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1 BBEJIEHHUE

BaxHyio dacTh TeOpeTHYecKOH u TNPO(EecCHOHANTBHOM NPAKTUYECKOH IMOATOTOBKH
CTYAECHTOB COCTaBJISIIOT IPAKTUYECKUE 3aHATHUS.

CocraB u cojiepkaHue MPaKTHYECKUX pabOT HampaBlieHbl Ha pean3aluio JCHCTBYIOIIEro
(benepaabHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHIApTa CPEJHEr0 NPOPECCHOHATBLHOIO
o0OpazoBaHusl.

Benymell nupakTudeckod Lenbl0 MPAKTUYECKUX 3aHATHH sBisgeTcss (OpMHUpOBaHUE
npodeCCHOHATIBHBIX MPAKTUYECKUX YMEHUH (YMEHHH BBINOJHATH ONpENeeHHbIE NEHCTBUSA,
olepanuu, HeoOXOUMbIE B OCIEYIOEM B IPO(ECCUOHANBHOM IesATEIbHOCTH), HEOOXOIUMBIX
B TIOCJIEAYIOLICH yueOHOH e TeTbHOCTH 10 001enpo(ecCHOHAIBHBIM AUCIUTUINHAM.

Benymell nunakTudyeckodl Ienpl0 MPakTHYECKUX M J1a0OpaTOpHBIX paldoT sIBIIsAETCS
AKCIEPUMEHTAIbHOE OTBEPKACHUE U ITPOBEPKA CYLIECTBEHHBIX TEOPETUUECKUX TTOTOKEHUM.

B cootBeTcTBUU Cc pabouel mporpamMmoi y4eOHOW AMCIUIUIMHBI «OCHOBBI T€OJC3HH.
IPEIYCMOTPEHO MPOBEACHNUE MPAKTUIECKUX U JT1a00PaTOPHBIX paboT.

B pe3ynbraTe 0cCBOGHUS IUCLUIIIMHBI 00YYaOLUIUIiCs 0otacen ymemp:

V1. unrare cuTyanuu Ha IUIAHAX U KapTax;

V2. onpenenars N0JI0XKEHUE IMHUH Ha MECTHOCTH;

V3. pemath 3a/1a4u Ha MacIITAOBI;

V4. pemate npsMyI0 U 00paTHYIO I'€0€3MUECKYIO 3a/1auy;

V5. BBIHOCHTB Ha CTPOUTEIIBHYIO IIJIOIMAKY JJIEMEHTBI CTPOUT€HIUIAHA;

V6. monp3oBaTbcs NpuUOOpaMM M HMHCTPYMEHTaMH, HCIOJIb3YEMbIMHU IPU H3MEPEHHUU
JIMHUM, YTJI0B U OTMETOK TOYEK;

VY7. mnpoBoAUTh KaMepaibHble pabOThl IO OKOHYAHUM TEOAOJUTHOH CBEMKH MU
F€OMETPUUECKOT0 HUBEIUPOBAHMS;

VY01.1. oneHuBaTh COLMANBHYIO 3HAYMMOCTb CBOEH Oyayiied npodeccuu ais pa3BUTHS
HSKOHOMUKH U CPEJIbl dKUZHEJECATENHOCTH IPaXKAaH POCCUNCKOI0 TOCY1apCTBa;;

¥02.1. pacnio3HaBaTh U aHATM3UPOBATh MPOPECCUOHATBLHYIO 3a7auy U/WiIK Npoliemy;

V03.1. npuHUMAaTh pelieHns B CTaHJapTHON MpOo(ecCHOHATBLHON CUTYalluu U OINPENesaTh
HE00XO0/IUMBIE PECYPCHI;

Y04.1. onpenenarbs He0OX0UMbIE UCTOUYHUKN UH(POPMAIUY;

VY05.1. ucnonb3oBaTh cpeacTBa MHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTHH JUIs
peteHust mpoecCHOHANIBHBIX 3a71a4;; Y 06.1. paboTaTh B KOJIJIEKTHBE U KOMAH/JIE;

¥.07.1. pactipenensaTe 00513aHHOCTH B KOMaH/IE;;

V08.1. camMOCTOATENbHO ONpPENeNsITh 3aJaud MpPOo(EecCHOHATBHOTO W JIMYHOCTHOTO
pa3BUTHS;

V09.1. HaxomuTh W aHAIM3UPOBaTh UHPOpPMALMI0O B O0JAacTH HWHHOBALMM B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

V01.3. omneHuBaTb CBOM CHOCOOHOCTM M BO3MOXKHOCTH B IpOo(eccHOHAIbHON
JESTEIIBHOCTH;

V02.2. omnpenensATe d3Tanbl pelIeHUs MNPOPEecCUOHANBHOM 3aJaud, COCTaBIATH U
pean30BbIBATh IJIAH ACUCTBUS 110 TOCTHIKEHUIO PE3YJIbTaTa;

V03.2. npuHMUMaTh peHieHus B HECTaHJAPTHOM MNPOPECcCHOHANBHONM CHUTyallud U
OTIpeNieNATh HE0OX0IUMbIE PECYPCHI;

V04.2. BbaensaTe Haubosee 3HAUMMOE B M3y4aeMOM MaTepuaje U CTPYKTYpHUpPOBaTh
HoJy4aeMyro HH(opMaIuio;

V05.3. mposBISATH KyAbTYPY HH(POPMAIIMOHHOMN 0€30MacHOCTH;

Y06.2. B3aMMOAEHCTBOBATH C KOJIJIETAaMH, DPYKOBOJCTBOM, IOTPEOUTENSIMH B XOJe
poeCCHOHAIBHON JESTENHHOCTH,

Y07.2. BbIOMpaTh ONTHUMAJbHBIE  CIIOCOOBI, TMPHUEMBl M  METOJbl  PELICHHS
npodecCHOoHANBHBIX 33/]a4 KOJJIEKTHBOM HCIOJIHUTENEH;;



V08.2. ompenensaTe M BBICTpAaUBaTh TPACKTOPUU TNPO(PECCHOHATBHOTO PpA3BUTUS U
caMmoo00pa30BaHusI;

Y09.2. nnanupoBaTh COOCTBEHHBIC JEHCTBHS B YCJIOBHMAX YAaCTOH CMEHBI TEXHOJOTHH B
npoecCuOHaNBHOM e TeIbHOCTH

Y02.3. orleHUBATh PE3yNIbTATHI PEIICHUS 33]1a4 MPO(eCcCHOHATBHOM NeSATeTbHOCTH;

Y03.3. oneHMBaTh pe3yJabTaT U MOCIEACTBUS CBOMX JICUCTBHH (CaMOCTOATEIBLHO WU C
MIOMOIIbIO HACTABHUKA);

Y04.3. opopmisaTs pe3yabTaThl HOMCKA HHDOPMAITUH;

Y06.3. mposBIATH TOJEPAHTHOCTH B MPO(hEeCCHOHATLHOM IS TETbHOCTH;

Y07.3. KoOpAMHUPOBATH pabOTy UJIECHOB KOMaHIbl B IIPOIECCE  BBIMOTHEHUS
npodeCCHOHATIBHBIX 3314 B U3MEHAEMBIX YCIIOBHSIX;

VY 08.3. 0cO3HaHHO TIJIAaHUPOBATH MOBBIIIICHUE KBATU(PUKALINH;

Y07.5. opranu3oBbBaTh pabOTy UJICHOB KOMAHIbl MO YIYYIICHUIO JOCTHTHYTBIX
pe3yJbTaToB;

VY07.4. ananu3upoBaTh JOCTUTHYTHIE PE3yIbTaThl paOOTHI KOMaH/IbI.

B pe3ynbraTe 0CBOCHUS IUCHUIUTMHBI O0YYAIOIIUICS 001)CeH 3Hamb:

31. OCHOBHBIE OHATHE U TEPMUHBI, UCIIOJIb3YEMBIE B I'€0JIE3UU;

32. Ha3HAYEHUE OMOPHBIX FE€O/IE3UUECKUX CETEeH;

33. macmTalbl, YCIOBHBIE TONOrpaguIecKue 3HaKH, TOYHOCTh MacITada;

34. cucteMy IIOCKUX MPSMOYTOJIbHBIX KOOPAUHAT;

35. mpuOopsl W WHCTPYMEHTHI [UIS W3MEPEHUWI: JHMHHUH, YIJIOB M  ONpEACTICHHUS
MPEBBINICHUN;

36. BUIbI T€0/1€3MUECKUX U3MEPEHMUI;

301.1. cymHOCTh ¥ 3HAYUMOCTH MPOGECCHOHATBHON ASSITETFHOCTH MO CIICUATBHOCTH IS
Pa3BUTHSI SKOHOMMKH U CPEJIbl )KU3HEIEATEIBHOCTH IPa’kJjaH POCCUICKOI0 rOCy1apCTBa;

305.1. coBpeMeHHBIE CpeACTBA M YCTpPOHCTBAa HWH(MOpPMATHU3ALMU U TOPSIAOK HUX
NPUMEHECHHUS;

309.1. BO3MOXHBIE HAIIPABICHHSI pa3BUTH MPO(EeCCUOHATBHON OTpaciH;

301.3. TunuyHble U 0COOEHHBIE TpeOOBaHUs paboToAarenst K pabOTHUKY (B COOTBETCTBUU
¢ Oyaymieit mpodeccueit), 0cOOEHHOCTH MPOLEAYPHI COOECeI0OBaHUS TIPU TPYAOYCTPOMCTBE;

302.1. amroputmbl  BbIOOpa  THUIOBBIX  METOJOB U  CHOCOOOB  BBIMOJHEHUS
npodeCCHOHATBHBIX 3a/1a4;

303.1. anropuT™Mbl IPUHATHS PELIEHUs B IPO(ECCUOHATIBHBIX CTAHJAPTHBIX CUTYaIUsAX;

304.1. HOMEHKJIaTypa MH(POPMALIMOHHBIX HUCTOYHHUKOB MIPUMEHSAEMBIX B
MpoeCCHOHAIBHON JESATEIHHOCTH;

305.3. mpaBoOBble M 3THYECKME HOPMBI, HOPMbI HMH(OPMAIMOHHONW O€30MacHOCTU MpH
MCIIOJIb30BaHUU MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHUM;

306.1. oOcCHOBHBIE IPUHLIUIIBI PAOOTHI B KOJIJIEKTHUBE;

308.1. myTH cTaHOBJIEHUS CIIEUUAINCTA U PAa3BUTHS JTUYHOCTH;

309.2. npuemsbl ¥ criocoObl aganTauy B Npo(hecCHOHAIbHON AEATeNbHOCTH;

302.2. cTpyKTypy TUIaHa JJIs penieHust mpodecCuoHaIbHOM 3a1a4;

303.2. aropuT™Mbl IPUHATHUS PEIIEHUs B MIPO(HECCHOHAIBHBIX HECTAHJAPTHBIX CUTYAIHX;

304.2. npueMsl CTPYKTypUpOBaHUs UH(POpMALIHH;

306.2. ICUXOJOTMYECKUE OCHOBBI B3aMMOICHCTBHS B TPO(HECCUOHATILHON 1A TEIbHOCTH;

308.2. BO3MOKHBIE TPACKTOPUU MTPOPECCHOHATHHOTO PA3BUTHUS U CAMOOOPA30BaHNUS;;

302.3. mops/I0K OIIEHKH Pe3yIbTaTOB PEUIeHHs 3a1a4 MpodeCCHOHATBHON AesITeNbHOCTH;

303.3. mopsAIOK OIEHKH PE3YJIbTATOB M MOCJIEACTBUIA CBOUX JIEUCTBUWA B CTaHAAPTHBIX U
HECTAaHJAPTHBIX CUTYaIMX;

304.3. bopmaT oopMieHUs pe3yIbTaTOB MOKUCKa HHGOPMAITIH;

306.3. criocoOsI pa3penieHns KOHGINKTOB B MPOQecCHOHAIBHOMN 1eATeTbHOCTH;

307.1. anropuT™Mbl ¥ IPUHIUIBI paOOTHl B KOMaH/IE;

308.3. kpyr npodeccruoHaNbHBIX 3a/1a4, MTPO(EeCCHOHATIEHOTO ¥ TUYHOCTHOTO Pa3BUTHS;
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307.2. cnocoObl, IpUeMbl U METOJbI pemeHus] NPo(ecCHOHANBHBIX 33a4 KOJIEKTUBOM
HCIIOJIHUTEJICH;

307.3. mpaBwia BBIIOJHEHUS IPOEKTa B KOMaHAE B TPHUEIMHCTBE ''Bpems-pecypc-
pe3yabtar";

307.4. MmeToapl aHaTN3a JOCTUTHYTHIX PE3YJIbTATOB;

307.5. criocoObl yaydIleHUus TOCTUTHYTBIX PE3YJIbTaTOB;

ConepxaHue JUCLUILIMHBL OPUEHTUPOBAHO HA IOATOTOBKY CTYJIEHTOB K OCBOEHHIO
npo(heCCHOHATIBHBIX MOJIyJIeld MpOrpaMMbl MOJATOTOBKH CIIEHUAIMCTOB CPEIHEro 3BeHa II0
CIIENMATIBHOCTH U OBJIAICHUIO MPO(HECCHOHATBHBIMH KOMITETECHIIMSIMH:

IIK 1.2. Pa3pabarbiBaTh apXHUTEKTYPHO-CTPOUTEIIBHBIC YEPTEKHU C HCIOIH30BAHHEM
UH(POPMALIMOHHBIX TEXHOJIOTHH.

IIK 2.1. Opranu3oBbIBaTh M BBIMOJIHATH MOATOTOBUTEIBHBIC PAaOOTHI Ha CTPOUTEIBHOMN
IUIOLIAJIKE.

I1K 2.2. Opranu30BbIBaTh ¥ BBINOJIHATH CTPOUTEIFHO-MOHTAKHBIE, PEMOHTHBIC U PAOOTHI
10 PEKOHCTPYKIIMU CTPOUTEIBHBIX OOBEKTOB.

[1K 2.4. OcymiecTBIaTh MEPOIPUSITHS [10 KOHTPOIIIO KAYECTBA BBITOIHAEMBIX Pa0OT.

[IK 3.4. OOGecneuuBarh CcoOOMIONEHUS TpeOOBAaHWUN OXpaHbl TpyAa, O€30ImacHOCTH
KUZHENEATENIbHOCTH M 3alIUTYy OKpPYXKAIOIIeH cpeAbl MPH BBHIMNOJHEHUH CTPOUTEIHHO-
MOHTQ)XHBIX ¥ PEMOHTHBIX Pa0OT 1 paboT O PEKOHCTPYKIIMH CTPOUTEIBHBIX OOHEKTOB.

1K 4.2. Opranu3oBbIBaTh paboTy M0 TEXHUYECKOHN SKCILTyaTalluy 34aHUN U COOPYKEHUI.

B mpomecce 0OCBOGHMS TUCHMIUIMHBI Y CTYJACHTOB JOJDKHBI (OPMHUPOBATHCS OO0IIME
KOMIIETEHIINH:

OK 1. [loHnMaTh CyIIHOCTH W COIMAJBHYIO 3HAYMMOCTH CBOeW Oyamymed mpodeccun,
MPOSIBIISATH K HEM YCTOWYUBBIN UHTEpPEC.

OK 2. Opranu3oBbiBaTb COOCTBEHHYIO JESTEIbHOCTb, BbIOWpATh TUIIOBBIE METOABI U
CIocoObI BHITMOTHEHUS MPO(EeCCHOHANIBHBIX 33/1a4, OLIEHUBATh UX 3(PPEKTUBHOCTD U KAYECTBO.

OK 3. [IpyHuMaTh perieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYaLUsIX U HECTU 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh MOUCK M HCIOJNb30BaHME HWH(GOpMALUU, HEOOXOAMMOM IS
3 (GEKTUBHOTO BBIMOJHEHHUS MPO(GECCHOHANIBHBIX 33Ja4, NMPO(PEeCCHOHANBHOTO U JIMYHOCTHOTO
pPa3BUTHSL.

OK 5. Hcnonb3oBaTh  HMH(GOPMAIMOHHO-KOMMYHUKALIMOHHbIE  TEXHOJOTMU B
PO eCCHOHAIBHON JESTEIHHOCTH.

OK 6. Paborath B KONJIEKTHMBE W B KoMaHjae, 3((eKTuBHO OOIIAThCS C KOJJIEraMu,
PYKOBOJCTBOM, OTPEOUTETSIMHU.

OK 7. Bpatp Ha ce0si OTBETCTBEHHOCTh 3a pabOTy UIEHOB KOMaH]bl (IOJYMHEHHBIX), 32
pe3yNIbTaT BHIMOJIHEHUS 3a/1aHUH.

OK 8. CamocTosATeNbHO ONpenensaTh 3afauyd Mpo(ecCHOHAIBHOTO U JMYHOCTHOTO
pa3BUTHS, 3aHUMAThCsl  caMOOOpa30BaHUEM, OCO3HAHHO  IUUIaHMPOBAaTh  IOBBIIICHHE
KB (DUKALIHH.

OK 9. OpueHTupoBatThCsi B yCIOBUAX YaCTOW CMEHBI TEXHOJOTHUU B MPOdheCcCHOHATHHOMN
JESATEIBHOCTH.

BeimonHeHne cTyaeHTaMM TpakTUYeCKMX M JaOOpaTOpHbIX paboT 1Mo y4eOHOH
JuciuminHe «OCHOBBI T€0JE3UN» HAIIPABIICHO HA:

- 00001IeHne, CUCTeMAaTH3aIMI0, YIIIYOJICHHE, 3aKpeIyieHue, pa3BUTHE W JCTATU3aIUIo
MOJYYEHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOW JUCHUIUINHBL;

- (opmupoBaHHEe yMEHHI NPUMEHSTHh IMOJYYECHHbIE 3HAHMSI Ha TPAKTHUKE, Peau3aluio
€MHCTBA NHTEJUIEKTYaJIbHOM U MPaKTUYECKON AEATEIbHOCTH;

- (QopmupoBaHHME U pa3BUTHE YMEHHUI: HaOmIOAaTh, CpaBHUBATh, COIOCTABIATH,
aHAJIM3UPOBaTh, JleNlaTh BBIBOJBI W OOOOIIEHHS, CAaMOCTOSTENIHO BECTH MCCIEIOBaHUS,
MOJIb30BaThCsl PA3IMYHBIMU IpUEMaMH HM3MEPEHUU, opOopMIIATH pe3yiabTaThl B BUIE TaOJHIL,
cxeM, rpadukos;



- IpUOOpETeHNE HABBIKOB Pa0OThI C PA3TMYHBIMU IPUOOPaMH, anapaTrypoil, yCTAaHOBKaAMH
U IPYTUMHU TEXHHYECKUMHU CPEJICTBAMH ISl TIPOBEICHHS OTIBITOB;

- Pa3BUTHE WHTEJUICKTYAIbHBIX YMEHHH Yy OYIyIIUX CICIUATNCTOB: aHATHUTHYECKUX,
MPOCKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIpAaOOTKY MpHU PEIICHUU MOCTABICHHBIX 337a4 MPO(PECCHOHAIBHO 3HAYMMBIX KadeCTB,
TaKUX KaK CaMOCTOSTEIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUYECKAsi NHUIMATHBA.

[TpoaomKUTETFHOCTD BBIOJHEHHUS! TPAKTUYECKOM U J1a00paTOpHOIl pabOThI COCTABISIET HE
MEHee JBYX aKaJIEMHUUYECKMX YacOB U TMPOBOJAUTCS IIOCIE€ COOTBETCTBYIOIIEH TEMbI, KOTOpas
o0ecrieyrBaeT HATMYME 3HAHUH, HEOOXOAUMBIX JIJISI €€ BBITIOJIHEHUSL.



2METOAUYECKHUE YKA3AHUS

Pasnen 1. Tonorpadguyeckne KapThl, IVIAHBI U YePTEKN
Tema 1.3 JIluneiinbie u3mepenusi. Mepubie npuéopsi. [lonpaBku.
IpakTuyeckoe 3ansaTue Nel. Pemenue 3axau

Iesib: HAYYUTHCS MOJIB30BATHCA YMCIEHHBIM MAacIITaboM; MEPEBOIUTH a3UMYTHI B PyMOBI
¥ Ha000pOT; BBOAMUTH IOIPABKH 32 KOMIIAPUPOBAHUE U 32 HAKJIOH.

Boinosnus padory, Bel Oyaere:
ymembw:
- [I0J1b30BATHCS YUCIEHHBIM MACIITaboM;
- IEPEBOAMNTDH a3UMYThI B pyMOBI U HA000pPOT;
- BBOJUTb [TONPABKHU 332 KOMIIAPUPOBAHHE U 32 HAKJIOH.

MarepuasibHoe o0ecnieyeHue:
CXCMBI, IIJIaKAThI, TAOJIUIIBI.
3amanmue:
Pemienue 3a1a4 Ha 3aBHCHUMOCTH MeKIy OPMEHTHPOBAHHBIMHU YIJIAMU JIMHUI, 110 Mepeaayve
AUPEKIUOHHOIO0 YIJia.
1 BapuanT
I. Onpenenurs N0 KapTe yribl OPUEHTUPOBAHUA TPEX JMHMKA: ATTLAT O, 011,000 ,T
rO,rTO,r 01,r 0O ;PAacCYUTaTh A M U I M JIJIsl TUX JTUHUH.
II. Pemnuts 3agauu
1.Jano: r m =31°42' :C3, y=3°22', 6=-7°02";Haiitn: A m ,A T ,0
2. Jlano: A M =298°42' 42", y=4°22', 6=-8°02";Haiitu: r M ,A T ,0r 11
3. Jano: a=198°02'32", y=-4°22', 6=8°02";Haiitu: rm ,A1 ,A M
4. Jlano: A r =158°30'07", y=3°25', 6=-8°02";Haiitn: rm ,AM, 0, 1T
PI'P «Onpenenenue yrioB OpUEHTUPOBAHMSI IUHUIM 110
KapTe,pelieHne 3a1aud»
2 BapuaHT
I. OnpeneanTs MO KapTe yribl OpMEHTHPOBAHUS TPEX JMUHUH: AT ,AT O, 011,00
JT I, ITTO,r OLIT,I 0O ;pACCYUTATh A M U T M JJISI 3TUX JIMHUIA.
II. Pemiuthb 3agaun
1.Jano: r m =15°42" :CB, y=4°30', 6=-3°02";Haiitu: Am ,A 1,0
2. Jlano: A m =28°42"'42" y=-1°22', 6=-3°02";Haiitu: r M ,A T ,0,r 1
3. Jano: a=198°02'32", y=-4°22', 6=8°02";Haiitu: rm ,A1 ,A M
4. Jlano: A T =58°30'07", y=3°45", 6=-6°02";Haiitu: rm ,AM, 0, 1T
3 BapuaHrt
I. OnpenesuTh M0 KapTe yriibl OPMEHTHPOBAHUS TPEX JIMHMKA: AT ,LATO,0 11,0 O
JT I, ITO,r LII,I 00 ; PACCYMTATL A M U T M JIJI 3TUX JIMHHI.
I1. Perunth 3amaun
1.Jlano: 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°22', 6=-8°38'";Haiitu: r Mm ,A T ,0,r 1T
3. Jlano: a=23°44'45", y=-2°32', 6=-7°47";Hatitu: rm ,A1T ,A M
4. Jlano: A v =107°30'", y=2°22', 6=-7°42";Haiitui: r M ,AM, 0, I'T
4 BapuaHTt
I. OnpenenuTh M0 KapTe yriibl OpMEHTHPOBAHUS TPEX JMHMi: AT ,LAT 0,0 11,0 O
JT I, ITO,r LI, 0O ;pacCCYUTATh A M U T M JJISI 3TUX JINHUIA.
II. Pemiuth 3agaun
1.JJano: r m =18°42' :C3, y=1°02', 6=6°02";Hatitu: A Mm ,A T ,a
2. Jlano: A m =212°04", y=2°22',6=-8°38";Haiitu: r M ,A T ,0,r
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3.Jano: 0=273°44'45", y=2°32',6=7°47";Haittu: rm ,AT ,A M

4 Jlano: A v =17°53"y=2°22', 6=7°42";Haiitu: rMm ,AM, Q, T T

S Bapuant

I. OnpenenuTs M0 KapTe yrjibl OPUEHTUPOBAHMUS TPEX JUHMIA: AT11 LATO, 01,00
JT I, TTO,r 0.1,r 00 ;PACCYUTATH A M U T M JIJIsl TUX JIMHUH.

II. Pemiute 3agaun

1.Jano: r m =31°42' :103, y=3°22', 6=-7°02";Haiitu: A Mm ,A T ,0

2.J1ano: A M =198°42'42" | y=-3°22',6=6°02";Haiitn: r M ,A T ,0,,1 1T

3. Jano: 0=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";Hatitu: rm ,AM, 0, 1T

6 BapuanTt

I. OnpenenuTs M0 KapTe yrjibl OPUEHTUPOBAHMUS TPEX JUHMIA: AT11 LATO, 01,00
JT I, TTO,r 01,r 00 ;pacCYnuTaTh A M U I M JUIsl 3TUX JIMHUI.

II. Pemiute 3agaun

1.Jano: r m =24°40' :103, y=-2°20', 6=-7°02";Haiitn: A Mm ,A T ,0

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

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

4. Jlano: A r=196°30'07", y=-2°20', 6=8°02";Haiitu: rm ,AM, o, 1T

7 BapuaHT

I. OnpeaenuTs N0 KapTe yriibl OpMEeHTHPOBAHUS TPEX JIuHMKA: At ,Ar 0,011,000
JT I ,rTO,r 0LII,r 0O ;pacCYUTATh A M U T M JUIsl 3TUX JIMHUH.

I1. Perunts 3amaun

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

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

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

4. Jlano: A T =158°30'07", y=3°25', 6=-8°02";Haiitn: rm ,AM, 0, T

8 Bapuanr

I. OnpeaenuTs N0 KapTe yribl OpMEeHTHPOBAHUS TPEX JuHMi: At ,AT 0,011,000
JT I,rTO,r 01 ,r 00 ;paCCYNTaTh A M U I' M JUIS 3TUX JIMHUM.

I1. Perunth 3amaun

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

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

3.Jano: 0=273°44'45", y=2°32', 6=7°47";Haiitu: rm ,AT ,A M

4. Jlano: A v =17°53", y=2°22', 6=7°42";Haiittu: rm ,AM, 0, I T

9 BapuaHT

I. OnpenenuTh N0 KapTe yribl OpMEeHTHPOBAHUS TPEX JuHMi: AT ,AT 0,0 11,0 0O
JT I, TTO,r 0.1,r 0O ;PACCYUTATH A M U T M JIJIsl TUX JIMHUH.

I1. Perunth 3apaun

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

2.J1ano:A M =348°04'39", y=-2°02', 6=-8°38";Haiitu: r M ,A T ,0,,1 It

3.Jano: 0=23°44'45", y=-2°32', 6=-7°47";Haiitu: rm ,AT , A M

4. Jlano: A v =107°53', y=2°22', 6=-7°42";Haiitu: rm ,AM, 0, 1T

10 BapuanTt

I. OnpeaeauTs no KapTe yribl OpMeHTUPOBAHUS TPEX JIuHMI: AT ,AT O, 011,00
JT I, TTO,r 0.1,r 0O ;PACCYUTATH A M U T M JIJIsl STUX JIMHUH.

I1. Perunth 3apaumn

1.Jano: r m =64°42' :10OB, y=2°02', 6$=6°02";Haiitu: A m ,A T ,0

2.JIano:A m =238°04'39", y=-2°02', 6=-6°38";Haiitu: r M ,A T ,0,,1 1T

3.Jano: 0=23°44'45", y=-2°32', 5=7°47";Haiitu: rm ,A T ,A M

4. Jlano: At =17°31", y=2°22', 6=-7°42";Haitt: rm ,AM, 0, I T



Pemenne 3aga4 Ha macmTadsl. IlepeBos YncIeHHOT0 B MMEHOBAHHBIIA.

Onpenesnenue AJUH OTPE3KOB HA NJIaHE B MepaxX AJHHbI HA MECTHOCTH.

IIpocmomp npezenmayuu Nel

MacmTab - 3TO OTHOLICHWE JJIMHBI JIMHWM Ha KapTe, IUIaHe (YepTeke) SP K JUIMHE
TOPU30HTAILHOTO MPUIIOKESHHSI COOTBETCTBYIOIICH TUHUH B HaType (Ha MeCTHOCTH) SM.

Yucnennpld Macmtad - 1/ M, mpaBuibHas IpoOb, y KOTOPOH 4YHMCIWTEIh paBeH 1, a
3HaMeHarelb M IOKa3bIBa€T BO CKOJIBKO pa3 YMEHBUIEHbI JUHUM MECTHOCTH IIO CPABHEHUIO C
IUTAHOM.

Hanpumep, macmrad 1:10000 o3navaer, 4To BCe JMHUU MECTHOCTH yMeHbIIeHbI B 10000
pas, T.e. 1 cM mmana coorBercTByeT 10000 cM Ha MECTHOCTH

i 1 cm mmana = 100 M Ha MECTHOCTH,

nii 1 MM mmana = 10 M Ha MECTHOCTH.

CrnenoBarenbHO, 3Has JUIMHY OTpe3ka SP mwaHa mo Qopmyrne SM=Sp*M moxHO
BBIUMCIIUTh JJIUHY JUHUM HA MECTHOCTH WiM mo Qopmyne Sp= Sm:M ompenenuts ATUHY
OTpe3Ka Ha IIJIaHe.

Hampumep, nnuHa nuHMM Ha MecTHOCTH 252 M; MacmTad rmiaHa 1:10000. Torma nnmuHa
nuHuun Ha wiade bp=252m : 10000=0,0252m = 25,2MmMm.

U oOpatHo, AnuHa oTpe3ka Ha miuaHe paBHa 8,5 mM; macmTab miana 1:5000. TpeOyercs
OTIPEeNIeNUTh JIIHHY JTUHIHA MecTHOCTU. OHa Oyzet 8,5 mm * 5000 = 42,5m.

3agaya Nel Breruncnurte AJIMHY JTUHUM HA MECTHOCTH SM, A JaHHBIX, PUBEJICHHBIX B
tabnuue 1. Pe3ynbrarhl 3anuiInTe B COOTBETCTBYIOLLYIO rpady Tadbauisl 1.

Tabmua 1
Macmrad |QnuHa JnmHa guHAM|[Maciira |/dnuHa JlnrHa JTUHAN
KapThl OTpe3Ka Ha|Ha MECTHOCTH |0 KapThl |OTpe3ka Ha|Ha
KapTe, MM Sm,M IUIaHE, 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
Tabmnuma 2
Macmrab |/lnmuHa Jnmuna ymankr|MacmTab |J{nmuHa JnuHa JITMHUU
KapThl OTpe3Ka Ha|Ha MECTHOCTH |[KapThl OTpe3Ka  Ha|Ha

KapTe, MM Sm,M 1JjaHe, 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 reoje3nyeckoil MpakTUKE MPUXOJIUTCS ONpEeAeNsiTh MaclTaObl a3pOCHUMKOB.
Jlist 3TOTO M3MEPSIOT JUIMHY OTpe3Ka Ha a3pOCHUMKE U JJIMHY TOPU30HTAIBHOIO MPOJIOKEHUS
ATOM JTMHUM HAa MECTHOCTH. 3aTeM, UCTIOJIb3Ys OIpeieIeHue MaciITada, BEIYUCIISIOT MaclITal.

Hampumep: nnmHa otTpe3ka Ha a’pocHHMMKe 2.21 CM.; JAIMHAa TOPU30HTAIBHOTO
IIPOJIOKEHUS 3TOM JIMHUU Ha MECTHOCTH 428,6 M.

Torna, cornacHo onpeneneHno:

S, _221 _ 221 _ I I S
. 4286 42860 42860221 193936 19394

3agaya Ne2 Ompenenure MacmTadbl a’pOCHUMKOB, IO JaHHBIM TIPUBEACHHBIM B
Tabnuue 3. pe3yabTaThl 3aMucaTh B COOTBETCTBYIOLIYIO rpady Tabaus! 3
Tabnuua 3
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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

JInvHBI JIMHUA HA MECTHOCTH, cooTBercTBytomue 0,1 MM KapThl (IU1aHa) HA3bIBACTCs
TOYHOCTHIO MacmiTadba - tm. DTo BeIMYMHA, XapakTEpU3yIollas TOYHOCTb ONpPEEICHUs JTHH
JUHUHK 1o Kapre (1w1any). Hanpumep: Tounocts macmraba 1:25000 paBna 2,5 m.

Pacyetr MO>XKHO BECTH CleAyIOIUM 00pa3oM:

B 1 cMm-250m;

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) TounocTh MaciTaba KapThl (IU1aHa) paBHA:

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

Omnpenenure MacTad KapThl (TU1aHA).

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

3agauya Ne4 Ha kapre macmraba 1:10000 (puc. 1) mokasaH pacTBOp H3MepuUTE,
pPaBHBIM paccTOSHUIO MeXay AByMsi Toukamu KapTel KL. Mcnonb3ys npuBeNeHHBIM HUXe
rpa¢uk nHMHEHHOro Macmraba (puc.2), ONpeNesNuTe JUIMHBI TOPU3OHTAJIBHBIX TPHIIOKEHHUH
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 HOMEPAaMH, 0003HAa4€H PAacTBOP M3MEPHTENs, PABHBIA PacCTOSAHHIO

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

MEX1y 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 Iloctpoitite nuarpammy wmacmradba 1:2000 Ha deprexHOW Oymare c
OCHOBaHWEM 2,5 CM; YHUCJIO JEJCHHH [0 OCHOBAaHHWIO M IO BBICOTE MPUHATH paBHBIM 10
(n=m=10). IloanuimTe AeNEHHs 1O OCHOBAHWUIO W BbicOTe (uUepe3 ojaHO). Jlmarpammy
MPUKJICUTh, HA OCTABJICHHOE HIKE MECTO.

Macmta6 1:2000

1 Pemutes TUIOBBIE 3a0a4H.
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 NPIMOYIroJbHbIX 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
KOOPJAMHATHOM CETKH, MPEACTABISIIOIIUX COO00H crcTeMyY JIMHUHN, MapaJUIeIbHBIX KOOPANHATHBIM
OCSIM 30HBI, 00pa3yIOUINX CHUCTEMY KBaJpaToB. BBIXOIbl JIMHUN KOOPIAWHATHOW CETKH (CTOPOH
KBaJIpaToOB) MOJNMCAHbl B PAMKE KapThl B KHIOMETpax.

[Topsiok  ompeselieHnuss KOOpJAWHAT TOYKHM PAacCMOTPHM Ha KOHKPETHOM mpumepe. B
JTAHHOM ciiy4ae 3To Touka 1 (cm. puc.7).

X &
1 o
1ax’ o=t ot ——1
t H
ey~ ¥ T oy
|
lax
I
y ' R 62
0 T
3
i
DA PAASEAS T
L)
0 11 i
Pucynok 7

Koopaunats! Touku 1 (Xi.yi) MOTYT OBITH OIpeIeIeHBI 1o hopMmyJie

1= Xot AX

y1= yo tAy, T1e X0,y0 KOOpAMHATHI BEPIIMHBI KBaJpaTa, KOTOPHIE OMPENEISIOTCS 0
MOJIIMUCSAM BBIXO/0B KOOPAMHATHOM CeTKH (B JaHHOM citydae X0=6062kM; yo ==4310km)

unu o popmyie:

X1= X '0+ AX';

yi=y'ot Ay'.

