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1 HOACHUTEJIBHASA 3AIIMCKA

CoctaB u cojepXaHHME TPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHA HampaBIeHBl Ha
peanu3anuio AeHCTBYOMEro (eaepalbHOr0 TOCyAapCTBEHHOrO0 00pa30BaTEIbHOIO CTAaHAAPTa
cpenHero npoheCcCHOHaTBLHOTO 00pa30BaHusl.

Benymell nunakTuueckod IeNbI0 MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUH SIBIIAETCS
dopmupoBaHne  MPOMECCHOHATBHBIX  NPAKTUYECKUX  yYMEHHH  (YMEHUH  BBINOJHATH
Olpe/ieIeHHble JACUCTBUs, ONepaluy, HEOOXOIUMbIE B IOCIEAYIOIIEM B NPO(hecCHOHAIbHON
NeSITeIbHOCTH),  HEOOXOAMMBIX B  MOCHENyIOImEH  y4eOHOH  JesITeIbHOCTH 1O
o01ienpogdecCHOHaIbHBIM TUCLUILINHAM.

Benymieid nuaakTU4ecKOW WENbI0 TMPAKTHUECKUX M JAOOpaTOpPHBIX palboT sBISETCS
JKCIIEPUMEHTAIILHOE MTOATBEPKICHUE U NIPOBEPKA CYLIECTBEHHBIX TEOPETHUECKHUX IIOJIOKEHU.

B cootBercTBUM ¢ paboueil mporpamMmoil yueOHOH IUCUMIUIMHBI «OCHOBBI T€0C3UM».
IPEIYCMOTPEHO NPOBEJCHNUE IPAKTUUYECKUX U J1a00PaTOPHBIX padoT.

B pesynbTare 0CBOCHUS AUCIHUILTUHBI O0YUAIOIIUICS 00/1Hcen:

ymembw:

yl YUTaTh CI/ITyaHI/II/I Ha I1aHax u KapTax;

VY, OTIPENICTIATH MOJIOKEHUE JIMHUI Ha MECTHOCTH,

V3 peuaTh 3324l Ha MacIITaosbl;

£\ pelaTh IpsIMyIo U 0OpaTHYIO T€0Ae3UYECKYI0 3a/1auy;

Y5 BBIHOCUTH HA CTpOI/ITeJII)HyIO Hnomamcy 3JICMCHTHI CTpOfI-FeHHJIaHa;

Ve MOJIb30BAaThCA MPUOOpPaMH M HMHCTPYMEHTaMH, HCIOJb3YEeMBIMU  MPH
I/I3M€p€HI/II/I JII/IHI/Iﬁ, er'IOB 1 OTMCTOK TOYCK,

Nz MIPOBOJIUTh KaMepalibHble PaOOThI MO OKOHYAHMHM TEOIOJUTHON CHEMKH W

TCOMETPHUICCKOI0 HUBCIIMPOBAHUA

ConepxaHue TPaKTUYECKUX U Ja0OpaTOPHBIX 3aHSATHH OPUEHTHPOBAHO HA IIOJATOTOBKY
CTy€HTOB K OCBOEGHHMIO  INPO(ECCHOHATBHOTO  MOMYJS  OCHOBHOM  MpodecCHOHATBHOM
00pa30BaTeNbHOM IMpOrpaMMbl IO  CHEHUAIBHOCTH W OBIAJCHUIO  NPOPeccuoHabHbIMU
KOoMnemeHuyuamu:

I[IK 1.3 Pa3pabarbiBaTh apXUTEKTypHO-CTPOUTENIbHBIE YEPTEKU C HCHOJIB30BaHUEM
CPEJCTB aBTOMATU3UPOBAHHOI'O TPOEKTUPOBAHMUS

I[IK 1.4 VYwuactBOoBaTh B pa3paboTKe MPOEKTa MPOU3BOACTBA pabOT € MNPUMEHEHHEM
UH(POPMALIMOHHBIX TEXHOJIOTUH.

[1K 2.1 BeIMOMHATH MOATOTOBUTEIBHBIE pa0OTHI HA CTPOUTEIHHOM TIOMIA/IKE.

[1K 2.2 BBINOMHATH CTPOMTENBHO-MOHT@)XHbIE, B TOM 4YHCJE OT/AEIOYHble paboThl Ha
00BEKTE KalUTAIbHOIO CTPOUTENHCTBA.

[1IK 2.4 OcymiecTBiaTh MEpPONPHUATHS MO KOHTPOJIIO KadecTBA BBIMOJIHIEMBIX paboOT U
pacxoayeMbIX MaTepUaoB.

A Taxoke GOPMHUPOBAHUIO 0OUAUX KOMPEMEHYUIL:

OK 01 Br16upaTh criocoObl penienus 3a1a4 npopecCHOHaNbHON AeSITETbHOCTH
IIPUMEHUTENBHO K Pa3IMUHBIM KOHTEKCTaM.

OK 02 Ocy1ecTBISTh MOUCK, aHATIU3 U UHTEPIIPETaLnI0 HH(OpMAaLIUK, HEOOXOAUMOM
JUISL BBITIOJIHEHUS 3a]1a4 PO EeCCHOHATIBHOM 1S TeTbHOCTH.

OK 03 [InanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U TMUYHOCTHOE
pa3BUTHE

OK 04 PaboraTp B KoJIEeKTHBE U KOMaH 1€, 3pPEKTUBHO B3aUMO/IEHCTBOBAThH C

KOJJIETaMH, PYKOBOJICTBOM, KJIMEHTAMHU.

OK 05 OcCyIecTBISTh YCTHYIO U MIHCBMEHHYIO KOMMYHHUKAIIMIO HA TOCY1apCTBEHHOM
s3pike Poccuiickoit denepaiiuu ¢ yaeToM 0COOCHHOCTEH COIMANIBHOTO U
KYJIbTYPHOTO KOHTEKCTA.



OK 06 IIpostBAATE IpakJaHCKO-NIATPUOTUYECKYIO ITO3ULHIO, JEMOHCTPUPOBATh
OCO3HAHHOE MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX 00LIEUET0BEUYECKUX
LIEHHOCTEMN.

OK 07 CogelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIIEH CPeibl, PeCypcocOepeKeHHIO,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUX.

OK 08 Hcnonb3oBath cpeacTBa GU3HMIECKON KYJIbTYPHI ISl COXPAHCHUS M YKPETIIICHUS

3JI0pOBBsI B ITpoIecce MPOPECCHOHATBHON EATENLHOCTH U TOICPIKAHHS
HEO00XOUMOT0 YPOBHS (PU3HUECKOMN MOATOTOBIEHHOCTH.

OK 09 Hcnonb30BaTh HH(PpOPMAITMOHHBIE TEXHOJIOTHU B TPO(ECCHOHATBHOM
JeATEIIEHOCTH.
OK 10 [Tonp30BaTbes MPOQPECCHOHANBHON JOKYMEHTAIIMEH Ha TOCY1apCTBEHHOM U

HHOCTPAHHOM A3bIKaX.

BeimonnHeHWe CTYJACHTaMH MPAKTUYECKUX U JIA0OpaTOpHBIX paboT mo ydeOHOU
nucnuruinHe «OCHOBBI T€0IC3MIy HAIIPABICHO Ha:

- 0000IIeHNe, CUCTEMATU3AIMIO, YIIyOJICHHE, 3aKpEIUICHUE, Pa3BUTHE M ACTATHM3AIHIO
MOJTYYCHHBIX TEOPETHYCCKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOM JUCIUTUINHBL;

- (dopMHpOBaHWE YMEHHMI NPUMEHSTH MOJYYCHHBIC 3HAHWS HAa MPAKTHUKE, PeaU3aI[Hio
€/IMHCTBA UHTEIUICKTYAJIbHOW U MPAKTHYECKOM JIeITEITbHOCTH;

- (dopmupoBaHHEe W pPa3BUTHEC YMCHHU: HaOMIOIaTh, CpPaBHUBATh, COIOCTABIATH,
AQHAJIM3UPOBaTh, JIENIaTh BBIBOJBI W OOOOIICHHUS, CAMOCTOSATEIBHO BECTH HCCIICAOBAHMS,
[0JIb30BAThCSl PA3IMYHBIMU MPHEMaMH H3MEPEHUH, OGOPMIIATh pPe3yabTaThl B BUAC TaOJIMIL,
cxeMm, rpauKoB;

- MPHOOpPETEHNE HABBIKOB PA0OTHI C PA3IHYHBIMHU IPUOOPAMH, allapaTypoi, yCTaHOBKaMU
U JIPYTHUMHU TEXHHUYECKUMHU CPEJICTBAMH JJISl TIPOBEJICHUS OIIBITOB;

- pa3BUTHE HHTCIUICKTYAJIbHBIX YMEHHUH y OYAYIIMX CIEHHAINCTOB. aHATUTHYCCKUX,
MPOCKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIPAOOTKY MPH PEIICHUHU TOCTABICHHBIX 3a/a4 MPO(ECCHOHATBLHO 3HAYMMBIX KayeCTB,
TaKUX KaK CaMOCTOSTEIIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsI UHUIMATHBA.

[MpakTryeckue u 1abopaTOpHbBIC 3aHSTHS TIPOBOISTCS MOCIIE COOTBETCTBYFOIICH TEMBI, KOTOPas
o0ecrieunBaeT HATMYKE 3HAHUI, HEOOXOMMBIX JIJIsl €€ BBIIIOJTHCHHUSI.



2MEPEYEHDb IPAKTUYECKHWX U IABOPATOPHBIX 3AHATHUI

ITPAKTHUYECKUE 3AHATHUSA

Pasnesbl/TemMbl TeMbl NpaKTHYECKUX Kouaunye| TpebdoBanust
3aHATHH CTBO ®oI'oC C1io
4acoB (ymeTn)
Paznen 1. TOTIOTPAOUYECKUE KAPTHI, ITJIAHBI 1 YEPTEXI 10 ¥Y1,¥2,¥3
1.1 3amaun [IpakTnueckoe 3anstue Ne 1. Penenue 3aga4 Ha 2 y2
re0JIE3UH. MacITaosbl.
Macira0sl.
1.2 Penned ITpakTnueckoe 3anstue Ne2. PemieHue 3ajmad 1o 4 Y1
MECTHOCTH. Kapre (IJ1aHy) ¢ TOPU30HTAIISIMU
1.3 [Tpaktnueckoe 3ansatue Ne 3. Omnpenenenue 2 Y1
OpueHTHpOBaHHE | OPUEHTHUPHBIX YTJIOB HANPABJICHUI MO KapTe.
HallpaBJICHUMN.
1.4 Tlpsamas u [Ipaktuueckoe 3anstue Ne 4.0Onpenenenue 2 y3
oOpatHas KOOPAMHAT TOYEK IO KapTe.
reoJIe3nYeCcKue
3a/1a4H.
Pasnen 3. TEOJIE3MUYECKME ChEMKU 10 Y1, Y6
3.2 TeononutHas | IIpaktudeckoe 3anstue NeS. BrruncnutenbHas 4 Yo
ChEMKa 00paboTKa TEOIOJIMTHOTO XO/1a.
[Ipaktuueckoe 3ansitue Ne 6. Hanecenue Touek 4 Y1
TEOJIOJINTHOT'O X0/1a Ha IJIaH.
[Ipaktuueckoe 3anstue Ne7. I'eomeznueckas 2 Yo
MOATOTOBKA JIJIsl IEPEHOCA MTPOEKTA B HATYPY
NTOI'O 20 ¥Y1,¥2,¥3, Y6.
JIABOPATOPHBIE 3AHATUSA
Pa3nesbl/Tembl Tembl IpaKTHYECKUX Konnye| TpeboBanus
3aHATUH CTBO ®oIrocC C1no
4acoB (ymers)
Pazpen 2. TEOAESMYECKHWE N3MEPEHU A 6 Y4
2.1 CymHocTh JlabopaTtopHas pa6ota Ne 1. Beimonnenue u 2 Y4
U3MEPECHUM. 00pa0oTKa JTMHEWHBIX U3MEPEHUI
JIuneitnbie
H3MEPEHHUSL.
2.2 YrnoBbie JlabopaTtopHas padota Ne 2. PaboTa ¢ 2 Y4
MU3MEpPEHHUS. TE€OA0JIUTOM. BhINoHEeHNEe TOBEPOK
TEO0JI0JINTA.
JIaGoparophas pabota Ne 3. 3mepenue 2 Y4
YIJIOB T€OJI0JIUTOM.
Paznen 3. TEOJIEBMYECKUE CHbEMKU 4 Y4,Y5,Y6
3.3 JlaboparopHast pabota Ne 4. Pabora ¢ 2 Y4,Y6
['eomerpuueckoe HUBEIUPOM. BrinogHeHne noBepok
HUBEJIMPOBAHNE HuBenupa. O6paboTKa pe3yabTaToB
HUBEJIMPOBAHUSI.
3.4 JlabopaTtopHnas padota Ne 5. Pabota ¢ 2 VS
Taxeomerpuueckas TaxeoMeTpoM. BBOJI JaHHBIX O CTaHIIUH.
CBEMKA. KoopnnHatHblEe N3MepeHns.
NTOI'O 10 Y4,VY5,Y6




3SMETOAUYECKHUE YKA3AHUS
Pa3gen 1. Tonorpaguyeckue KapThl, IVIAHBI U YePTEKH

IIpakTnueckoe 3ansaTue Nel
Pemenue 3a1a4 Ha MacITa0bI

HCJIL: HAaY4YHUTHCS IIOJIb30BATHCA YU CJICHHBIM MaCH_ITa6OM; MEPEBOAUTE a3UMYTEI B pYM6BI
u HaO60pOT; BBOJUTH IIOIIPABKH 3a KOMITAPUPOBAHHUEC U 34 HAKJIOH.

Boinosinus pa6ory, Bel Oynere:
yMembp: - peniath 3a/1a4l Ha MacIITa0blI.

MarepuasibHoe o0ecnieyeHue:
CXEMBI, IIJIaKaThI, Ta6JII/II_IbI.

3aganue:

Pemenne 3a7a4 Ha 3aBHCHMOCTD MEK1Yy OPMEHTHPOBAHHBIMH YIJIAMH JIMHUH, 110 Ilepeaaye
AUPEKIHOHHOIO yIJia.

1 Bapuant

I. Onpeaenuts Mo KapTe yrjbl OpUEHTUPOBAHUSA TPEX JMHMI: ATT,ATO0, 011,00 0,1
I I,IT0,rOI,r 0O ;PacCYuTaTh A M U T M JUIs 3TUX JIMHUM.

II. Pemiuthb 3a5a4u

1.Jano: r m =31°42": C3, y=3°22', 6=-7°02'; Haiitu: Am, AT, a

2.J1ano: A m =298°42' 42", y=4°22', 6=-8°02'; Haiitu: r M, A 1, 0,1 1T

3.Jano: 0=198°02'32", y=-4°22', 6=8°02'; Haiitu: r M, A1, AM

4. Jlano: A T =158°30'07", y=3°25', 6=-8°02'; Haiiti: r M, AM, o, I' T

PI'P «Onpenenenuie yriaioB OpUEHTUPOBAHMSI IUHUM 110

KapTe,pelieHue 3a1a4»

2 BapuaHT

I. OnpeaenuTh N0 KapTe yrjibl OpPMEHTUPOBAHUSA TPEX JIMHMIA: AT, AT0,0 11,00 0
JT I,ITO,r CLII,I 0O ;PAacCYuTATh A M U I M IS 3TUX JINHUM.

II. Pemiuth 3a1a4n

1.Jano: r m =15°42' : CB, y=4°30', 6=-3°02'; Haiitu: AmM,A T ,0

2. Jlano: A m =28°42"'42", y=-1°22', 6=-3°02"; Haiitu: r M ,A 1,0t 11

3.Jano: 0=198°02'32", y=-4°22', 6=8°02'; Halitu: rMm , AT ,A M

4. Jlano: A v =58°30'07", y=3°45', 6=-6°02'; Haiitu: rm ,AM, 0, 1T

3 BapuaHT

I. OnpenenuTs N0 KapTe yribl OpMEeHTHPOBAHUS TPEX JuHMi: At ,AT 0,0 11,0 0O
JT I, ITO,rCLII,I 0O ; PACCYATATb A M U T M JUIs OTUX JIMHUM.

II. Pemiuthb 3a1a4n

1.Jano: r m =10°42' : FOB, y=2°02', 6=6°02'; Haiitu: A Mm ,A T ,0

2.J1ano: A m =348°04' 39", y=-2°22', 6=-8°38"; Haiitu: r M ,A T ,0,1 11

3.Jano: 0=23°44'45", y=-2°32', §=-7°47'; Halitu: r M , AT ,A M

4. Jlano: A v =107°30', y=2°22', 6=-7°42"; Hatitu: rMm ,AM, 0, I T

4 BapuaHTt

I. OnpeaeauTs no KapTe yribl OpMeHTHPOBAHUS TPEX JIuHMI: AT ,ATO, 01,0 O
JT I,ITO,rCII,I 0O ;pPaccUuTaTh A M U I M 7S 3TUX JINHUM.

II. Pemiuthb 3a1a4n

1. Mano: r m =18°42" :C3, y=1°02', 6=6°02";Haiitu: A m ,A 1,0

2. Jlano: A m =212°04", y=2°22',6=-8°38";Haiitu: r M ,A T ,0,,r

3.Jano: 0=273°44'45", y=2°32'6=7°47";Haiitu: r M ,AT ,A M
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4. Jlano: A T =17°53",y=2°22', 5=7°42";Haiitu: rm ,AM, 0, I T

5 BapuaHT

I. OnpeaeauTs Mo KapTe Yriibl OpUEHTUPOBAHUSA TPEX JJUHUI: ATt ,AT O, 011,00 O
JT I, TTO,r 0.1,r 0O ;PACCYUTATH A M U T M JIJISl OTUX JINHUH.

II. Pemiuth 3agauu

1.Jlano: r m =31°42' :}O3, y=3°22', 6=-7°02";Haiitu: A m ,A 1,0

2. Jlano: A M =198°42'42" | y=-3°22',6=6°02";Haiitu: r M ,A T ,0,r 1

3. Jlano: a=68°02'32", y=4°22',6=8°02";Haiitu: r M ,AT ,A M

4. Jlano: A v =158°30'07", y=2°15",0—=-8°02";Hafitu: rMm ,AM, @, 1T

6 BapuaHT

I. OnpeaeauTs Mo KapTe Yriibl OpMEHTHPOBAHUSA TPEX JIUHUI: AT ,AT O, 011,00 O
JT I, ITO,r0LII,I 0O ;PACCYHTATHL A M U T M JJIs OTUX JINHUM.

II. Pemiuthb 3agaun

1.Jlano: r m =24°40' :}O3, y=-2°20', 6=-7°02";Haiitu: A M ,A 1,0

2. Jlano:A m = 78°42'42" y=4°22', 6=-5°02";Haiitu: r M ,A T ,0,,I 1T

3.Jano: 0=19°02'32", y=4°22'  6=8°02";Haiitu: rMm , AT ,A M

4. Jlano: A T =196°30'07", y=-2°20', 6=8°02";Haiit: rm ,A M, 0, I'T

7 BapuaHT

I. OnpeaeauTs M0 KapTe Yriibl OpMEHTHPOBAHUSA TPEX JuHUI: At ,AT O, 011,00 0
JT I,rTO,r 0LT,I 0O ;PACCYUTAT A M U T M JJI OTUX JIMHUM.

II. PemnuTh 3agaun

1.Jano: r m =31°42" :C3, y=-3°22', 6=-7°02";Haiitu: Am ,A 1 ,0

2.J1aHo:A M = 298°42'42", y=4°22', 6=-8°02";Haiitn: r M ,A T ,0,,1 1T

3. Jano: a=198°02'32", y=4°22', 6=8°02";Haiitu: rm ,AT ,A M

4. Jlano: A r =158°30'07", y=3°25', 6=-8°02";Haiitu: rMm ,AM, o, T

8 Bapuaunt

I. OnpenenuTh M0 KapTe yriibl OpPMEHTHPOBAHUS TPEX JIMHMI: AT ,ATO,0 11,0 O
JT I,rT0,r 0II,r 0O ;pACCYMTATh A M U I M JIJIs 3TUX JIMHUM.

II. Pemiuthb 3agaun

1.Jano: r m =18°42" :C3, y=-1°02', 6=6°02";Haiitu: Am,A T ,0

2. Jlano:A m = 212°04", y=2°02', 6=-8°38";Haiitu: r M ,A T ,0,1r 11

3. Jlano: a=273°44'45", y=2°32', 6=7°47";Haiitu: rm , AT ,A M

4. Jlano: A r =17°53", y=2°22', 6=7°42";Haiitu: rm ,AM, 0, 1T

9 BapuaHT

I. OnpenenuTh M0 KapTe yriibl OpMEHTHPOBAHUS TPEX IuHMKA: AT ,AT 0,011,000
JT I, ITO,r OLIT,I 0O ;pACCYUTATh A M U T M JJISI 3TUX JIMHUIA.

II. Pemiuthb 3agaun

1.Jano: r m =10°42' :}OB, y=2°02', 6=6°02";Haiitu: A Mm ,A T ,a

2. Jlano:A m =348°04'39", y=-2°02', 6=-8°38";Haiitu: r M ,A T ,0,r 1

3. Jlano: a=23°44'45", y=-2°32', 6=-7°47";Hatitu: rm ,A1T ,A M

4. Jlano: A v =107°53', y=2°22', 6=-7°42";Haiitui: r M ,AM, 0, I'T

10 Bapuaunr

I. OnpenenuTh M0 KapTe yriibl OpMEHTHPOBAHUS TPEX JIMHMI: AT ,ATO0,0 11,0 O
JT I, ITO,r LI, 0O ;pacCCYuTATh A M U T M JJISI 3TUX JINHUIA.

I1. Perunth 3amaun

1.Jlano: r m =64°42' :}OB, y=2°02', 6=6°02';Haiitu: A Mm ,A T ,a

2. Jlano:A m =238°04'39", y=-2°02', 6=-6°38";Haiitu: r M ,A T ,0r 11

3. Jlano: a=23°44'45", y=-2°32', 6=7°47";Haiitu: r M ,A T ,A M

4 Jlano: At =17°31", y=2°22', 6=-7°42";Hatitu: rMm ,AM, 0, T

Pemenne 3aga4 Ha macmTadsl. IlepeBox 4ncIeHHOTO0 B MMEHOBAHHBIIA.
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Omnpenenenue IJUH 0TPE3KOB HA MJIaHE B MepaxX AJUHbI HA MECTHOCTH.

Ilpocmomp npezenmayuu Nol

MacmTa® - 3TO OTHOLICHHME UIMHBI JUHUM Ha KapTre, IulaHe (ueprexe) SP K JUIMHE
TOPU30HTAILHOTO NMPUJIOKEHHS COOTBETCTBYIONICH TMHUU B HaType (Ha MECTHOCTH) SM.

Uucnennsnidi Macmrad - 1/ M, mpaBunbHas aApoOb, y KOTOPOW YUCIHTENh paBeH 1, a
3HaMeHaTelb M MOKa3bIBae€T BO CKOJBKO Pa3 YMEHbILIEHBI JINHUU MECTHOCTH IO CPaBHEHHIO C
IUIAHOM.

Hampumep, macmrad 1:10000 o3Havaer, 4To BCe JIMHUM MECTHOCTH yMeHbIIeHbI B 10000
pas, T.e. 1 cM mana coorBerctByer 10000 cM Ha MEeCTHOCTH

i 1 cm mrasa = 100 M Ha MECTHOCTH,

w1 MM miana = 10 M Ha MECTHOCTH.

CrnenmoBaTenbHO, 3Has JUIMHY OTpe3ka SP 1wrana 1o ¢opmyne SM=Sp*M MoxHO
BBIYUCIUTh JUIMHY JUHUM Ha MECTHOCTH WM 1o ¢opmyrne Sp= Sm:M onpeaenuts uHY
OTpe3Ka Ha IJIaHe.

Hanpuwmep, mmna auaun Ha MecTHOCTH 252 M; macmTal miuana 1:10000. Torma nnuna
nuHuM Ha aHe bp=252wm : 10000=0,0252m = 25,2MMm.

N ob6partHo, mmHa OoTpe3ka Ha IiaHe paBHa 8,5 mm; macmtad miana 1:5000. Tpebyercs
OTpeAeNuTh AMUHY JUHUA MecTHOCTU. OHa Oynet 8,5 mm * 5000 = 42,5m.

3agaya Nel Breraucnure AIMHY JUHUW HA MECTHOCTH SM, I JaHHBIX, MPUBEICHHBIX B
tabnuue 1. Pe3ynbrarhl 3anuinTe B COOTBETCTBYIONLYIO rpady Tabmuis 1.

Tabnuma 1
Macmrad  |/lnuHa Jnuna nmauu|(Macmra |[InuHa JnuHa nuHuM
KapThl OTpe3ka Ha|Ha MECTHOCTH|O KapThl |OTpe3ka  Ha|Ha
kapte, MM [Sm,M IJaHe, MM |MECTHOCTH, M

1:10000 62,5 1:1000
1:25000 20,2 1:500
1:5000 12,5 1:2000
1:50000 6,2 1:5000
Tabnuma 2
Macmtab |/lnuna Hnmuna muaun|Macmtad |[lnuna JnuHa nuHun
KapThl OTpe3Ka  Ha|Ha MECTHOCTH |KapTbl OTpe3Ka  Ha|Ha

Kapre, MM SmM MjgaHe, MM |MECTHOCTH, M
1:2000 80,4 1:50000
1:5000 380,5 1:1000
1:10000 536 1:500
1:25000 625 1:2000

YacTo B reoJie3nUECKO NMpakTHKE MPUXOAUTCS OINpeNeNsaTh MaciiTaObl a3pOCHUMKOB.
st 5TOro M3MEpSIOT JUIMHY OTpe3Ka Ha a’pOCHUMKE W JUIMHY TOPU30HTAIBHOIO IPOJIOKEHUS
9TOW JIMHUM HAa MECTHOCTH. 3aTeM, UCIIOJIb3Ys OIpeieeHre MaciTada, BEIUNCISIOT MaciuTal.

Hanpumep: 1muHa oTpe3ka Ha a’pocHUMKe 2.21 cM.; UIMHa TOPHU30HTAIBHOIO
IIPOJIOKEHUS ITOW JIMHUU HAa MECTHOCTH 428,6 M.

Torna, coriacHo ONpeneICHUIO:

S, _221 _ 221 _ 1 S S
4286 42860 42860221 193936 19394

3agaua Ne2 Omnpenenute MacimiTadbl a’pOCHUMKOB, IO JAHHBIM IMPUBEIEHHBIM B
Tabmuie 3. pe3ynbTaThl 3a1IMCaTh B COOTBETCTBYIONIYIO Tpady Tabnuis! 3
Tabnuua 3



Nermm/m | [{muHa JlnuHa otpe3ka Ha|OTHOIICHUE B|Macmra6

TOPU3OHTAILHOTO  |a9POCHUMKE COOTBETCTBYIOIIU |a3POCHUMK
NPWIOKEHUS  Ha X eIMHUIAX a
MECTHOCTU M

1 625 M 62,5 MM 62,5 MM |1:10000
2 525 M 5,25 cm
3 125,5m 2,51 cm
4 62,2 M 31,1 c™m

TouHocThs MacmiTaba

JInuHBl JIMHUA HA MECTHOCTH, cooTBercTByromue 0,1 MM KapThl (I1aHa) Ha3bIBACTCs
TOYHOCTHIO MacmiTadba - tm. DTo BeIMYMHA, XapakTEpU3yIollas TOYHOCTb ONpPEEICHUs JTHH
JUHUHK 10 Kapre (1m1any). Hanpumep: Tounocts macmTaba 1:25000 paBna 2,5 m.

Pacyetr MO>XKHO BECTH CleAyIOIUM 00pa3oM:

B 1 cMm - 250mMm;

B 1 MM - 25 M;

B 0,1 MM-2,5 M

i to =0,1mm* 25000=2,5 m.

3anaga Ne3

a) Onpenenure TOYHOCTh MACIITa00B:

1:10000 tm=

1:50000 tm=

1:1000 tm=

1:500 tm=

0) TouHocTh MaciTaba KapThl (IJ1aHa) paBHA:

tm1=0,5m; t2=0,05M; t3= 4= X

Omnpenenure MacTad KapTh (TJ1aHA).

1/M1= ; 1/M2= ; 1 /M3= ; 1/M4= ;

3agauya Ne4 Ha kapre macmraba 1:10000 (puc. 1) mokasaH pacTBOp H3MepuUTE,
PaBHBIM paccTOSHUIO MeXIy AByMsi Toukamu KapTel KL. Hcnonb3ys npuBeNEeHHBIM HUXe
rpa¢uk nMHEHHOro Macmraba (puc.2), ONpeaesuTe JUIMHBI TOPHU3OHTAJIBHBIX NPHIIOKEHHUH
JIMHUM MECTHOCTH JUI BCEX BapUaHTOB.
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Pucynok 2
3agava N 11a 1 papunne MONEPEYHOro MacmTada (puc.3) ¢ OCHOBaHHWEM PaBHBIM 2 CM.,
YTOJILEHHBIMU JIMHUSIMU C HOMEPaMM, 0003HAaU€H PAacTBOP M3MEPMTENs, PaBHBIA PacCTOSHHIO

id

N N L1 H B T'b‘ ,_ : M -. . *, 5

T e 7 1T
a L F -f
R o i

YTy ey - "
) e 1T i B RN
}l r = 2 T }
3 -__ T L = ’&—_‘_5 - - T J
EBNECUE BT M S B

MEXK/1y IBYMS TOUKAMH KapThI puc.3.

Pucynok 3
Onpenenure JUIMHBI TOPU3OHTAIBHBIX HPOJIOKEHUN JTMHUI MECTHOCTH JJISl CIEAYIOLIUX
BapHUaHTOB:

| Bapuant, macmrad 1:10000 I BapuanT, macitad 1:5000
Si= Si=

So= S)=

Ss= Ss=

S= S=

I Bapuant, macmtad 1:2000 IV BapuanT, macmtab 1:
Si= Si=

So= S, =

Ss= S5 =

S= S=

VYka3zaHuwe: B HadajJe ONPEICIIUTE PACCTOSHHUS HA MECTHOCTH (B COOTBETCTBYIOIIEM
Mmacirade) mist otpe3koB 0-2; alBl; a2B2; a3B3.

3amaua Ne6 Iloctpoiite nuarpammy wmacmTaba 1:2000 Ha uepTexxHOM Oymare c
OCHOBaHWEM 2,5 CM; YHUCJIO JEJCHH [0 OCHOBAaHUIO W TIO BHICOTE NPUHATH paBHBIM 10
(n=m=10). IloanuimTe AeNEHHs 1O OCHOBAHWUIO W BbicOTe (uUepe3 ojaHO). Jlmarpammy
MPUKJICUTh, HA OCTABJICHHOE HIKE MECTO.

Macmta6 1:2000

1 PemmuTs THIIOBBIE 3a1a4H.
Kpartkue TeopeTrnyeckue cBeleHUus:
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Iueteeptea = [ (pyMD ceEepo-EOCTOUHEI)

i L /
& o+ 0% —gQ°

=5}

Ty

r
JIIIV JII‘ o = 90" — 180°
—
7 \ 5
Y
b 7 i

Il uereepteu= O - 1807 {pvuG roro-sama TEEE

W 4 / a + 180° — 270°

1 e+ 270" — 3607

W 0 4

Jlna qauHoTo IpHMepa:
712 =012=CB:12%30°

7.3 =180" - O7.3=180%00" — 97915°=FOB:82%45"
a3.4=34-180°=188%57" - 180900°=H03:8957"
=360 - 04.1=360999" - 283942°=C3:76"18"

OnpenesieHne NPIMOYroJibHbIX KOOPAUHAT TOYEK
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3aganue Ne.l OmpenenuTs NpSAMOYroJbHBIE KOOPAMHATHI BCEX BEPIIMH IIOJMIOHA,
3aJIaHHBIX Ha y4eOHoU Tonorpaduyeckoi kapre macmrabda 1:10000 (1:25000).

VYKka3aHus K BBIIOJHEHUIO.

[IpsiMoyronbHBIE KOOPAMHATHI TOYEK ONPEAENSIOT OTHOCHUTENBbHO KHIIOMETPOBOMU
KOOpPJMHATHOM CETKH, IPEJCTABIIAIOINX CO00M cUCTEMY JIMHUMN, NapauIeIbHbIX KOOPIMHATHBIM
OCSIM 30HBI, 00pa3yIOUINX CHUCTEMY KBaJpaToB. BBIXOIbl JIMHUN KOOPIAWHATHOW CETKH (CTOPOH
KBaJIpaToOB) MOJNMCAHbl B PAMKE KapThl B KWIOMETpax.

[Topsiiok  ompesesieHnss KOOpJWHAT TOYKH PAacCMOTPHM Ha KOHKPETHOM Ipumepe. B
JTAHHOM city4ae 3To Touka 1 (cm. puc.7).

X &3
' o
o e e —]
‘l
o ¥ ey
I
lax
: ")
y p— : P 62
0 7
3
3
< NA PAsACAS i
*lo 1 2
Pucynok 7

Koopaunats! Touku 1 (Xi.yi) MOT'YT OBITH OMpeienieHbI 0 Gopmyie

1= Xot AX

Y1= Yo tAy, IZle X0,y0o KOOpJWHAThl BEPLIMHBI KBajpaTa, KOTOPBIE ONpPENeNsioTCs IO
MOJIUCSAM BbIXO/I0B KOOPAMHATHOMN CETKH (B JaHHOM citydae xo=6062kM; yo ==4310km)

WiH 1o popmyie:

X1= X '0+ AX';

y1=yot Ay

B nanHOM npumepe npsMoyroiabHble KOOPAUHATHI T. | paBHbI

x1=6062KM+720M=6065720M;

y1=4310xkM+501 M=4310501m.

HAIIH

X1=6063xM-280M=6065720M;

yi=4311xkm-499m=4310501m.

[Ipu omnpegenennn Bamu koopAauHAT TOYEK, JelaliTe CXEMaTUYECKUM YepTex,
WJUTFOCTPHUPYIONTUH TTOJI0KEHNUE TOUYKH OTHOCUTEIHHO KOOPAMHATHBIX OCEH.

Tabnumua 4
CxeMaTHYeCKH |Xg =
1 yeprex Yo=
T.Nel Ax =

Ay=
X1—=
y1=
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T.Ne2 Xg=
Yo=
Ax =
Ay=
Xo=
Y2=
T.Ne3 Xg=
Yo=
Ax =
Ay=
X3=
Ys3=
T.Ne4., Xp=
Yo=
Ax =
Ay=
Xq4=

Ya=

OOparHas reoje3nyeckas 3ajgaua
3ananue Ne2 [lo koopauHaTaMm BEpIIMH OMNPENENINTH JJIMHBI U JAUPEKLIHUOHHBIE YIJIbI
CTOPOH IOJIUTOHA. YKa3aHUs K BBIIIOJHEHUIO: (POPMYJIbI 115l BBIYUCIICHUS

&_:_-ZH_ Sr=yk'-yﬂ - Ayl 8" = Axi
_ X, —xy’ sina, -_,sina,’l " cosa,”
§" = J(y, -~y@,)2 +(x,, -Jc,.,)2 =,/Ay,.’ + Ax].

Brruucnenust Bectu B cxeme i pelieHus 00paTHOM reoie3nueckoi 3aiauu (Tabmnuma 5).
Cxema 17151 BBIYUCIICHUN
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Tabauua 23

[Mopsimox  |OGo3HaueHHEe |3HAYCHUS BEIIMYNH
pelieHrs  |BEJIMYMHBI
nuHus 1-2  |nunus 2-3|nunus 3-4  |aunus 4-1

1 Yk

2 YH

3 Ay

4 Xk

5 XH

6 Ax

7 tga

8 3HaKU AX
Ay

9 r

10 a

11 sinr

12 S'

13 cos r

14 S

15 Ax®

16 NG

17 AX“+AY?

18 s™

IMopsiioK BHINOJHEHUS PA0OTHI:

1 IlepeBecTH JUIMHY JIMHUU C MECTHOCTH Ha IJIaH U HA000POT.

2 [lepeBecTH a3UMYT JIMHUU B pyMO U HA00OPOT.

3 BBecTH B H3MEPEHHYIO JUIMHY JUHUU MOMPABKY 32 KOMIIAPHUPOBAHHUE.
4 BecTH B U3MEPEHHYIO JJIMHY JTMHUH ITOIPABKY 34 HAKJIOH.

(I)opMa NnpeacraBJCHus pe3yjabTara:
HpeI[OCTaBI/ITB B KOHCIICKTEC PCIICHHBIC TOMAIITHUC 3a1a4U.

Kpurepun oOmeHKHW: JIOTMUYHOCTh MPEJICTABIECHHOTO MaTepuana, paluoHaIbHOCTb
BBIOPAHHOW CTPYKTYPBI pabOThl, aKKypaTHOCTh. HATJISITHOCTh, XapaKTEPUCTHKA B COOTBETCTBUU
C pPEKOMEHAALUSMU.

- O11eHKa «OTJIMYHO» CTABUTCS, €CJIM 33J[aHNE BBHIMIOJTHEHO BEPHO U JIaHBI MTOJTHBIC OTBETHI
Ha BOIPOCHI.

- O1leHKa «XOPOLIO» CTaBUTCS, €CIW XOJ BBIOJHEHHUS 3a7aHus BEPHBIA, HO ObLIa
JIOTyIIIeHA OJTHA WJIM JIBE OLITHOKU, THOO B OTBETAX HA BOIPOCHI JOMYIIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CJIM IPHUBEIECHO HEIMOJIHOE BBIMOJIHEHHE
3aanusl (YIyIIEeHbl Ba)KHBIE TEXHUYECKHE XapaKTEPUCTUKH), TUOO B OTBETaX HA BOIPOCHI
JOTYIIEHBI TPYObIE ONTHOKH.

- O11eHKa «Hey/I0BJIeTBOPUTEIbHO) CTaBUTCS, €CIIU 33JJaHUE HE BBIIOJIHEHO.
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IIpakTnueckoe 3ansaTHe Ne 2
Pemenne 3ana4 no kapre (IJIaHy) ¢ TOPU30OHTAIAMHA

HCJIL paﬁDTbI: 3anoiIHuTh BC€AOMOCTDH BBIYHCIICHHUA KOOpAUHAT.

Boinosnus padory, Bel Oyjaere:
ymemp: UNTATh CUTYAllMU HA IUIaHAX W KapTax.

MarepunanbHoe obecnieyeHue:

CXEMBI, IUIAKaThl, UHAUBUAYAJIbHbBIE 3aJaHMUS.

3amanmue:

1 N300pa3uth penbed MECTHOCTH Ha IJIaHE FOPU30HTAIISIMHU.

2 BBINIOJIHUTB pacyeT TOYEK.

IHopsinok BbINOJHEHHUS PA0OTHI:

1 [locTpouTh YEPHOBOII IJIaH B TOPU3OHTAISIX.

2 BBINIOJIHATE PacyeT TOYEK.

3 IlocTpouTh YMCTOBOH IJIaH B TOPH3OHTAIISAX B MacmTade.

Cnoco0blI MOCTPOEHNS TOPU3OHTAJIEH 110 0TMETKAM TOYEK.

[l npoBeieHrs TOpU30HTAJIEH Ha IIaHE HYKHO HAaHECTU XapaKTEepHbIE TOUKU, CHATHIEC Ha
MECTHOCTH, W BBIIIUCATh MX BBICOTBHL. Te TOYKHM, MEXIY KOTOPBIMH 3€MHasl IOBEPXHOCTb HE
UMEET MEPEJIOMOB, T. €. UMEET MOCTOSIHHBIN YKIIOH, COEIMHUTD JINHUSMHU.

Janee Ha KaXIOll JMHMM MHTEPIOJMPOBAHUEM HAXOLAT TOYKM IIEPECEYCHUs €€
TOPU30HTAISIMU U OTMEYAIOT BBICOTHI 3TUX TOPU3OHTAJIEH.

CoenvHMB 3aT€M IUIABHBIMU KPUBBIMM JIMHUSAMU TOYKH C OJMHAKOBBIMH BBICOTaMH,
MOJYyYaroT N300paskeHne penbeda MECTHOCTH Ha TIIaHE.

Takum o0pa3oM, 3ajaya MOCTPOCHUS TOPU3OHTANEH Ha IUIaHE B OCHOBHOM CBOIMTCS K
YMEHMIO HAXOJWUTh MPOEKLIHUHU TOYEK MEPEeceYeHUs] TOPU3OHTAISIMM JIMHUI, OTMETKH KOHIIOB
KOTOPBIX U3BECTHBI, IIPH ITOM BBICOTA CEYEHUS peibeda JOIKHA ObITh YK€ YCTaHOBJICHA.

Ora 3ajaya HaA3bIBACTCSl HHTEPIOIMPOBAHMEM TOPU3OHTANEH, T. €. HaxOXKICHHEM
IIPOMEXYTOUHBIX 3HAYEHHUI BBICOT TOPU30HTANIEH 10 OTMETKAM TOYEK.

WuTeprionupoBaHre MOXKHO POU3BOAUTH aHATUTUYECKUM WIIH IpadUuecKuM criocodoMm.

Ananutnueckuil crnoco6. I1o n3BectHbIM BeicoTaM Touek A U B u pacctosnuto d mexay
HUMU (pUCYHOK 3.6, a) HEOOXOAMMO HAWTH BENWYMHBI paccTossHUM di 1 dz OT TOUKH A 110 TOUeK
Mou Np ¢ ormerkamu Hy, 1 Hy, paBHBIMU OTMETKaM FOpU30HTAJIEH.

Pucynok 3.6 — AHanuTHUECKUI c110COO MHTEPIOIUPOBAHHUS

N3 momobus tpeyronsaukoB ABBo, AMMgo u ANNp Haxoaum:
d1 = dh1/ h; dz = dhz/ h,
r)1eh=HB—HA; h1= HM—HA; h2: HN—HA.
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Ha mnnane otknagsiBatoT otpesku diu dpm momywyaroT Toukd Mou Np, Y KOTOPBIX
MNOJANUCBHIBAIOT MX OTMETKH. CleqyeT OTMETHTh, 4YTO HWHTEPIOJIMPOBAHME TOPU3OHTANIEH
IPOBOJST TOJIBKO 110 JIMHUSIM C PABHOMEPHBIM CKATOM.
Ha pucynke 3.6, 6 mokaszaH ciy4yail HEIpaBHJIBHONW MHTEPIIOJSIIIUN MEX Iy Toukamu A u C
C HEpPaBHOMEpPHBIM CKaTOM MecTHOCTM. Kak BHIHO W3 pHCYHKA, BMECTO JEHCTBUTEILHOIO
ToNokeH st Touki B Gyzxer momydena Touka B i cootBercTBenHO BMecto Hp Gyier momyuena
HEBEpPHAas BBICOTA Hg.
I'papuueckuii cnocoO. MHTepnoianpoBaHue 3THM CIOCOOOM BBIIOJHSIOT C ITOMOIIBIO
MIITAMETPOBOM WM IPO3paYyHOi OyMarm.
[Ipy HANMYMKM MWUITMMETPOBON OyMmMaru ee mpuKIaabiBaloT K JuHuK Tuiana AB. Ilo
oTMeTKaM KOHIIOB AB cTposT npoduis sToit muaun. [IpoekTupys 3aTeM Ha JMHUIO MJ1aHA TOYKH
nepeceyeHusl JMHUM NpoQUiIs ¢ JMHUAMU MUIJUIMMETPOBOM OyMaru, NpPUHATBIMHU 3a CEKyILUe
IJIOCKOCTH, MOJYYarOT UCKOMBIE TOUKH M 1 N.
[Tpy Hanuuuu npo3payHoil Oymaru (BOCKOBKH, KaJbKH), Ha HEH MpeBapUTEIIbHO HAHOCST
psA PaBHOOTCTOALIMX JPYr OT Jpyra HapajuleJbHbIX JIMHUH, KOTOPBIM NPUIAIOT OTMETKU
CeKYyLIMX IMJIOCKOCTeH. BOCKOBKY HAKJIaAbIBAIOT Ha IUIAH TaK, YTOOBl KOHEYHbIE TOUKH JIMHUU
IUIaHAa 3aHsUIM [IO0JIOXKEHHWE, COOTBETCTBYIOIEE HX OTMETKAM MEXAY JHMHHUSIMH BOCKOBKHU
(pucyHok 3.7). Jlanee TOUKU IepeceyeHtsl TMHUH TUIaHa C JIMHUSAMHU BOCKOBKH IEPEKAJIbIBAIOT HA
iaH. OTo u OyAyT HCKOMBIE TOUYKH Ha TUIAHE.
1. Buowt u ghopmut penvedpa.
Penped oTHOCHTCS K CaMBIM CYIIECTBEHHBIM IOKa3aTElsIM CBONCTB MECTHOCTH.
OneMeHThl penbeda MNpeAcTaBIsAI0T co00il Haubojee CTOMKHE YKPBITUS M OPHUEHTUPBI, YTO
0COOEHHO BaXKHO YYUTHIBATh B YCIIOBUSAX IIPUMEHEHUS SIAEPHOTO OPYXKHUSI.
[Tnockue ydacTku 36MHOM IIOBEPXHOCTH BCTPEYAOTCS BECbMa PEAKO AK€ Ha pPaBHUHE.
B ocHOBHOM e penbed) MECTHOCTH COCTOMT M3 BBIMYKJIBIX (BO3BBIIIEHHBIX) M BOTHYTBIX
HEPOBHOCTEH, CaMbIX Pa3JIMYHBIX 110 cBoeil popme u pazmepam. OTAeIbHbIE HEPOBHOCTH 3€MHON
MOBEPXHOCTH MHA4Ye Ha3bIBalOT (popmamu penbeda. Pasznnyaror kpymHbie GOpMBI TOBEPXHOCTH
CYIIM, 3aHUMAIOIME CPaBHUTEIBHO OOLIMpHBIE Teorpaduyeckre pailoHbl (Hampumep, rOpHbIE
XpeOThl), M MEHee 3HAauYMTEJIbHbIE IO pa3MepaM HEPOBHOCTH 3€MHOM IOBEPXHOCTH,
NpeJCTaBIIOIINE dJIeMEHTapHbIe (POpMBI pebeda, U3 KOTOPHIX OH COCTOUT.
Kpymnubie ¢opmbl penveda B ¢uznyueckoil reorpaduu MPUHATO MOAPA3AEIATh Ha JBa
OCHOBHBIX BHUJA: TOpPbl (MJIM TOpHbIE OOJACTH) M PABHUHBL. DTH OCHOBHBIE (DOPMBI B CBOIO
ouepe]ib MOAPa3eaioT B 3aBUCMOCTH OT UX BBICOTHI HaJl YDOBHEM MOpPS Ha TPYTIIIbL:
a) TOpBI:
— Hmn3kue ropsl — 500 — 1000 w;
— cpenHeBbicoTHBIE TOpbl — 1000 — 2000 M;
— BbICOKHE TOpbI — cBbIe 2000 M.

0) paBHUHBI:
— HU3MeHHOCTH — Hike 200 M;
— Bo3BbIIIeHHBIEe paBHUHBI — 200 — 500 M;
— IJIOCKOropbs — cBbilIe 500 M.

OnemeHTapHble (opMBI perbeda BechbMa pazHooOpa3Hbl. OJTHAKO BCE MX MOKHO CBECTH K
CJIEIYIOIINM MSATH THUIOBBIM (opMam:

1) 'opa — 3HaYMTENBHOE MO BBICOTE KYMOJIOOOPA3HOE MIIM KOHHYECKOE BO3BBILICHUE C
Oojyiee WM MEHee SBHO BBIPAKEHHBIM OCHOBaHHEeM — mozouiBoil. HeGomnbiias ropa BbICOTOMN
Menbiie 200 M M KpPYTU3HOM CKaTta MEHbIIIE 30° HasbiBaeTCA XOIMOM (BBICOTOH), a
HCKYCCTBEHHBIN XOJIM — KypraHOM.

2) KotnoBuHa — 3aMKHYyTasl yarieoOpa3Has BIaJWHA. B HEKOTOPHIX KOTJIOBHHAX JIHO
3a00JI0UYEHO UJTU 3aHSATO 03E€POM.

3) XpeOGer — BBHITAHYTOE B OJHOM HAaNpaBJICHUM BO3BBIMIEHUE. JIMHUS COENUHEHMS
MIPOTHUBOIIOJIOKHBIX CKAaTOB XpeOTa Ha3bIBaeTCs XpeOTOBOM JTWHWEH WIIM BOAOPA3NEIOM. OTY
JIMHHUIO YaCTO HA3bIBAIOT TaKXKe TOMOrpauueckuM rpedHeM MM MPOCTO rpeOHEM.
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Topublif xpebeT — 1enb rop, MPOCTUPAIOIIASACS B OJHOM HallpaBlieHHH. BrpicTymaromue
YaCTH TOPHOTO XpeOTa 00pa3yroT BEPIIHHBI.

