana). CoeJMHUB COOTBETCTBYIOLINE TOUKH MPOTUBOIIOJIOKHBIX CTOPOH
NPSIMOYTOJBHUKA, MTOTYYalOT CETKY KBaIPaToB.

Puc. 3

IMocTpoenne KOOPAMHATHOM CETKHU
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[IpaBUIBHOCTB MOCTPOEHUS CETKA KOHTPOJIUPYIOT IIyTEM CPaBHEHUS JUIMH CTOPOH U THArOHAJIeH
KBaApatoB. [lorpentHocTh MOCTpOCHUS HE N0KHA npeBbimaTh £0,3 MM. JInHUM ceTKH
MOAIMCHIBAIOT COOTBETCTBYIOIMMHU KOOPAUHATAMH.

2. Hanecenue Ha miaH TCOAOJIMTHOTO X0Aa 11O KOOpANHATAM €TI0 BCPUINH. HOCTpOeHI/Ie
MMPOU3BOAAT C TOMOIIBIO TUPKYIISA-U3MEPUTECIIA, JIMHEUKU U MOIIEPEUYHOTO Maciraoa.

J111s HaHeCeHMsI TOYKU Ha TUTaH HYXHO TPEXIE BCEro N0 KOOPIAWHATAM OIPEISIIUTh KBaIpat
CETKH, B KOTOPOM OHa pacrojiokeHa. Tak, Touka 1 (cM. Tabnuiry 2) UMeeT KOOPANHATHI

X =1502,24 m; Y = 229,76 m. CnenoBaTenbHO, OHa HAXOJIUTCS B KBajipaTe, orpanndeHHoM 500
u 550 m u opaunatamu 200 u 250 M (Puc.4).

550

a

®
W

500

450

400

200 250 300 350
Puc.4

Hanecenue TO4€eK 1m0 KOoOpAuHATaM

OT HIKHEHN JIMHUHY 3TOTO KBaJipaTa OTKJIAIbIBAIOT BBEPX M0 BEPTUKAIbHBIM CTOPOHAM OTPE3KH,
paBHbIe pazHOCTH abcumce Touku 1 u muuauu cetku (502,24-500), 1.e. 2,24 M, oT™Meuas
MOJTy4YE€HHBIE TOUKH 4 U B CJ1a0bIM HAKOJIOM UIOJIKU M3MepuTens. [IpunoxxuB k Toukam a u B
JMHENKY, COETUHSIIOT UX TaK, 4YTOOB! KapaHJalll MPOXOIWII Yepe3 HaKkoJbl 3Tux Touek. Ilocie
3TOrO, OTJIOKUB OT TOUKH A MO IpodyepUyeHHoM tuHuu (229,76 —200) 29,76 M, Haxonat
HCKOMYIO TOUKY 1, KOTOPYIO HAaKaJbIBAIOT U 0OBOAAT KPYXKKOM AHaMeTpoM 1,5 MM.

[TocTpoeHne Kax 101 NOCIEYOLUIEN TOUKH I103BOJIAET IPOKOHTPOIMPOBATH U
IpeaAbIAYLIYIO. TaK, HAHECH 110 KOOpJAWHATaAM TOYKY 2, HaxoIsdAT B BEAOMOCTHU KOOpAUHAT
BEJIMYMHY TOPU30HTAIILHOTO MOJIOKEHHUSI CTOPOHBI 1-2 ¥ pacTBOPOM LIUPKYJIS-U3MEPUTETIS,
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COOTBETCTBYIOIIUM TOPU30HTATLHOMY TOJIOKEHUIO, TIPOBEPSIFOT MPABUIHLHOCTH HAHECCHUS
Touek. Pacxoxaenue 6ompine 0,4 MM He 10ITyCKaeTCs.