B nanHOM npumepe npsMoyroiabHble KOOPAUHATHI T. | paBHbI

x1=6062KM+720M=6065720M;

y1=4310xM+501 Mm=4310501m.

HITH

X1=6063xM-280M=6065720M;

yi=4311xkm-499m=4310501m.

[Ipu omnpegenennn Bamu KoopAMHAT TOYEK, JeNaliTe CXEMaTUYECKUUW UYEpTex,
WJUTFOCTPHUPYIONTUH TTOJIOKEHNUE TOUKH OTHOCUTEIHHO KOOPAMHATHBIX OCEH.

Tabnumua 4

Cxemarnueckuit ueprex T.Nel  [xo=
Yo=
Ax =
Ay=
X1—=

Y=
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T.Ne2 Xg=

T.Ne3 Xg=

T.Ne4., Xo=

OOparHas reoje3nyeckas 3ajgaua
3ananue Ne2 [lo koopauHaTaMm BEpIIMH OMNPENENINTH JJIMHBI U JAUPEKLIHUOHHBIE YIJIbI
CTOPOH IOJIUTOHA. YKa3aHUs K BBIOJHEHUIO: (hOPMYJIbI 7Sl BBIYUCICHUS

WO b 7N D Nl T

X, —xy' sing, sina,’, cosq,’

§" = J(y, --«,){!i,)2 +(3:, -Jt:,.,)2 = ,‘/Ay,.’ +Ax]

Brruucnenust Bectu B cxeme i perieHus 00paTHOM reoe3nueckoi 3aiayuu (tTabmuma 5).
Cxema /17151 BBIYUCIICHUN
Tabnuma 23

[Topsmox  |OGo3HaueHue |3HAYCHHS BETUYHH
pelIeHUs  |BEIIMYMHBI
nuHus 1-2  |nunaus 2-3|nuaus 3-4  (nunus 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"
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15 AX
16 Ay*
17 AX“+AY*
18 s™

IMopsaok BhINOJTHEHUS PadOTHI:

1 IlepeBecTy IIMHY JIMHUU C MECTHOCTH Ha IJIAH U HA00OPOT.

2 IlepeBecTr a3UMYT JIMHUU B pyMO U HA0OOPOT.

3 BBecTH B M3MEPEHHYIO [UIMHY JIMHHUH [TONPABKY 33 KOMIIAPUPOBAHHUE.
4 BBecTH B M3MEPCHHYIO JITMHY JIMHUH MOMPABKY 33 HAKJIOH.

(I)opMa NnpeacraBJCHus pe3yjabTara:
HpC,I[OCTaBI/ITB B KOHCIICKTE PCIICHHBIC TOMAITHUEC 3a1a4n.

Pa3nea 2. I'eonesudeckue yrioBbie u3MepeHus.

Tema 2.1. Haznauenue u kjiaccupukanus Teo10JMTOB
JlabopaTopHas padora 1: U3yueHue Teogo/mra.

Hean: U3yuuts ycrpoiictBo Teogonuta 2T30I1.

BeinosinuB 3aganus, Bel Oynere:

ymemup:

- paboratb ¢ TeogoauTom 2T3011

- YCTaHABIIMBAThH TEOJOJUT B paboUee MOI0KCHHE,
- IPOU3BOJIUTH TOYHOE HaBEJICHUE HA TOUKY;

- OpaTh OTCUET.

MarepuanbHoe o0ecnieyeHue:

IITaTUB, TEOJOIUT, 3aKPEMUTENbHBII BUHT TEOJ0JIUTA, METOJUYECKHE YKA3aHUs, OTIOpHAs
TOYKA, CTAHIUS, ONIOPHBIE TIAKATHI.

3ananmne:

1. U3yuuts ycrpoiictBo Teonosnnta 2T30I1.

2. HayuuTbcs HaBOUTH 3pUTENBHYIO TPYOy Ha TOUKH U OpaTh OTCUETHI.

Kparkue Teopernueckue cBeJeHUsA:

YcrpoiictBo TeoaoauToB. [IpuHIMNIMaNbpHas cxeMa yCTpOMCTBA TEOJOIUTA IOKa3aHa Ha
puc. 1. B oTBepcTHe MoJACTaBKM 2, ONMMPAIOIICHCS HA TPU MOIBEMHBIX BHHTA 1, BXOIUT OCh
BpaieHus 1uM0ba 3, B KOTOPYIO B CBOIO OY€PEIb BXOAUT OCh auaa bl 4.
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Pucynox 1. Cxema ycTpoicTBa
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¢ _EE L3 0Chb TPYOBI; UU — OCh YPOBHS aJTHIaIbI.
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JInMO - 3TO CTEKJISIHHBIN KpYr, MO CKOLIEHHOMY Kpal0 KOTOPOIO HAHECEHbI JEJIEHUS C
o porkoi ot 0 10 360° 1Mo YacOBOM CTPEIIKE.

AJmana — BepxHssa 4acTb NpuOopa, pacroyioKeHHas COOCHO € JIMMOOM. Anujana HeceT
CTOWKHM 6, Ha KOTOpble omupaercs ochb tt BpalieHus 3puTenbHONH TPyObl 8 C BEPTHKaIbHBIM
KpyroMm 7. YcTaHOBKa OcH il BpallleHUs aluaajbl B OTBECHOE MOJOXKECHHUE BBIMOIHICTCS TPeMs
NOJABEMHBIMUA BUHTAMU MOJCTABKU IO LMWJIMHJIPUYECKOMY YPOBHIO 5.

Bpamaromuecs vactu TeomonuTa CHaOXEHbl 3aKpENUTENbHBIMU BUHTAMU JUId  HX
YCTaHOBKH B HEIO/IBHKHOE MOJIOKEHUE U HABOASIIMMU BUHTAMU JIJIS IJIABHOTO MX BpalllEHUS.

3puresbHas TPyOa CIyXHUT JUid oOecrieueHs] TOYHOCTU HaBeJIeHUs] Ha BUZHUPHBIC LIETH.
TpyOsI OBIBAIOT C IPSIMBIM U 0OPATHBIM U300paKEHUEM.

Pucynoxk 2. 3purenbHas
TpyOa

Soad

et e,
AR AR IR TIA LR TR E S TR L

Onrtuueckast cucrtemMa TpyObl (puc. 2) cocTOMT U3 oOOBeKTHBa 1, OKynspa 2

doxycupyromeil JUH3bI 3, KOTOPYIO € MOMOIIBIO CIIEHUAIBHOTO YCTPOIMCTBa — KpeMallbephl 5,
nepeMenatoT B0JIb T€OMETPHUECKON ocH TpyObl. Mexay (okycupyromen JTUH301H U OKYJISIpOM
MOMeEIlleHa CeTKa HUTeH 4 — JeTallb, Hecylllas CTEKJISIHHYIO IUIACTUHY C HaHECEHHBIMHM Ha Hee
BEPTUKAIbHBIMU W TOPU3OHTAJIbHBIMU IITpuxamu. [Ipm u3MepeHHM YIJIOB NEpEKpecTHE
HITPUXOB — LIEHTP CETKU HUTEH, HABOAAT HAa N300paKeHHe BUSUPHOI 1IeITH.

Cerka HMTEH HMMEET YEThIPE HCIPABUTEIBHBIX BHHTA, MO3BOJIAIOIIMX MEPEMELIATh €€ B
TOPU30HTAILHOM M BEPTHKAIbHOM HalpaBIECHUSX.

.HI/IHI/IH, npoxonadmast 4€pes3 ONTHUYECKUU LHCHTP 00BEKTHBA U MEPCKPECTUC CCTKU HHTCﬁ,
Ha3bIBACTCA 6u3upH01/7 ocblo.

YBeauuennem TpPyObl Ha3bIBaeTCSd OTHOLICHHWE YIJa, IOJ KOTOPBIM H300pa)keHue
npeaMeTa BUJIHO B TpyOe, K yriy, Mo KOTOPHIM HpEeIMET BHJIEH HEBOOPYXKEHHBIM TJIa30M.
[IpakTuyeckn yBenuyeHue TPyObl PaBHO OTHOLICHHIO (POKYCHOTO PAcCCTOSHHUS OOBEKTHUBA K

(GOKyCHOMY paccTOSHUIO OKyJsipa. TpyObl reoie3ndeckuX IpubOPOB UMEIOT yBeandeHue ot 15~
10 50 u 6osee.
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IMosiem 3penusi TPyObI Ha3bIBaE€TCS NPOCTPAHCTBO, BHIMMOE B TpyOy Tmpu eé
HEIMOABIKHOM oJ10keHun. OO0bI4HO 0HO ObIBaeT ot 1 1o 2°.

BusupoBanueM Ha3bIBaIOT HaBEJICHUE TPYOBI HA 1IETIh.

TouyHOCTHL BU3MPOBAHMSA 3aBUCUT OT YBEIMYCHHUS TPYOBI M MPUOJIMIKEHHO PaBHA

60”

r =
v V< D

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

Jns BuzupoBanus Tpyoy ¢GokycupyooT “no riaszy”’ u “mo npeamery’. Ilpu stom, risas B
TpyOy, BpallleHUEeM JUONTPUHHOIO KOJbLA OKYJSApa JOOMBAIOTCS YETKOIO M300pakKeHUs! CETKU
HUTEH, a mepeMenieHneM (OKycUpyromend JTUH3bl 3 — 4€TKOro M300pakeHus HaOJI0aaeMoro
npeaMera.

OtcuéTHble YycTpoOiicTBA ClyXaT M B3ATUS OTCUETOB IO TOPU3OHTAIBHOMY U
BepTUKaJIbHOMY Kpyram. OHM cHaOXeHbI OTCUETHBIMM MUKPOCKOIIAMHU. Pa3ingyaoT MUKPOCKOIbI
LITPUXOBBIE, IIKAJIOBBIE U MUKPOCKOIBI C ONTUYECKUMHU MUKPOMETPAMHU.

B mTpuxoBOM MMKpPOCKOIIE OTCUET C TOYHOCThIO 1’ OepyT IO IOJIOKEHHIO HYJIEBOTO
HITpHUXa anuaaabl a (puc. 3, a a), UHTEPHOIUPYS MUHYTHI Ha IJ1a3.

Pucynok 3. [lone 3peHust OTCYETHBIX MUKPOCKOIIOB:

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

6 — OIITUYECKOro MUKpoMeTpa (oTcuer 145°23°14°).

IIkai0BbIil MUKPOCKOI MMEET JIBE IIKAJbI, COBMEIIEHHBIE C TMMOaMU BEPTHUKAIHHOTO U
TOPU30HTAILHOTO KpyroB (puc. 3, 6). OTcy€rsl 6epyT 1o rpaaycHsIM mTpuxam JuMoos. [lkana
BEepTUKaJIbHOrO Kpyra teogonuta 2T30 mmeer nBa pspa noxamuceil. Eciu mepen rpaaycHbIM
JICJIEHUEM OTCYTCTBYET 3HAaK, OTCUET JIENAl0T TaK K€, KaK U MO0 TOpU30HTaIbHOMY Kpyry. Ecimu
nepea Luppoit rpagycoB CTOMT MUHYC, TO MUHYTBHI CUMTBHIBAIOT Mo mkaie oT -0 10 -6 (cmpasa
HaJIEBO).

TouHbIe TEOJOIUTHI CHAOKEHBI MUKPOCKOIIAMH C ONTHUYECKUM MUKPOMETPOM (pHC. 3, 6).
['pagycel OTCUMTHIBAIOT MO OCHOBHOHM IlIKajie TOCJE€ COBMEILIEHUS BEPXHEro U HIKHETrO
M300paXEHU MTPUXOB TOPU3OHTAIBHOTO (MM BEPTUKAIBHOTO) KPyra, a MUHYTHl U CEKYH/IbI
YUTAIOT 10 IIKaJle MUKPOMETpa.

JKcueHTpUCHTeT ajauaaabl. HecoBnanenue ocu Bpamenus amupansl Ca (puc. 4) c
neHTpoM JsmMOa C|  Ha3bpIBaeTCs OKCHEHTPUCUTETOM alUAagbl W SIBISIETCS TPUYUHON
CHUCTEMATUUYECKUX MOTPEIIHOCTEN IPU U3MEPEHHUH YIIIOB. Tak, mpu NOBOPOTE aluaabl Ha Yroji
B (puc. 3, @) BMeCTO BEpHOW Pa3HOCTH OTCUETOB 1O JUMOY (O, — (J1 M3-3a DKCIEHTPHUCHUTETA
anuaaapl OyJeT moiydeHa pasHoctb My — M.

[Ipu oTCyTCTBUU IKCLEHTPUCUTETA TOBOPOT anuaaasl Ha 180° (cMm. puc. 4, 0)
BBI3BIBACT U3MEHEHHE OTcueTa Ha 180°. A mpu HaMMYUM SKCIEHTPUCUTETA OTCUETHI JI0 U TIOCTIe
MOBOpPOTa pazinyaroTcss He poBHO Ha 180°, Tak Kak coleparT OJMHAKOBBIE MOTPEIIHOCTH
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OKCIEHTPUCUTETA € HO C pa3HbIM 3HaKoM. Tak Ha puc. 4.6 6 orcuer M; Gomnbiie BepHOTO
otcuera O Ha yroux g, a orcueT M, MEHbIIIe BEpHOTO OTCUETa Ha yTroJI €.

a) 0)

O+180r

0,
M,

M,

PucyHok 4. DKCLHEHTPUCHUTET aluIajbl: a — BIMSHUE HA Pe3yJbTaT U3MEPEeHHs yria; 6 —
uckmouyeHue BnusHus; C| — nentp mumba; Cp — OCh BpaleHus aJiiIa Ibl.

,Z[JISI HUCKIIIOYCHHA MOTrpCIIHOCTU SKCUCHTPUCUTETA TOPU3OHTAJIBHBIC YIJIbI U3MCPAIOT IIPH
ABYX IIOJIOKCHUAX BCPTHUKAJIBHOI'O Kpyra — Kpyr CJI€Ba U KPyI CIIpaBa. HpI/I 3TOM OTCYETHOE
yCTpOI\/JICTBO oOecrneunBaeT B3ITHE OTCUETOB Ha IMPOTUBOJICKAIIIUX YACTAX numMoOa. Cpe;[Hee us3
pPE3yiabTaToOB, IIOJNYYCHHBIX IIpU Kpyre cCJjieBa U Kpyre Crpasa, CBO6OI[HO OT OIIHOKH
SKCHCHTPUCUTCTA.

BpicokoTouHBIC TCOOOJINTBI HUMCIOT ABYXCTOPOHHUC OTCUCTHBIC YCTpOﬁCTBa,
06GCHG‘-II/IB3.IOHII/I€ OAHOBPEMCHHOC B3ATHC OTCUCTOB 110 ITPOTHUBOIIOJIOKHBIM YaCTAM JIIMOa.

YI)OBHI/I CJIy’KaT Ui MPUBCIACHUA ocell M miIocKocTei HpI/I60pOB B T'OPHU3OHTAJIIBHOC HJIN
BCPTUKAJIBLHOC ITOJIOKCHUC. Ilo KOHCTPYKIIMU OHU OBIBAIOT NUJIMHAPUYCCKUE U KPYIJIBIC.

Pucynox 5. ununapuyeckuit
YPOBEHb:

a — oOmwmi BUA; 6 — IIeHa
JIETICHUS YPOBHS.

Huaunapuyeckuii ypoBeHb (puc. 5) COCTOMT M3 CTEKISIHHOM AaMITyJIbl, BEPXHSIS
BHYTPEHHSS IOBEPXHOCTh KOTOpPOH OTHUIM(OBAHA IO Jyre OKPYKHOCTU OINpPenerIEHHOrO
panuyca. Ilpu W3roTOBIEHUM YPOBHSA €€ 3alONHSIOT TOPSYMM 3S(GUPOM WIH CHOUPTOM HU
3anauBatoT. [lpu oxnaxxaeHuu B amiryne oOpasyercss HEOOJIbIIOE MPOCTPAHCTBO, 3aIIOJHEHHOE
IapamMy JKHJIKOCTH Y Ha3bIBAEMOE ITY3bIPBKOM YPOBHs. AMITyJIa TIOMENIAETCS B METAIINYECKYIO
OTpaBy, CHAOKEHHYIO MCIIPABUTEIbHBIMM BUHTAMU JUISL PETYIMPOBKH TMOJIOXKEHHUS YpPOBHS (Ha
puc. 5, a — BuHT M). Ha BHelIHel NOBEpXHOCTH aMITyJIbl HAHECEHA LIKaja CO MITPUXaMU yepes 2
MM. Touka B cepenrHe NIKaabl HAa3bIBAETCS HYJIb-IIYHKTOM ypoBHs. KacaTenbHas Kk BHyTpEeHHEN
MIOBEPXHOCTU aMIlyJjbl B HYJb-IIyHKTE Ha3bIBA€TCs OCbIO YpOBHs. Ily3bIpEK ypOBHS 3aHHMMaeT B
aMITyJIe HauBBICHIEE IIOJOKEHHE, MO3TOMY, KOIJAa €ro KOHIbI PacHoJIOKEHbl CUMMETPUYHO
OTHOCHUTEJIBHO HYJIb-ITYHKTa, OCh YPOBHS TOPU30HTAJIbHA.

entpanpHbiidi yron T (puc. 5, 6), COOTBETCTBYIONUIUW OJHOMY JEJIECHUIO IIKAJbI,
Ha3bIBACTCsl ILIEHOM JeneHus ypoBHA. lleHa neneHMsi ypoOBHS, BBIpaKE€HHAs B CEKYyHJaX,
omnpenensiercs mo popmyse
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TTRP @

rae | — muHa neneHus mikanel; R — paanyc BHYTpEHHEH MOBEPXHOCTH aMITYJIbl; P —
YHUCJIO CEKYH]I B pajiiaHe. B pa3HbIX THUIAX TEOAO0JIUTA LIEHA JEJCHUS [HIUNHAPUYECKOTO YPOBHS
osmBaer oT 15" mo 60".

Y kpyrJjoro ypoBHsi (puc. 6) BHYTPEHHsS MOBEPXHOCTh BEPXHEH CTCKISIHHOW YacTH
aMIyJibl UMeeT chepruecKyro MoBepXHOCTh. 1lIkana ypoBHS UMEET BHUJI OKPYKHOCTEH ¢ 00ImuM
LHEHTPOM, KOTOPBII CIY>KUT HYIb-ITYHKTOM.

Pucynok 6. Kpyrinslii ypoBeHb:
a — BUJI CBEpXY; 6 —pa3pe3 U 0Cb YPOBHS

Hopmane x BHyTpeHHel ceprueckoil MOBEpXHOCTU aMITyJibl B HYJb-IIyHKTE Ha3bIBAaeTCSI
ocblo Kpyrioro ypoBHs. Ilpu pacnosiokeHuM My3bIpbKa YPOBHS B HYJIb-IIYHKTE OCb YpPOBHS
3aHUMaeT OTBECHOE MosiokeHue. LleHa neneHust kpyriaoro ypoBHsi ObiBaeT B npezaenax 3 — 15°.
Kpyrible ypoBHU cityKaT JUIsl IpeIBApUTEIIbHONW YCTaHOBKU IpUOOpa B pabouee MoJI0KEHHE.

Pa3HoBHAHOCTH Te€0q0/IUTOB. B 3aBUCMMOCTH OT TOUHOCTH TE€OJ0JIMUTHI OJPA3AEIAIOT Ha
BbicokOoTOUYHbIE (T1), Tounwie (T2, T5) m texuumueckme (T15, T30, T60). Lludbpamu 31eChH
yKa3aHa TOYHOCTb HM3MEPEHHsS TOPU3OHTAJIBHOIO YIJla OJHUM HPUEMOM B JabOpaTOPHBIX
YCIIOBUSX, BBIPAKEHHAs B CEKYHJIaX.

Paznuuarorest Te010MTHI M IO KOHCTPYKIUH.

Tak, 111 U3MepeHus: BepTUKAJIbHBIX YIJIOB TOUHBIE TEOJOJIUTHI CHA0KEHbI YPOBHEM IpHU
BEPTUKAIBHOM Kpyre. ¥ TEXHHYECKUX TEOJIOJIUTOB TAKOIO YPOBHS HET, €r0 POJib BBINOJHSET
YPOBEHb NPU AIHJAAE T'OPU3OHTAIBLHOIO Kpyra. ECTh TEOJOIUTHI, B KOTOPBIX YPOBEHb IIpU
BEPTUKAIBHOM KpYyre 3aMEHEH aBTOMAaTHYECKHMM KOMIIEHCATOPOM YIJIOB HakJIOHAa (TE€OAO0IUTHI
T5K, T15K).

TeononuTel ObIBAIOT ¢ TpyOaMu NpSAMOro U oOpaTHOro u3odpakeHus. B nepsom ciyyae B
mmpp Tteomomura npobasmsror OykBy [T (TSKIL, TI15KII, T15MKII). Mapkeiinepckue
teoponutel (T30M, T15M), npeanazHaueHHbIE 7151 TIOJA3EMHBIX PabOT, I7le BO3MOXKHO HAIHYHE
B3pPBIBOOIIACHOTO ra3a METAHA, U3TOTABIMBAIOT B CIEIIUAIIBHOM MCIIOJIHEHHH.

DIIEKTPOHHBIE TEOJAOTUTHI (Hampumep, T52) obecrnednBa0T aBTOMaTHYECKOE CUUTHIBAHUE
OTCUYETOB 110 FOPU30HTAIBHOMY U BEPTUKAIBHOMY KpyraM. YTJIOMEpHas 4acTb AJIEKTPOHHOIO
TEOJI0JIUTA TPEJCTABIAET COOOM PacTPOBBIM JATUMK HAKOMUTENBHOrO THMA. JlaTyMKoMm yria
CIIY’)KMT CTEKJISHHBIH KpPYI C HAQHECEHHBIM Ha HEro IMTpux-kogoM. CurHai, NpoYMTaHHBIN
(GOTONPUEMHUKOM, MOCTYHAeT B JJIEKTPOHHYIO YacTh JaT4MKa Yyria, oOpabaTeiBaeTcs U
BBIBOJMTCS B TPaJyCHOM Mepe Ha AuCIule W B mamsaTh npubopa. Hammume aByxoceBoro
KOMIIEHCaTopa OO0ecCrHeurnBaeT aBTOMATHUECKUH BBOJ IONPABOK 3a HAKJIOH B OTCUETHI IO
TOPU30HTAIBHOMY U BEPTUKAJIIBHOMY KpyTraMm.

OJIEKTPOHHBIM TEONOIUT SBISAECTCA BaXXHOM YacTbl0 COBPEMEHHOIO YHHMBEPCAIBHOIO
npubopa — 3JIEKTPOHHOTO TaXEOMETPA.

TeomoauT — reojae3nyeckuil mpudOp ISl U3MEPEHUsT HA MECTHOCTU T'OPU3OHTAJIBHBIX U
BEPTUKAJIBHBIX YIJIOB IOCPEACTBOM ONTHYECKHX CHCTEM, TUMOOB U OTCUETHBIX YCTPOUCTB.
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OCHOBHBIMHU YaCTSIMH TEOJOJIUTA SBISAIOTCS: TMMO, anuaana, 3puresbHas Tpyoa, ypoBHH,
BEPTUKAJIbHBIN KPYT, Tperep, MTaTUB.

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

Ilena peneHust ymMMOa — BeNMYMHA LEHTPAIBHOIO YIJIa, ONMPAIOILErocss Ha JIyry,
COOTBETCTBYIOIYIO HAUMEHBIIIEMY JICTICHUIO JTUMOa.

AJIMJaJa — [IOABUYKHASI YaCTh TEOA0JINTA, HECYIIAas CUCTEMY OTCUMTHIBAHMSI 110 JTUMOY.

3putesbHas TPy0a — CIYXKUT Ui BUSMPOBAHUS HAa HAOIIOZaeMbIe MPEIMETHI, KPEIHUTCS
Ha [10/ICTaBKaxX aJIMJIaJIHOM 4YacTH MHCTPYMEHTA.

YpoBHM — ciyxar Uil NPUBEACHMS OCEM HHCTPYMEHTa B TOpPU30HTAIBHOE WIIU
BEPTUKAJIbHOE I0JI0’KEHHE. BhIBAIOT HMWIMHAPUYECKUE U KPYTJIbIE, COCTOAT U3 aMITyJIbl, OIPABbI
U PEryJIMpOBOYHOIO IPUCTIOCOOICHUSI.

Hyab-IyHKT yPOBHS — TOYKA B CEPEAMHE IIKAJIbl aMITYJIbIL.

Cucrema oceii TeomomTa — oOecreyMBaeT BpAIICHUWE AIHIAJHOM YaCTH BOKpPYT
BEPTUKAJIBHOH OCH.

BepTuKaabHbIH KPYT — CIIY)KUT JUISI U3MEPEHHUSI BEPTUKATBHBIX YIJIOB.

Tperep — noacraska ¢ Tpemsi IOAbEMHBIMU BUHTaAMH.

BHMHTBI — 3aKpenuTeNbHbIE W MHKpPOMETpeHHbIe (HaBomsmme). Ciayxar st (uKcanuu
OTJICJIbHBIX YacTel Te010JIuTa: TPYObl, anuabl, TMMOa.

Cerka HUTell — B3aMMHO TNEPHEHIUKYJSPHBIC INTPUXU, HAHECEHHBIE HA CTEKIISTHHYIO
IUTACTHHKY.

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

IItatuB — npucrnocoOieHne B BUAE TPEHOTH JUIsl KPEIJICHUS TEOAO0JMTa B IpOILECcCe
paboThl. YKOMIIJIEKTOBAaH HUTSHBIM OTBECOM U CTAHOBBIM BUHTOM.

HccaenoBanue T€040/IUTAa — 3TO KOMIUIEKC JEHCTBUU C LIEJIbI0 YCTAHOBJICHHS KadecTBa
U3rOTOBJICHUSI W COOPKM KaK OTJENbHBIX 4YacTei, Tak M BCEro HMHCTPyMEHTa B ILEJIOM U
IPABUJIBHOCTH UX B3aUMOJICHCTBUSL.

IToBepkn TeomoIMTAa — O3TO KOMIUIEKC JCMCTBHII IO IPOBEPKE COOTBETCTBYIOIIMX
FEOMETPUUECKUX U ONTUKO-MEXaHWYECKUX YCJIOBHH. BhIMonHsSOTCS B  ONpeneaeHHON
MIOCJIE0BATEBHOCTH.

FOcTupoBKa Teoq01MTa — 3TO UCIPABIIEHUE UHCTPYMEHTA MOCPEICTBOM FOCTUPOBOYHBIX
(McTIpaBUTENBHBIX ) BUHTOB.

OcHOBHBIE OCH TE€O10JIUTA:

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

2.  Och IMIAMHIPUYECKOTO YPOBHS Ipu anuaane ropusoHtaibHoro kpyra (UU') — ato
KacaTesbHasl K 1yre IpoJ0JbHOT0 CEYeHHs] BHYTPEHHEW MOBEPXHOCTU aMITyJIbl B HYJIb-ITYHKTE.

3. Ochb BpaleHus anuiajpl TOPU3OHTANBHOTO Kpyra (ZZ') — OCHOBHas OCb, OKOJIO
KOTOPOM OCYIIECTBIIIETCS TOBOPOT MPHOOpa B TOPU3OHTAIBHON MIOCKOCTH.

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

Pacriono:xeHne 0CHOBHBIX OCEM TE€O0JIMTA IPUBEIEHO HA PUC. 7.

ol =

T <1~ Y
28 L0 A A
o - U opy 1 HH'
= HE' | zZZ'.

Pucynok 7. CxemaTH4eckoe pacosoKEeHNe OCHOBHBIX OCEM TEO0JINTa
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I'eomeTpuyeckue yciioBUs OCHOBHBIX OCEH TEO0JIUTA

KoummManuoHHasi MI0CKOCTh — IUIOCKOCTh, 00pasyeMasi BUSUPHOU OChIO 3pUTEIHHON
TpYOBI IPU BPAIICHUU €€ BOKPYT TOPU3OHTAIBHOM OCH.

Kosummmanuonnass ommudka (€¢) — yronx Mexay (aKTHYeCKUM M TEOPETHYECKHM
HOJIOKEHUEM BU3UPHOM OCH, KOTOPYIO BBIUUCIIAIOT IO (hopMmyIie
KIT - KT +180°
c= .
.
- ©)

rae KJI, KII — orcuersl mo TrOpHU3OHTAIBHOMY KPYyry Ha XOpPOILIO BUIAUMYIO, YETKO
OUYEPUEHHYIO LIEJIb IIPH JBYX IOJIOKEHUAX BEPTUKAIBHOIO KPYyTa.

OCHOBHOE YCIIOBHE BEpPTHKAIBHOTO Kpyra TEOJOJMTa 3aKII0YaeTcss B TOM, UYTOOBI
BU3HPHAs OCh 3pUTENILHOW TpyObl Oblla HapajuieNbHa OCH LMJIMHAPUYECKOTO YPOBHS IpHU
aIuAale BEpTUKAIBHOIO Kpyra, KOrja OTCYET Ha 3TOM KpyIe paBeH HYIIIO.

Mecro nyns (MO) — yromn, oOpa3oBaHHBIH HE MapajuleIbHOCTbIO BU3UPHOM OCH U OCH
YPOBHS TIPH ATHIaJIC BEPTUKAIBLHOTO KpyTa. Beraucisator o hopmyite ais teomosmra 2T30

. KT+ Kl
MO ="
- (4)
rae KJI, KII — orcuersl mo BepTHKAJIBHOMY KpYry Ha XOpOLIO BHJIUMYIO, YETKO
OUYEPUEHHYIO 1IeJIb IPU JIBYX IOJIOKEHUAX BEPTUKAIBHOIO KPYyTa.
VYron HakioHa (V) — yroil MeXAy TOPU30HTAJIbHOM IIJIOCKOCTBIO W HallpaBlIeHUEM

BU3UPHOW JTMHUH TPYOBI.
VYron nHakinona (v) ans teogonuta 2T30 BEUUCISIOT 10 hopMyiaM

v=KT - MO . (5)

v=MO - KII , 6)

rae MO — 3nauenue mecta Hyqs. Ecim MO < 2t, rae t — TOYHOCTh UHCTPYMEHTA, TO V =
KJI;
KJI, KII — oTc4eTsl N0 BEPTUKAIBHOMY 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 (MUKPOMETPEHHBIN) 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 XapakTEpPUCTHKY TE€OIOJIUTY.

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. [locTaBbTe MITATUB HAJ TOYKOW Tak, YTOOBI IJIOCKOCTh €0 T'OJIOBKM PAaCIOJIOKUIIACH
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 HalpaBJIEHUIO CTPEJIOK, CHUMUTE PYTIISIp.

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 TEOHAOIUT CTAHOBBIM BUHTOM.

7. llonbEMHBIMU BUHTAMU MOJICTABKH 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 PE3KOCTb CETKHM HHUTEH TUONTPUHHBIM KOJBIIOM, H
PE3KOCTh Ha TOYKY KpPEMaJIbEPOU.

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

11. CHuMHUTE OTCYET IO MUKPOCKOITY.
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®opma npeacTaBJeHus pe3yJbTara:
[IpenoctaBuTh OTYET MO pabOTEe B TETpaaM I JaOOPATOPHBIX pabOT M YCTHAs 3allluTa
paboTHI.

Tema 2.2. IloBepku TeogouTa
JlabGoparopHasi padora Ne 2. [IoBepku Teoxo1uTa.

Hean: Hayuntses BoIMOIHATE TOBepKHU TeogoauTa 2T3011.

Boinosainus pa6orty, Bel Oynere:

ymembv:

- BBIIIOJIHATH NoBepKU Teoonuta 2T30I1.

MarepuajibHoe o0ecnieyeHue:

CTaHLMs, IUTAaTUB, TEOAOJIMUT, 3aKPENUTEIbHBI BHUHT TEOJOJIUTA, OIOPHBIE TOYKH,
JMHENKa, METOAUYECKUE YKA3aHUSs, OTIOPHBIE IJIAKATHI.

3amanue:

| BpINOIHUTE NOBEPKHU TEOI0IUTA.

KpaTkue TeopeTnyeckue cBeieHUs:

K ocHOBHBIM OBEpKaM Te010JIMTOB OTHOCUTCH YCTAHOBJICHHE BbINIOJIHCHUS
CJIeAYIOLIMX YCA0BHI.

Ycaosue 1. Och HUAMHAPUYECKOTO YPOBHS IIPHU AIKM1a/1€ TOPU30HTAIIBHOTO Kpyra JI0JKHA
OBITh NEPIIEHINKYJISIPHA K OCH BpalllEHUs! TEOJOIUTA.

YcaoBue 2. BepTUKaNbHBIA IITPUX CETKH HUTEH JOHKEH HAXOOUTHCS B BEPTUKAIbHOU
(KOJTMMALlMOHHOM ) TUIOCKOCTH.

YcaoBue 3. MecTo HyNs BEPTUKAIBHOTO Kpyra AODKHO OBITh ONHM3KUM K HYTIO U
MIOCTOSTHHBIM.

YcaoBue 4. BusupHas ocbh 3pUTENbHON TpyObl JOMKHA OBITh MEPHEHIUKYISIPHA K
TOPU30HTAIILHOM OCH €€ BPallCHUS.

Yeaosue 5. TopusoHTanbHAas OCh BpAIIEHUS 3pUTENBHOW TpPyOBl JOJKHA OBITH
NEePIEeHIUKYIIIpHA K BEPTUKAIBHON OCH BpallleHUs! TEO0IUTA.

YcTaHOBIIEHUE BBINOJIHEHNS YKa3aHHBIX BBIIIE YCIOBUM Ha3bIBAIOT TOBEPKOM.

VYcnosue 1 mpoBepsitoT B Havalle KaKI0T0 pabovero aHs, a TakKe MPU He0OXOAMMOCTH U B
TedeHUue paboyero aHA. [IpM HCHONB30BAHUU TEONOIMTA JUISL OPUEHMUPOSKU WU TIPH
pasdbusouHbIX pabomax Ha MOHTAXHBIX TOPU30HTAX — HA KaXKJIOW CTaAHIIUH.

VYcioBue 2 mpoBEpsIOT Mepell BBIIOIHEHUEM pa30ugoyHuix pabom, TPU CHMEOPHBIX
usMepeHusx, TPU BBIIOJIHEHUH OPUEHMUPOBOK, TIEPE]l U3MEPEHHMSIMH B XOJAX CbEMOYHO20
000CHOBaHUA W JIP.

VYcnoBue 3 moBepsIOT Iepel M3MEpPEHMSIMH YIJIOB HAKJIOHA (mpucoHomempuieckoe
Hugenuposanue), Iepell opueHmupoeKamu, Ipyu BU3UPOBAHUM Ha OJIM3KHUE LIEIH.

VYcnosue 4 mnpoBepsrOT OAHOBPEMEHHO C IPOBEPKOM yCiioBUSL 3 mepesa BbIOJHEHUEM
yKa3aHHBIX BbIIIE paboT.