BhITSIHYTBIE BO3BBILIEHHS C OUEHD [TOJIOTUMHU CKaTaMU, IOCTENIEHHO

NEPEXOIALUIMMHI B paBHUHY, HA3bIBAIOTCS yBAJIAMHU.
: 4) JlomuHa — BBITAHYTOE YTIIYOJIECHHE,
MIOHIKAIOIIEeCs] B OJIHOM HamlpaBlieHUU (MMeeT
CKaTbl € YETKO BBIPAKEHHBIM  BEPXHUM
repernooM — OpoOBKOIA).

JIuHuio 1o AHy, K KOTOPOW HaIpaBJICHBI
CKaThl JIOIIHUHBI, HA3bIBAIOT BOAOCIMBOM, UHOTIA
OHa SIBJSIETCS JIOKEM py4bsi. JIOMMHBI OOBIYHO
XOpOILIO  3aJEpHOBaHbl,  4YacTO  OBbIBAIOT
3apOCIIMMHU  KYCTapHUKOM HWJIM JIECOM; JHO
MHOT A 3a00JI04YEHO.

bonpmive ©  MIMpPOKHE JIOIIMHBI €
MOJIOTUMU CKaTaMHM U c1ab0 HAKJIOHHBIM JHOM
Ha3bIBAIOTCS JOJMHAMU. B ropHoil MecTHOCTH
BCTPEUAIOTCS Y3KHE U TIJIyOOKHE JIOIIUHBI C
IIOYTU OTBECHBIMU, OOPBIBUCTBIMU CKaTaMH, OHU
Ha3bIBAIOTCSA YIIETbsIMHU.
K pa3sHOBUIHOCTSIM JIOUIMH OTHOCATCS TAaKXKe
oBparu u Oanku. OBparu — 3T0 OoJbIIKE
riryookue IIPOMOUHBI c KpPYThIMHU
He3aJIepHOBaHHBIMH CKaTamMu. WX AnmuHa MOXeT
nocturath 5 — 10 kM, riyobmna — mo 30 M,
mpuHa — 10 50 M u OGonee. OBparu HUMEIOT
LUIMPOKOE PacHpOCTpPaHEHUE U BCTPEYarOTCs B

. \—/\/ caMbIX pa3HOOOpa3HBIX YCIOBUSAX Ha PABHUHHOMN
’ U XOJIMHCTOM MECTHOCTH, Ha CKJIOHax TOp U
. 5.

Lednosusa nonuH. OHHM 00pa3yloTcs W W3 roja B TOJ
DOnemMeHTapHbie (OpMBI penbeda. YBEJIMYMBAIOTCSL  TIOJ JICHCTBHEM TAJIOW |
0K IEBOI BOJIBI B PBIXITBIX 5

JIETKOPa3MbIBa€MbIX TPYHTaX.

B npearopesax v Ha BO3BBIIIEHHBIX KAMEHUCTBIX PaBHUHAX MHOIZIA BCTPEYAIOTCS Y3KHE,
[1yOOKO NMpOpe3aHHble PeKaMH PACLIENIUHbI C IOYTH OTBECHBIMH WJIM CTYNEHYAThIMU LIEKaMU —
3TO KaHbOHBI. VX TIIyOMHA MOXET JOCTUraTh HECKOJIBKHUX JIECATKOB, @ MHOTAA U COTEH METPOB.

5) CennoBuHa — MOHMKEHUE HA TpeOHe XpeOTa MeX 1y ABYMsI CMEKHBIMU BEPIIMHAMMU; K
HEl ¢ JABYX NPOTHBOIOJOXHBIX HaNpaBICHUH, MOMEpPEYHBIX K XpeOTy, MOAXOAST CBOUMH
BEPXOBbSMHU JIONIMHBIL. B ropax moporu u Tpombl uepe3 XpeOThl MPOXOIAT MO CEIJIOBUHAM,
KOTOpBIE HA3bIBAIOT NIEPEBATIAMH.

Tunosble ¢opmbel penbeda MOTyT HMETh pa3IMYHOE TAKTUYECKOE 3HAaYEHUE B
3aBHCHUMOCTH OT BBINOJIHAEMBIX 33/1a4, YCIOBHIM 0OCTAaHOBKH M XapakTepa MecTHOCTU. OIHaKo B
LIEJIOM O HUX MOJXKHO CKa3aThb ciefyromiee. Bo3BbimeHus penbeda, MOCKOIbKY C HUX JIydllle
IPOCMATPUBAETCSI MECTHOCTb, HauOojiee yHOOHBI AN OpraHM3allid C HUX HAOMIOJNEHHS U
BEJICHUSI OTHSI U3 CTPEIKOBOro opyxkus. Ocobo BakHOE 3HAYEHHE B 3TOM OTHOLIEHHH UMEIOT
KOMaHJHbIE BBICOTBI W BO3BBIIICHHBIE YYacTKH, TOCIOACTBYIOLUIME HAJ OKpYXKaroUleH
MECTHOCTBIO, C KOTOPBIX OTKPBIBAETCS HAMIIYULINI 0030D.

JlommHbl, Oanku, OBpard BBIFOJHBl B KaueCTBE YKPBITUH M CKPBITBIX IyTeH i
MPECTYMHUKOB. BoJpIioe 3HaueHHe Kak YKPBITUS UMEIOT JaKe HE3HAYMTENIbHbIE HEPOBHOCTH
(Oyrpbl, AMBI, TPOMOUHBI, BOPOHKH OT pa3pbIBOB CHAPAA0B U MUH). OHM IIMPOKO UCHOIb3YIOTCS
pu rnepedexKax U Mepernoa3aHusx Moj OrueM NpOTHBHHUKA.
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[IpoMouHBI M Jpyrue MeNKHe CKIAIKu penbeda, B TOM YHUCIE KaHaBbI, MPUIOPOKHBIC
KIOBETHI, HACHIIHU, BHIEMKH M T. M., MOTYT CIY>)KHUTb HEKOTOPOW 3alIUTON M OT MOPaXarollero
neiictBust  saepHoro  opyxwus.  OpHako — HamOojiee  HAJCKHBIMH  €CTECTBEHHBIMHU
MPOTUBOSACPHBIMU YKPBITUSMH JUISL KUBOW CHJIBI U TEXHUKU SIBJISIIOTCS BBICOKME U KPYThIE
(6onee 10°) ckaThl BO3BBIIICHHOCTEH, OOpAIIEHHBIC B IPOTHBOIOIOXKHYIO OT SIHIEHTPA B3pbIBa
CTOPOHY, a TaKXe y3KHue, ITyOOKHE U W3BHIMCTBIC JIOUIMHBI, OBparu U Oajiku, pacrooKeHHbIE
NEPIEHIUKYJIIPHO WM MO YIJIOM K HallpaBJIEHUIO pacIPOCTPAHEHNUs yIapHON BOJIHBI.

2. Cywgpocmv uzobpaycenus penvegha 20pu3zoHmaniamu Ha monozpagpuueckux
Kapmax.

Tonorpaduyeckass kapTa J[AOJDKHA JaBaTh TPEXMEPHOE MIPEJCTaBICHUE O MECTHOCTH,
MO3BOJIASI HE TOJIBKO IPOM3BOAUTH HM3MEPEHHUS B TOPU3OHTAIBHON IIJIOCKOCTH, HO U
ONpEACIATh MOJIOKEHUE PA3JIMYHBIX TOYEK M OOBEKTOB MECTHOCTH IO BBICOTE. YUTOOBI
OTYETIMBO U TOJHO MPEACTABIATH cede MECTHOCTh IO KapTe, HEOOXOIUMO, MPEXkIE BCEro,
XOpoIIo pa3duparbcs B M300paKEHUHM Ha Hel penbeda, T. €. yMEeTh ObICTPO U MPABHIBHO
OIpPEEIIATh 10 KapTe:

— BHJIBI HEPOBHOCTEW 3€MHON MOBEPXHOCTH, UX B3aUMHOE IOJIOKEHHE U CBSI3b MEXKIY

co00Iii;

— B3aUMHOE IIPEBBILICHUE U A0COITIOTHBIE BBICOTHI TOUEK MECTHOCTH;

— (OpMBIL, KPYTH3HY U MPOTSHKEHHOCTh CKaTOB.

Ha coBpemeHHBIX TOmorpaduyecknx Kaprax penbed Hn300paxkaeTcsi TOPU3OHTAISIMH, T.€.
KPUBBIMHM 3aMKHYTHIMH JuHHsIMH. Kaxxgas jauHus 0003HA4aeT Ha KapTe TOPU3OHTAIbHBIN
KOHTYpP COOTBETCTBYIOLIEH HEPOBHOCTH, BCE TOUKU KOTOPOT'O PACIOJI0KEHbl HA MECTHOCTH Ha
OJIHOM U TOM K€ BBICOTE HaJl YDOBHEM MODSL.

UYroObl nydie ySICHUTH CYIIHOCTh M300paKeHHs pelibeda TOPU3OHTAISIMHE, MPEICTABUM
cebe OCTpOB B BUJE TOPBI, MOCTETIEHHO 3aTOIUISIEMON BOAOMN. JlOMyCTUM MpU 3TOM, YTO YPOBEHD
BOJIbl TOCJICJOBATEIIbHO OCTAHABIMBACTCS Yepe3 OJMHAKOBbIC HpPOMEexyTku 1o Beicote (h).

CymHocTh n300paxeHus penbeda ropu30HTAISIME.

KaxmoMy ypoBHIO BOJBI, HauWHas C MCXOJHOTO YPOBHS, OYIET COOTBETCTBOBATH CBOS
OeperoBast IMHUS B BUJIC 3aMKHYTOM KPUBO#, BCE TOUYKH KOTOPOW MMEIOT OJTHY U TY )K€ BBICOTY.
OTH JIMHUK MOYKHO PACCMaTPHUBATh U KaK CJIEbI CCUCHHS] HEPOBHOCTEH MECTHOCTH YPOBEHHBIMU
MOBEPXHOCTSIMH, MapaJICIbHBIMU YPOBEHHOW TMOBEPXHOCTH MOPS, OT KOTOPOH BEIETCS CUeT
BICOT. MICXO/1s1 M3 3TOT0, pACCTOSHHUE 110 BBICOTE MEKIY CMEKHBIMU CEKYITUMH ITOBEPXHOCTSIMU
Ha3bIBaeTCs BbicoToM ceuenus (h).

Ecnmu Bce 3TM JMHMHM paBHBIX BBICOT CIPOCKTHPOBATh OTBECHBIMHM JIMHUSMH Ha
OCHOBHYIO, YPOBEHHYIO TOBEPXHOCTh, T.€. HA YPOBCHHYIO MOBEPXHOCTh MOPSI, U U300pa3uTh B
3aJJaHHOM MacITabe Ha KapTe, TO MOJIYUYUM Ha Hell H300paXKeHHEe TOPhI B BH/IE CHCTEMBI KPHBBIX
JUHUAN. DTO ¥ OYAYT TOPU3OHTAIIH.

13 paccMOTpEHHOr0 MpuMepa MOKHO CIeNIaTh CIICAYIOIIUE BHIBOJIbI:

1. Bce Touku JaHHOI rOPU30HTAIM UMEIOT OJIHY U TY K€ BBICOTY HaJl ypoBHEM Mopsi. BeicoTa
9THX TOYEK OTIMYAETCS OT BBICOTHI TOYCK CMEKHOM MOPH3OHTAIM Ha BBICOTY ceueHus. [Ipu
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JAHHOW BBICOTE CEUEHUSI, yeM OOJIbIlle TOPU30HTANICH HA CKATe, TEM OH BHIIIE, a YeM OJIIKe
TOPU30HTANIA OJJHA K IPYTOM, TEM CKaT Kpyue.

CrnenoBartenbHO, 110 YUCITy TOPU3OHTAIEH MOKHO OTPENENIATh MPEBHIIICHNE OJHUX TOYEK
MECTHOCTH HaJ JAPYTUMH, a MO PACCTOSHHUIO MEXIYy TOPU3OHTAISIMH, T.€. MO BEIUYHMHE
3aJI0KEHUS CYAWTh O KpyTH3HE ckara. HampaBieHuwe ckata B KaXIOH €ro TOUKe
NEPIEHIUKYISIPHO K TOPU3OHTAIISM.

2. Hauepranme u Bce WU3rHObl TOPH3OHTANCH Ha KapTe COXpPaHSIOT Hoxo0ue
COOTBETCTBYIOIIMX UM JIMHUI PaBHBIX BBICOT Ha MecTHOCTU. ClieZ0BaTeIbHO, M0 HaYEPTAHUIO
TOPU30HTANICHl Ha KapTeé MOXKHO CYAUTh O (opMe M B3aUMHOM pPAaCIOJIOKEHUU HEPOBHOCTEH
MECTHOCTH.

2.1 Buowt 2opuzonmaneii na monozpaguueckux kapmax.

Bricora ceuenus s n3o0paxeHus peibeda TOpU30HTAISIMU 3aBUCUT OT MaciiTada, B
KOTOPOM COCTaBIIIETCS KapTa, W OT Xapakrepa penbeda. UroObl m3obOpakeHue penbeda
MoJlyyanoch 0Oojiee  BBIpAa3UTEIbHBIM W  HArJIAOHBIM, BBICOTAa CEUEHUS Ha KapTax
IUIOCKOPAaBHUHHBIX PAlOHOB, OTJIMYAIOIIUXCS BECbMa IOJIOTUMH (opMaMH HEPOBHOCTEH,
Oepercs B 1Ba pa3a MEHbIIe OOBIYHOM, TaK HA3bIBAEMOW HOpPMaJIbHOW BBICOTHI CEUEHUs, a Ha
KapTax BHICOKOTOPHBIX pallOHOB — HA000OPOT, B IBa pa3a OOJIbIIE ee.

HopMmanbHOW BBICOTOM CeYEeHMs, YCTAaHOBJICHHOW MJisi KapT OCTAJbHBIX pPailOHOB,
cuurTaercsi BbicoTa cedeHus, paBHas 0,02 BeauuuHbl Maciitaba KapTel, T. €. 5 M JUIs KapThl
MacmTaba 1:25 000 (BenmumHa MacmTadba 250 M) u coorBercTBeHHO 10, 20 1 40 M m1s Kapt
macmTabos 1:50 000, 1:100 000 u 1:200 000.

['opu3oHTanM Ha KapTe, COOTBETCTBYIOLINE YCTAHOBIICGHHOW IJIsi HEe BBICOTE CEUCHHUS,
OPOBOJATCS  CIUIOIIHBIMH ~ JIMHMSAMHA WM HAa3bIBAIOTCS OCHOBHBIMH, WJIH  CIUIOUTHBIMH
ropuszoHTanssMu. Hepenko ObIBaeT, 4To MpH JAaHHOW BBICOTE CEUEHUS BAXKHBIE MOJIPOOHOCTU
penbeda He BBIpAKAIOTCS HA KapTe, TaK KaK HaXOMATCS MEXKIY CEeKYIIMMH MOBEpXHOCTSAMH. B
9TUX  Cllydasx, I[IOMHMO  OCHOBHBIX  TOpPU3OHTaJIeH,  MPUMEHSIOT  IOJOBHUHHBIC
(TTOJTyrOpU30HTANIN); KOTOpBIE TPOBOAATCS HA KapTe Yepe3 IOJOBUHY OCHOBHOHM BBICOTHI
ceueHus. B oTinMume OT OCHOBHBIX TOPM3OHTAJEHl IMMOJIOBUHHBIE T'OPU30HTAIU BBHIYEPUUBAIOT
IPEPHIBUCTHIMH JTTHHSIMHU.

B ornmenbHBIX  MecTax, rae
HY)XKHbIE€ TOAPOOHOCTH penbeda He

| BcnomoraTe nuan

BBIPAXKAIOTCS OCHOBHBIMH u S
MMOJIOBUHHBIMU TOPU30HTAIISIMU, ——
MPOBOIAT MEXIY HUMH ele BT i O

BCIIOMOraTeNbHble ropu3oHTanu. [
oOyieryeHusl cyera TOpU3OHTalel, MpH
OTpeIeNIEHUU BBICOT TOYEK IO KapTe BCe
CIUIOLIHbIE TOPU30HTAIIH,
COOTBETCTBYIOIIME MATUKPATHON BBICOTE
CEUEHHUs, BBIUEPUMBAETCA  YTOJILEHO
(yroniéHHbIe TOPU3OHTAIIH).

Bce ropusoHTanmMm Ha KapTrax s KapTe FOPU3OHTAIMHU.

Jy4lIed YUTaeMOCTH HM300pakeHUs peibeda MmeyaTaroTcsi KOpUYHEeBOW Kpackoil. OcHOBHas

BBICOTA CEUEHUs ObIBAET BCET/Ia yKa3aHa — M0J1 F0XKHON CTOPOHON paMKH KapThl.

REAL g {
— ) o
Beaomarntansian

N P
“~Joayr ONTR
J!\’ horraciiienty TORPHEOHTRAM

N3o6paxkeHne >11eMeHTOB penbeda Ha

2.2 Ocobennocmu uzoopasicenus penvegha 20pusoHmanimu Ha Kapmax macuima6ooe 1:
500 000 u 1: 1000 000.

N3ob6paxenue penbeda rOpU3OHTAIAMU Ha KapTax MEJKOro Maciuraba moiydaercs
HE/I0CTaTOYHO HarisAHbIM. /1 ycTpaHeHus: 3TOro HeAoCTaTka Ha kapTax MacmTabos 1:500000
u 1:1 000 000 uzoOpakeHue ropHOro peibeda rOpU30OHTATSIMHU JIOTOIHIETCS OTMBIBKOH, T.€.
OTTEHEHHEM CKAaTOB HEPOBHOCTEW. TeHH IpU 3TOM HAKJIAAbIBAIOT CEpoil KpacKoi, 0OBIYHO Ha
BOCTOYHBIC U FOJ)KHBIE CKaTHI.
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Ha xapre macmraba 1:500 000 wuzoOpaxeHue TOpPHOTO peibeda TOPU3OHTAIAMU
JIOTIOJTHSIETCSI HE TOJIBKO OTMBIBKOM, HO M MOCIOMHOW OKPACKOM BBICOTHBIX CIOEB. Ciom mpu
3TOM IOKPBIBAIOTCSI KOPUYHEBOM KPACKOW pa3IMYHBIX TOHOB IO NPUHIMILY, YEM BBILIE, TEM

TEMHCEC.

3. Umenue penvegpa no 20pu3onmaniam u ycio6HviM 3HAKAM.

Bun,

B3alMHOE TIOJIO)KEHHWE U CBSI3b MeEXAy co00il HepoBHOCTEH penbeda Jerko
pacrno3HalOTCsl [0 HA4YepTaHMIO TOPU3OHTAJIEM M HaIPaBJICHUIO CKaTOB.

CpaBHuBas

n300pakeHusl TOpbl U KOTJIOBUHBI BUAHO, YTO OHM BBIIVIAAAT Ha KapTe OAMHAKOBO — Kak
3aMKHYTbIE€ TOPU30HTANU. Takke CXOXKU MeXAy coOoi n300pakeHHs XpeOTa U JIOUIUHBIL.
OTnu4uTe MX MOXKHO JIMIIb I10 HaNpaBieHUIO cKaToB. Ilo3TOMy BaXHO Hay4dMThCA
OIIpENENATh HAIPaBJICHUE CKATOB HEPOBHOCTEH.

1y

Onpedenums nenpsn:

1-no xanoi gopae pesseda npoxodum
dapoza (no xpeSmy usu no Aotwuwe),
24imo vasbpawens (zopa uty Kom-
AGauya}.

Ymobu onpedesums smo, wado
InGms. HANDAOAEAHDE ROBUMENUS
CHOMT , HOMOpOe ONPEOSAROMCN;

‘M

flo ommemuan zepusonmaned

. {uuppw ceoun sepros obpa-
WENE & CMOPOHY ROGGIWBHUR
cHama)

6

Xpefiem : lopa :
™ flo yrasamenan ckamos
{#ouey, wmpuxe wanpassen
6co200 -8 CRIOPOHY RONUMENUT)
a
Aeiuna Komaoouna
'

¢

flo emmemuanm aetcom

(morumenue & CRIOPONY MBNb-
wed omMemuu

1o pacnonomenuio sodoesos

{nowumenuo scazda & emopony
éofoena )

Komaoauna

@

po

Omnpenenenne Gopm penbeda Mo yCIOBHBIM 3HAKAM.

3)

4)
5)

Onpenenenne ¢dopMm penbeda
IPOU3BOJIUTCS T10:
a)  yKazaTtelsM  CKaToB  —

mTpruxaM, pacCTaBJICHHBIM Ha
TOPU3OHTAIAX IO HAIIPaBJICHHUIO
IIOHMIXXCHUA CKATOB,

0) OTMETKaM
ropu3oHTalleii —  OUPPOBBIM
MOJIMUCAM Ha TOPU3OHTAIIAX,

MOKA3bIBAIOIINM UX BBICOTY Haj
ypoBHEeM Mops. Bepx uudp
Bcerna oOpamieH B CTOPOHY
ITOBBIIIICHHS CKATa;

B) OTMETKaM BBICOT OT/IEJIbHBIX
TOYCK, YKa3bIBAIOIIUM BBICOTY
HaJ YypOBHEM MoOps HauOolee
XapaKTePHBIX TOYEK MECTHOCTH
— BEpIINH, TOP XOJIMOB, BBICIIHX
TOYEK BOJIOPA3/ENIOB, Hambosee

"HU3KUX TOYCK NOJIMH U OBpAros,

ype30B BOJbl B BOJOEMax, a
TaK¥kKe IPYTHUX TOYEK,
SBJISTFOIITUXCSI OPUEHTUPAMHU.

Kpome »toro, mms OwicTporo
yTeHusl penbeda HEoOXOIUMO
HAXOJIUTh XapaKTepHbIE JUHUU U
TOYKH, COOTBETCTBYIOIIHE
TUIOBBIM (hopMam pernbeda:

1) BepmmHa — camas
BBICOKAsl TOUKA TOPBI;

2) JHO KOTJIOBHUHBI —
camasi HH3Kasg TOYKa
KOTJIOBUHBI,

cepequHa CeNJIOBHHBI — Hamboliee HU3Kas TOYKAa MEXAY ABYMsI BBICOTAMH, OT
KOTOPOH B JIB€ CTOPOHBI MECTHOCTD ITOBBIIIIACTCS U B JBE — MOHIKACTCS,

BOJIOpA3eN — JMHHUS, IPOXOIAIast Mo TpedHI0 XpedTa;

BOJIOCIIMB — JIMHHS, MPOXOJAIIas MO JHY JOMUHBI U 9acTO MEpexXoismias B Pycio
pyubsi. [lo 3TUM TOYkaM U JTUHUSM YIOOHO OMPEIENATh MOIBEMBI, CIIYCKH U CBOE

MECTO HaAXOXKIACHNA.
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3.1 Ocobennocmu uzobpasrcenus 20puU30oHmMANAMU PAGHUHHOZ0 U 20PHO20 penbvedha.

N3o0pakenne penbeda TOPU3OHTAIAMU JaeT JOCTATOYHO HArsIIHOE M IIOJHOE
npeicTaBieHue o (opme, pasMepax M B3aUMHOM DPACIOJOXKEHHHM HEPOBHOCTEH, IMO3BOJISSA
CPaBHUTEJIBHO HPOCTO ONPEAENATh 10 KapTe HX KOJIMYECTBEHHBbIE XapaKTepUCTUKU. Jlaxe
0ersjoe 03HaKOMJIEHME Ha KapTe C I'yCTOTOM M HauyepTaHWEM IOPU30HTAJIEH JaeT BO3MOXHOCTb
cpa3zy ke CyIuTh 00 00lIeM xapakTepe penabeda, CUCTEME PAaCIOI0KEHNS U B3aUMHOMN CBS3U €ro
HepoBHOCTeH. OHAKO M300paKEHHE TOPUZOHTAISIMHA PA3JIMYHBIX THUIIOB pelibeda MMEET CBOU
0COOEHHOCTH, KOTOPbIE HEOOXOMMO YUUTBIBATh IPHU €r0 JETaIbHOM U3yYEHHUH 110 KapTe.

Haubosiee HarmsiiHO NpEACTABIAETCS TOPU3OHTAISMHU peibed C KPYHHBIMH, YETKO
BBIPQ)KEHHBIMU U IUIaBHBIMU (opmamu. M300pakeHue ke paBHUHHOrO pesbeda IMojydyaercs
MEHEE BbIPA3UTEIbHBIM, TAK KaK FOPU30HTAIM 3/€Ch MPOXOAIT Ha 3HAYUTEIBHOM PAcCTOSTHUU
OlHA OT Jpyrol M He BBIPAKAOT MHOIMX HOAPOOHOCTEH, 3aKIIOYAIOMUXCA MEXIY
TOPU30HTAIIIMA OCHOBHOT'O CEYEHMUSI.

[TosTOMy Ha IUIOCKOPAaBHUHHBIX Y4YacTKaX HapsJly C OCHOBHBIMU (CILIOLIHBIMH)
TOPU30HTAISIMU TIPOBOJAT TMOJYTrOPU30HTAIM, YTO YJIydllaeT YUTAEMOCTb U TOJAPOOHOCTH
n300pakeHus1 paBHUHHOTO pesnbeda. [Ipu u3ydeHnun no kapre ropHOro ¥ CUIbHOIEPECEUECHHOTO
penbeda, MPUXOAUTCA HMETh [0 C OYEHb TIYCThIM paclojoXKeHUeM ropusoHTanei. Ilpu
00JbIION KPYTU3HE CKAaTOB 3aJI0’KEHUSI MECTaMH ObIBAIOT HACTOJBKO Mallbl, YTO IPOBECTHU 3/1€Ch
pa3zenbHO BCE TOPU3OHTANIN HE IIPECTABIISETCS BO3ZMOKHbBIM.

Haumenblee 3aio)xeHue, JOMYCKAIOLIEe pa3elibHOE BbUCPUMBAHNUE FOPU3OHTANEH Ha
Kapte, npaktuyecku paBHo 0,25 mm. KpyTusHa ckara, COOTBETCTBYIOIIAs TAKOMY 3aJ0XKEHHUIO,
Ha3bIBAETCs MpeNeNbHON KpYTHU3HOH, BbIpaxkaeMoil ropu3oHTansMu. OHa 3aBUCUT OT BBICOTHI
ceyeHus: U macmraba kaptel. [ kapT Bcex macmTaboB ¢ HOPMaJbHOM BBICOTOM CEUYCHUS
npezenbHas KpyTH3Ha CKaTa, BbIpaXkaeMas TOPU30HTAIIMHU, paBHa npumepHo 40°. Jlns kapt, Ha
KOTOPBIX BBICOTa C€UEHUsl OOJIbIIIE HOPMAIBHOM, MpeieibHas KpyTU3Ha paBHa 0KoJio 60°, a s
KapT ¢ BBICOTOM CEYCHHSI MEHEe HOpMaJibHOM OHa mpuMepHO paBHa 20°. [Ipu mzobOpakeHuun Ha
KapTe CKaTOB, KpPYTH3HAa KOTOPBIX OOJblLIE MpeleNbHOM, HO MeHee 65°, TOpU3OHTAIH
BBIUEPUYMBAIOT CIUTHO OJIHA C APYrod MM K€ MPOBOAAT UX C PA3PAIKOU, OCTABISIS MEXKIY
YTOJNICHHBIMA TOPH30HTAISIMA BMECTO YETHIPEX TOJBKO JIBE WJIM TPU MPOMEKYTOUHBIE
ropu3oHTanu. OOpBIBUCTBIE K€ CKaThl KPYTU3HOM Oosiee 65° (0OpBIBBI, CKajibl) M300paxaroT
YCIIOBHBIMU 3HaKaMH.

3.2 H3yuenue oemaneii penvea, ne 6blpaxcarouiuxcsa 20pu3oHmaniamu.

Mmuorue mnonpoOGHocTH penbeda, HUMEoIMe OOoJbIIOE 3HAYEHHE, HEBO3MOXKHO
0TOOpa3uTh Ha KapTax, TaK e Kak OOPBIBBI M CKaJbl, TOJHKO TOPU3OHTAIAMHU. DTO Kacaercs
[JIaBHBIM 00pa3oM OOBEKTOB, OTIMYAIOLIMXCS cBoeoOpa3ueM cBOMX (GOpM U pa3MelleHus
(HampuMep, OCBINEH, nemiep, NoA3eMHBIX BHIPAOOTOK U Ip.) UJIM )K€ HE3HAUUTENbHBIX 110 CBOUM
pasmepaMm (KypraHoB, SIM, TPOMOHWH, KapCTOBBIX BOPOHOK H T. M.). Takue OOBEKTHI, HE
BBIp@KAIOLIMECS TOPU3OHTANSIMH, IIOKa3bIBAIOTCS Ha KapTax CIEUUAIbHBIMU YCIOBHBIMU
3HaKaMH.

PaccMoTpuM OCHOBHBIE NpaBWiIa NPUMEHEHHUS ATHUX YCIOBHBIX 3HAKOB Ha KapTax.
EctectBenHble oOpa3oBaHus penbeda (OOpBIBBI, CKalbl, OCHIMM M T. I.) M300pa)karoTcs Ha
KapTax YCIIOBHBIMH 3HAaKaMHM KOPUYHEBOIO IIBETA, KaK M TOPU3OHTAIM, a HCKYCCTBEHHBIE
oOpa3oBanus penbeda (HAChIIHM, BBIEMKH, KYpraHbl U Mp.) U CKaJIbI—OCTaHIIbl U300pa)aroTcs —
3HaKaMu uepHoro IBera. L{udpsl, moamucaHHele psAIOM C YCIOBHBIMHU 3HaKaMH OOpPBIBOB,
OBparoB, NMPOMOWH, HACHITIEH, BHIEMOK, KypraHOB M sIM, O3HA4YalOT B METPax HMX BBICOTY HaJ
nojomBoid uinu riyouny. Ecim nmdpoBas moamuck y oBpara WM NPOMOHMHBI JaHa B BHJE
JIpoOH, TO YUCIUTENh O3HAYAET IIUPHUHY, a 3HAMEHATENb — INTyOuHY.

OOprBIBBI 1 OOPBIBUCTHIE Oepera OBparoB, pek U 03ep BhICOTOM Oosiee 1M Ha kaprax 1:25
000 u 1:50 000 (6omee 2 M Ha kapte 1:100 000) wm300paxkaroTcs CIUIONTHOW JMHUEH C
3yO4HUKaMH.

[IpoMouHBI M y3KHE OBparu M300pa)katoTcsi OJHON JnMHUeH Ha kaprtax 1:25000 u 1:50
000 mpu mumpune 10 5 M, a Ha kapre 1:100 000 mpu mumpune no 10 m, Gonee mupokue
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u3o0paxkatoTcst B JBe JMHUHM. OBparu ¢ 3aJepHOBAaHHBIMH OpOBKAMH, BBIPAXKAIOIIUECS I10
HMIMPUHE B MaclTabe KapThl, MOKA3bIBAIOTCS IITPUXOBBIM PUCYHKOM, KOTOPBIMH 000O3Ha4aeT Ha
KapTe TOYHOE MOJIOKEHUEe OpOBKU OBpara.

Oco0bIM YCIOBHBIM 3HAaKOM ITOKa3bIBalOTCA BXOJbl B IELIEPbl U I'POTHI, a B ropax —
nepeBaipl ¢ YKa3aHUEM BPEMEHH, KOI/la UMHU BO3MOXHO I10JIb30BAaThCS. YUYACTKH, MOKPBITHIE
BEYHBIMU CHETaMHU U JIbJaMH, U300paKaroTCsl FOPU3OHTAISIMU CHHETO 1IBETA.

4. Onpeoenenue adconOMHBIX GbICOM U 63AUMHO20 NPEGLIUIEHUA MOYEK MECIHOCHIU.

AOGconoTHas BBICOTa TOYEK MECTHOCTH — 3TO BbICOTa €€ Haj ypoBHeM banruiickoro
Mops (s Poccuiickux kapT). AOCOIOTHBIE BBICOTHI TOYEK MECTHOCTH IO KapTe OMPEACSIOT
10 TOPU30HTAIISAM, UCIIOJIb3YsI UMEIOIIUECS HA KAPTE BBICOTHBIE OTMETKH.

Ecnu ompenensemasi Touka pacroyio)keHa Ha TOPU30HTAIHM, TO e€e aOCONIOTHAsl BBICOTA,
OYEBUJHO, PaBHA BBICOTE 3TOW FOPU30HTAIN. ECIH jk€ TOUKAa HaXOOUTCS MEKIY TOPU30HTAISIMH,
TO HAJO OIpPEICNIUTh BBHICOTY ONIMKaWIIed K Hel HIKHEW TOPU30HTAIM M MPUOABUTH K ITOM
BEJIMYMHE NPEBBIIICHNE JaHHOW TOYKH HaJl TOPU3OHTAIBIO. DTO IPEBBIIICHUE ONPEAEIAETCS Ha
rias.

B3anMHOe npeBbIlICHHE TOYEK OIpENeseTcsl KaK pa3HOCTh MX aOCOJIOTHBIX BBICOT.
Ecnun e TOYKH pacrosnokeHbl Ha OJTHOM M TOM € CKaTe, TO 3ajjaya peliaercss IpocTo MyTeM
IIOJICYETA YKCIIa IPOMEKYTKOB MEKIY FOPU30HTAISAMU 3TUX TOYEK: MX B3aWMHOE IPEBBILIEHUE
PaBHO IMPOU3BEACHUIO BBICOTHI CEUYEHHS HA MOJIYYEHHOE YHCIO IPOMEXKYTKOB MEXKIY
TOPU30HTAIISIMHU.

5. Hanpaenenue, popma u kpymusna ckamos. Onpeoenenue Kpymu3Hvl CKAmoe.

Ckart — 3T0 HaKJIOHHAs MOBEPXHOCTh GopM penbeda. Hanbonee BaXXKHBIM B TAKTUYECKOM
OTHOLIEHUU 3JIEMEHTOM Ka)/J10 HEPOBHOCTH SIBJIIOTCSI CKaThl, T.€. oOpasyroluue ee OOKOBbIE
noBepxHOCTU. K OCHOBHBIM XapaKTEpPUCTHKAaM CKaTOB, OIPENCIAIOIMM MX TaKTHYECKUE
CBOMCTBA, OTHOCSTCS:

— KPYTHU3HA, T. €. YroJl HAKJIOHA CKaTa K TOPU30HTAIILHOM ITIOCKOCTH,

— BBICOTA — IIPEBBIIIEHNE BHICIIEN TOYKU CKaTa HaJ HU3ILIEH,

— INIMHA — IPOTSHKEHHOCTh CKaTa.

Hampasnenue, no KoTopomMy paccTOsHME OT BEpPXHEH TOYKH CKara JI0 €ro IOJOIIBbI
ABJIAETCS ~ KpaT4allMM, HaA3bIBA€TCsl HANpPAaBJIEHHWEM CKaTa, a TMpPOEKUus cKara Ha
TOPU30HTAIIBHYIO MJIOCKOCTD — €70 3aJI0)KEHHUEM.

KpytusHna ckaToB OOBIYHO U3MepseTcss B TpagyCHOW Mepe M SBISETCS OCHOBHBIM
MoKa3aTeleM HX JOCTYNMHOCTH (mpoxoaumoctu). Kiaccupukanusi ckaToB MO KpPyTHU3HE U
IpUMEpHBIE JaHHbIE, XapaKTEPHU3YIOLINE UX JOCTYIHOCTh, IPUBEIEHBI B TAOJIHULIE.

HanmeHoBaHNe CKaTOB Kpyrtuszna IpeomomMOCTh TIOTEEMOB TP TBEPIOM TPYHTE
IMosorue Jo 10° JI71st Tpy30BBIX aBTOMOOMIIEH C PUTIETIOM.

N Ji1 KOJECHBIX JIETKOBBIX M TPy30BbIX (0€3 mpuienon
CpenHeil KPYTH3HBI 10° — 20° A . py ( pHil )
aBTOMOOWIICH.

Tl aBTOMOOWJICH TOBBIMIEHHON MPOXOJMUMOCTH, TPAKTOPOB U
KpyTsie 20° - 30° A . g [POXOa e oP
TsaTayel: 6e3 npumernos — 1o 30°, ¢ mpurenoM — 1o 25°.
. st TakoB 1 BMIT — 10 30° — 35, a ripu KOpOTKHX MObeMax
BosIbI0ii KPYTH3HBI 30° —40° A o > & TIPHIOP 8
(mo 10 M) — no 40°.
OueHb KpyThle 40° — 60° Jns HeOoNmpIINX MOJIpa3ieleHUH (OJMHOYHBIX COTPYIHUKOB).
T HATPEHUPOBAHHBIX COTPYJHHKOB CO  CIICIHUAIBEHBIM
OO0psbiBUCTBIE Csbiwie 60° A TPEHHp PYA :
CHApSKCHUEM.

TakTUdecKn BaKHOE 3HA4YCHHUC, OCOOCHHO B OTHOIIECHUH BJIUSHUS Ha YyCJI0BUA Ha6J'IIO}IeHI/I$I,
BCACHUA OTHA MU 3alllMTBl OT HCTO, HMCCT (bopMa CKaToOB, T.C. UX HAYCPTAHUC HpO(I)I/IJ'IB. Ilo
9TOMY MPHU3HAKY CKAThI MOAPA3ACIIAIOT HAa: POBHEIC, BOTHYTBIC, BBIITYKJIBIC 1 BOJTHUCTBIC.

PoBHBIN CKaT Ha BCEM NIPOTSHKEHUH MMEET OAMHAKOBYIO KPYTHU3HY; OH BECh XOPOILO
IIPOCMATPUBAETCS M MPOCTPENINBAETCS OTHEM U3 CTPEIKOBOTO OPYXHS KaK CO CTOPOHBI IpeOHs,
TaK ¥ CO CTOPOHBI ITOOLIBBI.

BoruyThlii ckar Kpyde K BEpIIMHE M TOJOXKE K IMOJOIIBE; B OTHOIIEHHWU 0030pa U
oOcTperna oH 001aJjaeT B OCHOBHOM TE€MH K€ CBOMCTBAaMH, YTO U POBHBIH CKar.
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Beinykiiblit ckat, HA000POT, MOJIOKE K BEPIIMHE U KPYUe K MOIOIMIBE; €ro HIDKHSS 4acTh
HE MPOCMATPUBACTCS U HE MIPOCTPEIINBACTCS HACTHIILHBIM OTHEM C TPEOHS, a BEPXHSS 4acTh — CO
CTOPOHBI ITOJOIIBEI.

BoJTHUCTEII cKkaT mpeacTaBisieT coO00l COYETaHUE CKAaTOB Pa3IuIHOM (hOPMBI; B TPODUITb
OH UMECT BU/ U3BUWJINCTON JIMHUU. PaSHOBI/I[[HOCTBIO BOJJHUCTOI'O CKaTa ABJISICTCSA CTYHquaTBIﬁ
ckat. Takue ckaThl CBOWCTBEHHBI TJIaBHBIM 00Opa3oM ropHoMy penbedy. OHM OTIIMYArOTCS
3HAYUTEIBHON KPYTHU3HOH OTAEIBHBIX YYacTKOB W PE3KHMMH Meperudamu, oO0pa3yrouMu
yerynbl. [lpu opraHm3anuu HaOMIOACHUS Ha ATOM CKaTe HEOOXOAMMO TIIATEIbHO BHIOMPATH
MCCTO, TaK KaK C BCpPHIIMHBI CKaTa MCCTHOCTb Y HOJOLIBbBI HNPOCMATPUBATHCA HC GYI[GT.
BoJTHUCTBII cKaT MOXET UMETh YYaCTKH BCEX TPEeX (OPM CKATOB.

@DOpMBI CKaTOB OIPEEIIAIOTCS IO B3aUMHOMY PACIIOJIOKEHUIO TOPU3OHTAJICH Ha CKaTe.
Ecnu ckat poBHBIN, TO TOPU30HTAIHM PACIIONATAIOTCS HA PABHBIX PACCTOSIHHUSX OJHA OT JIPYTOM.
[Ipn BOrHYTOM CKaTe TOPU30OHTAIM Yalle, PACMOJIOKEHbI K BepmmHe. [Ipu m3o00pakeHun
BBIITYKJIOTO CKaTa TOPU30HTAJIH Yallle PACTIONI0KEHBI K MTOJIOIIBE.

5.1 Onpeodenenue kpymusnul ckamoas.

KPYTI/BHB. CKaTa OIpeaAcICTCa II0 KapTe II0 CTCIICHHU COMMKEHUS MCKIY coboit
I‘OpH?;OHTEl.HGfI Ha 3TOM CKaT€, T.C. IO BCIMYHMHC 3AJIOKCHHA CKaTa MCXKAY ABYMA CMCIKHBIMU
TOPHU3OHTAJISIMHU.

1) Onpedenenue KpymuszHvl CKamos no wiKaie
3aN0AHCEHULL.

Ixamon 3a10KEHUH Ha3bIBACTCH
CHenuaabHbIN TpaduK, KOTOPHIN MeyaTaeTcsl Ha
BCEX JIMCTAaX TONOrpauuecKux KapT pPSJIOM C
JIMHEHHBIM MAacIITa0OM.

[ns onpenesnieHUss KpyTU3HBI CKaTa HAJO0 B3ATh
LHUPKYJEM WIH C TOMOIIBIO TOJOCKH Oymaru
paccTosiHue  MEXIy  JABYMS CMEXHBIMU
TOPU30HTAIIIMU Ha UHTEPECYIOLIEM HAC CKaTe U
20° MPUWIIOKUB ATOT OTPE30K K IIKAJIE 3ATIOKECHHI
Onpedenenue KpymusHvl CKamos no HAWTH MECTO TOYHOIO COBIIAJECHHUS pPacTBOpPA

KA 3AT0NCCHUT LUPKYJIs C OJHHUM W3 MEpHEeHAUKYISIPOB
rpadpuka. 3HaueHWEe yria HaKJIOHA CKaTa

onpeAensoT Hudpoil, oAIMCAaHHON IPOTHUB COOTBETCTBYIOLIETO NEPIEHAUKYIIAPA.

2
(@

|

Npu emcore cevennn 10

Mpu swcota ceuesHa BOw

»*30"1° 2° 3% 4° a°  @° 10
v fn

Ecnu ropusoHTanu Ha ckaTe pacnoiOKEHbl OYEHb ..
OMM3KO oOAHA K JIPyro, W B3SITh ITUPKYJIEM
pacCcTosIHUE MEXAY HUMH 3aTPYJHHUTENIbHO, TOTJa
ylno0Hee TMOJb30BaThCsl MPABOW YACTHIO IIKAJIHI,

2) Ouenka Kpymu3Hul CKamoe Ha 21as. :
[To xapTe OOBIYHO HE MPUXOIUTCS OMPEIEIATH P t, ¥
(‘73a:c.vceude(d)

Oeps MpH 3TOM MO KapTe 3aJOXKEHUS MEXIY V __,‘a___f_;
COCCAHMMH YTOJIICHHBIMHU TOPU30HTAIISIMHU. Vg::;‘zz:w i ;9“ =2 unu H
RosepTIHOCHIN : ”":’c": 62".7"0 (Bantct Aeree 25%)
|

KpYTH3HY cKatoB Oomee 25°. Jlnsg yrioB He
IPEBBIIANINX Ty BEJIUYUHY, MOXKHO MPUOIKEHHO &a

CUMTaTh, YTO KpyTM3Ha ckata [ 0OpatHO Qpepxa KPYTH3HbBI CKATOB Ha I71a3.
MPOMOPIMOHAIbHA ~ 3allokeHHI0 d U mpsMo

MponopuruoHajibHa BBICOTC CCUHCHUA h:
60° *h
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Ha sTOoM M ocHOBaH Tia30MepHbI croco0 ompeneneHus KPYTH3HBI cKaTra IO KapTe.
YroObl IPUMEHATh ATOT CHOCO0, HAJO MPEABAPUTENHHO ONPEACTUTh MO MIKANe 3aI0KEHUMN
KpYTHU3HY CKaTa, KOTOpas Ha JAHHOM JINCTE KapThl COOTBETCTBYET 3aJI0KEHUIO B | CcM.

JanpHelmas 3ajada MO ONPEIENIEHUI0 KPYTU3HBI CKaTa CBOJUTCS B OCHOBHOM K
[JIa30MEPHON OLIEHKE B CAaHTHUMETPAX 3aJI0KEHUS MEXAY CMEKHBIMU TOPU3OHTAISIMHU JaHHOIO
ckara. Omnpenensiemas KpyTH3HA TOJy4yaeTcs, KaK YacTHOE OT JIeJeHHs] KPYTU3HBI CKarta,
COOTBETCTBYIOILIETO 3aJI0KEHUIO B | CM, Ha BEJINYMHY 3aJI0/KEHUS.

Hampumep, eciin Ha xapte macmTaba 1:25 000 ¢ BbicOTOH OCHOBHOTO ceueHus 10 m
OINPEAEIUTD M0 HIKAJIE 3aJI0)KEHUI KPYTU3HY CKaTa IIpH 3aJ0KEeHUH B 1 ¢M, To oHa OyneT paBHa
npumepHo 2,5°. IloaTomy, ecnu Ha JaHHOM JIUCTE KapThl 3aJ0XKEHHE MEXAY CMEKHBIMU
rOpU30OHTAISIMU paBHO 0,5 cM, TO KpyTH3HA B 3TOM MecTe OyJeT OKOJIO 5°, a ecH 3aJI0’KeHHe
paBHO 1MM, TO KpyTH3HA OYyAET OKOJIO 25°.

Kpyrtusna ckarta, COOTBETCTBYIOIIAs 3aI0KEHHUIO B 1 CM, 3aBUCUT OT MaciuTada KapThl, a
TaK)K€ OT BBICOTHI CEUEHUS U HEOJMHAKOBA HA pa3IN4HbIX KapTax. OqHaKo, Ha BCEX JIMCTaX KapT
C HOPMaJIbHOM BBICOTOM cedeHHs (T.€. C BBICOTOM ceueHus, paBHou 0,02 BeauvwHBI MaciiTada
KapThl) 3aJI0KEHUIO B | CM COOTBETCTBYET OJ[HA U Ta k€ KPYTU3HA, paBHasl 1,2° UM OKPYTIE€HHO
1°.

[TosTromMy 1yisi yKa3aHHBIX KapT MPUMEHHUMO oOlee MNpUOIMKEHHOE MPaBUIIo,
ompenesnsieMas KpyTH3HA cKaTa BO CTOJIBKO pa3 Oosiblie (MeHbIIEe) 1°, BO CKOJBKO pa3 ero
3aJI0’KEHNE MEX]Ty CMEXHBIMU CIUIOUIHBIMU TOPU30HTAISIMU MeHble (Ooiblie) 1 cM.

6. Buouvl ycnoeHbIX 3HAKO8 U NOACHUMETbHbIE NOONUCU HA KAPMAX.

Ha Tomorpaduyecknx kaprax MeCTHOCTh M300pakaeTcs Kak Obl B JBYX IUIaHAX: BO—
NEPBBIX, I[IOKAa3aH BUJ U OCOOCHHOCTHM 3EMHOM TMOBEPXHOCTH TO €€ H300paKEHUI0
TOPU3OHTAIISIMU M, BO—BTOPBIX, PACIIOJIOKEHHE HAa HEH OOBEKTOB MECTHOCTH. JTH OOBEKTHI
M300paxkaroTCs Ha KapTax TONorpauuecKuMu yCIOBHBIMU 3HAKAMH.

Tonorpaguyeckue yCIOBHbIE 3HAKM MPEACTABIAIOT CcO0OM  €IUHYI0 CHUCTEMY
0003HaYeHHsI PA3IMUHBIX TONOrpaQUUecKUX 0ObEKTOB, KOTOPas B COUETAHUH C TOPU3OHTAIISIMU
BOCIPOM3BOAUT Ha KapTe JEHCTBUTENbHYIO KAPTUHY MECTHOCTH.

OpHako Jake Ha KapTe CaMoOro KpymHOro macmraba Helb3s HM300pa3uTh BO Bcei
MOJIHOTE M MOAPOOHOCTSIX OECKOHEYHOE pa3HooOpa3ue MECTHBIX MpPEeIMETOB U HX
ocobenHocteil. [loaToMy Ha kapTax u300pakaloTcsi Haubojee CYIIECTBEHHbIE 3JEMEHTHI
MECTHOCTH HMX XapaKTepHble ocoOeHHOcTH. Yem Menpye Macmrald, TeM MEHbIIEEe KOJIMYECTBO
IPEIMETOB U C MEHBIIMMHU HOJPOOHOCTSAMH IMOKA3bIBAECTCS HA KapTe.