3. Odopmienue miana. [lnan opopmisercsa B kapanaaiie. Bce muHum Ha 11aHe BHIYEPUUBAIOT
tonuuHoM 0,15 MM 3a UCKITIOUEHHE BHEITHEW JIMHUU PaMKH, TOJIMHA KoTopo# 1,5 mm. Bee
HA/MKUCH BBITIOTHAIOTCS MpudTaMu. BepumHbl TEOJOIUTHOTO X0/1a BEIYEPUHUBAIOT
KpykKkamu, guametp 1.5 mm. FIX coequHSI0T MeXay coO00i MpsSMbIMU JTHHUSIMU. [IpoTuB
Ka)KIOW JIMHUU YKA3bIBAETCS €€ pyMO U TOPU30HTAIBHOE MOJI0XKEHHE.
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IIHJdAH

Teoa0JJUTHOIO X0/a

HNPHUJIOKEHUE

200 250 300 350

550 550
CB:7553
73,58
500 1 500
FOB:18°29
C3:13°16 7175
71,89
450 | e3 450
f/
F03:75 38
80,20

400 400

200 250 300 350

1:500
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I[pakTuyeckasi padora Ne 16,17,18,19 «IlocTtpoenne npoduis no pe3yjabraTaM mnoJjeBoro
TPACCUPOBAHMSA»

Heab padoThl: YACHUTH BAXHOCThH MPOJOIBHOTO IPODUIS, pa30UTOr0 Ha MECTHOCTH
TPacChl, KaKk OCHOBHOTO JIOKYMEHTA, TIOJyYEHHOTO B pe3yJibTare u3bickanuii. Hy>kHO pa3o0parbcs ¢
MOPSIIKOM TIOCTPOCHUS PO(UIIS TpacChl U HAHECEHHSI HA HETO MPOSKTHOHN JTMHHUH, TIOICYeTa
paboYnX OTMETOK.

[To maHHBIM XypHajla TEOMETPUYECKOrO HUBEIUpOBaHUs (TpmioxkeHue Ned) W MUKETaKHOMN
KHIKKU (mpuiiokeHre Ne5) BBIYUCIUTH aOCOIIOTHBIE OTMETKH OCHOBHBIX U IPOMEKYTOUYHBIX
TOYEK, TOCTPOUTH MPO(UIIL TPACCHI, HAHECTU HA HETO MPOEKTHYIO JTMHUIO.

[Ipy mOCTpoeHHMH TPOAOIBHOTO MpodWiIs TNPUHATH  CIEAYIOUIMEe  MaclTalbl: s
ropu3oHTanbHbIX paccrossHuil 1:2000, a ana BeptukanpHblXx — 1:200. IIpodune BbruepumBaercs
Tywbto. Ilpu 3TOM 37€MEHTHI NPOEKTUPOBAHMSI BBIYEPUMBAIOTCS W TOANMCHIBAIOTCS KPACHBIM
LIBETOM.

OTMeTKH HaYaJIbHOT'O U KOHEYHOT'O peucpoB BBIJIAET npernoaaBaTclib.

ITocTpoenune nNpoa0ALHOTO MPOPUIIsE

1.B rpade 3 «ropu3OHTAIbHBIE PACCTOSHUS» TPOPMIST Tpacchl (CM.MpUIIOKEHHE 6)
OTKJIaJIbIBalOT TOPU30HTAIbHBIE PACCTOSHUS MUKETHI U IIIOCOBBIE TOUKH — B MaciuTtade 1:2000.
ITox rpadoit moAmUCHBAaIOT HOMEpa MUKETOB, a B Tpad)e — PACCTOSIHUS MEXKIY IBYMSI CMEKHBIMU
IPOHUBEIMPOBAHHBIMU TOYKAMH. '

2. B rpady 4 >KypHama TEXHHUYECKOTO HUBEJIMPOBAHUS BIIMCHIBAIOT YEPHBIE OTMETKH,
OKpYTJIEHHBIE 710 caHTUMETPOB. [locTpoenue npoduiist BBINOIHSIOT OT JIUHUM HYJIEBOTO TOPU30HTA,
OTMETKY KOTOPOT'O BBHIOMPAIOT PABHONW MUHUMAJIbHOM YEPHON OTMETKE U OKPYTJISIOT €€ 10 LEIbIX
MeTpoB. BepTukanbHbIE pacCTOSHUS OT JIMHUM LIEJIHHOTO TOPU30HTA OTKIAABIBAIOT B MacuITade

1:200.
3.B rpa(be 5 (TOPU30HTAJIBHBIC PACCTOAHUA») OTKIIAAbIBAIOT INIFOCOBBIC TOYKH.