VYcnoBue 5 npoBepsOT MEPUOJUYECKH B COOTBETCTBUU C MHCTPYKLIMEH MO IKCIITyaTal[uu
npubopa, HO HE peXke OJHOro pa3a B 2 Mecsla, a TaKKe, MOocje M3BECTHBIX HaOII0JaTesro
MEXaHUYECKUX BO3ACHCTBUIA, MPOUCHIENIINX BO BpeMs pabOTHI C TEOJOJUTOM, JTUOO BO BpeMs
€ro TPaHCIOPTHPOBKHU WM XpaHeHud. [lepen moBepkamMu T€OJOIUT HEOOXOAUMO YCTAaHOBUTH B
pabouee nonoxenue. [lockoabky n3MepeHne TOPU30HTATIBHBIX YIJI0OB IIPU YKa3aHHBIX MOBEpKax
HE MPOU3BOANTCS, TO IEHTPUPOBAHHUE TEOI0JINTA HE BBIITOJHSIOT.

Ilepen BomonHeHUEM 10001 noBepkH (2, 3, 4,5) moBepka ycinoBus | o0s3arenbHa.

llosepka 1. (Bwemonuenue ycmoBus 1). Ocvb yununopuueckoeo ypoeHs Ha aiudade
20PU3OHMANBLHO20 KPYead 00NHCHA Oblmb NePNeHOUKYISIPHA K OCU 8PALUYEHUs. ATUOAObL.

1. YcTaHOBUTH OCh MUJIMHIPUYECKOTO YPOBHS TPHU ajdKaje TOPU30HTAIBHOTO Kpyra o
HAIMpaBJICHUIO Ha J[Ba JIFOOBIX MOABEMHBIX BUHTA MojicTaBKy (puc. 10). BpaieHrueM 3THX BUHTOB
B IIPOTHBOIIOJIOXHBIC CTOPOHBI TPUBECTH MY3BIPEK YPOBHS TOYHO HA CEPEIUHY.
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2. TToBepHyTh KOJOHKY Ha 180° (3TO MOKHO BBIIOJIHHUTE «Ha IJIa3» M0 CUMMETPUH YacTen
KOJIOHKH, JIMOO IO OTcueTaM WIKalbl TOPU30HTAIbHOrO Kpyra). Eciu my3blpek ypoBHS
OTKJIOHWJICS He OoJiee YeM Ha JBa JICJICHHUS aMIyJbl, TO yCJIOBHE CUYHTAIOT BHITIOJHCHHBIM. B
9TOM Ciyyae TOBEpKY CIEAyeT MPOKOHTPOJIUPOBATH MO JIBYM JPYTUM MOJbEMHBIM BHHTaM
MOJICTaBKH.

3. Ecnu my3bIpek ypOBHS OTKJIOHWIICS Oojiee YyeM Ha JBa JIeJICHUS, TO MOJIOBUHY 3TOTO
OTKJIOHEHHS CIIEIyeT UCIPABUTh MOIbEMHBIMU BUHTAMU MOJICTABKH, Bpalasi KX OJIHOBPEMEHHO
B IPOTUBOIOJIOKHBIE CTOPOHBI, a JAPYTyI0 MOJOBHHY — IOCTUPOBOUYHBIMH BUHTAMH YpPOBHS,
nepemeniasi ero XBOCTOBUK BBEPX WJIM BHU3, B 3aBUCUMOCTH OT IOJIOKEHUS My3bIpbKa.

[Tocrne BBINONHEHUS IOCTUPOBKHU MOBEPKY MOBTOPSAIOT HA APYTUX MOAbEMHBIX BUHTAX.

Pucynok 10. [1epBas moBepka Teogonura

IOcTtupoBOYHBIE BHMHTHI ypOBHS HaxOJATCS Ha OOHOM M3 €ro KOHLOB. MMm 3axar
XBOCTOBHK YpoBHS. Kpome Toro, MHOrme ypoBHH CHAaOXEHbI W OOKOBBIMH FOCTHUPOOYHBIMH
BUHTaMU. Ilpu  BBINOJIHEHUWH FOCTUPOBKM HEOOXOAMMO cilerka Oclabuth OOKOBBIE
IOCTUPOBOYHBIE BHHTHI, & 3aT€M OTIYCTUTh OAMH U3 IOCTUPOBOUHBIX BUHTOB U IOAKPYTHTb
BTOpPOH. DTUM 00€CIeunBaeTCs KECTKOE MOJIOKEHUE XBOCTOBUKA I1OCIIE BBITOJHEHHS KaXKI0I0
mrara 10cTHpoBKH. [locie BRIMOTHEHNS TIOBEPKH M IOCTHPOBKH OOKOBBIC BUHTHI YPOBHS CIEIYET
CHOBA 3a)KaTh.

YacTto BcTpeyaroTcs ciiy4yau, KOorja Mocjie BhIIOJIHEHHUS I1. 2 TTOBEPKHU My3bIPEK MOJTHOCTHIO
YXOAUT B OAWH W3 KOHIIOB AaMIIyJIbI, T.€. OCb YPOBHS BECbMa 3aMETHO OTKJIIOHEHA OT
TOPU30HTAILHOTO MOJNOXKEHUs. B Takoll cuTyalluM HE pPErucTpUpyercss BeJIWYMHA IOJHOIO
OTKJIOHEHUS Iy3bIpbKa. [[J1s OLIEHKH MOJTHOTO OTKJIOHEHHS My3bIphbKa HEOOXOMMO MObEMHBIMU
BUHTaMU NPUBECTH IMy3bIPEK YPOBHS HA CEPEAMHY, IIPU ITOM CIIEYET CTapaThCsl MOBOPAYUBATh
o0a BHHTa Ha OJMH U TOT K€ YroJl U CYUTATh YUCIO N Takux moBopoToB. Ilocne 3Toro Hano
BO3BpaTUTh Iy3bIpEK Ha3aJ Ha MOJOBHHY (N/2) Takux k€ OOOpPOTOB MOJBEMHBIX BHUHTOB, a
IOCTUPOBOYHBIMU BUHTaMH YPOBHsI IIPUBECTH Iy3bIPEK Ha CEpeAUHY aMmyibl. Takue neicTBUs
BBIMOJHSIOT J0 TE€X IOp, MOKa HCIPABIsSEMOE IOJOXKEHHE Iy3blpbKa YPOBHS HE JIOCTHUTHET
PETUCTPUPYEMOM TI0 aMITyJI€ BEJIMUUHBL.

Ilosepka 2. (BeinonHenue ycnoBus 2).

Busupnas oce mpybwvl 0ondicna 66ims nepneHOUKyIapHa K ocu paujeHusi mpyooi.

Ecin Bu3upHas och MNEPHEHAMKYJISPHA K OCH BpalllEeHUS TPYObl, TO OTCYETHI IO
TOPU30HTAILHOMY KPYTY MpPH Pa3HBIX MOJOXKEHUSAX BEPTUKAIBHOTO Kpyra (Kpyr cieBa U Kpyr
CIipaBa) M HaBEJICHWHU Ha OJIHY U Ty )K€ TOUKY OyayT paznuyaTthcs poBHO Ha 180°. Ecnu pazHocTs
oT4yeToB omnyaercs or 180°, To ock BpalieHHst TpyObl He NMEPNEeHIUKYISIpHA K BUSUPHOH OCH
(puc. 11). Ilpu sTom cootBercTBytomue oTc4€Thl JI u I1 oTamyaroTes OT npaBUIBHBIX 3HAYSHHM
Ha O/IMHAKOBYIO BEJIMYMHY ¢, TOJYUYHBIIYIO Ha3BaHUE KOJUTMMAIIMOHHON OLIHOKH.

[Tpu BBINONHEHNHN TOBEPKH BU3UPYIOT HA YAANEHHYIO TOUKY IIPU JIBYX MOJOKEHHUIX Kpyra
u 6epyT orcuéthl JI u [1. BeruncisiroT KoJuMManuonHyto norperrHocts ¢ = (JI — IT £ 180°) / 2,
KOTOpasi HE JIOJIKHA MPEBBIILIATH ABOWHON TOYHOCTH TEOJ0JINTA.

Ecin komnmMManuoHHas TMOTPEIIHOCTh BEJIMKA, TO HABOJIIIMM BHHTOM  alluaibl
YCTaHaBJIMBAIOT HAa TOPH30HTAIBHOM Kpyre BepHbIid oTcuér, paBHbli (JI — ¢) mmm (I1 + ¢). Ilpu
TOM IIEHTP CETKM HUTeH cMecTHTCs ¢ u300pakeHHs Toukd. OTBHHYMBAIOT KOJIMAYOK,
3aKpbIBAIOUINI BUHTHI CETKH HHUTEW, OCHAOSIOT OJUH W3 BEPTHKAIBHBIX HCHPABUTEIbHBIX
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BHUHTOB, U, J€MCTBYSl TOPU30HTAIbHBIMU UCIIPABUTEIbHBIMA BUHTAMH, COBMELIAIOT LIEHTP CETKU
HUTEH ¢ N300pakeHNEeM TOUKH. 3aKpenuB OcIa0IeHHbIE BUHTHI, TOBEPKY MOBTOPSIOT.
Ay
Pucynok 11.
[ToBepka
BU3HPHOU OCH:
SS — BU3HpHasd
T t ocb; it — BepHOE
MIOJIOKEHUE OCU
BpallleHUS
TpyOB®I; 117, Tty
—T10JIOXKEHHE
OCH BpPAILEHUS
TpyOBI IpH
Kpyre MpaBo u
Kpyre JIEBO.

llogepka 3. (Beimonnenue ycioBus 3).

1. Ha MecTHOCTH BBIOMPAIOT HECKOJIBKO (3 — 4) ToueK MpUMEPHO Ha TOPU30HTE NpUdopa U
OIpPEAEIISAIOT 110 BCEM BbIOpaHHBIM HAIpaBJIEHUSAM 3HaueHUs] MecTa Hynd (MO) BepTHUKaIbHOIO
Kpyra.

Ecnn konebanus MO npeBblIAIOT JOMYCTUMYIO BEJIMYMHY, a TaKKe caMo 3HaueHue MO
cyuiectBeHHO 6oubiie 0, To yciaoBHe 3 CUUTAIOT HE BHIIIOJHEHHBIM.

3HauuTenbHble KosiebaHust MO TOBOPSIT O HEUCHPABHOCTH TEOAOJIMTA, JHOO CHCTEMBI
BEPTUKAJIBHOTO Kpyra. MccienoBaHue HEHCHIPAaBHOCTM M PEMOHT IPOM3BOAMUTCA TOJIBKO B
CIIEMAJIM3UPOBAHHON MaCTEPCKOM.

Ecnmu xonebanus MO nonyctumbl, HO BennuuHa MO 6onbie 0, To 0OBIYHO BBIIOIHSIOT
ucnpasnenue MO.

Ecnu 3nauenne MO 6osbloe, HO cTaOUIIbHOE, TO, BOOOILE TOBOPS, MOKHO IOJIb30BaThCA
u >TuM 3HaueHueM. Ho yno6uee, korma ono 61u3ko k 0, B 3TOM ciiydae yrojl HakJIoHa TPUMEPHO
paBeH OTCYETY 110 BepTUKaIbHOMY Kpyry npu KJIL.

2. Y teogonutoB T30 HaBOAAIIMM BHHTOM 3pPUTEIBHOM TPYOBl yCTaHABIMBAIOT 3HAUEHHE
HOJYYEHHOT0 yIJla HAaKJIOHA (MPH 3TOM IY3bIpeK LMIMHIPUYECKOTO YPOBHS IpHU aluiaje
TOPU30HTAILHOTO Kpyra JOJDKEH HaXOJUThCS B CEpPEelMHE aMIyJjbl), a 3aT€M BepPTUKaJIbHBIMU
IOCTUPOBOYHBIMHM BUHTAMH CETKU HUTEW MepeMeIarT n300pakeHre TOUKH Ha TOPU3OHTAIbHYIO
HUTb CETKH, TUOO B €€ LIEHTP.

VY teogonutoB T15 ycraHaBnuBaroT H300pakKeHME TOYKM B IIEHTP CETKM HUTEH, a
YCTAHOBOYHBIM  BHUHTOM ILWJIMHAPUYECKOTO YPOBHS ~ aluJaabl BEPTUKAIBHOIO  Kpyra
YCTaHABIMBAIOT OTCYET, COOTBETCTBYIOIIMHM HM3MEPEHHOMY YIIy HakJoHa. B aTtom ciydae
My3BIPEK YPOBHS aJlKaJbl BEPTUKAIBHOTO Kpyra OTKJIOHUTCS OT CPEIHEro MmoyiokeHus. Toraa
IOCTUPOBOYHBIMHM BUHTaMH YPOBHS €r0 HEOOXOIMMO BO3BPATUTH B LIEHTP aMITYJIbI.

[ToBepky HEOOXOUMO MOBTOPUTH MO APYrOil TOUKE.

Ilogepxa 4. (OnpeneneHne KOTUMAIMOHHOH MOTPEITHOCTH C).

1. BIMOTHUTH BU3MPOBAHNE BEPTUKAIBHON HUTHIO NpH ABYX nonoxeHusx kpyra (KII; u
KJI1) Ha yajieHHyI0 TOUYKY, HaXOAAUIYIOCs IPUMEPHO Ha TOPU30HTE Mpubdopa.

2. YV teononura T30 ocnabuth 3aKMMHOM BUHT IOJICTAaBKM HABOJSIIETO YCTPOMCTBa U
MIOBEPHYTh FOPU3OHTAIBHBIA Kpyr Ha 180°. 3aTeM 3TOT BHHT 3a)kKaTh M MOBEPHYTH KOJIOHKY B
NepBOHAYAIbHOE MOJIOKEHHE.

V teononuta T15 MOBOPOT ropU30HTAIBHOTO Kpyra Ha 180° 0CyIECTBIAETCS ¢ MOMOLILIO
KYPKOBOI'O 3aKHUMa.

3. BommonauTs 0.1 ju1s TOM %Ke Touku 1 noayduth otcuetsl Kl u KJl.

3HavYeHHE KOJTTUMAIIMOHHOM MOTPEIIHOCTH TOJIYJaroT 1o popmyiie:
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¢ =0,5 [(KII; — KJI; = 180°) + (KII, — KJI, &+ 180°)] (7)

Ecnu 3HaueHne KouIMMalMOHHOM MOTPEIIHOCTH IPEBBIIAET JOMYCTUMYIO BEIUMUUHY (U1
T30-1",T15-0,5"), TO BBINOIHAIOT FOCTUPOBKY.

4. BpIUHUCIAIOT NPaBWIbHBIA OTCUET @ HA TOUKY:

a=0,5(KII, + KJI; +180°) (8)

5. HaBozmdmum BUHTOM anuaaibl TOPU3OHTAIBHOIO Kpyra yCTaHABIMBAIOT ITPABHIIBHBIN
orcuer Ha numbe ['K. Ilpu 3TOM H300paskeHNe TOUKH CMECTUTCS BOOK C LIEHTPa CETKU HUTEH (C
BEPTUKAJIbHON HUTH) HA BEJIMUUHY C.

6. BOKOBBIMU IOCTMPOBOYHBIMM BHUHTaMH CETKH HHMTEH COBMECTUTh €€ LEHTp (WIH
BEPTUKAJIbHYIO HUTh) C H300pakeHUEM TOUKH.

[ToBepky HE0OX0IMMO TOBTOPUTH MO APYTOil TOUKE.

Iloseprxa 5. (Bwemonnenue ycnoBust 5). Ocb  6pawenus mpyowvl 00adHCHA Obimb
nepneHOUKYIAPHA K 0CU 8paujeHus aruoaobl.
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Pucynok 12. [Iaras noBepka Teoqoaura.

1. TeotonUT yCTaHOBUTH HEAAJIEKO OT BBHICOKOIO 00BEKTa (Hampumep, CTEHbI 37aHus). B
BEPXHEH 4acTH CTEHbI BHIOpATh KaKyr0-JIMOO 3aMETHYIO TOUKY TaK, YTOObI BU3MPOBAHUE HA HEE
IPOM3BOIMIIOCH [IPH HAKJIOHE BU3MPHOM OCH K TOPU30HTY TipuMmepHo Ha 30° (puc. 12).

2. ITpu KII u KJI Bu3upyroT Ha TOUKY U CHOCAT €€ U300pa’keHHEe Ha CTEHY NMPUMEPHO Ha
YpOBEHb BBICOTHI IpuOopa. B 3TOoM Mecre nyumie 3akpenuts juct Oymaru. Ilomoxkenue
CIPOELMPOBAHHOM TOYKM Ha JIMCTE OyMarn OTMEYAIOT U M3MEPSIIOT MEXIY IOJyY€HHBIMU
METKaMH PacCTOSIHHE M (B MM).

3. BBIUKCHSIOT YIJIOBYIO IOTPELIHOCTh

" m
l=— 0
2M° 9)

rae M — paccTostHUE OT TE€OI0JIUTA 10 CTEHHI (TTepEeBEIEHHOE B MM);

p'=3438'.

[penenbHas BeauuuHa yriia | He A0bKHA ObITh Oosbiie 0,5°. [Ipu 3HAaUeHUAX YKa3aHHOTO
yria 6onpmux 0,5 ucnpaBieHne MPOU3BOISAT B MACTEPCKOMA.

IloBepka ceTkm HHUTEH. BepmuxanvHvlil wmpux cemku Humel O00JdCeH OblmMb
NepneHOUKYIApeH K OCU 8pAWeHUsl 3pUMeNbHOU mpyobl.

HaBonsT BepTHKambHBIN IITPUX CETKH HUTEW HA TOYKY M HABOJSAIIUM BHHTOM TPYOBI
U3MEHSIOT ee HakiIoH. Eciu n300pa’keHue TOYKH HE CKOJB3WUT IO MITPUXY, CETKY HUTEH HAlo
MOBEPHYTH. JJIsT ATOTO MOBOPAYMUBAIOT KOPITYC OKYJIsApa, OCIA0WB YEThIPEe BUHTA €r0 KPEeIUICHUS
K 3puTeNbHON TpyOe (puc. 13).
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Pucynok 13. Kpennenue cetku
HUTEN: 1— KpenéxHblii BUHT

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

IloBepka TeogosmTA.
—Och NUIMHAPUIECKOTO YPOBHS MIPH aMIUIUTY/IE TOPU30HTAIBHOTO KPyra JOJKHA ObITH
NEepHEHANKYIISIPHA OCU TEOI0IUTA (IOBEPKA YPOBHS);
—BusupHas ocb TpyObl A0TKHA OBITH IEPIICHINKYIIIPHA K TOPU30HTAIBHON OCH
TEON0IMTa (BBIYMCIEHNE KOIIMMALMOHHOM norpemuoct): C = 0,25[(JI1-IT11+180°) + (JI2-
12+1807)], rae C — KOIMMAIMOHHAS HOTPEIIHOCTb.

Tabnuna 1.
O0o03HaueHus Pesynbrarsl
J1 209922’
I11 29918’
JI1-IT11+180° +4°
J12 29%24°
I12 209°20°
JI2-T12+180° +4°
C +2’
C=+2
- I'opuzoHTanbHas 0Ch TEOOIUTA N0JKHA OBITH MEPIEHAUKYIISIPHA K BEPTHKAIBHOU OCH;
— Mecto nyns (MO):
Tabnwmma 2.
Otcuer Paroc Cpennee
NeNe KII Thb OTcueTrnl
TOYECK KJI bLTIo OTCUET 3Hateme o BK
'K oB yria
1 60°09’ -5902°
KII 2023’
2 62932’ 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 = 5°30”
V1 =62°32-60°09° =223
V= 244°47°- 242°09° = 2°38’, rae V12 - 3HaUEHHE YITIOB HAKIOHA.
Xoa pa0dorsI:
Brimonnenue nosepok. Odopmiienue Mmatepuana. BeiBojbI.
IHopsinok BbIMOIHEHHs PA0OTHI:
1 IlepBas moBepka TEOI0JINTA!
ornpeziesieHue, pUCYHOK, Pe3yJIbTaT, BHIBOI.
2 Bropast nmoBepka TeoA0auTa:
orpezieNieHue, pUCYHOK, PE3yJIbTaT, BHIBOI.
3 TpeTrbs moBepKa TEOA0INTA:
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OIpeZIeNIEHUE, PUCYHOK, PE3YJIbTaT, BHIBO.
4 YerBepTas MOBEpKa TEOJOJINTA:
OIpe/ieNIEHUE, PUCYHOK, PE3YJIbTaT, BHIBOI.
Xoxa padoThI:
Brimonnenue nosepok. Odopmiienne mareprana. BeBogbI.
®opma mnpeacrabjeHuss pedyibraTa: [IpenocraButh order nmo padore B TETpaau yis
7a00paTOPHBIX PadOT M yCTHAs 3aIuTa paboThl.

Tema 2.3. U3mepeHue yrion
JlabopaTopnasi paGora 3: U3mepeHue yrJiosB.

ean padorbi: HayunThcs TEOA0IUTOM U3MEPSTH YIIBL.

Boinosnus patdory, Bel 6yaere:

YMETb:
- U3MEpATh TOPU3OHTAIBHBIN YTrOJI;
- WU3MEpPATb MarHUTHBIN a3UMYT;
- HU3MCPATH BEPTUKAJTIBHBIC YTJIBIL.

MaTepI/IaJIbHOC o0ecneyeHnue:
CTaHI_[I/IFI, mTaTuB, TCOAOIUT, 6J'ICHI[a, 3aKpCHHTeHBHBIﬁ BHHT TCOJ0JIUTA, OIIOPHBIC TOYKH,
HHHeﬁKa, MCTOANYCCKUEC YKa3aHUsd, OITOPHBIC IJIAKAThI.

3aganue:

1 V3MepsTh TOPU30HTAIIBHBIN YTOJI IO UHAUBUIYAIBHBIM 33 JaHHSIM.
2 V3mepATh MarHUTHBIN a3UMYT 110 UHAUBUAYAJIbHBIM 33aHUSIM.

3 V3mepsTh BepTUKAIbHBIE YTIIbI 110 HHAWBUYaTbHBIM 3a/IaHUSIM.

KpaTkue Teopernyeckue cBeieHUsA

Topu30HTANBHBIM YIJIOM Ha3bIBAIOT MPOEKIHIO B mpocTpancTBenHoro yriaa ZCAB (puc.
14) Ha rOpU3OHTAIBHYIO IUIOCKOCTh P. IS M3MepeHus ropu30HTAIBHOIO yIia, 00pa3yemMoro
HanpasieHussiMu AC u AB, HeoOXoIuMO Kpyr C JAEJNEHUSMU PaclOOXUTh T'OPU3OHTAIBHO,
COBMECTHB €ro LEHTp C oTBecHoW nuHHed AA’', mpoxozsmieil yepe3 BepmiuHy yria A, u
OTIpeNIeNIUTh YMCIIO JIeNIeHUH Kpyra Mexxay npoekiusmu HampasieHuid AC u AB Ha IIIOCKOCTb
Kpyra.

BepTukaibHble YIJbl — 3TO YIUIbl, PACHOJOXKEHHbIE B BEPTUKAJIBHON IMJIOCKOCTU (pHC.
15). Venom naxnona MMHAM HA3BIBAIOT YTOJ V MEXKTy HAIPABJICHHEM JIMHAU U €€ TPOeKINeH Ha
TOPU30HTAIBHYIO IJIOCKOCTh. YTIUIbI HAKJIOHA BBIILIE TOPU30HTA — IIOJOKUTENbHbBIE, HUXKE
TOPU30HTA — OTPHUILATEIbHBIE. 3EHUTHOE PACCTOSTHHE — YTOJI Z MEX/ly HalpaBJIE€HUEM B 36HUT U
HaIpaBJICHUEM JINHUU.

Pucynok 14. Pucynoxk 15.
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I'opu3oHTaNBHBIN yroi BeprukanbHbie yribl

FOpI/I3OHTaHBHBIe 1 BEPTUKAJTIBHBIC YIJIBI U3MEPAIOT TCOAOJIUTAMMU.

HN3mepenne ropm3oHTANBHBIX YIVIOB. V3MepeHHEe TrOpU30HTAJIBHOIO yIjla BBIIOJIHSIOT
cnocoboM mnpuemMoB. Ilpu wH3MepeHHMH HECKOJbKUX YIJIOB, HMEIOIIMX OOIIyI0 BEpLIUHY,
OPUMEHSIOT CIOCO0 KPYroBbIX NHpueMoB. PaboTy HauMHAIOT C YCTAaHOBKH TEOJOJHUTA HaJ
LICHTPOM 3HaKa (HaIpuMep, KOJIbIIIKA), 3aKPEIUISIONIMM BEPLIMHY YIJla, U BU3UPHBIX 1ieneil (Bex,
CIEIMaJIbHBIX MAapOK Ha IITaTUBAaX) Ha KOHIaX CTOPOH yIJa.

YceraHoBka TeofoJMTa B padouee INOJ0KEHHE COCTOMT U3 LIEHTPUPOBaHUA NpHOOPA,
TOPU30HTUPOBAHHUSA €T0 U (POKYCUPOBAHHS 3pUTEILHON TPYOBI.

LlenTpupoBanue BBIIOJIHAIOT C IIOMOIIBIO OTBECA. YCTAHABIMBAIOT IUTAaTUB HAaJ
KOJIBIIIKOM ~TaK, 4YTOOBl IUIOCKOCTh €ro TOJIOBKM ObUIa TOPU3OHTAIIbHA, a BBICOTA
COOTBETCTBOBAJIA POCTY HAOJIOAaTENsl. 3aKPEIUIAIOT TEOAOIUT Ha LITATUBE, I10/IBEIIMBAIOT OTBEC
Ha KPIOYKE CTAaHOBOT'O BUHTA U, OCIA0MB €ro, IePEeMENIaloT TEOIOJUT M0 TOJIOBKE IITATHBA 10
COBMEILEHUS OCTPUS OTBECA C LEHTPOM KOJIBIILIKA. TOYHOCTh LIEHTPUPOBAHUS HUTSHBIM OTBECOM
3—5Mm.

[Tonp3ysch ONTUYECKHM LIEHTPUPOM, TEOAONUTA (€CIAM TAaKOH y TEOAOIMTAa HUMEETCs),
CHayaja HaJ0 BBIIOJIHUTh TOPU3OHTHUPOBAHUE, a 3aTeM LEeHTpUpoBaHue. TOYHOCTH
LIEHTPUPOBAHUS ONTUYECKUM LEHTPUPOM | — 2 MM.

I'opu3oHTHpPOBaHHME TEOJ0JMTA BBHIIOJIHAIOT B cienyloomeM nopsake. IloBopauuBas
anuaany, ycTaHaBIMBAIOT €€ YPOBEHb 110 HAIIPABJICHHUIO IBYX IIOABEMHBIX BUHTOB, U, Bpalias UX
B pa3Hbl€ CTOPOHBI, IPUBOJAT IMY3bIPEK YPOBHS B HYJb-IIYHKT. 3aTE€M IOBOPAYMBAIOT aluiany
Ha 90° ¥ TpeTbUM NOABEMHBIM BUHTOM CHOBA IPUBOJAT ITY3BIPEK B HYJIb-ITYHKT.

®oxycHpoBaHHe 3PUTENbHON TPYObI BBINONHSIOT “NO TWazy’ U “NIO0 IpeaMery’ .
®okycupys “mo riasy”’, BpalleHHEM IUONTPUHHOrO KOJblla OKYJspa AOOMBAIOTCA YETKOIrO
nzo0paxeHuss cetku Huteil. Dokycupys “no mpeamery”, Bpalas PYKOSITKY KpeMalbepsbl,
JOOMBAIOTCS YETKOro M300paxkeHus: HabmogaeMoro npeamera. @okycupoBaHue JOKHO ObITh
BBIMIOJTHEHO TakK, 4YTOObl NpHU [OKaYMBAaHUM TOJIOBBl HaOionarens H300pakeHne He
NEPEMENIAIOCh OTHOCUTEIBHO ITPUXOB CETKA HUTEM.

HN3mepenue yria cnocodom npuemos. [Iprem coctout u3 AByx nosnynpueMos. IlepBbiii
MOJIYNPHEM BBINOJIHSAIOT MPH MOJIOKEHUH BEPTHKAJIBHOTO Kpyra clieBa OT 3pUTEIbHON TPYOBI.
3akpenuB JIUMO U OTKPENUB auAaly, HABOJAT 3pUTENbHYIO TpyOy Ha MPaByl0 BUSHUPHYIO LIETb.
[Tocne Toro kak HabIHOAAEMBIN 3HAK IMOMAJ B MOJIE€ 3PEHUS TPYOBI, 32KUMAIOT 3aKpENUTEIbHbIE
BUHTHI aJIUJIa/Ibl U 3pUTENILHON TPYOBI U, JEMCTBYS HAaBOASAIIMMU BHHTaMM aluajibl U TPYOBI,
HaBOJAT LEHTP CETKHM HUTEH Ha M300pa)keHHWe 3Haka M OepyT OTCUYET MO TOPU30HTAIBHOMY
Kpyry. 3aTeM, OTKpenuB TpyOy U anujaay, HaBOJAAT TPyOy Ha JIEBYIO BU3HPHYIO IIeJib U OepyT
BTOPOU OTCYET. Pa3HOCTH IIEPBOr0 U BTOPOTO OTCUETOB NAET BEIUUYMHY U3MepsieMoro yria. Eciu
NepBBIA OTCUET OKa3aliCs MEHBIIIE BTOPOTo, TO K HeMY MpuoaBisoT 360°.

Bropoii mostynpueM BBIIOJIHSIOT MPHU MOJIOKEHUH BEPTUKAIBHOTO Kpyra CIpaBa, sl 4ero
NepeBoJAT TpyOy depe3 3eHUT. UToObl OTCUETHI OTINYAIUCH OT B3ATHIX B IIEPBOM IOJIyIIpUEME,
CMELIaloT JMMO Ha HECKOJBKO TIpajycoB. 3aTeM U3MEPEHHUs BBIIOJHAIOT B TOW ke
MOCJIEI0BATEIHHOCTH, KaK B IEPBOM TOJTyIIPHEME.

Ecnu pesynbraThl M3MepeHUs yria B HOJIynpuéMmax pasnuyaiorcs He Oosee ABOHHON
TouHOoCcTH mpubopa (to ectb 1’ g Teomonuta T30), BBIYMCIAIOT CpeaHEEe, KOTOpOE U
IIPUHUMAIOT 3a OKOHYATEIbHBIN PE3ysbTaT.

IlonsiTHe 00 M3MepeHHHN COCOOOM KPYIrOBBIX MPHEMOB HECKOJIBKHUX YIJIOB, MMEIOIIUX
oOmyto BepunHy. OJHO M3 HamnpaBiIeHUH NMPUHMMAIOT 3a HaudanbHoe. [loouepenHo, mo xony
YacOBOM CTpPEJKHU, MPH KPyre clieBa HaBOJAT TPyOy Ha BCe BU3HMPHBIEC LIETU U OEpyT OTCUETHI.
[TocnenHee HaBeneHHE BHOBBH JICNIAIOT HAa HayallbHOE HampaBiieHHE. 3areM, nepeBeas Tpyoy
yepe3 3eHUT, BHOBb HAOII0/Ial0T BCE HAMpaBJICHHs, HO B 0OpaTHOM MOPSAKE — IPOTUB YaCOBOU
CTpenku. M3 oTCueToB Nnpu Kpyre cieBa U Kpyre clipaBa HaxoJsAT CPEAHHME U BBIYMTAIOT U3 HUX
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CpenHee 3HAUYeHHWE HAYaIbHOTO HampaBieHUs. [loydaloT CHUCOK HampaBlIGHUH — YIJIOB,
OTCUUTHIBAEMBIX OT HaYaJILHOT'O HapaBICHUS.

HN3mepeHne BepTHKAJIBHBIX YIJIOB. [ U3MEpPEHUS BEPTUKATBHBIX YTIIOB CIIYKHUT
BEPTHUKAIBbHBIN KPYT T€OJI0JINTA, )KECTKO YKPEIUICHHBIN Ha OCH 3pUTEIHHON TPYOBl U
BPAIAIONIUICS BMECTE ¢ HEl. B TOYHBIX T€OA0IUTAX COOCHO C BEPTUKAIBHBIM KPYTOM KPETIUTCS
anuaza BEpTUKAIBLHOTO Kpyra ¢ OTCYETHBIM YCTPOHCTBOM U COOCTBEHHBIM YPOBHEM WU
KOMIIEHCAaTOPOM YTJIOB HAaKJIOHA, €r0 3aMEHSIOLIUM.

B Teoponurax T30 orcueTHOE YCTPOHCTBO BEPTUKAIBHOTO Kpyra YKPEIIeHO HEMOABUKHO
B CTOMKE TEOJIOJINTA, & €r0 YPOBHEM CIIYXKHUT YPOBEHb IpPH alUJaZe FOPU30HTAIBHOIO Kpyra.
[Tpu u3MepeHun BepTUKAIBHOTO YIJIa MY3bIPEK YPOBHS MPUBOAST B HYJIb-IIYHKT HOJBEMHBIMU
BUHTaMU IMOJICTaBKH. BepTHKaIbHBIE KPYTH Pa3HBIX TUIIOB TEOJIOJIUTOB OIU(POBAHBI PA3IMYHO,
OTYero pasznuyaroTcss (GOpMysbl BBIYMCICHHUS BEPTHKAIBHBIX YIJIOB IO IOJYYEHHBIM B XOJ€
U3MEpeHHnil oTcueraMm. PaccMoTpuMm m3mepeHue yrioB HakioHa TeogosutoM T30. Orcuer npu
TpyOe, pacroyiOKEHHON TOPU30HTAJIbHO, U IIY3bIPbKE YPOBHS B HYJb-IIYHKTE Ha3bIBAETCS
Mecmom Hyns eepmukanviozo kpyea (MO). [t u3MepeHus BEpTUKAIBLHOTO YIIia HABOIST TpyOy
Ha BU3UPHYIO 1IeJIb IPU ABYX MOJOXKEHHUIX BEPTUKAIBHOTO Kpyra (ClieBa U clipaBa) U, MPUBOIS
KKIBIN pa3 MMy3bIPEeK YPOBHSI B HYJIb-ITYHKT, O€pPYT OTCUETHI IO BepTUKaTbHOMY KpyTry: JI (J1eBO)
u I1 (paBo).

OueBUIHO, YTO Yrojl HAKJIOHA PaBEH Pa3HOCTH OTCYETOB IpH TpyOe, HABEICHHON Ha IEIb
U IIpu TpyOe, pacionoKeHHON TOpU30HTaNbHO. [loaTOMY /7151 Kpyra cieBa HamuIeM:

v =JI-MO. (10)

AHaJOTMYHO, YYUTHIBas OIU(POBKY BepTUKaibHOro kpyra T30, rae mpu kpyre crpasa
OTCYETHI COMPOBOKIAIOTCS TPOTUBOTIOIOKHBIM 3HAKOM (ITOJIOKHUTEIBHBIC YIIIbl 3HAKOM MUHYC
1 Ha000pOT), HAITUIIIEM:

v=MO0-1II (11)
U3 popmymn (10) u (11) Haxoaum GopmyIbl yriia HAaKJIOHA U MECTA HYJIS.
Jd-11
V=——,
2
I1
MO = H% . (12)

B psge cinywaeB, onpezenss yribl HaKJIOHA, OTPAaHUYMBAIOTCS U3MEPEHUSIMU NPU OJHOM
MOJIO’KEHNUN BEPTUKAJIBLHOTO Kpyra (ciieBa wiun crpasa). Torga noas3ytores gpopmynoit (10) win
(11), ans yero mpeaBapUTEIBHO HEOOXOAMMO OIPENEIUTh MECTO HYJIS, U3MEPUB KaKOH-HHOYIb
YroJI IIPH JIBYX MOJIOKEHUSX BEPTUKAIIBHOTO KPYra U BBIUKCIUB MECTO HYIs 1o ¢popmyiie (12).