Bce wMectHble mnpeameTrsl IpH  M300pakeHMHM Ha  Tomorpaduyeckux — KapTax
NOJPA3JEIAIOTCS Ha CIEIYIOIIHE OCHOBHBIE T'PYIIIBI, IS KaKJOW M3 KOTOPBIX YCTAaHOBJIEHA
CBOSI CHCTEMA yCJIOBHBIX 0003HAUEHUM:

— pacTUTENIBbHBIN IOKPOB U IPYHT;

— ruaporpadus;

— HaceJeHHbIE MyHKTHI;

— TPOMBILUICHHBIE, CEeIbCKOX03UCTBEHHBIE U COLMATbHO—KYJIbTYPHbIE OOBEKTHI;

— JIOpOXHasl CETh;

— aJIMUHUCTPAaTUBHbBIE TPAHUIIBI U OTPaXKICHHUS;

— OTJEJIbHBIE MECTHBIE NPEAMETHI OPUEHTHUPBHI.

VYc0BHBIE 3HAKM CTAHJAPTHBI, OHU UMEIOT OOBIYHO NPOCTOE HadepTaHue, yIAoOHOe IS
BBIUEPUMBAHMS M 3allOMMHAHMS, U CBOMM PUCYHKOM WJIM LIBETOM JO HEKOTOPOW CTENEHU
HAaIIOMMHAIOT BHEUTHUM BUJI WIIM KaKUe—JTMOO0 Apyrue nNpu3HaKku n300pakaeMbIX MPEIMETOB.

VYcnoBHBIE 3HAKM MECTHBIX TPEIMETOB 110 MX Ha3HAUEHHIO U CBOMCTBAM pa3ZeisFOTCs Ha
TpU BHJIA:

1) wmacmtaGHble,

2) BHEMacHITaOHBIC;

3) TOsCHHUTENBHBIE.
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MacmitaOHble WM KOHTYpPHBIC YCJIOBHBIE 3HAaKH MPUMEHSIOTCS i 0003HAYCHUS
MECTHBIX TIPEJMETOB, BBIPAKAIOUINXCS B MaclITade KapThl, T.e. pa3Mepbl KOTOPBIX (UIAHY,
NIMPUHY, TUIOMAAh) MOXKHO H3MEpUTh Ha KapTe, HampuMep, IUIOMIaas Jieca, 00JoTa,
HACEJICHHOTO IyHKTa. Takue 3HAaKM COCTOAT W3 KOHTYpa, T. €. TPAHUIBI IUIOMAAU JaHHOTO
peaMeTa ¥ 3aNOoHSIONNX ero, OJIMHAKOBBIX M0 CBOEMY PUCYHKY 3HAKOB, KOTOPHIC HA3BIBAFOTCS
3aMOJHSIONIMMHU  YCJIOBHBIMHM 3HaKaMH. OTH 3HAKM HE YKa3bIBAIOT HH MECTOIOJIOKEHUS
OTJICITBHBIX MPEJAMETOB B TIPE/Ie/IaX KOHTYpa, HU X KOJIHYECTBA.

BHemacimTaOHble YCIIOBHBIC 3HAKU HPUMEHSIFOTCS IS M300PaKCHUST MEIIKHX MECTHBIX
MPEIMETOB, HE BBIPAKAIOIIUXCS B MaciTabe KapThl; OTIACIBHBIX JEPEBbEB, JOMOB, KOJOIEB U
T. 1. BHeMacmTaOHBIN CIIOBHBIN 3HAK TIOKA3bIBACT MECTOIOJIOKEHHE JAHHOTO 0OBEKTa Ha KapTe,
U CBOMM PHCYHKOM YKa3bIBaeT, YTO 3TO 3a OOBEKT. MecTOnoio)keHne OOBEKTOB MOKa3bIBACT
TJIaBHAs TOYKA, KOTOpasi HAXOIUTCSL:

— Y 3HaKOB CHUMMETPUYHOU (OpMBI (KPYXkKOK, KBaApaT, MPSMOYTOJBHHK, 3BE3JI0UYKA,

TPEYroJIbHUK) — B IICHTPE (DUTYPBHI;
— 'y 3HAKOB, UMEIONMX (GopMy GUTYPBl C I[MUPOKHM OCHOBAaHUEM, B CEpEIAMHE

OCHOBaHUS;
— Y 3HAaKOB, UMEIOIIUX B OCHOBAHUHU MPSIMOM yroJl, — B BEPILUHE yIIIa;
— Y 3HAKOB, MPEACTaBISAIOMUX cO00Il coueTaHHWE HECKONbKUX (UTyp, — B LIEHTpE

HUKHEH QUrypsl.
OTHMHU TJIABHBIMH TOYKAMH HAJ0 TOJH30BAThHCS MPHU OIPEACICHUN KOOPIUHAT OOBEKTOB U
PacCTOSIHUN MEKIY HUMHU.

K BHemacimITaOHBIM YCIIOBHBIM 3HaKaM OTHOCSTCSI TaK)K€ 3HAKU JIOPOT, pyYbEB U APYTUX
JUHEHHBIX MECTHBIX MIPEIMETOB, Y KOTOPBIX MacIITa0e BhIpa)KaeTCsl JIMILb JJIMHA, a IIUPUHA HE
MOXET OBITh M3MEpeHa Mo KapTe. VX MecToIoyioKeHHe Ha KapTe ONpelemsieTcs MpOa0JIbHOM
OCBIO (CEepeTMHON) 3HAKa.

Hekoropeie 00BeKkThl Ha KapTax KpPYNHBIX MacHITabOB H300pa)karoTCs KOHTYPHBIMU
YCIOBHBIMHM 3HAaKaMM, a Ha KapTaxX MEJIKHUX MacHITaloB — BHEMAacIITaOHBIMH (HaceleHHBIC
MYHKTBI, PEKU U T. II.).

ITosiICHUTENBHBIE YCIOBHBIE 3HAKU MPUMEHSIOTCS ISl IOIIOJHUTEIBHON XapaKTEPUCTUKU
MECTHBIX TPEJIMETOB M T0Ka3a WX pasHoBuaHOocTed. Hampumep, ¢urypka XBOWHOTO WA
JUCTBEHHOI'O JepeBa BHYTPH KOHTypa Jjeca IOKas3blBaeT MpeoOsafaollyl0 B HEM IMOpPOIY
JIEPEBbEB, CTPEIIKA HA PEKE — HAIpaBJIeHUE TEUSHUS U T.I1.

[TosicaurenpHble noanuch. [IoMUMO yCIIOBHBIX 3HAKOB Ha KapTax MPUMEHSIOTCS MOIHbIE
Y COKpAlIeHHbIE TIOJIIUCH, a TaK)Ke HU(POBbIE XapaKTEPUCTUKU HEKOTOPBIX 00bekToB. [loanucu
JTAIOT JOMOJHUTENbHYIO XapaKTEPUCTHKY H300paXkaeMbIX OOBEKTOB (Ha3BaHUS HACENEHHBIX
IYHKTOB, PEK, YypOYMI, Trop; pOJ MPOU3BOJICTBA, IMOPOAYy JAepeBbeB u Jp.). Lludpossie
0003HaueHMs MIPUMEHSIOTCS Ul YMCICHHBIX XapaKTePUCTUK OOBEKTOB (KOJIMYECTBO JIOMOB B
HACEeJIECHHOM IIYHKTE€, BBICOT TOYEK, pa3MEpOB M TPYy30HOJBEMHOCTH MOCTOB, BBICOTHI U
TOJIIMHBI JIEPEBBEB, INTyOUHBI OPOJIOB, CKOPOCTU TEUEHHUS PEK U T. I1.).

Jlns Gosnblieil HArMISIAHOCTH KapThl MEYaTaroTCsl B KpacKax: IBET TAaK)Ke UIPAIOT poiib
YCIIOBHBIX 0003HAYEHHH.

[{BeTa Kpacok cTaHIapTHBI U B HEKOTOPOIl Mepe COOTBETCTBYIOT OKPACKe N300paKaeMbIX
uMH 00bekTOB. Jleca, cajpl, KyCTapHUKH MMOKPBIBAIOTCS 3€J€HOI Kpackoi, Boaa — rosy0oil uim
CUHEH, penbed — KOPUUHEBOH, aBTOCTPAJlbl U IIOCCEWHBIE TOPOTH — OPaHXKEBOM, yIydllIEHHbIE
TPYHTOBBIE IOPOTH — JKENTOM.

Tonorpaduyeckue yCIOBHbIE 3HAKM HauboOJee YacTO BCTPEYAIOIIUXCS MECTHBIX
IPEMETOB JIaHbl B TAOJIHIIAX.

Kpome Tomorpaduuecknx YCIOBHBIX 3HAKOB, JUUII HaHECEHHUs] OOCTAHOBKH Ha KapThl
(maHbl, cXeMbl) HEOOXOAMMO 3HATh TAKTUYECKU YCIOBHBIE 3HAKH, KOTOPHIMH 0003HAYaIOTCS
opraubl U yupexzaeHus MBJl cunbl u cpeicTBa, ydacTBYIOUIME B BBIMOJIHEHMHM Pa3IMYHbIX
CIIy’)KeOHO—ONepaTUBHBIX 3aj1au.
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TakTHueckue ycIOBHBIE 3HAKW HEOOXOJUMO HE TOJBKO 3HATh, HO M YMETh aKKypaTHO
YEPTHUTh, TAK KaK 03 3TOr0 HEBO3MOXXHO HAHECTH OOCTAHOBKY Ha KapTy (IUIaH, CXeMy) WJIH
COCTaBHUTh I'paUUeCKUl TOKYMEHT.

[Tpy BblUEpUMBAHMM CXEMbl MECTa MPOUCIIECTBUS HEOOXOOUMO 3HAaTh M YMEThb YETKO
YEpTUTh KPUMHUHAIMCTUUYECKHE YCIOBHBIE 3HAKHM, KOTOPBIMM IOKA3bIBAIOT pa3JIMYHbIE JETalld
IPOMCIIECTBUS WM IPECTYIUICHUS.

H3o0parxcenue pacmumenvHoz0 NOKpo8a, O00pPONCHOU  cemu, 2uopozpaguu,
HaceleHHbIX NYHKMO0G U MECIHBIX NPEOMeNnoe Ha Kapme.

7.1 Dnemenmul pacmumenbHo2o u NoOY8eHHO—2PYHMO0B8020 NOKPOEQ.

JUis M3ydeHus: 3JIEMEHTOB PacTUTENILHOTO M IOYBEHHO-TPYHTOBOI'O ITOKpOBa Hauboiee
npurofHbl Kaptel MacmTabos 1:25 000 — 1:100 000. ITo HUM MOXXHO yCTaHOBUTH OCHOBHBIE
JTAaHHbIE O PACTUTEIBHOCTU U I'PYHTE, HEOOXOAMMBIE JUIsl OLIEHKH MPOXOJUMOCTH, 3aLIUTHBIX U
MacKHpPOBOYHBIX CBOWCTB MECTHOCTH, a TaKKe Uil BBIABICHHUS MECTHBIX PpPECYpCOB
CTPOUTENBbHBIX MaTEPHUAJIOB.

Ha Tomorpadguueckux KapTax pas3IHyalOTCsl CIEAYIOUIHME THIIBI PACTUTEILHOCTH:
IpeBecHass (Jeca, POIIM U  OTHENbHbIE J€peBbs) M KyCTapHUKOBAs; TpPaBSHUCTasd,
NOJIyKyCTapHUKOBAsi, MOXOBas M JIMIIAWHUKOBAas; MCKYCCTBEHHBIC HACAKICHUS JPEBECHBIX,
KYCTapHUKOBBIX M TpPaBSHUCTBIX KyJIbTYp (Calpl, MapKW, 3alUTHbIE JIECHbIE I1OJIOCHI,
Pa3IMYHOTO PO/ TUTAHTALINH).

N3 pa3sHOBUAHOCTEN I'PyHTOBOI'O MOKPOBA Ha KapTax IOKAa3bIBAOTCA IVIABHBIM 00pa3oM
T€, KOTOpPBIE OTJIMYAIOTCS XapaKTepOM CBOeW moBepxXHOCTH. IIpu 3ToM pasznuuaroTcsi: TBEpAble
IPYHTBHI — CKaJIbHbIE U IOJIyCKaJIbHbIE (KAMEHHUCThIE ITOBEPXHOCTH); PBIXJIbIE IPYHTHI — IECKH,
KaMEHHCTBIE POCCHIIH, TaJCUHUKH, TNIMHUCTHIE U IeOCHOYHBIE MTOBEPXHOCTH; MOBEPXHOCTH C
MHUKpOpeabepoM, 00yCIOBIEHHBIM OCOOCHHOCTSIMU PACTUTEIBHOCTH U TPyHTa (KOUKOBATHIE,
OyrpucThie, IOJUTOHAIbHBIE TIOBEPXHOCTH).

PaznuuHble TUIBI PAcTUTENBHOIO IOKPOBA M TIpPyHTa H300pa)xkaloTcs Ha KapTax
YCTAaHOBJIEHHBIMHU JUIsl HUX YCJIOBHBIMM 3HaKaMM, (POHOBOM OKpackoll MX IUIOIIAJEH WM Ke
COYETaHUEM TOro M Jpyroro. Menkue OOBEKTHI (OTIENbHBIE AEPEBbsI U KYCThbl, HEOOJbIINE
pOILM, TakbIpbl, HE BbIpa)KAIOLIUECs] B MaciiTade KapThl) MOKAa3bIBAIOTCS BHEMACIITaOHBIMU
YCIOBHBIMHM 3HakaMH. Eciu B mpelenax KOHTYpa COYETAOTCSl YCJIOBHBIE 3HAKM HECKOJIBKHMX
TUIIOB PAaCTUTEIBHOCTU U TPYHTA, TO ATO YKa3blBaeT Ha HAJIMUYUE TAKOIO K€ pa3HOOOpa3us U Ha
MECTHOCTH.

Jlec — 310 IpeBecHast paCTUTEIBHOCTh BBICOTOW Oosiee 4 METPOB U COMKHYTOCTbIO KPOH
0,2 (mmomaap NPOEKIMHM KpOH K Iulomaau Bcero Jeca). llopomy mneca mnokasbiBaeT
MOSICHUTEIbHBINA YCIIOBHBIN 3HAK ((pUrypka XBOMHOTO WM JTUCTBEHHOTO JIEpEBa), KOTOPbIHA CTOUT
BHYTPHU KOHTYpa BMECTE C MOSICHUTEIbHON MOANUCHIO, YTOUHSAIOLIEH Mpeobaiatoniyo TopoaLy
nepeBbeB (Oepesa, Oyk, cocHa u T.11.). CMeIaHHbI Jiec 0003HAaYaeTCsl IBYMs 3HAKaMH (XBOMHOE
U JINCTBEHHOE JIEPEeBbsl), U3 KOTOPBIX JIEBBIM YKa3bIBaeT MpeoOsalaronlylo MOpoay; €ClIM OHa
coctaBisieT 6osee 80% Bcex epeBbEB, TO JIEC CUYUTAETCS OJHOPOJHBIM M 0003HAYACTCS OJTHUM
3HAaKOM Ipeobiaaatomiei moposl. CripaBa OT HOSACHUTENIBHOTO 3HAKA MOPOJIbI MOJIHCHIBAIOTCS
B METpax B BHJIE JpOoOH: B YHCIUTENIE — CPEIHSS BBICOTA JIEPEBbEB, B 3HAMEHATeNle — CPeIHss
TOJIIIMHA CTBOJIOB Ha BBICOTE TPYIM YEJIOBEKa; CIpaBa OT ApoOU — cpellHee PACCTOSHUE MEXTY
JIE€PEBbSIMH.

B necax mokaspIBaroTCS TakXKe IPOCEKM M MIYHIME [0 HUM JIMHUU CBSI3U H
AIIEKTpONepeaau, a TakKe MOJISHBI, UMelolIne 3HadyeHne opueHTUpoB. L{udpel o3HauvaroT: Ha
npocekax — MX IIHPUHY B METpax, a BHYTPU JIECHBIX KBapTajloB — HOMEpa KBapTaJOB.
Hymepanus kBapTanoB o0yierdaeT OpUEHTUPOBAHKE B JIECY, TaK KaK HA MECTHOCTH OHa ObIBAeT
yKa3zaHa Ha KBapTalbHbIX CTON0AX, TIOCTaBIEHHBIX B MECTax IE€PECEYEeHUsI IMPOCEK.
KycrapuukoM Ha  KapTax TOKa3blBalOT  HHU3KOPOCIYI0  MHOTOJIETHIOIO  JIPEBECHYIO
PacTUTEIBHOCTD, OTINYAIOILYIOCS OT JIEPEBHEB BETBICHUEM Yy CaMOM NOBEpXHOCTH 3eMiu. Kak n
Jeca, KyCTapHUKH MOJIpa3AesisiioT o mopoiaM (CTaBUTCS MOSCHUTENbHBIN 3HaK). [{udpa psgom
C TMOSICHUTENIbHBIM 3HAaKOM O3Ha4yaeT BBICOTY KyCTapHHKa B MeTpax. OTnenbHble KYCTHI,
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MMEIOLINE 3HAYEHHE OPUEHTHUPOB, MOKA3bIBAIOTCS CBOMM 3HAKOM, y KOTOPOIO LIEHTP KpYXKKa
COOTBETCTBYET MOJIOKEHUIO KYyCTa HA MECTHOCTH.

BonoTa nmpu nzo0pakeHnH Ha KapTax MOApa3IeIstoT:

a) 10 CTETEeHU MPOXOJUMOCTH Ha: MPOXOAUMBIE, TPYAHOIIPOXOAUMBIE U HEIIPOXOIUMbIE;

0) 1Mo XapakTepy pacTUTENbHOI'O MOKpPOBAa Ha: TPABSHUCTBIE, MOXOBbIE U KaMbIIIOBHIE
(TPOCTHUKOBBIC).

['myOuHa MPOXOIUMBIX M TPYIHOIPOXOJUMBIX OOJIOT MOAMUCHIBAETCS (B METpax) psiioM
C BEPTUKAJIbHOM CTPEJIKOM, YKa3bIBAIOILIEH MECTO IIPOMEpPA.

Pa3HOBHIHOCTH PacTUTENBHOIO ITOKPOBA U XapaKTep MOBEPXHOCTH OOJIOT MOKA3bIBAIOTCS
coueTaHHeM 3Haka 00JI0Ta C COOTBETCTBYIOIIMMU 3HAKaMU Jieca, KyCTapHHUKa, KaMblIllla, KOYeK U
T. II.

[Ipu wu3yyeHun OOJIOT MO KapTe HE CIEIyeT IOJHOCTbIO TIOJaraTthCsi TOJBKO Ha
[IOKa3aHUsl KapThl, HAJ0O YTOYHATH UX HENOCPEACTBEHHO HAa MECTHOCTH IyTeM pa3Beaku. O
MPOXOJUMOCTH HEIb3sl Cy[IUTh TOJBKO MO YCIOBHOMY 3HaKy 00J0Ta, OJHOBPEMEHHO OJIKHBI
YUUTBIBAThCSI CIAEAYIOLIUE IaHHBIE:

a) riryouHa 6onoTta (1o OTMETKaM ITyOHH, MOAMUCAHHBIM Ha KapTe).

0) xapakTep pacTUTEIHLHOTO MOKPOBA (110 YCIIOBHOMY 3HAKY PACTUTEILHOCTH).

B) ¢opma penbeda (1Mo TOpU30HTAISIM Ha OOJI0TE U BOKPYT HETO).

N3yuenne penbeda npu orieHKe 00JI0T BaXKHO MOTOMY, YTO OH BO MHOTOM OTIPE/IEIISIeT UX
CBOICTBa: UX OYEpTaHUE U TIYOMHY, BBHICOTY CTOSIHHSI TPYHTOBBIX BOJ, CTOK BOJBI M CHUCTEMY
€CTECTBEHHOI'0 JpeHaxa.

['pyHTHI Ha KapTax MOKa3bIBAIOTCS JIUIIb T€, KOTOPHIE PE3KO OTIUYAIOTCS XapaKTepOM
CBOEHM MOBEPXHOCTH: — IECKH, COJIOHYAKH, TJIMHUCTHIE MOBEPXHOCTU (TAKBIPBI), TaJ€UHUKH,
KaMEHHUCTBIE TOBEPXHOCTH (BBIXOJIbI KOPEHHBIX MOPO) U AP.

Kaxknast u3 3TUX TUIOBBIX pa3HOBUIHOCTEH I'PYHTOBOI'O MOKPOBA JIETKO PACIO3HAETCS Ha
KapTe MO HAYEepPTaHHIO M KOPUYHEBOW OKpAacKe CBOETO YCJIOBHOTO 3HaKa, 32 HMCKIIOYEHHUEM
COJIOHYAKOB U OO0JIOT — BBIJEJSIOTCS IITPUXOBKOW CHHETO 1[BE€Ta U TAaKbIPOB, IIOMIAAN KOTOPBIX
UMEIOT Ha KapTe OpPaHkKeBYIO (POHOBYIO OKPACKY.

Tuopozpagpus u ooposrcnasn ceme.

Tonorpaduyeckue KapThl HOJPOOHO MOKa3bIBAIOT M XapaKTEPU3YIOT BCE BaKHEHIIME
00BeKThI TUApOrpaduu U JOPOKHOM CETH CO BCEMU OTHOCSIIMMUCS K HUM THPOTEXHUYECKUMU
Y IOPOKHBIMU COOPYKEHUSIMH.

PaccMoTpuM oOcHOBHBIE mpaBuia H300pakeHUs STHUX OOBEKTOB Ha Kaprax. Ha
TOMorpaguUecKuX KapTax IOKa3bIBAIOTCS CJEIYIOIME OCHOBHbIE OOBEKTBHI T'MIpOrpaduu:
noOepekbe W HpUOpeKHas IMoJioca MOpeW; o3epa, Mpyapl U JpYrHe €CTECTBEHHBbIE U
UCKYCCTBEHHbIE BOAOEMBI; PEKH U KaHAJIbI; KOJIOJIBI U BOJHBIE HCTOUHUKH.

[Ipy wm3ydyeHuH 3TUX OOBEKTOB IO KapTe HEOOXOIUMO HMETh B BHUJY CIEAYyIOLIEe:
OeperoBast JTMHHUSA, TOOEPEKbE U MPUOPEkKHAST MOJI0CA MOPEH, KPYIHBIX 03€p M JPYTUX BOJHBIX
OacceliHOB 0TOOpa)kaloTCsl Ha KapTe ¢ MAKCUMAaJIbHOM MOJHOTOW M TOYHOCTBIO, JIOIMYCKAaeMOM
macmTaboM. 1o kapTe mpu 3TOM MOXKHO YCTaHOBHTD:

1. Tounoe ouepranume OeperoBoW JWHWUU, THUM WU XapakTep OEperoB W MOOEPEKbS.
N3o0paxkaemas Ha KapTe OeperoBasi JIMHUS MOpPsSI COOTBETCTBYET HauOoJiee BHICOKOMY YPOBHIO
BOJAbl — JIMHUM TpuOOs BO BpeMmsi mnpuiuBa. PailoHbl moGepexuil ¢ NpUIMBHO—OTIMBHBIMU
KOJICOAHUSIMHU YPOBHSI BOJIBI OTMEUAIOTCS HAa KapTax MOJMHCHIO CHHETO LBETa BJOJb OeperoBoi
JMHUM U YKa3bIBA€TCsl B METpax CpelHss BeJIMYMHA NMpuiinBa. beperosast muHUs pek, o3ep U Ap.
3aKpBITBIX BOJIOEMOB COOTBETCTBYET JIMHUM Ype3a BOJbl B MEKEHbD.

2. Hanuuue u xapaktep OeperoBbix oTMeNel, Mesneil 1 6eperoB OCyIIKH, T.€. IPUIUBHO—
OTJIMBHBIX MOJI0oC. OCOOBIMU YCIOBHBIMU 3HAKaMHU MOKa3bIBAIOTCS IMOJIBOJIHBIE, HA/IBOJAHBIE U
OCBHIXaloIllie KaMHU, HaJ[BOJIHbIE CKaJIbl U JIpyrHe O0OBEKThI, XapaKTePU3YIOIINe KayecTBO JAHA U
MIOJIX0/I0B K Oepery, J0CTYIMHOCTb OOEpexkbsi CO CTOPOHBI MOPSI U YCJIOBUS JecaHTupoBaHus. Ha
KapTax TOYHO HAaHOCSTCS BCE OT/AEIbHO PACcIOJI0KEHHBIE OCTPOBA Ha MOPSX, 03€pax U peKax.
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[Toka3bIBalOTCS TaKkXKe BCE BBIpAXKAIOIIMECS B MaciiTabe KapThl 03epa, MPyAbl U Ipodne
BOJIOEMbI, UMEIOIIME 3HAU€HHE OPUEHTHPOB.

Pexkn, xaHaibl M TpOYME BIIEMEHTHI PEYHBIX CHCTEM H300paXKaroT C COXpaHEHHEM
o100 eMCTBUTENILHOIO OYepTaHUsl OEperoBbIX JIMHUM M C OTOOpa)K€HHEM BCEX OCHOBHBIX
NOKa3aTesel, XapaKTepU3yoIUX MPOXOAUMOCTb PEUHBIX PYCENl U MOMM.

HeOounbiime peku 1 pydubH, UpUHA KOTOPBIX B MaciTabe kapTel MeHee 0,4 MM, a Takxke
KaHaybl mupuHON MeHee 0,8 MM Ha KapTe HM300pa)xar0TCs BHEMACIITAOHBIMH YCIOBHBIMU
3HAaKaMU B OIHY WJIM JIBE JIUHUM B 3aBUCUMOCTH OT UX LIMPHUHBI.

Hlupuna u riyOuHa peK W KaHAJIOB MOANMCHIBAIOTCS (CHHUM LIBETOM) B BUZIE OpoOuU: B
YHUCIUTENe — HMIMPUHA B METpax, B 3HaMmeHaTene — riyonHa. CKOpOCTh TEUeHHUs B METpax B
CEKYH/ly OJIIMCBIBAETCS BJOJIb CTPEJIKH, YKa3bIBAIOIIEH HAIIPABIECHUE TEUCHUSI.

Bbpozsl Ha pekax 0003HAYaIOTCS YCIOBHBIM 3HAKOM C MOJIUCHIO Op. U C YKa3aHUEM €ro
[IyOMHBI U JUIMHBI B METpax (YUCIINUTENb), XapakTepa I'pyHTa JHA (3HAMEHaTellb) U CKOPOCTh
TedeHus B M/cek. CUMBOJIBI 1711 0003HAaYEHUs XapaKkTepa JHa:

K — 1HO KaMeHHCTOE, C KPYIHBIMU KaMHSIMU;

T — TBepoe, poBHOE (KaMEHUCTOE, FAJIECYHUKOBOE MIIH II€OEHOUHOE);

IT — mecuanoe MIOTHOE;

B — Bsi3koe (TIIMHUCTOE, HITUCTOE).

Ha pekax moka3bIBaloTCS COOTBETCTBYIOLIMMH YCIOBHBIMU 3HAKAMHU MOCTBI, HApPOMBI,
HEepeBO3bl, a TaKXe IUIOTHHBI, IIJII03bl W JIpyrue TUAPOTEXHUYECKHE COOpPYKEHHUS C HuX
XapaKTepUCTUKAMHU.

[udps! y cuHero kpyxka Ha Oepery peku (kKaHaia, 03epa, BOJAOXPAHUIIMUILA) 03HAYAIOT
OTMETKY (BBICOTY) ype3a BOJIbl B METpaXx.

Kool U BoAHbIE UCTOYHUKU (KJIFOYHM, POAHUKH) MOAPOOHO IMOKA3bIBAIOTCS JMIIbL B
3aCyIUIMBBIX M 0€3BOAHBIX paiioHax. Cpelu KOJOJLEB BBIACISAIOTCS IVIaBHBIE, OTJIMYAIOIIMECS
HauOOJIbIIEeH HAMOJIHAEMOCThIO, XOPOLUIMM KauyeCTBOM BOJBI U BaXKHbIE KAK OPUEHTHUPHI.

B paiionax, xopomio 00€CHeUYeHHBIX BOJOW, M300pa)KalOTCS TOJBKO T€ KOJOALBI H
MCTOYHUKHU, KOTOPBIE PACIOJIOKEHBI BHE HACEJIIEHHBIX IIYHKTOB U UMEIOT 3HAYEHUE OPUEHTHUPOB.
VYcI0BHBIE 3HAKU KOJOJIEB U BOJOMCTOYHUKOB CONPOBOXKIAOTCS MOSICHUTENBHOM MOJIHUCHIO,
o3Hauarome poa 00beKTa (kK — KOO, apm.K. — ApTe3UAaHCKUI KOJOeL, ucm. — UCTOUHUK, KIL.
— KJIt0Y, p0o0. — POJIHUK).

VY 3HAaKOB IJIaBHBIX KOJOJIEB (MCTOYHMKOB) B 3aCyLUIMBBIX pailoHaX, Kpome TOro,
MOMEIAETCSl UX XapaKTepucThka. B uncnutene — abcontoTHasl BHICOTa MOBEPXHOCTH 3€MIIU Y
KOJIO/ILIA, B 3HAMEHaTeJse — r1yOnHa Kojo/ia B MeTpax. COOKy B CKOOKaX yKa3bIBaeTCsl KAUECTBO
BOJIbI, HampuMep, cos. (CojieHasl) WM COCTOSIHHME KOJIoAla, Hampumep, cyx. — cyxoi. I[locne
CKOOOK MOAMHUCHIBAETCS] CKOPOCTh HAMIOJHEHUS KOJIO/LA BOJOH (B IUTpax B Yac).

JopoxHas cerb. OCHOBHBIMU TpeOOBaHMSIMHM, MpPEIbABISIEMbIMA K H300pa’KEHUIO
JIOPOXHOM CETH Ha TOmorpapuueckux Kaprax, sBISIOTCS: TOUHOE OTOOpakeHHe ee HauepTaHUs,
YeTKUH TIOKa3 Kjacca KaXJOW JOpOTrM U €€ COCTOSIHUS, MOJPOOHBIM MOKa3 JOPOKHBIX
COOPYXKEHMM, XapaKTEpU3YIOIIMX TEXHUUYECKYH0 OCHAUICHHOCTh JOPOTM M SABIISIOIIUXCS
opueHtupamu. Ocoboe BHUMaHHE YAENIAETCS YETKOMY M300paKeHHUIO yYaCTKOB JOPOT Y MOCTOB,
nepenpas, B TECHMHaX, Ha 00JOTaXx M B JPYrMX MecTax, e o0be3]] 3aTpyIHUTEICH WU
HEBO3MOJKEH.

JlaHHbIe, 0cOOEHHO O KJIacce JIOpor, IUPUHE, YCTPOUCTBE UX Mpoe3kel 4acTH (II0JI0THA)
U TEXHUYECKOM OOOpYyJOBaHMHU, HAIOT BO3MOXXHOCTh H3Yy4aTb M OIEHMBAThb IO KapTe
HKCIUTyaTal[MOHHBIE BO3MOXHOCTH JIOPOT: MX MPOIYCKHYIO CIIOCOOHOCTbH, I'PY30I0bEMHOCTb,
BO3MOXXHBIE CE30HHbIE W3MEHEHHs YCIOBUN MEPEIBUKEHUS — U B COOTBETCTBUU C O3TUM
IIPOU3BOJUTH NPEABAPUTENIBHBIE PAaCUeThl IPU IUIAHUPOBAHUM M OPraHU3alluyu MEPEABIKEHUS U
MEPEBO30K 110 HUM.

Xenesznble 1oporu U300pakaroOTCsl Ha KapTax C MOjApa3AeieHUeM: — M0 IUPUHE KOJIeH:
JIOPOT'Y HOPMAJIbHOM KOJIEW U Y3KOKOJICHHBIE;

29



— 10 YMCIy NyTEeH: OJHOIYTHBIE, ABYXIYTHBIE, TPEXIYTHBIE (YMCIIO MYyTEH YKa3bIBAETCS
Ha KapTe IITPUXaMHU Ha YCIOBHOM 3HAKe JOPOTH);

— 110 BUAY TATH: JIEKTPU(PHUIMPOBAHHBIE U C TTAPOBOI WM JTU3EIBbHON TATOM;

— 10 COCTOSIHUIO: JIEHCTBYIOIINE, CTPOSIIMECS U pa300paHHBIE.

Oco0bIMH YCIIOBHBIMHM 3HaKaMH H300pakaroTCsi TpaMBaiiHbIC JUHHH (BHE HACEICHHBIX
IYHKTOB) M MOJIBECHbIE Toporu. Ha »*ene3HpIX Joporax MoKa3bIBalOTCS BCE KEJIE3HOIO0POKHBIE
CTaHLUH, pa3be3/bl, MIaT(GOpPMbl U OCTAHOBOYHBIE ITYHKTHI, & TaK)Ke pabodne Ka3apMbl, OJOK—
nocthl. VX n300pakeHusl CONPOBOXKIAIOTCS COOTBETCTBYIOLUIMMU COKPAILEHHBIMHU MOJIIUCIMH,
YKa3bIBAIOIIUMH POJ 00BEKTA: CM., pd3., Nai., OCM. U., Ka3., 61.—n. ¥ T.IL.

ABroryxessie oporu. Ilpu usydenun nopor no kapre HeOOXOAUMO HE TOJIBKO XOPOILO
pa3duparbcsi B HAUEPTAHUU UX YCIOBHBIX 3HAKOB, HO OTYETJIMBO MPECTABIATH ce0e XapakTep
OCHOBHBIE CBOMCTBA KaXKIOH JOPOTU U C YUETOM OCOOEHHOCTEH pa3iIMuHBIX Y4aCTKOB JIOpOT B
3aBHCHUMOCTH OT penbeda, MOUBEeHHO-TPYHTOBBIX U IPYTUX YCIOBHI MECTHOCTH.

OcHOBHBIE IIpaBHJa HM300paKEHHUsS AaBTOTYKEBBIX JOPOI Ha KapTax CBOJAATCA K
CIIEYIOIEMY.

ABTOCTpajbl, YCOBEPLIEHCTBOBAHHBIE 1I0CCE, IIOCCE U YIIYYILIEHHBIE TPYHTOBBIE JOPOTU
MIOKa3bIBAIOTCS BCE HE3aBUCUMO OT I'yCTOTBI JOPOKHOM ceTH. [loporu xe 0osiee HU3KUX KJIacCOB
npu U300pa’keHUH paiioHOB € T'YCTOM JOPOKHOM ceThlo HaHOCsATCA ¢ orOopoM. [Ipennourenue
JUIsl HAaHECEHMsI Ha KapTy IMpPU 3TOM OTHAeTcs JA0poraMm, KOTOpbIE COEIMHSAIOT HaceleHHbIE
IYHKTBHI [10 KpaTyaiIliuM pacCTOSIHUSIM U SIBJISIOTCA Oosiee yJOOHBIMU JUISl IBUOKEHUS.

[TemexoHble TPOIBI HAHOCATCS BCE JIMILb B TPYIHOJOCTYIHBIX palioHax (ropsl, 000Ta
U T. I.), Ha yyacTKax, IJie HeT JApYyrux nyreil cooduienns. B octanbHbIX pailoHax MOKa3bIBalOTCS
JIMILb T€ TPOIIbI, KOTOPBIE CIIYXKaT €IMHCTBEHHBIMH IYTAMHU K BaXKHBIM O0BEKTaM WJIU ABJISIOTCS
OpPUEHTUPAMHU.

Ha aBrocTpagax u 1IOCCEHHBIX OpOrax BJOJIb YCIOBHOI'O 3HaKa IOAMMCHIBAETCS HX
TeXHUUYecKas xapakrepuctuka. Hampumep, 8 (12) b. D10 o3Hayaer: 8§ — mupuHa TOKPHITHS B
MeTpax, 12 — mupuHa Bcel IOpOru OT KaHaBbl 1O KaHaBbl, b — Marepuan MOKpeITUA —
OynbokHUK (A — acdanbT win acdansTodeToH, bp — Opycuarka, I' — rpasuii, K — xonotsrii
kameHb, K — ximnkep, 1| — nementoberon, Iln — mak, L[ — mebens). Ha ymydmeHHbIX
TPYHTOBBIX JIOPOTax YKa3bIBaeTCs OOBIYHO TOJIBKO IIMPHUHA JIOPOTHM OT KaHaBbl O KaHaBBI.
[upuHa TpyHTOBBIX (MPOCETOYHBIX) IOPOT MOANMCHIBAETCS JUIIbL B MECTax, IJe MPOe3]
BO3MOYEH TOJILKO 110 caMoii gopore (B jiecy, Ha 60JI0Te, B BBIEMKE U T.I1.).

Mocrtbl. VYcioBHblE 3HakM 0ojiee KPYHNHBIX U BaXKHBIX MOCTOB COIPOBOKIAIOTCS
HNOSCHUTENBHON TOANHUCHIO, YKa3blBawolleil Martepuan noctpoiiku (/] — nepeBsHHBIA, M —
metannueckuif, K — xamennsiif, )Kb — xene300eroHHblit). Bosibiime MOCTBI, MPOTSHKEHHEM
6onee 1,5 — 2 MM B MacmtaGe KapTbl, MOJAPA3AEIAIOTCS IMPH 3TOM MO KOHCTPYKLIHHU
(IByXBsIpyCHBIE, IOJbEMHbBIE, PA3BOJIHbIE, IIETIHbIE, KAHATHBIE, HA IJIaBy4YUX ONOpax), KOTopas
YKa3bIBA€TCSl COOTBETCTBYIOIIMM PHCYHKOM HX YCIOBHOIO 3Haka. MOCTBI uepe3 KaHaBbl U
JIpyrue He3HauuTeNbHbIe MPEensITCTBU (YK€ 3 M) Ha TPYHTOBBIX JOpOrax MOKa3bIBAIOTCA JIMILIb
T€, KOTOPbIE UMEIOT 3HAUEHNE OPUEHTUPOB.

[Mudpsl, noanucaHHbIE OKOJO YCIOBHOIO 3HAaKa MOCTa, O3HA4yaloT: mepen ApoObio —
BBICOTY MOCTa HaJ| BOJIOM, B YMCIIUTENE — JJIMHY U IIUPUHY MOCTa B METPax, B 3HaMEHATele —
€ro Ipy30M0AbEMHOCTh B TOHHAX.

Hacenennvie nynkmot, npoMbluiiieHHble U Opy2Ue 00bEeKmbl.

[TonpoOHOE W3y4YeHHE HACEJIEHHbIX IYHKTOB IPOU3BOJIUTCS TJIaBHBIM 00pa3oM 10
kaptam macmTaboB 1:25 000 wium 1:50 000 1 cnenuansHBIM IJ1aHaM 0oJiee KPYITHOTO MaciiTaba.

Ha »Tux kaprax M miuaHax HauOoJjiee MOJHO M TMOAPOOHO MOKA3bIBAIOTCS: BHELIHUE
OUEpTaHHUA, IUIAHUPOBKA, XapakTEp M IUIOTHOCTh 3aCTPOMKHM HACEJIEHHBIX IIYHKTOB; TOYHOE
pacrojoXeHue YWl NpPOoe30B, IEepPeKPEeCTKOB, IUIONIa/el, MapKoB, Calo0B M JIPYrHX
HE3aCTPOEHHBIX YYacCTKOB C BBIJEJICHUEM IVIaBHBIX YIHMI, & TaKXe BBIJAIOLIMXCS 3aHHH,
BaXHEHIINX 0OBEKTOB U OPUEHTHPOB.
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Bmecte ¢ Tem maercss XapakTepUCTHKa HACENEHHBIX IMYHKTOB MO WX TUIy (Topoja,
MOCEJIKA  CEJIbCKOTO0  TUMA M JpYrue), YUCJICHHOCTH HACeNIeHHS U  TOJUTHUKO—
a/IMUHUCTPATUBHOMY 3HAUYEHUIO.

[TnoTHO 3acTpOCHHBIC KBapTaIbl HACEJIICHHBIX MMYHKTOB Ha KapTax macmrTabos 1:25000 u
1: 50000 m3o0pakaroTcs ¢ MoApasIeiICHHEeM UX Ha KBapTaibl ¢ mpeobdnaganuem (6omee 50 %)
OTHECTOWKHX MOCTPOCK (KUPMHUYHBIX, KaMEHHBIX, >KEJIC300€TOHHBIX) U HE OTHECTOMKHX
(IepeBsSHHBIX, TIMHOOUTHBIX, caMaHHBIX). CTENneHb OTHECTOMKOCTH IOKa3bIBaeTcs (POHOBOM
OKpPacKoW KBapTaJIOB COOTBETCTBYIOIIETO [[BETA.

Ha xaprax macmra6oB 1:100 000 u 1:200 000 Takoro moapasiesneHus HEeT, U BCe
3aCTPOEHHBIE KBapTajibl M300pakaloTcs CIUIOIIHOW 3aJMBKOM uYepHOro IBeTa. B HacemeHHBIX
MYHKTaX C pacCpeA0TOYCHHOMN U OECCUCTEMHON 3aCTPOMKON OTHECTOMKOCTh CTPOSHUH Ha KapTax
HE OTOOpaXKkaeTcs.

N300paxeHusi BCEX HACEIEHHBIX IYHKTOB CONPOBOXAAIOTCA  MOANHUCAMHU  HX
opuIMaNbHBIX Ha3BaHMWM. PazMep M Hauepranue wmpudTa 3TUX MOANMUCEH YKA3bIBAIOT THII,
MOJIMTUKO—aIMUHUCTPATUBHOE 3HAUEHUE U YUCIIEHHOCTh HACEIECHMUS.

YeMm kpymnHee MOAMNKNCH Ha3BaHUS IYHKTa, TeM OH OOJblIe MO-CBOEMY MOJUTHKO—
aJMHHHUCTPATUBHOMY 3HAUEHUIO WJIM IO KOJIMYECTBY HaceieHus. [loa Ha3BaHHMEM IOCENKOB
CEJIbCKOTO U JIaYHOTO THUIIOB MOAINUCKHIBACTCS YUCIIO JOMOB M TIOMEUIAIOTCS BCE APYTUe MOANHUCH
Y YCJIOBHBIE 3HAKH, yKa3bIBaIOIINE HA HAJIMYME B HACEIIEHHOM IIYHKTE TE€X UM UHBIX OOBEKTOB.

[Tpou3BoaCTBEHHBIC IPEINPHUATHS U COOPYXKEHHS Ha KapTax maciitados 1:25000 — 1:100
000 mnoka3spIBatOTCsl BCE, 3a HCKJIIOYEHHEM pACIOJOXKEHHBIX B HACEJNEHHBIX IYHKTaX. 3J1€Ch
MOKA3bIBAIOTCS JIMIIL HanboJiee BblAaromuecs 00beKThI, TIABHEHIIINE OPUEHTUPDI (COOPYKEHUS
0alIeHHOT0 THITA, 3aBOJICKUE TPYOBI U T. 11.).

B 3aBucuMocTH OT pa3MepoB 3aHUMAEMOM IUIOIIAIU OOBEKTHl M300paXKAIOTCS 3HAKAMU
COOTBETCTBYIOIINX CTPOCHUH M COOPY)KCHUH B MaclITade MM K€ BHEMACIITAOHBIMH 3HAKAMHU.
BHyTpu KOHTYpOB OOBEKTOB, BBIPAKAIOUIMXCS B MacHiTade KapThl, BHEMACIITAOHbIE 3HAKHU
3aBOIOB M (paOpPUK, DIIEKTPOCTAHINI, METEOPOIIOTUIECKUX CTAHIMIA HE CTABSTCS.

3aBosackue U (pabpuyHble TPyObl Ha TEPPUTOPHIX MNPEANPUATHH, HM300pakaeMbIX B
MaciTade, MoKa3bIBalOTCs CHEMATbHBIM YCIOBHBIM 3HAKOM; LIM(PBI IPU 3TOM 3HAKE 03HAYAIOT
BBICOTY TpyObl B MeTpax. [Ipm 0003Haue€HUMM MPOMBIIUICHHBIX HPEANPUATHH, MIAXT, MECT
JNOOBIUM TOJE3HBIX HCKOMAEMBIX OTKPBITBIM CHOCOOOM M T. M. IMOMELIAIOTCS TOIIHCH,
yKa3plBalole poa oOBeKTa WIM TPOM3BOACTBA (mMpoAykra oObrum). Takumu ke

MNOACHUTCIBHBIMU COKpall€HHbBIMHA oA CAMUA COIIPOBOKAAIOTCA 0003HaUYCHHUS
CEIbCKOXO03S1ICTBEHHBIX 06LeKTOB, PACIIOJIOKCHHBIX OTACIIBHO.
FGOILC3I/I‘-I€CKI/IG ITYHKTBI u OTACIBbHBIC  MCECTHBIC npeaMeTel —  OPUCHTHUPHEI.

['eone3ndyeckMMU MyHKTAMU HA3bIBAIOTCS TOYKH Ha 3€MHOW MOBEPXHOCTH, MOJIOKEHHE KOTOPBIX
(KOOpAMHATBI W BBICOTHI HAJ YPOBHEM MOPS) TOYHO ONPEACICHO W MPOYHO 3aKPEIUICHO
(0003HaYEHO) HA MECTHOCTH.

FeOI[C?:I/ILIeCKI/Ie IMYHKTBI UMCIOT 6OJ'IBIHO€ S3HAYCHUEC: OHM CJIYKAaT MCXOJHBIMHU TOYKaAMH
JUIS TIPOU3BOJICTBA CHEMOK M JIPYTHX TOYEYHBIX HW3MEPHUTENIBHBIX pPa0OT Ha MECTHOCTH.
Feonewmecmxle IMYHKTBI HAHOCATCS Ha KapThI C MaKCUMAaJILHOMI TOYHOCTBIO; OKOJIO UX YCIIOBHBIX
3HAKOB Ha KapTe CTAaBITCS OTMETKH, YKa3bIBAIOIIHAE BHICOTY MECTOIOIOKEHHUS IYHKTa B METPax
HaJl yPOBHEM MOpH.

C 0co00# TIIATENIFHOCTBI0 HA KapTax H300pa)aroTCs TaKXKe OPHEHTHPBI, K KOTOPHIM
OTHOCST MECTHBIE TIPEAMETBI, JIETKO OTMI03HABAEMbIEC Ha MECTHOCTH.

OpueHTHPBI IOPA3ICIIIOTCS Ha JIBE TPYIIIbL:

a) BBIIAIONIUECA MECTHBIC IMTPCAMETHI, BUANMBIC U3IaJIN (BI)ICOKI/IC 30aHHA U COOPYKCHUA
OalIeHHOTO THIIA, TPYOBI 3aBOJIOB M (paOpUK, paTuoMadThl, TEPPUKOHBI, TAMITHUKHU, KypTraHbI,
CKaJIbI—OCTaHIIbl, OT/I€IbHBIE IEPEBbS, POIIU U T. I1.);

0) KOHTYPHBIC TOYKH W TPEMEThI, HE BO3BBIIIAOIINECS HAJl TOBEPXHOCTHIO 3EMJIH, HO
COXPaHSIONIMECS JUTMTEIbHOS BPEMsi M XOPOIIO 3aMETHBIC HAa MECTHOCTH (NIEPEKPECTKH U
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Pa3BUIIKU JIOPOT, PE3KO 0003HAYCHHBIC YIIIbl KOHTYPOB M M3THOBI PEK U PYYbEB, MEPEKPECTKU
TJIABHBIX YIIWI] B HACEJICHHBIX ITyHKTAX | T.I1.).
8. Obwue npasuna umenus Kapm.

YreHne KapThl — NPEACTABICHHWE pEaJbHONM MECTHOCTH MO ee Tpadudeckomy
M300paXEeHMUIO.

Meroauka M3y4eHUs] U OIEHKH MECTHOCTH MO KapTe CBOAUTCS K CIEIYIOUIMM OOIIMM
IpaBUJIAM:

1. MecTHOCTh IO KapTe H3y4aeTcss HM30MpaTeNbHO, T.C. HM3Y4YalOTCs TOJIBKO TE €€
AJIEMEHTBI, KOTOPhIE OKA3bIBAIOT BIUSHUE HA BHITTOJIHEHHUE 3aa4H.

2. DJIeMEeHThI MECTHOCTH M3YYarOTCS M OLICHUBAIOTCS HE M30JUPOBAHHO JPYT OT Apyra, a
BO B3auMHOM cBsizu. [Ipu 0OBsSCHEHMM 3TOTO IpaBWIA IMOJE3HO OTMETUTh, YTO MECTHOCTH Ha
0OCBYIO JCATENBHOCTh TOJPA3JCICHUN BIUSACT IUAICKTHYCCKU. TakK, pe3KoIepeceueHHBINH
penbed obreryaeT OpraHu3aIrio 3alIUTh BOWCK OT OPYXKHS MacCCOBOTO TIOPAKEHHUS, HO BMECTE C
TEM OH CHIJKAeT IMPOXOJUMOCTH; JISCHBIE MAaCCHUBBI 00ECIICUMBAIOT YCJIOBHS MACKHPOBKH W
OJIHOBPEMEHHO YXY/IIAIOT YCIOBUS BEJICHUS OTHS U YIIpaBJICHUSI BOMCKaMHU.