4. Hanocsar Ha 4€pHBIA TPOQPIIH MPOEKTHYIO JUHUIO C COOJIIOJICHHEM YCIOBHOTO MUHUMYyMa U
OanmaHca 00bEMOB 3eMJISIHBIX Pa0OT, a Takke MPEACNIbHBIX YKIOHOB Ha JAHHBIA BUJI COOPYKEHHMS.
[IpoexkTHO! NMHMENH Ha3bIBAaeTCS JIMHUA Ha MNpoduie, MOKa3blBarollas, KakuM JOJKEH ObITh
poQ b TIOCIIe OKOHYAHUSI CTPOUTENBHBIX PaloT.

5. B rpady 6 BOHCHIBAIOT KpacHbIE OTMETKH, T.€. OTMETKH TOYEK MPOCKTHOW JHHHHU. OTMETKHU
TOUYEK Hayaia U KOHIA MTPOEKTHOM JIMHUU OMPEAesatoTCsa rpaguuecku, a OTMETKH MPOMEKYTOUHBIX
TOYEK BBIYHCIISIOT IO popmyIie:

Hn+1:Hni_di’

IDICS i=—=—= | i — ykion; d — mnuHa pacuérHoro yuacrka; H,,, H . - kpacuble oTmMeTKH

Ha4aJIbHOT'O 1 KOHCYHOI'O TOYCK paC‘léTHOFO y4dacCTKa.

! Pasmepsl rpad) ykasadbl B Ipui. 6 u 7.
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[TpoexTHAas TMHUS BIYEPUUBACTCS HA MPOQHIIE KPACHON TYIIBIO.

1. B rpade 7 «ykiaoH» IpoObIO YKa3bIBAaIOT: B YHCIUTENE — YKIOH B THICAYHBIX, a B
3HaMEHAaTelNe — JUIMHY PACYETHOIO y4acTKa.

2. Ha nmpodwune BbIMUCHIBaIOT paboyre OTMETKH, KOTOpPbIE IMPEICTaBIISAIOT COOOW pPa3HOCTb
4EPHBIX U KPACHBIX OTMETOK. Paboune OTMETKHM BBIEMOK IMUIIYT O] NPOEKTHON JMHUEH U
HACBIINEH — HaJl IPOCKTHOW JIMHUEH.

3.

I[J'IH 3aI10JIHCHU A Fpa(bbl «KPHUBBIC)» Ha HpO(i)I/IJ'Ie mpernogaBaTeiib 00s13aH BbIAATh JAHHBIC!
YTroJ MOoBOpPOTa B MUKCTAXKHOM 0003HAYCHUH H paaunyc KpHBOfI.

[To pamuycy xpuBOil R M yriy MOBOpOTa 0. HAWTH 3JIEMEHTHI KPUBBIX (MO TaOJMIIAM WA TI0
dbopMysiaM) U BBIYUCIIUTH TMOJOKEHHE TJIAaBHBIX TOYEK
KpuBOil (cM.puc.8).

[Tpumem cnenyroume 0003HaUEHU:

VYT. — yroy noBopora;

Hk. — Hagaso xpuBoi;

Kx. — koHe1 kpuBOii;

T. — Tanrenc;

K. — kpuBas;

. — nomep;

b. — buccekTpuca;

R — pannyc xpuBOIi.