Beruucnenus no popmynam (10) — (11) ynpomarotes, korna M0=0. IToatomy, eciu mecto
HYJISl BEJIMKO, €ro ucnpasiisitoT. [Ipu kpyre cieBa M My3blpbKe YPOBHS B HYJb-IIYHKTE HaBOJISAT
TpyOy Ha TOYKY, 10 KOTOPOH ONpenessyiu MecTo Hyisl. BpalieHrneM HaBoOJsIero BUHTA TPyObI
YCTaHABIMBAalOT HAa BEPTUKAJIBLHOM Kpyre OTCHET, paBHbIM yriay HakiaoHa v. Ilpu stom
M300paXeHHEe TOYKM CMECTUTCS U3 LIEHTpa CeTKM HuTed. JlelcTBys BepTUKaIbHBIMU
UCTIPAaBUTEIbHBIMU BUHTAMHU CETKM HUTEH, CMEIIAIOT CETKY TakK, 4TOObI M300pa)KeHHE TOUYKH
0Ka3aJI0Ch B LIEHTPE CETKU. YUUTHIBAs YTO TENEph TpyOa HaBeIeHa Ha TOUYKY C YIJIOM HAaKJIOHA V,
U OTCUET IO BEpPTUKAJIBHOMY Kpyry paseH JI = v u3 paBercrBa (10) BuauMm, 4TOo MecTO HyJs
cTasio paBHO Hyimo MO = 0.

IHopsinok BbINMOIHEHHs PA0OThI:

1 3mepeHune ropu30HTANBHOIO yIJIa [0 MHIMBUYaIbHbIM 33JaHUSIM.

2 V3mepeHne MarHuTHOTO a3UMyTa M0 WHAUBUAYAIbHBIM 3aJaHUSIM.

3 3MepeHue BEpTUKAIBHBIX YIVIOB 110 HHAUBUAYAIbHBIM 3aJaHUSM.

Xon paGorbl: BeinonHenue sabopaTopHOM pabOThl MO HMHAWBHUIYAJIbHBIM TOYKaM.
Odopmiienne pe3yiabTaToB. BeiBos.

®opma npeacraBiaeHus pe3yabTara:
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[IpenoctaButh oTueT Mo paboTe B TETpaau Uil JIAOOPAaTOPHBIX PAabOT C PaCUETOM
BEPTHKAJIBHBIX YIJIOB TOBBIIICHUS U TIOHIKCHUS.

Paznen 3. IlousitTue o reoae3nyeckux cLeMKax.
Tema 3.2. KamepanbHbie padoThl IPH MPOJI0KEHUN TEOJO0JTUTHOIO X0/A.
IpakTnyeckoe 3ansitue Ne 2. BoINOJHUTH BHIYHCIEHUE KOOPAUHAT TOYEK
3aMKHYTOI0 T€OJ0JIUTHOIO0 X012, HCIO0JIb3YHl JaHHbIE HCIIOJHUTEIbHOI ChbeMKH 10
HHIMBUAYAJIbHBIM 32JaHUSIM.

HCJIL paﬁDTbI: 3anoiIHuTh B€AOMOCTDH BBIYHCIICHHUA KOOpAUHAT.

Boinosnus padory, Bel Oyjaere:
YMETh:
- 3ar0JIHATh BEJOMOCTh BBIYMCIIEHHUS] KOOPAUHAT IO pe3yibTaTaM IOJIEBBIX
U3MEPECHUM.

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

3aganue:
1 3anoyHUTH BEAOMOCTH BHIYMCIICHHS] KOOPIUHAT.

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.

Bbluncnenre KoOpAMHAT TOYEK 3aMKHYTOrO TE€OJOJUTHOTO XOJa, MOCTPOCHUE IJIaHa IO
KoopauHataMm B Maciirade 1:1000.

[1nanoBas mpuBs3ka 31anus 42x18 m.

Illpumeuanus.

1. Ha ctpouTenbHON miiomaake NpuBA3Ka TEOAOIUTHOTO X0/1a MPOU3BOJUTCS K MYHKTam
MOJIMTOHOMETPUUYECKHUX CETEH, TTOCIIE YETO OMPEEIIOTCS KOOPAMHATHI ITUX TOUYEK.

2. Ilpu pemieHuu 3afadyd HEOOXOAMMO BOCIOJIB30BAThCS PEKOMEHIYEMBIM CIIHCKOM
JTUTEPATYPHI.

Hcexoonwie oannvie

- I[HpCKHHOHHLIﬁ yroJua D1.2 BBIYUCIIACTCA I10 (I)OpMYJ'ICZ
- _ Kemmegpa
1-2 — 10 ,

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

125 Bt
Gy _qg= E =125=12"30
- BHyTpeHHUE N3MEPEHHBIE YTIIbI TOJIMTOHA PABHBI:
p1=91°12’
B,=95°15.5°
B3=88°18.5
B4=85°15.5"
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> Bus=360°01,5"
- ['opu3zoHTaIBHBIE TPOJIOKEHUS TUHUNA PABHBI:
d1-2:98.30 M,
d2.3:102.00 M,
d3-4:110.00 M,
d4.1:108.30 M
— Koopaunarsl HauaibHOM TOYKH 1 T€OJAOIUTHOTO XO/a PAaBHbI:
X1=0,00 m, yI1=0,00 m.

Omanwl pewienus.

1.  TIpou3sBecTH yBsI3KY U3MEPEHHBIX BHYTPEHHHUX YTJIOB TEOJOJIUTHOTO X0/a C ONPEICICHHON
daxTrueckoil g u nomyctumoii [ [g] yrioBbIX HEBS30K.

2. Ilo wucmpaBieHHBIM yIJIaM M AUPEKLUOHHOMY YIJy [J1., BBIUMCIHTH MOCIEHYIOIIUE

JUPEKLHUOHHBIE YIJIbl U pyMOBI CTOPOH MOJIMIOHA.

Beruncnute npupaiienne koopauHat (X2 OYio ¥ T.00.).

OnpenenuTs TMHEHHbIE HEBSI3KU B IPUPALLEHUAX KOOPAUHAT.

Onpenenutb aOCOTFOTHYIO HEBSI3KY [agc.

OnpenenuTb OTHOCUTEIBHYIO HEBSA3KY [om U CPABHUTH €€ C I0IYCTUMOIA.

[To 3amaHHBIM KOOpJMHATAM HWCXOAHOW TOYKH (X, Y) BBIYHCIUTH KOOPIUHATHI

HOCJIEIYIOIUX TOYEK TEOI0JUTHOIO XO0/1a.

8.  IloctpouTs 1O KOOpAMHATAM IJIAH TEOJOJUTHOrO Xoaa B Macmrade 1:1000 (na BaTmane
WM MUJUTUMETPOBOM Oymare).

9.  3anpoextupoBarh 3maHue 42x18 M W TMpUBA3aTH €r0 JBa yIiia K TOYKAM TEOJOIUTHOTO
X0/1a MOJIAPHBIM CIIOCOOOM.

10. Omnpenenuth pa3OuBOYHBIE AaHHBIC JUHEHHBIE (S1, S2) M yrimossie (B1, B2) Tpaduueckum
CIocoo0oM.

No ko

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), rae N — 4ucio yriaoB B noauroHe. B mpumepe N=4, cienoBaTenbHO,
Y Breop=180°(4-2)=360°00". Ho Tak Kkak NpH H3MEPEHHH YITOB JONMYCKAIHCh HEKOTOpPHIC
HOTPEIIHOCTH, TO (AKTHYECKH CYMMA D Busvt) Preop, @ PasHULA MEXIY D Busv U D Preop
Ha3bIBACTCS YTIIOBOM HEBSI3KOM.

Jlnis naHHOTO MpUMeEpa:

Dpgacr = Y Bu = XPreop = 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 cienyeT CpaBHUTD MOJTYYEHHYIO YITIOBYIO HEBSI3KY C JOMYCTUMO:

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
IPOTHBOIIOJIOXKHBIM 3HAKOM TaK, YTOOBI JINKBHIUPOBATH JECATHIE IO MUHYT, TIPH ATOM IIeIbIe
MHUHYTBI pa30pachIBalOTCs Ha T€ BEPLIMHBI, KOTOPHIE 3aKII0UEHBl MEXIY Hanlojee KOPOTKUMHU
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CTOPOHAMHU.
BrrunciienHbie 3HaUCHHS HCTIPABJICHHBIX YIJIOB BIUCKHIBAIOT B rpady 3.
2 Bucnp LOIKHO OBITH paBHO 0.
- IIo ucxonHOMy HUPEKUMOHHOMY yriy [Ji1p paBHOMY Ui JAHHOIO IIpuUMepa 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, 11 KOHTPOJISL BBIYUCIIAM [14.1 = D3.4+180O —B1
Ecnu monyueHHBIH TpU 3TOM TUPEKIIMOHHBIN yroy OyAeT paBeH MCXOJHOMY, TO BBIYHCIICHHE
BBITIOJIHEHO TTPaBUJIBHO.

Ilpumep pacuem aul?eKMMOHHblx yenoe
paccmampueaemozo eadpuarnma 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 AUPEKIUOHHBIA yToJI.

BeruucnenHsle TMpEeKIIMOHHbIE YIIIbI 3aMChIBAIOT B Irpady 4 (mpunoxenue 1).
- [Tonb3ysick opMysiaMy 3aBUCUMOCTH MEXKIY JUPEKIIMOHHBIMU yIiaMH (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:

110 = Dy = cB:12%30°

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'OHA
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  TabmuI,  MOXHO  IIOJIb30BATHCS
NIEKTPOKAIBKYIATOPAMH, HMCIOIIMMU KJIaBUIIM (QYHKIMA SN u C0S. B atom ciyuae
HEOoOXO0MMO MPOU3BOIUTH NPeoOpa3oBaHNe MUHYT B JIECSTHIC 10aH Tpagyca. Hampumep, (X =
d x cos u = 120 x cos 12°30° = 120 x cos 12.5°,

3HaKy NpHUpALICHUI KOOPIMHAT 3aBUCAT OT HAIPABICHUS JIMHUH (T.€. OT Ha3BaHHS
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.p X €0s Uz, = 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
[1y.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
MOTPENIHOCTH, TO CyMMa BBIUMCJICHHBIX MpHUpalieHui He Oyaer paBHOU 0, a pa3HHIIA MEXKAY
BBIYMCIICHHON CYMMOW NPHUPALICHUN U TEOPETUUECKON HA3bIBACTCS JIMHEHHON HEBA3KOM, T.€.:

2 (0x) = 0x; >(Oy) =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 =>(+0y) +>(-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 = 01ty 3+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
OTHOCUTENbHAS HEBSA3KA IOJYYMIIACH MEHBIIE JOIYCTUMOMN, YTO M TPEOOBAIOCH.

- Brruncnennsie inHelHbIe HEBsI3ku [1X, [y pacmpeaenseM 1Mo MpUupamieHusM ¢ 00paTHBIM
3HAKOM 110 opMmyIe:

fx
Afgy ;= ;dl—:
fy
Afyi-2 = ?dl—:
B nannom nmpumepe:
A +0.08 08,30 = 0,0211345 0,02
fH1-2 = {1g.60 < 7830 = 0.02 TR
= —— 30 = 0.02 = 0,02
Afyy s 413,6UX98 30 =0,0211345 0.0

BrrunciienHbie HEBSI3KM HEOOXOIMMO OKPYTIIUTH 10 BTOPOTO JECATUYHOTO 3HAKA.

OcTasIbHbIE HEBSI3KM BBIYMCIAIOT AHAJIOTMYHO M 3alMCHIBAIOT HaJ IPUPALICHUSIMHU B
rpadsr 7 u 8 (mpunoxenue 1).

—  Hcnpasienssle npupatiedus (X u [y BBIYUCIAIOT 1O NPABUILY: €CJIHM 3HAKHU IPUpALLECHUs
Y TIONIPaBKHU OAMHAKOBBIE, TO MX CKJIAABIBAIOT, €CJIM Pa3Hble — BBIUUTAIOT. BpIUNCIICHHbBIE
UCIpaBJIEHHBIE MpUpalleHus 3anucbiBaoT B rpady 9 u 10 (mpunoxenue 1). Eciu cymma
VCIIPABJICHHBIX IIPUPAILLECHUI B UTOT€ paBHA HYIIIO, TO IIONPABKU BBIYHCIICHBI BEPHO.

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

Xn = Xp1£UX, Yn = Yn1£Ly

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 BbIunciaeHHs] KOOPIAUHAT OOPMUTH 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
BBIUEPTUTHh KOOPINHATHYIO CETKY CO CTOPOHAMH KBajipaTa 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. JIuHMM KOOPIMHATHOM CETKH HAHOCUTh TOHKWMH JIMHUSAMH 3€JICHOW WU CUHEHN TYLIBIO.

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 TOUYKM KOTOPOTO NPUBS3BIBAIOTCS K IIJJAHOBBIM 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
S1=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

Ne Hsmepe Hcnpapn | Jlupekit Fopms. Hpipanteirs KoopaunaTer
TO‘-I_e | mme | e |nonme Pym6EI HP};’HO BeluncieHHbIe HcnpasieHHbIe
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 +%£2
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’

[OBl=t +1Vn=2’

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

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

,=+0,09;

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

[1,=0,00

0=V 72 + fy 2=y (F0.09)7 + (+0,09)70 13

lse 02 1

f = = =
fetE p sieg0 3120

BBINONMHUI CTYJCHT:
udp Hara
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Pasnea 3. IlonsiTHe 0 reoge3snyecKuX CbeMKax.

Tema 3.2. KamepaubHbie pa0doThl PU MPOJI0KEHUH TEOJ0JUTHOI0 X0/1A.
IIpakTyeckoe 3ansaTue Ne 3. [locTpoeHHe KOOPAMHATHOM CeTKH, ee OHU(POBKA,
HAHECEHHEe TOYEK X0/1a 110 KOOPAUHATAM HA IVIaH, onpeneeHne rpaguuecKd KOOpAHHAT
YIVIOB 3JaHHS.

Heap padorsi: IlocTpouTh KOOPAMHATHYIO CETKY, HAHECTU TOYKHM XOJa IO KOOpAUHATaM
Ha IJ1aH, ollpejesieHre rpaduuecKd KOOPAUHAT YIJIOB 3/1aHUS.

Boinosnus padory, Bel Oyaere:
YMETB:
- CTPOUTH KOOPIUHATHYIO CETKY

MarepunanbHoe obecnieyeHue:
CXEMBI, TUTaKaThl, TAOJIHIIBI, BEIOMOCTH.

3amanmue:
1 TTocTpouTh KOOPIMHATHYIO CETKY.

Ilopsiiok BHINOJIHEHHUs PaGOThI:

1 VYrioBas HeBs3Ka.

2 BbruucieHnue TUpeKIHOHHbIX YIIIOB.

3 [lepeBoa IUPEKLMOHHBIX YIJIOB B pyMOBI.

4 BoluncieHue NpupamieHnid KoopIuHar.

5 Omnpenenenue IUHEUHBIX HEBS30K.

6 Beruucnenue ucnpaBiIeHHbIX NPUPAIIEHUI KOOPAUHAT.
7 OnpenieneHre KOOpAUHAT TOYEK.

OOpaboTKy TOJEBBIX MaTepualioB HauMHaOT ¢ npoBepku ‘“KypHana wuzMepeHUs
TOPU30HTAJIBHBIX YIJIOB”, 00paOOTKM JIMHEHHBIX U3MEPEHHUI M BBIMUCKU JaHHBIX B “BenomocTsb
BBIYHUCIIEHHS KoopAuHAT . [Ipr 9TOM 3HaUEHUSI YTII0B OKPYTIISIIOT JI0 JECATHIX JI0JICH MUHYT.

'Q

SR
-("l ’%'\

Pucynok 25

B BenoMocTH 110ociie10BaTeIbHO BBINOIHAIOT ONIUCHIBAEMBIE HUKE IEHCTBHS.
Beruucnenue yrioBoi HEBSI3KH

a). [logcunTeiBaeTcs CyMMa U3MEPEHHBIX YIIIOB!

2B = 899° 58" 1,

6). Omnpenensercst TeOpEeTHUECKasi CyMMa YIJIOB JJIsl 3aMKHYTOT'O MIOJIMTOHA 1O (hopMmyIie
ZB reop = 180° (11 - 2),

/1€ I1 - YHUCIIO YIJIOB.

Ecinmn=7, To

ZB reop = 180° (7 - 2) = 900° 00’ 0;
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B). [lonyuyeHHast yrioBasi HEBsi3Ka OIpenensieTcs mno popmyne

fﬁ = ZB WM " ZB Teop

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

r). JlomycTuMas yrioBasi HeBsI3Ka ompeensercs no Gpopmyse

fpan=%45"\ 7~+20;

n). CpaBHMBaeTCsl NOJNyYeHHAs M JOIYCTHMas YIJOBbIE HEBA3KM; €ClU fp > fp son, TO
MIPOU3BOIUTCS IOBTOPHOE U3MEPEHUE YIJIOB ;

ecni fp < fp pom, Hampumep 1'9 < 2'0, wau paBHBI, TO IIOJNy4EeHHas HEBA3Ka
pacripenensercss ¢ OoOpaTHBIM 3HAKOM IIOPOBHY Ha BCE€ YIJIbI, OOpa3OBaHHBIE KOPOTKHMHU
CTOPOHAMHU.

CyMmMa TompaBoK JIOJKHA PABHATHCS BEIMYUHE TONYYEHHOW YTJIOBOW HEBSI3KH M OBITh
MIPOTUBOIIOJI0XKHOM €i1 IO 3HaKY.

CymMma HCIIpaBIEHHBIX YIVIOB JOJDKHA DPABHATBCS HUX TEOPETUYECKOW CyMMme. OTH
MOJIO’KEHHUS UCTIONB3YIOTCS JJI1 KOHTPOJIS YBSA3KHU YIJIOB.

OpueHTHPOBaHNE NIOJUTOHA.

Benuunna gupeknuonHoro yriaa ctopoHsl [ - Il ompenensiercs 1o BenUYHHE
JTUPEKIIMOHHOTO YTJla UICXOAHON CTOPOHBI A - | ¥ BelrurnHe IPUMBIYHOTO YyIiia Y 1o ¢popmylie

o= agt 180° -,

Hanpuwmep, TnpeKIMOHHBIN yrosl HCXoHOU cTopoHs! o 111 = 295° 13' 0;

MPUMBIYHBIN yron y = 234° 13' 0.

CrnenoBatenbHO, TUPEKIMOHHBIN Yroi cTopoHsl xona I - I 6yner

o1 =295° 13" 0 + 180° - 234° 13’ 0 = 241° 00’ 0.

Brruncnenme TupeKIMOHHbBIX YIJI0B CTOPOH MOJIMTOHA

JIUpeKIMOHHBIE YIJIBI JPYTUX CTOPOH TOJUTOHA BBIYUCISIOTCS 110 aHAJOTUYHOMN
dbopmyie

OLH:OLH-I"']-800'B111

rA€ O ; - IMPEKIUOHHBIN YTOJI I1C -.. -, TOIIEH CTOPOHBI;

Ol - 1 - JUPEKIMOHHBIN YroJl MpeAbIAYyIIEeld CTOPOHBI;

B - HCTIpaBIEHHBII, BIIPABO MO XOAY JEKAIIUN IOl MEXKIY STUMHU CTOPOHAMHU.

DTO nonoXkeHue wumoctpupyercs cxemon (Pucynok 26). Berancienust pekoMeHIyeTcs
MIPOU3BOJUTH B CIEIYIOLEM 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 YIJla, BRBIYUTAEMOr0 M3 ATOW CYMMBI, TO CJICYET 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° 1 BBIYECTh BETMYMHY BHYTPEHHETO
yIi1a, PAacIoJIOKEHHOTO MEXKIy TOCIEAHeH W TEpPBOH CTOPOHOW, TO JOJDKEH IOIYYUTHCS
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.
JIMpeKIIMOHHBIE YIJIBl TMEPEBOAAT B PYMOBI, TONB3YACh 3aBHCUMOCTBIO MEXIY
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°

['opu3oHTaIbHBIE MPOJIOKEHUS CTOPOH BBIMUCHIBAIOTCS B BEIOMOCTh M3 abpuca HIU
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 IPOJIOKEHUNH —
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 nanpasienus O3

AX uMeeT 3HaK MHHYC (-)

Ay « ()

Benuuunbl npupamenuid  HaxomsaTcs 1o “‘TabiauiaM  NpupameHuid KOOpJauHaT,
COCTaBJICHHBIM Ha OCHOBE (hOpMYII:

Ax =D cos a;

Ay =D sin q;

YTO BUJHO U3 PUCYHKa 28

(SN

-

Pucynok 28

[Ipupamienust peKOMEHIyeTCs BBIUUCIATH, MNOJB3YACh “lISTH3HAUHBIMM TaOIHIIAMU
HaTypaJbHbIX 3HaYEHUH Sin M COS”, U KaIbKYIITOpOoM. B 3TOM ciydae BbIOpaHHbIE M3 TaOJIHIL
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 HEBSA3KH.

Jlis 5TOro cHayaja COCTaBIISIOT CYMMbI BCEX BBIYHMCICHHBIX mpupamieHuid AX
MOJIOKUTENbHBIX (ZAX+) U oTpumarenbHbix (XAX-), a 3aTeM UX alredpandyeckyro CyMMy,
KOTOpast JJIs Clly4yasi 3aMKHYTOT'O TIOJIMTOHA U Oy/1eT BETMUMHON HEBSI3KU 1O OCH alcIucc.

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 HEBA3KY 110 OCU OpAWHAT

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 OINpeleNseTcsl OTHOUIEHHEM a0COIIOTHOM HEBSA3KH K
NepPUMETPY NOJUTOHA.

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

rzae 2D - nepumeTp noiauroHa.

Ecnmu monydeHnHass OTHOCHTeNbHas JIMHEHHas HeBsizka He mnpeBbimaer 1/2000, To
pe3yibTaThl CUUTAIOTCA OJIArONOIYYHBIMU, U MOKHO PAacCHpeleNsTh HEBA3KH, MOJIYYEHHBIE 110
OCSIM KOOPJIMHAT.

Ecmu fp / ZD > 1/ 2000 , To HEOOXOMMO TIIATEILHO MPOBEPUTH BBIYMCICHUS U MIPU
HE00XO0/IMMOCTH NPOU3BECTH TOBTOPHbBIE U3MEPEHHUS.

Ecmu fp / ZD < 1 /2000 , To pou3BOAUTCS pacipeieieHue HEBI3KH fX U fy myTem
BBEJICHUS MONpPAaBOK B BbIUMCIEHHbIe npupameHus AX u AY HponopUHOHAIBHO 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 AOISIMUA CAHTUMETPA, TO HA/I0 €€ OKPYIIIUTh JI0 LIEJI0r0 CAaHTUMETpa U
BBOJUTH TOJIBKO B MPHUPAIIEHHS], COOTBETCTBYIOIINE HANOOIBIIUM 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 ciydasx cymMMa MONpPaBOK JOKHA PABHITHCS BETMUYMHE MOJYUEHHON HEBSI3KH,
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

KoHTponb yBsI3kM npupalleHuid: B 3aMKHYTOM [OJIMTOHE airedpandeckas 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 BBIYUCISIOTCS 0 (hopMynam:

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 BBIYUCIIEHUS KOOPAUHAT BEPIIUH 3aMKHYTOI'O TEOAOJUTHOIO 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. /[ 5Toro HeoOX0AMMO Ha YEPTEKHOW MIIM MUJUTUMETPOBOM Oymare
BBIUEPTUTh KOOPJAMHATHYID CETKYy CO CTOPOHaMH KBaJgpaToB 5 CM U INPOU3BECTU
COOTBETCTBYIOIIYIO OLU(POBKY KoOpAMHAT Ha ocsix X u Y. IlonmydeHHble Ha TUIaHE TOYKHU
HEO0OXOUMO COEIMHUTD MPSIMBIMU JTMHUSAMH U HaAUCATh 3HAYEHUs pyMOOB U TOPU30HTAIbHBIX
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.
Juamerp Touek TeogoautHoro xona anst M: 1:500 - 1,5 mm.

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

[lonp3ysick momepeyHbIM MacIITadOM, ONPEAENseM KOOpAUHATHl YIJIOB  3/aHHUA
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/e€3MYECKY0 3aaauy,
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 ™,

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

BreruuciisieM 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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B1=90°-53°30"+ 3°58' =40°28'

B 2=53°30"+9°50"' - 63°20'

Boluuciennbsle 3HaYeHUsT PACCTOSIHUM W YIJIOB  HCIOJIb3yeM
pPa30MBOYHOrO YepTeXkKa.

51=20,24 m; B 1=40°28";

52 =38,67 m; B 2=63°20".

MACILITAB 1:500

|
-

Pucynok 29 Ilnan teononutHoro xona

Pazgen 4. 'eomerpnueckoe HUBEJIMPOBAHUE.
Tema 4.1. YeTpoiicTBO M NOBEPKH HUBEJIHPA

11 COCTaBJICHUA

Jladoparopnasi padora 4: U3yuenue nusesupa. [loBepku HuBeupa.

Heab padorei: 3yunTh ycTpoNHCTBO HUBENUPA, BHIMOIHUTH NEPBYIO MMOBEPKY HUBEIHPA,

HAY4YHUTHCS OpaTh OTCUETHI 10 peiKe.

Beinosinu pa6ory, Bel Oynere:

YMETbh:
- paboTaTh C HUBEIUPOM;

- OpaTh OTCUETHI O peiike.

MarepuajbHoe o0ecrieuenue:

mrTaTuB, HUBCIINDP, 3aKpCHHTCHBHBIﬁ BUHT HHUBCJIIHMPA, MCTOAUYCCKUC YKA3aHUSA, OIIOPHBIC

TOYKH, CTAaHIUS, PEHKa.
3amanmue:
| M3yunTth yCTpOKWCTBO HUBEIIHPA.
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2 BBINOJIHUTE NEPBYIO NOBEPKY HUBEIMPA: ONPEAEIEHUE, PUCYHOK, PE3Y/bTAT, BEIBOI;
3 HayuuThcst HABOIUTH 3pUTENBHYIO TPYOY Ha peiiky U OpaTh OTCUETHI.

Kpatkue Teopernueckue cBeJeHH:

HuBequpbl ¢ ypoBHeM NpH TpyOe CHA0XEHbI TOYHBIM LWJIMHAPUYECKUM YPOBHEM,
IPUBOAUMBIM U1 U3MEPEHUIl BMECTE CO 3PUTENIBHOM TpyOOil B FOPU30HTAIBHOE I0JIOKEHHUE
BpyuHyto. HuBenupamu ¢ ypoBHEM Ipu TpyOe SIBIAIOTCS HUBEIUPHI POCCUHCKOTO MPOU3BOJICTBA
H-3, H-05, 3H5JI u np.

Hupeaupbl ¢ KOMIIEHCATOPOM YIVIOB HAKJIOHA OTJIMYAIOTCS HAJIWYMEM YCTPOMCTBA,
aBTOMATHUYECKH IPHUBOJSAILIEIO BHM3MPHYIO OCh 3pHUTEIbHOM TpyObl B TOpPU30HTAIBHOE
nonoxenne. Komnencatop paboraer B npeaenax 12 — 15, mosromy npubop npeaBapuTenbHO
yCTaHaBJIMBAIOT B paboyee MOJOKEHHUE IO KPYrioMy YpoBHIO. TakuMu HUBENUpaMHU SBISFOTCS
H-3K, 3H2KJI u np.

HuBesupbl ¢ onTHYeCKMM MHKpPOMeTpoM (Harmpumep, Huenup H-05) umerot mepen
O0OBEKTHBOM CTEKJISHHYIO IUIACTHUHY, IOBOPOTHI KOTOPOM BOKpPYI €€ TOpU30HTAJIbHON ocu
CMEIAIOT JIy4H CBETa MMapajuleIbHO caMUM ce0e. DTO MO3BOJISIET HABOJUTh BUSUPHYIO OCh TOYHO
Ha WITpUX pelku. BenuuumHa cMmemieHuss u3MepsieTcs ONTUYECKUM MHUKPOMETPOM, YeM
JIOCTUTaeTCs BBICOKAsk TOYHOCTh OTCUETA IO PEHKe.

JlazepHble HUBeJMPBI H3JIy4alOT BUAUMBIA Iy4ok cBeTta. OTcuer OepyT IO CBETOBOMY
IIATHY Ha peKe.

Lu¢poBbie HUBETUPHI ABTOMATHYECKA (POPMHUPYIOT OTCUET IO PEUKe, IIKana KOTOPOM
npezcTaBiseT co0oi mTpuxoBoi koJ. CHa0XKeHbl KOMIIEHCATOPOM YIJIOB HakJIOHA. OTCUETHI IO
pefikaM perucTpUpYyIOTCS Ha MarHuTHoM Hocutene. llpuMepoM Takoro mnpubopa sBIsSeTCS
Husenup SDL30M, SAnonwust.

ITo ToyHOCTM HUBENIMPHl JAEIAT HAa BBICOKOTOYHbIE, TOYHbIE U TEeXHHYECKHE B
3aBUCUMOCTH OT BEJIMYUHBl CpeJHEH KBaJpaTU4YeCKOM MOTPEelIHOCTH My  H3MEpEeHHs
npeBbIlieHust Ha 1 KM ABOMHOrO Xo/aa (Tadi. 3).

Tab6mumna 3.
Tunet TouHOCTB IIpumepsl
HUBEJIMPOB HUBEJIMPOB
BricokoTouHbIE m, < 0,5 H-05 (Poccus),
MM PL1 (SAmonust)
Tounsie mp, < 3 3H2KJI, H-3, H-
MM 3K (Poccus), C300
(Anonus),
DSZ3(Kwurait)
Texauueckue m, < 5 3H5JT  (Poccus),
MM AT20D (Kurait)

Husesup ¢ ypoBHem npu Tpyde

Husenupom ¢ ypoBHeM mpu TpyOe siBisieTcs, Hanpumep, HuBenup H-3. Ero ycrpoiictBo
MOKa3aHo Ha puc. 16.

Jlns BBIMOJHEHHWS W3MEpPEHUN HUBENUP YCTAaHABIMBAIOT Ha LITAaTUBE U IOJbEMHBIMU
BUHTaMH 7 MPUBOAST B HYJBIIYHKT Iy3bIPEK KPYIJIOro ypoBHs 5. Ilosb3ysick 3akpenuTeIbHBIM
3 1 HaBoJAUIMM 4 BUHTaMH, HABOJAT 3pUTENIbHYIO TpYOy Ha peliky. Bpamenuem nuontpuitHoro
Kosiblia okyssipa 10 ¢oxycupyroT TpyOy “mo riasy” M BpalleHHEM TOJOBKH (POKYCHPYIOIIETO
BUHTa 2 — “mo mpeamery”’. B mone 3penuss TpyObl OynyT BUIHBI IUTPUXU CETKH HUTEH,
n300pakeHre HUBEIHUPHON pEeHKH M B OTAEIHHOM OKOIIKE — M300pa)KeHHs JBYX ITOJOBHUHOK
[WIMHIPAYECKOTO YpOoBHS (puc. 16).
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Pucynok 16. YcrporictBo HuBenupa H-3:

1 — 3purenpHas TpyOa; 2 — (GOKYCHUPYIOIIMH BHHT 3pHTEIbHON TpyOsl; 3, 4 —
3aKpENUTENbHBIA U HAaBOASIIMUA BUHTHI; 5 — KPYIJbIid ypOBEHb, 6 — UCIPABUTEIbHBIC BUHTHI
KpYIJIOrO YPOBHS; 7 — MOJbEMHbBIE BUHTBI; 8 — M10/ICTaBKa; 9 — 3eBallMOHHbIN BUHT; 10 — OKyIsip
C JMONTPUHHBIM KOJBLOM Al (OKYCHUPOBKM TpPYyObl 1o riasy; 11 — vcnpaBuTenbHbIE BUHTHI
LWIMHAPUYECKOTO YPOBHS; 12 — HIMIMHAPUYECKUN YPOBEHb.

Bpamas »sneBanmonssiii BuHT 9 (puc. 16), u3MeHsOmMA HAKIOH Tpyobl 1 u
IWIMHAPUYECKOT0 YpOBHA 12, NPUBOJAAT OCh YPOBHS B TOpU30OHTaJIbHOE mosiokeHue. Ochb
YPOBHSI TOPU3OHTajJbHA, €CJIIM €ro IMY3bIPEK HAXOAWUTCA B HYJIBIYHKTE, HAa YTO YKa3bIBaeT
COBMEIIICHNE KOHIIOB N300paKEeHH 1TOJIOBUHOK YPOBHS B 110J1€ 3peHust TpyOs! (puc. 17). Orcuer
OepyT 0 cpeAHEMY IITPUXY CETKH HUTEH.

Pucynox 17.
ITone 3peHus
3pUTEIBHOMN TpYyOBI

HUBEIIUpA: OTCYET MO
petike paBeH 1449 mm

IloBepku HUBeIMpa

HeoOxonnMasi TOUHOCTh HUBEIHPOBAHUS MOXKET OBITh JIOCTUTHYTA TOJIBKO B TOM Cllydae,
eciu 00ecleyeHo BEpHOE B3aMMOPACHOJIOXKEHHE OCHOBHBIX oceil HuBenupa. [[nsg KoHTposs
IpeIbsABIsSEMbIX K TpuOOpy TpeOOBaHU B Hayalle U NEPUOANYECKU B XOJ€ padOT BBHIMNOIHSIOT
NOBEPKH HUBeNUpa. OCHOBHBIMU IIOBEPKAMH SIBIISIIOTCA CIIEYIOIINE.

IloBepka kpyrioro ypoBHsi. Ocb Kpy2n020 ypo6Hs O0NJCHA Oblmb NApanlesbHd OCU
epawjenus npubopa.

[TonpeMHBIMH BHUHTAMU HUBEJIHpPA MPHUBOJAT IY3BIPEK KPYIJIOrO YPOBHS B HYJIb-IIYHKT.
[ToBopaumnBarot HuBenup Ha 180° Bokpyr ocu ero Bpamienus ii (puc. 18). Ecnu mocne nmoBopora
Iy3BIPEK OCTAJICS B HYJIb-IIYHKTE, IPOBEPSEMOE yCIOBUE BBINOIHEHO — OCh KPYIJIOTO YPOBHS €€
napaJiie/ibHa OCH BpallleHus mpuoopa .

Ecnu my3bIpek yimien u3 Hylb-IIyHKTA, UCIPABUTEIbHBIMU BUHTAMHU 2 MU3MEHSIOT HAKJIOH
YPOBHS TaK, 4YTOOBI MMy3bIPEK CMECTHJICS B CTOPOHY HYJIb-ITyHKTA Ha MOJIOBUHY OTKJIOHEHUd. Jlis
[IOBOPOTA UCIIPABUTEIbHBIX BUHTOB MOJIb3YIOTCS IIIHIBKOM.
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HOBepKa MUWJINMHAPHUYECCKOI0 YPOBH1I.

Pucynok 18. Ocu u ucripaBUTEIbHBIE BUHTHI

HUBEJIMpA: SS — BU3UPHASL OCh 3PUTEILHOMN
TpYOBI;

il — och BpamieHus npudopa; UU — OCh
UWIMHIPUYECKOTO YPOBHS;

€€ — OCbhb KpYIJI0ro ypOBHJI,

1 - UCIIPaBUTEIIbHBIC BHUHTBI
LAJIMHIPUYECKOTO0 YPOBHS;

2 — WCIpaBUTENbHBIE BHUHTBI KPYIJIOTO
YPOBHS.