3. OQHOBPEMEHHO € U3YYEHUEM MECTHOCTH 3alIOMUHAIOTCSI €€ OCHOBHBIE 3JIEMEHTHI IS
TOTO, YTOOBI TPHU BBIMOJHEHWHW OOEBOM 3amayM MO BO3MOXXHOCTH MEHBIINE OOpamarbes K
TonorpaduuecKor Kapre.

MecTHOCT, TIO KapTe OOBIYHO HW3YYaeTCs B TAKOW IMOCIEAOBATEIHHOCTH: CHadaja
OTIPENICSAETC TUIl MECTHOCTH, €€ OCOOCHHOCTH M OCHOBHBIC TaKTHMYECKHE CBOWMCTBA; IOCIIC
ATOr0 ACTAIBHO U3Y4YaAIOTCS M OICHUBAIOTCS TAaKTUYECKHE CBOMCTBA YYACTKOB U OTACIIbHBIX €€
3JIEMEHTOB; PE3yJIbTAaThl U3YUEHHUS U OLICHKH MECTHOCTU aHAJIM3UPYIOTCS COBMECTHO C APYTUMU
AJIEeMEHTaMu 00CTaHOBKH, B PE3yJbTaTEe YETO JCIAIOTCS BHIBOJIBI.

®opma mnpeacTaBjieHMs pe3yJbTara: [IpegocTaBuTh BBINOJHEHHOE 33/JlaHHE B
KOHCIIEKTE.

Kpurepun OLEHKH: JIOTUYHOCTh MPEJACTABICHHOIO MaTepHala, pPalHOHAIBHOCTh
BBIOpAHHOM CTPYKTYpBI pabOThI, aKKYPaTHOCTh. HATJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBUH
C PEKOMEH/IAIHSIMH.

- OLIeHKa «OTJIMYHOY» CTaBUTCS, €CIIM 33JaHHE BBIIIOJIHEHO BEPHO U JIaHBI TIOJHBIE OTBETHI
Ha BOTIPOCHI.

- OLIeHKa «XOpOII0» CTaBUTCS, €CIM XOJ BBIMIONHEHUS 3a/laHds BEPHBIM, HO ObLIa
JIOITYIIIEHA OJTHA WJIH JIBE OIITMOKH, THOO B OTBETAX HA BOIPOCHI JOIYIIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CIH TPHUBEIECHO HEMOJIHOE BBHIMOJHEHHE
3aaHus (YIYIICHBl BaKHBIC TEXHUYECKHE XapPaKTEPHCTHUKH), JTUOO B OTBETaX HA BOIPOCHI
JOTYIIIEHBI TPYObIe OIINOKH.

- O1ieHKa «HEYA0BJIETBOPUTEIbHOY CTABUTCS, €CITU 33/1aHNE HE BHIITOJIHEHO.

IIpakTHyeckoe 3ansaTHe Ne 3.
OmnpeaeneHue OpMeHTHPHBIX YIJIOB HANIPABJIEHUH 10 KapTe.

Hean padorsr:
HayuuTtbcs onpenensTe OpUEHTHPHBIE YIIIBI HAIIPABJICHU 1O KapTe.

Boinosnus padory, Bel Oyaere:
yMmemp: YATATh CUTYAllMH Ha IJIaHAX U KapTax.

MarepuanbHoe obecniedeHne: CXeMbl, TAOJIUIIBI, TUTAKATHI. HHAUBUAYATbHBIC 3aaHUSI.
3amanmue:

1. onpenenuTe OPUEHTUPHBIE YIIIBI

2. onpeeNuTh OCHOBHBIE HAMPABIIEHUS 110 KapTe.

Kparkue TeopeTruyeckue cBeleHUsN:
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K yrnmam opueHTHpOBaHMS JIMHUN OTHOCSTCS JUPEKLUUOHHBIA Yroj, WCTUHHBIA H
MarHUTHBIN a3UMYTBHI.

g ompeneneHuss MO KapTe HCTUHHOrO asumyrta Hekotopoil smHuun BC (puc.12)
HCIIOJIB3YIOT TPaJyCHYIO paMKy KapTel. Uepe3 HayalbHyH TOUKYy B 3Toil JIMHMM HpOBOAST
[apauleJIbHO BEPTUKAJIBHOM JIMHUM TIPagyCHOM paMKU JIMHM MCTUHHOTO MEpUJuaHa
(mynktupHast auHHS NS), a 3areM TeoAe3UYEeCKHM TPAHCIOPTUPOM H3MEPSAIOT BEIUYHUHY
MCTUHHOTO a3UMyTa Agc.

s ompeneneHuss Mo KapTe IUPEKIHUOHHOTO yria Hekoropod muuHuu [E (puc. 12)
MCIOJIb3YIOT KUJIOMETPOBYIO CETKY KapThl. Uepe3 HauaiabHyI0 TOUKy D mpoBoasT mapaiesibHO
BEPTUKAIBHOW JIMHUU KUJIOMETpPOBOW ceTku (myHktupHas jguHus KL). TIpoBenennas nuHus
Oyzner mapayuiensHOU ocu aOcmuce npoeknuu ['aycca, T. €, 0ceBOMYy MepuAMaHy JaHHOW 30HBI.
JIMpEeKIHOHHBIN YrOJl Ode U3MEPSIOT I€0I€3NYECKUM TPAHCIIOPTOM OTHOCUTENIBHO MPOBEACHHOU
muann KL, Crnepyer oTMETMTb, 4YTO W JUPEKLUMOHHBIA YroJl M WCTUHHBIA a3UMYThI
OTCUMUTBHIBAIOTCS, a, CJIEJOBATEIbHO, W H3MEPSIOTCSI II0 YacOBOM CTPEJIKE OTHOCUTEIBHO
HA4aJIbHOT'O HAIIPABJIEHUS JO OPUEHTUPYEMON JTMHUM.

Kpome Henocpe1cTBEHHOr0 U3MEpPEHUsl JUPEKLIMOHHOTO yIila JINHUM Ha KapTe C IOMOIIbIO
TPaHCIIOPTUPA, MOXKHO OIPEAEIUTh 3HAYEHUE ATOro yrja JIpyruMm crocodom. [lis atoro
OIpesieNIeHUs] IPSMOYTOJIbHbIE KOOPJMHATHI HaualbHON M KOHEYHOM Touek JUHMU (X, Y, X,
V). AMpeKIMOHHBIN yroi JaHHOH JIMHA MOXKET OBITh HalJIeH 1o (hopMmyIie

[Ipu BBINONHEHWU BBIYUCICHHUHN MO JaHHOW (opMysie C MOMOIIBI) MHUKPOKAIBKYISITOPA
clieflyeT TIOMHHUTh, 4TO yroi t = arc tg (Ay/AX) siBisieTcss HE AMPEKIMOHHOM, a TaOIMYHBIM
yriaoM. 3Ha4yeHHe TUPEKIIMOHHOTO yIja B 3TOM ciy4ae HEOOXOIHMMO ONpPENEeIUTh C YYETOM
3HakoB AX 1 AY 110 U3BECTHBIM (hOpMyIaM NMPUBEICHUS:
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Puc. 10. Onpepenenue rpahu4eckux KOOpAUHAT TOYKU Ha KapTe
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Puc. 11. OnpegensHue NPAMOYIoNkEHEIX KOORAWMHAT TOMKK HE KapTe

-yrod o JiexuT B [ uerBeptu: AX > 0; AY > 0; o=t;

-yron o nexut Bo Il uetBeptr: AX < 0; AY > 0; 0=180°-t;

-yron o nexut B 111 yerBepTu: AX < 0; AY < 0; a=180+t;

-yron o nexut B IV uetBeptr: AX > 0; AY < 0; 0=360°-t;

Ha npakrtuke npu onpeneneHM OpUEHTUPHBIX YTJIOB JIMHUM OOBIYHO CHaydaja HaXOMdsT ee
JUPEKLUMOHHBIA YroJl, a 3aTeM, 3Has CKJIOHEHHWE MAarHUTHOM CTpenku O U cONmKeHue
MepuauaHoB y (puc. 13), mepexoAsT K HCTUHHOMY K MarHHUTHOMY a3UMyTaM, MOJb3YsCh
CIIeAYIOIMMHU (HOpMYIIaMHU:

A=0o+y;

A,=A-0=a+y-0=0-11,

rae [/=6-y — cyMMapHasi TONpaBKa 3a CKJIOHEHHWE MarHUTHOW CTpeNKM MU CONMIKEeHUe
MEPHUINAHOB.

Benuuunbl & u y Oepyrcs cO CBOMMM 3HaKaMU. YTOJ Y OTCUUTHIBAETCS OT MCTUHHOTO
MepuaMaHa A0 MarHUTHOTO M MOXET OBITh IMOJOXHUTEIbHBIM(BOCTOYHBIM) U OTPHUIATEIbHBIM
(3amazHbIM). YTOJ Y OTCYMTHIBAETCS OT TIPagyCHOM paMKH (MCTUHHOTO MepuauaHa) [0
BEPTUKAJIBHON JIMHUM KWJIOMETPOBOM CETKH U TaKkKe MOXKET OBbITh IOJIOKUTEIbHBIM
(BOCTOUHBIM) U OTpULATENBHBIM (3amagHbIM). B cxeme, n3obpaxeHHol Ha puc. 13, ckioHeHue
MarHUTHOHM CTPEJIKU O BOCTOYHOE, a COMMKEHHE MEPUIMAHOB — 3aragHoe(0TpULaTeIbHOE).
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Cpennee 3HadeHHE O W Y IS JAHHOTO JIUCTA KapThl MPUBOASTCS B FOTO-3aMagHOM YTy
KapThl HUXE OPOPMUTETHHON paMKh. 37€Ch )K€ YKA3bIBAIOTCS JaTa OINPEACICHHS CKIOHEHUS
MarHUTHOM CTpPEJIKH, BETMYMHA €r0 T'OJOBOTO M3MEHEHHUS U HAINpPABJIICHHUS 3TOTO W3MEHEHUSI.
[Tonp3ysick yka3aHHBIMH CBEACHHSAMH, HEOOXOIUMO BBIYUCIISTH BEIWYUHY CKIOHEHUS
MarHUTHOM CTPEJIKH O HA JaTy ero OMpeIeICHHS.

[IPUMEP. Cxnonenusi Ha 1971 r. Boctounoe 8°06°. T'oqoBOoe HM3MEHEHHE CKJIOHEHHE
sanagnoe 0°03°.

BenuunHa CKIOHEHMsS MAarHUTHOW crpenku B 1989 r. Oymer pasHa: 6=8°06’-
0°03°*18=7°12".

N

a .

LLL%

S

Poc, 12, Hasepenne MeTsifHoro aaumy T i IHPCKIHOHHOM Y | MMM Wi KapTe

Prec. 130 Cnst MY OPHEHTIPHMMK YIJEMH SHHKN

Omnpenesienne Mo rOPU3OHTAIAM BBICOT TOUYEK

OTMeTKa TOYKH, paCIONOXKEHHON Ha TOPU30HTAIM, paBHA OTMETKE 3TOH TOPU30HTAIIM.
Ecnmu ropuzonTtans He oumdpoBaHa, TO €€ OTMETKA HAXOAUTCS MO OLU(PPOBKE COCEIHHX
TOPU30HTAJIEH C YU€TOM BBICOTHI ceueHus penbeda. CraemayeT mOMHUTH, YTO OIU(PPOBKY Ha KapTe
MMEeT KaKJas MaTas TOPU30HTalIb, W IS yI0OCTBA OMpENeTeHUs OTMETOK OIHM(pPOBAHHBIC
TOPU30HTANIM BBHIYEPUYMBAIOT YTONIIEHHBIMU JUHUSAMU (puc. 14, a). OTMETKH TOpU3OHTAIU
MOAMKCHIBAIOT B Pa3pbiBax JMHUHN, 4TOOBI OCHOBaHHE MU(pP OBUIO HAMpaBICHHO B CTOPOHY
cKara.

Bonee obmuMm siBisieTcst ciaydaid, KOTJa TOYKa HAXOAUTCS MEXIY ABYMSI TOPU30HTAIISIMH.
[Tycte Touka P (puc. 14, 6), oTMETKY KOTOpOil TpeOyeTcsl ONmpeNennTh, PACIONIOKEHa MEXKIY
ropu3oHTaIsIMA ¢ orMerkamMu 125 u 130 m. Yepe3 Touky P mpoBomsar mpsamyro AB kak
KpaT4ailiiee pacCTOSTHHE MEXIy TOPU3OHTAISIMH M Ha TUIaHe U3MepsroT 3anoxenne d = AB u
otpe3ok | = AP. Kak BuHO 13 BepTUKaIbHOTO pa3pesa no quHuu AB (puc. 14, B), BennunHa Ah
mpecTaBisieT co00i mpeBbIiieHne Touku P Hag mumaamiei ropuzoHTanbio (125 M) U MOKeT ObITh
BBIYHCIICHA 110 opMyIIe
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Ah=d *h,
rae h — BeicoTa cedenus penbeda.
Torna ormerka Touku P OyaeT paBHa

Hp= Ha+ Ah.

Ecnu Touka pacnoyioskeHa Mexy TOPHU30HTANSIMU C OJIMHAKOBBIMH OTMETKaMH (TOYKa
M Ha puc. 14, a) nubo BHYTpH 3aMKHYTOU ropuszoHTanu (Touka K Ha puc. 14, a), To OTMETKY
MO>KHO OMPEIENUTh JHUIIb NpuOInxKeHHo. [Ipy 3TOM CUUTAIOT, YTO OTMETKAa TOYKU MEHBIIE WU
OosbIe BBICOTHI 3TOM TOPHU3OHTAIM Ha TOJOBHHY BBICOTHI cedeHHs penbeda, T.e. 0,5h
(manpumep, H,=142,5 m, H,=157,5 wm). IlooToMy OTMETKHM XapaKTEpHBIX TOUYEK peibeda
(BepumiMHaA XOJIMa, JHO KOTJOBUHBI M T. II.), IOJIyYEHHbIE M3 H3MEPEHUN HA MECTHOCTH,
BBIMKCHIBAIOT HA TUIaHAX U KapTax.

Onpenesenue KPYTU3HBI CKaTa N0 rpaUKy 3aJ105KeHU I

KpytusHoii ckata Ha3bIBaeTCs yrojl HaKJIOHA CKaTa K FOPU3OHTAIBHOM IIOCKOoCTH. Yem
OosbIIe yroii, TeM CKaT Kpyde. BennunHa yria HakJIOHa cKaTa vV BEIYUCISIOT 0 (popMyIie

V = arctg (h/d),

rze h - BeicoTa cedyenus penbeda, m;

d-3anoxenue, M;

3a0’KeHUEM Ha3bIBAE€TCs PACCTOSHUE Ha KapTe MEX/y IBYMSI COCETHUMH TOPU30HTAIISIMU;
4YeM Kpyde CKaT, TeM MEHBIIE 3aI0KECHHE.

Uto0b1 n30€XKaTh pacueToB MPH OMPEICIICHINH YKIOHOB M KPYTH3HBI CKAaTOB I10 TUIaHY WJIH
KapTe, Ha MpaKTHUKE TOJb3YIOTCS CHENHANbHBIMU TpadukamMu, Ha3bIBa€MBIMH TpaduramMu
3anoxenuid. ['paduk 3amoxxeHuit peacrasisier coboil rpaduk GyHKIUM d=n*ctgv, abcumeccamu
KOTOPOIO SIBJISIFOTCS 3HAUYEHMs YIJIOB HakioHa, HauuHas ¢ 0°30°, a opauHaTamu- 3HAYEHUSA
3aJI0’)KEHUH, COOTBETCTBYIOLIUX 3THUM YIJIaM HaKJIOHA M BBIPAXKEHHBIX B MacluTabe KapThl (puc.
15, a).

s onpenenenust KpyTHU3HBI CKaTa pacTBOPOM IIUPKYJIS OEpyT ¢ KapThl COOTBETCTBYIOIIEE
3anokeHue (Hampumep, AB Ha puc. 15, 6) u nepeHocsT ero Ha rpaduk 3anoxxeHuit (puc. 15, a)
TakK, 4ToObl O0Tpe30ok AB oka3zaiics mapaieNbHbIM BEpTHKAIBHBIM JMHHUAM Tpaduka, a oiHa
HOKKa LIMPKYJIs pacroyiaranach Ha TOPU3OHTAIbHOW JIMHUM Tpaduka, Apyras HOXKKa — Ha
KPUBOU 3aJI0KEHUM.

3HaueHus! KPYTU3HBI CKaTa ONPEIEIsIOT, M0JIb3YysACh OU(GPOBKON rOPU30HTAIILHON IIKAJIbI
rpaduka. B paccmatpuBaemoM npumepe (puc. 15) kpyrusHa ckata cocraniuser v= 2°10".
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Puc. 14. Cxanma onpensneHua OTMeTOK TOMEK NO MOPH30HTaNsM

6

Puc. 15, cxema onpegeneMua KpyTusHbl CKara No rpadmey sanoxennn

IIpoekTHpOBaHUE JUHUH 32JAHHOI0 YKJIOHA

[Ipn npoexkTupoBaHMM aBTOMOOWJIBHBIX W JKEJE3HbIX JOpOr, KaHAJIOB, pPAa3JIMYHBIX
MH)KEHEPHBIX KOMMYHHKAllMi BO3HMKAeT 3ajJaya IIOCTPOEHHUs Ha KapTe Tpacchl Oyayluero
COOPY’KEHHS € 3aJJaHHBIM YKJIIOHOM.

[Tycts Ha xapre macimraba 1:10000 TpeOyercss HAMETUTH Tpaccy aBTOMOOMIIBHOM AOpOru
Mexay Toukamu A u B (puc. 16). UToObI YKJIOH ee Ha BCeM MpOTshkeHuHW He npebiman 1=0,05.
BeicoTa cedenus penbeda Ha kapTe h= 5 m.

Jnsg  pemeHus 3ajadd  pacCUMTHIBAIOT BEIMYMHY 3alI0KEHHS, COOTBETCTBYIOLIETO

3aIaHHOMY YKIIOHY 1 BBICOTE CeueHH h:

h, 5

3areM BBIPAXKAIOT 3aJI0’KEHUE B MAacIITa0e KapThl
d ' td= Mt100=1000010,01 At 10mm,

rae M-3HameHaTenb YUCISHHOro MaciiTada KapThl.

Benmuuuny 3anoxenuss d” MOXKHO ONpEAEINTh TAKKE MO I'paduKy 3aJ0XKEeHUH, U 4ero
Ha/0 ONpPENENUTh YroJl HakjJIOHA V, COOTBETCTBYIOIIMI 3aJaHHOMY YKIOHY 1, U PacTBOPOM
LUPKYJIS U3MEPUTD 3aJI0’KEHUE AJIs ATOTO yIJIa HAaKJIOHA.

[TocTtpoenue Tpaccsl MexIy TodkamMu A U B ocymectsisiercs cieayromuM o0pa3oMm.
PactBopoM 1numpkyss, paBHbIM 3anoxkeHuto d° =10 MM, U3 TOYKM A 3aCEKalOT COCEIHIO0
TOPU30HTAJIb U MONTYy4atoT TOUKy 1 (puc. 16). 3 Touku 1 Tem ke pacTBOpOM LUPKYJIS 3aCEKAIOT
CJIEIYIOILYI0 TOPU30HTAIIb, MOIy4as TOUKy 2, U T.J. COeNMHUB MOIYYEHHBIE TOUKH, POBOJSAT
JIMHUIO C 3a/IaHHBIM YKJIOHOM.

Bo mHorux cnyvasx penbed MECTHOCTH MO3BOJSIET HAMETUTh HE OJIMH, @ HECKOJBKO
BapHaHTOB Tpacchl (Hanpumep. Bapuantsl 1 u 2 Ha puc.16), U3 KoTOpbIX BeIOMpaeTcs Hanbosee
IPUEMIIEMBIN IO TEXHUKO-3KOHOMHUYECKHM cooOpaxeHusM. Tak, HanpuMmep, U3 IBYX BapHaHTOB
Tpacchl, MPOBEIEHHOW MPUMEPHO B OJUHAKOBBIX YCIIOBUSAX, OyJET BHIOpAH BapuUaHT C MEHbIIEH
JUIMHOW IIPOEKTUPYEMOU TPACCHI.
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[Ipu moCTpoeHUU JMHUU TPACCHl HA KapTe MOXET OKa3aTbCs, YTO U3 KAKOW-THMOO TOUYKHU
Tpacchl pacTBOpP LMPKYJId HE JOCTHraeT CIEAYIOIEHd TOPU3OHTAIH, T.€. PACCUYUTAHHOE
3anoxenne d” MeHble (HaKTUYECKOTO PACCTOSHUS MEXIY ABYMS COCEIHUMH T'OPHU30HTAJISIMH.
OTO 03Ha4yaeT, YyTO Ha JAHHOM YYacTKE TpacChl YKJIOH CKaTa MEHBIIE 3aJaHHOro, U IIpU
IPOCKTHUPOBAHUH JIOPOTO PACHEHUBAETCS KaK MOJOKHUTEIbHBIA pakTop. B aTOM ciiyuae criemyer
JaHHBIM Yy4aCTOK TPAcChl IIPOBECTU IO KpaT4dalIIEMy PAcCTOSHUIO MEXIY NOPHU3OHTAISMU I10
HAIPaBJICHUIO K KOHEYHON TOUKE.

OnpenesieHue rpaHulbl BOAOCOOPHOM IUIOIIAAH

Booocbopnoii niowaovio, nin 6acceitnoM. Ha3piBaeTcsi y4acTOK 36MHOM MMOBEPXHOCTH, C
KOTOPOH 10 ycJOBUSM penbeda BoAa JOJKHA CTEKaTh B JIAHHBIM BOAOCTOK (JIOLIMHY, pydeH,
peky u T.1.). OKOHTypHBaHHE BOJOCOOPHOHM IUIOIIAAM MPOM3BOAUTHCS C Y4ETOM penbeda
MECTHOCTH 10 TOpPU3OHTANAM. ['paHMIaMu BOJOCOOPHOM IUIOMAAM  CIIYy)KaT JIMHUU
BOJIOPA3/€eJIOB, IEPECEKAIOLINE TOPU30HTANIN IO IIPSIMBIM YIJIOM.

Ha puc.17 uzobpaxeHna jommuHa, 1o KOTOpou nporekaeT pydeir PQ. ['panmma OGacceiina
nokazaHa nyHkrupHod nunued HCDEFG u npoBeaena mno nuHusiM BojopasjaenoB. Criemyer
IOMHUTb, YTO BOJOpPA3JeNIbHbIE JUHUM TaK K€, KaKk M BOJOCOOpHbIE JIMHUM (TalbBETH).
[lepecekaroT TOPU3OHTANM B MeCTaX WX HAWOONbIIEH KPUBH3HBI (MEHBIIUM PaIHYyCOM
3aKpyTICHUS).

[Ipy TPOEKTHPOBAHUHM THIPOTEXHHUUYECKUX COOpPYKEHUH (HaMO0, NUTI030B, HACHIIEH,
IUIOTHH M T.I1.) TPAHULIbI BOJXOCOOPHOH IJIOLIA U MOTYT HECKOJIBKO M3MEHATh CBOE MOJIOKEHHUE.
Hampumep, mnycte Ha paccmaTpuBaeMoM yyacTke (puc. 17) HaMe4eHO IOCTPOMTH
THJIPOTEXHUYECKOe coopykeHue (AB - ocb 3TOro coopyskeHus).

N3 xoHeuHbIX Touek A U B mpoekTupyeMoro coopykeHusi NMpoBOJAT K BOJOpa3jaeiaam
npsimble AF n BC, nepnenaukyisipasle K TOpu3oHTaIAM. B 3TOM citydae rpaHuneil Bogopaszaeina
cta”et JuHus BCDEFA. JleiicTBuTensHO, €ciu B3sTh TOUYKA M1 U My BHYTpU OacceiiHa, a TOUKU
Ni¥ NyBHE €ro, TO TPYAHO 3aMETUThb, YTO HAIPABJIEHUWE CKara OT TOYEK MU My UIET K
HaMEe4aeMOMY COOPYKEHHIO, a OT TOYEK N1 U Ny MUHYET €TO0.

Puc. 16. CxemMma NpoexkTuposaHms TPAacCh! C 3a0aHbiM YKNOHOM

Puc. 17. Cxema onpegeneHus rpaHnusl soaocHoHon nnouwaan
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3Hast BOJOCOOPHYIO TUIOMIA/lb, CPETHETOJOBOE KOJIMYECTBO OCAIKOB, YCIOBHS HCIIAPEHUS
U BIUTHIBAaHUE BJArd MOYBOW, MOXHO IOJCUMTATh MOIIHOCTh BOJHOTO IMOTOKA JAJIsi pacuera
TUAPOTEXHUYECKUX COOPYKEHUH.

IHocTpoenne npoduiisi MECTHOCTH 1O 32JAHHOMY HANIPABJIEHHUIO

[Tpodunem nuHUM HA3BIBACTCS BEPTUKAIBHBIM pa3pe3 IO JaHHOMY HaIpPaBIICHUIO.
HeoOxoaumMocTh B MOCTPOEHUU NMPOQUIIL MECTHOCTH IO 33/laHHOMY HANpPaBICHUIO BO3HUKAET
MIPU MPOEKTUPOBAHUU UHKEHEPHBIX COOPYKEHHM, a TAKXKE IMPU OMPEICTCHUN BUTUMOCTH MEKITY
TOYKaMH MECTHOCTH.

Jns moctpoenust npoduis no suauu AB (puc. 18, a), coenunuB Toukn A u B mpsamoii
JUHEH, TIOJyYUM TOYKH TepecedeHus npssmord AB ¢ ropusonrtansmu (touku 1, 2, 3, 4, 5, 6, 7).
OTH TOYKH, a TaK)Ke TOUYKU A U B, mepeHocsT Ha MOJI0CKy OyMaru, NpuaoKuB ee K TuHud AB, 1
MOJIMUCHIBAIOT OTMETKM, OMNpenenss uX 1o ropusoHtaisMmM. Ecnu mnpsmas AB mepecekaer
BOJIOPA3/ICNbHYIO MM BOJOCOOPHYIO JTMHUIO, TO OTMETKH TOYEK MEPECCUCHUS MPSIMOU C ITUMU
JUHUSAMH OIPeIesIT NPUOITUKEHHO HHTEPIOIUPOBAHUEM 110 ATUM JIMHUSM.

[Toctpoenue npoduiis yaoOHee BCErO BBITIOIHATh, HA MIJUTUMETPOBOW Oymare. HaunHaroT
MOCTpOCHHE TPO(UIS C TOro, 4TO MPOBOIAT TOPU3OHTAIBHYIO JHHHIO MN, Ha KOTOpYIO
MEPEHOCAT C MOJIOCKK OymMaru paccTosHUs MEKy TOUKaMH mnepeceuenus A, 1,2, 3,4, 5, 6, 7, B.
BreibupatoT ycnoBHBIH TOPU3OHT TakuM o0Opa3oM, 4YTOOBI JHHHS TNPOPWIS HUTAE HE
nepeceKanach ¢ JUHUEH YCIIOBHOT'O TOPU30HTA. [[J1s1 3TOr0 OTMETKY YCJIOBHOTO TOPU30HTA OEpyT

Ha 20-20 M MeHbllle MUHUMAJIbHOM OTMETKM B paccMaTpUBaeMoM psly TouekA, 1, 2, ..., B.
3areM BBIOMpAIOT BEPTUKAIBHBIN MacmTald (0O0BMHO i Oombimeidt HarmsgHoctd B 10 pa3
KpyIHee TOPU30HTALHOr0 MaciuTaba, T.e. Maciitada kapTsl). B kaxxnoi usz Touek A, 1, 2. ..., B

Ha JiuHud MN BoOCCTaHaBIMBAIOT NEPNEHIUKYJAphl (puc. 18, ©) M Ha HUX B IPUHATOM
BEPTUKAJIbHOM MacCIITa0e OTKJIAAbIBAIOT OTMETKU 3TUX ToueK. COeJMHMB NOJIY4YEHHBIE TOUYKH
A’, 17,27, ...,B’ Iu1aBHOH KPUBOM, TTOTy4aOT IPOGUITH MECTHOCTH 110 JIHUU AB.
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Tovocsa dymacn

Puc. 18. nocTpoeHne npoduna MECTHOCTH 1O 3a4aHHOMY HANPaBeHuio

dopma npejacraBiieHus pedyabrTara: [IpenoctaBuTh OT4ET MO paboTe B TETpaau s
MPAKTUYECKHUX PadOT U yCTHAs 3alIuTa paboThl.

Kpurepun oOmeHKu: JIOTMYHOCTH IMPEACTABICHHOIO MaTepHala, pPalMOHAIbHOCTh
BBIOpAHHOW CTPYKTYpbI pabOThl, aKKYpPaTHOCTb. HAIJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU
C PEKOMEHAALUAMU.

- O11eHKa «OTJIMYHO)» CTABUTCS, €CJIM 33J[aHNE BBHIMOJTHEHO BEPHO U JIaHBI MTOJTHBIC OTBETHI
Ha BOIPOCHI.

- O1leHKa «XOPOLIO» CTaBHUTCS, €CIW XOJ BBIOJHEHHUS 3a7aHus BEPHBIA, HO ObLIa
JIOTyIIIeHA OJTHA WJIH JIBE OIIMOKH, THOO B OTBETAX HA BOMPOCHI JOMYIIEHA HETOYHOCTb.

- O1ieHKa «yA0BJIETBOPUTEIBHO» CTaBUTCSA, €CIM TPUBEICHO HEIMOJHOE BBIMOJHEHUE

3aaHusl (YIYIIEHBl Ba)KHBIE TEXHUYECKHE XAPAKTEPUCTHKH), JIMOO B OTBETaX Ha BOMPOCHI
JOTYIIEHBI TPYObIe ONTHOKH.

- OI_ICHKa «HEYAOBJECTBOPUTEIbHO» CTAaBUTCA, €CJIN 3a/IaHNE HE BBIIIOJIHEHO.
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IIpakTnueckoe 3ansaTne Ne 4
OnpeneeHne KOOPAUHAT TOYEK IO KapTe.

ean padoThi:
Hayuutbcs onpenensate KOOpAUHATHI TOYEK I10 KapTe.

Boinosinus pa6ory, Bel Oynere:

yMemp: peniath npsmMyro U 00paTHYIO re0JIe3NYECKYI0 3a/1auy.

MartepuanbHoe obecnedeHHe: CXeMbl, TAOIHIIBI, IUIAKATHI. WHIUBUAYAIbHBIC 33 aHHS.
3aganue:

1. ONpCACIMTL KOOPAUHATHI 3a/ITaHHBIX TOUCK

Kparkue Teopernyeckue cBeleHUs:

JUis ka0 TOKM Ha Tornorpaduuyeckoi KapTe MOXKHO ONpEAEIUTh €€ reorpaduueckue
KOOpJMHATHI (IUMPOTY U AOJITOTY) U MPSAMOYTOJIbHbIE KOOpAUHATHI ['aycca X, y.

Jis ompezneneHus 3TUX KOOPAMHAT HUCHOJNb3YeTCsl TpajlycHas W KHIOMETPOBas CETKH
KapThl. JUIS OTIPE/IEICHNUs TeorpapuuecKux KoopaAnHAT TOUKH P mpoBoasT Orpkaiiime K JaHHOU
TOYKE I0XKHYIO Mapajuiesb U 3arajHblii MepUaAuaH, COeIMHUB OJJHOUMEHHBIE MUHYTHBIE JICJIEHUS
rpagycHoil pamku (puc. 10).

Onpenenstot wupoty B, u gonrory L, Touku A, nepeceyeHus MpoBEACHHBIX MEpUANaHA U
napamiend. Yepe3 3amaHHY0 TOYKY P mnpoBoAsS TIMHUH, NapajIeiIbHbIE MPOBEICHHBIM
MepuAMaHy U Hapajiesd, U U3MEPSIOT MPU MOMOLIM MUIIMMETPOBON JIMHEHKH paccTosHus B=
AP u L= AP, a Ttaxke pa3zMepbl MUHYTHBIX JeJd€HMH mupoTel C M JONTOTHl Ha KapThl.

I'eorpaduueckue koopanHaTel TOUkH P onpenenstor mo popmynam C
b

— mmpoTa: Bp = Bo+ Cb x50
L

— nonarota: Lp = Lo+ Cl g0, M3MEPSIIOT JI0 IECATHIX JI0JIEH MIJLTUMETpa.

Paccrostaus b,l, Cy, Cyu3MepstoT 10 IecAThIX 10Jei MUIUTUMETPA.

s ompeneneHus MNPSMOYTOJNbHBIX KOOPAMHAT TOYKHU P HCMONb3YIOT KUJIOMETPOBYIO
ceTKy KapTbl. C MOMOIIbI0 OLM(POBKU 3TON CETKH Ha KapTe HaXOoAAT KoopAuHAThl X ,u V, 1oro-
3amajJHoOro yrija KBajapaTa CeTKM, B KOTOpOM HaxoauTcs Touka P (puc. 11). 3arem wu3
Touku P omyckatoT neprneHaukynapsl Ci/l u Cy/I Ha cTopoHBbI 3TOr0 KBaaparta. C TOUHOCTBIO J10
JIECATBIX JI0JE€HM MWUIMMETpPA MU3MEPSIOT JUIMHBI 3TUX NEPHEHAUKYIApoB AXnAY u ¢ yuetom
MacmTaba KapThl ONpenesioT HMX (akTHyeckue 3HayeHHs Ha MecTHOCTH. Hampumep,
u3MepeHHoe paccrosiaue C1P paBHo 12,8 Mbl, a Macital kaptsl 1: 10 000. CornacHo maciitady,
I MM Ha kapTe cooTBeTcTBYET 10 M HE MECTHOCTH, @ 3HAYMT,

AX=12,8x10m =128 m.

[Tocne onpenenenus 3HaueHU AX u AY HaxXoAAT NPSMOYTOJIbHBIE KOOPAUHATHI TOYKU P
o ¢popmynam

Xp=XotAX

Yp=Yot+AY

To4yHOCTH ompeneneHus: NPSIMOYTOJIbHBIX KOOPIUHAT TOYKH 3aBHCHUT OT MacuiTaba KapThl
1 MOXXET OBITh HalifieHa o hopmyie

t=0.1*M, mm,

rae M-3HameHaTens Maciirada KapThl.
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Puc. 8. Onpeaenenne HOMEHKIATYpsl HeTa KapTel Macurrada 1: 100 000
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Puc. 9. Onpenenenne HOMEHKAATYPLI aMcToB kapt Maciurados 1:50 000,
1:25 000 1 1:10 000

Hampumep, nns xaptet macmtabda I: 25 000 TouHOCTH Onpe/ieeHus
koopauHaT X 1 ¥V cocrasnser t= 0,1 x 25 000 = 2500 mm = 2,5 m.

®opma mnpejacTaBiaeHusi pe3yiabrara: llpemocraButh oT4eT Mo paboTe B TETpaad IS
MPAKTHYECKUX paOOT M yCTHAsI 3aIUTa PaOOTHI.
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Kpurepun OLEHKH: JOTUYHOCTh TMPEACTABICHHOIO MaTepHalia, pPalHoOHATBHOCTh
BBIOPAHHOM CTPYKTYpPBI pabOThI, aKKypaTHOCTh. HATJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU
C PEKOMEHIAIHSIMH.

- O1ieHKa «OTJIMYHOY» CTaBUTCS, €CJIM 3a/IaHKE BBITOJHEHO BEPHO U JAHBI TIOJHBIC OTBETHI
Ha BOTIPOCHI.

- OlieHKa «XOPOIIO» CTaBUTCS, €CIM XOJ BBINIOJHCHUS 3aJlaHusl BEPHBIA, HO ObuLIa
JIOTYIIIEHA OJTHA WUIH JBE OIIMOKH, THOO B OTBETAX HA BOIPOCHI JOIMYIIEHA HETOYHOCTb.

- OnieHKa «y/I0BJIETBOPUTEIBLHO» CTABUTCS, €CIIM TPHUBEICHO HEMOJHOE BBITOIHCHHE
3amanusl (YIyIICHBl Ba)KHBIE TEXHUYECKHE XApPaKTEPHCTUKH), JTUOO B OTBETaX HA BOIPOCHI
JOMYIIEHBI TPYObIE ONTHOKH.

- OLIeHKa «HEY10BJIEeTBOPUTEIBLHO) CTABUTCS, €CIIH 33JIaHUE HE BBITIOIHEHO.

IIpakTuyeckoe 3ansitue NeS.
BoruucaurenbHas 00padoTKa TeOX0JUTHOIO X014,

Heanb padoThl: 3a0IHUTH BEAOMOCTh BBIYUCIIEHUS KOOPUHAT.

Boinosinus pa6orty, Bel Oynere:
yMemsb: TPOBOIUTH KamepaiabHble pabOThl MO OKOHYAHUHM TEOAOJUTHOH CHEMKU U
TCOMETPHUICCKOI0 HUBCIIMPOBAHUS.

MarepuanbHoe obecnieueHnue:

CXEMBI, I1aKaThl, TA0JIUIIbI, BEAOMOCTH.

3aganue:

1 3anmogHUTH BEIOMOCTD BBIUYMCICHUS KOOPAUHAT.

Iopsiaok BbINOJIHEHUS PA0OTHI:

1 YrnoBas HeBs3Ka.

2 Beruncnenue JUPEeKIMOHHBIX YIJIOB.

3 [lepeBoa AUPEKIIMOHHBIX YTIIOB B pyMOBI.

4 BpluucieHre npupamieHnii KoopJuHar.

5 Onpenenenue JIMHEMHBIX HEBSA3ZOK.

6 Brruncienue ucnpaBieHHBIX PUPALIEHAN KOOPIUHAT.

7 OnpeneneHne KOOPAUHAT TOYEK.

Brruucnenue koopAMHAT TOYEK 3aMKHYTOTO TEOJOJUTHOTO XOJa, MOCTPOCHUE IIIaHa IO
koopauHataMm B Mactirade 1:1000.

[TnanoBas mpuBszka 3aanus 42x18 m.

Ipumeuanus.

1. Ha ctpouTenbHON IJIOMIAKE MPUBS3KA TEOJOTUTHOTO XOJa MPOU3BOAUTCS K IMYHKTaM
MOJIMTOHOMETPUYECKHUX CETEH, TIOCIIE YETO ONPEEISII0TCS KOOPAMHATHI 3TUX TOYEK.

2. Ilpu pemennu 3agadd HEOOXOIMMO BOCIIOIB30BATHCS PEKOMEHIYEMBIM CITHCKOM
JUTEPATYPHL.

Hcxoonvie oannvie

- I[I/IpCKI_[I/IOHHHﬁ yroJia D1.2 BBIYUCIIACTCA I10 (I)OpMYJ'ICZ
- _ Kemmegpa
1-2 — 10 ,

I'JIe YUCIIUTENb — TPU MOCTeTHUX HUQPHI mudpa.
Hanpumep, ctyaent umeet HoMmep mudpa 125, rorna

_12 12,5=12%0"
@y _g = g = 13s=12
- BHyTpeHHUE N3MEPEHHBIE YTIIbI TOJIUTOHA PABHBI:
—01017>
B1=91"12
B,=95°15.5°
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B3=88°18.5
B4=85°15.5
> Bus=360°01,5"
— FOpI/IBOHTaJ'II)HI)Ie IIPOJIOKCHUA JIMHUUA PaBHBI:
d1-2:98.30 M,
d2.3:102.00 M,
d3-4:110.00 M,
d4.1:108.30 M
— KOOpl[I/IHaTBI H&‘I&JIBHOIZ TOYKHN 1 TSCOAOJIUTHOI'O XO04a paBHBII
X1=0,00 m, yI1=0,00 m.

Omanwl pewienus.

1.  TIpousBecTH yBsSI3Ky U3MEPEHHBIX BHYTPECHHHUX YTJIOB T€OJOJUTHOTO X0JIa C OMPECICHHOM
(axruueckoil g u nomnycTumoit [ U] yriaoBbIX HEBSA3OK.

2. Ilo wucmpaBieHHBIM yrjiaM W JIUPEKIUOHHOMY YTy [lip BBIYUCIUTH MOCIEAYIOLINE

JTUPEKIMOHHBIE YIJIBl U PyMOBI CTOPOH MOJUTOHA.

Broruucaute npupainenue koopauHat (X (Y12 ¥ T.11.).

Onpenenuth TUHEHHBIC HEBSI3KHU B MPUPAIECHUSIX KOOPINHAT.

Ornpenenutb aOCONMIOTHYIO HEBSI3KY [ y6c.

OrnpenenuTh OTHOCUTENBHYIO HEBSI3KY [ oy U CPABHUTD €€ C JOIMYCTUMOM.

[To 3amaHHBIM KOOpAMHATAM MCXOJHOM TOYKH (X, Y) BBIYUCIHTH KOOPIUHATHI

MOCJICTYIOIIUX TOYEK TEOJAOTUTHOTO XO/a.

8. [TocTpouTh MO KOOpAMHATAM IUTAH TEOJMOJMTHOrO Xoja B macmrade 1:1000 (Ha BaTMaHe
WJIM MUJJIMMETPOBOI Oymare).

9. 3anpoekTupoBath 3AaHue 42x18 M U mpuBA3aTh €ro JBa yriia K TOYKaM TEOHOJUTHOIO
X0/1a OJISIPHBIM CIIOCOOOM.

10. Omnpenenuth pa3OUBOYHBIE JaHHBIE JUHEHHBIE (S1, S) U yraoseie (B1, B2) rpadudeckum
CII0co0oM.

No ok w

Pewenue 3aoau
—  BemmmcaTs B BeZIOMOCTh BBIYHCICHHE KOOPAWHAT UCXO/HBIEC JaHHBIE (CM. TpritokeHue 1);

A) uzmepennsle yrisl (B1, B2, B3, Pa) B rpady 2.

b) HauaneHbIl AUpekMOHHBIN yron D1 — B rpady 4;

B) ropuzoHTaIbHBIE MPOJIOKEHUS CTOPOH MOMUTOHA U1-p, 2.3, 34, ds1 — B rpady 6;

') koopauHaThl Ha4yanbHOM TOUKM X1 M Y1 — B rpadsr 11 u 12.

—  IlpousBomum yBsI3KY H3MEPEHHBIX YIIIOB TIOJHUTOHA.

Jis 3aMKHYTOTO TIOJIMTOHA TEOPETHYECKHM CyMMa YIJIOB BBIYHCISIETCS MO (opMyIie
ZBTeop=1800(n-2), rare N — 4ucio yrjiaoB B noauroHe. B mpumepe N=4, cienoBaTenbHO,
Y Breop=180°(4-2) =360°00". Ho Tak Kak NpH H3MEPEHHH YIJIOB JOMYCKAIHCh HEKOTOPHIC
HOTPEIIHOCTH, TO (AKTHYECKH CYMMA D Busvt) Preop, @ PasHULA MEXIY D Busv U D Preop
Ha3bIBACTCS YTIIOBOM HEBSI3KOM.

Jlnis naHHOTO MpUMeEpa:

Dpgaxr = Y Bum = X Preop = 360°01,5” — 360°00°=+1,5’

CpaBHUM TOJNYYEHHYIO YITIOBYIO HEBA3KY C HONYCTHMOH, T.e.. [ppacr < [Up], TaE
[DB]Zﬂ:l"v";, II€ N — 4YUCIIO BEpIIMH NOJUroHa. B gaHHOM ciywae N = 4, cieqoBaTeiabHO
[[p]=£1"Vn=£2"00"

Teneps cieayeT CpaBHUTD MOJYYEHHYIO YTIIOBYIO HEBSI3KY C JIOIYCTHMOI:

DB(baKT =+15, [DB] =42

Tak kak (axkTHyeckas HEBsI3Ka MOJYYHJIACh MEHbIIE JOMYCTHUMOM, TO 3TO O3HAyaeT, YTo
YTJIBI ©3MEPEHBI BEPHO.

3areM NOJYYEHHYIO YIJIOBYIO HEBSA3KY CIENyeT paclpeleluTh Ha W3MEpEeHHBIE YIJIbI C
IPOTHBOIIOJIOKHBIM 3HAKOM TaK, YTOOBI JINKBHIUPOBATH JIECSTHIE O MUHYT, TIPH 3TOM IIeIbIe
MHUHYTBI pa30pachIBalOTCs Ha T€ BEPLIMHBI, KOTOPHIE 3aKII0UEHBl MEXIY Hanlojee KOPOTKUMHU
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CTOPOHAMHU.
BrruncnenHble 3Ha4eHHs UCIIPABJICHHBIX YIJI0OB BIMCHIBAIOT B rpady 3.
2 Bucnp LOIKHO OBITH paBHO 0.
- IIo ucxonHOMy HUPEKUMOHHOMY yriy [Ji1p paBHOMY Ui JAaHHOIO IIpUMepa 129307,
BBIUMCIISIOT JUPEKIMOHHBIE YTIIBI MOCIEYIOIINX JIMHUHN, TIONB3YSICh (POPMYIIOIi:
n = Dp-1+180" - B, T.e.
D23 = D1.,+180° — B,
D3.4 = D-3+180° — B
Dy = D3.4+180° - B4
3arem, 1T KOHTPOJIS BRIYUCITUM [14.1 = D3.4+180O —B1
Ecnu monyyeHHBIH TpU 3TOM IUPEKIUOHHBIA Yroi OyJIeT paBeH HCXOTHOMY, TO BBIYHCICHUE
BBITMIOJTHEHO MTPABHIIBHO.

Ilpumep pacuem aul?eKMMOHHblx yenoe
paccmampueaemoco edpuarnma 3a0a4u

Dy, = +12°30°
180°00°
-19293(
95°15° — B,
D3 = +97°15°
180°00°
-277°15°
88°18° — B3
Ds.4 = +188°57°
180°00°
-368°57°
85°15° — B4
D = +283%2°
180°00°
-463%42
91°12° - B,
-372%3(
360%00°
Dy, = +12%30° —HCXOJIHBIN AUPEKIMOHHBIN yToJI.

BeruucnenHsle TMpEeKIIMOHHbIE YIIIbI 3aMChIBAIOT B Irpady 4 (mpunoxenue 1).
- [Tonb3ysick opMysiaMy 3aBUCUMOCTH MEXKIY JUPEKIIMOHHBIMU yIJIaMH (a3UMyTaMH) U
pymOamu, BeIYUCIIIEM PYyMOBI TUHUI:
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I geteepte 9 =D (pvMD CEEEPO-BOCTOMHE )

W

L

&
&

@+ 0% — 907

1T getRepte 9= 180° - D (pvMO WOro-BOCTOMHEL)

o= 20° — 180°

Il‘_
W L !
L=
3 \ 8
=]
W i J
1T geteepte w = D - 180° (pvub roro-zamamsent)
v £ / a + 180° — 270°
J

~
s/

=1

U

IV gereepts 1 = 360° - D (pymd cepepo-zanaisei)

£

I[JIH JAaHHOT'O anMepa:

410 = Dyp = cB: 12930

4y.3 = 180° - D, = 180°00° — 97°15°=108:82%45"

ug.4 = D34~ 180° = 188%57" - 180°00°=103:8°57’

4y = 360° - Dyg = 360°° - 283%42°=¢3:76°18’

[Toryuennbie pyMOBI 3anucbIBatoTcs B rpady 5 (mpuioxenue 1).

HO ,Z[I/IpCKI_II/IOHHLIM pYM6aM n I‘OpI/I3OHTaJ'IBHBIM l'IpOJ'IO)KeHI/I}IM CTOpOH IIOJIUT'OHAa
BBIUUCJISIFOT NIpUpalienue koopauHat X u [y, monb3ysach Gopmynamu:

rie d — ropu30HTAIBHOE TIOJI0KEHHE JIMHUMN, 9 — pPyMO JIMHUI.

/

U

!

a = 270° — 360°

Ox=dcosu
Oy =dsin u,



HonyquHHe 3Ha4YCHUA H€06XOI[I/IMO OKPYIIUTH A0 BTOPOIO ACCATUYHOI'O 3HAKA.