Beruuciienust npou3BoAUTE MO GOPMyIaM:

T=Rtg%;K:%*R;B:R sec%—l ;D=2T—kp.

Yr_NE]_tttiitiiiiiiit0002+55,00

T - - L . L] - - L L L L L] L] - - - L 19,96
HI{ - - - - - - L] L] L] L] - - - - L L] L] 2 + 35,D4M
K * F F B B % & % B & B & B % 0 ¥ 39,?1
KI{ L] L] L] L L L] L] L] L] - - L L L] L] L] - 2 +?4’?6M
Fontpone
-Sirl—" NE]‘ L] L] L] L] L] L] L] - - - L L] L] L] L] L - 2 + 55’[:”:'
T B & B & B & B B B & B B F * ® W 19,96
I o v v e v v e e e 24+ 06 - geucop. Kxp
0,21 .
KI{ * B F ¥ ¥ ¥ ¥ ¥ B * F F ¥ ¥ ¥ ¥ ¥ 2 +?4,?5I‘.‘I

4. B

rpady

Nel «mnan ¢ cuTyaiuei» BHECTH CUTYaLUIO 0 JAaHHBIM MUKETAXXHON KHUXKKH.

74



5. Hwmxe rpadsl «maH ¢ cuTyanuei» ciaenaTh HaAMUCh: MacIITaObl MOCTPOCHUS TPOPUIS IS
TOPU30HTAJIBHBIX U BEPTUKAJIBHBIX PACCTOSHUM.

6. B mpaBoM HIDKHEM yIily JHCTa IOMOCTUTH IITaMIl, B KOTOPOM yKa3aTh: Ha3BaHHE palbOThI,
HaMMEHOBAaHNE TEXHUKYMa, OT/ICJICHUE, TPYIITY, (paMUIHIO M HHALIUAIIBI UCTIOJTHUTEIIS.

[Tpumep nmocTpoeHus: NpoAOILHOrO Mpoduis nogaH B npui.o.

Bbluncienue To4ek HyJ1eBbIX padoT

Touku nepeceyeHHs] NMPOEKTHOM JMHUU C (PaKTHUECKOM NPOPMIbHON JUHUEH Ha3bIBalOT
TOYKAMH TepexoJa WJIM TOYKAMM HYJeBbIX ppador. B »TuX Toukax BbleMKa NEPEXOJUT B
HACHITb U 00paTHO.

3emisiHHBIE PabOThl OOBIYHO HAYMHAIOT C TOYEK HYJEBBIX padoT. [ 3TOro orMevaroT Ha
npoduie 1 Ha MECTHOCTH PACCTOSIHUE J0 KXKIOW TOYKU OT O KAMIIIero 3a/IHero MIKeTa.

Homyctum (puc.9), uro nuaus CJI — npodusib MECTHOCTH MEXTY JBYMsI COCETHUMHU MTUKETaMH
C u [I; nunusa AB — npoekTHas nuHus; Touka 0 — Touka HyseBbIx padot. Otpesku AC = a u Bl =
b— paboune ormetku. PaccmarpuBas nBa monoOHbIX TpeyroiasHuka AOC u BOJI, moxxem HalTh

a X

cleayromee COOTHOICHUE: 32100—_)( , TAC X — PACCTOSAHHUC OT OmmKaiero 3aJHCTO IIMKETA A0

TOYKHU HYJEBbIX paboT; 100 — x — pacCTOsHUE OT TOYKU HYJIEBBIX PalbOT /10 CIEIYIOIIEro MUKETa.