Ocb yunuHopuyecko2o ypoeHs OO0JHCHA Oblmb

napaiebHa UUPHOU OCU 3pUMENbHOU mMpYObl.
YV BBICOKOTOUYHBIX M TOYHBIX HUBEJIMPOB MPOEKIMS Ha OTBECHYIO IIOCKOCTh YIJla MEXIY
OCBI0 HWJIMHAPUYECKOTO YPOBHS M BU3UPHOM OChIO HE JOJKHA npeBbimars 10". 1o o3Hayvaer,

4T0 TpU paccrostHuu A0 pediku d = 100 M
HeMnapajlieIbHOCTH OCH

JOIyCTHUMAa OIMMOKa B OTCYETE MO peike u3-3a

10 14

YPOBHSL U BU3UPHOW OCH, HE IMpEBBbIILIAIONIAs — d =5 mm, e p = 206 265" — gucno

CCKYHJ B OJHOM paJdHaHC.

[ToBepka BBIMONHSIETCS ITyTEM H3MEPEHUS OJHOTO W TOTO K€ MPEBBINICHUS IBAXKIBI — U3
CEpE/IMHBI U C HEPABHBIMH PACCTOSIHUSIMU JIO PECK.
Ha paccrosuuu 75 — 100 M gpyr oT jpyra 3akpervisioT JIB€ TOYKHM, Ha KOTOPBIE

ycTaHaBnuBaroT peiiku (puc. 19). B cepenune,

Ha PaBHBIX PACCTOAHUAX OT PCCK YCTAHABJIMBAKOT

HUBEJIMP U, IPUBOJIS ITy3bIPEK IUIMHIPUIECKOTO YPOBHSI B HYJIb-ITYHKT, OepyT oTcUeThl & U b 1o

peﬁKaM W BBIYUCIIAIOT ITPEBLIICHUC!

h=a-b.

(13)

Ecnu Bu3upHasi ock TpyObl HE MapajlielibHa OCH YPOBHS M MOTOMY HAaKJIIOHEHA Ha YToll I,
TO BMECTO BEPHBIX OTCYETOB @ M D OyayT mpoureHsl oTcueThl 83 U by. Benmencreue paBeHcTBa
paccTosHMIA 10 peeK OMMOKKA B 000MX OTcuyeTax OyayT oJMHaKoBbIMHU, Aa = Ab. BerumcienHoe

IIPU 3TOM IpEBBILIEHUE OyI€T paBHO:

h=a-bi=(@+Aa)-(b+Ab)=a-h.

CrnenoBarenbHO, HECMOTPSI Ha OLIMOKHU

(14)

OTCYCTOB, BBI3BAHHBLIC HCMIAPAJIIICIBbHOCTHIO OCHU

YPOBHA U BI/I3I/IpHOI>'I ocHn Tp}/'6bl, IMPEBLINICHUEC, BBIYUCIICHHOC 11O U3MCPCHUAM U3 CCPCAUHBI —

BEpHOE.

Pucynok 19. I[loBepka nmummHApruYeCKOro ypoBHs. M3Mepenus u3 cepeanHbl

HuBenup nepeHoCcAT U yCTaHABIMBAIOT HAa PACCTOSIHUM 2—3 M OT 0J1HOM U3 peek (puc. 20).

Bepyr orcuer b, mo Gmwxknein peiike. BBumy

MaJIOCTHU PpaCCTOSAHUSA OO peﬁKH NOrp€IIHOCTL B
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orcuere Dy, BbI3BaHHAs HAKIOHOM Jiyda BH3HpOBaHHsA, Maia. [loatomy otcyer b, cumraror
0€e301INO0YHEBIM.

g

Pucynok 20. [IloBepka mMWJIMHAPUYECKOrO YpOBHsS. M3MepeHuss C HEpaBHBIMHU
pPacCTOSHUSAMU 10 PEEK

Boruncnstor orcuer, KOTOpbI JOKEH ObITh HA JaJIbHEW pelKe, eciau Jyd BU3HPOBAHUS
rOpH30HTAlIeH: ag = by + h.

HaBonsaT HUBenup Ha AaNbHIO peiiKy M OepyT ¢akTudeckuid orcyer ap. CpaBHUBAIOT
BBIYUCIICHHBIN U (DaKTUUECKUI OTCUETHI.

Ecnu BbluKCHEHHBIN @g U (PAKTUUECKUM 8y OTCUETHl Pa3IMUYalOTCs MEHBIIE, YEM Ha 5 MM,
TO CUMTAIOT, YTO OCh LIMJIMHAPUYECKOIO ypOBHS UU napasuieabHa BUSUPHOM OCH SS.

Ecnu BBIYMCICHHBIA W (PaKTHUECKUH OTCUETHI Pa3iIMYaroTCcs OOJbIIe, YeM Ha 5 MM, TO
HOJIOKEHHE LIMJIMHIPUUECKOTO YPOBHS HEOOX0AUMO UCIIPABUTH.

[ 5TOrO 251eBaliMOHHBIM BUHTOM HABOJASAT CPEIHUM IITPUX CETKA HUTEW HA OTCUET dg 110
JanbHeld peiike. [Ipm 3TOM my3bIpeK LMIMHAPUYECKOTO YPOBHSA YHAET W3 HYJb-IIyHKTA.
BeprukanbHpIMM MCIIPABUTENBHBIMU BUHTAMU IPUBOIAT Iy3bIPEK LUIMHAPUYECKOIO YPOBHS B
HYJb-ITYHKT, COBMEIasi N300pa’keHMs KOHIIOB [TOJIOBUHOK ITY3bIpbKa B 0JI€ 3pE€HUSI TPYOBI.

YV HHBEIHPOB C KOMIIEHCATOPOM YIJIOB HAKJIOHA LUJIUHAPUYECKOTO YPOBHS HET, U IIPU
BBINOJIHEHUH [TOBEPKHU J100MBAIOTCS BHIIOJIHEHUS CIIEAYIOIIETO YCIOBHUS.

Busupnas ocv 3pumenvroii mpyowi 001CHA ObIMb 20PU3OHMATLHA 8 Npedenax padbomol
KoMnexncamopa.

IToBepka BBINOJIHAETCS B TOM K€ MOPsIIKE, KaK ¥ MOBEpKa LMJIMHAPUYECKOTrO ypoBHA. Ho
OpU O5TOM pa3Iuyhe BBIYUCICHHOTO &g W (PaKTHYECKOro ap OTCUETOB YKa3blBaeT Ha
HErOpU30HTAJIBLHOCTh BUSUPHOU OCH TPYOBI.

Jng ncnpaBlleHHsT CHUMAKOT KOJINAYOK, 3aKPBIBAIOLINI HMCIIPaBUTENIBHBIE BHHTHI CETKH
HUTEH 3pUTENBHON TPYOBl, U C MOMOIIBIO BEPTUKAIBHBIX HCIPABUTENIbHBIX BUHTOB, HaBOJAT
CPEIHIOI0 HUTh CETKU HUTEH Ha OTCYET 110 JaJIbHEN PEeiKe, PABHBIM BBIYUCICHHOMY OTCYETY dp.

HuBenupubie peiku. 11 BBICOKOTOYHOTO HMBEIMPOBAHMS  CIYXKAaT  LICJIBHBIE
TPEXMETPOBBIE MHBapHbIe periku. Ha pelike KpenuTcs Kpyriiblii ypOBEHb, UCIIOIb3YEMBIN LIS
YCTaHOBKH PEHKU B BEPTUKAIBHOE IOJIOKECHUE.

Jns TOYHOrO M TEXHUYECKOTO HUBEIUPOBAHMS CIIY)KAT TPEXMETPOBBIE IIECIBHBIE HWIH
CKJIaJIHbIE JEPEBSAHHBIC peiKU. Ha 1ByX CTOpOHAaX pEeMKU HAHECEHBI LIKAJbl ¢ CAHTUMETPOBBIMU
JIEJICHUSIMA B BUJE IIANIEK, HA OJHOW CTOPOHE — YEPHBIX, HAa JAPYrOM — KPaCHBIX. Y CTAaHOBKA
TaKUX PeEK B BEPTUKAIbHOE II0JI0KEHHUE BBIIIOIHAETCS 110 KPYIVIOMY YPOBHIO WJIM Ha IJIa3.

[Tpu u3MepeHusix LUPPOBBIMU HHUBEIUPAMH TOJIb3YIOTCS CHEIUAIBHBIMH pEeHKaMHu Co
LIKaJION B BUJE IITPUX-KOAA.

IToBepkn peek COCTOSAT B ONPENEICHUM C IMOMOIIBKD KOHTPOJIBHOW JIMHEWKH JIJIMHBI
METPOBBIX U JELUMETPOBBIX MHTEPBAJIOB, ONPEIACICHUN PAa3HOCTU HYJIEH Iapbl peek, MOBEpKe
YCTaHOBKH KPYIJIOI'O YPOBHS Ha peHKe.

IHopsinok BbIMOIHEHHs PA0OTHI:
1 JlaTb XapaKTEpUCTUKY U U3YUUTh YCTPOMCTBO HUBEIHPA.
2 IlepBas moBepka HUBEIUpA.
3 HayuuTbcst HABOAMTD Ha peKy U OpaTh OTCUETHI.
4. ITomyunTe NHCTPYMEHT.
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5. YcTaHOBUTE HUBEINP HA IITATUB, 3aKPETIUTE €T0 CTAHOBBIM BUHTOM HHMBEIIUPA.

6. YcTaHOBUTE HUBEIUP B paboyee MOI0KEHHUE, TPHK/bI MEHSSI BBICOTY HHCTPYMEHTA.

7. CaMOCTOSTENIBHO BO3BMUTE IO PEUKE OTCUETHI C 4-X TOUEK.

8. IlpoBeanTe CAaMOKOHTPOJIb OTCYETOB.

9. Hapucyiite oTcuéT no 4€pHOI U KpaCHOW CTOPOHAM PEUKHU.

10. Crenaiite BLIBOIBI.

11. BeimosiHUTE TPU MOBEPKU HUBEIIHPA.

12. Tlo kaxxgoii moBepke oopMUTE B TETPAIHN MOPSIIOK pabOThl U BHIBOJ O BBIIOJHEHUH
YCIIOBUSL.

13. Onpenenure NpeBbIICHUE C JBYX CTAHIIHM.

14. OopmuTte OTUET B TETPAIb.

dopma npeacrasJieHus pe3yJbTara:
[TpenoctaButh otder mo pabore B TETpaau Ajs J1a0OpPaTOPHBIX pabOT M yCTHas 3aluTa
pabotsl. JIabopatopHas padora Ne 4

Tema 4.2. [Ipou3BoaACTBO TEXHNYECKOr0 HUBeUPoBaHUs. OTMeTKHU. Buabl
JlabopaTopHasi padora Ne §
IIpou3BOACTBO TEXHMYECKOT0 HUBEJIMPOBAHUS

Hean padorbi: HayunThcs npokiaabiBaTh HUBEIUPHBIN XO/.

Boinosinus pa6orty, Bel Oynere:

YMETh:

- HUBCJIUPOBATb TOYKU IIPAMBIM 1 O6paTHI)IM X0a0M,
- 00pabaTbIBaTh )KypHAaJI HUBEJIUPOBAHHUS.

MarepuanbHoe o0ecrieuenme:

LITaTUB, HUBEJIHP, 3aKPENUTEIbHbII BUHT HUBEIUPA, METOJMYECKHE YKa3aHUs, ONOPHbIE
TOYKH, CTAaHIU, pEUKa.

3aganue:

1 TIponuBenUpoBaTh TOUKH MPSAMBIM U OOPATHBIM XOOM.

2 O6paboTath )KypHaJl HUBETUPOBAHUSI.

KpaTkue Teopernyeckue cBeAeHUs

HugenupoBanueM Ha3bIBa€TCd U3MEPEHUE IPEBBIMICHUN C LEJIBIO ONPEAEICHUS BBICOT
To4eK. IlyreM HUBEIMpPOBaHUS 3HAYECHUS BBICOT NEPENAOT OT UCXOAHBIX TOYEK C U3BECTHBIMU
BBICOTAMM Ha TOYKH, BBICOTBI KOTOPBIX HA/0 OIPEIEIUTH.

B 3aBucuMOCTH OT NpUMEHSIEMbIX NPUOOPOB U METOAOB PA3IUYAIOT CIETYIOIIUE BHJIbI
HUBEJINPOBAHUS.

I'eomeTrpryeckoe HMBEIHMPOBAHUE — METOJ OINPEACIICHUS IPEBBIIICHUN ITYTEM B3STHS
OTCYETOB 10 BEPTUKAJIBHBIM PEMKaM MPHU TOPU3OHTAIBHOM JIy4e€ BU3UPOBAHUSA. DTO — OCHOBHOU
METOJi HUBEIIMPOBaHUsA. MEeTOJOM r€OMETPUUYECKOTO HUBEJIIMPOBAHUS CO3aHa rOCyJapCTBEHHAs
HUBEIIMpHAsl CE€Th, CO3JAIOTCS HHIKEHEPHO-T€OJEC3UYECKUE BBICOTHBIE CETU PAa3IMYHOIO
Ha3HA4YCHMS.

TpuroHomerpuyeckoe HHUBEJIMPOBAHME — METOJ OINPEACICHUSA IIPEBBILICHUS IIyTEM
WU3MEPEHHS BEPTUKAIBHOIO yIia U PacCTOsIHUA. MeTox MCIoIb3YI0T P CO3JaHUN BBICOTHOTO
000CHOBaHUS TOMOTPaPUYECKUX ChEMOK, a TaKkKe MPHU ONpeeNICHUH NPEBILICHUN U mepenaye
BBICOT HAa CTPOUTEINIBHBIX IUIONIAKAX.

bapomerpuyeckoe HUBEJIHPOBAHHME OCHOBAHO HA 3aBUCUMOCTH MEXKIY BBICOTOH U
atMoc(hepHbIM AaBiieHueM. {715 onpeneneHus NpeBbIIeHUH U3MepSI0T aTMoc(hepHoe AaBlieHne
U TEMIIEpaTypy B TOUYKE C MU3BECTHOM BBICOTOM M B TOYKAaX, BBICOTBI KOTOPBIX ompenessator. I1o

50



pPasHOCTSIM  JIaBJICHUN BBIYMCISIOT TPEBBIIICHUA. MeToa MpUMEHSIOT Npu  paboTax B
TPYIHOAOCTYITHOM MECTHOCTH, UM TIOJB3YIOTCS T€OJIOTH, reodr3uku. TOYHOCTh W3MEpPEeHU
3TUM METOJIOM HEBBICOKAsi: Ha paBHUHHOU MecTHOCTH — 0.5 M, B ropHoil — 1.5 M.

I'mapocraTuyeckoe  HHUBeJIMPOBAHHME OCHOBAaHO HA  CBOWCTBE  KUAKOCTH B
COOOILAOIIMXCS COCY/IaxX YCTaHABIMBATHCS HA OAHOM ypoBHE. IIpocTeiiimii ruapocTaTnyecKkuit
HUBEJIHMP MPEJCTaBIAeT COOOW JBa cocyda C JEICHHUSMHU, COCAMHEHHble HulaHroM. Cucremy
3aM0JIHAI0T AUCTUIUIMPOBAHHOM Bo1oM. TouHOCTh MeTo/1a oueHb Bbicokas (0,1 MM), TO3TOMY OH
NPUMEHSIETCS MPU MOHTaXE U BBIBEPKE KOHCTPYKLUUH IO BBICOTE, OCOOEHHO INpu padbore B
CTECHEHHBIX YCIIOBHSIX, IIPU Nepeaade OTMETOK 4Yepe3 BOAHBIC Mperpajibl, /Uil HAOMIOJCHUN 32
nedopMausMu COOpYKeHH (TUIOTHH, MOCTOB, YCKOPUTEIIEH 4acTHIl U TIp.).

Omnpenenenne npeBbIICEHUH M BBICOT TOYEK € MOMOIIbLI0O CIIYTHHKOBBIX M3MepeHHil.
ABTOHOMHOE ompeaeneHue BbicOT Todek ammaparypord [JIOHACC u GPS Bwmomnsiercs c
TOYHOCTbIO HECKOJIBKHUX METPOB, a ONPEEIICHUE MPEBBIIEHUN MEXIY TOUKAMU — C TOYHOCTBIO
10 — 15 mm.

I'eomeTrpnueckoe HuBeJupoBaHHMe. [‘eoMeTpuyecKO€ HUBEIMPOBAHUE BBINOJIHSAIOT,
UCIIOJIb3YSl HUBEIUP W HUBENUpHbIE peiiku. Husemup — mpubop, B KOTOPOM BU3HUPHBINA JIyd
IPUBOJAUTCS B TOPU3OHTaIbHOE MojoXkeHue. OTcueTsl OepyT MO LIKalaM YCTaHaBIMBAEMbIX
BEPTUKAJIBHO HUBEIHMPHBIX peek. OumdpoBKa mIKam Ha pedKax BO3pAcTaeT OT ISITKH PEHKH
BBepX. EciM Ha nmATKe peilku paciosiokeH HOMb MIKaIbl, TO OTCUET 10 PEHKE PABEH PACCTOSHUIO
OT MATKH JI0 JTy4a BU3UPOBAHMUSL.

['eomeTpryeckoe HHUBEIMPOBAHME BBIMOIHAIOT JIBYMsI criocobamMu — “U3 cepeauHbl” U
“pnepen’.

a) a)

Pucynok 21. HuBenupoBanue: a — U3 cepeluHbl; 6 — BIIEpe]; €€ — MCXOJHAs ypOBEHHas
MOBEPXHOCTb.

HuBennpoBaHue U3 cepeuHbI — OCHOBHOM cr1oco6. /11 n3MepeHus: MpeBbIeHUs] TOUKH
B nag toukoit A (puc. 21, a) HMBeNMp YCTaHaBIMBAIOT B CEpEAUHE MEXIY TOUYKaMM (Kak
IIPaBWJIO, HA PaBHBIX PACCTOSHUAX) W TNPUBOAIT €r0 BU3HPHYIO OChb B TOPU30HTAJIBHOE
nosioxkenue. Ha Toukax 4 u B ycTaHaBIMBAaIOT HUBEJIMPHBIE peKU. bepyT orcuer a mo 3anHen
petike u otcueT b o nepenHei petike. [IpeBbilieHne BEIYUCISIOT IO GOpMYyJIe:

h=a-b (15)
OOBIYHO 1711 KOHTPOJIA TPEBBIIMICHUE HW3MEPSIOT ABAXKABI — IO YEPHBIM M KPACHBIM
CTOpOHAM peeK. 3a OKOHYATENbHBIA pe3ynbTaT MPUHUMAIOT CPEIHEE.
Ecnm n3BectHa BricoTa Hp TOUKM A4, TO BBICOTY Hp TOUKHM B BBIUUCISIOT TTO hopMyIIe:

Hg = Ha + hag. (16)
[Ipu Husenuposanuu eneped (puc. 21, 6) HUBENHp YCTAHABIMBAIOT HAJ TOYKOH A u
U3MepsIoT (0OBIYHO C TIOMOIIBIO peiiku) BbICOTy mpubopa K. B Touke B, BBICOTY KOTOpO#
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TpeOyeTcss OmpeAenuTh, YCTAHABIMBAIOT peiiKy. [IpuBens BHU3HPHYIO OCh HHBEIUpa B
TOPM3OHTAILHOE IOJOXKEHHE, OepyT oTcyer b mo uepHO#W crTopoHe peiiku. Berumciaus
MIPEBBIIICHUE

h=k-b,

o popmyse (15) HaXoAAT BBHICOTY TOUKH B.

Ha ctpoutensHoil miomazake, rae Ha 3eMISHBIX padoTax, ykiaake 6eToHa win achaabTa U
np. TpeOyercss ¢ OIHOW CTOSHKM HHBEIHMpA OMNPEAETHTbh BBICOTHI MHOTHX TOYEK, CHadaia
BBIUMCIISIIOT OOIIYIO JJIE BCEX TOYEK BBICOTY Hry rOpH30HTa MHCTPYMEHTa, TO €CTh BBICOTY
BU3UPHOU OCU HUBEIUpPaA

Hri = Ha + K,

a 3aTCM — BBICOTHI OIIPECACIIACMBIX TOYCK

Hi=Hrmu—b1, Ho=Hm—-by, ..., (17)

rae 1, 2, ... — HoMepa onpeaeIsieMbIX TOUEK.

Ecnu Touku 4 u B, pacroysioxkeHsl Tak, 4YTO U3MEPUTh MEKy HUMH IIPEBBIIIEHUE C OJHON
YCTaHOBKM HMBEJINPA HEBO3MOKHO, IPEBBIIIEHNE U3MEPSIOT 110 YaCTAM, TO €CTh IPOKJIAaAbIBAIOT
HHMBeJUPHBIN X0 (puc. 22).

Hexoonan YPOGETRAR NOSELXHOCTNG

Pucynok 22. HusenupHsIil X0

[TpeBblmeHNs BBIYUCIAIOT 110 (popmynam (cM. puc. 21):

h1 =a; — by;
h, = a; — by;
hs = az — bs;

[IpeBpilieHNEe MEXy KOHEYHBIMH TOYKaMU XoJa A U B paBHO CyMMe€ BBIYMCIEHHBIX
IIPEBBIILICHUI

hAB = hl + h2 + h3, (18)

a BbICOTa TOYKHM B onpenenurcs o Gopmyse (17).

Xoa pa0dorsI:

Brimonnenue nabopaTopHOi paboThl O MHAUBUIYaJIbHBIM TOUKAM.
Odopmnenune matepuarna.

IHopsinok BbINMOIHEHHs PA0OTHI:
1 HuBenupoBaHue TOYEK MPSMBIM U OOPATHBIM XOJJOM.
2 O6paboTKa )XypHaIa HUBEITHUPOBAHMSI.

®opma npeacraBiaeHus pe3yabTara:
[IpenocraBuTh OTUET 1O paboTe B TETpaau A 1a00paTOPHBIX padoT.
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Paznea 5. I'eonesndeckue padboTsl NIPH BePTHKAJIBHOM
IJIAHUPOBKE Y4aCcTKa
Tema 5.1. Peabed mectHocTH. [IoHAATHE 0 TOPU3OHTAJISIX.
IIpakTuyeckasi padora Ne 4. BoinoJiHeHHe MOCTPOEHHsI IUIAHA B TOPU30HTAJISIX
AHAJINTHYECKHM METOAOM 10 MHAUBHAYAJIbHBIM 33/IaHUSIM.

Hesas padoThi: HayunThest n300paxars penbed MECTHOCTH Ha IJIaHE TOPU3OHTAIISIMH.

Boinosainus pa6orty, Bel Oynere:
YMETB:
- CTPOUTD IIJIaH B TOPU3OHTAJIAX.

MarepuajibHoe o0ecnieyeHue:
CXCMBI, IUTaAKAThl, MTHAWBHUYAJIbHBIC 3a1aHU .

3aganue:
1 N3006pa3uth penbed MECTHOCTH Ha IUIaHE TOPU3OHTAIISIMHU.
2 BBINOJIHUTE pacyeT TOYEK.

ITopsinok BbINOJIHEHHS PadOTHI:

1 ITocTpouTh YepHOBOH IJIaH B TOPU3OHTAIIAX.

2 BBINOJIHUTE pacyeT TOYEK.

3 ITocTpouTh YMCTOBOM IJIaH B FTOPU3OHTANIAX B MacuTade.

Cnoco0blI MoCTpOeHNSI TOPU30HTAJIEH 110 0TMETKAM TOYEK.

[l npoBeieHrs TOpU30HTAIEH Ha IJIaHE HYKHO HAaHECTU XapaKTEepHbIE TOUKHU, CHATHIEC Ha
MECTHOCTH, W BBIIIUCAThb MX BBICOTBHL. Te TOYKHM, MEXKIY KOTOPBIMH 3€MHas IIOBEPXHOCTb HE
UMEET MEPEIOMOB, T. €. UMEET MOCTOSIHHBIN YKIIOH, COEIMHUTD JIMHUSMHU.

Jlaee Ha KaXI0Ml JMHUM HWHTEPIOJMPOBAHMEM HAXOIAT TOYKH IIEPECEUCHMS €€
TOPU30HTAIIIMUA U OTMEYAIOT BBICOTHI 3TUX TOPU30OHTAJIEH.

CoenvHMB 3aT€éM IUIAaBHBIMU KPUBBIMM JIMHUSAMU TOYKH C OJMHAKOBBIMH BBICOTaMH,
MOJTy4aroT U300pakeHne penbeda MECTHOCTH Ha TUIaHe.

Taxkum o0pa3oM, 3ajaya MOCTPOCHUS TOPU30HTANEl Ha IUIaHE B OCHOBHOM CBOIMTCS K
YMEHHMIO HAXOJWUTh MPOEKIHMHU TOYEK MEepeceYeHUs] TOPU3OHTAISIMH JIMHHUI, OTMETKH KOHIIOB
KOTOPBIX U3BECTHBI, IIPH ITOM BBICOTA CEUEHUS pelibeda T0JKHA ObITh YK€ YCTAaHOBJICHA.

Ota 3ajaya Ha3bIBAETCS HHTEPIOIMPOBAHHEM TOPHU3OHTAJEH, T. €. HaX0XKJIECHUEM
IIPOMEXKYTOUHBIX 3HAaYEHHUH BBICOT TOPU30HTANIEH IO OTMETKAM TOYEK.

WuTeprionupoBaHre MOXKHO POU3BOAUTH aHATUTUYECKUM WIIH IpadUuecKuM criocodoMm.

Amnanutnudeckuil crnoco6. ITo n3BectHbIM BhicOTaM To4dek A U B u paccrosuuto d mexnay
HUMU (pUCYHOK 3.6, a) HEOOXOJUMO HAMTH BEJIMYMHBI paccTossHUM di 1 dz OT TOUKH A 110 TOUeK
Mopu Ng ¢ ormerkamu Hy, 1 Hn, paBHBIME OTMETKaM TOPU30HTANICH.

Pucynok 3.6 — AHanuTHUECKUl cr1ocoO HHTEPIOIUPOBAHUS
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U3 mompobus tpeyronsHukoB ABBo, AMMo 1 ANNgp Haxoaum:
d1 = dh1/ h; d2 = dhz/ h,
r;[eh=HB—HA; h]_: Hm — Ha, h2: Hn — Ha.
Ha nmane otkmagsiBatoT oTpe3ku diu dy m momydaror Toukd Mou No, y KOTOPBIX
NOJANUCBHIBAIOT MX OTMETKH. Cleayer OTMETHTb, YTO WHTEPIIOJIMPOBAHUE TIOPU3OHTANIEH
IIPOBOJST TOJIBKO IO JIMHUSAM C PABHOMEPHBIM CKATOM.
Ha pucynke 3.6, 6 nokasaH ciy4ail HEIIpaBUILHONH MHTEPIOISIIUN MEX Ty Toukamu A u C
C HEpaBHOMEPHBIM CKAaToM MeCTHOCTH. Kak BHIHO W3 pUCYHKA, BMECTO JCHCTBUTEIBHOTO
NOJIOXKEeHHU Touku B Oyzner monydena Touka B u coorBercTBeHHO BMecTo Hp Oyner momydyena
HeBepHast BeicoTa Hp.
['paduueckuii cnoco0. MHTepnoiaupoBaHWE 3THM CIIOCOOOM BBIIOJIHSIOT C ITOMOIIBIO
MWIIMMETPOBOM MM IPO3payHOi Oymar.
[lpy HaTMUMM MWLIMMETPOBOM Oymaru ee MpHKIaAbBalOT K juHuM 1wiana AB. Ilo
OoTMeTKaM KOHLOB AB cTposT npoduis 3toit munun. [IpoexkTupyst 3aTeM Ha JMHUIO II1aHA TOYKU
nepeceueHus] JTMHUMA TPOQHIIs C JUHUAMH MHUJUIMMETPOBON OyMard, MpUHSATBIMHU 32 CEKYILUE
IUIOCKOCTH, ITOJIy4aroT UCKOMBIE TOUKH M u N.
[Tpu HayMuuM npo3payHoil Oymaru (BOCKOBKH, KaJIbKH), Ha HEW NpeABapUTEIbHO HAHOCST
psA PaBHOOTCTOAIIMX APYr OT Apyra NapajuleJbHBIX JIMHUH, KOTOPBIM HIPHUIAIOT OTMETKH
CEKYyILUX IJIOocKocTel. BOCKOBKY HakyIaapIBalOT Ha IUIAH TaK, YTOObl KOHEYHbIE TOUKHU JIMHUU
IUIAHA 3aHsUIM TIOJIOXKEHHE, COOTBETCTBYIOIIEE HX OTMETKAM MEXAY JMHHMSIMH BOCKOBKH
(pucyHnok 3.7). [laniee ToOuku nepeceyeHus JIMHUU IUIaHa C JIMHUSAMU BOCKOBKHU NE€PEKAJIbIBAIOT Ha
1aH. 9To 1 OyAyT UCKOMbIE TOUKH Ha IIaHE.
1. Buowt u gpopmot penvedha.
Penbed) oTHOCHTCA K camblM CYIIECTBEHHBIM IIOKa3aTelIsIM CBOMCTB MECTHOCTH.
OneMeHTHl penbeda MPEeACTaBIAIOT co00i Hanbojee CTOWKHE YKPBITHS W OPHEHTHPBI, YTO
0COOEHHO Ba)KHO YUYUTHIBATh B YCIOBUSAX IPUMEHEHHS SIEPHOTO OPYKUSI.
[Tnockue yyacTku 36MHOM IOBEPXHOCTH BCTPEUAIOTCS BECbMa PEAKO J1a’Ke Ha paBHUHE.
B ocHOBHOM ke penbed MECTHOCTH COCTOMT M3 BBINYKJIBIX (BO3BBIIIEHHBIX) M BOTHYTBIX
HEPOBHOCTEMW, CaMbIX pa3IMYHbIX 110 cBoel (opMe u pazmepam. OTenbHbIE HEPOBHOCTH 3€MHOM
MOBEPXHOCTH MHa4e Ha3bIBaloT (popmamu penbeda. Pasnnyaror kpynHble GopMBbl TOBEPXHOCTH
CyIlIY, 3aHUMAIOIINE CPaBHUTEIbHO OOIIMpHBIE Teorpaduyeckue pailoHbl (HalpuMep, TOpHbIE
XpeOTbl), M MEHee 3HAuuTeJbHbIE IO pa3MepaM HEPOBHOCTH 3E€MHOM IOBEPXHOCTH,
IpEeJICTaBIISIIOIINE 31IeMEHTapHbIe (POPMBI penbeda, U3 KOTOPhIX OH COCTOUT.
Kpynnsle ¢opmbl penbeda B (uznueckoi reorpaguu NpUHIATO MOAPA3ENiTh Ha JBa
OCHOBHBIX BHUJA: Topbl (WM TOpHbIE OOJACTH) M PaBHUHBL. OTHU OCHOBHBIE ()OPMBI B CBOIO
ouepeib NOAPa3AEIIAIOT B 3aBUCMOCTH OT UX BBICOTHI HaJl YDOBHEM MOPSI Ha FPYIIIIbL:
a) TOpBI:
— Hu3kue ropsl — 500 — 1000 m;
— cpenHeBbicoTHBIE TOpBI — 1000 — 2000 M;
— BbICOKHE TOpbI — cBbIie 2000 M.

0) paBHUHBI:
— HU3MeHHOCTH — Hike 200 m;
— Bo3BbIIeHHBIE paBHUHBI — 200 — 500 M;
— IUIOCKOTOPbsI — cBbIlIE 500 M.

DneMeHTapHbIe GOpMBI penbeda BechbMa pazHo00pa3Hbl. OTHAKO BCE MX MOYXHO CBECTH K
CJICAYIOIIMM ISTH TUIIOBBIM (hopmam:

1) T'opa — 3HauMTENBbHOE MO BHICOTE KYMOJIOOOPAa3HOE WM KOHUYECKOE BO3BBIIIEHUE C
Oosiee WM MEHee SIBHO BBIPRXXKEHHBIM OCHOBaHMEM — mojomBoi. HeGombimas ropa BbICOTOU
MeHbmie 200 M M KpPYTH3HOM CKaTra MEHBbIIE 30° HasbiBaeTCS XONMOM (BbICOTOH), a
HCKYCCTBEHHBIN XOJIM — KypraHOM.

2) KotnoBuHa — 3aMKHyTas yaiieoOpaszHas BHaJuHAa. B HEKOTOpBIX KOTJIOBUHAX JIHO
3a00JI0YEHO HJTU 3aHSTO 03€POM.
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3) XpeOGer — BBHITAHYTOE B OIHOM HANpaBJICHUM BO3BBIMICHUE. JIMHUS COENMHEHHS
MIPOTUBOINOJIOXKHBIX CKaTOB XpeOTa Ha3bIBaeTCs XpeOTOBOM JMHUEH WU BOJOpa3aesioM. OTy
JMHUIO YaCTO HA3bIBAIOT TAKXKe TOMOTpapuuecKuM rpedHeM MK IPOCTO IpeOHEM.

['opublit XpebeT — 1enb rop, NPoCTUpArOIIascs B OJHOM HampasiieHuu. BeicTynatoriue
Y4acTH TOPHOTO XpeOTa 00pa3yroT BEPIINHBEI.

BoITsIHYTBIE BO3BBILICHHS C OUYEHb MTOJIOTUMU CKaTaMU, TOCTEIIEHHO

NEePeXOASIIMMH B PaBHUHY, Ha3bIBAIOTCS YBATAMHU.

z 4) JlomwmHa — BBITAHYTOE YIIIyOJICHHE,
MTOHIKAOIEECS] B OHOM HAIpaBJICHUH (MMEET
CKaThl C YETKO BBIPAKEHHBIM  BEPXHUM
neperuoom — GpoOBKOiA).

S JIunuo 1o AHY, K KOTOPOW HAaIpaBJICHbI
CKaThl JIOIIMHBI, Ha3bIBAIOT BOJIOCIMBOM, HHOT/IA
OHA SIBJISIETCA JIO)KeM pyubs. JIOUIMHBI OOBIYHO
XOpOIIO  3aZepHOBaHBI,  YacTO  OBIBAIOT
3apOCIIMMHU  KYCTapHUKOM WJIM JIECOM; JHO
MHOTJa 3a00JI04YEHO.

bonpmive ©  MmIUpOKHE JIOMIMHBI  C
MOJIOTUMH CKaTaMu M c1a00 HAKJIOHHBIM JTHOM
Ha3bIBAIOTCA JIOJIMHAMU. B TopHOW MecTHOCTH
BCTPEYAIOTCSl y3KHE W TIyOOKHE JIOIUHBI C
MOYTH OTBECHBIMU, OOPBIBUCTHIMU CKaTaMH, OHU
HA3bIBAIOTCSA YIICIbIMHU.

K pa3sHOBUAHOCTSIM JOUIMH OTHOCSTCS TakKke
oBparu u Oanmku. OBparm — 3T0 OoJybIIHe
riryobokue MIPOMOUHBI c KPYTBIMHU
He3aJepHOBaHHBIMU CKaTaMH. VX IJTMHA MOXET
nocturatb 5 — 10 kM, royomna — 1m0 30 M,
mpruHa — 10 50 M u Oonee. OBparu HUMEIOT
LIMPOKOE PACMpPOCTPAHEHUE U BCTPEUAIOTCS B

- \-/_\/ caMbIX Pa3HOOOPA3HBIX YCIOBHSIX Ha PABHUHHOMN
U XOJIMUCTOM MECTHOCTH, Ha CKJIOHaxX Iop H
: 5.