Jns  BBUMCIEHHWS ~ TNPHUPALICHUH,  KpoMe  TaOiHI,  MOXHO  IIOJIb30BAThCS
NIEKTPOKAIBKYIATOPAMH, HMCIOIIMMU KJIaBUIIM (QYHKIMA SN u C0S. B atom ciyuae
HEOOXOIMMO TIPOM3BOAUTH NPeoOpa3oBaHUE MUHYT B A€CAThIC 1ONU rpagyca. Hanpumep, (X =
d x cos a = 120 x cos 12°30° = 120 x cos 12.5°,

3HaKyU NpHUPALICHUI KOOPIUHAT 3aBUCAT OT HAPABICHHUS JIMHUM (T.€. OT Ha3BaHUS
pPYMOOB) U ONpeAeAOTCA 10 CIEAYIOUIEH Tabnuie:

[Tpupamenust | | 4eTBepTH Il veTBepTH Il yeTBepTH IV gerBepTh
(cB) (10B) (103) (c3)

UX + - - +

ay + + - -

Jns naHHOTO IpUMeEpa:
[X1.2 = di.2 X €0s Uy, = 98,30 x cos 12°30° = 98,30 x 0,976296 = 95,97 m
[yi.2 = di.2 X sin Yp.p = 98,30 x sin 12°30° = 98,30 x 0,216439 =21,25 m
[IX2.3 = do.3 X €0S Yy.3 = 102,00 X coS 82%45° = 102,00 x 0,126199 = 12,87 m
[ly.3 = da.3 X sin Ya3 = 102,00 x sin 82°45” = 102,00 x 0,992005 = 101,18 m
[IX3.4 = d3.4 X c0S Y34 = 110,00 X cos 8%57" = 110,00 x 0,987825 =108,66 m
[1y3.4 = da.4 X sin Ys4 = 110,00 x sin 8°57° = 110,00 x 0,155572 = 17,12 m
[X4.1 = daq X €OS Uy = 108,30 x cos 76°18° = 108,30 x 0,236838 =25,65 M
UYs1 = dsq X Sin Y44 = 108,30 X sin 76018’ =108,30x 0,9715491 = 105,22 m

BrruncneHHble 1 OKpYTJIEHHbIE 3HAYEHUS MIPUPALICHUN KOOPIUHAT C COOTBETCTBYIOIINMMHU
3HaKaMu 3anucath B rpady 7 u 8 (mpunoxenue 1).
— [ToncunTeiBatOT anredpandeckue CyMMbI IPUPAICHHI:

2(+0x), X(-0x) n 2(+0y), 2(-0Y)

Teopernueckass cymma IpUpalICHUH KOOPAMHAT B 3aMKHYTOM IIOJIMIOHE JIOJKHA

PaBHATHCS HYIIO:
2(0x) =0,
>(0y)=0

Ho Ttak kak mnpu wu3MEpeHUU YIJIOB U CTOPOH IIOJIMTOHA JIOMYCKAJIUCh HEKOTOpPbIE
MOTPEIIHOCTH, TO CyMMa BBIUMCIICHHBIX MpHUpAIIeHU He Oyaer paBHoi 0, a pa3HHIIA MEXIY
BBIYMCIICHHON CYMMOW MPUPALICHUN U TEOPETUUECKON HA3bIBACTCS JIMHENHON HEBA3KOM, T.€.:

2(0x) = 0x; 2(0y) =0y

rae [1X — TuHeiHas HeBA3Ka M0 OCH a0CIuCce

[y — nuHeWHas HeBsA3Ka M0 OCH OpJIUHAT

B nannom cinydae nmeem:

Ox =Y (+0X) + Y (-00x) = +121,62 — 121,53 = +0,09 m
Oy =Y (+0y) +Y(-0y) = +122,43 — 122,34 = +0,09 m

[TomyueHHbIe HEBA3KHU 3aMUCHIBAIOT B MPUIIOKEHHE |

- Onpenenuth aOCONMIOTHYIO JTMHEHHYIO HEBS3KY 10 (popmyiie:
B nanHOM mpumepe nmeem:
Fe = A/ (+0.09)7 + (#0,09)2 = 0,13

- OnpenenuTb OTHOCUTENbHYIO HEBAZKY TEOT0MTHOTO X072 TIO bopmye:

_ fas
f:'.'l-: T o,
rJie p — MEPUMETP 3aMKHYTOTO MOJUTOHA P = O1.p+0p3+d3.4+0s1
01z 1
B nannom npumepe: Fors = Sie0 ~ 7m0

- CpaBHUBAIOT MOJIYYEHHYIO0 OTHOCUTENIbHYIO HEBSI3KY C JIOIYCTUMOM

)
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1 1
[fl=— 520 = 3
e 1= 2000 — JonmycTUMast HeBsizka. 3220 — 2000
OTHOCHTEIbHAS HEBA3KA MOIYYHIACh MEHbIIE TOMYCTHMOM, YTO ¥ TPeOOBAIOCH.
- BbrunciieHHbIe TMHEHHBIE HEBsI3KH [1X, [y pacmpenenseM 10 MPHUPaIieHUsIM ¢ 00paTHBIM
3HAKOM 110 opMmyIe:

fx

Afgy ;= ;dl—:
Iy

Afyy o= ?dl—:

B nannom nmpumepe:
+0,09

Afx,_, = % 08,30 = 0,0211345 = —0,02
-1 = g 60

A131-2 = 41z 60
BrrunciienHbie HEBSI3KM HEOOXOIMMO OKPYTIIUTH 10 BTOPOTO JECATUYHOTO 3HAKA.
OcrasnbHble HEBA3KM BBIUMCIAIOT AHAJOTMYHO W 3alMCHIBAIOT HAJA HPUPALICHUSIMU B

rpadsl 7 u 8 (mpunoxenue 1).

—  Hcnpasnennsie npupameHust [1X U [Jy BRIYUCISIOT [0 MPaBUIIy: €CIM 3HAKU [PUPALLCHUS
U TONPAaBKHU OJIMHAKOBBIE, TO UX CKJIA/bIBAIOT, €CJIM Pa3Hble — BBIYMTAIOT. BhIUKCICHHbIE
UCIpaBJIEHHBIE MpUpalleHus 3anucbiBaoT B rpady 9 u 10 (mpunoxenue 1). Eciu cymma
UCIIPABJICHHBIX NIPUPAILEHUI B UTOTe paBHA HYJIIO, TO TONPABKU BBIYMCIICHBI BEPHO.

—  BpruucnsemM KOOpAUHATHI TOYEK TEOJ0JUTHOTO X0/1a TT0 (OpMyIIaM:

Xn = Xp1£UX, Yn = Yn1£Ly

x 98,30 = 0.0211345 = -0.02

B nannom npumepe:
X2 = X1 £ [UX12 = 0,00 + (+95,95) = +95,95 m
Yo =yi1+ 0y12=0,00 + (+21,23) =+21,23 m
X3 = Xo=£ [I1Xp-3 = +95,95 + (-12,90) = +83,05 m
Y3 =Yo+ OYo3=+21,23 + (+101,16) =+122,39 m
X4 = X3=£ [1X3.4 = +83,05 + (-108,68) = -25,63 m
Y4 = Y3+ Y34 =+122,39 + (-17,15) =-105,24 m
KonTposs:
X1 = Xg+ [OXg-1 =-25,63 + (+25,63) = 0,00 m
V1 =VYa4+ UYg1 = +105,24 + (-105,24) =0,00 m

Beruucnennsie KoopAMHATHI 3aHOCAT B rpady 11 u 12 (mpunoxenue 1)

Bolunicnenue KOOpAMHAT MPOU3BEACHO BEPHO, €CIM B KOHTPOJBHOM BBIYMCIEHUU
MOJIy4aeTcsl 3HaUeHUsI UCXOHBIX KOOpPAUHAT (CM. puioxkeHue 1).

BenomocTs BbIunciaeHHsI KOOPAUHAT OQOPMUTD TYIIBIO UM B KapaHJalle B COOTBETCTBUU
¢ npuiokeHueM 1 Ha nucte 6ymaru 20x30 cwm.

—Ilonp3ysick 3HaUEHHEM BBIYUCICHHBIX KOOPINUHAT, CJIEAYET HAHECTU TUIAHOBBIE TOUKH Ha
rwiad Macraba 1:1000. s sToro Heo6X0IMMO Ha BaTMaHe WJIM MUJUTUMETPOBOM Oymare
BBIUEPTUTH KOOPJIMHATHYIO CETKY CO CTOPOHAMHU KBajpaTa 5 CM U IIPOU3BECTH
COOTBETCTBYIOILYIO OLIU(PPOBKY HA OCSIX X U Y.

HanecenHnble Ha I1aH TOYKU HEOOXOJMMO COEAUHUTD MPSIMBIMH JTMHUSAMU M HAANUCATh
3HaYeHUs! pyMOOB U TOPU30HTAIBHBIX MTPOJIOKEHUIN CTOPOH MOJUTOHA (CM. MPUIIOKEHHE 2)

Ipumeuanus.

1. JIuHuM KOOPAMHATHOM CETKU HAHOCUTh TOHKUMHU JIMHUSMU 3€JI€HON WM CUHEH TYIIbIO.

2. TonumHa AMHAN TEOJ0IUTHOTO X0/1a 0JDKHA OBITH 1-2 MM.

3. nameTp miIaHOBBIX TOYEK 1,5 MM.

— Ha mnan teomomutHOro xoma B Macmrade 1:1000 makmamesiBaeTcs 3manue 42x18 M
IIPOU3BOJIBHO, JIBE YIVIOBBIE TOYKM KOTOPOTO MPHBS3BIBAIOTCA K IUIAHOBBIM TOYKaM
Onrkaiiiiel CTOPOHBI MOJIUTOHA MOJISIPHBIM CITIOCOOOM.

- [Tonp3ysch MOMEpPEeYHBIM MacIITaboM, CTYIACHT JOJDKEH OMNPEAETUTh KOOPJIMHATHI YIJIOB
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3/1aHMs ¥ pa3OMBOYHBIE TaHHBIE S1, Sy U B1, B2 rpaduyeckuM cnocoGoM.

XA=+75,00 M yA=1+40,00 M
X;=+33,00 y=+40,00
$1=28,13 m S,=51,86 m
B1=49°07" B,=37°59’

(DopMa NnpeacraBJICHus pe3yjabTara:
HpeI[OCTaBI/ITB 3aIO0JIHCHHYIO BEAOMOCTb BBIYMCICHUA KOOPAUHAT.

BEJOMOCTbDB BBIYNCJIEHUA KOOPAMHAT

No Usmepe [Mcnpasn | [lnpeki FOIS)HZ' Hpipanteirs KoopaunaTsl
TO‘-I_e | e | emmnie | nommbe Pym6b1 HP}}(H Brruncinennsie HcnpasneHnHsie
YIJIBI YIJIBI YIJIBI — Ux oy UX Uy X y
1 2 3 4 5 6 7 8 9 10 11 12
1 01°12° | 9112’ 0,00 | 0,00
0nms | cB:12°3 -0,02 -0,02
12°30 P 98,30 40597 | +21.25 +95,95 | +21,23
-0,51
2 95°155 | 95°15° +95,95 +22§
-0,02
04> 108:82° -0,02 '
97°15 45 102,00 12.87 +131,1 -12,89 |+101,15
-0,51
3 | 88185 | 88’18’ +85,06 +§32
o0eas | 103:8%5 -0,03 -0,03
188%57 ; 110,00 10866 | -17.12 -108,69 | -17,15
-0,51
4 85°155 | 85°15° -25,63 +1235
045 | €3:76"1 -0,02 | -0,02 ]
283%2 g 108,30 42565 | -105.22 +25,63 |-105,24
1 0,00 | 0,00
> Bun=360°01,15 P=418,60; Y=+121,62; >=+122,43;

Y=+121,58; ¥=+122,39
ZBTeopzlSOO(n'Z):S(SOOOO’
0 B:ZBMSM - ZBTCOP = +1,5’

[OBJ= £1Vn=s2’

Op<[Op]
1,5<2’
IIposepun
IpernoiaBaTens:

=-121,53; Y=-122,34; Y=+121,58; ¥=-122,39

0,=+0,09;

0,=+0,09; 0,=0,00;

[1,=0,00

D=y 12 + Fy 2=y (+0,09)7 + (+0,09)7=0 13

lse 02 1

f = = =
YeTE p s1BE0 3220

BBINONMHUI CTYJCHT:
Mudp Hara

1
2000

®opma mnpeacrabjeHust pe3yibraTa: [IpenoctaBuTh oTd4eT Mo padboTe B TETpamu JUIs
MPAKTUYECKHUX pabOT U yCTHAs 3aliuTa paboThl

Kpurepun onenku:

C PCKOMCHAAIIUSAAMHU.

JIOTUYHOCTL  IMPEACTABJIICHHOI'O Marepuaia,

palOHAIBHOCTD
BBIOpAHHOW CTPYKTYpbI pabOThl, aKKYpPaTHOCTb. HATJISHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU

- OHGHKa «COTJIHYHO» CTaBUTCH, €CJIM 3aJaHHUEC BBIIIOJITHCHO BEPHO U JaHBI ITOJTHBIC OTBETHI

Ha BOIIPOCHIL.

- O1leHKa «XOPOLIO» CTaBHUTCS, €CIW XOJ BBIOJHEHHUS 3a7aHus BEPHBIA, HO ObLIa
JIOTYIIIeHA OJTHA WJIM JIBE OIIMOKH, THOO B OTBETAaX HAa BOMPOCHI JOMYIIEHA HETOYHOCTb.
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- OLIeHKa «Y/JAOBJIETBOPUTEIbHO» CTABUTCS, €CIIM MPHUBEICHO HEIMOJIHOEC BHITIOJHEHHE
3amaHus (YIyIIEHbl Ba)KHBIE TEXHUYECKHE XapaKTEPUCTHKH), JHOO B OTBETAX Ha BOMPOCHI
JOTYIIEHBI TPYOBIE OMIUOKH.

- O1ieHKa «HEYT0BJIETBOPUTEIbHOY CTABUTCS, €CIIU 33/1aHUE HE BBIIOJIHEHO.

IIpakTuyeckoe 3anaTue Ne 6.
Hamnecenne Touek Teo 0 IMTHOIO X012 HA IJIAH.

Heap padorsi: [locTpouTh KOOPAMHATHYIO CETKY, HAHECTH TOYKH XOJa MO KOOpAMHATaM
Ha IJIaH, OTpeesieHre rpaduuecKu KOOPAMHAT YIJIOB 3/1aHUSL.

Boinosinus pa6ory, Bel Oynere:
yMmemp: YNTATh CUTyalluu Ha IUIaHaX U KapTax.

MarepuanbHoe o0ecnieyeHue:
CXEMBI, IIJTIaKaThI, Ta6JII/IIII)I, BCIAOMOCTH.

3aganue:
1 [locTpouTh KOOPIMHATHYIO CETKY.

Iopsiaok BbINOJIHEHUS PA0OTHI:

1 VrioBas HeBs3Ka.

2 Beruncnenue JUPEKIUOHHBIX YIJIOB.

3 [lepeBoa AUPEKLIMOHHBIX YTIIOB B pyMOBI.

4 BpluucieHre npupalieHuii KoopJuHar.

5 OnpezeneHue JUHEUHBIX HEBSZOK.

6 Brruncienue ucnpaBieHHBIX TPUPALIEHAN KOOPIUHAT.
7 OnpeneneHne KOOPAUHAT TOYEK.

OOpalboTKy MOJNEBBIX MaTepuajoB HauyMHAIOT C MpoBepku ‘““KypHama wu3MepeHus
TOPU30HTAIIBHBIX YIJIOB”, 00pabOTKU JIMHEWHBIX U3MEPEHUN U BBIMUCKU JTaHHBIX B “Benomocth
BBIUNCIIEHMSI KoopauHaT . [Ipu 3TOM 3Ha4E€HHs YIII0B OKPYIJISIFOT 10 AECATHIX A0JIEH MUHYT.

}i.

SN
(“l /;.'\

41

Pucynok 25

B BegoMoCTH IOCIIEIOBATEIIHFHO BBITIONIHSIOT OMUCEIBAEMBIE HIDKE JIEHCTBHUS.
Brrunciienue yrioBon HEBSA3KU

a). [loacunTeiBaeTCsl CcyMmMa H3MEPEHHBIX YTIIOB:

2B s = 899° 58' 1;

0). Onpenensercs TeopeTUUECKast CyMMa YIJIOB JJIs 3aMKHYTOTO MOJIMTOHA 1O popMyTie
ZB reop = 180° (11 - 2),
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TJIe T - YUCIIO YTJIOB.

Ecmun=7, 10

2B reop = 180° (7 - 2) = 900° 00’ O;

B). [losryyeHHas yrioBas HEBS3Ka onpeaessercs mno hopmyse

fB = ZB usM - ZB Teop

Hampumep: fg =899° 58" 1 - 900° 00" 0 = -1'9;

r). lomycTtumast yriioBasi HEBsi3Ka onpeessieTcs mo hopmysie

fpaon=£45" 7~+20;

n). CpaBHMBaeTCsl NOJNIydYeHHAs M JOIYyCTHMas YIJOBbIE HEBA3KM; €ClU fp > fp son, TO
MIPOM3BOUTCS TIOBTOPHOE U3MEPEHUE YTJIOB ;

ecnn fp < fp o, Hampumep 1'9 < 2'0, wam paBHBI, TO IOJy4YEeHHas HEBA3Ka
pacnpenensercs ¢ OOpaTHbIM 3HAKOM IIOPOBHY Ha BCE YIJIbl, 00pa3oBaHHBICE KOPOTKHUMHU
CTOpOHAMH.

CymMa TompaBoK JIOJKHA PABHITHCS BEIIMYUHE TONYYEHHOW YTIIOBOW HEBSI3KH M OBITh
IIPOTUBOIIOJI0KHOM €M 110 3HAKY.

CyMMa HCIpaBJICHHBIX YIJIOB JO/DKHA PABHATBCS HMX TEOPETHUYECKOW cymme. OTH
MOJIO’KEHHUS UCTIONB3YIOTCS JJI1 KOHTPOJIS YBSA3KHU YIJIOB.

OpueHTHPOBaHNE NIOJUTOHA.

Benuunna aupekuuonHoro yriaa ctopoHsl [ - Il ompenensercs 1o BenUYHHE
JUPEKIIMOHHOTO YTJIa UICXOAHON CTOPOHBI A - | M BeJTMYrMHE MPUMBIYHOTO YTJIa Y 10 hopMyIie

O =0 agt 180° -,

Hanpumep, TUpeKIMOHHBIN Yroi HCXOIHOM cTopoHb! o 1. 11 = 295° 13’ 0;

MPUMBIYHBIN yron y = 234° 13' 0.

CrnenoBarenbHO, JUPEKIMOHHBINA yroi ctoponsl xoza I - I Oyzer

o =295°13" 0+ 180° - 234° 13' 0 = 241° 00’ O.

Brruncnenue TupeKIMOHHBIX YTII0B CTOPOH MOJIUTOHA

JIMpeKIMOHHBIC YIJIBl JAPYTUX CTOPOH TIOJUTOHA BBIYHCISIOTCS 10 AHAJOTUIHON
bopmyne

an:an—l+1800'ﬁn1

rA€ O ; - IMPEKIUOHHBIN YTOJI IIC -.. -, TOIIEH CTOPOHBI;

Ol ;-1 - IUPEKIIMOHHBIN YTOJ MPEeAbIAYIIEeH CTOPOHBL;

[ - KCTIPABIICHHBIH, BITPABO 10 XOJIY JISKAIIUN YToJl MEXKTY STUMH CTOPOHAMH.

OT1o0 mojoxeHue wiocTpupyercsa cxemoil (Pucynok 26). Beiuucnenus pekomeHayeTcs
MIPOU3BOIUTH B CIEAYIOLIEM MOPSIAKE:

241°00'0....... AI-11

+180°

421°00'0

-44°45' 0

376° 15’ 0

- 360°

16°15'0.... O 11- 111

+180°

196°15'0

+360°

556° 15’ 0

-277°16'0

278°59'0.... o 111- 1V
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Pucynox 26

Ecnu BenmuumHa NUPEKIIMOHHOTO yria okaseiBaeTcs Oosiee 360°, To ciemyer 360°
otopocuTth (376°15'0 - 360° = 16°15'0). Ecnu e cymMMa TUPEKIIMOHHOTO YIJia MPEABIAYIIETO 1
180° okaxxercsi MEHbIIIE BHYTPEHHETO YIila, BBIYUTAEMOI0 M3 ATOH CYMMBI, TO CIEAYET K CyMMe
npubasuth 360° (196°15'0 + 360° - 277°16'0 = 278°59'0).

KoHTponb  BBIYMCIICHUS JUPCKIMOHHBIX YyIJIOB IPOM3BOAUTCS Tak. FEcmum K
JTUPEKIIMOHHOMY YTIIy TIOCJICIHEH CTOpOHBI MpuOaBuTh 180° M BBIYECTh BETMYNHY BHYTPEHHETO
yIi1a, PAacroJIOKEHHOTO MEXKIy TIIOCIeAHEeH W TEpPBOM CTOPOHOW, TO JOJDKEH IOIYyYHTHCS
JPEKIIUOHHBIN YrOJI IEPBOH CTOPOHBI:

210°47'0........... o viI-1
+180°

390°47'0

- 149°47'0
241°000........... O1-11

[lepeBoa IMPEKLMOHHBIX YIJIOB B pyMOBI.
JIUpeKIIMOHHBIE YIJIBI TEPEeBOAAT B PYMOBI, TOJNB3YACh 3aBHCUMOCTBIO MEXAY
JUPEKIMOHHBIMU yTJIaMu ¥ pymOaMu
3aBUCUMOCTh MEX]y TUPEKIIMOHHBIMH YIilaMu U pymOaMu

Bennuuna qupexknnonHoro | HaumenoBanue Benmnunna
yria pymba pymba
0-90° CB o

90° -180° OB 180°- a
180° - 270° 103 o - 180°
270° - 360° C3 360° - a

Hanpuwmep: a= 241°000, T.e. cropoHa HanpasieHa Mexay 180° u 270°; cnegoBaTenbHoO,
pymb6 Oyzaet Ha3BaH - FO3; a rpamycHast BeTu4nHa ero 0yaer

241° - 180° = 61°

I'opu3oHTaIbHBIE MPOJIOKEHHUS CTOPOH BBHINMUCBHIBAIOTCS B BEAOMOCTh M3 alOpuca WiId
COOTBETCTBYIOILIETO KYypHaJla C y4ETOM MOMPABOK 32 KOMIIAPUPOBAHUE U TEMIIEPATYPY.

Hanpumep, BBIUCHIBAIOT 3HAYEHMUS:

D |_||:102,50 M,

D||.|||:109,65 MUT.O.

[Tog WTOrOoBO 4YEpPTON BBIUMCIAETCS CyMMa BCEX TOPHU3OHTAIBHBIX NPOJOKEHUM —
NEPUMETP MOJIUTOHA.

Hanpumep, £D=846,12 m.
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Beluncnenue npupanieHui KOOpAMHAT.

3HaK MpUpALIEHUS 3aBUCUT OT Ha3BaHUSA KOOPAMHATHOM YETBEPTH, B KOTOPOH
HarpaBJieHa JJaHHas CTOPOHA X0, U onpeaensercs rno cxeme (Pucynok 27.).

Hanpuwmep, nns nanpasnenus O3

AX uMeeT 3HaK MHHYC (-)

Ay « ()

Benmuuunbl npupamenuid  HaxomsaTcs 1o “‘TabiauiaM NpupameHud KOOpJauHaT”,
COCTaBJICHHBIM Ha OCHOBE (POPMYII:

Ax =D cos a;

Ay =D sin q;

YTO BUJHO U3 PUCYHKa 28

(SN

-

Pucynok 28

[Ipupamienust peKOMEHIyeTCs BBIUUCIATH, MNOJB3YyAch “lIaTM3HAaYHBIMU TaOnHIIAMU
HaTypaJbHbIX 3HaYEHUH SIn M COS”, M KAIbKYJIATOpPOM. B 3TOM citydae BbIOpaHHBIE U3 TaOJIUI
3HAuUEHUE Sin U COS HaJl0 JIUIIb IEPEMHOXKUTH HA JUINHY CTOPOHBI.

BbruuciieHHble mpUpameHust OKpYIIISIOTCS O CAaHTUMETPOB M BIMCHIBAIOTCSA B Tpady
“IIpupalieHnst BBIYUCIEHHBIE .

Hampuwmep,
AX =-49, 69;
AY = -89, 65.

Ornpenenenne TMHEHHON HEBSA3KHU.

Jlis 5TOro cHayaja COCTaBIISIOT CYMMbI BCEX BBIYHMCICHHBIX mpupamieHuid AX
MOJIOKUTENbHBIX (ZAX+) U oTpumarenbHbix (XAX-), a 3aTeM UX alredpandyeckyro CyMMy,
KOTOpas JJIs Clly4yasi 3aMKHYTOT'O MTOJIUTOHA U OyIeT BETUUYNHON HEBS3KM MO OcH abcIucc.

fx=2Z AX.

Hanpuwmep:
+105,26
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+20, 23 -49,69

+93,83 -135,58

+59, 71 -93,73

> AX+=+279,03 X AX-=-279,00

fx = (+279,03) + (-279,00) = +0,03

AHanoru4Ho Z[ef/'ICTBYIOT, BbIYUCIIAA HECBA3KY 110 OCH OpIMHAT

i
fy=2AY;

fy=(+279,03) + (-273,50) = -0,27.

AOGcoutoTHas IMHEHHas HEBsI3Ka B IIEPUMETPE MOJUTOHA ONpeeisieTcs 1o popMyIie:

fo=V () + (£’

Hanpuwmep,

fo=v(0,03)*+(0,27)*=+0, 28.

OTtHocuTeNbHAs JIMHEHHAs HEBS3Ka ONpeNeNsieTCsl OTHOLUIEHHEM abCOMIOTHON HEBSI3KU K
NepPUMETPY NOJUTOHA.

fo/ZD =0,28/846,12 ~ 1/ 3000,

rzae 2D - nepumeTp noiauroHa.

Ecnmu monydeHnHass OTHOCHTeNbHas JIMHEHHas HeBsizka He mnpeBbimaer 1/2000, To
pe3ysabTaThl CUUTAOTCS OJIArONOIYYHBIMHM, U MOKHO PACHPENENATh HEBA3KHU, MOJYUYECHHBIE IO
OCSIM KOOPJIMHAT.

Ecmu fp / ZD > 1/ 2000 , To HEOOXOMMO TIIATEIHHO MPOBEPUTH BBIYUCICHHS U MPU
HE00XO0/IMMOCTH NPOU3BECTH TOBTOPHbBIE U3MEPEHHUS.

Ecmu fp / ZD < 1 /2000 , To pou3BOAUTCS pacipeieieHue HEBI3KH fX U fy myTem
BBEJICHUS MONpPAaBOK B BbIUMCIEHHbIe npupameHuss AX u AY NponopuHOHAIBHO JJIMHAM
CTOPOH:

(fx 1 £D)xDy u (fy / ZD)xD,

rze Dy - JulnHa TOpU30HTANBHOTO MPOJI0KEHUS COOTBETCTBYIOLIEH CTOPOHBI.

[TonpaBka BBOAMTCS CO 3HAKOM, OOpaTHBIM 3HaKy HEBSI3KU. Tak Kak IpU 3TOM MOIpaBKa
MOYKET BBIPaXaTbCs JHIIb AOJISIMU CAHTUMETPA, TO HAJI0 €€ OKPYIJIUTh A0 IeJIOr0 CAaHTUMETpa U
BBOJMTbH TOJIBKO B MPHUPAIIEHHSI, COOTBETCTBYIOIINE HAUOOIBIINM CTOPOHAM.

Ecim fx = 0,03, Tto mompaBku mno 1 cM. BBOAATCA TOJBKO B IPHUpALICHUS,
COOTBETCTBYIOIIKE JUIb 601bimuM cToporam III - IV, V - VI, VI - VII.

Bo Bcex ciyyasx cymMma MOMNpaBOK JODKHA PABHATHCS BETMUYMHE MOJYYEHHOM HEBS3KH,
HO C OOpaTHBIM 3HAKOM.

Wcnpasnennbie (yBsi3aHHBIE) NPUpPAIIECHUS BBIUMCISIOTCS Kak aiaredpanyeckas cyMMma
BBIYMCIICHHBIX IPUPALLICHUI U COOTBETCTBYIOLIMX MOMPABOK.

Hamnpuwmep,

(AY'1-11) wenp = (-89,65) + (+0,03) = - 89,62

KouTponp yBsi3ku npupalieHuid: B 3aMKHYTOM IIOJIMTOHE anreOpanueckas CyMMa
UCTIPABJIEHHBIX NPUPAIIEHUH 110 KaXKI0H OCH TOJKHA PABHATHCS HYIIIO.

Brruncnenue KoopinHAT BEPUINH MOJIUTOHA.

Koopaunats! Touku I 3amanst

X1 =10,00; Y;=0,00.

KoopaunaTs! mociaenyronmx Touek BHIYUCIAIOTCS 10 popMysiam:

Xn =X n-1t (AX) ncnp; Yn =Y n-1t (AY) HCTIp)

rie
Xn¥ Yp- KOOpJMHATHI MOCIEIYIOIINX TOYEK;
Xnp1uYpa- KOOPJIMHATHI MPEJBITYIUX TOUEK;
(AX) venp 1 (AY) wenp - WCIPABJICHHBIE NPUPAILIECHUS CTOPOH  MEXITY
COOTBETCTBYIOIIMMHU TOUKAMH
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Hanpuwmep,

X = (-49,69) + (+105,26) = +55,57;

Ym=(-89,62) + (+ 30,71) = -58,91.

Ecnmu x koopauHaTaMm TmocienHedl TOYKM NpUOaBUTh NPUPALICHUS MO MOCIeaHeH
3aMBIKAIOIEH CTOPOHE, TO JOJKHBI MOJYYUTHCS KOOPAMHATBI MEPBOM TOUYKH, YTO U Oyner
KOHTPOJIEM IIPABUIIBHOCTH BBIYUCIICHUS KOOPAMHAT BEPIUUH 3aMKHYTOI'O TEOJOJIUTHOIO XO/1a.

Hanpuwmep,

(+93,73) + (- 93,73) = 0,00;

(+ 55,80) + (- 55,80) = 0,00.

CocraBJieHHe cXeMbl T€OJ0JMTHOI0 X0/a

[Tonp3ysich 3HaYEHUSIMM BBIYHUCICHHBIX KOOPJAUHAT, CJIEAYET HAHECTU IUIAHOBBIE TOYKHU
Ha tuian MacmTaba 1:500. [{ns a3Toro HeoOXoAMMO Ha YEPTEKHOW WMIIM MHJZTMMETPOBOM Oymare
BBIUEPTUTh KOOPJAMHATHYID CETKYy CO CTOPOHaMH KBaJgpaToB 5 CM U INPOU3BECTU
COOTBETCTBYIOIIYIO OLU(PPOBKY KoopauHaT Ha ocsix X u Y. llomyueHHBIe Ha IJIaHE TOYKHU
HEO0OXOUMO COEIMHUTD MPSIMBIMU JIMHUSAMH M HaJIIUCATh 3HAYEHUS] pyMOOB U FTOPU30HTAIbHBIX
MIPOJIOKEHUI CTOPOH MOJUTOHA.

[Ipumeuanue 1. KoopauHaTHyr0 CETKy HaHECTHM B TOHKHMX JIMHMAX 3€JICHOM WM CUHEHN
Tylblo. TOUKM COEIUHUTH JUHUSAMHU TOJIIMHONM 1—2 MM 4YepHOH TYyHIbIO WM B KapaHJalle.
Juametp Touek TeogoautHoro xona anst M: 1:500 - 1,5 mm.

Ha mnan TteomonutHoro xoma M 1:500 naknanpiBaeM KOHTYp 3xaHusi 36x12 M
(TPOM3BOJIBHO), [IBA yria KOTOPOTO MPUBSA3BIBAEM K TUIAHOBBIM TOYKAM OJIMKAaWIIEed CTOPOHBI
MOJIUTOHA TOJISIPHBIM CIIOCOOOM.

[Tonb3ysich moOMEpedYHbIM MAacIITadOM, OIpeAessieM KOOpAUHAThl YIJIOB  3JaHUS
rpauIecKuM CrocoOoM.

[Ipumep: KOOpAMHATHI TOYEK:

Xa=1,40Mm, V2 =20,20 m.

Xn=1,40m, ¥Yn=56,20m.

3HaueHus1 KOOPJIMHAT TOYEK TEOJOJMTHOIO Xoja T. | ¥ T. 4 Hamo B3SITh U3 BEIOMOCTHU
BBIUMCJIEHHS KOOPIMHAT:

X1=0,00m X4=-36,70 m.

V¥1=0,00m V4=49,59 m.

Jlns onpeaeneHUs AJIMHBI CTOPOHBI S, pemraeM OOpaTHYIO T€0/e3MYECKYI0 3ajaauy,
UCIIOJIb3YS IUPEKLMOHHbIE YIIIbI HanpaBieHu 1-A, 4-J]

,tg Y1 = AX1/ AY1S1=AX;/ cos Y1

Brruncnsiem npupaiieHus

AX; =Xa—X1 =1.40—0,00=1.40 m

Ayl =y A_yl =20.20—0.00 =20.20 M,

AXy = X—X4=1,40—(—36.70) =38.10 M,

AY,=Y,;—VY4=56.20—49,59 = 6.61 «,

JIMpEKIIMOHHbBIE YIIIbl HANpaBjieHui 1-A 1 4-J1 COOTBETCTBEHHO PaBHBI

tg y1.a= 20,20 /1,40 = 14,428 tg y1- A—86 02

tg 4.1 = 6,61 /38,10 = 0,1735 tg ya = 9'50

Jlnuns ctopon 1,40

S1=1,40/0,06917 =20,24 m

S,=38,10/0,98530 = 38,67

Beruuciisiem 3naueHus yriaoB 11 P 2

yroua B 1= 90°- Tg4-1— 01

yroi f 2=Trs1+ 02, TJ€ 0. 1 ¥ O 2 YTJIBI TPEYTOJIBHUKOB

o1=90°-vy1.4=3°58'

A2=Y4-n= 9°50'
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B 1=90°-53°30"+ 3°58' = 40°28'

B2=153°30"+9°50" - 63°20'

BbluncneHHble 3HAYEHUS PACCTOSIHUM M YIJIOB  HCIOJIB3YyeM Uil COCTaBJICHUS
pa3ObHUBOYHOrO YepTekKa.

51=20,24 m; B 1=40°28";

52=38,67 m; B 2=63°20".

MACIITAB 1:500

Pucynok 29 Ilnan teononutHoro xona

®opma npeacrasjieHus pesyabTarta: [IpenoctaButh oTder mo paboTe B TETPaaAU JUIs
MPAKTUYECKUX padOT U yCTHAs 3aliuTa paboThl.

Kputepun OLEHKH: JIOTUYHOCTh MPEJICTABICHHOTO MaTepHala, pPalHOHATBHOCTh
BBIOpAHHOM CTPYKTYpBI pabOThl, aKKYPaTHOCTh. HATJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU
C PEKOMEH/IAIHSIMH.

- OLleHKa «OTJIMYHOY» CTaBUTCS, €CIIM 33JaHHUE BBIITOJIHEHO BEPHO U JIaHBI TIOJHBIC OTBETHI
Ha BOTIPOCHI.

- OLIeHKa «XOpOII0» CTAaBUTCS, €CIM XOJ BBIIONHEHUS 3a/laHds BEPHBIM, HO ObLIa
JIOTTYIIIeHA OJTHA WUIH J[BE OITHOKH, TUOO B OTBETAX HA BOIPOCHI JOIMYIIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEIbHO» CTABUTCS, €CIIM TPHUBEICHO HEMOJHOE BHIMOIHEHHE
3aJiaHus (YIYIICHBl BaKHBIC TEXHUYECKHE XapaKTEPHCTHUKH), JTUOO B OTBETaX Ha BOIPOCHI
JIOTYIIIEHBI TPYObIe OMINOKH.

- O1ieHKa «HEY10BJIETBOPUTEIbHOY CTABUTCS, €CITU 33/1aHNE HE BBIITOJIHEHO.
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IIpakTnueckoe 3ansaTne Ne7.
I'eone3nyeckasi MOAroTOBKA /IJIsl IepeHOCAa MPOEKTA B HATYPY

Heap padorbl: HayunThcs BBIMOIHATH BEPTUKAIBHYIO NMPUBA3KY 3JaHUS 10 IUIaHY B
TOPU3OHTAJISAX, OMPEACNISATh YEPHBIE OTMETKH, OTMETKH IVIAHUPOBKU U pabOYUE OTMETKHU.

BoinosinuB 3a1anue, Bl Oynere:
ymemsb: TPOBOAUTH KaMmepalbHble padOThl MO OKOHYAHWUU TEOJOJUTHOW CHEMKH H
F€OMETPUYECKOr0 HUBEITUPOBAHMS.
MarepuajibHoe o0ecnieyeHue:
JInnelika, kKapaHaail, METOAUYECKHUE YKA3aHUs, OTIOPHBIC IUIAKATHI.

3aganue Ne 1. CymHOCTh pabOTHI COCTOHT B clieayromeM. KinueHT 3akazan Bameit pupme
BBIMIOJTHUTh BEPTUKAJIbHYIO IUJIAHUPOBKY YAaCTH YydacTKa TMeped KOTTEIKeM B  IENIX
CTPOMTENIBCTBA TEHHHUCHOTO KOpTa M JEKOPATHBHOTO OiaroycTpoiicTBa ydacTka. [lmomrans
y4dacTka npumepHo pasHa 0,6 ra.

Hnst  pa3pabOTKM  MpPOEKTa BEPTUKAIBHON  IUJIAHUPOBKU  TPeOyeTCs  COCTaBUTH
tonorpaduueckuit miaH yyactka B macmtabde 1:1000 (1:500) ¢ BoicoToit ceuenust penseda 0,25
M (0,1 m).

s sToro BammMu kosuieramu mpu MOMOIIM T€OJONHUTA U PYJIETKH Ha MECTHOCTH ObLia
MOCTPOEHA CeTKa KBaapaToB co ctopoHamu 20 M (puc. 30).

A" 4 =330°30'

Rpl @

o, ] h |
Pedui ﬂ / \ {
A \ /
Lyemapu / \ \ /
\ e v Hawns /
\

/

Ly a \
2 2 v 1
- - gl -
N\ 1 ~N/
¢ N~ S S/ . o
—1 e | ~— S _~ f__:/‘ / || of S
- : . \
Beaoom ol 3 / /
/ \ il Y / )
Y 2KX o Sy
e, /2 up e H A\ = /
ﬁ A\ 150
e 60 J
I / TR 3 s . )
Pucynoxk 30

B BepmmHax KBaapaToB 3a0MTHI KOJBIIIKM BPOBEHb C 3€MJIEH U CTOPOXKKU, HA KOTOPBIX
NOJNKMCAaHbl 0003HAYEHUs BEPIIMH IO NPUHIUIYY O0O3HAUEHHs KJIETOK IIaXMaTHOW JIOCKH.
OpnHOBpeMEHHO C pPa30MBKOM BBINOJMHSIACH M ChEMKA D3JEMEHTOB CHUTYallMd METOJIOM
NepreHuKyIsApoB. i OpHEHTUPOBaHUS JMHUN IJ1aHa OB M3MEPEH MarHUTHBIM a3uMyT
croponsl a— . Ero 3nauenne A", 4 = 330°30".

3areM MPOU3BEACHO TEXHUYECKOE HUBEIUPOBAHUE BEPIUUH KBAJIPATOB C ABYX CTAHLIHM.
ITopsinok HUBenupoBaHUs NoOKa3aH Ha pucyHke 30. Bce orcueTsl 3anmmcaHbl Ha MOJIEBOW CXeMe
(puc. 2) okoso BepUIMH KBaapaToB. Ha cBs3yrolne Touku, 00BEACHHBIE HAa PUC. 2, 3 KPYKKOM,
ceNaHbl JUIsl KOHTPOJIA OTCUETHI ¢ JIBYX cTaHUUM. ['paHuia craHuuil ykazaHa myHKTHpoM (al,
a2, Bl, B2). KoHTponb mpaBUIBHOCTH CBSI3M (PabOT) CTAHIMKA BBHIMONHSIETCS TO (opMyIe:
a;tBy=as*B1, B OOIIEM Cy4ae CyMMBblI HAKpECT JIEKAIIUX OTCYETOB MOTYT OTJIMYAThCS OJHA OT
npyroit He Oonee yeM Ha 5 MM. [lepenaua BEICOTHI ObLIa BBIIOJIHEHA Ha CBSA3YIOLIYIO TOUKY 4.

3amaua Nel TlpowmsBectu 00pabOTKY HMCIOTHUTEIHHOM TOJIEBOW CXEMBl HHUBEITHUPOBAHMS
MOBEPXHOCTH MO KBajaparaM (cMm. puc. 31), coctaBuTh miaH ydactka B Macmrade 1:1000.
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BbIMONMHUTE HMHTEPIIONMPOBAHME TOPH3OHTANCH TpU BbIcoTe ceueHHs penbeda 0,25 M.
BBIMOTHUTE pUCOBKY penbeda u BBIMepTHTD TutaH. Hyg =

Hcxonnas BeicoTa cBsizyromieil Touku 04 3amaercst mpenojaaBareneM (MO0 YCMOTPEHHUIO
HperoaaBaTessl MOXKET ObITh MPUHST BapUaHT IMEpefadyd BBICOTHI Ha TOYKY 04 HUBEITHUPHBIM
XO0JIOM OT HUBEJIMPHOT'O PENEpa).

VcnonHuTeNnbHAs TI0JIeBast CXeMa HUBEIMPOBAHUS TIOBEPXHOCTH

20m ”4._
d o)
1073 1097 118 1057 | | 0833 0878 10
; Pedeaw j fMawws
& KyCmOpNux
% 10713 1207 1315 1280 ’J\ 1054 076 1085
Il ex | lor
° X X ! e
. m- I ; ) L %
P kT 1258 1452 1462] | 1239 1196 1243
h 4
Beceoms -— - 8
6,0 Jye
o |18 ﬁm 1] 1se Shon 284 1S
I~ 602 3 ha s 6
Pucynox 32
KonTposs CbeMKY BBITTOJTHUIT:
ajtBy-a;+B1 = TexHUK Mensenes CM.
at+B3-az+By = BrraucieHns BBITTIOTHHAIT:
Brruucienue ropu3oHToB npudopa.
I'T =
I _
I'lry, =
1l
ITI T
I —
I'TI n= FHCp“ -

[TosicHeHUsI K BBITIOJIHEHUIO pabOT

CrenaiiTe KOHTPOJIb HUBETUPOBAHUS IO CBA3YIOIIUM TOUYKAM.

CBSIBYIOIIMMH TOYKAMH SIBJISIFOTCS TOYKH By, C4, Og (cM. puc. 32). B kauecTBe mpumepa
clenaiiTe KOHTPOJIb 10 CBSA3YIOIIUM TOYKaM B4 M O4. OTcueThl co cTaHiuu | Ha CBS3yOIIUE
TOYKH COOTBETCTBEHHO paBHBI: a,=0833, az=1239, a co cranmmii II: B1=1057, B3=1462.

Torna a;+Bz=az+B1. Umeem: 1462+083-1239+1057 = 1 mm, yTo ponyctumo. Pe3ynbrarsl
BaIlIX KOHTPOJBHBIX BHIYUCIICHHUH 3aMUIINTE IO/ PUCYHKOM 32.

Brruncnute ropu3oHT mpudopa v BEICOTHI BEPIINH KBAAPATOB JIJIs CTaHIUU [.

I'opuzont npudopa (I'T1) Beruucnsercs no gpopmyse

I'TI1 = HI/I3B+ 4o,

rae Hy;; — u3BecTHast BbICOTA TOUKHU, B Baiiem ciaydae — 3TO BbICOTa CBA3YIOLIEH TOYKH
dy

ap — OTCHYET IO peiike Ha ITOM TOYKe (B JAaHHOM Cirydae Hamo Opath orcuetr a;=0,833 wm,
MOJTyYEHHBI C MEpPBOM CTaHIMHU, TaK Kak TOPU3OHT MpuOopa ompeaensieTcs Ais cTaHiuu ).
[Tomy4yenHnoe 3HaYeHUE TOPU3OHTA TPUOOPA BIUIIUTE HA TIOJIEBYIO CXEMY B COOTBETCTBYIOIIEM
MecTe. 3ateM 1o Gopmyme

Hi =TTI1- ai

rae Hi — BbicoTa BepiuH, onpeesieMbIX s CTaHIuH I

al — OTCYET MO peiKe Ha ATUX BepIrHax (110 YePHOM CTOPOHE) BHIYHCIIUTE BRICOTHI BCEX
BEPIINH B I'PAaHUIIAX, OTPEACICHHBIX JJI cTaHuuu L.

[TocnenoBarensHO MOMyYaeMble 3HAYCHHSI BHICOT 3AIHUIINTE HA MOJEBYIO CXEMY PSAIOM C
COOTBETCTBYIOILICH BEPIIMHON KBaApaTa.

3.BoruricnuTe ropu3oHT Nprbopa 1 BEICOTHI OCTAIbHBIX BEpIIMH JUIsl cTaHiuu 1.
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JUisi KOHTpOJIE TOPU30HTA MpUOOpa BBIYUCIUTE €ro TPU pas3a (Tak Kak BBICOTHI Tpex
CBS3YIOIUX TOYEK HAMHU YK€ BBIUHCIICHBI).

'L} = Hyg +B4; TIT' 1= Hea+B2; TT1)) = HpgtB3

Ecnu pacxoxaenus mexay 3nadenusiMu ['T1 He mpeBBICAT 5 MM, TO BBIUUCIISIOT CpeiHEe
3HAUEHUE U OHO BBIIIMCHIBAETCS Ha MOJIEBYIO CXEMY.

BricoThl BepiinH B rpanuile cTaHiuu 1l BBIYUCIIAIOTCS aHanoru4Ho no ¢popmyiie

Hi = FH”-Bi

1 3aIIMCBIBAIOTCS Y COOTBETCTBYIOIUX BEPIIHH.

CocraBbTe TonorpapuuecKuii miaH Mo pe3yabTaTaM HUBEIMPOBAHUS 110 KBaJApaTaM.

Ha mmcre dveprexnoit Oymarm B macmrade 1:1000 moctpoiite CeTKy KBaapaToB CO
ctopoHamu 20 M U HaHECHUTE IO IIPOMEpaM 3JEMEHTBI CUTyaluu. Ha niaH BBINUIIUTE BBICOTHI
BCEX TOYEK (BepIInH), OKpyrJisist 3HaueHus 10 0,01 m.

IlyreM MHTEpPHOIMPOBAaHUS IO CTOPOHAM KBaJApaTOB HAaWIUTE IOJOXKEHUE TOYEK C
BBICOTAMH, KpaTHBIMU BbICOTE ceueHusi penbeda 0,25 M (ucmnonb3ys Kak rpadudeckuii MeTo/,
TaK U UHTEPIIOJINPOBAHUE «HA IJI1a3»).

Touku ¢ 0OIMHAKOBBIMU BHICOTAMU COEIMHUTE MJIaBHBIMH KPUBBIMU-TOPU30HTAISIMH.

[IpousBeaure «ykjiaaKy» rOpU30HTaNEH M MOJIUIINTE BHICOTHI TOPU3OHTA JIEH, KpaTHbIE
0,5 m.

Hanomunaem! BbICOTHI OANUCHIBAIOT B pa3pblBax FOPU3OHTAJIEH Tak, YTOObI OCHOBaHUE
ugp ObLIO 0OpaIleHO BHU3 IO CKATy.

Paboty B Kapanzgaiie npexbsIBUTE MPETO1aBaTEINIo.

6 BoruepTuTe miuaH TyIIbIO.

Bce snemeHThl IUIaHa: HAJNUCH, YCJIOBHBIE 3HAKW (32 HCKIIOYEHHUEM TOPU3OHTAJIEH)
BBIUEPTUTE YEPHOW TYIIbIO; TOPU3OHTAIM W HMX BBICOTHl BBIYEPTUTE KOPUYHEBBIM IIBETOM.
Bepmimnbl kBagpaToB Ha MJIaHE OKaKUTE TOUKAMHU.

Ha pamke nnana caenaiite Haanuch: « Tonorpadgudeckuii miuaH yaactka Ne ...».

Buusy nanummute (1o ueHtpy) «1:1000» u «CrutoniHsle ropu30HTaIA IPOBEACHBI Yepe3
0,25 m». CnpaBa — «CocTaBjieH 10 MaTepuajlaM HHUBEJIUPOBAHMs MOBEPXHOCTH» ((hamMuius
CTyJIeHTa, (DaKyJIbTET U JaTa BHIMOJHEHUS PAOOTHI).

3ananue Ne2. OpHuM u3 BapuaHTOB (OPMbI BEPTHKAIBHOM IUIAHUPOBKHU penbeda
y4acTKa MpoeKTa MpelycCMOTPeHa TOPU30HTANIbHAS TUIOIIA KA.

Bawm crienyer, ucnosnp3ysi paHee NoJy4e€HHBIE PE3yJIbTaThl:

MPOU3BECTH pPACUYET MPOEKTHON BBICOTHI TOPU3OHTAIBHOM TUIOMIAAKA TPU YCIOBHH
MHUHHUMAJIBHOTO 00beMa 3eMJISIHBIX padoT, T.e. MpU COOM0oNeHUH OajaHca 3eMJISIHBIX pador,
Korja o0beM BBIEMKH IPYHTa paBeH 00BhEMY HACHITIH;

COCTaBUTh KapTOrpaMMy 3€MJISHBIX pa0OT M BBIYMCIUTH OOBEMBI IEPEMEIIAEMOr0
TpyHTA.