Puc.9.
100a
W3 3TOr0 OTHOMICHUS OTpeIeiseM: X = )
a+b
100%100
. J= = =—=41,66 M.
Hampumep: d = 0,20m, b = 0,28m, Toraa X 0.20+0,28 ,0b M

BrruncienHoe pacCcTOsIHUE BBIIMCHIBAETCS CHHEN TYIIBIO C OKPYIJIEHUEM J0 COTBIX JOJIEH METpa
BJIOJIb OPAMHATHI, COCIMHAIOIICH HYJIEBYIO TOUKY C HUKHEW JIMHUEH.
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ITocTpoenue nmonepevyHoro npopuiis

[Toctpoenue momnepeyHOro mpoduis BBIMONHIETCS AHAJIOTHMYHO MPOJOJBHOMY MPO(UI0 B
HEHMCKKEHHOM BHJIC JIJISI TOPU30HTAIBHBIX M BEPTUKAIBHBIX paccTostHUi B MaciiTade 1:200.

[Tpumep nocTpoeHus: NoNepevyHoro Npouiist MoKa3aH B MPUIOKEHUHU 7.

HPUJIOKEHUSA
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No Ne
CTaHIINN

NoNe
TOYEK
HUBEIIMPOB

2
Po-1

I1K-0

I1K-0

IK-1

IK-1

[1K-2

[1K-2

I1K-3

[1K-3

3anH.

2924
7562

3125
7763

0753
5391

1824
6462

2643

OtcuéT no peiike

[Iepenn

3124
7760

0174
4812

2796
7434

3420
8058

Brruuciennasie
—+ -
6 7
0,200
0,198
2951
2951
2043
2043
1596
1596
2526

IIpeBblieHns
Cpennue
+ -
8 9
-1
0,199
-1
2951
-1
2043
1596
-2
2527

77

VYBs3anHrle
—+ -
10 11
0,200
2950
2044
1596
2525

['opuzonT
WHCTPYMEHTA

12

Ormetkn IIpumeuanue

13
21500

21300

24250

22206

20610

14



7281
+80
11T ITK-3
JI-4
I11-3
[I1-10
[1K-4

0117
4753

0230
2115
1379
2991
3353

2528
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23253

23023
21138
21874
20262
19900



2 3 4 5 6 7 8 9 10 11 12 13
2
TIK4 3370 1660 1660 1658 23,13
8408 1660
TK5 1393 26,905 25,51
2110 24,79
Pr.2 6748
57906 51306 14276 7676 7138 3838 7133 3840 +3,293
+3,300 +3,300 +3,300 132,93

N,,,=+50 mmvL=+50 mm /0,6~ + 0,40 mm
L=0,6 mm.
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0,02
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INEPEYEHB BOITPOCOB K 3AYETY
1. ITonsTre reoaesus. I'eone3us mo poay 3a1ad U crnocodam uxX pereHus.
2. CocraB reosie3snueckux padoTt Ha cTpoimiomankax. OyHKIUU reo1e3u4ecKux pador.
3. IlonsTust 0 popmax u pazmepax 3emiid. Y poBeHHas! TOBEPXHOCTH 3eMJIH.
4. Crioco6b! onpeiesieHust MOJ0KEHHUsI TOUKU Ha 3eMHOW MOBEPXHOCTH.
5. 'eone3ndeckue miaHbl, KapThl, ONPEeICHUE U UX Pa3HOBUIHOCTH.
6. YCII0BHBIE 3HAKH IJIAHOB U KapT, HA3HAUY€HUE, BUBI.

7. IlonsiTe MacmTad, TOYHOCTH MacmiTaba. PasHOBUIHOCTH MacIITaOOB, TPUMEHSIEMBIX IS
MOCTPOEHUS IUIAHOB U KapT.

8. Penbed MecTHOCTH, €T0 TUTIOBBIE (DOPMBI.

9. CpoiicTBa TOpU30HTANEH, BEICOTA CeUEHUs pebeda, 3a10KEHHUE, YKIIOH JIMHUU K TOPU3O0HTY.
10. TTocTpoenue npoduiist MECTHOCTH IO TOPU3OHTAIISAM, TIOCIIEI0BATEIBHOCTD IOCTPOSHUS.
11. OpuentupoBanue JIMHUN HA MECTHOCTH, onpezaeneHue. [lonsTHe a3umMyTa HanpaBIeHUSI.
12. JlupekmoHHbli yroi, pym6. Croco0 onpeneneHust pym0a yepe3 TUPEKIIMOHHBIN yTOl.