JdXpebem 4 Jomura

.Ledngsura nomuH. OHHM 00pa3yloTcss W W3 TOAa B TOJ
DneMeHTapHbIe (hopMBbI penbeda. YBEIUYMBAIOTCS TIOJ] JICHCTBHEM TalloW U
HO)KHCBOﬁ BOJbI B PBIXJIBIX u

JIETKOPa3MbIBAEMbIX IPYHTAX.
B npearop},ﬂx M Ha BO3BBIINNICHHbBIX KaMCHUCTBIX paBHI/IHaX HUHOorzga BCTpe‘-IaIOTCSI y3KI/Ie,

IyOOKO MPOpEe3aHHbIe PeKaMH PACIIENIUHBI C TIOYTH OTBECHBIMH WIJIH CTYMEHYAThIMU IIEKAMU —

3TO KaHBOHBEI. Nx FJ'Iy6I/IHa MOXET JOCTHUI'aTh HECKOJIBKUX JE€CATKOB, a UHOT'/Ia U COTCH MeTpOB.

5) CennoBuHa — MOHIKEHUE HA TpeOHE XpeOTa MeX Iy ABYMsI CMEKHBIMH BEPITUHAMHU; K
Hell C JByX MPOTHUBOIOJOXKHBIX HANpaBJIEHUH, MONEPEYHBIX K XpeOTy, MOAXOASIT CBOUMHU
BEPXOBbSMHU JIONIMHBI. B TOpax moporu u Tpombl uepe3 XpeOThl MPOXOJAT MO CEIJIOBHHAM,
KOTOPBIE HA3BIBAIOT TMEPEBAIAMH.

TunoBble ¢opmbel penbeda MOTyT HMETh pa3IUYHOE TAKTUYECKOE 3HAaYeHUE B
3aBHCUMOCTH OT BBIIIOJIHACMBIX 3a1a4, YCJ'IOBI/II\/'I O6CTaHOBKI/I 158 xapaKTepa MECTHOCTH. O}IHaKO B
[EJIOM O HUX MOXXHO CKa3aTh clieAyroliee. Bo3BblmeHus penbeda, MOCKOIbKY C HUX JIydlle
MIPOCMATPUBAETCSI MECTHOCTh, HanbOosee YIAOOHBI /I OpraHu3allid C HUX HAOIIOIEHUS W
BEJICHUS OTHSI U3 CTPEIKOBOro opyxkus. Ocobo BaxHOE 3HAYEHHE B 3TOM OTHOLICHUH HUMEIOT
KOMAHIHBIC BBICOTBI U BO3BBIIIICHHBIC y‘-IaCTKI/I, FOCHO}ICTBYIOHH/IQ Hazq OKPY)KaIOHIef/’I
MECTHOCTBIO, C KOTOPBIX OTKPBIBAETCS HAMIIYUIITHI 0030D.

JlouuHel, Oanku, OBpard BBITOJHBI B KaueCTBE YKPBITUW M CKPBITBIX NyTeH ajs
MPECTYNHUKOB. bosbIioe 3HaUeHHe KaK YKPbITUS MUMEIOT JaXe HE3HAYUTEIbHbIE HEPOBHOCTHU
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(Oyrpbl, AMBI, TPOMOUHBI, BOPOHKH OT pa3pbIBOB CHAPSAAOB U MHUH). OHM IIMPOKO UCTIOIb3YIOTCS
npu rnepedexKax U Mepernoa3aHusx Mo OrueM NpOTHBHHUKA.

[IpomMouHBI M Opyrue Menkue CKIAJKu penbeda, B TOM YHCIE KaHaBbl, IPUIOPOKHbIC
KIOBETHI, HACHIIU, BHIEMKH U T. M., MOTYT CIIY>)KHTb HEKOTOPOH 3alllUTOW M OT MOPa’Karolero
neiictBus  saepHoro  opyxwus.  OpHako — HamOojiee  HAJCKHBIMH  €CTECTBEHHBIMU
MPOTUBOSACPHBIMU YKPBITHSMH JUISL KUBOW CHJIBI U TEXHUKU SIBJISIIOTCS BBICOKME U KPYThIE
(6onee 10°) ckaTbl BO3BBIIEHHOCTEH, OOpaIieHHbIE B TPOTHBOIIOJIOXKHYIO OT 3IMUIEHTPA B3pHIBA
CTOPOHY, a TaKXe y3Kue, ITyOOKHe U M3BHJIMCTHIC JIOUIMHBI, OBparu U Oajiku, pacrooKeHHbIE
NEPIEHIUKYJISIPHO WM MO YIJIOM K HAllpaBJIEHUIO pacIPOCTPAHEHUs yIapHON BOJIHBI.

2. Cywgnocmv uzooparicenusa penvegha 20pu3oHmanamu Ha monozpaghuuecKux
Kapmax.

Tonorpaduyeckas kapTa JAOKHA JaBaTh TPEXMEPHOE IMIPEJICTAaBICHHE O MECTHOCTH,
MO3BOJISASI HE TOJIBKO IPOU3BOAUTH HM3MEPEHHUS B TOPU3OHTAIBHON IIJIOCKOCTH, HO U
OTpPEACIATh MOJIOKEHUE PA3JIMYHBIX TOYEK M OOBEKTOB MECTHOCTH IO BBICOTE. YTOOBI
OTYETIMBO M TOJHO HPEACTaBIATH cede MECTHOCTh IO KapTe, HeOOXOAMMO, MPEXIE BCETO,
XOpoIIo pa3duparbcs B M300paKEHUHM Ha Hel penbeda, T. €. yMEeTh ObICTPO U MPABHIBHO
OIpPEEIATh M0 KapTe:

— BHJIBI HEPOBHOCTEW 3€MHOU MOBEPXHOCTH, UX B3aMMHOE IMOJIOKEHHUE U CBSI3b MEXKIY

co0oii;

— B3aUMHOE IIPEBBILICHUE U A0COIIOTHBIE BHICOTHI TOUEK MECTHOCTH;

— (OpMBIL, KPYTH3HY U MIPOTSHKEHHOCTH CKaTOB.

Ha coBpemeHHBIX TOmorpaduyecknx Kaprax penbed Hn300paxkaercsi TOPU30HTAISIMH, T.€.
KPUBBIMHM 3aMKHYTHIMH JUHHsAMH. Kaxkmas nauHus 0003HayaeT Ha KapTe TOPU3OHTAIbHBIN
KOHTYpP COOTBETCTBYIOIIEH HEPOBHOCTH, BCE TOUKU KOTOPOT'O PACIIOJIOKEHBI HA MECTHOCTH Ha
OJIHOM U TOM K€ BBICOTE HaJl YDOBHEM MODSL.

UYroObl nydie ySICHUTH CYIIHOCTh M300paKeHHs pelibeda TOPU3OHTAISIMHE, MPEICTABUM
cebe OCTpOB B BUJE TOPHI, MOCTETIEHHO 3aTOILIIEMOI BOI0M. JlOMyCTUM MpHU 3TOM, YTO YPOBEHb
BOJIbl TOCJICJIOBATEIbHO OCTAHABIMBACTCS Yepe3 OJMHAKOBbIE NMpPOMEXyTkH 1o BbicoTe (h).

CymHocTh n300pakeHus penabeda ropu30HTAISIME.

KaxmoMy ypoBHIO BOJBI, HauWHas C MCXOJHOTO YPOBHS, OYIET COOTBETCTBOBATH CBOS
OeperoBast IMHUS B BUJIC 3aMKHYTOW KPUBOM, BCE TOUKUA KOTOPOW UMEIOT OJIHY U TY )K€ BBICOTY.
OTH JIMHUK MOKHO PACCMaTPHUBATh U KaK CJIEIbI CCUECHUSI HEPOBHOCTEH MECTHOCTH YPOBEHHBIMHU
MOBEPXHOCTSIMH, MapaJICIbHBIMU YPOBEHHOW TMOBEPXHOCTH MOPS, OT KOTOPOH BEIETCS CUET
BBICOT. MICXO/1s1 M3 3TOT0, pACCTOSHHUE 110 BBICOTE MEKY CMEKHBIMU CEKYITUMH ITOBEPXHOCTSIMU
Ha3bIBaeTCs BbicoToM ceuenus (h).

Ecnmu Bce 3TW JMHMM paBHBIX BBICOT CIPOEKTHPOBATh OTBECHBIMH JIMHUSAMH Ha
OCHOBHYIO, YPOBEHHYIO MOBEPXHOCTbh, T.€. HA YPOBCHHYIO MOBEPXHOCTh MOPSI, U U300pa3uTh B
3aJJaHHOM MacITade Ha KapTe, TO IMOJYYUM Ha Hell M300paXkeHHe TOPhI B BH/IE CHCTEMBI KPHBBIX
JUHUAN. DTO ¥ OYAYT TOPU3OHTAIIH.

13 paccMOTpEHHOT0 MpuMepa MOKHO CIeNIaTh CIICAYIOIIUE BHIBOJIbI:
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1. Bce ToukM TaHHOW FOPU30HTAIN UMEIOT OJIHY U Ty %€ BBICOTY HaJl ypOBHEM Mopsl. BricoTa
9TUX TOYEK OTJIIMYAETCS OT BBICOTBHI TOUYEK CMEXHOW FOPU30HTAIM Ha BBICOTY cedeHus. [Ipu
JTAHHOM BBICOTE CEUEHUs], YeM OOJIbIle TOPU3OHTANICH HA CKaTe, TEM OH BBIIIE, a YeM OJInxKe
TOPU30HTAIIN OJIHA K APYTOH, TEM CKaT Kpyde.

CrnenoBartenbHO, 110 YUCITy TOPU3OHTAIEH MOKHO ONPENENIATh MPEBBIIICHNE OJHUX TOYEK
MECTHOCTH HaJ JAPYTUMH, a IO PACCTOSHUIO MEXIY TOPU3OHTAISIMH, T.€. MO BEIUYHMHE
3aJI0KeHUS CYAMTh O KpyTW3HE cKara. HampaBineHwe ckata B KaXIOH €ro TOUKe
NEPIEHIUKYISAPHO K TOPU3OHTAISM.

2. Hauepranme u Bce WU3rHObl TOPH3OHTANCH Ha KapTe COXPAHSIOT THoxo0ue
COOTBETCTBYIOIIMX WM JIMHUI PaBHBIX BBICOT Ha MecTHOCTU. CleAoBaTelbHO, M0 HaYEPTAHUIO
TOpPU30HTANICHl Ha KapTe MOXKHO CYAWTh O ()OopME M B3aMMHOM pPaCIOJIOKEHUU HEPOBHOCTEH
MECTHOCTH.

2.1 Buowt 2opuzonmaneii na monozpaguueckux Kapmax.

Bricora ceueHus s u3o0paxeHus peibeda rOpU30HTAISIMU 3aBUCUT OT MaciuTada, B
KOTOPOM COCTaBJIsIeTCS KapTa, W OT Xxapakrepa penbeda. UtoObl m3o0Opaxenue penbeda
MONyyanoch Ooliee  BBIpA3UTEIbHBIM W HArJIAJHBIM, BBICOTA CEUEHUS Ha KapTax
IUIOCKOPAaBHUHHBIX PAlOHOB, OTJIMYAIOIIUXCS BECbMa IOJIOTUMH (opMaMH HEPOBHOCTEH,
Oepercst B 1Ba pa3a MEHbIIe OOBIYHOM, TaK Ha3bIBA€MOW HOPMAJIbHOW BBICOTHI CEUEHUS, a Ha
KapTax BBICOKOTOPHBIX pallOHOB — HA000OPOT, B IBa pa3a OoJIbIIE ee.

HopManbHOW BBICOTOM CeYEeHMs, YCTaHOBJICHHOW MJisi KapT OCTAJbHBIX pPailOHOB,
cuuTaercsi BbicoTta cedeHus, paBHas 0,02 BenuuuHbI MaciiTada KapTbl, T. €. 5 M I KapTbl
MacmTaba 1:25 000 (BenmumHa MacmTadba 250 M) u coorBercTBeHHO 10, 20 1 40 M 115 Kapt
macirados 1:50 000, 1:100 000 u 1:200 000.

['opu3oHTanM Ha KapTe, COOTBETCTBYIOLIUE YCTAHOBIIGHHOH IJIsi HEe BBICOTE CEUCHHUS,
OPOBOJATCS  CIUIOIIHBIMH ~ JIMHUSAMH W HAa3bIBAIOTCS OCHOBHBIMH, WM  CIUIOUTHBIMH
ropusoHTanssMu. Hepenko ObIBaeT, 4To MpH JaHHOW BBICOTE€ CEUEHHUS BaKHBIE MOJIPOOHOCTU
penbeda He BBIpAKAIOTCS HA KapTe, TaK KaK HaXOAATCS MEXIY CEeKYIIMMH MOBEpXHOCTSAMH. B
3TUX  CllyyasX, [OMHMO  OCHOBHBIX  TOpPHM30HTaJiel,  NPUMEHSAIOT  IIOJOBUHHBIE
(TTOJTyTOPU30HTAIN); KOTOpBIE TPOBOAATCS HAa KapTe dYepe3 TIOJOBHHY OCHOBHOHM BBICOTHI
ceueHus. B oTnMume OT OCHOBHBIX TOPM3OHTAJEHl IMOJIOBUHHBIE T'OPU30HTAIN BBHIYEPUUBAIOT
IPEPHIBUCTHIMH JTHTHHSIMHU.

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

| BcnomoraTe nuan

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

BCIIOMOraTeNbHble Topu3oHTanu. [
oOyieryeHusl cyera TOpU3OHTalel, Mpu i
OIpeIeNIEHUU BBICOT TOYEK MO KapTe BCE
CIUIOIIHbIE TOPU30HTAIIN,
COOTBETCTBYIOIIME MATHUKPATHON BBICOTE
CEUEHHUs, BBIUEPUMBAETCA  YTOJIIEHO
(yroniéHHbIe TOPU3OHTAIIH).

Bce ropusoHTanMm Ha Kaprax s KapTe FOPU3OHTATLIMHU.

JTy4lied YUTaeMOCTH HU300pa’keHusi penbeda medaTaroTcss KOpuyHeBOM kpackoi. OcHOBHas

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

oy
T T e ———
e OCMOGN MO FODNBOHTAR. |
- =} N~ '
S -/x\__,-“ R WL
. KTy F pic s
g N ey, PN N e
I ) [ e ) Beaomoratonsnan
Ay A% TOPNSOHTRAM

N3o06pakeHne >11eMeHTOB penbeda Ha

2.2 Ocobennocmu uzobpasicenus penvegha 20pusoOHmManimu Ha Kapmax macuima6ooe 1:
500 000 u 1: 1000 000.

N3o6paxenue penbeda TOpU3OHTAISIMH Ha KapTax MEJIKOro MaciiTtada MoJaydyaeTcs
HE/I0CTaTOYHO HArisAHbIM. /1 ycTpaHeHus 3TOro HeAO0CTaTKa Ha KapTax MacmTabos 1:500000
u 1:1 000 000 uzoOpakeHue ropHOro peibeda rOpU30OHTAISIMU JIOTOIHIETCS OTMBIBKOH, T.€.
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OTTEHEHHEM CKaTOB HEPOBHOCTEW. TeHHM IpU 3TOM HAKIAABIBAIOT CEpOil Kpackoi, OOBIYHO Ha
BOCTOYHBIE U F)KHBIE CKaTHI.

Ha kapre macmraba 1:500 000 wu3obpakeHue ropHOTO penbeda TOPU3OHTAISIMH
JOTIONHSIETCA HE TOJBKO OTMBIBKOW, HO M IOCIOMHOM OKpPacKOW BBICOTHBIX cl0€B. Ciou mpu
3TOM IOKPBIBAIOTCSI KOPUYHEBOM KPAcKOW pa3IMYHbIX TOHOB IO MPUHIMUIY, YEM BBIIIE, TEM

TEMHEC.

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

Bun,

B3alMHOE TIOJIO)KEHHWE U CBSI3b MEXAy co00il HepoBHOCTEH penbeda Jerko
pacrno3HalTCsl 10 HA4YEepPTAHMIO TOPU30HTAJIEM M HaIPaBJICHUIO CKATOB.

CpaBHuBas

n300pakeHusl TOpbl U KOTJIIOBUHBI BUIHO, YTO OHM BBIMVIAIAT HAa KapTe OAMHAKOBO — KakK
3aMKHYTbIE TOPU30HTANU. Takke CXOXKU MeXAy co0oi n300pakeHHs XpeOTa M JIOUIUHBIL.
OTnuuuTh MX MOXKHO JIMIIb [0 HANpaBI€HHUIO CKaToB. Ilo3TOMYy BaXXHO Hay4dMThCA
OIIpENENATh HAIPaBJIEHUE 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;

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-
wall omMemiy )

1o pacnonomenuio sodoesos

{nowumenuo scazda & emopony
éofoena )

Komaoauna

C

Omnpenenenne Gopm penbeda Mo yCIOBHBIM 3HAKaM.

Ompenenenne Qopm penbeda
IPOU3BOJIUTCS T10:
a)  yKazaTrelsM  CKaToB  —

mTpuxaM, pacCTaBJICHHBIM Ha
TOPU3OHTAIAX IO HAIIPaBJICHHUIO
IIOHMIXXCHUA CKATOB,

0) OTMETKaM
ropu3oHTalleii —  IU(GPOBBIM
MOJIMUCAM Ha TOPU3OHTAIIAX,

MOKA3bIBAIOIINM HX BBICOTY Haj
ypoBHEM Mops. Bepx uudp
Bcerna oOpamieH B CTOPOHY
ITOBBIIIICHHS CKATa;

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

"HU3KUX TOYCK NOJIMH U OBpAros,

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

Kpome »toro, mms OwicTporo
yTeHusl penbeda HEoOXOAUMO
HAXOJIUTh XapaKTepHbIE JTMHUU U
TOYKH, COOTBETCTBYIOIIHE
TUNOBBIM (hopmam pernbeda:

1) BepuuHa camast
BBICOKAsI TOUKA TOPBI;

2) JHO KOTJOBHHBI
camasi HH3Kasg TOYKa
KOTJIOBUHBI,

3) cepemuHa CeIUIOBHMHBI — HamOoliee HHU3Kas TOYKA MEXKIY ABYMsI BBICOTaMH, OT
KOTOPOH B JIBE CTOPOHBI MECTHOCTb ITOBBIIIIACTCS U B JIBE — TIOHM)KACTCS,
4) BomoOpasneln — JIMHUSL, TPOXOAAIIas 0 TPeOHI0 XpeOTa;
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5) BOJOCIWB — JHMHUS, NPOXOJSIIasi O JHY JOMIMHBI M YacTO MEPeXONslias B Pycio
pyubs. Ilo 3TuM ToukaM M JMHUAM YAOOHO ONpEAENATh NOIBEMBI, CIIyCKH U CBOE
MECTO HaXOXJACHHUS.

3.1 Ocobennocmu uzodparxcenusn 20puU3OHMAIAMU PABHUHHO20 U 20PHO20 penbeda.

N300paxkenne penbeda TOPU3OHTAIAMU JaeT [JOCTATOYHO HArJSIIHOE M TIOJIHOE
npeicTaBieHue o (opme, pa3Mepax U B3aUMHOM pPaclOJIOKEHHMM HEPOBHOCTEH, I03BOJISAS
CPaBHMUTEIBHO IPOCTO OINpPENEIATh [0 KapTe HX KOJWYECTBEHHBIE XapaKTepUCTUKH. Jlaxke
Oeryioe 03HAaKOMJIEHHE Ha KapTe C I'yCTOTOM M HauepTaHWEM TOPU30HTAJEH JaeT BO3MOKHOCTh
Cpazy ke CyauTh 00 001eM xapakrepe peibeda, CHCTEME PACIIONOKEHHS U B3aMMHOM CBSI3H €T0
HepoBHOCTeH. OJ1HaKO M300paKeHHE T'OPU3OHTASIMU PA3JIMYHBIX THUIIOB pelibeda UMEET CBOU
0COOEHHOCTH, KOTOPBIE HEOOXOJMMO YUUTHIBATH TPU €T0 JETATbHOM M3yYSHHH IO KapTe.

HauOonee HarmsagHO mNpencTaBiseTCsl TOPU3OHTAISIMM penbed ¢ KPYHHBIMH, YETKO
BBIPQKEHHBIMU U TUIaBHBIMH (opmamu. M300pakeHune ke paBHUHHOTO penbeda IMmoiydaercs
MEHEEe BBIPA3UTENIbHBIM, TaK KaK FOPU3OHTAIN 3/1€Ch MPOXOAAT Ha 3HAYMTEIBHOM PACCTOSHUU
OlHA OT JpYyrod U HE BBIPAXKAIOT MHOTUX IOJIPOOHOCTEH, 3aKIIOYAIOIIMXCA MEXAY
TOPU30HTAJIIMU OCHOBHOT'O CE€UEHHUS.

[ToaToMy Ha IUIOCKOPAaBHHMHHBIX Y4YacTKaxX Hapsily C OCHOBHBIMHU (CIUIOIIHBIMH)
TOPU30HTAIIMU  MIPOBOJAT IOJYTOPU3OHTAIM, YTO YJIy4YlIaeT YUTAEMOCTb M HOJPOOHOCTDH
n300paxkeHus1 paBHUHHOTO penbeda. [Ipu n3ydeHuu no kapre ropHOro U CUILHOIIEPECEUEHHOTO
penbeda, NPUXOAUTCA HMMETh N0 C OYeHb I'YCTBIM pacloyiokeHueM ropusontaneil. Ilpu
00JbIION KPYTHU3HE CKAaTOB 3aJI0KEHUSI MECTaMH ObIBalOT HACTOJIBKO MaJlbl, YTO MPOBECTH 31€Ch
pa3zenbHO BCe TOPU30HTAIIN HE IPEACTABISIETCS BO3MOXKHBIM.

Hauwmensbiiee 3anokeHue, TOMyCKarolllee pas/ieIbHOE BblUEPUMBAHME T'OPU3OHTAJCH Ha
Kapre, npaktuiyecku paBHo 0,25 mm. KpyTusHa ckara, COOTBETCTBYIOIIAs TAaKOMY 3aJI0)KEHUIO,
HA3bIBACTCS MPEAENIbHON KPYTU3HOH, BbIpakaeMol ropu3oHTaidsiMu. OHa 3aBUCHUT OT BBICOTBHI
ceueHuss W macmraba kapTel. JlJi1 KapT BceX MacIITabOB C HOPMalbHOM BBICOTOM Ce4YeHHUs
npeienbHas KpyTU3Ha CKaTa, BbIpa)kaemMasi TOPU30HTAIAMU, paBHa npumepHo 40°. Jlns kaprt, Ha
KOTOPBIX BBICOTA CE€UEHUs 0OJIbIlIe HOPMAIBHOM, MpesieNnbHas KpyTU3Ha paBHa okojo 60°, a s
KapT C BBICOTOM CeueHHs] MeHee HOpMalIbHOW OHa mpuMmepHo paBHa 20°. Ilpu u300paxeHnn Ha
KapTe CKaTOB, KPYTH3HAa KOTOpBIX OOJbIle TMpeneabHOl, HO MeHee 65°, TOpH30HTAIH
BBIUEPUMBAIOT CJIUTHO OJIHA C JPYrol WM K€ MPOBOJAT HUX C Pa3psAKON, OCTaBIISISI MEXIY
YTOJNIIEHHBIMA TOPU3OHTAISIMM BMECTO YETBIPEX TOJIBKO JIBE WU TPU IPOMEKYTOUHBIE
ropu3oHTanu. OOpPBIBUCTBIE k€ CKaThl KPYTHU3HOH Oosee 65° (0OpbIBBI, CKalibl) M300pakaroT
YCIIOBHBIMH 3HaKaMH.

3.2 U3yuenue demanneii penvegha, He blpadsCarOWUXca 20pu30OHMAIAMU.

Msuorue mnoapoOHocTH penbeda, HMeromue OoyblIoe 3HAYeHHE, HEBO3MOYKHO
0TOOpa3uTh Ha KapTrax, TakK K€ Kak OOpBIBbI M CKaJlbl, TOJbKO FOPU3OHTAISIMU. JTO Kacaercs
[JIaBHBIM 00pa3oM OOBEKTOB, OTIMYAIOIIMXCS CBOeoOpazueM CBOUX (GOpPM M pa3MelleHHs
(Hampumep, OChINEH, Meniep, MoA3eMHBIX BHIPA0OTOK M Ip.) WM e HE3HAUUTEIbHBIX 110 CBOUM
pasmepaMm (KypraHoB, sIM, NPOMOMH, KapCTOBBIX BOPOHOK M T. 1.). Takue OOBEKTbHI, He
BbIpaXKarolfecss TOPU3OHTAISIMM, TII0OKa3bIBAlOTCSd Ha KapTax CIEUUaIbHBIMU YCIOBHBIMU
3HaKaMH.

PaccMoTpuM OCHOBHBIE MpaBWJIa NPUMEHEHHUS STHX YCJIOBHBIX 3HAKOB Ha KapTax.
EcrectBenHble oOpa3oBanus penbeda (OOpBIBBI, CKajbl, OCBIIM U T. I.) M300pa)xaroTcs Ha
KapTax YCJIOBHBIMHU 3HAaKaMH KOPWYHEBOTO IIBETa, KaK M TOPU3OHTAIM, a HCKYCCTBEHHBIE
oOpa3zoBaHus penbeda (HAChIM, BBIEMKH, KypraHbl U Mp.) U CKaJbI—OCTAHIIbI U300pakatoTcsi —
3HaKamMHl dYepHOro upera. L{udpbl, moanucaHHbIe PSIOM C YCIOBHBIMH 3HAaKaMHU OODPBIBOB,
OBparoB, NPOMOMWH, HacbINIEH, BBIEMOK, KypraHoB M sIM, O3HA4alOT B METpax HX BBICOTY Ha
nojomBoi win rayouny. Ecnum uudpoBas moamuch y oBpara WM NMPOMOWHBI JaHa B BUIE
JpoOu, TO YUCIIUTENh O3HAYAET IUPUHY, @ 3HAMEHATEIb — [ITyOHHY.
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OOprBIBBI 1 OOPBIBUCTHIE Oepera OBparoB, peKk U 03ep BBICOTOM Oosiee 1M Ha kaprax 1:25
000 u 1:50 000 (6omee 2 M Ha kaptre 1:100 000) m300paxkaroTcs CIUIONTHOW JIMHUEH C
3yOUMKaMH.

[IpoMOMHBI M y3KHE OBparu M300pakaroTcs OaHOW jauHUeH Ha kaptax 1:25000 u 1:50
000 nmpu mupune 10 5 M, a Ha kKapre 1:100 000 mpu mmpusae mo 10 m, Oomee mmpokue
nu300paxaroTcss B JBe JIMHUU. OBparu C 3aJepHOBAHHBIMU OpOBKAaMH, BbIpa)KarollHecs IO
HIMPUHE B MaclTade KapThbl, MOKA3bIBAIOTCS IITPUXOBBIM PUCYHKOM, KOTOPBIH 00O3HA4YaeT Ha
KapTe TOYHOE MOJI0KEeHUEe OPOBKH OBpara.

Oco0bIM yCJIOBHBIM 3HAaKOM ITOKAa3bIBAIOTCS BXOJbI B TELIEPhl M T'POTHl, @ B TOpax —
nepeBalibl ¢ yKa3aHHEM BPEMEHHU, KOI/la UMHU BO3MOXHO IOJIb30BAThCS. YUYACTKH, MOKPBHIThIC
BEYHBIMU CHETAMH U JIbJJaMH, U300pa)Kar0TCsi TOPU30HTAISIMUA CHHETO I[BETA.

4. Onpeoenenue adconOmMHBIX 6bICOM U 83AUMHO20 NPECLIUIEHUA MOYEK MECIHOCHU.

AOcComoTHasl BBICOTa TOYEK MECTHOCTH — 3TO BbICOTa €€ Hajl ypoBHeM banrtuiickoro
Mops (s Poccuiickux kapT). AOCOIOTHBIE BBICOTHI TOYEK MECTHOCTHU IO KapTe OMpPEeAessioT
110 TOPU3OHTAJISIM, UCTIOJIB3Ys UMEIOIMECS Ha KapTe BBICOTHBIE OTMETKH.

Ecnu ompenensiemast Touka pacroyio)keHa Ha TOPU3OHTANHU, TO €€ abCONIOTHAs BHICOTA,
OYEBHJIHO, PaBHA BBICOTE ITON TOPU3OHTAIH. ECIH K€ TOUKa HAaXOAUTCS MEXKITy TOPHU30HTAIISIMH,
TO HAJI0 OMpPENEIUTh BBHICOTY ONKaifliell K Hel HWKHEW TOPU30HTAIU M MPUOABUTH K ITOU
BEJIMYMHE TPEBBIIICHUE TAHHON TOYKU HAJ] TOPH30HTANIBI0. DTO MPEBBIIICHUE ONPEACIsIeTCs Ha
rJias.

B3aumHOe mpeBBIIEHHME TOYEK OIPEAESeTCs] KaK pa3HOCTb HX AOCOJIOTHBIX BBICOT.
Ecnu e TOYKM pacronoXeHbl Ha OJTHOM M TOM € CKaTe, TO 3ajjadya pPellaeTcss MpoCcTo MyTeM
MOJICUeTa YHCiIa MPOMEKYTKOB MEXy TOPU30HTAISIMH 3THX TOYEK: MX B3aUMHOE MPEBBIIICHHE
pPaBHO MPOU3BEICHUIO BBICOTHI CEUEHUS Ha IMOJYYEHHOE YHUCIO TMPOMEKYTKOB MEXKAY
TOPH30HTAIISIMU.

5. Hanpaenenue, gpopma u kpymusna ckamos. Onpeoenenue Kpymu3Hsl cKamoe.

CKart — 9T0 HaKJIOHHAs MOBEPXHOCTH GopMm penbeda. Hanbonee BaXKHBIM B TAKTUIECKOM
OTHOILEHUM SJIEMEHTOM KakJI0i HEPOBHOCTHU SIBIISIOTCS CKAaThl, T.e. oOpasyromnye ee OOKOBBIE
noBepxXHOCTH. K OCHOBHBIM XapaKTEPUCTHKAM CKAaTOB, OIPENEISIIOIINM WX TAaKTHYECKHE
CBOWCTBA, OTHOCSTCA:

— KPYTHU3HA, T. €. YIOJl HAKJIOHA CKaTa K TOPU30HTAIbHOMN IJIOCKOCTH,

— BBICOTA — IPEBBIILICHHUE BhICIIEH TOYKU CKaTa HaJl HU3IIEH,

— IUTMHA — IPOTSKEHHOCTH CKaTa.

HanpaBnenue, mo KOTOpOMY pPacCTOSHUE OT BEpXHEW TOUKM CKara JI0 €ro IMOJOLIBBI
SBISICTCS ~ KpaTyallliM, Ha3bIBaeTCd HANpaBIeHHMEM CKaTa, a [poeKnHs cKarta Ha
TOPU30HTAJIBHYIO IJIOCKOCTh — €r0 3aJI0’KEHHEM.

Kpyrn3na ckaToB OOBIYHO H3MEpSeTCs B TPagyCHOW Mepe U SBISETCS OCHOBHBIM
nokaszarejaeM HUX JOCTYNMHOCTH (mpoxoauMoct). Knaccugukanus ckaToB MO KpPyTH3HE U
NpUMEpPHBIE JaHHBIE, XapaKTEPHU3YIOUINE UX JOCTYITHOCTh, PUBEICHBI B TAOJIHUIIE.

HaumeHnoBaHue CKaTOB Kpytnzna IpeooIMMOCTh TOTHEMOB NP TBEPIOM TPYHTE
Hosorne Mo 10° J11s1 rpy30BBIX aBTOMOOWMIIEH C IIPHULIETIOM.
. JsI KOJECHBIX JICTKOBBIX M T'Py30BBIX (0€3 mpuuenos
CpenHeii KpyTHU3HBI 10° —20° A . 4 ( p )
aBTOMOOWMIIEH.

s aBTOMOOWMIIEH TOBBIIIEHHON MTPOXOANMOCTH, TPAKTOPOB U

KpyTtbi °—-30° .
pyThie 20°-30 TATavel: 0€3 MPUIIeTIOB — JI0 300, C TIPUIIETIOM — JIO 25°.
0 0
. Just TankoB 1 BMIT — o 30° — 35, a npu KOPOTKHX MorbeMax
Boab1oil KpyTU3HBI °—40°
0JIBIIONH KPYTH3 30°—-40 (10 10 M) — 510 40°.
O4eHb KpyThIe 40° — 60° J1yst HeGONBIINX 1OIpa3/ieTIeHNH (OANHOYHBIX COTPYIHHUKOB).
Jisi  HATPEHUPOBAaHHBIX COTPYAHHKOB CO  CIEI[HaJbHBIM
o
OO0pbIBUCTBIE Cspimiie 60 CHADSIKEEHEM.

TakTudeckn BaKHOE 3HAUYEHHE, OCOOCHHO B OTHOIIICHUU BJIVSIHHS HA YCJIOBUS HAONIONCHUS,
BEJICHUS OTHS M 3aIlUTHI OT HEro, uMeeT (popma ckaToB, T.€. X HadepTanue nmpodwib. [lo
ATOMY IPU3HAKY CKAThI IMOPA3ACIISIIOT HA: POBHBIE, BOTHYTHIE, BBIITYKIIbIE U BOJIHUCTBIE.
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PoBHBIN CKaT Ha BCEM NPOTSKEHUH MMEET OAMHAKOBYIO KPYTHU3HY; OH BECh XOPOIIO
MIPOCMATPUBAETCS M MPOCTPENINBAETCS OTHEM U3 CTPEIIKOBOTO OPYXHSI KaK CO CTOPOHBI IpelHS,
TaK U CO CTOPOHBI ITOJOLIBBI.

BoruyThlii ckar Kpyde K BEpIIMHE U TOJOXKE K IOOLIBE; B OTHOUIEHMH 0030pa U
oOcTpena oH 00ajaeT B OCHOBHOM TE€MH K€ CBOMCTBAMH, UTO U POBHBIH CKar.

Brinykiiblii ckat, HA000POT, MOJIOKE K BEPIIMHE U Kpyde K MOJIOIIBE; €r0 HUXKHSS 4acTb
HE MPOCMATPUBACTCA U HE MPOCTPEINBACTCS HACTHIILHBIM OTHEM C TpeOHSs, a BEpXHSA 4acTh — CO
CTOPOHBI MOOIIBBI.

BosHUCTBIN cKaT mpencTaBisieT co00i coueTanne CKaTOB Pa3InYHON (pOpMBbI; B Tpoduib
OH MMEET BHJI U3BWIMCTON JIMHUH. Pa3HOBUAHOCTBIO BOJIHUCTOIO CKaTa SIBISETCS CTYIEHYAThIN
ckaT. Takue ckaTbl CBOWCTBEHHBI TJaBHBIM 00pa3oM ropHoMy penbedy. OHH OTIHYArOTCA
3HAYUTENIbHOM KPYTHU3HOM OTIENbHBIX YYacTKOB W PE3KUMHU Ieperudamu, oO0paszyroIIMMU
yerynbl. [lpu opranm3anuy HaOMIOACHUS HAa 3TOM CKaTe HEOOXOAMMO TIIATEIbHO BHIOMpPATH
MECTO, TaK KaK C BEpIIMHbI CKaTa MECTHOCTb Y IMOJOIIBBI MPOCMATPUBATHCS HE OYJer.
BoHUCTEIN CKaT MOXET UMETh YYaCTKH BCEX TpeX (hOpM CKATOB.