JUia nanpHEHIKX pacueToB HEOOXOIUMO COCTAaBUTh KOMMIO CXEMbI CETKH KBaJpaToB C
BBIMMCAHHBIMU Ha HEel BRICOTaMH BEPIINH KBaApaToB (¢ TouHOCTHIO 10 0,01 M). 3HaueHus BBICOT
noay4eHsl BaMu B mepBOM 4acTy 3a4aHus.

ITocnenoBarenbHOCTh BBINOIHEHHS T€0IE3UUECKUX PACUETOB

BrinonHuTe KOMMIO CXEMBI CETKM KBaJpaTOB HAa OTBEACHHOM B palouell TeTpaau Ajs
ITOM eI MECTE M BBIITUIIUTE Ha HEe BBICOTY To4eK (puc. 33).

3ameuanue 1. MckimounTenbHO B YUeOHBIX LIEAX 711 YMEHbBIIEHUS! HAarpy3KHU Ha YepTex
Bam mpesmiaraercss MCmonb30BaTh JBE CXEMbl CETKH KBaaparoB. OAHY Kak HCXOMHYIO JUIS
BBIUMCJIEHHS] MTPOEKTHON BBICOTHI TOPU3OHTAIBHON IUIOIIAJKU; BTOPYIO — JUISI COCTaBIIEHUS
KapTOrpaMMBbI 3eMJISTHBIX PaboT (00paslibl WX 3aloJHeHUs TMOKa3aHbl Ha puc. 33 u 34; camu
CXEMBI BBITIOJTHUTE B COOTBETCTBYIOIIEM MECTE pabouei TeTpan).
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Pucynok 33

Haiigure HamMmeHbplIIy!0 U3 BBICOT BepliMH KBaapatroB HO u BbluMCAMTE YCIOBHBIE
BBICOTHI Ahj Bcex BepIIMH KBaIpaToB 1o Gopmyiie

Ahj = H1 - Ho

[TonydeHHbIe YCIIOBHBIE BBICOTHI BHIMHUIIIUTE HA CXEMY PSJIOM C BBICOTOM BEpIIUHBI (CM.
obpaserr — pwuc. 33).

3ameuanne 2. Tak kak BeauuuHbl AN, BBIYHCISIOTCS 0€3 KOHTPOJSI, TO OLIMOKA,
JIONYIIEHHAsT TPH BhIYUCICHHH AR, BBISBUTCS TOJILKO B CaMOM KOHIIE pabOThI MPH MOACYETE
00BEeMOB 3eMIITHBIX paboT. [109TOMY BBIUMCIIEHUS TIPOBOISTCS ABAYKIBI.

Beruncaure npoekTtHyro BbicOTy Hpp, TIOpH30HTanbHOM IUIOMIAAKK IPH  YCIOBUU
coOnroaeHust OanaHca 3eMJISTHBIX paboT

an =Hy+ (ZAhl +Z 2h, + 3Ahs + 42Ah4) / 4n

riae Ahj - yciioBHAs BBICOTA BEPIIMHBI, BXOIAIIAs TOJIBKO B OJUH KBajpaT (Ha puc. 33 310
BEPIIHHA a);

Ahy - ycioBHast BBICOTA BEpIIMHBI, BXOAsAIIas B JBa KBaapara (Ha puc. 33 — 370
BEPIIMHEI By U @ 7);

Ahz - ycioBHas BbICOTa BEpPINMH, BXOIAIIMX B TPU KBajpaTa (B HAIleM ClIydae TaKHX
YCIIOBHBIX BBICOT HET);

Ahy - ycroBHas BRICOTa, BXOJISINAS B YEThIPE KBajipara (Ha puc. 33 — 3TO BepIIMHA By).

Brruncnute pabodrie BBICOTHI AJIsl BCEX BEPIIMH KBAAPATOB, KaK

ai= Hj- Hyp

Y BIIUIIUTE UX HA KAPTOTPaMMYy 3eMJISTHBIX pa0OT KpaCHBIM IIBETOM (CM. 00pasel] — pHC.
34).

b r—— o~ -

Pucynok 34
Omnpenenute NOJOXKEHUE TOUYEK HYNEBBIX paboT. I1o ctopoHam kBaaparos, rae padouue
BBICOTHI MEHSIOT 3HAK Ha MPOTHUBOIOJIOKHBIN, HAWAUTE PACCTOSTHUS 10 TOYEK HYJIEBBIX padoT.
Komnus cxembl ceTku KBaapaToB
Ho =
Hpp=

60



Kaprorpamma 3eMistHbIX paboT

Boruncnute paccTosHUS 10 TOUYKH HYJIEBBIX paboT

L]_ =L=

L2 =L=

Li=|ail/(|ai1|+|a|)*xduwmbLy=]a1|/(|aw1]+]ai])*xd

I7Ie a1 U @i - COOTBETCTBEHHO paboyue BBICOTHI MPEALIESCTBYIOMUX U MOCIEAYIOIINX
BEPIIINH;

d — ropu3oHTaIbHOE PACCTOSHUE MEKIY STUMU BEpPIIMHAMH.

Hanpumep, cMm. puc. 4.

Hns ctoponsl Bl - ¢l umeem

L;=0,22/(0,65+ 0,22 ) x 20 =5,06

JUISL KOHTPOJIS BeIUUCHsgeM Ly:

L, =0,65/(0,65+0,22)x20=14,94

Kontpounb: 14,94+5,06=20,0. 3nauenus Ly, Lo,........ , L , BBIIUCBIBAIOT HA KapTOTPaMMy
CHUHUM LIBETOM, OKpyrJIsis 10 0,1Mm.

Jlis monmyueHus JIMHUM HYJEBBIX pabOT TOYKM HYJIEBBIX pabdOT MOCIEI0BATEIBHO
COCIMHHUTE TPSMBIMU JIMHUSIMH U IITPUXOBKOH pa3fAenTe 30HbI BHIEMKH M HACHITIH.

Brruncnute 00beMbl 3¢MIISIHBIX paboT. Berunciienus BBIOIHUTE B BEAOMOCTH TaOIHIIBL.

[lepen HavaoM BBIYHMCIEHHIA pa30eiiTe yuacTOK Ha reoMeTpruueckue Gurypsl (KBaapaTbl
u TpeyroibHuKn). [lponymepyiite purypsl Ha KapTorpaMMe U BOHUIIUTE HOMepa Guryp B rpady
1 Tabuupl «O0BEMBI 3eMIITHBIX PA0OT» BBIYUCIUTE IO GopMyIIe

Vi =, Sixalepn

rje Sj- MI0IaaAb OCHOBAHMS 1-TOH (QUTYpBHI;

a'cph - CPEHSI paboyas BHICOTA U3 pabOUYNX BBICOT BEPIIMH i-TOM GUTYDBI.

Brrauciienus BenuTe B CIEIYIONIEM MOPSIKE:

BBIYHCIIUTE IO (PUTYp U 3aNUIINUTE UX B rpady 2 TabIuIsL;

BBIUUCIIUTE CPEeTHIE PabOUne OTMETKH;

BBIUUCIIUTE 00BEMBI PUTYP.

st koHTposis o rpade. 2 B Tabiuile MOJACUYUTAWTEe CyMMY Tuiomiaaen Bcex ¢uryp. C
TOYHOCTBIO 10 1 % OHa NOJKHA COBNAAATh ¢ OOLIEH IIOMIAbI0 yUacTKa.

3amevanuie 3. 3HaUEHHs 'cph MOTYT UMETH 3HAK + (IUTIOC) MM — (MHHYC),

MO3TOMY M 3Ha4eHUs1 00beMOB OyJIyT MMETh 3HaK. 3HAK IUIIOC epes 3HaueHHueM o0beMa
rpyHTa OyZIeT COOTBETCTBOBAThH CPE3Ke, a 3HAK MUHYC — HACHIIIH.

OO11Mif KOHTPOJIb.

[To ycnoBuI0 MpOEKTUPOBAHUS — 3TO PABEHCTBO OOBEMOB BEIEMOK M HACHITICH.

Jlns BeIBosia oOIero OanaHca 3eMIISIHBIX pabOT CyMMHUpYHTe 3HaueHUs 0ObEMOB I1O
rpadam 4 u 5 TabnULIbL.

Pacxoxnenne V=(+V)+(—V) He momkHO mpeBbimaTh 2 % 00mero oobemMa 3eMIISTHBIX

pabor.
BenomocTs BeuncieHns 00beMOB 3eMIISIHBIX paboT
Ne Tiomams Guryps: Cpennsis O06Bem 3eMIISTHBIX padoT, M
(b;lr " ’|pabouas cpeska (+) HACHITb (—)
yp BBICOTA,
1 2 3 4 5
1
2
3
4
5
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6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

V=
AV /V=

Ilpakmuueckasa paboma

Lenapr BepTHMKANbHON NPUBA3ZKH 3JaHUS - 3TO OINpeEieieHue aOCOIIOTHOW OTMETKHU
YPOBHS YHCTOrO Moiia 1-ro sraxa, T.e. Hauana oTcuyera OTHOcUTeNbHbIX 0TMeTOK (0,000). Ilpu
MPOEKTUPOBAHUM W PEKOHCTPYKLIMM 3Ta OTMETKa OMNpEAeNseTcss UCXOAs M3 IUIaHUPOBOYHOMN
OTMETKH MpPeoOpa3oBaHHOTO penbeda mpuierammeil K 31aHUI0 TEPPUTOPHH. JTa OTMETKA -
KpacHasi - ONpenensercs IO KpacHbIM (IJIaHUPOBOYHBIM) TOpU30HTAIsAM. M3BecTtHO, 4TO
KpacHbIe (IPOEKTHBIE) OTMETKH, KaK U YepHbIE (OTMETKHU CYIIECTBYIOIIETO penbeda MEeCTHOCTH),
Ha3bIBAIOT a0COTIOTHBIMU.

Ha Bcelt teppuropun PO OHM MMEIOT €AMHOE HAayalo OTCYETa - YPOBEHb bBalTHIICKOro
Mopsi. OTMETKH 3J€MEHTOB Ka)XJ0r0 OTJEIbHOIO 3/1aHUS Ha3bIBalOT OTHOCHUTENbHBIMU. Hauano
OTCYeTa WX B KXKJOM 3JIaHUU - 9TO YPOBEHb YUCTOTO MOJIa MEPBOTo 3Taxka. YTOOBI BHIYMCIUTH
a0COIOTHYIO OTMETKY YMCTOIrO T0jla MEpBOro 3Ta)ka JH00ro 37aHus, HajJ0 3HaTh, HACKOJIBKO
MOJI pacloyiokeH Bhiie 3eMiau. Kak mpaBuio, 3TO 3Haue€HUE - OTMETKa (YpOBHS 3eMIIH) -
YKa3bIBAaeTCs Ha YyepTekax ¢acaroB U pa3pe3oB 3/1aHUS CO 3HAKOM «MHUHYC». Ee 0e3 yuera 3Haka
npuOaBISAIOT K a0COTIOTHON TUTAHUPOBOYHON OTMETKE 3eMJTH U MOTYYat0T HCKOMYIO BEIHUUHY.

B yueGHOM mpoekTe omycKaeTcsi NMpUBA3aTh 3JaHHE K CYIIECTBYIOLIEMY penbedy
O3€JICHEHHBIX TEPPUTOPUM, T.€. BBIYUCIUTH YEpPHbIE OTMETKM 1O YIJIaM 3JaHusl.
[11aHMpOBOYHYIO OTMETKY (KpacHyI0) cielyeT MPUHUMATh 10 caMOi BBICOKONW OTMETKE BXOJa.
Ha Bcex yrmax 3maHuil Ha TeHIUIaHE TOJKHBI ObITh yKa3aHbl Ha BBHIHOCHBIX MOJOYKaX BBEPXY
KpacHble, BHHM3y YEpHbIE OTMETKH. B T1leHTpe 31aHusi B TPSIMOYTOJbHUKE YKa3bIBAIOT
a0COIOTHYIO OTMETKY, COOTBETCTBYOMIIYIO 3HadeHHI0 0,000 OTHOCUTENBHBIX OTMETOK (pHc. ).
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Pucynok 1. Ilpumep BbINO/JHEHHS] BePTHKAJIBHOW M TOPH30HTAJBLHOW NPHUBSA30K B
yueOHoli npakTuuyeckoi padore: | - npoexmupyemoe 30anue; 11 - cywecmsyrowee 30anue; i -
Hanpagnenue cmoxa nosepxnocmusix 600; A, b, 1, 10 - obo3nauenus oceii

B ycinoBusX 3HAUMTENBHBIX MEPENaAZOB BHICOT peibeda TEPPUTOPHUH MHUKpopaiioHa
IPaJOCTPOUTENN HUCIOJIB3YIOT OOJBIION HabOp MPUEMOB BEPTUKAIbHON IutaHupoBKU. C HX
HOMOIIBIO0 (POPMUPYIOT IJIAHUPOBOYHYIO TOBEPXHOCTh TEPPUTOPHUH MUKPOpPAHOHA, OPraHU3YIOT
TPAHCIIOPTHOE U IELIEXOJHOE JIBUKEHUE MEXKIY TeppacaMu, JIe)KallluMU B pa3HbIX ypoBHsiX. B
KaX/IOM KOHKPETHOM Cllydae BBHIOMPAIOT TOT WM MHOM MPHEM WM YCTPOMCTBO BEPTUKAIBHOMN
IUTAHUPOBKU B 3aBUCUMOCTU OT CBOMCTB IpyHTa, F€OJOTUYECKUX U TUIAPOJIOTMYECKUX YCIOBUH,
TpeOOBaHUH, IPEIBABIAEMBIX K TEPPUTOPUU MUKPOpaAOHa.

[IpocTedmmM 31€MEHTOM BEPTHUKAIBHOW IIJIJAHUPOBKU TEPPUTOPUHM IIPU CONPSKECHUHU
IIOBEPXHOCTEN C MEPENagoM OTMETOK SABJIAECTCSA OTKOC. I'JIaBHBINM BOIPOC MPH MPOEKTUPOBAHUU
OTKOCOB - YCTAaHOBJICHHE €r0 KpyTH3HbI. Ee BBIOMpAlOT M3 YCIIOBHH yCTOWYMBOCTH TPYHTA,
IIPEIOTBPALCHNS OIOJ3HEBBIX SBICHMM M pa3MbiBa. OHa 3aBUCUT OT BBICOTHI II€penaja
oTMeToK. [Ipu BricOTEe OTKOCA 10 6 M B yCTOMUYMBBIX I'PYHTAX (IIOJIyCKalIbHBIE U MOJOOHbBIE UM)
KpyTH3HA BeIpaxkaeTcsa B oTHoumeHuu ot 1:1 go 1:0,5; npu rpyHTax cpenHell yCTOHWYMBOCTHU - 10
1:1,5; npu chimy4nx rpyHTax (MEIKO3E€pPHUCTHIE MECKU U 0A00HbBIE M) - 1:1,5 u Menee. YToObI
IIPEIOXPaHUTh OTKOC OT pa3MblBa IOBEPXHOCTHBIMU BOJAMM, y €r0 TOJOLIBHI YCTPAUBAIOT
JIOTKH, KIOBETHI, 3aryyOJIeHHbIE B 3€MJII0 BOJOOTBOAHBIE TpyOb! (puc. 2). I[lo HUM noxaeBbie
BOJIbI HAIpPAaBJIAIOTCSA K BOJONPUEMHBIM pPELIETKaM TOpPOJCKOr0 BOJOCTOKA MM B ONMKaMIINiA
BoJ0eM. Kpome TOro, 0TKOCHI YKPEIUISIIOT IMOCAIKOM 3€JIEHBIX HACAXKICHUM, 3aCEBAIOT TPABAMHU C
pa3sBUTOM KOPHEBOM CHUCTEMOHM, IOKPHIBAIOT JEPHOM, MOCTAT KaMHEM, OCETOHHBIMH U
Kene300eTOHHbIMM  TuiTaMu. C  3TOM K€ Lenplo Il MOILEHUS OTKOCOB TPUMEHSIOT
[IEMEHTOOETOHHbIE IUIMTHI C OTBEPCTUSAMH, 3allOJHSAEMBIMM TpaBaMH MM  LBETaMH-
MHoroJieTHUKaMu. [1py ncrosib30BaHUM 3€NI€HBIX HACAKICHUM /711 3aKPEIUIEHHs OTKOCOB BayKHO
00ecreynTh X PaCTUTENLHBIM CIIOEM IOYBBI.
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Pucynok 2. OTkoc, JJeCTHHIA U OPTAaHU3AIMS CTOKA HA TEPPUTOPUH MUKPOpaiioHa

Iloonopnvie cmenxu NenaT BEPTUKAIbHBIMU M HAaKIOHHBIMU (ykioHbl 1:10 u 1: 12).
UToOBI TPYHT BBIMIEIEKAIICH Teppackl HE pa3MBIBAJICS, B BEPXHEU Teppace MpeaycMaTpUBAIOT
JIPEHAXHYIO CHUCTEMY U IEepEeXBAThIBAIOLIUE HOXKIEBbIe MOTOKH JOTKU. [loAmopHble CTEHKH
JEKOPUPYIOT KAMHEM, PYCTOBKOM U JPYTMMHU BUJAMH OTAEIKH.

g memexomoB Teppachl, JIEKAIME B Pa3HbIX YPOBHSX, COCIMHSAIOT JIECTHUIIAMH.
JlecTHHIIBI YCTPanWBaIOT B OTKOCAX U pa3pbiBaxX MOJMOPHBIX CTEHOK C YKJIOHOM He Oonee 1:3, ¢
BbIcOoTOM moacTyneHka 10...14 cM. [llupuny npocTtynu necTHUIl He orpaHn4uBatoT. [Tpu ykione
otkoca Menee 1:13 (8 %) pmomyckaercss yCTpPOWMCTBO TMEMIEXOJHBIX HAKJIOHHBIX CXOJOB -
naHaycoB. JIeCTHUIBI M MaHAYChl YCTPauBalOT C YYETOM OCHOBHBIX HAINPABICHUU CUCTEMBI
TPAHCIIOPTHBIX U MEIIEXOJHBIX MyTei cOOOIIeHMS.

Ha npoekte BepTUKanbHOW TUIAHMPOBKH YKAa3bIBAIOT MPOEKTHBIE OTMETKH XApPAKTEPHBIX
TOYEK: IO yrjJaM M BXoJaM 3JaHMi, B MeCTax M3MEHEHMsI MPOJOJbHOIO YKJIOHAa M Ha
MEPECEUCHUSAX MPOE3JaMH KpACHBIX JIMHUWA YJIUL, B JIOTKAX YIHI[ CTPEJKaMU YKa3bIBalOT
HaIpaBJIEHUSI U 3HAUYEHUS MPOJIOJIbHBIX YKJIOHOB (B MpOIEHTax). B 3TuX HampaBieHusx Oyner
IIPOUCXOIUTHh CTOK IOBEPXHOCTHBIX BOA. KpoMe NpomoibHBIX YKJIOHOB IIPOE30B, TPOTYapoB,
03€JICHEHHBIX TEPPUTOPUH, a TaKXKe IUIOIAJ0K MUKPOPAHOHOB JUIsl yA00CTBA OTBOJIA JOXKIEBBIX
BOJI YCTPauBAaIOT MONEepeYHble YKIOHHI (Tab. 1).

Taoauna 1.
VYxnon, % B
U TONEPEeYyHOro

Bun coopyxenus IIPOIOJIBHBIN MIONIEPEYHBIN npoduns

Ot noMa
Tpotyap 0/4..8 1.2 OJTHOCKATHBIN
IImomanku:
CIIOPTUBHBIC 0,5 0,5 OIHOCKATHBII
JIETCKUE 0,4..15 1.2 OOHOCKATHBIHI
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XO3SIMCTBEHHEBIE 0,5...3 1..2 JIByCKaTHBIN

ABTOCTOSIHKH 04..4,0 0,5..15 OHOCKaTHBIN
3ereHple HaCAXKACHUS 0,5...8 0,5...8 OHOCKATHBII

OgHoCKaTHbBIE c
CannoBbIie TOPOKKH 0,5...8 2.3 JIOTKaMu

Ompxocwl 005BILION BBICOTHI (00j€e 5 M) MHOrAA 1€Neco00pa3HO pacujIeHSATh 110 BBICOTE
TOPU30HTAJIBHBIMU  [TOBEPXHOCTSMHU, KOTOpble Ha3bplBaloT OepMamMu. bepMbl  MOXHO
HCIIOJIB30BAaTh JJIA MECIICXOAHBIX JOPOKCK.

BMecTo OTKOCOB w4acTo yCTpaumBalOT MOAMNOPHbIE CTEHKU. VX pAenaroT M3 MPOYHOro
marepuaia (KaMeHb, OETOH, JKele300€TOH), KOTOpPBIH MOXET CIepKaTb JaBICHHE
BhILIENIEKALIET0 TpyHTa. [oAOpHBIE CTEHKH PACCUUTHIBAIOT MO (OPME M CEUCHHIO U3 YCIOBUS
PaBHOBECHS 3EMJISIHBIX MAacC. BBICOTY OINpEensitoT BEPTUKAIBHON IUIAHUPOBKOW IO HEpenagy
BBICOT.

IIpononbHEIE M IONEPEYHBIE YKJIOHBI BCEX IUIOIIANOK M JOPOKEK HMEKT Takoe
HarpaBJIeHHE, KOTOpoe 00ecleunBaeT CTOK BOJIbl B CTOPOHY OiMykaiiiiero npoesna.

B cnydae crnoxnoro penbeda ¢ yKIOHAMH OOJIbIIE€ TPEACIbHBIX, MPUHATHIX IS
IUIOINAJ0K, UX PaclojaratoT B BbIeMKax, Ha HaChIMAX

WM YaCTUYHO IIPHUMCHAA BBICMKY MW HACBIIb. HpI/I O9TOM HC J[JOJDKHA YXYAIIAaTbCA
apXUTEKTYPHO-TUIAaHUPOBOYHASI KOMOMHAIUS TEPPUTOPHH.

®opma mpeacraBjieHHsi pe3yjbrara: [IpenocraButh oT4eT Mo paboTe B TETPaaH IS
MPAKTUYECKUX pPaboT ® ycTHas 3amura padoTel. KpuTepuM OIEHKH: JIOTUYHOCTH
MPEJCTaBICHHOTO MaTepualia, PallMOHATBHOCTh BBIOPAHHOW CTPYKTYPhI pa0OThI, aKKYpPaTHOCTb.
HarJISTHOCTh, XapaKTEPUCTHUKA B COOTBETCTBUHU C PEKOMEHIAIIHSIMH.

- O1ieHKa «OTJIMYHOY» CTaBUTCS, €CJIU 3a/IaHKE BBITOJHEHO BEPHO U JaHBI TIOJHBIC OTBETHI
Ha BOTIPOCHI.

- OLIeHKa «XOpoII0» CTaBUTCS, €CIM XOJ BBIMIONHEHUS 3a/laHus BEPHBIM, HO ObLIa
JIOITYIIIEHA OJTHA WUIH JIBE ONITMOKH, TUOO B OTBETAX HA BOIPOCHI JOIMYIIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CIH TPHUBEICHO HEMOJIHOE BBHIMOIHEHHE
3aaHus (YIyIICHBl Ba)KHBIC TEXHUYECKHE XapPaKTEPHCTHUKH), JTUOO B OTBETaX HA BOIPOCHI
JIOTYIIIEHBI TPYObIe OINOKH.

- O1ieHKa «HEYA0BJIETBOPUTEIbHOY CTAaBUTCS, €CITU 33/1aHUE HE BIITOJIHEHO.

JlabopaTopnasi paGora Ne 1.
BbinosiHeHne u 00padoTKA JIMHEHBIX M3MepPeHU

Hean: U3yuuts ycTpoiictBo Teogonuta 2T30I1.

Boinosnus 3apanusi, Bol Oynere:

ymembw:

- [10JIb30BaThCs MPUOOPAMU U UHCTPYMEHTAMH, UCIIOIb3YEMBIMU ITPU U3MEPEHUU JINHUH,
YIJI0B U OTMETOK TOYEK;

MarepunanbHoe obecrieyeHue:

LITaTUB, TEOJOIUT, 3aKPEMUTENbHBII BUHT TEOJ0JIUTA, METOJUYECKHE YKA3aHUs, OTIOPHAs
TOYKa, CTAHI[HS, ONTOPHBIE TTAKATHI.

3amanmue:

1. U3yunts ycrporictBo Teononuta 2T301I1.

2. HayuuTtbcsi HABOAUTH 3pUTEIbHYIO TPYOY Ha TOUKU U OpaTh OTCUETHI.
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Kparkue TeopeTrnueckue cBeIeHH:

YcrpoiicTBo Teoa0uTOB. [IprHIMNIMaNBHAsS cXeMa YCTPOWCTBA TEOMOJIMTA IIOKa3aHa Ha
puc. 1. B orBepcTHe mojacTaBKU 2, ONUparolIecss Ha TpU MNOABEMHBIX BHUHTA 1, BXOJHUT OCh
BpaineHus 1uM0Oa 3, B KOTOPYIO B CBOIO OY€PEIb BXOAUT OCh aluaa bl 4.

) 5 . Pucynok 1. Cxema ycTpoiicTBa
~_ = teogonuTa: Il — OChb BpamlieHus
h __,15 4 anuaanel; tt — ock BparieHus TpyOsbI; SS
T 51 — BHU3MpHas OCbhb TPYOBI; UU — OCb
= = YPOBHS aJIUIa/IbL.
6 = ' 5 6
K —}
T 3
g =| u i u =

JIuMO - 3TO CTEKISHHBII KpYr, MO CKOLUIEHHOMY KpPal0 KOTOPOTO HAHECEHBI JEJICHHUS C
ouudposkoit ot 0 10 360° MO YacoBO¥i cTpeTKe.

Anuaana — BepXHss 4acTh MPHOOpPA, paclookeHHass COOCHO C JIMMOOM. AJana Hecer
CTOMKHM 6, Ha KOTOpbIe omupaercss och tt BpamieHus 3puTenbHONW TPYOBl 8 C BEpTHKAIBHBIM
Kpyrom 7. YcTaHOBKa OocH 11 BpallleHUs! ajuIa/bl B OTBECHOE MOJIOKCHUE BBITIOIHACTCS TPEMsI
NOABEMHBIMU BUHTAMHU TIO/ICTABKH IO IMJIMHPUIECKOMY YPOBHIO 5.

Bpamatomuecss 4acTu TeOJOTUTAa CHAOXKEHBI 3aKPENUTEIbHBIMM BUHTAMH IS X
YCTQHOBKH B HEMOJBM)KHOE MOJIOKEHUE U HABOASLIMMU BUHTAMHU JJIS TUNITABHOT'O X BPALICHHUS.

3putesibHas TPYyGa CIYXHUT Ui oOecrieueHus] TOYHOCTH HaBeJICHHsI Ha BU3HPHBIC IIETIH.
TpyOsl OBIBAIOT C MPSIMBIM U OOPATHBIM U300pa’KEHUEM.

Pucynox 2. 3purenbHas
TpyOa

b

B3 S AR IR NI LML SRR RS R R R
Ry

1 VT
V]

Ontuueckast cuctema TpyObl (puc. 2) cocToUT U3 OObekTHBa 1, OKymsipa 2
dboxycupyromei JUH3bI 3, KOTOPYIO ¢ TTOMOIIBIO CIEIHAIBHOTO YCTPOMCTBA — KpeMalbephl S,
NepeMenaoT BJI0JIb T€OMETPUYECKO ocu TpyObl. Mexy (hoKycupyromiei JIMH301 U OKYJISIpOM
MIOMEIIEHA CEeTKAa HUTEH 4 — JeTallb, HeCylllas CTEKJISIHHYIO IUIACTHHY C HAaHECEHHBIMHM Ha Hee
BEPTUKAIbHBIMU U TOPU3OHTAJIbHBIMU IITpuxamu. [Ipm u3MepeHUM YIIOB MepeKpecTue
HITPUXOB — LIEHTP CETKH HUTEH, HABOAAT Ha U300pakeHNe BU3UPHON 1IN,

Cerka HMTEW HMMeET YeThIpe HCIPaBUTENIbHBIX BHHTA, MO3BOJIAIOIIMX MEpeMeniaTh ee B
TOPU30HTAIBHOM M BEPTHUKAIbHOM HalpPaBIEHUAX.

Jlunus, mpoxoasmiasi 4yepe3 ONTUYECKHI HEHTp 0O0bEKTHUBAa M MEPEKPECTUE CETKU HUTEH,
Ha3bIBACTCS 6U3UPHOU OCBIO.
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YBeanueHneM TPYyOblI Ha3bIBacTCS OTHOIICHHWE YTJa, MOJ KOTOPBIM H300pakeHue
mpeaAMeTa BHIHO B TpyOe, K yrily, MOJ KOTOPHIM MpEaMET BUIEH HEBOOPYXEHHBIM TJIa30M.
[IpakTuyecku yBenu4yeHue TPyObl PaBHO OTHOLICHHIO (POKYCHOTO pacCTOSHUS OOBEKTHBA K
(OKYCHOMY pacCTOSHUIO OKyJsapa. TpyObl reoge3udecKux NpubOpPoOB MMEIOT YBEIUUEHUE OT 15
10 50" u Goee.

IMosiem 3penusi TPyObI Ha3bIBAC€TCS NPOCTPAHCTBO, BHIMMOE B TpyOy mpu &
HEIMOABIKHOM nosoxeHun. O0bI4HO 0HO ObIBaeT ot 1 1o 2°.

BusupoBaHueM Ha3bIBAIOT HABEJACHUE TPYOBI HA IIETIh.

To4YHOCTH BU3MPOBAHMS 3aBHCHUT OT YBEJIIMUCHHUS TPYObI M IPUOJIMIKEHHO paBHA

60”
L == (1)

rae V' — yBeIMYEeHHE 3PUTENLHOM TpyObl, a 60"— cpeqHss paspelarmas CrocoOHOCTh
riasa.

s BuzupoBanus Tpyoy GoKycupyroT “mo riaszy”’ u “no npeamery’. Ilpu atom, risas B
TpyOy, BpalleHHeM TUONTPUIHOrO KOJbIA OKYJspa HOOMBAOTCS YETKOTO M300pa’keHUsl CETKU
HUTEH, a mepeMenieHneM (OKyCUpYyromeld JTHH3bI 3 — 4Y€TKOro M300pakeHus HaOJI0aaeMoro
npeaMera.

OTcuéTHble YCTPOMCTBA CIY)XaT JId B3ATHS OTCUETOB [0 TOPU3OHTAIBHOMY U
BEPTUKAIbHOMY KpyraMm. OHU CHa0XEeHbI OTCYETHBIMU MUKPOCKOIIaMU. Pa3innuaroT MUKPOCKOTIBI
LITPUXOBBIE, IIKAJIOBBIE 1 MUKPOCKOIIBI C ONTUYECKUMH MUKPOMETPAMHU.

B mTpuxoBOM MHUKpOCKOIIE OTCYET C TOYHOCTBHIO 1’ OGepyT MO MOJOKEHHUIO HYIEBOTO
HITpUXa anuaanasl a (puc. 3, a @), THTEPIOIUPYS MUHYTHI Ha TJIa3.

Pucynok 3. [lone 3peHust OTCYETHBIX MUKPOCKOIIOB:

a — IITPUXOBOro (OTCUET MO TOPU3OHTAIBHOMY Kpyry 159°46°, mo BepTHKaIbHOMY
350°48’); 6 — mkanoBoro (OTCYET MO TOPU3OHTAIBHOMY Kpyry 295°36°, mo BepTHUKaIbHOMY
—4°47°);

6 — OIITUYECKOr0 MUKpoMeTpa (oTcueT 145°23°14°).

IIIkan0BbIii MUKPOCKON MMEET JIBE IIKAJIbI, COBMEIIEHHBIE C IUMOAMU BEPTUKAIBHOTO U
TOPU30HTAIBHOTO KpyroB (puc. 3, 6). OTcy€rsl 6epyT 1o rpaaycHbIM mTpuxaMm aumooB. [llkana
BEpPTUKAJIBHOrO Kpyra teoponuta 2T30 mmeer nBa psaa noanuceil. Eciu mepen rpanycHbIM
JIEJIEHUEM OTCYTCTBYET 3HAaK, OTCUET JIENaloT TaK K€, KaK U MO0 TOpU30HTaIbHOMY Kpyry. Ecimu
nepea uuppoit rpaaycoB CTOMT MUHYC, TO MUHYTBHI CUMTBHIBAIOT Mo mikaie oT -0 10 -6 (cmpasa
HaJIEBO).

TouHbIe TEOJOMUTHI CHA0KEHBI MUKPOCKOTIAMH C ONTHYECKUM MUKPOMETPOM (pHC. 3, 6).
['pagycel OTCUMTHIBAIOT MO OCHOBHOHM IlIKajie TOCJE€ COBMEILIEHUS BEPXHEro U HIKHETrO
U300pakeHNH IITPUXOB TOPU3OHTAIBHOTO (MM BEPTUKAIBHOTO) KPyra, a MUHYTHl M CEKYHbI
YUTAIOT 110 IIKaJle MUKPOMETpa.

JKcueHTpUCHTeT aauaaiabl. HecoBnanenue ocu Bpamenus amupansl Ca (puc. 4) c
neHTpoM JsmMOa C|  Ha3bIBaeTCs OKCHEHTPUCUTETOM alUAagsl W SIBISIETCS TPUYUHON
CHUCTEMATUUYECKUX MOTPEMIHOCTEN IPU U3MEPEHHUH YIIIOB. Tak, mpu NOBOPOTE alujaabl Ha Yroi
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B (puc. 3, @) BMECTO BEpHOW Pa3HOCTH OTCYETOB MO JUMOy O; — (O U3-3a IKCIEHTPUCUTETA
anuaaabl OyaeT mojydeHa pasHoctb My — M.

[Ipu oTCyTCTBUU IKCUEHTPUCUTETA TOBOPOT anuaa sl Ha 180° (cMm. puc. 4, 0)
BBI3BIBACT U3MEHEHHE oTcueTa Ha 180°. A mpu HAMYKMK SKCUEHTPUCUTETA OTCUETHI JO U MOCIE
MOBOPOTa pasiuyaroTcs He poBHO Ha 180°, Tak Kak coJep)kKaT OJMHAKOBBIC MOTPEIIHOCTH
OKCIIEHTPUCUTETA €, HO C pa3HbIM 3HAaKoM. Tak Ha puc. 4.6 6 orcuer M; Gosblie BepHOTO
orcueta O Ha yron €, a orcueT M, MeHbIIIe BEpHOTO OTCYETa HA YTOI €.

a) 0)
O+180°

0,
M,

M,

Pucynok 4. DKCUEHTPUCUTET aMuAabl: @ — BIUSHUE HA PE3ylbTaT U3MEpPEHUs yria; o —
uckmouyeHue BnusHus; C| — nentp mumba; Cp — OCh BpaleHus i Ibl.

JI1 HCKITIOUEHUS TIOTPEIHOCTU IKCUEHTPUCUTETa TOPU30HTANIBHBIE YIJIbl U3MEPSIOT IPU
JIBYX IIOJIOKEHUSX BEPTUKAIBHOIO Kpyra — Kpyr cieBa M Kpyr cmupasa. [Ipm sTom orcuérHOE
YCTPOMCTBO 0OecneunBaeT B3ATHE OTCYETOB Ha MPOTHBOJEKAIIUX yYacTsax jaumoba. CpenHee u3
pe3yabTaTOB, MOJNYYEHHBIX MpPHU Kpyre cieBa W Kpyre crpaBa, CBOOOIHO OT OIIMOKH
JKCLIEHTPUCHTETA.

BBICOKOTOUHBIE  TEOAONUTHI  UMEIOT  JIByXCTOPOHHME  OTCYETHBIE  YCTPOMCTBA,
o0ecreynBaroIye OJHOBPEMEHHOE B3ATHE OTCUETOB MO MPOTUBOMOJIO0KHBIM YaCTSIM JIUMOa.

YpoBHM ciyXaT ISl IPUBEIEHUS OCEH U IMIJIOCKOCTEH MpUOOpPOB B TOPU30HTAIBHOE WU
BepTUKaJIbHOE MosiokeHue. [1o KOHCTpYKIIMU OHU OBIBAIOT IMJIMHAPUYECKUE U KPYTJIBIE.

Pucynok 5. HnnmHapudeckuit
YPOBEHB!

a — o0mmii BHO; 6 — IleHa
JIEJIEHUS] YPOBHS.

HnauHapuyecknii ypoBeHb (puc. 5) COCTOMT M3 CTEKISIHHOM AaMITyJIbl, BEPXHSISI
BHYTPEHHSISI TOBEPXHOCTh KOTOpPOW oOTHIIMGOBaHa MO Jyre OKPYKHOCTH OIpeAeaEHHOTOo
panuyca. [Ipu W3roToBIEHMM YpOBHSA €€ 3aMOJHAIOT TOPSYUM 3(QUPOM MM CHUPTOM H
3anauBaroT. [Ipu oxnaxaeHun B ammyse oOpaszyeTcss HEOOJbIIOEe MPOCTPAHCTBO, 3aIOJHEHHOE
IapaMy >KMJIKOCTH U Ha3bIBAEMOE MY3bIPbKOM YPOBHS. AMITyJia IOMEIIAETCS B METAUIMYECKYIO
OIpaBy, CHAOKEHHYIO MCIPABUTEIbHBIMU BHHTAMHU JJII PETYIUPOBKH IMOJIOXKEHUS YpPOBHS (Ha
puc. 5, a — BuHT M). Ha BHelIHEN OBEPXHOCTH aMITyJIbl HAHECEHA IIKaja CO IITPUXAMHU Yepes3 2
MM. Touka B cepeaMHe IIKaJIbl Ha3bIBAETCS HYJIb-IIYHKTOM ypoBHs. KacarenbHas K BHyTpeHHEN
MTOBEPXHOCTH aMITyJIbl B HYJIb-IIYHKTE HA3bIBAECTCS OChIO YpOBHSA. I1y3bIpEK ypOBHS 3aHUMAaeT B
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aMIyJie HauBBICIIEE MOJOXKEHHUE, TOITOMY, KOTJIa €ro KOHIIBl PACHOJOKEHBI CHMMETPUYHO
OTHOCHUTEIIbHO HYJb-ITYHKTa, OCh YPOBHS TOPHU30HTANIbHA.

LentpanbHbiii yron t (puc. 5, 6), COOTBETCTBYIOUIMN OJIHOMY JEJICHUIO UIKAJbI,
Ha3bIBaeTCs I[IEHOM JeneHusi ypoBHS. lleHa neneHust ypoBHS, BbIpaK€HHas B CEKYyHJaX,
ompeaensercs no Gopmyse

I

T=RP @

rjae | — nmuHa neneHust mikanel, R — paanyc BHYTpEHHEH MOBEPXHOCTH aMITYJIbL, p —
YHUCJIO CEKYH]I B pajuaHe. B pa3sHbIX TUIIAaX T€OJO0UTA LI€HA JCJICHUS [IMIMHAPUYECKOTO YPOBHS
osmBaer oT 15" mo 60".

Y kpyrJioro ypoBHsi (puc. 6) BHYTPEHHsS MOBEPXHOCTh BEPXHEH CTEKJISIHHOW YacTH
aMIyJisl UMeeT chepuueckyro noBepxHocTh. llIkana ypoBHsS uMeeT BUI OKPYKHOCTEH ¢ 001muM
LEHTPOM, KOTOPBINA CIY>KUT HYJIb-ITYHKTOM.

Pucynok 6. Kpyrislii ypoBeHs:
a — BUJI CBEpXY; 6 —pa3pe3 U 0Cb ypOBHS

Hopmane x BHyTpeHHel ceprueckoil MOBEpXHOCTU aMIlyJibl B HYJb-IIyHKTE Ha3bIBAaeTCs
OCBIO Kpyrioro ypoBHs. IIpu pacronoxeHun my3bslpbKa YPOBHS B HYJb-IIYHKTE OChb YPOBHS
3aHHMMAaeT OTBECHOe MojoxeHue. Llena nenenus kpyrioro ypoBHs ObIBaeT B mpenenax 3 — 15°.
Kpyrible ypoBHM ciyaT 715 IpeBapUTEIbHON yCTaHOBKY TprOopa B pabouee MOJI0KEHHUE.

Pa3sHOBHIHOCTH TEOA0UTOB. B 3aBUCUMOCTH OT TOYHOCTH TEOLOJIUTHI IIOAPA3AEIA0T HA
BbicokoTOuHble (T1), Tounsie (T2, TS5) m texnmueckue (T15, T30, T60). Llubpamu 31€CH
yKa3zaHa TOYHOCTb H3MEPEHHUs TOPU30HTAJIBHOIO YIja OJHUM IPHEMOM B J1a0OpaTOPHBIX
YCIIOBHSIX, BBIDQ)KCHHAS B CEKYHIaX.

Pazimmyarorcst T€0Q0IMTHI M 110 KOHCTPYKIHMH.

Tax, 1ist ©3MepeHHs] BEPTUKAIBHBIX YIJIOB TOYHBIE TEOJOJUTHI CHA0KEHbI YPOBHEM IPH
BEPTUKAIBHOM Kpyre. Y TEXHUYECKUX TEOHOJUTOB TAaKOI'O YPOBHS HET, €r0 POJIb BBIIOIHAET
YPOBEHb INPH aIUAANE TOPU3OHTAIBHOIO Kpyra. ECTh TEOTOIHTHI, B KOTOPBIX YPOBEHb IIpU
BEPTUKAJIBHOM Kpyre 3aMEHEH aBTOMAaTHMYECKMM KOMIIEHCATOPOM YIJIOB HaKJIOHA (TE€OJOJIUTHI
T5K, T15K).

TeononuTel ObIBatOT ¢ TpyOaMH MpsMOTo U oOpaTHOro u3o0paxenus. B nepBom ciiyuae B
numdp Teomonuta nobasustor OykBy II (TSKII, TISKII, TISMKII). Mapkueinepckue
teogoautsl (T30M, T15M), npenHazHaueHHbIE UI TOA3EMHBIX padOT, Iie BO3MOXKHO HaIU4YHe
B3PBIBOONIACHOTO I'a3a METaHa, N3rOTABJIMBAIOT B CIIEHUAIIEHOM HUCIIOJTHEHHH.

DJeKTpOHHBIE Teo10IUTHI (Hanpumep, T53) obecnieunBaroT aBTOMaTHYECKOE CUUTHIBAaHHE
OTCYETOB 110 TOPU30HTAIBHOMY M BEPTUKAIBHOMY KpyraMm. YTJIOMEpHas 4acTh 3JIEKTPOHHOIO
TEOJOJINTA TPEACTaBIsIET COO0M pacTpOBBbIM AATYMK HAKOMMUTENBHOTO THMA. J[aTuMkoM yria
CIYXXUT CTEKJSIHHBIA KPYr C HAHECEHHBIM Ha HEro IITpUX-KoAoM. CHrHan, Npo4YMTaHHBIA
(GOoTONPHUEMHUKOM, TIOCTyIaeT B 3JIEKTPOHHYIO YacTh JaTdydMKa yria, oOpalaThiBaeTcs H
BBIBOJIUTCS B TIpaJyCHOM Mepe Ha Auciied W B maMmsath npubopa. Hammuue aByxoceBoro
KOMIIEHCAaTOpa 00ecrneurnBaeT aBTOMATUYECKMH BBOJ| TONPABOK 3a HAKJIOH B OTCYETHI IO
TOPU30HTAIIBHOMY M BEPTHUKAIbHOMY KPYTaM.
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ONEKTPOHHBIM TEOAOIUT SBISIETCS Ba)KHOM YacThIO COBPEMEHHOI'O YHHBEPCAIBHOTO
nprbopa — 3JIEKTPOHHOTO TaXEOMETPA.

TeoxonuT — reope3nyecKuii mpubOp s U3MEPEHUs] Ha MECTHOCTH TOPH3OHTAIBHBIX U
BEPTUKAJIbHBIX YIVIOB IOCPEACTBOM ONTHYECKHX CUCTEM, TMMOOB U OTCUETHBIX YCTPOUCTB.

OCHOBHBIMU YaCTSIMH TEOJIOJIUTA ABISIOTCS: JTUMO, anuaana, 3puTenbHas Tpyoa, YpOBHH,
BEPTUKAJIBbHBIN KPYT, Tperep, MTaTUB.

JInm0 — yrinomepnsiii kpyr ¢ genenuem ot 0° go 360°.

Ilena peneHust sinMMOa — BeNMYMHA LEHTPAIBHOIO YIJIa, ONMPAIOILErocss Ha JIyry,
COOTBETCTBYIOIYIO HAUMEHBIIEMY JICTICHUIO JTUMOa.

AJIMJaJa — [O/IBUXKHASL 4aCTh T€O/10JINTA, HECYIas CUCTEMY OTCUMTHIBAHMS 110 JTUMOY.

3putesbHas TPy0a — CIYXKUT JUIS BUSMPOBAHUS HAa HAOIIOZaeMble MPEIMETHI, KPEIHUTCS
Ha [10/ICTaBKaxX aJIMJIaJHOW 4YacTH MHCTPYMEHTA.

YpoBHM — ciyxar Uil NPUBEACHMS OCEM HHCTPYMEHTa B TOPU30HTAJIBHOE WIIU
BEPTUKAJIbHOE OJIO’KEHHE. BhIBAIOT MWIMHAPUYECKUE U KPYTJIble, COCTOSIT U3 aMITyJIbl, ONPaBbl
U PEryJIMPOBOYHOIO IPUCTIOCOOICHUSI.

Hyab-yHKT YPOBHS — TOUKA B CEPEAMHE IIKAJIbl aMITYJIbI.

Cucrema oceii Teogonura — oOecreuMBaeT BpallleHUE aJUAAJHOM 4YacTU BOKPYT
BEPTUKAJIBHOH OCH.

BepTukaJbHbIi KPYT — CILY)KUT JUISl U3MEPEHUSI BEPTUKAJIBHBIX YIJIOB.

Tperep — noacraska ¢ Tpemsi IOAbEMHBIMU BUHTaAMH.

BHMHTBI — 3aKpenuTeNbHbIE W MHKpPOMETpeHHble (HaBomsmme). Ciayxar st (ukcanuu
OTJICJIbHBIX YacTel Te010JIuTa: TPYObl, anuaaibl, 1MM0a.

Cerka HHUTell — B3aMMHO NEPIEHIUKYJSPHbIE IITPUXU, HAHECEHHbIE HAa CTEKJISIHHYIO
IUTACTHHKY.

BuccexkTop — 11Be BepTUKalIbHbIE OJM3KO PACIONIOKEHHbIE NapaiieidbHble JIMHUU CETKU
HUTEH.

IItatuB — npucrnocoOieHne B BUAE TPEHOTH JUIsl KPEIJIEHUS TEOAOJMTa B IpOILECcCe
paboThl. YKOMITJIEKTOBAaH HUTSHBIM OTBECOM M CTAHOBBIM BUHTOM.

HccaenoBanue Te040/IMTAa — 3TO KOMIUIEKC JEHCTBUN C LIEJIBIO YCTAHOBIICHHSI KaueCTBA
U3TOTOBJICHUSI W COOPKM KaK OTJENbHBIX 4YacTel, Tak M BCEro HMHCTPYMEHTa B ILEJIOM U
MPABUJIBHOCTH WX B3aUMOJICHCTBUSI.

IToBepkn TeomoMTa — 3TO KOMIUIEKC ACUCTBMM II0 NPOBEPKE COOTBETCTBYIOLIUX
FEOMETPUUECKUX U OINTUKO-MEXaHWYECKUX YCJIOBHMH. BBIMONHIIOTCS B  onpeneneHHON
MIOCJIE0BATEIBHOCTH.

FOcTupoBKka Teoq01MTa — 3TO UCIPABIIEHUE UHCTPYMEHTA MOCPEICTBOM FOCTUPOBOYHBIX
(MCTIpaBUTENBHBIX ) BUHTOB.

OcHOBHBIE OCH TE€O10JIUTA:

1. Busupnas ocb (VV') — MHMMasi JTUHMS, COEIUHSIONIAs MEPEKPECTHE CETKU HUTEH U
ONTUYECKUHN LIEHTP 00BEKTUBA.

2.  Och IMIAMHIPUYECKOrO YPOBHS HpU anuaane ropusoHtanbHoro kpyra (UU') — ato
KacaTesbHasl K Iyre IpoJ0JbHOTO CEYeHHs] BHYTPEHHEW MOBEPXHOCTH aMITyJIbl B HYJIb-ITYHKTE.

3. Ocp BpaieHust anuaagsl TOPU3OHTAIBHOTO Kpyra (ZZ') — OCHOBHas OCb, OKOJIO
KOTOPOM OCYIIECTBIIIETCS TOBOPOT MPpHOOpa B TOPU3OHTAIBLHON MIOCKOCTH.

4.  Ocp BpamieHus 3putenbHoi TpyOsl Teonmonuta (HH') — MHuMass nuHus, BOKpYT
KOTOPOM MPOUCXOIUT BpallleHHE 3pUTEIbHON TPYOBI.