13. [Ipsimast reosie3ndeckas 3aj1aya, UICXOHBIC JTAHHBIE, pElICHHUE.

14. O6parHas reoge3nyeckas 3aja4a, UCXOIHbIC JaHHbIC, PEIICHHE.

15. VI3amepenue AJIMHBI TUHUM MEPHBIMU TPUOOpPaMU, METObI U HCIIOIb3yEMbIE PUOOPHI.
[TompaBky, BBOJUMBIE TIPU OMPECICHUN OOIICH UTMHBI TNHUY.

16. 'eoMeTpudeckas cxema U3MEPEeHUsI TOPU30HTAIBHOTO YTIIa.
17. OcHOBHBIE cocTaBIIsIOIINE T€OJ0aUTa. OCHOBHBIE OCH TE€O/I0JIUTA.

18. [oaroroska Teogonuta Kk padore. [IoBepku U FOCTUPOBKH TEOJ0INTA, TPEOOBAHUS K
B3alMHOMY PacIOJIO’KEHUIO OCHOBHBIX OCEH TE€OI0JINTA.

19. Cnoco6bl u3MepeHHsi TOpU30HTANIBHBIX YIJIOB ¢ TOMOIMIbIO TEOA0IUTa, 00paboTKa pe3yIbTaToB.

20. 3mMepeHune BepTUKAIBHBIX YIJI0B, MTOJOKHUTEIbHBIE U OTPULIATEIbHBIE YTIIbl HaKJIOHA. [ToHsTHE
MmecTa Hysst MO.

21. CymHOoCTb ¥ METO/Ibl HUBEJTUPOBAHUS, IPUHIUI KaXk/10I0 METO/IA.
22. CriocoObl TEOMETPUYECKOTO HUBEIMPOBAHUS, TPUHIIUIT U3MEPEHUS MPEBbIIICHUH.
23. YCcTpolCTBO HUBEJIUPOB, UX TUIbl. HUBenupHas pelika, CHATHE OTCUETa C HUBEJIMPHON PEHKHU.

24. TloBepku HUBENUPA, TPEOOBAHMS K B3AMMHOMY PACIOI0KEHUIO OCHOBHBIX OCEH HUBEIHPA.
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25. Ilpunuun u3Mepenus npepbiiieHui. OnpeneneHne oTMETKU Touku. [locnenoBaTenbHOCTD
00pabOTKU Pe3yIbTaTOB U3MEPEHUI.

26. HuBenupHsIii X011, onpeiesieHne, MyHKThI 3aKpeTyICHUSI.
27. IlouaTtue reonesnyeckue ceT. Pa3HOBUIHOCTHU re0ie3NYECKUX CETEMN.

28. Ha3znaueHue TeoJOMUTHOM ChEMKHU. [Ipon3BOACTBO pabOT MpH MPOJIOKEHUH TEOJOTUTHOTO
X0Ja.

29. Pa3HOBHUIHOCTH T€OJOJMTHOTO X0Aa. BriuncieHue KOOpAHWHAT TOYCK TCOAOJIMTHOI'O XOJ4a.

30. TexHONOTHUS BBIMOJIHEHUS PabOT MO MOJIEBOMY TPACCUPOBaHUIO. BeneHne nukeTa>KHOro
KypHaa.

31. Ilopsmok paboT 1O HUBEIMPOBAHHIO TPACCHI, 00pa0bOTKa pe3yJIbTaTOB HUBEIUPOBAHUSI.
32. Iopsaok paboT MO COCTABIECHHUIO MPOMUIIS TPACCHI U TIONIEPEYHUKOB.

33. IlocTpoeHue mpoduiis TpacChl, MOPSIOK pacyeTa MPOCKTHBIX YJIEMEHTOB.
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