@opMBI CKATOB OINPEAEISIIOTCS 110 B3aUMHOMY PacIOIOKEHUIO TOPU30HTAJIEH Ha CKare.
Ecnu ckaTt poBHBINM, TO TOPU30HTAIN PACIIOJIATAKOTCSA HA PABHBIX PACCTOSHUSX OJHA OT JAPYIOM.
[Ipy BOrHYTOM CKaTe TOPH3OHTAIM 4Yalle, pPacHoJIOKeHbl K Bepimue. [Ipu u3oOpaxkeHuu
BBIITYKJIOTO CKaTa TOPU30HTAJIM YaIle PACIIOIO0KEHBI K ITOOIIBE.

5.1 Onpeodenenue kpymu3nuvl ckamoas.

Kpyru3na ckata ompenmensieTrcs MO KapTe IO CTEIEeHU CONMKEHHS MEXAy co0oit
TOPU3OHTAJICH HAa 3TOM CKaTe, T.C. IO BEIIMYHMHE 3AJI0KEHUS CKaTa MEXIY JIBYMS CMEKHBIMH
TOPU3OHTAISIMHU.

1) Ompedenenue kpymusuvl cKamos no uikaie
3AN0HCEHUL.

IIxamoi 3aJI0KEHHM Ha3bIBACTCS
CHelHalbHbIM rpa@uK, KOTOPBIM MevyaTraercs Ha
BCEX JIMCTAaX TOMOrpauuecKux KapT pSIOM C
JINHEHHBIM MAacIITaOoM.

Jlns onpeneneHus KpyTH3HBI CKaTa HAJlO B3AThb
IUPKYJIEM WM C TMOMOIIBIO TOJOCKH Oymaru
paccTostHue€  MEXIy  JABYMS  CMEXHBIMU
TOPU3OHTAIIIMA Ha MHTEPECYIOIEM Hac CKaTe U

2
G

!

Npu ewcore cevennn 10u

MNpu swcora cevexHa BOwm

01" 2° 3% 4% 2° 8° |'§> 20° MNPUIIOKUB 3TOT OTPE30K K IHKaJIC 3aJI0KEHUH
Onpeaeﬂeﬂue KPYMU3HbL CKAMO8 NO HaWTH MECTO TOYHOI'O COBHAJICHUS pacTBOpa
WKATe 30104 CCHULL OUPKYJIdE C OAHUM U3 [CPHECHAUKYIISAPOB

rpagpuka. 3HAuE€HUE YyIJIa HAKIOHA CKaTa
onpeneNnsoT Hudpoil, oNMCaHHONW IPOTUB COOTBETCTBYIOLIETO NMEPIEHUKYIAPA.

Ecnu ropu3oHTany Ha ckaTe pachoJioKeHbl OU€Hb OJIM3KO OAHA K JPYTOH, U B3SITh HUPKYJIEM
paccTosHUE MEXIy HUMH 3aTPyIHHUTEIbHO, TOrJa yJoOHEee IOJIb30BaThCsl MPABOW YacThbIO
HIKanbl, Oepsi MpU H3TOM IO KapTe 3aJ0KEHHS MEXIy COCEIHUMH YTOJIICHHBIMU
TOPU3OHTAIISIMH. %) UE

2) Ouenka Kpymu3Hvl CKamoe Ha 21as3. e
[To kapTe OOBIYHO HE MPUXOIUTCS ONPEIEIAThH o T awcam.
KpyTH3HY cKatoB Oosee 25°. Jlns yrioB He pom—

MPEBHIAIONINX 5Ty BETHUUHY, MOXKHO TIPUOTIIKEHHO yoosemme |  tget = unu i

CYATATh, 4YTO KPYTH3HA CKata L[]  OOPATHO moechrmocmu | "”':fg R @anlst Aonce 257

NPONOPIMOHAIbHA  3alokeHHt0 d W IpsIMo » e

MIPOTOPIIMOHAIBHA BBICOTE CEUCHHUS h: <:4_ T '/
A
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Ha 3TOoM M OCHOBaH IJ1a30MEpHBIA CIOCOO ONpeneneHuss KPyTH3HBI CKara IO KapTe.
Uro0Obl MPUMEHATH 3TOT CHOCO0, HATO MPEABAPUTEIILHO ONPEACIUTh IO IIKale 3aI0KECHHM
KPYTH3HY CKaTa, KOTOpas Ha JaHHOM JIUCTE KapThl COOTBETCTBYET 3aJI0KEHUIO B 1 CM.

JlanpHelimas 3ajada 1O ONPEIEIICHUIO KPYTU3HBI CKaTa CBOJUTCA B OCHOBHOM K
IJIA30MEPHON OIIEHKE B CAaHTUMETpaxX 3aJI0KEHUS MEXIY CMEXHBIMH T'OPU30HTAISIMH JaHHOTO
ckara. Omnpenensiemas KpyTH3HAa IIOJy4yaeTcsl, KaK 4YacTHOE OT JIEJEHMs] KPYTU3HBI CKarta,
COOTBETCTBYIOLIETO 3aJI05KEHHIO B 1 CM, HAa BEIMUMHY 3aJI05KEHUSI.

Hampumep, ecnu Ha kapte macmradba 1:25 000 ¢ BeicoTOl OCHOBHOTO cedyeHus 10 m
OIPENIeNIUT IO IIKaJe 3aJI0’)KEHUH KPYTU3HY CKaTa IpH 3aJ0XKeHUU B 1 cM, To oHa OyzeT paBHa
npumepHo 2,5°. IloaToMy, ecinM Ha JAaHHOM JIUCTE KapThbl 3aJ0KEHUE MEXIY CMEXHBIMU
ropU30HTaIIMU paBHO 0,5 cM, TO KpyTH3HA B 3TOM MecTe OyJeT OKOoJIO 5°, a ecH 3aJl0KeHHe
paBHO 1MM, TO KpyTH3HA OyeT okoyo 25°.

Kpyrtusna ckata, COOTBETCTBYIOIAs 3aJI0KEHHIO B | CM, 3aBUCUT OT MacuiTada KapThl, a
TaKXe OT BBICOThI CEUEHUS M HEOIMHAKOBA Ha pa3IMyuHbIX KapTaxX. O1HaKo, HA BCEX JINCTaX KapT
C HOpMAaJIbHOW BBICOTOM ceueHus (T.e. ¢ BBICOTOM cedeHus, paBHoi 0,02 BenuuMHBI Maciitadba
KapThl) 3aJI0KEHUIO B | CM COOTBETCTBYET OJIHA U Ta XK€ KPyTU3HA, paBHas 1,2° UM OKPYIJIEHHO
1°.

o=

[Tosromy [uisi yKa3aHHBIX KapT MPUMEHMMO oOliee MNpuOIMKEHHOE MPaBUIo,
ompezenseMass KpyTU3HA CKaTra BO CTOJBKO pa3 Oombiie (MeHbIe) 1°, BO CKOIBKO pa3 ero
3aJI0’KEHUE MEKY CMEKHBIMU CIUIONIHBIMU TOPU3OHTAISIMH MeHbIIe (6ombie) 1 cM.

6. Buowt ycno6HbIX 3HAK08 U NOACHUMENbHbIE NOONUCU HA KapMaX.

Ha Tomorpaduueckux kaprax MeCTHOCTh M300pakaeTcsi Kak Obl B JIBYX IUIaHaX: BO—
NEPBBIX, IIOKa3aH BUJ M OCOOCHHOCTH 3EMHOM TIOBEPXHOCTH II0 €€ HU300paKCHHIO
TOPU3OHTANISIMU U, BO—BTOPBIX, PACIOJIOKEHHE HAa HEW OOBEKTOB MECTHOCTU. IJTH OOBEKTHI
M300paxkaroTCs Ha KapTax TONorpaduyecKuMu yCJIOBHBIMU 3HAKaMH.

Tomorpaduyeckue yCIOBHbIE 3HAKH TPEACTABISAIOT CcO00M  €aUHYI0 CHUCTEMY
0003HauYeHus Pa3IMIHBIX TOHOFpa(l)I/I‘IGCKI/IX O6T)€KTOB, KOTOpasA B COYCTAaHHUU C TOPU3OHTATIAMHA
BOCTIPOM3BOANT Ha KapTe NEHCTBUTENbHYIO KAPTUHY MECTHOCTH.

Omnako Jake Ha KapTe€ CaMOro KpPYIMHOTO Maciitaba Henb3sh M300pa3suTh BO BCeH
MOJTHOTE M MOAPOOHOCTSIX OECKOHEYHOe pasHooOpa3ue MECTHBIX TMPEeIMETOB U HX
ocobenHocteit. I[loaToMy Ha KapTax u300pakaroTcsi Haubojiee CYIIECTBEHHBIE AJIEMEHTHI
MECTHOCTH HMX XapaKTepHble ocoOeHHOcTH. Yem Menpye MacmTald, TeM MEHBIIEee KOIHYECTBO
npeaMeToB U ¢ MCHBIIMMU HOI[pO6HOCT${MI/I ITOKa3bIBACTCA HA KapTe.

Bce MectHple mpeaMeThl TpH  HM300paKEHWHM HA  TOMOrpaUyecKux  KapTax
MOJIPA3NIENIAIOTCS Ha CIEAYIONINEe OCHOBHBIC TPYIIBI, JUIS KKIOHW W3 KOTOPBIX yCTAaHOBJICHA
CBOSI CHCTE€Ma yCIOBHBIX 0003HAUEHUH:

— PacTUTENbHBIN ITOKPOB U IPYHT;

— ruaporpadus;

— HaceleHHBIC MyHKTHI;

— TIPOMBIIUICHHBIE, CETbCKOXO03IHCTBEHHBIC U COLIMATBHO—KYIIBTYPHBIE OOBEKTHI;

— JIOpOXKHasl CEeTb;

— aJIMUHUCTPATHUBHBIC TPAHUIIBI U OTPaXKICHUS;

— OTJENbHBIE MECTHBIE MPEAMETHI OPHEHTUPBHI.

YCHOBHBIE 3HAKH CTaHIAPTHBI, OHU UMEIOT OOBIYHO MPOCTOE HadepTaHue, yIAOOHOE IS
BbIUCPYHMBAHUA W 3allOMUHAHUA, U CBOMM PUCYHKOM HJIM IIBETOM 10 HeKOTOpOI\/’I CTCIICHU
HAIIOMHMHAIOT BHEUTHUH BHUJI WJIH KaKUEe—ITMOO Apyrue mpu3Haku n300pakaeMbIX MPEeIMETOB.

YcnoBHBIE 3HAKH MECTHBIX IpeaAMETOB 110 UX HA3HAYCHUIO U CBOMCTBaM pPasacIAOTCA Ha
TpU BUJA:
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1) wmacmTaGHble,

2) BHeMacIITaOHbIC,

3) mosICHUTENIBHEIC.

MacmitabHble WM KOHTYpPHBIE YCIOBHBIE 3HAaKM IMPUMEHSIOTCA Il 0003HAUYECHUS
MECTHBIX TIPEIMETOB, BBIPAXKAIOMIMXCS B MacmTabe KapThl, T.€. pa3Mephbl KOTOPHIX (JIUHY,
HIMPUHY, IUIOIIAAh) MOXKHO H3MEpUTh Ha KapTe, HampuMep, IUIOMIaas Jieca, 00JoTa,
HACEJICHHOI0 NyHKTAa. TakuWe 3HAaKU COCTOST U3 KOHTYypa, T. €. FPaHULbl ILIOUIAAW JAHHOTO
IpeAMETa U 3aMOJIHSIOIUX €r0, OJJMHAKOBBIX 110 CBOEMY PUCYHKY 3HAKOB, KOTOPBIE Ha3bIBAKOTCS
3aMOJIHAIONIMMHY  YCIIOBHBIMM 3HAaKaMU. OJTH 3HAKH HE YKa3blBAIOT HHU MECTOMOJIOKEHUS
OTJIEJIbHBIX IPEIMETOB B IIPE/EIax KOHTYpa, HU UX KOJIMYECTBA.

BremaciiTaOHbIE YCIIOBHBIE 3HAKUA MPUMEHSIOTCS TSI M300PaKEHUS MEIKUX MECTHBIX
MPEIMETOB, HE BBIPAXKAIOIIUXCS B MaciTabe KapThl; OTAEIbHBIX JIEPEBHEB, JOMOB, KOJIOJLIEB U
T. . BHemMacmTaOHBIN CIIOBHBIN 3HAK MOKA3bIBAET MECTOIOJIOKEHNE JAHHOTO 00BEKTa Ha KapTe,
U CBOMM PHCYHKOM YKa3bIBaeT, YTO 3TO 3a OOBEKT. MecTOMoI0KeHUE OOBEKTOB MOKa3bIBAET
IJ1aBHAsl TOYKA, KOTOPask HAXOAUTCA:

— Y 3HaKOB CHUMMETPUYHOU (OpMBI (KPYKOK, KBaApaT, MPSMOYTOJIbHHUK, 3BE3/I0YKa,

TPEYTOJIBHUK) — B IIEHTPE QUTYPHI;
— Y 3HaKoB, uMeommMXx ¢opmy GUTYpHl C MIUPOKHUM OCHOBAaHUEM, B CEpeIuHe

OCHOBAaHUS;
— Y 3HAaKOB, UMEIOLIUX B OCHOBAHUHU IPSIMOM YroJjl, — B BEPILUHE YIJIa;
— y 3HAKOB, HIPEACTABISAIOINX cOOOM coueTaHHEe HECKONbKUX (uryp, — B ILEHTpe

HWDKHEH QUrypsl.
OTUMM TJIaBHBIMU TOYKAMU HAJ0 IOJb30BATHCS MPH ONPEAEICHUU KOOPAMHAT OOBEKTOB U
pacCTOSTHUN MEXAY HUMH.

K BHemacmITaOHBIM YCIOBHBIM 3HaKaM OTHOCSITCSI TAaK)K€ 3HAKU JOPOT, PyYbEB U JAPYTUX
JMHENHBIX MECTHBIX IIPEIMETOB, Y KOTOPBIX MAacIITa0e BbIPA)KaeTCsl JIMILb JIIMHA, a IIMPUHA HE
MOKET OBITh M3MepeHa Mo Kapre. VX MecTomoiiokeHue Ha KapTe OmpeAelnsieTcsl MpPOa0IbHON
OCBIO (CEepeIMHOMN) 3HAKA.

HekoTtopeie 00BEKThI Ha KapTaX KPYMHBIX MAacIITa0OB H300pa)karoTCs KOHTYPHBIMH
YCIOBHBIMM 3HaKaMM, a Ha KapTaX MEJIKHMX MaclTa0oB — BHEMAacIUTaOHbIMHM (HaceleHHbIE
MyHKTBI, PEKH U T. II.).

[TosicHUTENbHBIE YCIOBHBIE 3HAKU MPUMEHSIOTCS ISl TONOJHUTENbHON XapaKTepUCTUKHI
MECTHBIX TpPEIMETOB W TOKa3za WX pasHoBHIHOCTeW. Hampumep, ¢urypka XBOWHOTO WiIH
JUCTBEHHOI'O JI€peBa BHYTPU KOHTypa Jieca IOKa3bIBAaeT Mpeoliafarollyl0 B HEM MOPOILY
JIEPEBBEB, CTPEJIKA HA PEKE — HAMPABIICHUE TEUEHUS U T.II.

[TosicautensHble noanucy. [IoMUMO YCIOBHBIX 3HAKOB Ha KapTaX MPUMEHSIOTCS MOJIHbIE
U COKpaIlleHHbIE TIOJIMTUCH, a TakKe IU(PPOBBIE XapaKTEPUCTUKU HEKOTOPBIX 00bekToB. [loamucu
JAIOT JIOTIOTHUTEIBHYIO XapaKTePUCTUKY H300pakaeMbIX OOBEKTOB (Ha3BaHUS HACEIEHHBIX
NYHKTOB, PEK, YpOUuIl, TOp; poJ IPOU3BOJICTBA, MOPOAY JepeBbeB U Ap.). Lludpossie
0003HaYeHHs] IPUMEHSIOTCS 7Sl YHUCICHHBIX XapaKTEPUCTHUK OOBEKTOB (KOJMYECTBO JIOMOB B
HACEJICHHOM IIYHKTE€, BBICOT TOYEK, pPa3MEpPOB M TPY30IOJBEMHOCTH MOCTOB, BBICOTBHI U
TOJILIMHBI JePEBbEB, TITyOUHBI OPOJIOB, CKOPOCTU TEUEHUS PEK U T. I1.).

Jlnst Gomnbleil HATISIIHOCTH KapThl MEYaTaroTCs B KpackaxX: IBET TakKe UTPAIOT Pollb
YCIIOBHBIX 0003HAYEHUH.

[{BeTa Kpacok CTaHIAPTHBI U B HEKOTOPOH Mepe COOTBETCTBYIOT OKPACKe N300pakaeMbIX
uMu 00bekTOB. Jleca, cambl, KyCTapHUKH MMOKPBIBAIOTCS 3€JIC€HOM KPacKoM, BOAa — TOy0oi niu
CHHEH, penbed — KOpUUHEBOM, aBTOCTPabl U IIOCCEHHBIE TOPOTH — OPaH)KEBOH, yIydIlIeHHbIE
TPYHTOBBIE TIOPOTH — JKENTOM.

Tonorpaduyeckue yciaoBHbIE 3HAaKM HauOoOJiee 4YacTO BCTPEYAIOIIMXCS MECTHBIX
MIPEMETOB JIaHbI B TAOJIUIIAX.
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Kpome Ttomorpadudeckux yCIOBHBIX 3HAKOB, JUISi HAHECEHUs OOCTAaHOBKHM Ha KapThI
(TutaHbpl, CXeMbI) HEOOXOJUMO 3HATh TAKTUYECKHU YCIOBHBIC 3HAKH, KOTOPHIMH 0003HAYAIOTCS
opranbl M yupexiaeHus MBJI cuibl U cpeAcTBa, y4acTBYIOIIME B BBINOJHEHUH Pa3JIMYHBIX
CITy’)KeOHO—OTIepaTHBHBIX 33]1ad.

TakTuueckue YCJIOBHBIC 3HAKH HCOGXOIII/IMO HC TOJIBKO 3HATb, HO U YMCTb AKKYpPAaTHO
YEepTHUTh, TaK KaKk O€3 ITOro HEBO3MOXKHO HAHECTH OOCTAaHOBKY Ha KapTy (IUIaH, CXeMy) WU
COCTaBUTH I'pa)UIeCKU JOKYMEHT.

[Tpy BBIUEpYMBAHMM CXEMbI MECTa MPOUCIICCTBUS HEOOXOTUMO 3HATh M YMETh YETKO
YCPTUTHL KPUMUHAIUCTUUCCKHUEC YCJIIOBHBIC 3HAKHU, KOTOPBIMHU IMOKA3bLIBAIOT PA3JIMYHBIC ACTAIA
MPOMCIIECTBHS WA IPECTYIUICHUSI.

7. H3obpaxcenue pacmumenbHo20 NOKpo6a, O0O0pPOMCHOU cemu, 2uopozpaguu,
HACEeNeHHbIX NYHKMOE U MECHIHBIX NPEOMEMOE HA Kapme.

7.1 Dnemenmol pacmumenbHo20 U NOY8EHHO—PYHIMOBO20 NOKPOEA.

JUis M3ydeHus: SIeMEHTOB PacTUTENILHOTO M IMOYBEHHO-TPYHTOBOTO MOKpOBa Hamboiee
npuroaHsl kaptel MacmtaboB 1:25 000 — 1:100 000. I[To HUM MOXHO yCTaHOBUTH OCHOBHbBIE
JAHHBIC O PACTUTEILHOCTH W TPYHTE, HEOOXOMMMEBIC /ISl OIICHKU MPOXOAMMOCTH, 3alIUTHBIX U
MAaCKHPOBOYHBIX CBOWCTB MECTHOCTH, a TakKe [UIsi BBIABICHHUS MECTHBIX pPECypcoB
CTPOUTENIbHBIX MaTEPUAJIOB.

Ha tonorpaduueckux kaprax pasiuyaloTcs CIEAYIOIIUe THIBI PACTUTEIBHOCTH:
IpeBecHas (Jieca, pOIIM U OTHAEIbHBbIE JIEPEBbsI) M KYCTApHUKOBAs, TpPaBSIHUCTAs,
MOJYKyCTapHUKOBAsi, MOXOBas M JHIIAWHUKOBAas; MCKYCCTBEHHBbIC HACAKICHHUS APEBECHBIX,
KYCTapHUKOBBIX M TPaBIHUCTBIX KYJIbTYp (Cajbl, MapKH, 3allUTHBIC JIECHBIC I1OJIOCHI,
Pa3IMYHOTO POja MJIAHTALIUN).

W3 pa3sHOBUAHOCTEW TPYHTOBOTO MOKPOBAa Ha KapTax IMOKA3bIBAIOTCA TJIABHBIM 00pa3oM
T€, KOTOpPBIE OTIIMYAIOTCS XapaKTepOM CBOeW MoBepXHOCTH. [Ipu 3ToM paznuyaroTcsi: TBepAbIe
TPYHTBHI — CKaJIbHBIE M TMOJYCKAJIbHbIE (KAMEHUCTHIE MOBEPXHOCTH); PHIXJIbIC TPYHTHI — TMECKH,
KaMEHHUCTBIE POCCHINH, TaICYHUKH, TITMHUCThIE U MIEOEHOYHBIE MOBEPXHOCTU; MOBEPXHOCTU C
MUKpOpenbepoM, 00YCIOBICHHBIM OCOOEHHOCTSIMH PACTUTEIBHOCTH U TPyHTa (KOYKOBAThIE,
OyrpuCThIe, TOTUTOHATBHBIE TTOBEPXHOCTH).

PaznuuHbple THUOBI pacTUTENBHOIO IOKPOBA W TPYyHTa H300paxkaroTcs Ha KapTax
YCTaHOBJICHHBIMU JUIsl HUX YCJIOBHBIMH 3HakamH, (POHOBOM OKpackoil WX TMUIOIMIANEH WM ke
COUeTaHHEeM TOro U Apyroro. Menkue oOBEKTHI (OTHENbHbIE NEPEBbsI U KYCThbl, HEOOJIbIINE
pOIIM, TAaKbIPhl, HE BBIpAXKAIOIIMecs B MaciiTade KapThl) MOKa3bIBAIOTCS BHEMACIITAOHBIMU
YCIOBHBIMU 3HakaMH. Eciu B mpelenax KOHTYpa COYETArOTCSl YCIIOBHBIE 3HAKM HECKOJIBKHX
TUTIOB PAaCTUTEIHLHOCTH U TPYHTA, TO ATO YKa3bIBaeT Ha HAIMYKE TAKOTO K€ pasHooOpa3us U Ha
MECTHOCTH.

Jlec — 3TO IpeBecHast paCTUTENILHOCTh BBICOTON Oosiee 4 METPOB M COMKHYTOCTBIO KPOH
0,2 (mnom@aap MNPOEKIMM KpPOH K IUIom@aau Beero Jeca). llopogy neca mokasbIBaeT
MOSICHUTENbHBIN YCIOBHBIN 3HAK ((pUrypka XBOMHOTO WM JTUCTBEHHOTO JIepeBa), KOTOPHIH CTOUT
BHYTPU KOHTYpa BMECTE€ C MOSCHUTEIbHON MOJIUCHIO, YTOUHSIONIEH Mpeobagarollyo Iopoay
nepeBbeB (Oepesa, Oyk, cocHa U T.11.). CMemanHbIi jec 0003HavaeTcs IByMsl 3HaKaMH (XBOWHOE
U JIUCTBEHHOE JIEPEBBS), U3 KOTOPHIX JIEBBIM YyKa3bIBaeT MPeoOIadarolly0 MOpOAY; €CIH OHa
cocraiisieT Oonee 80% Bcex J1epeBbEB, TO JIEC CUMTACTCS OJHOPOJHBIM U 0003HAYAETCS OJHUM
3HaKOM mpeobinagaromield mopopl. CripaBa OT MOSACHUTEIBHOTO 3HAaKa MOPOJIbI MOAMHUCHIBAIOTCS
B METpax B BHJIE JPOOH: B UHCIUTENE — CPEIHSS BBHICOTA JEPEBHEB, B 3HAMEHATENe — CPEIHss
TOJILIMHA CTBOJIOB HA BBICOTE IPYAM YeJIOBEKa; CIpaBa OT APOOU — CpellHee PacCTOSHUE MEXITY
JEPEBbSIMH.

B 1necax moka3pBaloTCS Tak)Ke TMPOCEKH H UAYNIME 10 HUM JIMHUM CBS3HM U
AIIEKTpOTepeau, a TaKKe MOJSHBI, UMEIOIINe 3HadyeHne opueHTUpoB. L{udper o3HauvaroT: Ha
MpOCeKaXx — WX IIMPUHY B METpax, a BHYTPU JIECHBIX KBApTaJOB — HOMEpa KBapTaJIOB.
Hywmeparus kBapTaiioB o0ierdaer OpueHTHPOBAHUE B JiECy, TaK KaK HA MECTHOCTH OHa ObIBaeT
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yKa3zaHa Ha KBapTalbHbIX CTON0AX, TIOCTABIEHHBIX B MECTaX IE€PECEYCHUsI IPOCEK.
KycrapuukoM Ha  KapTax TOKa3bIBAlOT  HU3KOPOCIYKD  MHOTOJIETHIOIO  JPEBECHYIO
PacTUTENBFHOCTD, OTJIMYAIOLIYIOCS OT ACPEBHEB BETBICHUEM Yy CaMOii MOBEpXHOCTH 3eMin. Kak u
Jeca, KyCTapHUKH MOJIpa3AeisiioT 0 NOpoAaM (CTaBUTCA MOsACHUTENbHbIN 3Hak). Ludpa paaiom
C TOSICHUTENIbHBIM 3HAaKOM O3Ha4yaeT BBICOTY KyCTapHHKa B MeTpax. OTnenbHble KYCTHI,
UMEIOIMEe 3HAYEHUE OPUEHTHPOB, MOKA3bIBAIOTCS CBOMM 3HAKOM, Yy KOTOPOTO LEHTP KpYXKKa
COOTBETCTBYET MOJIOKEHHUIO KycTa HA MECTHOCTH.

bonora npu n3o0paxeHun Ha KapTax MOAPa3AesatoT:

a) MO CTETIeHU MPOXOIUMOCTH Ha: MPOXOIUMBIE, TPYAHOIPOXOIUMBIE U HEMPOXOIUMBIE;

0) 1o XapakTepy pacTUTEJIBHOIO IOKPOBA HA: TPABSHUCTBIC, MOXOBBIE U KaMbIIIOBbIE
(TPOCTHUKOBBIE).

['nmyOuHa npoXoauMBbIX U TPYAHOIPOXOJUMBIX 00JIOT MOANUCHIBAETCS (B METpax) psioM
C BEPTUKAIBHOM CTPEJIKOM, YKa3bIBAKOLIEH MECTO IPOMEPA.

Pa3HOBHIHOCTH paCTUTENBHOIO OKPOBA M XapaKTep NOBEPXHOCTU OOJIOT MMOKA3bIBAIOTCS
COYEeTaHUEM 3HaKa 00JI0Ta C COOTBETCTBYIOIIMMH 3HAKAMU JIeca, KyCTapHHKA, KaMbIIllla, KOUYeK U
T. IL.

[lpy w3yyeHnn OONOT MO KapTe HE CIEAYEeT MOJHOCTHIO IIOJIAaraThCsi TOJNBKO Ha
IIOKa3aHMUs KapThl, HAJO0 YTOYHATh UX HEMOCPEACTBEHHO HAa MECTHOCTH IyTeM passeiku. O
IPOXOJUMOCTH HENB3s1 CyJUTh TOJBKO IO YCIOBHOMY 3HAaKy 0OJIOTa, OJHOBPEMEHHO JOJKHBI
YUUTBIBATHCS CIIEIYIOLINE JaHHbIE:

a) rryouHa 6oJ1oTa (110 OTMETKaM ITYyOHH, MOANMUCAHHBIM Ha KapTe).

0) XapakTep paCTUTEIBHOIO MOKPOBA (II0 YCIOBHOMY 3HAKy PaCTUTEIBHOCTH).

B) popma penbeda (1o ropuzoHTAISIM HA O0JIOTE U BOKPYT HETO).

N3yuenue penbeda npu orieHKe 60J0T BaXXHO IOTOMY, YTO OH BO MHOTOM OIpPEAEISIeT ux
CBOWCTBA: UX OYEpPTaHHE W TIIyOWHY, BBICOTY CTOSIHUS TPYHTOBBIX BOJ, CTOK BOJBI M CHCTEMY
€CTECTBEHHOTI'O JIpeHaXka.

['pyHTBI Ha KapTax MOKa3bIBAIOTCS JHIIb T€, KOTOPBIE PE3KO OTIMYAIOTCS XapaKTepoM
CBOEH NOBEPXHOCTU: — IECKH, COJIOHYAKU, TJIMHUCTBIE TMOBEPXHOCTU (TaKbIPhl), TAJICYHUKH,
KaMEHHCThIE TOBEPXHOCTH (BBIXO/IbI KOPEHHBIX ITOPOJ) H JIP.

Kaxiast u3 9TUX TUIIOBBIX Pa3HOBUIHOCTEH IPYHTOBOI'O MOKPOBA JIETKO PACIO3HAETCS HA
KapTe MO HAYepTaHUI0 M KOPHUYHEBOW OKpACKe CBOEro YCIOBHOTO 3HAKa, 33 WCKIIOYEHUEM
COJIOHYAKOB U 00JIOT — BBIAEISAIOTCS IITPUXOBKOW CHHETO I[BETA M TAKBIPOB, IUIOIMIAIN KOTOPBIX
UMEIOT Ha KapTe OPaHKEBYIO (POHOBYIO OKPACKY.

7.2 I'uopozpagpus u ooposricnasn ceme.

Tonorpaduyeckue kapThl HNOAPOOHO MOKA3bIBAIOT M XapaKTEPHU3YIOT BCE BaKHEHINE
00BEKTHI THAPOTPAPHH U JOPOKHON CETH CO BCEMU OTHOCSIIIUMHUCS K HAM THAPOTEXHUIECKUMHU
U JIOPO’KHBIMU COOPYKEHHUSIMHU.

PaccMoTpuM oOcHOBHBIE mpaBuia H300pakeHUs STHUX OOBEKTOB Ha Kaprax. Ha
TOMOrpagUUEcCKUX KapTax IIO0Ka3bIBAlOTCA CJEIYIOLIMEe OCHOBHBIE OOBEKTBHI TMIpOTpaduu:
nolOepekbe W HpUOpEKHas I[ojioca MOpeH; o3epa, MpPyabl U JpYrue €CTeCTBEHHBbIE U
UCKYCCTBEHHbIE BOJAOEMBI; PEKU U KaHAJIbI; KOJIOJIBI U BOJHBIE HCTOUHUKH.

[Ipy u3ydyeHuu 3THX OOBEKTOB MO KapTe HEOOXOIMMO HMETh B BHJy CIEIYyIOIIEe:
OeperoBast TMHUA, TOOEPEKbE M NMPUOPEXKHAsI 1T0JI0Ca MOPEH, KPYIHBIX 03€p U JAPYIMX BOJHBIX
OaccellHOB 0TOOpa)kaloTCs Ha KapTe ¢ MAKCUMAaJIbHOM MOJHOTOW M TOYHOCTHIO, JTOMYCKAaeMOM
macmtaboM. [To kapTe nmpu 3TOM MOXKHO YCTaHOBHTD:

1. TouHnoe ouepTaHue OeperoBOW JIMHHM, TUI M XapakTep OeperoB U MOOEPEXbs.
N3o0pakaemas Ha kapTe OeperoBasi JIMHUS MOPS COOTBETCTBYET HanOoJiee BHICOKOMY YPOBHIO
BOJIBI — JIMHWW TpUOOS BO BpeMs MpHIWBA. PaifloHBI moOepexwii ¢ MPUINBHO—OTIMBHBIMH
KOJICOAHUSIMU YPOBHSI BOJIBI OTMEUAIOTCS HAa KapTax MOJNMCHIO CHHETO IBeTa B/I0JIb OeperoBoit
JMHAW 7 YKa3bIBAC€TCS B METpax CpPeIHss BeJIMYMHA TpUIINBa. beperosas THMHUS peK, 03ep | JIp.
3aKPBITHIX BOJIOEMOB COOTBETCTBYET JIMHUU ype3a BOJbl B MEXKEHb.
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2. Hanuume u xapakrep 6eperoBbIX OTMeNEH, Memei 1 0eperoB OCyIIKH, T.€. IPUIMBHO—
OTIUBHBIX Mosoc. OcoOBIMU YCIOBHBIMHM 3HAaKaMU ITOKa3bIBAIOTCS MOJBOAHbBIC, HAJBOJHBIE U
OCBIXaIOIINe KaMHH, HAaJ[BOJHBIC CKaJIbl U APYrHe OOBEKTHI, XapaKTePU3YIOIIUE KaYeCTBO JHA U
MOJIXOJIOB K Oepery, TOCTYITHOCTh MOOepekbsi CO CTOPOHBI MOPSI U YCIIOBUS JAecaHTupoBanus. Ha
KapTax TOYHO HAHOCSTCS BCE OTAEIHHO PACIOJIOKEHHBIE OCTPOBA HA MOPSX, 03€pax U peKax.

[Toxa3pIBarOTCS TaKKe BCE BbIpa)karolvecs B MaciiTade KapThl 03epa, NPyl U Mpodne
BOJIOEMbBI, UMEIOIIIME 3HAUCHHE OPUCHTHUPOB.

Peku, kaHanmbl M MpouYMe 3JIEMEHTHl PEYHBIX CHCTEM H300paKkaloT C COXpaHEHUEM
000U JIeMCTBUTENIFHOTO OYepTaHUsl OEperoBbIX JIMHUM M C OTOOpaXCHHEM BCEX OCHOBHBIX
MoKa3aTeneil, XapakTepu3yoIuX MPOXOAUMOCTh PEUHBIX PYCEN U MOMM.

Hebonpbmme pexu u pydbH, MUpPHUHA KOTOPHIX B MaciTade kapTel Mmenee 0,4 MM, a Takxe
KaHajbl mupuHOW Menee (0,8 MM Ha KapTe H300pa)kalOTCSd BHEMACIITAOHBIMHU YCIOBHBIMU
3HAaKaMU B OJIHY WJIH JIB€ JINHUH B 3aBUCUMOCTH OT UX IIUPUHBL.

[Hupuna u ryonHa peK U KaHAJOB MOJMHCHIBAIOTCA (CHHUM IIBETOM) B BUJE APOOU: B
YUCIUTENE — IIMPUHA B METpax, B 3HaMeHareje — riyouHa. CKOpOCTh TEUCHHS B METpax B
CEKYH/1y MOITUCHIBAETCS BJOJb CTPENIKH, YKa3bIBAIOIIEH HANIPaBIIEHNE TCUCHUSI.