Pacrniono:xeHne 0CHOBHBIX OCEM TE€OI0JINTA IIPUBEIEHO HA PUC. 7.
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Pucynok 7. CxeMaTtndeckoe pacroioKeHue OCHOBHBIX OCEH TE€OJ0JIUTA
['eomeTpuyeckre ycioBUsl OCHOBHBIX OCEH TE€OJ0IUTa

KoummManuoHHas MI0CKOCTh — IUIOCKOCTh, 00pasyeMasi BUSUPHOW OChIO 3pUTEIHHOU
TPYOBI IPU BPAIICHUU €€ BOKPYT TOPU30HTAIILHOM OCH.

Konnmumanuonnass ommoOka (c) — yroa Mexay (QakTUYECKUM M TEOPETUYECKUM
HOJIOKEHUEM BU3UPHOM OCH, KOTOPYIO BBIUUCIIAIOT IO (hopMmyIie
KIT - KT +180°
c= .
.
- (3)

rae KJI, KIT — orcdeTsl 1O TOPU30HTAIBLHOMY KPYr'y Ha XOpPOIIO BHIUMYIO, YETKO
OYCPUYCHHYIO LICJIb ITPH ABYX IMOJIOKCHUAX BEPTUKAJIBHOI'O Kpyra.

OcHOBHOE YCIIOBHE BEpPTHUKAJIBLHOTO Kpyra TEOJOJUTa 3aKIIOYaeTCs B TOM, YTOOBI
BU3MpHAs OChb 3PUTEIBbHOM TpyObl ObUla MapajulebHAa OCH LMJIMHAPUYECKOIO YPOBHS IPHU
auane BEpTUKAIBHOTO Kpyra, KOTa OTCUET Ha 3TOM Kpyre paBeH HYIIIO.

Mecto myns (MO) — yron, oOpa3oBaHHBIA HE MapaUICIbHOCTHIO BU3UPHOW OCH M OCH
YPOBHS TIPU alH1aJie BEPTUKAIBLHOTO Kpyra. Beruucistot no hopmyne ans teomonura 2T30

KT+ KIT
2 (4)

MO =

rae KJI, KII — orcuersl mO BEPTUKAIBHOMY Kpyry Ha XOpOIIO BUAUMYKO, YETKO
OUYEPUEHHYIO LIE€JIb IIPU JBYX MOJOKEHUAX BEPTUKAIBHOIO KpyTa.

VYron HakioHa (V) — yrol MeXAy TOPU30HTAIBHOM IIOCKOCTBIO U HAallpaBIIEHUEM
BU3HUPHOHN TMHUU TPYOBI.

VYron HaknoHa (v) ans teogonuta 2T30 BeUUCISIOT 10 hopMysiaM

V= RT — Jf{) . (5)

y=MO-KII (6)

rae MO — 3Hadenne mecta Hyns. Eciu MO < 2t, rie t — TOUHOCTh HHCTPYMEHTA, TO V =
KJI;
KJI, KIT — oTcueTsl 10 BepTUKATILHOMY KPYTY.
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Pucynok 8. Teononut T30:

1 — HaBogsIUI (MUKPOMETPEHHBIN) BHHT
TOPU30HTAILHOTO KPYTa;

2 — OKYJISIp MUKPOCKOIIa;

3 — 3epKaJIo MOJICBETKH;

4 — moca0uHBIN Ma3 11 0yCcCcou;

O — 3aKpENUTENIbHbII BUHT 3PUTEIBHOU
TpyOBI;

6 — HaBOAAIMI (MUKPOMETPEHHBIH) BUHT
3pUTENBHOMN TPYOHI;

7 — HaBoALMI (MUKPOMETPEHHBIN) BUHT
A 1bl;

8 — Tperep (moacTaBka);

9 — mogbEeMHBII BUHT;

10 — kppbImka.
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Pucynok 9. Ilone 3penus mukpockona teogonuta 2T30.

ITopsinok BbINOJIHEHHS PadOTHI:

1 JlaTh XapakTEepUCTUKY T€OJOJIUTY.

2 V3yunTh yCTPONCTBO TEOIOJINTA.

3 OnpenenuTh LEHY JeNEeHUS Kb

4 HaBecTu 3puTenbHyI0 TpyOy Ha TOUYKH U B3ATh OTCUETHI.

Xon paboThi:

1. OTcTerHuTE peMEHb, CTATMBAIOLIMI HOXKKH IITaTUBA, U OTPETYIUPYHTE UX JIIUHY.

2. IlocTtaBbTe MITATUB HaJ TOYKOM TaK, YTOOBI MJIOCKOCTh €0 I'OJIOBKM PACIOJIOKUIIACH
TOPU30HTAJIBHO, @ BHICOTa COOTBETCTBOBAJIA POCTY HaOIIOJaTeIsl.

3. 3akpenuTe TEOJOIUT Ha MITATUBE U MOJIBECHTE Ha KPIOUOK CTAHOBOI'O BUHTA OTBEC.

4. OtkpoiiTe 3aMKH (QyTiIsipa, OTTAHYB HMPYXUHBI — (PUKCATOPHI M, MOBEPHYB PYKOSTKH
3aMKOB I10 HalpaBJIEHHUIO CTPEJIOK, CHUMUTE QYTIISIp.

5. OTperynupyiite JUIMHY HUTH OTBECA, IEPEMELLIEHUEM INIAHKH BJIOJIb HUTH.

6. [lepeMenieHrieM T€010JIMTA MO MJIOCKOCTHU TOJIOBKH IITATHBA COBMECTUTE OCTPUE OTBECA
C TOYKOM MECTHOCTH U 3aKPENUTE TEOAO0IUT CTAHOBBIM BUHTOM.

7. llonbEMHBIMY BUHTAMU TIOJICTABKH YCTAHOBUTE YPOBEHD B «HYJb — IYHKT.

8. HaBenute 3pUTENbHYIO TpyOy C NOMOIIbIO BH3Mpa Ha 33JaHHYIO TOYKY, 3aKperuTe
TUMO, anuIaay U 3pUTEIBLHYIO TPYOYy.

9. Ilpu HEOOXOAMMOCTH HaBEIUTE PE3KOCTh CETKH HHUTEH AUONTPUMHBIM KOJIBLIOM, U
PE3KOCTh Ha TOUKY KpPEMAIIbEPOIA.

10. [Ins1 TOYHOrO HaBEAECHMSI TOUYKH Ha KPECT CETKH HUTEM BOCIOJIB3YHTECH HABOIAIIMMHU
BUHTaMHU.

11. CHuMHUTE OTCYET IO MUKPOCKOITY.
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®opma npeacTaBJeHus pe3yJbTara:

[IpenocraBuTh OTYET MO paboTe B TETpaaM s JaOOPATOPHBIX padOT W YCTHAs 3aIuTa
paboTHI.

Kpurtepuu oOumeHKH: JIOTHYHOCTh NPEJCTABICHHOTO MaTepuana, paluoOHAIbHOCTb
BBEIOpAHHOW CTPYKTYphI pabOThI, aKKYPAaTHOCTh. HATJISTHOCTh, XaPAKTEPUCTUKA B COOTBETCTBHUH
C PEKOMEHIAIUSMHU.

- OLleHKa «OTJIMYHOY» CTaBUTCS, €CIIM 3aJaHUE BBIITOJIHEHO BEPHO U JIaHBI TIOJHBIC OTBETHI
Ha BOIPOCHI.

- OLIeHKa «XOpPOII0» CTAaBUTCS, €CIM XOJ BBIMIOJHEHUS 3a/laHus BEPHBIH, HO ObLIa
JOMyIIeHa OJTHA UJIH JIBE OIIMOKH, MO0 B OTBETaX HAa BOIIPOCHI JIOMYIIEHA HETOYHOCTb.

- OLICHKa «Y/JAOBJIETBOPUTEIbHO» CTABUTCS, €CIIM TPHUBEICHO HEIMOJHOE BHITIOJHCHHE
3ajaHus (YIyIIEHbl Ba)KHBIC TEXHUYECKHE XapaKTEPUCTHKH), JHOO B OTBETaX Ha BOMPOCHI
JOTYIIEHBI TPYOBIe OMINOKH.

- O1ieHKa «HEYT0BJIETBOPUTEIbHOY CTABUTCS, €CIIU 33/1aHUE HE BBIIOJIHEHO.

JladbopaTopHas padora Ne 2.
Pabora ¢ TeogosmmTom. BrinoJiHeHHe MOBEPOK TEO10JIUTA

Hean: HayunTtbces BeIMOIHATH TOBepkU Teogoauta 2T30I1.

Boinosinus pa6ory, Bel Oynere:

ymembp:

- [10JIb30BAThCs MPUOOPAMU U UHCTPYMEHTAMH, UCIIOJIb3YEMbIMU NPU U3MEPEHUH JTUHUM,
YIJI0B U OTMETOK TOYEK;

MarepunanbHoe obecrieyeHue:

CTaHLMs, IUTAaTUB, TEOAOJMUT, 3aKPENUTEIbHBIA BHUHT TEOJOJIUTA, OINOPHBIE TOYKH,
JMHEMKa, METOAMYECKHE YKa3aHUsl, OITIOPHBIE IJIAKaTHI.

3aganue:

| BBIOJTHUTH MOBEPKU TEOAOJIUTA.

KpaTkue TeopeTnyeckue cBeieHUA:

K 0cHOBHBIM NOBepKaM T€0A0JIMTOB OTHOCHTCS] YCTAHOBJIEHHE BbINOJTHEHUSI
CIeAYIOLIMX YCJIOBHH.

YecaoBue 1. Och IMIUHAPUYECKOTO YPOBHS MIPH allifa/ie TOPU3OHTAILHOTO Kpyra JI0JKHA
OBITH NMEPIEHANKYISPHA K OCH BpallleHHs T€OI0IHUTA.

YcaoBue 2. BepTUKaIbHBIN IITPUX CETKH HUTEH JOJKEH HAXOIUTHCS B BEPTUKAIBHON
(KOTMIMMAIIMOHHOM ) TNIOCKOCTH.

YcaoBue 3. MecTo HyNs BEPTUKAJIBHOTO Kpyra JODKHO OBbITh ONM3KUM K HYJIIO U
IIOCTOSTHHBIM.

YcaoBue 4. BusupHas ocb 3pUTENbHON TpyObl JOJKHA OBITH MEPHEHIUKYISIPHA K
TOPU30HTAJILHOM OCH €€ BpallleHUs.

YcaoBue 5. l'opusoHTanmpHas oOCh BpallleHUs 3PUTEIBHOM TpyObl JOJKHA OBITh
NEPIEHIUKYIIIPHA K BEPTUKAJIBHON OCH BpalllEHUs! TEOJOIUTA.

VYcraHOBIEHNE BBIIOJIHEHNS YKA3aHHBIX BBIIIE YCIOBHUM HA3bIBAIOT ITOBEPKOM.

VYcnoBue 1 mpoBepsIOT B HaYale KaxkJJ0ro paboyero JHs, a TakXke MpH He0OXO0AUMOCTH U B
TedeHue pabouero aHg. Ilpu UCHOIB30BaHUU TEOAONHUTA MJISL OPUEHMUPOSKU WIH TIPH
Paz3oueoyHbIX pabomax Ha MOHTAKHBIX TOPHU30HTAX — HA KAKIOW CTaHIUH.

VYcnoBue 2 mpoBEpSIOT Tepel BBIOJHEHUEM pa3OdusouHulx pabom, TPHU CMEOPHBIX
usMepeHusx, NPU BBIIOIHEHUH OPUEHMUPOBOK, TIEPENl U3MEPEHUSIMHU B XOIAX CbEMOYHO20
000CHOBAHUA T TTP.

VYcinoBue 3 mMOBepsAIOT Tepel W3MEPEHUsIMH YIJIOB HAaKJIOHA (mpucoHomempuueckoe
HUsenuposanue), NEPel opueHmuposKamu, Ipu BU3UPOBAHUN Ha OJIM3KHUE LIEIH.
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YcnoBue 4 mpoBEPSIOT OAHOBPEMEHHO C TPOBEPKOW YCIOBUSL 3 Tepea BBIOTHEHUEM
YKa3aHHBIX BBIIIE padoT.

YcnoBue 5 MpoBepsOT MEPUOANYECKH B COOTBETCTBUU C MHCTPYKIUEH MO AKCIUTyaTaIlHH
npubopa, HO HE PEXKe OJHOrO pa3a B 2 Mecslla, a TaKkKe, MOCIe WU3BECTHBIX HAOIIOATEIIO
MEXaHUYECKUX BO3JCHCTBUH, MPOUCIHIEAIINX BO BpeMsi pabOThI C TEOIOIUTOM, JIMOO BO BpeMs
€ro TPAHCIOPTHUPOBKHU WM XpaHeHus. [lepes moBepkamMu TE€OJOIUT HEOOXOJAUMO YCTAaHOBUTH B
pabouee monoxeHue. [lockoabKy U3MEpEHHE TOPU3OHTAIBHBIX YTJIIOB IPH YKa3aHHBIX MOBEPKax
HE NMPOU3BOANTCS, TO ICHTPUPOBAHKUE TEOJIOIUTA HE BHIIOJIHSIOT.

[Tepen BeimoaHEHMEM JTH000# ToBepKkH (2, 3, 4,5) moBepka ycioBus 1 o0Os3aTenbHa.

llogepka 1. (Bemonnenue ycnoBust 1). Ocv yununopuueckoco ypoeHs Ha anudaoe
20PU3BOHMANBLHO20 KpYed OO0JNCHA OblMb NEPNEHOUKVIAPHA K OCU 8PAUEHUsL ANUOAObL.

1. YcraHOBUTH OCh HMJIMHIPHYECKOTO YPOBHS MPU allMa/Je TOPU30HTAIBHOTO Kpyra 1o
HaIpaBJICHUIO Ha J[Ba JIFOOBIX IMOIBEMHBIX BUHTA MOJICTaBKH (puc. 10). BpameHneM 3TUX BUHTOB
B IIPOTUBOTIOJIOKHBIC CTOPOHBI IIPUBECTHU My3BIPEK YPOBHSI TOYHO HA CEPEIHHY.

2. IToBepHyTh KOJIOHKY Ha 180° (3TO MOKHO BBINOJHHUTE «HA IJIa3» M0 CHMMETPUH YacTei
KOJIOHKH, JIMOO 10 OTCUeTaM WIKAJIBl TOPU30HTAIBLHOTO Kpyra). Eciu Mmy3bIpeKk YpOBHS
OTKJIOHWJICS HE 0oJiee YeM Ha J[Ba JICJICHUS aMIyJibl, TO yCJIOBHUE CUUTAIOT BBINOJIHEHHBIM. B
3TOM Ciydae IOBEPKY CIEAyeT MPOKOHTPOJIMPOBATH IO JBYM JIPYTHM IOJHEMHBIM BHUHTAM
MIOJICTaBKH.

3. Ecnu my3bIpek ypoBHS OTKJIOHWJICA Oojiee 4eM Ha JiBa JICJICHUS, TO IMOJIOBHHY 3TOTO
OTKJIOHEHUSI CJIEIyeT UCTIPABUTh MObEMHBIMA BUHTAMH TIOJICTABKH, Bpalllas UX OJHOBPEMEHHO
B IIPOTUBOIOJIOKHBIC CTOPOHBI, a JPYTyI0 TOJOBHHY — FOCTHPOBOYHBIMH BHUHTAMH YPOBHS,
niepeMeInasi ero XBOCTOBHK BBEpPX WJIM BHU3, B 3aBUCUMOCTH OT TIOJIOXKEHUS ITy3bIPhKA.

[Tocite BBIMOTHEHHS FOCTHPOBKY TTOBEPKY TTOBTOPSIFOT HA IPYTHX TOIHEMHBIX BUHTAX.

Pucynok 10. IlepBas noBepka Teogonura

KOcTtupoBoUYHbBIE BUHTHI YpOBHSI HAaxOMISTCS Ha OJIHOM M3 €ro KoHIoB. MMu 3axar
XBOCTOBUK YpoBHsA. Kpome Toro, MHOrue ypoBHH CHAaOXEHBI U OOKOBBIMH FOCTHPOOYHBIMU
BUHTaMH. [Ipy BBINOJHEHUM FOCTUPOBKA HEOOXOIUMO CJEerka OcCiIa0uTh OOKOBBIE
IOCTUPOBOYHBIE BHUHTHI, & 3aT€M OTHYCTHUTh OJUH M3 KOCTUPOBOYHBIX BUHTOB M MOJIKPYTUTH
BTOPOH. DTUM 00€CIEeUNBAETCS JKECTKOE MOJIOKEHNUE XBOCTOBHUKA TOCIJIEC BBIMOTHEHUSI KaXKIOTO
mrara ;cTupoBKU. [locie BRIMOTHEHNS TOBEPKU U FOCTUPOBKU OOKOBBIE BUHTHI YPOBHS CIEAYET
CHOBA 3a)KaTh.

YacTo BcTpeyaroTces ciiyyau, KOT/ia MOoCje BBIOJHEHUS 1. 2 OBEPKHU MYy3bIPEK MOJIHOCTHIO
YXOIUT B OJWH W3 KOHIIOB aMITyjbl, T.€. OCh YypPOBHS BEChbMa 3aMETHO OTKJOHEHa OT
TOPU3OHTAIIBHOTO TMOJIOKEHUsI. B Takol cuUTyaluu HE PETUCTPUPYETCS BEIWYMHA IOJHOTO
OTKJIOHCHHS Ty3bIpbKa. J{J1s1 OIIEeHKH MOJTHOTO OTKJIOHEHHUS ITy3bIphKa HEOOXO0IMMO IO TbEMHBIMU
BUHTAMH MPUBECTU MY3bIPEK YPOBHS HA CEPEAMHY, PU ITOM CIEAYET CTapaThCsl IOBOPAUYUBATh
00a BUHTA Ha OJWH M TOT € YroJ M CYUTATh YKCIO N TakuxX MoBOpoToB. Ilocie sToro Hamo
BO3BPATUTh IYy3bIPEK Ha3aj Ha MoJoBHHY (N/2) TakuX ke 0OOPOTOB MOABEMHBIX BHUHTOB, a
IOCTHPOBOYHBIMA BUHTAMHU YPOBHSI TIPUBECTH Iy3bIPEK HA CEPEAMHY aMITyJbl. Takue NeUCTBUS
BBITIOJIHSIIOT 7O T€X MOp, MOKa HCHPABISIEMOE IMOJOKEHHE IMY3bIpbKa YPOBHS HE JOCTUTHET
PETHCTPUPYEMOM 10 aMITyJIe BETMYUHBI.

Ilosepka 2. (BeinonneHue yciaoBus 2).

74



Busupnas ocb mpy6si 00acHa 6bimb NEPREHOUKVIAPHA K OCU 8paujeHuss mpyouvl.

Ecnu Bu3upHas och MNEPHEHAUKYJISPHA K OCH BpallleHUs TPYyObl, TO OTCYETHI IO
TOPU30HTAIBHOMY KpPYTY IIPU Pa3HBIX IMOJIOKEHUAX BEPTUKAJIBHOTO Kpyra (Kpyr cieBa U Kpyr
CIpaBa) U HaBEJACHUU Ha OJIHY U TY K€ TOUKY OyayT paznnyarbcst poBHO Ha 180°. Ecnu pa3HoCTh
otueToB oTimyaeTcs ot 180°, To ock BpamieHusi TpyObl HE MEPIECHAUKYISPHA K BUSHPHOU OCHU
(puc. 11). ITpu sTom cootBeTcTBYIOIIME OTCUYETHI JI 1 [T oTIMyaroTCs OT MPaBUIIBHBIX 3HAYCHUI
Ha OIMHAKOBYIO BEIMUYUHY ¢, TOTYYHBIIYIO Ha3BaHUE KOJUTMMAIIMOHHON OLTHOKH.

[Tpu BBINONHEHNHU MTOBEPKH BU3UPYIOT HA YAAIEHHYIO TOUKY IIPU JIBYX MOJOKEHHUIX Kpyra
u 6epyt orcuétsl JI u [1. Beruncisiror komuManuonHyto norpemmHocts ¢ = (JI — I1 £ 180°) /2,
KOTOpasi HE JI0JIKHA MPEBbIILIATh ABOWHON TOYHOCTH TEOAOIUTA.

Eciu konmnMManuoHHas TMOTPEIIHOCTh BEJIHMKA, TO HABOJSAIIMM BHHTOM  alluaibl
YCTAaHABJIMBAIOT HA TOPU3OHTAIBHOM Kpyre BEpHbI oTcuér, paBHbIil (JI — ¢) unu (IT + ¢). Ilpu
9TOM IIEHTP CETKH HUTEH CMECTHTCS C u300paxkeHuss TOYKd. OTBHHYMBAIOT KOJIMAUOK,
3aKpBIBAIOIIUN BUHTBl CETKM HHUTEH, OCIAOJIAIOT OAMH W3 BEPTUKAJIBHBIX HCIPABUTEIBHBIX
BUHTOB, U, JCHCTBYSl TOPU3OHTAIBHBIMU UCIIPABUTEILHBIMA BUHTAMH, COBMEIIAIOT LIEHTP CETKU
HUTEU ¢ U300pKEHUEM TOUYKU. 3aKPENUB OCIa0JCHHBIE BUHTHI, IOBEPKY TOBTOPSIOT.

Ay
Pucynok 11. IToBepka BUSUPHOI OcHU: SS — BU3UPHAs OCb;
tt — BepHOE MOJIOXKEHUE OCH BpaleHus TpyOsr; tits, Bty
—II0JIOKEHHE OCH BpaIIeHUs TPYObl IPU Kpyre IpaBo U
KpyTe JIeBO.

llogepka 3. (BeimonHeHue ycioBus 3).

1. Ha MecTHOCTH BBIOMPAIOT HECKOJIBKO (3 — 4) ToueK MpUMEPHO Ha TOPU30HTE MpUdOpa U
OTpPEENSAIOT 10 BCEM BbIOpaHHBIM HANpaBJIEHUSM 3HaueHUs! MecTa Hynsd (MO) BepTHUKaIbHOTO
Kpyra.

Ecnu xonebanus MO npeBbIIaloOT JOMYCTUMYIO BEJIMUYUHY, a Takke caMo 3HaueHue MO
cymiecTBeHHO Oouibiie 0, TO yciioBUEe 3 CUUTAIOT HE BBIMOJTHEHHBIM.

3HauyMTenbHble KojeOaHuss MO TOBOPAT O HEUCIPABHOCTH TEOJOJUTA, JTUOO CHUCTEMBI
BEpPTUKAIBHOTO Kpyra. lccienoBaHue HeMCHpaBHOCTM U PEMOHT MPOM3BOAMUTCS TOJIBKO B
CIELHATU3UPOBAHHON MaCTEPCKOM.

Ecnmu xonebanuss MO ponyctumsbl, HO BenuunHa MO Gosnbiine 0, TO 0OBIYHO BBITIOIHSIOT
ucnpasnenue MO.

Ecnu 3nauenne MO Gonbloe, HO CTaOMIBHOE, TO, BOOOIIE TOBOPS, MOKHO TOJIb30BATHCS
u 5TuM 3HaueHueM. Ho ynoOHee, korga oHo 65iu3ko K 0, B 3TOM ciiydae yroJjl HakJIoHa IPUMEPHO
pPaBEH OTCUETY IO BEpTUKaIbHOMY Kpyry nipu KJI.

2.V teoponutoB T30 HaBOIAIMM BHHTOM 3pUTEIbHON TPYOBl YCTAaHABIIMBAIOT 3HAUYECHUE
MOJIyUEHHOT0 yTja HakJIoHa (IPU 3TOM MYy3bIPpEK IMJIMHIPUYECKOTO YPOBHSA MpH aluaaje
TOPU30HTAIBHOTO Kpyra JOJDKEH HaXOJUTBCS B CEPEIMHE aMIIyJbl), a 3aTEM BEPTUKAIbHBIMU
IOCTUPOBOYHBIMU BUHTAaMH CETKH HUTEH MepemMeIiaroT n300pakeHue TOUYKHU Ha TOPU30HTAIBHYIO
HUTb CETKH, T100 B €€ LIEHTP.

VYV teomonmutoB T15 ycraHaBiauBarOT H300pakK€HHE TOUKM B LIEHTP CETKM HUTEH, a
YCTAaHOBOYHBIM ~ BHHTOM LWJIMHAPUYECKOTO YPOBHA  anuAaabl BEPTUKAJIBHOTO  Kpyra
YCTaHABJIMBAIOT OTCYET, COOTBETCTBYIOIIMH HM3MEPEHHOMY YIJy HakioHa. B sTtom ciydae
My3BIPEK YPOBHS aJMaJbl BEPTUKAIBHOIO Kpyra OTKJIOHHUTCS OT CPEIHEro MosiokeHus. Toraa
IOCTUPOBOYHBIMU BUHTAMH YPOBHS €r0 HEOOXOMMO BO3BPAaTUTh B LIEHTP aMITYJIbI.
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[ToBepky HEOOXOAMMO MOBTOPHUTH MO APYION TOUKE.

Tosepra 4. (Onpenenenne KOJUTMMAIIMOHHON MTOTPEITHOCTH C).

1. BbINOMHUTH BU3MPOBAHKWE BEPTUKAIBHON HUTHIO NpHU ABYX nonoxeHusx kpyra (KII; u
KJI;) Ha ynaneHHyr0 TOUYKY, HaXOJSIIYIOCS IPUMEPHO HAa TOPU30HTE MpHOopa.

2. YV teononura T30 ocnabuth 3a)KMMHOM BUHT IOJCTaBKM HABOJSILEIO YCTPOMCTBA U
HIOBEPHYTh TOPU30HTANLHEIN Kpyr Ha 180°. 3aTeM 3TOT BUHT 3aXaTh U IOBEPHYTH KOJOHKY B
[IEPBOHAYAJILHOE MTOJI0KEHHE.

V teomonura T15 MOBOPOT rOpU30HTANLHOIO Kpyra Ha 180° 0CyIIECTBISETCS ¢ TIOMOIIBIO
KYPKOBOI'O 3aKUMa.

3. BeimosiHUTS 11.1 17181 TOM k€ TOYKH ¥ oryduTh oTcueThl K1l u KJl,.

3HaueHNE KOJUTMMAIIMOHHON MTOTPEITHOCTH MOIYYa0T 110 GopMyIIe:

¢ = 0,5 [(KIT; — KJI; +180°) + (KII, — KJI, = 180°)] (7)

Ecnn 3HaueHue KOJIMMAIMOHHOM OrPEIHOCTH IPEBBIIAET JOMYCTUMYIO BEIMUUHY (U1
T30-17,T15-0,5"), TO BEIOJHSIOT FOCTUPOBKY.

4. BoIYMCIISAIOT IPaBUWIBbHBIN OTCYET @ HA TOUKY:

a=0,5(KII, + KJI, +180°) (8)

5. HaBozdmum BUHTOM aluajbl TOPU3OHTAIBLHOTO Kpyra yCTaHABIMBAIOT IPABUJIbHBIN
orcuet Ha aumbe ['K. IIpu sToM n3zobpaxkeHne TOYKHM CMECTUTCS BOOK C IIEHTpa CETKU HUTEH (C
BEPTUKAIILHOW HUTH) Ha BEJIMYUHY C.

6. BOKOBBIMH IOCTHPOBOYHBIMH BHUHTAaMH CETKM HHUTEH COBMECTUTh €€ LEeHTp (WiH
BEPTUKAJIBHYIO HUTb) C H300payKEHNUEM TOUYKH.

[ToBepky HEOOXOUMO MOBTOPUTH MO APYTOM TOUKE.

llosepxa 5. (Bwmonnenue ycnoBus 5). Ocb 6paweHus mpyosl 001x#CHA Obimb
NnepneHOUKVIAPHA K 0CU 8paujenuusi anuoaobl.
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Pucynok 12. IIsTas noBepka Teo10IUTA.

1. TeotonUT yCTaHOBUTH HEAAJIEKO OT BBHICOKOIO 00BEKTa (HampuMep, CTEHBI 37aHus). B
BEPXHEH 4acTH CTeHbI BHIOpATh KaKyr0-JIMOO 3aMETHYIO TOUKY Tak, YTOObI BUSHpPOBAHUE Ha HEe
IPOU3BOIMIIOCE TIPH HAKJIOHE BU3MPHOU OCH K TOPU3OHTY mpumepHo Ha 30° (puc. 12).

2. ITpu KIT u KJI BU3UpYIOT Ha TOYKY U CHOCST €€ M300pakeHUe Ha CTEHY INPUMEPHO Ha
ypoBeHb BbICOTHI TpubOopa. B 3TOoM Mecre nyuiie 3akpenuth auct Oymaru. IlomoskeHue
CIPOCLIMPOBAaHHONW TOYKM Ha JHMCTE OyMaru OTMEYAIOT M HM3MEPSAIOT MEXIy MOIYyYeHHBIMU
METKaMH paccTossHue M (B MM).

3. BBIUNCHSAIOT YIVIOBYIO IOTPELIHOCTD

. m
l=——p0
2M " . (9)
rae M — pacCTOsIHUE OT TEOI0IHTA JI0 CTCHBI ([IEPEBEACHHOE B MM);
p'=3438".
[penenbHas BeMUuuHA yriia | He T0KHA ObITh Oosbiie 0,5". Tlpu 3HaUYECHHSX YKA3aHHOTO
yria 6onbinux 0,5 ucnpaBieHHe TPOU3BOIST B MACTEPCKOIA.
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IloBepka ceTKM HUTEH. BepmukanvbHelli wmpux cemxku Humet O0JXHCeH Obimb
NePReHOUKYIAPEH K OCU BPAYEeHUsL 3PUMENbHOU mpPYObl.

HaBogsT BepTHKaNbHBIA IITPUX CETKH HUTEH HA TOYKY M HABOISIIUM BHHTOM TPYOBI
U3MEHSIOT e¢ HakJIOoH. Eciu m300paskeHre TOYKH HE CKOJIB3HT IO INTPUXY, CETKY HUTEH Hajo
MOBEPHYTH. J[JI1 3TOTO MOBOPAYMBAIOT KOPIYC OKYISApa, OCIA0UB YEThIPE BUHTA €r0 KPETICHUS
K 3pUTEIIbHON TPyOe 3(pI/IC. 13).

Pucynok 13. Kpensnenue cetku
HUTEN: 1— KpenéxHblii BUHT

~ 2 okynspa; 2,3 —
TOPU30HTAJIbHBIE U
BEpPTUKAJIbHbBIC
WCIIPaBUTENbHbIE BUHTHI CETKH
HUTEH; 4 — ceTKa HUTCH.

IToBepka Teogoamra.
—Och MWIMHAPUIECKOTO YPOBHSI IIPH aMILIUTYE TOPH30OHTAIILHOTO KPyra J0JKHA OBITh
NEPIEHIUKYIIIPHA OCU TEOJ0UTa (ITOBEpKa YPOBHS);
—BusupHas ocb TpyObl AOKHA OBITH IEPIICHIUKYIIIPHA K TOPU30HTAIBHON OCH
TEOJ0IMTA (BbIYMCIIEHHE KOIIMMALMOHHOM norpemnoct): C = 0,25[(JI1-IT1+180°) + (JI2-
12+1807)], rae C — KOIMMAIIMOHHAS HOTPEIIHOCTb.

Tabnuna 1.
O0o3HaueHus Pesynbratsl
J1 209922’
I11 29°18°
JI1-I11+180° +4°
JI2 29%24°
I12 209°20°
J12-T12+180° +4°
C +2°
C=+2
- I'opuzoHTanbHas OCh TEOOMUTA N0JKHA OBITH MEPIECHAUKYIISIPHA K BEPTHKAIBHOU OCH;
— Mecto nyns (MO):
Tabnwmma 2.
Orcuer Pasoc Cpennee
NeNe KII Thb OTcueTrnl
TOYEK KJI bLTIo OTCUET 3Hateme o BK
I'K oB yria
1 60°09’ -5902°
KI1 2023
2 62032’ 16°11°
2°930°30”
2 242°09° 5906’
KJI 2038
1 244°47° -16°04°

MO = (16°11° + [-5°06°]) + (5°06° + [-16°04])/2 = 530"
V1 =62°32°- 60209’ = 2923’
V= 244°47°- 242°09° = 2°38’, rie V12 - 3HaYEHNE YIJIOB HAKJIOHA.
Xoa paborsr:
Brinonuenue nosepok. Odopmiaenue Matepuana. BeBOIbL.
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Iopsiaok BbINOIHEHUs PA0OTHI:

1 IlepBas moBepka T€OJ0IMUTA:

OIpe/ieNIEHUE, PUCYHOK, PE3YJIbTaT, BHIBOI.

2 Bropas noBepka T€o0JIMTa:

OIpe/ieNIEHUE, PUCYHOK, PE3YJIbTaT, BHIBOI.

3 Tperbst moBepKa TEOAOJIUTA:

OIpe/ieNIEHUE, PUCYHOK, PE3YJIbTaT, BHIBOI.

4 YerBepTas oBepKa TEOJ0JIUTA:

OIpe/ieNIEHUE, PUCYHOK, PE3YJIbTaT, BHIBOI.

Xoxa padoThI:

Brimonnenue nosepox. Odopmiienne marepuana. BeIBoabI.

®opma npeacraBieHusi pesyiabrara: llpemocraButh oTder mo pabore B TETpaau Ui
1abopaToOpHBIX pabOT M YCTHAS 3aIIUTa paOOTHI.

Kputepun oOmeHKH: JIOTMYHOCTh MPEJICTAaBICHHOIO MaTepuana, pauuoHaIbHOCTh
BBEIOpAHHOW CTPYKTYphI pabOThI, aKKYPaTHOCTh. HATJISTHOCTh, XaPAKTEPUCTUKA B COOTBETCTBHUH
C PEKOMEHAALUSAMU.

- O11eHKa «OTJIMYHO» CTABUTCS, €CJIM 33JIaHNE BBITIOJIHEHO BEPHO U JAHBI MOJHBIE OTBETHI
Ha BOITPOCHI.

- O1leHKa «XOPOLIO» CTaBUTCS, €CIM XOJ BBINOJHEHHUS 3aJaHusi BEpHBIA, HO ObLIa
JIOTyIIIeHA OJTHA WJIM JIBE OLIMOKH, THOO B OTBETAaX HAa BOIPOCHI JOMYIIeHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CJIM IPHUBEIECHO HEIMOJIHOE BHIIIOJHEHUE
3aaHusl (YIyIIeHbl Ba)KHBIE TEXHUYECKHE XapaKTEPUCTHUKH), JTUOO B OTBETaX HA BOIPOCHI
JOMYIIEHBI TPYObIE OTUOKH.

- O11eHKa «Hey/A0BJIeTBOPUTEIbHO) CTaBUTCS, €CIIU 33JJaHUE HE BBIIIOJIHEHO.

JlabopaTopHas padora 3: U3mMepeHue yrjioB Teog0JTUTOM

Heanb padorbi: HayunThcs TEOA0IUTOM U3MEPSTH YIJIBI.

ymembo:

- [10JIb30BAThCs MPUOOPAMU U UHCTPYMEHTAMHU, UCTIOJIb3YEMbIMU MPU U3MEPEHUH JTUHUM,
YIJI0B U OTMETOK TOYEK;

MarepuanbHoe o0ecnieyeHue:

CraHuus, TaTUB, TEOA0JIUT, OJ€H A, 3aKPENUTEIbHBINA BUHT T€O10JIUTA, OTIOPHbIE TOUKH,
HHHefIKa, MCETOANYCCKUC YKa3aHHd, OITIOPHBIC IJIaAKATHI.

3aganue:

1 U3MepsATh TOPU3OHTATIBLHBINA YTOJl MO0 WHANBUAYAIBHBIM 33JaHUSIM.
2 I/I3M€p$[TI: Mal"HHTHI:IfI a?,I/IMYT 10 I/IH}II/IBI/I}IyaHBHBIM 3aJaHUAM.

3 V3mepsTh BepTUKAIbHBIE YTIIbI 110 HHAWBUYaTbHBIM 3a/IaHUSIM.

Kparkue TeopeTrnueckue cBeleHHs

Topu30HTANBHBIM YIJIOM Ha3bIBAIOT MPOEKIHIO B mpocTpancTBeHHoro yriaa ZCAB (puc.
14) Ha rOpU3OHTAIBHYIO ITUIOCKOCTh P. IS M3MepeHus: rOopu30HTAIBHOTO yIia, 00pa3yemMoro
HanpasieHussiMu AC u AB, HeoOXoIuMO Kpyr C JAENEHUSIMU PACIONIONKUTh TOPU30HTAIBHO,
COBMECTHB €ro LIEHTp C oTBecHOW iuHued AA’, mpoxozsmeil yepe3 BepmiuHy yria A, u
OTIpEeNIeNIUTh YMCIIO JIeNIEHUH Kpyra Mexxay npoekiusmu HarpasieHuid AC u AB Ha MIIOCKOCTb
Kpyra.

BepTukaibHble YIJbl — 3TO YIJIbI, PACHOJOXKEHHbIE B BEPTUKAJIBHON IMJIOCKOCTU (pHC.
15). Venom naxnona MMHAN HA3BIBAIOT YTOJ V MEXK/Ty HAIPAaBJICHHEM JIMHUU U € MPOeKInel Ha
TOPU30HTAIBHYIO MJIOCKOCTh. YTJIBI HAKJIOHA BBIIIE TOPU30HTA — IIOJOKUTENbHbBIE, HUXKE
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TOpPU30HTA — OTpHUILIATEIbHbIE. 3EHUTHOE PACCTOSTHHE — YTOJI Z MEX/ly HalpaBJIE€HUEM B 36HUT U
HalpaBJIeHUEM JIMHUH.

B
Pucynoxk 14. Pucynoxk 15.
I'opusoHTanBHBIN yroiu BeprukanbHbie yribl

FOpI/ISOHTaHBHLIC " BECPTUKAJIBHBIC YTJIbI U3MEPAOT TCOAOJIUTAMU.

HN3mepenne ropm3oHTANBHBIX YIJIOB. V3MepeHne TrOpU30HTAJIBHOIO yrjla BbIIOJIHSIOT
cnocoboM mnpueMoB. Ilpu wH3MepeHHH HECKOJbKUX YIJIOB, HMEIOIIMX OOIIYyI0 BEpLIUHY,
IPUMEHSIOT CIOcO0 KpYyroBbIX HpHeMOB. PaboTy HauMHAIOT C YCTAaHOBKM TEOJOJUTa HaJ
LIEHTPOM 3HaKa (HaIpuMep, KOJIbILIKA), 3aKPEIUISIONIMM BEPLIMHY YIJIa, U BU3UPHBIX 1ieneil (Bex,
CHeIMaJIbHBIX MapOK Ha IITaTUBAaX) Ha KOHIaX CTOPOH yIJa.

YcraHoBKa Teofo0JMTa B padouee IMOJOKeHHe COCTOMT U3 LIEHTPUPOBaHMs Mpuodopa,
TOPU30HTUPOBAHHUSA €T0 U (POKYCUPOBAHHS 3pUTEILHON TPYOHI.

IlenTpupoBanue BBIIOJHAIOT C IIOMOIIBKO OTBECA. Y CTAHABIMBAIOT IUTAaTUB HAaJ
KOJBIIIKOM TakK, 4YTOOBl IUIOCKOCTh €ro TOJOBKM OblJa TOpPU30HTajdbHA, a BbICOTA
COOTBETCTBOBAJIA POCTY HAOMIOAATENsl. 3aKPEIUIAIOT TEOAO0INT Ha ITATUBE, [T0/IBEIINBAIOT OTBEC
Ha KPIOYKE CTAHOBOT'O BUHTA M, OCJIa0UB €ro, MepeMeIlaoT TEOJ0JIUT 0 FOJIOBKE LITaTUBa JI0
COBMEILIEHUSI OCTPUS OTBECA C LIEHTPOM KOJIBIIIKA. TOYHOCTH IEHTPUPOBAHUS HUTSHBIM OTBECOM
3—5Mm.

[Tonp3ysch ONTHYECKHM LIEHTPUPOM, TEOAOJIMTA (€CIM TAaKOH y TEOJ0JIUTa MMEETCs),
CHayaja HaJO BBINOJIHUTH TOPU3OHTHUPOBAHUE, a 3aTeM LEeHTpUpoBaHuEe. TOYHOCTH
LEHTPUPOBAHUS ONTHYECKUM LEHTPUPOM | — 2 MM.

l'opu3oHTHpPOBaHHME TEOJ0JMTA BBHIIOJIHSIOT B cienyroomeM nopsake. IToBopaunBas
anuaany, ycTaHaBIMBAIOT €€ YPOBEHB 110 HAIIPABJICHUIO JIBYX ITOABEMHBIX BUHTOB, U, Bpallasi UX
B pa3Hble CTOPOHBI, IPUBOJAT MY3bIPEK YPOBHS B HYJb-IIyHKT. 3aTE€M MOBOPAYMBAIOT aluiany
Ha 90° ¥ TpeTbUM NOABEMHBIM BUHTOM CHOBA IPUBOJAT MY3BIPEK B HYJIb-ITYHKT.

@oxycupoBaHHe 3PUTENbHON TPYObI BBINONHIIOT “TMO TWazy’ M “IO IpeaMery’ .
®okycupyq “mo rnaszy”’, BpalleHHEM IUONTPUHHOrO KOJbLa OKYJspa IOOMBAIOTCS YETKOIrO
nzo0paxenus: cetku Hutel. dokycupys “no mpeamery”’, Bpalas PYKOSITKY KpeMmalbephbl,
JOOMBAIOTCS YETKOTo M300paxkeHus: HabmogaeMoro npeamera. @okycupoBaHue JOIKHO OBITH
BBIMIOJTHEHO TakK, 4YTOObl TpHU [OKAaYMBaHUM TOJIOBBI HaOmonarens wu3o0pakeHue He
NEepPEMENIAIOCh OTHOCUTEIBHO IITPUXOB CETKA HUTEM.

HN3mepenue yria cnocodom npuemos. [Ipuem cocrout u3 aByx nonynpuemos. IlepBbrit
MOJYNPHEM BBITOJIHAIOT MPH MOJIOKEHUH BEPTHKAIBHOTO Kpyra ClieBa OT 3pUTENbHONU TPYOBI.
3akpenuB JIUMO U OTKPENUB aTuAaly, HABOJAT 3pUTENbHYIO TpyOy Ha MPaByl0 BUSHUPHYIO LIETb.
[Tocne Toro kak HabOIIOAAEMBIN 3HAK IOMAJ B MOJIE 3pEHUS TPYObI, 3AKUMAIOT 3aKpENUTEIbHbIE
BUHTHI aJliJIa/ibl U 3pUTENILHON TpYObI U, AEMCTBYS HAaBOASIIMMU BHUHTAMU aJUJaAbl U TPYOBI,
HaBOJAIT LEHTP CETKHM HUTEH Ha M300pa)keHHWE 3HaKa M OepyT OTCYET MO TOPHU30HTAIBHOMY
Kpyry. 3aTeM, OTKpeNnuB TpyOy W anujaaay, HaBOAAT TpyOy Ha JIEBYIO BU3HPHYIO IIeNib U OepyT
BTOPOU OTCYET. Pa3HOCTH MEPBOro ¥ BTOPOT0 OTCUETOB AAET BENUUYHUHY U3MEPsIeMOro yria. Eciu
NepBBI OTCUYET OKa3aliCs MEHbIIIE BTOPOro, TO K HeMy MpubaBisioT 360°.
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Bropoii nonynpreM BBIOJIHAIOT IPU MOJO0KEHUH BEPTUKAIBLHOIO Kpyra CIpasa, JUIsl 4Yero
HepeBoAT TpyOy uepe3 3eHUT. UTOObI OTCUETHI OTIMYAINCH OT B3STHIX B IIEPBOM IOJIYIIPUEME,
CMEIIAI0T JUMO Ha HECKOJIbKO TpagycoB. 3aTeM M3MEPEHHUs BBIIOIHAIOT B TOW JKe
IIOCJIEZI0BATENBHOCTH, KaK B IIEPBOM IOJIYIIPUEME.

Ecnu pe3ynbrarbl M3MeEpeHHs yria B MHOJynpuéMax paszjinyarorcs He Ooliee JIBOWHOMU
To4HOCTH TipuOopa (to ecth 1’ g teomonurta T30), BBIUMCIAIOT CpeaHEE, KOTOPOE H
IPUHUMAIOT 3a OKOHYATEIbHBIN pPE3yibTar.

ITonsitue 00 M3MepeHHH CIMOCOOOM KPYIOBBLIX IIPHEMOB HECKOJBKHX YIVIOB, HUMEIOLIMX
obmyto BepumHy. OHO M3 HalpaBieHUM MPUHUMAIOT 3a HavyaibHoe. [loouepenHo, mo xomy
YacOBOW CTPEJIKH, MPU Kpyre cieBa HABOAAT TPyOy Ha BCE BU3HPHBIC LIEIU U OEpyT OTCUETHI.
[TocnenHee HaBeneHHE BHOBB JICJIAIOT HA HAayaJlbHOE HAmpaBiIeHHE. 3aTeM, HepeBeas Tpyoy
yepe3 3€HUT, BHOBb HAONIIOJIAIOT BCE HAIPaBIIEHHsI, HO B 0OpaTHOM IOPsAKE — POTUB YaCOBOM
CTpenKu. M3 0TCUETOB Mpu Kpyre cieBa U Kpyre clipaBa HaxoJAT CPEAHHME U BBIUUTAIOT U3 HUX
CpeHEee 3HAYCHUE HA4YalIbHOrO HampasieHus. [loydaroT CHOMCOK HampaBJIEHUH — YIJIOB,
OTCUUTBIBAEMBIX OT HaYaJIbHOTI'O HaIPaBJICHUS.

H3mepenne BepTHKAJBHBIX YIJIOB. 11 N3MEPEHNS BEPTUKAIBHBIX YIJIOB CIIY>KUT
BEPTUKAJIBHBIN KPYT TEOI0JINTA, KECTKO YKPETJICHHBII HA OCH 3PUTENBHON TPYObI 1
BpAILAIOLMICS BMECTE C HEH. B TOYHBIX TEOA0IMTAaX COOCHO C BEPTUKAIBHBIM KPYTOM KPENUTCS
anuaza BEpTUKAIbHOTO Kpyra ¢ OTCYETHBIM YCTPOMCTBOM U COOCTBEHHBIM YPOBHEM WIIH
KOMIIEHCAaTOPOM YIJIOB HAKJIOHA, €r0 3aMEHSIOIIUM.

B teoponutax T30 oTcueTHOE YCTPONHCTBO BEPTUKAIBHOTO Kpyra YKpEIeHO HETOABHKHO
B CTOMKE TEOJOJIMTA, & €T0 YPOBHEM CIYKUT YPOBEHb IIPH QIMJAJEC NOPU30HTAIBHOIO Kpyra.
[Tpu u3MepeHnH BEPTUKAIBHOIO YIJIa MY3bIPEK YPOBHS NMPUBOAST B HYJIb-IIYHKT HOJBEMHBIMU
BUHTAMH I10/ICTaBKU. BepTukanabHble KPYT pa3HbIX THUIIOB TE€OJIOJUTOB OLM(POBAHBI PA3INUHO,
OTYEro pPa3Iu4aloTcsi (POPMYJIBI BBIYUCICHHS BEPTUKAIBHBIX YIJIOB IO MOJYYCHHBIM B XOJIE
U3MepeHuil orcuetaMm. PaccMoTpuM m3MepeHue yriioB HaksioHa TeogoiautoMm T30. Otcuer mpu
TpyOe, pPACIONOKEHHONH TOPU3OHTAIBHO, M TY3bIPbKE YPOBHS B HYJb-IIYHKTE HAa3bIBACTCS
mecmom Hyns eepmukanvrozo Kpyea (MO). st usmMepeHust BepTUKAJILHOTO yIila HaBOJAAT TPYOy
Ha BU3UPHYIO 1I€JIb IPU ABYX MOJOXKEHHUSIX BEPTUKAIBHOIO Kpyra (clieBa U clipaBa) U, IPUBOAS
KaX/IbIi pa3 Mmy3bIpeK YPOBHS B HYJb-ITYHKT, OEPYT OTCUETHI IO BEPTUKATIBHOMY Kpyry: JI (JieBo)
u I1 (mpaso).

OueBUHO, YTO Yrojl HAKJIOHA PABEH Pa3HOCTH OTCYETOB MpPU TpyOe, HABEICHHOM Ha Ielb
U IIpU TpyOe, pacIioynoKeHHON TOpU30HTaNbHO. [loaTOMY /17151 Kpyra cieBa HamuieM:

v = JI — MO. (10)

AHaJOrMYHO, YYMTHIBas OLM(PPOBKY BepTUKalbHOro Kpyra T30, rae mpu kpyre crpasa
OTCYETHI COMPOBOXKJIAIOTCS MPOTHUBOMOIOKHBIM 3HAKOM (TIOJIOKUTEJIBHBIE YTIJIbl 3HAKOM MHUHYC
¥ Ha000pOT), HAMUILIEM:

v=M0-1II (11)
N3 popmyn (10) u (11) Haxoaum GopmyIbl yriia HaKJIOHA U MECTa HYJIS.
J-1IT
V=——,
2
MO = % . (12)

B psane ciyuaeB, onpezensis yriibl HakJOHA, OrPaHUYMBAIOTCS M3MEPEHUSIMH IIPU OJHOM
MOJIOKEHUN BEPTHKAJILHOIO Kpyra (clieBa WiM crpasa). Toraa nons3ytorcs hopmymoit (10) wim
(11), nns yero nmpeaBapUTENHHO HEOOXOAMMO OIPENEIUTh MECTO HYJIS, U3MEPUB KaKOH-HUOYIb
yTOJI IPH JIBYX MOJ0KEHUAX BEPTUKAIBLHOTO KPYTa U BBIYMCIMB MECTO HyJs 1o popmyne (12).

Boruucnenus no popmynam (10) — (11) ynpomatotes, korga M0=0. [Toatomy, ecinu mecto
HYJISl BEJIMKO, €ro ucnpasiisitoT. [Ipu kpyre cieBa U My3blpbKe YPOBHS B HYJb-IIYHKTE HABOJISAT
TpyOy Ha TOUKY, 110 KOTOPOH ONpenessiii MecTo Hyisl. BpaiieHrneM HaBOJSIEro BUHTA TPYObI
YCTaHABIMBAalOT HAa BEPTUKAJIBLHOM Kpyre OTCYeT, paBHBIM yray HakioHa V. Ilpu stom

80



n300pakeHHEe TOYKM CMECTHTCS U3 IEeHTpa CeTKM HuTed. JIeficTBys BepTHKaTbHBIMU
UCIPAaBUTEIbHBIMU BUHTAMHU CETKM HUTEH, CMEIIAIOT CETKY TaK, 4TOObl M300pa)KC€HHE TOYKHU
0Ka3aJI0Ch B IIEHTPE CETKU. Y YUTHIBAs YTO TEIIEPh TpyOa HaBeleHa Ha TOUYKY C yIJIOM HAaKJIOHA V,
U OTCYET 10 BEepTUKAIBHOMY Kpyry paseH JI = v u3 paBercrBa (10) BUIuM, 4TO MECTO HYJS
crajo paBHo Hym0 MO = 0.

ITopsinok BbINOJIHEHHS PadOTHI:

1 MI3mMepeHue ropu30HTAIBHOIO YIUIA 110 UHAUBUYAJbHBIM 33/IaHUSIM.

2 V3mMepeHne MarHuTHOrO a3UMyTa I10 MHAUBUAYAIbHBIM 3aJaHHSIM.

3 N3smepeHue BepTUKAIbHBIX YIJIOB IO MHAUBUAYAIbHBIM 3aJaHUSIM.

Xoa pa6orbl: BrimonHenue mabopaTopHOil pabOTHl MO HMHAMBHIYaJbHBIM TOYKAM.
Odopmnenue pe3ynbraToB. Beio.

dopma npeacrasJieHus pe3yJbTara:

[IpenocraButh oT4eT MO paboTe B TeTpaaud Ais JabOpaTOpHBIX pabdOT € pacuyeTom
BEPTUKAJIbHBIX YIJIOB ITOBBIILIECHUS Y IOHUKEHHUS.

Kpurepun oOmeHKH: JIOTMYHOCTh MPEJICTAaBIECHHOIO MaTepuaia, paluoOHaIbHOCTb
BBIOPAHHOM CTPYKTYpBI pabOThI, aKKypaTHOCTh. HATJISIHOCTD, XapaKTEPUCTHUKA B COOTBETCTBUU
C PEKOMEHAALUSMU.

- OLleHKa «OTJIMYHO» CTaBUTCS, €CJIM 33JaHHUE BBIIIOJIHEHO BEPHO U JIaHbI IIOJHBIE OTBETHI
Ha BOITPOCHI.

- OLIeHKa «XOpoWIO» CTaBUTCS, €CIM XOJ BBIIIOJHEHHUS 3a/JlaHus BEPHbIM, HO ObLIa
JIOTyIIIeHa OJTHA WJIM JIBE OLIMOKH, THOO B OTBETAX HAa BOIPOCHI JOIYIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CJIM IPUBEIECHO HEINOJIHOE BBIIOJIHEHUE
3aanusl (YIyIIeHbl Ba)KHbIE TEXHUYECKHE XapaKTEPUCTHUKH), JTUOO B OTBETaX HA BOIPOCHI
JOMYIIEHBI TPYObIE OLTUOKH.

- O11eHKa «Hey/A0BJIeTBOPUTEIbHO) CTaBUTCS, €CIIU 33JJaHUE HE BBIIIOJIHEHO.

JlabopaTopHas padora Ne 4.
Pabora ¢ HuBetupoM. BeinosiHenune nosepok HuBeaupa. Oopadorka pe3yabTaToB
HHMBeJIUPOBAHUSA

Heab padorsi: 3yunTh ycTpONHCTBO HUBENUPA, BHIMOIHUTH NMEPBYIO MOBEPKY HUBEIHPA,
HAY4YMUThCS OpaTh OTCUETHI 110 peike.

Beinosnus padory, Bel Oyaere:

YMETh:

- IOJIb30BaThCs MPUOOPAMU M UHCTPYMEHTaMH, UCTIOIb3yEeMbIMU NPU U3MEPEHUHU JIMHUH,
YIJI0B U OTMETOK TOYEK;

- TOpPOBOJIUTH KaMmepajbHble paboThl 1O OKOHYAHUM TEOJOJIMTHOW CHEMKH U
F€OMETPUUYECKOr0 HUBEIHPOBAHUS.

MarepunanbHoe obecnieyeHue:

HITaTUB, HUBEIINP, 3aKPENUTENbHbII BUHT HUBEIUPA, METOJAUYECKUE YKa3aHUs, ONIOPHBIE
TOYKH, CTAHIM, peiika.

3aganue:

1 U3yunth yCTpOICTBO HUBENMPA.

2 BbINOIHUTH NEPBYIO MOBEPKY HUBEIHPA: ONpEAeTIEHUE, PUCYHOK, PE3YIbTaT, BEIBOJI;

3 HayuuTbcsi HABOAMTH 3pUTENBHYIO TPYOY Ha peKy U OpaTh OTCUETHI.

KpaTrkue Teopernyeckue cBeieHU:
Hupenupbl ¢ ypoBHeM mnpu TpyOe CHaOXEHbl TOYHBIM LMIUHAPUYECKHUM YpPOBHEM,
IPUBOAUMBIM Ui U3MEPEHUIl BMECTE CO 3pUTENIbHOM TpyOOil B FOPU30HTAIBHOE IOJIOKEHHUE
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BpyuHyto. HuBenupamu ¢ ypoBHEM IpH TpyOe SBISIOTCS HUBETUPHI POCCUICKOTO MPOU3BOJICTBA
H-3, H-05, 3HS5JI u np.

HuBeaupbl ¢ KOMIIEHCATOPOM YIVIOB HAKJOHA OTJIMYAIOTCS HAJIWYMEM YCTPOMCTBA,
ABTOMATUYECKU MPUBOJSIIETO BHU3UPHYIO OCh 3pUTENbHONM TpyObl B TOPU30HTAIBHOE
nonoxenne. Komnencatop paboraer B npeaenax 12 — 15, mosromy npubop npeaBapuTenbHO
YCTaHaBIMBAIOT B paboyee MOJOKEHHUE [0 KPYIJIOMY YPOBHIO. TakMMM HHUBEITUPAMHU SBIISIOTCS
H-3K, 3H2KJI u np.

HuBesupbl ¢ onTHYeCKMM MHKpPoMeTpoM (Hampumep, HuBenmp H-05) mmeroT mepex
O0OBEKTUBOM CTEKJISHHYIO IUIACTHUHY, IOBOPOTHI KOTOPOH BOKpPYr €€ TOPU30HTAJIbHOM OCHU
CMEIIAIOT JIyYH CBETAa MapajlielbHO caMUM ce0e. DTO MO3BOJIsIeT HABOJUTH BUSUPHYIO OCh TOYHO
Ha WITpUX pelku. BenuuumHa cMemeHuss Hu3MepsieTcsl ONTUYECKUM MHUKPOMETPOM, YeM
JIOCTUTA€TCs BBICOKAsI TOYHOCTh OTCYETA MO PEUKE.

JlazepHble HMBEJMPBI W3TYYalOT BUAMMBIA My4ok cBeTa. OTcyer OepyT MO CBETOBOMY
MATHY Ha peuke.

Lu¢poBbie HUBETUPHI ABTOMATUYECKA (POPMHUPYIOT OTCUET MO PErKe, IIKana KOTOPOH
npecTaBiIsieT cooor mTpuxoBor koJ. CHAOKEeHbI KOMIIEHCATOPOM YIJI0B HakjiaoHa. OTCUETHI MO
pefikaM perucTpUpylOTCs Ha MarHUTHOM Hocutene. IIpumepoM Takoro mnpubopa sBIsSETCS
Husenup SDL30M, Snonwus.

ITo ToyHOCTM HUBENIMPHl JAEIAT HAa BBICOKOTOYHbIE, TOYHbIE U TEeXHHYECKHE B
3aBUCUMOCTH OT BEJIMYMHBI CpPEIHEW KBAJAPAaTUYECKOM NOTPEImIHOCTH My HU3MEpEeHus
npeBbleHus Ha 1 KM 1BoiHOro xoxaa (Tadi. 3).

Tabauua 3.

Turbl HUBETUPOB TouHOCTH [Tpumepsl HUBETUPOB

BricokoTOUHBIE My < 0,5 MM H-05 (Poccus), PL1 (SImonust)

Tounsble mp < 3 MM 3H2KJI, H-3, H-3K (Poccus), C300
(Anonus), DSZ3(Kurait)

TexHuueckue mp <5 MM 3HSJI (Poccust), AT20D (Kurait)

Hugesup ¢ ypoBHeM npu Tpyoe

Husenupom ¢ ypoBHeM mpu TpyOe siBisiercsi, Hanpumep, HuBenup H-3. Ero ycrpoiicTtBo
MOoKa3aHo Ha puc. 16.

Jlis BBINOJHEHHS HM3MEpPEHMH HHMBEIUp YCTAHABIMBAIOT Ha IITATUBE U IOJBEMHBIMU
BUHTaMHU 7 TIPUBOJAT B HYJBITYHKT MY3bIpeK KPyriioro ypoBHs 5. Iloip3ysick 3aKpenuTebHBIM
3 ¥ HaBoOAAUIMM 4 BUHTaMM, HABOJAT 3pUTEIbHYIO TPYOy Ha peliky. Bpamenuem auontpuitHoro
Kosbla okyasipa 10 ¢okycupyror TpyOy “mo ria3zy” U BpalleHHEM TOJOBKH (OKYCHPYIOIIErO
BUHTa 2 — “mo mpeamery”’. B mone 3peHus TpyObl OyayT BUAHBI IITPUXU CETKU HUTEH,
n300pakeHNe HUBEIMPHON PEUKH M B OTIEIBHOM OKOIIKE — M300pakKeHMs JIBYX IOJIOBHHOK
HUATUHAPUYECKOTo YpoBHS (puc. 16).
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Pucynok 16. YcrpoiictBo HuBenupa H-3:

1 — 3purenbHas TpyOa; 2 — GOKYCHUPYIOIIMA BHHT 3pUTENbHOW TpYyOwI, 3, 4 —
3aKpENUTENbHBIA U HABOJAAIUMN BUHTBI, 5 — KPYIJIbl YpOBEHb; 6 — HMCIIPABUTEIbHBIE BUHTHI
KpYIJIOTO YPOBHS; 7 — MOIb€MHBIE BUHTBI;, 8 — MOJICTABKA; 9 — A1eBallMOHHBIN BUHT; 10 — oKymsip
C IUONTPUHHBIM KOJBIIOM AJisi GOKYCHUPOBKU TPYyOBI Mo ria3y; 11 — ucnpaBuUTeNbHbIE BUHTHI
LWIMHJPUYECKOT0 YPOBHS; 12 — HUIMHIPUUECKUN YPOBEHD.

Bpamass sneBanuoHHbli BUHT 9 (puc. 16), u3MEHSOMUNA HaKJIOH Tpyonl 1 wu
LWIMHJPUYECKOTO YPOBHS 12, MpUBOAAT OCh YPOBHSI B TOPHU3OHTaJbHOE MHojokeHue. Ochb
YPOBHSI TOPHU3OHTaJbHA, €CJIM €ro My3bIpeK HaXOAUTCA B HYJIbIYHKTE, HAa YTO YKa3bIBaeT
COBMEIIICHNE KOHIIOB H300payKEHHIA MMOJIOBHHOK YPOBHSA B 10JIe 3peHust TpyOs! (puc. 17). Otcuer
OepyT o cpeAHEMY IITPUXY CETKH HUTEH.

Pucynox 17.
ITone 3peHHUs
3pUTENBHOMN TpYyOBI
HUBEJIHpA: OTCYET 110
petike paBeH 1449 mm

IloBepku HUBeIMpa

HeoOxonumasi TOUHOCTh HUBEIMPOBAHUS MOXKET OBITh JOCTUTHYTA TOJIBKO B TOM cllyyae,
eclii 00ECIIEYeHO BEPHOE B3aMMOPACIOJIOKEHHE OCHOBHBIX OcCedl HuBenupa. s KOHTpOIs
MpeIbsIBISEMBIX K TpUOOpy TpeOoBaHUI B Hayalle U MEPUOJAUYECKU B XOJ€ paOdOT BBHIMOIHSIOT
noBepKku HuBeHpa. OCHOBHBIMH MTOBEPKAMHU SIBIISTIOTCS CIIEAYIOIINE.

IMoBepka kpyriioro ypoBHsl. Ocb Kpyeno2o ypo8Hs O0ANCHA ObiMb NApalienibHa OCU
epaujenus npuoopa.

[TonpeMHBIMU BHHTAMU HUBEJIHpPA MPHUBOJIAT MYy3BIPEK KPYIJIOTO YPOBHS B HYINb-IIYHKT.
[ToBopaunBaroT HuBeaHp Ha 180° Bokpyr ocu ero Bpamienus il (puc. 18). Eciu mocie moBopota
MY3bIPEK OCTAJICS B HYJIb-IIYHKTE, IPOBEPSIEMOE YCIOBHE BBIMOJIHEHO — OCh KPYIJIOrO YPOBHS €€
napajiesibHa OCH BpallleHus mpuoopa .

Ecnu my3bipek yiien u3 Hydb-TTyHKTA, UCTIPABUTEIBHBIMU BUHTAMU 2 U3MEHSIOT HAKJIOH
YPOBHSI TaK, YTOOBI ITy3BIPEK CMECTHIICSI B CTOPOHY HYJIb-ITYHKTA Ha TIOJIOBUHY OTKJIOHEHUS. J[iist
TIOBOPOTA UCIIPABUTENBHBIX BUHTOB TOJIB3YOTCS IIUIIBKOM.

!

¢

Pucynok 18. Ocu u ucnipaBuTENbHBIE BUHTBI

TpyOBI;

UWIMHIPUYECKOTO YPOBHS;
€€ — OCh KpYIJIOr0 YPOBHS;

MUIIMHAPHUYICCKOT'O0 YPOBHA,

HUBEJIHUpA: SS — BU3UPHAS OCh 3PUTEIHHOMN

il — oce Bpamenus mnpubopa; UU — OCb

1 — HUCIIPAaBHUTCIIBHBIC BHUHTBI

2 - HUCIIPABUTCIBHBIC BHHTBI KPYIJIOTO

YPOBHSI.

IloBepka HUJIMHAPHYECKOT0 YPOBHA. Ocb YuUIuHOpUYECKO20 YPOGHS OOJHCHA Oblmb
napanienbHa GU3UPHOU OCU 3PUMENbHOU MpPYObl.
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Y BBICOKOTOUYHBIX M TOYHBIX HUBCJIIMPOB MPOCKIHUA Ha OTBCCHYIO IIJIOCKOCTH YTJIa MCIKIY
OCBIO IIWIMHAPUYECKOTO YPOBHSI M BUBUPHOM OChbIO HE JOJKHA mpeBbimaTh 10". D10 03HaYaer,
4yro mpu paccrosHuu jao peiiku d = 100 M jgomyctuma ommOKa B OTCUETE MO peiKe u3-3a
HenapasuieJIbHOCTH OCH

10"
YPOBHSL U BU3UPHOW OCH, HE IpEBBbIILIAIONIAs — d =5 mm, rae p = 206 265" — yucno

p
CEKyHJ B OTHOM paJlaHe.

[ToBepka BBINONHSIETCA IIYTEM U3MEPEHUS OAHOIO U TOTO K€ MPEBBIIECHUS IABAXIbl — U3
CEpEUHBI U C HEPABHBIMM PACCTOSHUAMH JIO PECK.

Ha paccrosuuu 75 — 100 M gpyr oT jpyra 3akpervisioT JIB€ TOYKH, HA KOTOPbIE
yCcTaHaBJIMBaIOT perku (puc. 19). B cepenune, Ha paBHBIX PACCTOSHUAX OT PEEK yCTAHABIMBAIOT
HUBEJIHMP U, IPUBOJIS ITy3bIPEK UIMHIPUIECKOTO YPOBHSI B HYJIb-ITYHKT, OepyT OTcYeThl & U b 1o
peiiKaM U BBIYUCIIAIOT IIPEBBIILICHUE!

h=a-b. (13)

Ecnu Bu3upHasi ock TpyObl HE mapajuielibHa OCH YPOBHS M [OTOMY HAaKJIIOHEHA Ha Yroil I,
TO BMECTO BEPHBIX OTCYETOB @ M D OyayT mpodureHsl orcueTsl 83 U by. Benencreue paBencTsa
paccTosHMIA 10 peeK OmMOKKA B 000MX OTcyeTrax OyayT oaMHakoBbiMHU, Ad = Ab. BeramcienHnoe
IPU TOM IIpeBbIIIEHUE OyJIeT PaBHO:

h=a-bi=(@+Aa)—(b+Ab)=a-h. (14)

CrnenoBarenbHO, HECMOTPSI Ha OLIMOKU OTCUETOB, BBI3BAHHBIC HENMAPAJIEIbHOCTHIO OCU
YPOBHSI M BU3UPHOM OCU TpyOBbl, IPEBBIILIEHUE, BHIYUCICHHOE 110 U3MEPEHUSIM U3 CEePEeIUHbl —
BEpHOE.

a,

Pucynok 19. IloBepka nunusapudeckoro ypoBHs. M3Mepenus us cepeauusl

HuBenup nepeHocsT U yCTaHaBIMBAIOT HA PAaCCTOSIHUU 2—3 M OT OJHOH U3 peek (puc. 20).
bepyt orcuer b, mo OmikHel peiike. BBHIY ManocTu pacCTOSIHUS A0 PEHKH MOTPEIIHOCTH B
orcueTe Dy, BbI3BaHHAs HAKIOHOM Jiyya BHU3MpOBaHHs, Majia. [loatomy otcyer b, cumraror
0€301IH00UHBIM.

-

iy

P7PLe s

Pucynox 20. TIloBepka UMIMHIPUYECKOTO YpOBHSA. l3MepeHHs C HEpaBHBIMH
paCCTOSIHI/ISIMI/I o0 peeK

BBIUHCIISAIOT OTCUET, KOTOPBIN JTOMKEH OBbITh Ha JaJbHEH peike, eClU Jy4 BU3UPOBAHHUSI
TOpPHU30HTANIEH: ag = by + h.
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HaBonsaT HHUBenup Ha AanbHIO peiiKy U OepyT ¢akTtuueckuil orcyer ap. CpaBHUBAIOT
BBIYHMCIICHHBIA U (DAKTUYECKUN OTCUETHI.

Ecnu BeluMcIeHHBINH 8g ¥ (paKTUYECKUd a2 OTCUETHI Pa3IMYaOTCsl MEHBIIIE, YeM Ha 5 MM,
TO CYUTAIOT, YTO OCh LIMJIMHAPUYECKOrO ypOBHS UU napasuleabHa BUSUPHOM OCH SS.

Ecnu BbIYMCHCHHBI U (PaKTHUECKUH OTCUETHI Pa3iIMyaloTCcs OOJbIIe, YeM Ha 5 MM, TO
HOJIOKEHHE LIMJIMHIPUUECKOTO YPOBHSA HEOOXOAUMO UCIIPABUTb.

15 5TOrO 35IeBaliMOHHBIM BUHTOM HABOJASAT CPEIHUM IITPUX CETKU HUTEHW HA OTCUET dg 110
JanbHeld peiike. [Ipm 3TOM my3bIpeK LMIMHAPUYECKOTO YPOBHSA YHAET W3 HYJb-IIyHKTA.
BeprukanbHpIMM MCIIPABUTENBHBIMA BUHTAMU MPUBOAAT ITy3bIPEK LUIMHAPUYECKOIO YPOBHS B
HYJIb-ITYHKT, COBMEIIasl N300pa’keHMs KOHIIOB [TOJIOBUHOK ITY3bIpbKa B I10JI€ 3pEHUSI TPYOBI.

Y HHBEJIHMPOB C KOMIIEHCATOPOM YIJIOB HAKJIOHA LUIUHAPUYECKOIO YPOBHSA HET, U IIPU
BBINOJIHEHUH [TOBEPKHU J100MBAIOTCS BBIIIOJHEHUS CIIEAYIOIIETO YCIOBHUS.

Busupnas ocv spumensbHoti mpyovl 00I4CHA ObIMb 20PUIOHMANLHA 6 npedenax pabomuvl
KoMnexncamopa.

IToBepka BBIIIOJIHAETCS B TOM K€ IOPsIIKE, KaK U MOBEpKa LMJIMHIPUYECKOTrO ypoBHA. Ho
OpU O5TOM pa3Iuyhe BBIYUCICHHONO &g U (PaKTUYECKOro ap OTCUETOB YKa3blBaeT Ha
HETOPU30HTAIBHOCTh BUSHPHON OCH TPYOBI.

g ncnpaBileHHsT CHUMAKOT KOJIIAYOK, 3aKPBIBAIOLIMI HMCIIPAaBUTEIIBHBIE BUHTBI CETKU
HUTEH 3pUTENBHOU TPYOBl, U C MOMOIIBIO BEPTUKAJIBHBIX HUCIPABUTENIbHBIX BUHTOB, HaBOJAT
CPEIHIOI0 HUTh CETKU HUTEW Ha OTCYET I10 ajbHEN peliKe, PABHBIN BBIUMCIIECHHOMY OTCUETY dg.

HuBequpHble peiikd. [[nd BBICOKOTOYHOIO HHMBEIMPOBAHUS  CIIY)KaT  LEJIbHbBIC
TPEXMETPOBBIE MHBAapHBIE pelku. Ha pelike KpenuTcs KpYIJblii ypOBEHb, MCIOIb3YEMbIN U
YCTaHOBKH PEHKH B BEPTUKAIBHOE MOJI0KECHUE.

JIs TOYHOrO M TEXHUYECKOIO HUBEJIHMPOBAHMS CIYXKaT TPEXMETPOBBIE LEIbHBIC WIN
CKJIaJIHbIE J€pEBsHHbIE peiKku. Ha nByX CTOpOHAaX peWKM HAHECEHBI HIKAJIbl C CAHTUMETPOBBIMU
JICJICHUSMH B BHUJIE IIANIEK, HA OJHOW CTOPOHE — YEPHBIX, HA IPYroid — KpacHbIX. YCTaHOBKa
TaKUX peeK B BEPTUKAIBHOE ITOJI0KEHHE BBIITOIHAETCS 110 KPYIVIOMY YPOBHIO WJIM Ha IJIa3.

[Tpu u3MepeHusx LUPPOBBIMH HHUBETUPAMHU MOJb3YIOTCS CHEHMATIbHBIMH peHKaMu CO
LIKaJION B BUJE IITPUX-KOAA.

IToBepkH peek COCTOSAT B ONPENEICHUU C IOMOIUBK) KOHTPOJIBHOM JIMHEWKH JJIMHBI
METPOBBIX M JELUMETPOBBIX MHTEPBAJIOB, ONPEICICHUN PAa3HOCTH HYJIEH Mapbl peek, IMOBEpKe
YCTaHOBKH KPYIJIOI'O YPOBHS Ha pEUKe.

ITopsinok BbINOJIHEHHS PadOTHI:

1 JIaTh XapakTEpUCTUKY U U3Y4YUTh YCTPONWCTBO HUBEINPA.

2 IlepBas moBepka HUBEIUPA.

3 HayuuTbcst HAaBOUTh Ha peiiky U OpaTh OTCUETHI.

4. Tlony4unte MHCTPYMEHT.

5. YcraHoBUTE HUBENUP HA IITAaTUB, 3aKPETIUTE €r0 CTAHOBBIM BUHTOM HUBEJIHPA.

6. YcraHOBUTE HUBEIHP B pabouee MOI0KEHUE, TPUKIbI MEHSS BBICOTY HHCTPYMEHTA.

7. CaMOCTOATENBHO BO3BMHUTE 10 PEMKE OTCUETHI C 4-X TOYEK.

8. IIpoBeanTe CaMOKOHTPOJIb OTCUETOB.

9. Hapucyiite 0TCYET O YEPHOU U KPAaCHOM CTOPOHAM PEUKHU.

10. Caemnaiite BEIBOIEI.

11. BeinmosiHUTE TpY MOBEPKHU HUBEIHPA.

12. Tlo xaxxaoi moBepke opopMHUTE B TETPaIu MOPAIOK pabOTHl U BBHIBOJ O BBIOJHEHUU
YCIIOBUSL.

13. Onpenenure NPEBBIILICHUE C IBYX CTAHIIMIA.

14. OpopmuTte OTHET B TETPALb.

®opma npeacraBieHus pe3yabTara:
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[TpenoctaButh oT4eT Mo paboTe B TETpaaAM AJs J1a0OpPaTOPHBIX pabOT M yCTHas 3alluTa
paboTHI.

Kpurtepuu oOumeHKHM: JIOTHYHOCTh NPEICTABICHHOTO MaTepuana, paluoOHAIBHOCTD
BBIOPAHHOM CTPYKTYpBHI pabOThI, aKKYpPaTHOCTb. HATJISTHOCTh, XapaKTEPHCTHKA B COOTBETCTBHU
C PEKOMEHIALUSAMHU.

- O1eHKa «OTJHMYHO» CTAaBHUTCS, €CIIM 3aJJaHNE BBIIIOJHEHO BEPHO U JIaHBI OJHBIE OTBETHI
Ha BOIPOCHI.

- O1leHKa «XOpOIN0» CTaBHUTCS, €CIM XOJ BBINOJHEHHS 3aJaHus BEpHBIH, HO Obuia
JIOMyIIeHa OJTHAa UJIH JIBE OIIMOKH, TMOO0 B OTBETaX Ha BOIPOCHI JIOMYIIEHA HETOUHOCTb.

- OnleHKa «y/I0BJIE€TBOPUTEIbHO» CTABUTCS, €CJIM IPHUBEACHO HEMOJIHOE BBIIIOJIHEHHE
3ajaHus (YIyIIEeHbl Ba)KHBIE TEXHUYECKHE XapaKTEPUCTHKH), JHMOO0 B OTBETAaX Ha BOMPOCHI
JOMYIIEHBI TPyObIE ONTHOKH.

- O1ieHKa «HEYA0BJIETBOPUTEIbHOY CTAaBUTCS, €CIIU 331aHUE HE BBIIOJIHEHO.

JlabopaTopnasi paGora Ne 5.
PaGora ¢ Taxeomerpom. BBoa 1aHHbIX 0 cTaHnuuu. KoopanHaTHbIe H3MepeHHs

Henpr padorbl: HayunTbes OCYHIECTBIATH BBOJ JAaHHBIX O CTAaHLMH, BBIUUCITH
KOOpJMHATHbIE U3MEPEHUS

Beimmosinue pa6ory, Bel Oynere:

ymemsy:

- I0JIb30BaThCs NPUOOPAMU M HHCTPYMEHTAMHU, UCII0JIb3YEMbBIMH ITPU BEIHECEHUH
paccTOsiHUA U KOOPAMHAT;

MarepunanbHoe odecnieyeHue:

LITAaTUB, HUBEJIUP, 3aKPEIUTENbHbII BUHT HUBEIUPA, METOJUYECKUE YKA3aHUsI, OIOPHBIE
TOYKH, CTAHLUS, peiKa.

3ananmne:

BBINIOTHUTE BBOJ JAHHBIX O CTAHLIUU.

Onpenenutb KOOPIMHAIIMOHHbBIE U3MEPEHUSI.

KpaTrkune Teopernyeckue cBeieHUA:

IIpuBeneHue 3JIEKTPOHHOTO TEO0JIUTA B padoyee MOJI0KeHUE
[lenTprpoBanue. Y CTaHOBUTH IITATUB HaJ TOUYKOW, IIOJBECUTH OTBEC U MPOBECTH
IIPEABAPUTENILHOE IEHTPUPOBAHUE OTBEPCTHUS FOJIOBKH ILITATHUBA.

BnaBuTh HOXKM LITaTUBA M OTPETrYJIMPOBATh MX BBICOTY TakK, YTOOBI MJIOCKOCTh T'OJIOBKH
LITaTUBA PACIOJI0KHUIIACH TOPU3OHTAIIBHO.

Teomonut ¢ moxacTaBKkoW W3BIEYb U3 (yTiIApa, YCTAHOBUTh Ha ILITaTUBE M 3aKPENHTh
CTaHOBBIM BUHTOM. [IOBTOPUTH LIEHTPUpPOBAHUE C MOMOIIBIO OTBECA, 3aTSIHYTh CTAHOBOW BUHT,
yOpaTh OTBEC B MEHAJI IITATHBA.

OTropu3oHTHPOBaTh T€OAOIUT. [IOBEpHYTh TEOMONUT TAK, YTOOBI OCh IMJIMHIPUYECKOTO
YPOBHSI PACIOJIOKWIACH MapalljiebHO MPSIMOM, COEQUHSIONEH J1Ba KaKHUX-TMOO MOABEMHBIX
BUHTA IOJCTAaBKH, M BpallleHUEM WX B MPOTHBOIOJIOXNHBIX HAMpPaBIEHUSIX BBIBECTU IY3bIPEK
ypoBHsS Ha cepenuny. lloBepHyTh TeomonuT Ha 90° M TpPeTbUM MOABEMHBIM BHUHTOM BBIBECTU
Iy3bIPEK YPOBHS HA CEPEIHHY.

IToBepHyTh TeOHOMUT Ha 180° OTHOCUTENBHO TOCIENHErO TMOJOXKEHUS W OLECHUTH
CMellleHre My3bIpbKa ypoBHS. CMelieHne J0HKHO ObITh He 0oJiee OJHOTO JeJIEHUSI.

YCTaHOBUTH TEOJOMUT HAJ TOYKOM C IOMOIIBIO JIa3€pHOIO LIEHTpHpa. Bxmounts
nazepHblii neHTpup (8.2.1) U OTMETUTH MOJOXKEHHE KpacHOW TOYKH. [loBEpHYTH TEOHOIUT
BOKPYT BEPTUKAJIBHOU ocu Ha 180° 1 OLIEHNUTh CMEIIEHNE KPACHON TOUYKHU.

MaxkcuManbHO JTOMYCTUMBIA JHaMETp Kpyra, KOTOPBIM MOXET OMMCHIBaTh TOYKa MpPH
BpAILllEeHUH TEOJ0JITa JOJDKeH ObITh He Oonee 0,8 MM IpH BBICOTE TEOAOJIMTA HAJ TOUYKOU
neHTpupoBanus 1,5 M. TodyHOE TOPU3OHTUPOBAHHME IMPOBOAWTH B PEXKUME H3MEPEHUs YIJIOB
HAaKJIOHAa BEPTUKAIBHOM OCH.
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2. Bxirouenue u BBIKIIIOUEHHE
VY cTaHOBUTE TEOIOIUT B Iostoxkenue KJI.
OTBecTH 3pUTENIbHYIO TPYOY TEOI0IUTA OT TOPU3OHTAIILHOTO MOJIO0KEHUS OKYJISIPOM BBEPX
Ha yroa 45°. BxiouuTh TeomonuT Haxatuem KHonku «O». Ha nucmiiee BbIcBeuMBaeTCs
coo011eHueE.
Teogomut2T53 1 Bepcusa N
A) BBICBEUHMBAIOTCS TP BapHUaHTA: -MIaMsATh B HOPME -TIaMsITh He ()OpMaTHPOBAHA -TIaMSTh
3arnonHeHa b) BbpIcBeunmBaeTcss MHAEKC HEONPENENICHHOCTH (IUIaBHO O€3 pBIBKOB KayHYTh
3pUTENBbHYIO TPYOYy BBepX BHH3 Ha 20°) 2. BKIIIOUCHHE JTa3epHOTo eHTpupa a) Menro 6) TecT B)
Haxknon ocu 1) F2 (JIa3) x) cOpoc 3. HayanbHble ycTaHOBKM a) MeHIO — YCTaHOBKH —
Crannus Ib- kHOMKa 171s mepekitoueHus: pexkuma BBoaa Ch- ynmamuth 0) YcTaHOBKH
nuketa: MeHwo — YcrtaHoBku - [luker B) BBoj maTel m Tekymiero BpeMeHu: MeHIO —
VYcranoBku — Jlara r) YcraHoBku enuHull m3mepenus: Menio — Kondurypamus —
eAMHUILIBI U3MepeHus 1) BeiOop pexunma nu3MepeHus: BepTUKAIbHBIX YIoB: MeHIo —
Kougurypamuss — Ilapamerper — V e) PerynupoBka KOHTpacTHOCTH Tabno: MeHoo —
Koundurypamus — Konrpact — x) [loacerka cetku Huteit: Mento — Kondurypamus —
[Tonceetka 4. U3mepenue yrinos F1
Pabora ¢ BuyTpenHeil namsarbio Cozoanue gaiina
1. [TamsaTe— (haliT—OTKPHITH (aii
2."Bp10epure daitn" Mento* daiin
3. "Bribepure daitn" 1. coznate haiin 2.0TKpIThH haii
4."@aitn  oTKpeIT OmKpvimue ¢paiina o0na 3anucu pesyromamos usmepenus 1.
[TamsTe— (halin—oTKpeITh Qaitn 2."Beidepute daitn" Meno*daitn 3. "Breidepute daitn" 1.
co3nath (aii 2. OTKpeITh (aiin 4."Daiin oTKpsIT"
HN3mepenue yriaoB Boioop uzmepenus zopuzonmanvnozo y2na
N3mepeHnss TOpU30HTAIBHBIX YIJIOB TpoBoasATcs B pexkumax Hl m Hr. B pexume Hr
TOPU30HTAIIBHBIA YroJI YBEJIMYMBAETCS IIPU IMOBOPOTE TEOJOJIMTA IO YacoBOM cTpenke. B
pexxume Hl ropu3oHTanbHBIN yrod yBEIMYUBAETCS MPHU MOBOPOTE TEOJOIUTA MPOTUB YACOBOMU
ctpenku. [ns BeiOopa pexxuma uzMepenuss Hr wim Hl B pexxume u3MepeHus yIiioB HaxaTh
KHOTIKY <KF1>> (KJI/TI>>). Boibop uzmepenusn eéepmuxanvnozo yena
B OCHOBHOM MEHIO € NOMOIIBIO KHOMOK <K_>>, <_>> YCTaHOBUTb Kypcop <K—>> Ha
ctpoke  KOHOUI'YPAILINA, HaXaTh KHOIIKY KF4> («BBom>»). MEHIO

TECT>KOH®OUI'YPALUA

N3m Beox

YcraHoButh Kypcop <«K—>> Ha crpoke [IAPAMETPbHI, naxath KHoOnkKy <KF4>>
(«BBom>).

MEHIO*KOH®UT & EJIVNH. USMEPEH. —ITAPAMETPbI Usm Beox

ITAPAMETPBI BEP. V% 13m Boa

Haxxatuem kHOMOK <<_>>, < _>> BpIOpaTh TpeOyeMoe U3MepEHue:

Va = BepTuKanbHbIi yroa (ropuzoHT =0);

Vz-180 = 3enutHoe pacctosHue (3eHuT=0);

Vz-360 = 3erutHoe paccTosHue (3eHuT=0),

V% = (yxnoH B %).

[MoaTBepauTh BHIOOP HakatHeM KHONKH <<KF4>> («KBBox>>). BsiOpanHOe 3HaUeHHE
COXpaHsieTcs MoCJie BBIKIIOYEHUS TE€0I0JINTA.

IIpoBenenue usmMepeHu

OobHynenue 20pu3oHmMaabHO20 y2ia

[lepeiiTu B pe:xuM U3MEpPEHUs YIII0B U3 MEHIO HAXKATHEM KHOIKU

KF1>» (KU3m>).

N3MEPEHUE YT'JIOB Hr 3nau Va 3uau JI/IT ®uxc Yer 0

Jiist 0OOHYJEeHUs TOPU3OHTAIBHOTO YIila HaXKaTh KHOMKY <<KF4>>

(K¥Yct10>). UISMEPEHUE VYT'JIOB Hr 0” Va 3unau JI/IT ®ukc Y0
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3HavYeHHE TOPU30HTAIIBHOTO yIiia Oy1eT OOHYJICHO.

Y CTaHOBUTH PEKUM U3MEPEHHS yIiioB. HaBecTu 3puTenbHyio TpyOy Ha BUSHPHYIO 1IETb A.
[IpoBectu oOHyNIEHHE TOPU3OHTATBHOTO yriia. HaBecTn 3putenpHy0 TpyOy Ha BU3HPHYIO LIETh
B. Ha nucnuiee BbICBETATCS pe3ysbTaThl U3MEPEHHUS.

Oo0partHas yrjioBas 3aceuyka

Bbluncinenre KOOpAMHAT CTaHIUMM 1O TPEM TOYKAM C H3BECTHBIMU KOOPJMHATAMH.
HamnpasneHnne nsmepenuil o 4acoBou CTpeEIKe.

1. MeHnro

2. IIporpamMmbl

3. OGparHas 3aceuka

4. KnaBuatypa

5. Beectu koopaunatel T.Nel Beog — ”Cnin”

6. Beectu koopaunats! T. Ne2,3

OO6parHas 3aceyka

X

Y

Ha

OOparHas 3aceuka

1. ®aiin

2. KnaBuatypa

Touka 1.7. HaBectu 3putenbHyto TpyOy Ha T. Nel-BBox 8. Ha T.Ne2-sBom 9. Ne3 10.
BricBeunBaroTcs KOOpAMHATHI CTAHLIUU

11.Ecnmu HeoOxomumo 3amucarth “BBOX’, eciii HeT “cOpoc” OOparHas 3acedka Xo Yo
Koopaunarsl ctaniuu, clieayronime

OpueHTHPOBAaHNE TEOA0JUTA OTHOCUTEIBLHO UCXOAHOI0 TMPEKIMOHHOIO yIJia

VYcranosuts pexum usmepenus yriaos. USMEPEHUE VYIJIOB Hr 3unau Va 3nau JI/IT
®ukc Yer0 Jlns ycTaHOBKM JAMPEKIIMOHHOTO yrila TOBOPAYMBATH TEOJMOIHUT JI0 MOJYyYECHHs] HA
JUCIUIEE 3HAYEHHS AUPEKIHOHHOro yria. Haxare kHomky <KF3>> («K®Pukc>). Ha mucriee
BBICBETUTCS 3HAYEHUE TUPEKIMOHHOTO yria. HaBectu 3puTenpHy0 TpyOy Ha BHU3UPHYIO 1IETb,
pPacHoJIOKEHHYI0 Ha HaIpaBJI€HUH, COOTBETCTBYIOUIEM HAYaJIbHOMY JIUPEKIIMOHHOMY YIIy.
Haxatp kHOMKy KF4>» (KVYc10>). OTCYET TOPU3OHTAIBHBIX YIJIOB OyAET MPOBOAMTHCS OT
JnaHHOTO HarpasieHus. KaaubpoBku

KanubpoBku pekoMeHIyeTcsi MPOBOIUTH MOCHE ATUTENBHOTO TPAHCIOPTUPOBAHMS, A0 H
MOCJIe TTPOJIOJKUTEILHBIX ITEPUOIOB PA0OTHI, U TIPH U3MEHEHUHU TeMIiepaTyphl 0osee yeM Ha 10
°C. KomnuMalnMoOHHYI0 MOTPEmHOCTh, MECTO HYJs BEPTUKAIBHOIO Kpyra, MHIAEKC AaTdyuKa
HAaKJIOHA ONpEeNEeNstoT npu AByX nonoxeHusx reogonurta: KJI u KII. YeranoButs kypcop <K—>>
Ha ctpoke KAJIMBPOBKH, naxath KHONKY <KF4>> '<$BBOJI>>).

T T T T P T —— T
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YcranoButh kKypcop K—>> Ha crpoke MH/[EKChHI YITIOB, naxaThb

KHOIIKY <K F4> (KBBom>).
Ha nuciiee BHICBEYHMBAIOTCS 3HAYEHUS KOJUIMMAMOHHOU morpemHocTd CO 1 Mecra HyJis

BEPTUKAIBHOTO Kpyra MZ0*, onpeneneHHbIe paHee.

& WSS

Jlns mepexoa K Onpe/eieHII0 HOBBIX 3HAYCHU Ha)KaTh KHOIIKY

KEsc>>.

Hagectu 3purenpHyto TpyOy Ha BU3UPHYIO 11€J1b, OJM3KYIO K TOPU30HTAIBHOH MJIOCKOCTH,
B NoJI0KeHuHU TeoaonauTa KJI.

Uepes 3 - 4 ¢ (BpeMs yCIIOKOEHUS JaTYMKA HAKJIOHA) HAXKATh KHOTIKY

KF4> (KBBom>).

Hagectu 3putensHyro TpyOy Ha Ty K€ BUSHPHYIO IIEJTh, OJM3KYIO K

TOPU30HTAIILHOM TIJIOCKOCTH, B MojiokeHue teopoauta KII.

Yepes 3-4 ¢ naxxars KHONKY KF4>> (<KBBom>).

Ha nucriee BbIcBeuMBAaIOTCS 3HAYEHHS KOJUIMMAIMOHHOM norpemHoct CO mecta HyIs
BEpTHUKaIbHOIO Kpyra MZ0.

Haxats kHonky <KF4>> («<KBBOI>).

s Beixogna B pesxkum KAJIMBPOBKU HaxaTh KHOTIKY <<KESC>>.

VYceranoButh kKypcop K—>> Ha crpoke MH/[EKCDJI. VP., Haxath

KHOIIKY <KF4>> (KBBom>).

HaBectu 3purenpHyro TpyOy Ha BH3UPHYIO [I€JTh, OJM3KYI0 K TOPU30HTAIBHOH TIJIOCKOCTH,
B nosio’keHuu Teogonuta KJI.

Uepes 3 - 4 ¢ (BpeMsl yCTIOKOEHUSI JJaTYMKA HAKIIOHA) HaXKaTh KHOTIKY

&F4> («KBBom>»).

Hagectu 3putensHyro TpyOy Ha TY K€ BUSHPHYIO IIEJTh, OJU3KYIO K

TOPU30HTAIBHOM MIIOCKOCTH, B MoJoxkeHue Teogonuta KII.

UYepes 3-4 ¢ HaxkaTh KHOMKY KF4>> (KBBo1>).

Ha npucninee BricBeunBaeTcs MHAEKC qaTdrka HakimoHa EQ.

Haxatp kHONIKy <<KF4>> (<KBBOI>).

TexHosornueckne pexxumbl. [IpoBepku T€010J1MTA, YCJIOBHUSI MPOBEAEHUS MIPOBEPKHU

1 Ilepen HayamoM MOBEpPKH TeOAE3UYECKUE MPUOOPHI U BCE HCIOIB3YEeMBbIE IPHU €€
MPOBEJICHUN TEXHUYECKHE CpPEJCTBA JIOJDKHBI OBITh TpPHBEICHH B pabodee COCTOSHHE B
COOTBETCTBUU C MHCTPYKIMSIMH IO UX dKcIuryaTanuu (1D).

2 Tlpu BBHINIOJHCHWH IIOBEPKH B TIOMEIICHUH JIOJDKHBI BBITOJHATHCSA —CIICIYIOIIHNE
TpeOOBaHUS:

- TEeMITepaTypa OKPY>KaroIIEro BO3/IyXa J0JDKHA OBITh B mipenenax (+20+5) °C;

- CKOPOCTh U3MEHEHUS TeMIIepaTypsl JobKHA ObITh He Oonee 3 °C B yac;

- OTHOCHUTELHAS BJIAXKHOCTE He 6omee 90%;
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- KoJieOaHus HANPSKEHUS dNIeKTponuTanus - He 6onee 10%.

[Ipy mnpoBeaeHUM TOBEPKM BHE IIOMEIEHUS YCIOBUS BHJIMMOCTH JIOJDKHBI OBIThH
ONaronpusATHBIMH, KoJeOaHHs H300paXKeHWs - MUHUMAJIbHBIMH, Ha MPHUOOPHI HE IOJDKHBI
MOMaJIaTh NMPSIMbIE COJTHEYHBIE Y4, CKOPOCTh BETpa HE JOJKHA MPEBHIMIATh 4 M/C; U3MepeHus
JIOJKHBI TPOBOIUTHCS ITPU MTOTHOM OTCYTCTBHH OCAJIKOB.

3 Ilpu npoBeeHNH MOBEPKH JOHKHBI COOJIIOIAThCS MpaBuia padoThl ¢ U3MEPUTEIbHBIMU
npuOopaMy, yKa3aHHbIE B 3KCIUIyaTallUOHHOW JOKYMEHTAllMW, a TAaK)Ke MpaBuja MO TEXHHUKE
0e30MacHOCTH.

4 TexHOJOTMYECKYI0 TIOBEPKY IPOBOJAUT CHELHUAINCT, 32 KOTOPBIM 3aKPEIUICHO
noBepsieMoe cpeacTBo uzMepenuit (CH) asns BeinoaHeHus Tonorpado-reoe3ndeckux padoT.

Xoa pa6orbl: BrimonHenue mabopaTopHOil pabOTHl MO HMHAMBHIYaJbHBIM TOYKAM.
Odopmnenue pe3ynbraToB. Beio.

®opma npeacTaBieHus pe3yabTara:

[IpenocraButh 0TYET 1O paboTe B TeTpaau AJis 1a00paTOPHBIX PadoT.

Kpurepun oOmeHKH: JIOTMYHOCTh IIPEACTABICHHOIO MaTepHuala, palMOHAIbHOCTh
BBIOpAHHOM CTPYKTYphI pabOThl, aKKYPaTHOCTb. HATJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU
C PEKOMEHAALMSIMH.

- OLIeHKa «OTJIMYHOY» CTaBUTCS, €CJIM 33JaHHE BBIIIOJIHEHO BEPHO U JIaHbI TIOJHBIE OTBETHI
Ha BOMPOCBHI.

- OLIeHKa «XOpOII0» CTaBUTCS, €CIM XOJ BBIIOJHEHHUS 3a/JaHus BEPHBIM, HO ObLIa
JIOTyILI€HA OJIHA WJIX JIB€ OLIMOKH, MO0 B OTBETAaX HAa BOIPOCHI JOIYIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CIIM IPHUBEICHO HEMOJHOE BBHIMOJIHEHHE
3agaHus (YIyIIEeHbl Ba)KHBIE TEXHUYECKHE XapaKTEPUCTHKH), JHOO0 B OTBETAaX Ha BOMPOCHI
JIOTYIIIEHBI TPYObIe OINOKH.

- OLIeHKa «Hey10BJIeTBOPHUTEJbHO)» CTABUTCS, €CJIN 33/IaHUE HE BBIIIOJHEHO.

90



	Способы построения горизонталей по отметкам точек.
	Зависимость между дирекционными углами и румбами
	Практическая работа
	Нивелиры с уровнем при трубе снабжены точным цилиндрическим уровнем, приводимым для измерений вместе со зрительной трубой в горизонтальное положение вручную. Нивелирами с уровнем при трубе являются нивелиры российского производства Н-3, Н-05, 3Н5Л и др.
	Рисунок 16. Устройство нивелира Н-3:
	1 ( зрительная труба; 2 ( фокусирующий винт зрительной трубы; 3, 4 – закрепительный и наводящий винты; 5 – круглый уровень; 6 – исправительные винты круглого уровня; 7 – подъемные винты; 8 ( подставка; 9 – элевационный винт; 10 – окуляр с диоптрийным ...
	Поверки нивелира
	Рисунок 19. Поверка цилиндрического уровня. Измерения из середины
	Рисунок 20. Поверка цилиндрического уровня. Измерения с неравными расстояниями до реек
	Нивелирные рейки. Для высокоточного нивелирования служат цельные трехметровые инварные рейки. На рейке крепится круглый уровень, используемый для установки рейки в вертикальное положение.