Bbpobl Ha pekax 0003HAYAIOTCSI YCIIOBHBIM 3HAKOM C IOJIUCHIO Op. U C YKa3aHUEM €ro
IyOMHBI M JUIMHBI B METpax (YUCIIUTENb), XapakTepa IpyHTa JHA (3HaAMEHaTellb) U CKOPOCTh
TedeHHs B M/cek. CHMBOJIBI [Tt 0003HAYCHUS XapaKTepa JHA:

K — nHO KamMeHHCTOe, C KPYITHBIMU KaMHSIMU;

T — TBepoe, poBHOE (KAMEHHUCTOE, TAICYHUKOBOE MIIH IIEOCHOYHOE);

[T — mecyaHoe MIOTHOE;

B — Bsi3koe (TnMHUCTOE, WIIHCTOE).

Ha pekax moxa3bIBalOTCS COOTBETCTBYIOIIMMH YCIOBHBIMH 3HaKaMU MOCTHI, MapOMBI,
NEepeBO3bl, a TAaK)Ke IUIOTHHBI, WLIIO3bI W JIPyrue THUAPOTEXHUYECKHE COOPYKEHHUS C UX
XapaKTePUCTHUKAMHU.

[udpsr y cuaero kpyxka Ha Oepery peku (kKaHaia, 03epa, BOJAOXPAHHIIHUINA) O3HAYAIOT
OTMETKY (BBICOTY) ype3a BOJbI B METPAX.

Kosonmel m BOAHBIE UCTOYHUKHU (KIIFOYHM, POJHUKH) MOAPOOHO TOKA3BIBAIOTCS JIUIIH B
3aCyLUIMBBIX M 0€3BOAHBIX paiioHax. Cpeau KOJOILEB BBIIENAIOTCS IVIaBHbIE, OTJIMYAIONIUECS
HanOOJIBIIIEH HAITOIHAEMOCTHIO, XOPOIIHM Ka4yeCTBOM BOJIBI M Ba)KHBIE KAK OPHEHTHPHI.

B paiionax, xopomo oOecCrneYeHHbIX BOJOH, HM300pakaroTCs TOJBKO T€ KOJOIIBI U
UCTOYHUKH, KOTOPHIE PACIIOI0KEHBI BHE HACEICHHBIX ITYHKTOB M MMEIOT 3HAYCHNE OPUEHTHPOB.
VYciioBHBIE 3HAKHM KOJIOJIEB U BOJOMCTOUHUKOB COIPOBOKIAIOTCS MOSICHUTEIBHOM MOMHCHIO,
O3HayYaoIlel poj 00beKTa (K — KOJIOAEL, apm.K. — apTe3UaHCKUI KOJIOAELL, Ucm. — UCTOYHHUK, K.
— KJII0Y, pO0. — POJTHUK).

VY 3HAaKOB TJaBHBIX KOJOIEB (MCTOYHMKOB) B 3aCyNUIMBBIX pailoHaX, KpoOMe TOro,
MIOMEIIAeTCsl UX XapakTepucTuka. B uncnurene — aOComoTHasE BBICOTa MOBEPXHOCTH 3€MIIH Y
KOJIOJIIa, B 3HaMeHarese — riyouHa kosoana B MeTpax. COOKy B CKOOKaxX yKa3bIBaeTCsl Ka4eCTBO
BOJIbI, HAaIpUMep, co/. (COJeHas) WM COCTOSIHHE KOJIOALA, Hampumep, cyx. — cyxoi. Ilocne
CKOOOK TIOANUCHIBACTCS] CKOPOCTH HAMIOIHEHUST KOJIO/IA BOJOU (B IUTPaAX B Yac).

JopoxHasg cerb. OCHOBHBIMH TpPeOOBAaHUSMH, NPEABSBISEMBIMH K H300pakeHUIO
JIOPOXKHOHM CETH Ha TOMOTrpapUUecKuX KapTax, SBISIOTCS: TOUHOE OTOOpakeHHE ee HauyepTaHHs,
YeTKUH TOKa3 Kiacca KaXIOW JOpOrM U €€ COCTOSHHS, MOJPOOHBIM IOKa3 JOPOXKHBIX
COOpPY)KEHHH, XapakTepU3YIOIMX TEXHUYECKYI0 OCHANICHHOCTh JOPOTH U  SIBIISTFOIIMXCS
opuentupamu. Ocoboe BHUMaHUE YAETISIETCS YeTKOMY HU300paKeHUIO YyY4acTKOB JJOPOT' Y MOCTOB,
nepenpas, B TECHHHAX, Ha 0OJOTaX W B JPYIHX MeECTax, TJe O00be3Nl 3aTpPyJAHUTEIICH WA
HEBO3MOJKEH.

JlanHbIie, 0COOEHHO O KJIacce IOpor, IMUPUHE, YCTPOUCTBE MX MPOE3KeH JacTH (TIOJIOTHA)
U TEXHUYECKOM OOOpYAOBaHHM, JAalOT BO3MOXKHOCTb H3ydaTh M OLEHHBAaTh 10 KapTe
OKCIUTyaTaIl[MOHHBIE BO3MOXXHOCTH JIOPOT: MX MPOIYCKHYIO CIIOCOOHOCTH, TPY30IOIBEMHOCTD,
BO3MOXKHBIE€ CE30HHBIE W3MEHEHMsI YCIOBMH MEPEIBI)KEHUS — M B COOTBETCTBHM C AITHM
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IIPOU3BOJUTH MPEABAPUTENIBHBIE PACUEThl IPU IUIAHUPOBAHUM U OPraHU3aluU MEPEABKEHUS U
IIEPEBO30K 10 HUM.

JXene3Hnble 1oporu M300pakarOTCs HA KapTax C MOApa3ACIeHUEM: — 10 IIUPUHE KOJIEH:
JIOPOTH HOPMAJIBHOM KOJIEN M Y3KOKOJICHHBIE;

— [0 YMCIy IyTEW: OJHOIYTHBIE, ABYXIYTHBIE, TPEXITYTHBIE (UMCIIO MyTEH YKa3bIBAETCS
Ha KapTe IITPUXaMHU Ha YCIOBHOM 3HAKe JOPOTH);

— 110 BUJY TATH: JIEKTPU(PHUIHUPOBAHHBIC U C TTAPOBOI MM TU3EIBbHOM TATOMH;

— 10 COCTOSIHUIO: JIEHCTBYIOIINE, CTPOSLIMECS U pa300paHHBIE.

Oco0ObIMH YCIIOBHBIMHM 3HAaKaMH H300pakaroTCsi TpaMBaiiHbIC JTUHUH (BHE HACEICHHBIX
IYHKTOB) M MOJIBECHbIE oporu. Ha »*ene3HpIX Joporax MoKa3bIBalOTCs BCE KEJIE3HOIOPOKHBIE
CTaHLUH, pa3be3/bl, MIaT(GOPMbl U OCTAHOBOYHBIE ITYHKTHI, a TaK)Ke pabodre Ka3apMbl, OJIOK—
nocthl. VX n300pakeHusl CONPOBOXKIAIOTCS COOTBETCTBYIOLUIMMH COKPAILEHHBIMHU MOJIIUCIMH,
YKa3bIBaIOIUMHU POJL O0BEKTA: CM., pas., Ni., OCM. U., Ka3., O1.—n. 1 T.II.

ABroryxessle oporu. Ilpu usydenun nopor 1no kapre HEOOXOIUMO HE TOJIBKO XOPOIIO
pa3duparbcsi B HAUEPTAHUU UX YCIOBHBIX 3HAKOB, HO OTUETJIMBO MPECTABIATH ce0e XapakTep
OCHOBHBIC CBOMCTBA KaXKIOH JOPOTU U C YUETOM OCOOECHHOCTEH pa3iIMyHBIX Y4aCTKOB JIOpOT B
3aBHCHUMOCTH OT penbeda, MOUBEHHO-TPYHTOBBIX U IPYTUX YCIOBHI MECTHOCTH.

OcHOBHBIE TMpaBWJa HM300paKEHHMsS AaBTOTYKEBBIX JOPOI Ha KapTax CBOJAATCS K
CIIEYIOILEMY.

ABTOCTpajbl, YCOBEPLIEHCTBOBAHHBIE 1I0CCE, IIOCCE U YIIYYIIEHHbIE TPYHTOBBIE JOPOTU
MIOKAa3bIBAIOTCS BCE HE3aBHCUMO OT I'yCTOTBI JJOPOKHOM ceTu. [loporu xe 0osee HU3KUX KJIacCOB
npu U300pa’keHUH paiioHOB € T'YCTOH JOPOKHOM ceThlo HaHOcsATcA ¢ orOopoM. [Ipennourenue
JUIsl HAaHECEHMsI Ha KapTy IMpPU ITOM OTHAeTcs JA0poraMm, KOTOPbIE COEIMHSAIOT HaceleHHbIE
IYHKTBHI [10 KpaTyaiIliuM pacCTOSIHUSIM U SIBIISIOTCA Oosiee yAOOHBIMU JUIs ABU)KEHUS.

[TemexonHble TPOIBI HAHOCATCS BCE JIMILB B TPYJHOJIOCTYIHBIX pailoHax (ropsl, 00ji0Ta
U T. I.), HA y4acTKax, IJie HeT APYyrux nyreil cooduienus. B octanbHbIX pailoHax MOKa3bIBalOTCS
JIMILb T€ TPOIIbI, KOTOPBIE CIIYKaT €IMHCTBEHHBIMU MYTSAMHU K BaKHBIM 00BEKTaM WUJIU SIBISIOTCS
OpPUEHTUPAMHU.

Ha aBTOoCcTpagax u mIOCCEHHBIX IOpOrax BOJIb YCIOBHOIO 3HAaKa IMOJMHCHIBAETCS HX
TeXHUYeckas xapakrepuctuka. Hanpumep, 8 (12) b. Oto o3Hauaer: 8 — mmpuHa MOKPHITUS B
MeTpax, 12 — mupuHa Bcel NOpOrM OT KaHaBbl 1O KaHaBbl, b — Marepuan MOKpBITUA —
OynbokHUK (A — acdanbT win acdansTodeToH, bp — Opycuarka, I' — rpasuii, K — xonotsrii
kaMmeHb, K — ximnHkep, L] — nementoberon, lln — mak, [ — mebens). Ha ymydmeHHbIX
TPYHTOBBIX JIOPOTax YKa3bIBaeTCs OOBIYHO TOJIBKO IIMPHUHA JOPOTM OT KaHaBbl O KaHaBBI.
[upuHa TpyHTOBBIX (IIPOCETOYHBIX) JOPOT MOANUCHIBACTCS JHUIIbL B MECTax, TJE MPOe3]
BO3MOYEH TOJILKO 110 caMoii gopore (B jiecy, Ha 60J10Te, B BBIEMKE U T.I1.).

Mocrtbl. VYcioBHblE 3HakM 0ojee KPYHNHBIX U BaXKHBIX MOCTOB COIPOBOKIAIOTCS
NOSCHUTENBHON TMOANHUCHIO, YKa3blBawolleil Martepuan noctpoiiku ([ — nepeBsHHBIA, M —
metannueckuif, K — xamennsiif, )Kb — xene300eroHHblit). bosbiine MOCTBI, NPOTSHKEHHEM
6omee 1,5 — 2 MM B Macmtabe KapTbl, MOJIPA3AEIAIOTCS IMPH 3TOM MO KOHCTPYKLIHHU
(IByXBsIpyCHBIE, TOJbEMHBIE, PA3BOJIHbIE, LIETIHbIE, KAHATHBIC, HA IJIABYYUX OIOpPax), KOTOpas
YKa3bIBAa€TCSl COOTBETCTBYIOIIMM PHUCYHKOM HX YCJIOBHOIO 3Haka. MoOCTBI 4epe3 KaHaBbl U
JIpyrue He3HayuTeNbHble MPensTcTBU (y>Ke 3 M) Ha TPYHTOBBIX JOpOrax MOKa3bIBAIOTCA JIMILIb
T€, KOTOPbIE UMEIOT 3HAUEHNE OPUEHTUPOB.

[Tudpsl, noanycaHHble OKOJIO YCJIOBHOTO 3HaKa MOCTa, O3HA4aroT: Iepea ApoObro —
BBICOTY MOCTa HaJ| BOJIOH, B YMCIINTENE — JJIUHY U IIUPUHY MOCTa B METPax, B 3HaMEHATele —
€ro Ipy30M0AbEMHOCTh B TOHHAX.

7.3 Hacenennwvie nynkmot, RpoMuluiieHHble U OPyzue 00beKmol.

[TonpoOHOE W3y4YeHHE HACEIIEHHBIX IYHKTOB MPOU3BOJUTCS TJIaBHBIM 00pa3oM Mo
kaptam MacmtaboB 1:25 000 uiu 1:50 000 u cienuanpHBIM IUIaHaM 0o0Jiee KPYITHOTO MaciiTaba.
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Ha »Ttux kaprax u 1uiaHax HauOosiee TOJHO M MOAPOOHO MOKAa3bIBAIOTCS: BHEIIHUE
OuUepTaHUs, IUIAHUPOBKA, XapaKTep M IUIOTHOCTh 3aCTPOMKH HACEJIEHHBIX IYHKTOB; TOYHOE
pacrojoXKeHUe YIHL, NPOE3J0B, IEPEKPECTKOB, IUIOIIAAEH, MapKOB, CaJ0B M JPYIHX
HE3aCTPOCHHBIX YYaCTKOB C BBIJCJICHUEM IJIAaBHBIX YIIHMI, a TaKXe BBIJAIOUINXCS 3AaHMIA,
BOXHEUIINX 00BEKTOB U OPUEHTHUPOB.

Bmecre ¢ TeM naeTcs XapakTepHCTHKa HAacEIEHHBIX MYHKTOB MO WX TUMy (TOopona,
MOCENKH  CEeNbCKOTO THMAa M JApPYrHe), YHCICHHOCTH HACENEHUS U  TOJHTUKO—
aMUHHCTPATUBHOMY 3HAUECHUIO.

[TnoTHO 3acTpOeHHbIE KBapTaJlbl HACEJICHHBIX ITYHKTOB Ha KapTax macurabos 1:25000 u
1: 50000 uzoOpakaroTcs ¢ MoApas/eleHueM UX Ha KBapTaibl ¢ npeobnaganuem (6omee 50 %)
OTHECTOMKMX TOCTPOCK (KUPIHYHBIX, KaMEHHBIX, KEJIe300€TOHHBIX) M HE OTHECTOMKHX
(epeBsiHHBIX, TIIMHOOWUTHBIX, caMaHHBIX). CTeneHb OTHECTOMKOCTH IOKa3bIBaeTCs (POHOBOIA
OKpPAaCKOW KBapTaJOB COOTBETCTBYIOILEIO [IBETA.

Ha kaprax macmra6oB 1:100 000 u 1:200 000 Takoro moapasieieHUs HET, U BCE
3aCTPOEHHBIE KBapTajibl M300pakaroTCsl CIUIOIIHOM 3aJMBKOM 4YEpPHOTO IiBeTa. B HaceleHHbIX
MyHKTaX C pacCpeOTOYCHHON 1 0ECCUCTEeMHOMN 3aCTPONKON OTHECTOMKOCTh CTPOCHMI Ha KapTax
HEe 0TOOpakaeTcs.

N300paxeHus: BCeX HACEICHHBIX IYHKTOB COMNPOBOXIAIOTCA MOAMHUCAMHU  UX
opuIMaTbHBIX Ha3BaHWM. PazMep M HauepTanue wWIpUPTa ITUX MOANUCEH YKa3bIBAIOT THII,
MOJIUTUKO—aIMUHUCTPATUBHOE 3HAUCHUE U YUCICHHOCTh HACEICHHUS.

UeMm KkpyIHee MOANUCh HAa3BaHHs ITYHKTa, TeM OH OOJbIIE MO-CBOEMY ITOJIUTHUKO—
aIMUHHCTPATUBHOMY 3HAUYEHHUIO WJIM MO KOIW4yecTBY HaceneHus. [log Ha3zBaHuMeM MOCEIKOB
CEJIbCKOTO M TAYHOTO THITOB TMOMMUCHIBAETCS YHUCIIO JOMOB M TIOMEIIAIOTCS BCE IPYTHE TOIIICH
U YCJIOBHBIEC 3HAKHU, YKA3bIBAIOIINE HA HAIMYME B HACETICHHOM ITYHKTE TEX UM UHBIX 0OBEKTOB.

[Tpon3BOICTBEHHBIE MIPEINPUATHS U COOPYKEHHS Ha KapTax Macmrtados 1:25000 — 1:100
000 moka3bIBarOTCSl BCE, 3a HCKIIOYEHHEM DACIOJIOXKEHHBIX B HACEICHHBIX IMyHKTaX. 3/ech
MOKa3bIBAIOTCS JIMIIb HanOoJee BHIAAIONMINECS O0BEKTHI, TNIABHEHIIINE OPUEHTHPHI (COOPYKEHUS
0allIeHHOTO TUIa, 3aBOICKHE TPYOBI U T. I1.).

B 3aBHcHMOCTH OT pa3MepoB 3aHMMaeMON IUIOIIAU OOBEKTHl M300pakaroTCs 3HAKaMU
COOTBETCTBYIOLIIMX CTPOCHUN M COOPY)KEHMH B MaciTade MM ’k€ BHEMACIITAOHBIMU 3HaKaMH.
BHyTpH KOHTYpOB OOBEKTOB, BBIpKAIOMIMXCS B MacmTabe KapThl, BHEMACIITAOHBIE 3HAKU
3aBOJIOB M (paOpPUK, JIEKTPOCTAHIUI, METEOPOIIOTHYECKUX CTAHIMI HE CTaBATCS.

3aBoackue U (abpuuHble TpyObl Ha TEPPUTOPHUSIX MNPENNPHUITHH, U300pa)kaeMbIX B
MaciuTale, MOKa3bIBAIOTCS ClIEUATIbHBIM YCIOBHBIM 3HAKOM; LU(PBI IPU ITOM 3HAKE 03HAYAIOT
BBICOTY TpyObl B MeTpax. [Ipum 0003HaUue€HWHM MPOMBINUICHHBIX NPEANPUATHNA, IIAXT, MECT
JOOBIYM TIOJNE3HBIX MCKOMAEMBIX OTKPBITHIM CIOCOOOM M T. M. MOMEIIAIOTCSA IOJAIUCH,
yYKa3bIBAIOIIME POJI OO0BEKTAa WM NPOU3BOJACTBA (Mpoaykra n00bum). Takumu ke

MNOACHUTCIBbHBIMUA COKpalll€HHbBIMHA MO CAMUA COIIPOBOKIAAOTCA 0003HaYCHHS
CEIbCKOX 03 CTBEHHBIX 06"I>CKTOB, PACIIOJIOKCHHBIX OTACIBHO.
I'eone3nueckue OYHKTBI W  OTACJIIbHBIE MCCTHBIC NPECAMETBI —  OPHUCHTHPLL.

FGO}IGSI/I'-IGCKI/IMI/I IMYHKTaM#H HA3bIBAKOTCA TOYKH Ha 3eMHOH IIOBEPXHOCTH, IMOJIOKCHHUE KOTOPBIX
(KOOpAMHATBI U BBICOTHI HAJ YPOBHEM MOpS) TOYHO ONPEACICHO M MPOYHO 3aKPEIUICHO
(0603HaYEHO) HA MECTHOCTH.

['eone3nyeckre MyHKTHI UMEIOT OOJIbIIOE 3HAUEHHE: OHHU CIYXKAaT MCXOJHBIMU TOYKAMH
A1 IpPpOU3BOACTBA CHEMOK MW JAPYTHX TOYCUHBIX H3MCEPUTCIBHBIX pa60T Ha MECTHOCTH.
['eone3nueckrie MyHKTHl HAHOCATCS HA KapThl C MAKCUMaJIbHONW TOUYHOCTBIO; OKOJIO MX YCIIOBHBIX
3HAKOB Ha KapTC€ CTABATCA OTMETKH, YKA3bIBAOIIHUE BHICOTY MCCTOITOJIOKCHUA IMTYHKTA B METpax
HaJl ypOBHEM MOpSI.

C o0co0o#l THIATETHPHOCTHIO HAa KapTax H300pa)aroTCsl TaKKE OPUEHTHPBI, K KOTOPHIM
OTHOCSIT MECTHBIE NIPEAMETBI, JIETKO ONI03HABAEMbIE HA MECTHOCTH.

OpueHTHpPBI TOIPa3AeAIoTCs Ha ABE TPYIIIbL:
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a) BBLIAIOUIUECS MECTHBIE MPEIMEThI, BUIUMBIE U3/1alu (BBICOKHE 3IaHUS U COOPYKEHUS
OamreHHOro TUMa, TPyObl 3aBOJOB M (haOpHK, pagruoMauThl, TEPPUKOHBI, MTAMSITHUKH, KypraHbI,
CKaJIBI—OCTaHIIbI, OTJCIbHBIC IEPEBbS, POIIH U T. I1.);

0) KOHTYpHBIC TOYKH W TPEIMETHI, HE BO3BBIIIAOIINECS HAJl TIOBEPXHOCTHIO 3EMJIH, HO
COXpAaHSIIOIIMECS JUIUTEIHHOE BPEMsi M XOPOIIO 3aMETHBIE HAa MECTHOCTU (TIEPEKPEeCTKH |
Pa3BWIKH JIOPOT, pe3KO 0003HAUCHHBIE YIIIbI KOHTYPOB M M3THOBI PEK U PYUYbEB, EPEKPECTKU
TJIaBHBIX YJIWI] B HACCJICHHBIX ITYHKTAaX U T.H.).

8. Oowgue npasuna umenusa Kapm.

YreHne KapThl — NPEACTABICHHWE pEaTbHOH MECTHOCTH IO ee Tpaduiyeckomy
N300paXKEeHHUIO.

Meroayka M3y4eHUS] U OIEHKH MECTHOCTH HO KapTe CBOAUTCS K CIEIYIOUIMM OOIIMM
IpaBUIIAM:

1. MecTHOCTh 1O KapTe H3ydaeTcsi M30MpaTelbHO, T.€. M3YYalOTCs TOJbKO TE €€
AJIEMEHTBI, KOTOPBIE OKA3bIBAIOT BJIMSHUE HA BHIIIOJIHEHHE 3a/1a4H.

2. DIeMeHThl MECTHOCTH M3Y4alOTCs U OLIEHUBAIOTCS HE U30JUPOBAHHO JAPYT OT Apyra, a
BO B3auMHOM cBsA3U. [Ipu 0OBSICHEHHH 3TOr0 IpaBujia MOJE3HO OTMETUTh, YTO MECTHOCTb Ha
00€eBYyI0 JESITEIbHOCTh IOJPA3/ICICHUN BIIMACT [UalleKTU4ecKu. Tak, pe3konepeceueHHbIN
penbed obieryaeT OpraHu3anuio 3alIUThl BOMCK OT OPYKHSI MAaCCOBOTO MOPAKEHUs, HO BMECTE C
TEM OH CHMXKaeT IMPOXOAMMOCTb; JIECHbIE MAacCHBBI OOECIEUMBAIOT YCIIOBHS MAaCKUPOBKHM U
OJIHOBPEMEHHO YXY/IIAIOT YCJIOBUS BEACHUSI OTHSI U YIIPABICHUS BOMCKaMH.

3. OTHOBPEMEHHO C M3YYE€HHUEM MECTHOCTH 3allOMHHAIOTCS €€ OCHOBHBIE 3JIEMEHTBI JIJIs
TOr0, 4TOOBI TPH BBHIMOJIHEHUH OOEBOHM 3aJayd MO BO3MOXKHOCTH MEHbIIE oOpamarbes K
Tonorpagpuueckoi Kapre.

MecTHOCTh TIO KapTe OOBIYHO HW3y4YaeTcs B TaKOW IOCIEAOBATEILHOCTH: CHadaia
oIpesieNnsercss TUI MECTHOCTH, €€ OCOOEHHOCTHM M OCHOBHBIE TaKTHMYECKHE CBOICTBa; moOcCie
3TOro JETaJIbHO U3Y4YaloTCsd U OLEHUBAIOTCS TAaKTUYECKHE CBOMCTBA YYAaCTKOB U OT/AEIBHBIX €€
DIIEMEHTOB; PE3YJIbTAaThl U3YYEHUS U OLEHKH MECTHOCTH aHAIM3UPYIOTCSI COBMECTHO C IPYTUMU
AIIEMEHTaMHU OOCTaHOBKH, B PE3YJIbTATE YETO JeNIal0TCs BHIBOJIBI.

®opma mpeacTaBjaeHMs pe3yJbTara: [IpegocTaBUTh BBIOJHEHHOE 33JaHHME B
KOHCIIEKTE.

Pa3nea 5. I'eonesnveckue padboTsbl NPH BEPTUKAJIBHON NJIAHUPOBKE YYacTKAa
Tema 5.1. Peabed mectHocTH. [IoHATHE 0 TOPH3OHTAJISIX.
IIpakTuyeckas padora 5: Boino/iHeHHe BepTHKAJIbHON NMPUBA3KHU 31aHUS N0 IUIAHY B
TOPH30HTAJIAX: ONpeeJIeHHe YePHBIX 0TMETOK, 0OTMETKH IVIAHUPOBKH, PA004YHX 0TMETOK.

HEJ'IB paﬁ()TbI: HayLII/ITLCSI BBITIOJIHATE BCPTHUKAJIBHYIO TPHUBA3KY 3OdaHUA 110 IIJIAHY B
TOPU3OHTAIAX, OIIPCIACIATH I—IépHI)Ie OTMCTKH, OTMECTKHU IIJIAHUPOBKH U pa60tme OTMECTKH.

Boinosnus padory, Bel Oyaere:

YMETh:

-BBITIOJHATh HEOOXOJMMBIE PAcU€Thl MO BEPTUKAIBHOW TMPHUBSI3KE 3[aHUS IO IUIaHY B
TOPU30HTAJISX;

- OIIPEAENATH YEPHBIE OTMETKH;

- OIPENENATh OTMETKH IJIAHUPOBKH U paboure OTMETKH.

MarepunanbHoe obecnieyeHue:
HHHeﬁKa, KapaHJall, MCTOAUYCCKUC YKa3aHHs, OITOPHBIC IJIAKaThI.
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3aganmne Ne 1. CymHocTs paboThl COCTOUT B cienyromeM. Kinuent 3akaszan Bameit pupme
BBIMIOJHUTH BEPTUKATIBHYIO IJIAHUPOBKY YACTH y4yacTKa Iepe] KOTTEKEM B LIETISIX
CTPOUTENBCTBA TEHHUCHOTO KOPTA U JIEKOPAaTUBHOTO OJaroycTpoicTBa ydacTtka. [Inomans
y4acTka npumepHo pasHa 0,6 ra.

Jnsi  pa3pabOTKM TNpOEKTa BEPTUKAIBHOM IJIAHUPOBKH  TpeOYyeTCsl  COCTaBUTh
tonorpaduueckuit miaH ydgactka B Macmrade 1:1000 (1:500) ¢ BeicoToit ceuenus penbeda 0,25
M (0,1 m).

Jliig aToro Bammmu kosuieramul pu OMOIIM TEOAOJIUTA M PYJIETKH HA MECTHOCTHU Obliia
MOCTPOEHA CeTKa KBaapaToB co ctopoHamu 20 M (puc. 30).

A"3q=330°30'

Rpl @
=
¢ >
d - )
‘s, ( ) )
Pedui R / N \
Lyemapu / \\ \ "‘/
. \ / ‘\/qumu /"
\\ . a9, a, \ \ /
R\ = e, Y
— ‘ e i 3 A l\. ‘." S
T\ - il - :.H/. Az
1  )|‘\-\ B et < e P BN
- | CIN _"‘*»_,_ = “‘/4' AN BB <2
‘ s : 7 :
Rearom o a 4 I
’ -t
/ \ —5.54 iy
N TN Jyw
/ [rup 2ot 2
f +h 0 150
0 J
I / 6.0 3 1 4 5 6
Pucynoxk 30

B BepmmHax KBaJpaToB 3a0UTHI KOJBIIIKA BPOBEHb C 3€MJIEH M CTOPOXKKH, HAa KOTOPBIX
HOJNKMCaHbl 00O3HAYEHHsl BEPIIMH IO NPUHIUIYY O0O3HAueHHs KJIETOK MIaXMaTHOW JIOCKH.
OpnHOBpeMEHHO C pPa30MBKOM BBINOJHSIACH M ChEMKa DJJIEMEHTOB CHUTYallud METOA0M
NeprneHAuKyIsApoB. [lis OpHEeHTUpOBaHMs JMHUN IUIaHa OB HM3MEPEH MAarHUTHBIM a3uMyT
croponsl a— d. Ero 3nauenune A", 4 = 330°30".

3areM MPOU3BEACHO TEXHUYECKOE HUBEIUPOBAHUE BEPIIUH KBAJIPATOB C ABYX CTAHLIHM.
[Topsinox HUBenupoBaHMs MOKa3aH Ha pucyHke 30. Bce oTcuersl 3amucaHbl Ha MOJIEBOM cxeme
(puc. 2) okoso BepUIMH KBaapaToB. Ha cBs3yromye ToUku, 0OBEACHHBIE Ha pUC. 2, 3 KPYKKOM,
CAeNaHbl JUIsl KOHTPOJIA OTCUETHI ¢ JIBYX cTaHUUM. ['paHuiia craHuumil ykazaHa myHKTHpoM (al,
a2, Bl, B2). KoHTponb mpaBUIBHOCTH CBs3H (paboOT) CTaHIMI BBHIMOIHSIETCS TO (dopMmyre:
a;+tBy=as*B1, B OOIIEM CIy4yae CyMMBbI HAKpECT JIEKAIIUX OTCYETOB MOTYT OTJIMYAThCS OJIHA OT
apyroii He Oosee yeM Ha 5 MM. [Tepenaua BbICOTHI ObLIa BHIOJIHEHA HA CBS3YIOLIYIO TOUKY Uj.

3amaua Nel TIpousBectu 00pabOTKY MCIOTHUTEIHHOM MOJIEBOM CXEMbl HUBEIUPOBAHUS
MOBEPXHOCTU MO KBajaparaM (cMm. puc. 31), coctaBuTh MmijaH ydacTka B Macmrade 1:1000.
BbImonHUTE MHTEpHONMpPOBAHUWE TOPHU3OHTAJEH NpuU BbIcoTe cedyeHus penbeda 0,25 M.
BbInonHUTE pUCOBKY penbeda u BBIYepTHTD T1aH. Hgs =

Hcxonnast BeicoTa cBsi3yromiedl Touku 04 3amaercst mpenojaBateieM (MO YCMOTPEHHUIO
NpernoaaBaTesl MOKET ObITh MPUHST BapUaHT IEpeladyd BHICOTHI Ha TOYKY 04 HUBETHUPHBIM
XO0JIOM OT HHBEJIMPHOTO PETEpa).

HcnonuuTenbHas 1mosieBasl CXeMa HUBEITUPOBAHUS IIOBEPXHOCTH
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[TosicHeHUs K BBIIOJTHEHUIO PadOT

CrenaiiTe KOHTPOJIb HUBEJTUPOBAHUS IO CBA3YIOLIUM TOUYKAM.

CBSIBYIOIIMMH TOYKAMU SIBJISIFOTCS TOYKH Bg, C4, Og (cM. puc. 32). B kadecTBe mpumepa
clieNaiiTe KOHTPOJIb 1O CBA3YIOIUM TOYKaM B4 M O4. OTcueThl co cTanimu | Ha CBS3yrOIIUE
TOYKH COOTBETCTBEHHO paBHBI: a,=0833, a3=1239, a co cranmmii II: B1=1057, B3=1462.

Tornma a;+Bz=az+B;. Umeem: 1462+083-1239+1057 = 1 mm, uto gomyctumo. Pe3ynpTaTsl
BalllMX KOHTPOJIbHBIX BHIYUCICHHUH 3aUILINTE MO PUCYHKOM 32.

Beruucnure ropu3oHT npubopa M BHICOTHI BEPILIMH KBaJIPAaTOB JUIsd CTaHIUU I

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

I'TI1 = Hypt ao,

rae Hy;; — u3BecTHast BbICOTA TOUKH, B Baiem ciaydae — 3TO BbICOTa CBA3YIOLIEH TOYKH
ds

ap — OTCUEeT IO peliKe Ha ATOU Touke (B JaHHOM ciiydae Hajo Oparb orcyeT a;=0,833 M,
NOJYYEHHBIH C MEepBOM CTaHIMHM, TaK Kak TOPU3OHT Npubopa ompezaensercs i cTaHuuu I).
[ToryueHHOE 3HaueHUE TOPU30HTA MPHOOpPa BIUIIMTE HA TMOJEBYIO CXEMY B COOTBETCTBYIOILIEM
MecTe. 3ateM 1o Gopmyme

Hi =TTI1- ai

rae Hi — BeicoTa BepIinH, onpeieNsieMbIX U1l CTaHIuH I

al — OTCUeT 1Mo pelike Ha 3TUX BepIIMHaX (110 YePHOM CTOPOHE) BHIYUCIMTE BHICOTHI BCEX
BEPIINH B I'PAHUIIAX, OTIPEJCICHHBIX AJI CTAHIIMH |.

[TocnenoBarenbHO MOTy4yaeMble 3HAUEHUS BHICOT 3aIllMIINTE Ha MOJIEBYIO CXEMY PSAJIOM C
COOTBETCTBYIOILIECH BEPIIMHON KBaApaTa.

3.BoruricnuTe ropu3oHT Nprbopa 1 BEICOTHI OCTAIBHBIX BEpIIMH JUIsl cTaniuu 1.

Jlis KOHTpOJIsi TOPU30HTA MpUOOpa BBIYMCIUTE €ro TPH pa3a (Tak Kak BBICOTHI TpeX
CBS3YIOIUX TOYEK HAMHU y>K€ BBIUMCIICHBI).

I'TLy = Hya +B4; T'TI'yj= HeatBo; Ty = Hps+B3

Ecnm pacxoxnenus mexay 3HaueHussMU ['T] He TPEeBBICAT 5 MM, TO BBIUHCIIAIOT CpEAHEE
3HAUEHUE U OHO BBINIMCBIBAETCS Ha MOJIEBYIO CXEMY.

BricoThl BepinH B rpaHuIle CTaHINH [I BEIYUCISIOTCS aHAaJIOTUYHO 10 (hopmyie

Hi = FH“-Bi
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U 3aIIMCBIBAIOTCS] Y COOTBETCTBYIOIINX BEPLINH.

CocraBbTe TOnorpadguueckuii iaH 1Mo pe3yibTaraM HUBEIUPOBAHUS 110 KBapaTaM.

Ha mucre ueprexxknoit Oymarum B macmrabe 1:1000 mocTpoiiTe ceTKy KBaJIpaToB CO
ctopoHamu 20 M U HaHECHUTE IO MPOMEpPaM 3JIEMEHTHI CUTyalud. Ha miiaH BBIMUIIUTE BBICOTHI
BCEX TOYEK (BEpIIMH), OKpyTrisis 3HaueHus 10 0,01 m.

[Iyrem HHTEPHOIMPOBAHUS MO CTOPOHAM KBAJpPaTOB HAWIUTE TOJOXKEHHE TOYEK C
BBICOTaMH, KPaTHBIMH BBICOTE ceueHus penbeda 0,25 M (Mcmonb3ys Kak rpaguuecKuii MeTo,
TaK U UHTEPIIOJIMPOBAHUE «HA TJI1a3»).

Touky ¢ 0IMHAKOBBIMU BBICOTAMU COEIMHUTE IJIaBHBIMU KPUBBIMU-TOPU30HTAIISIMH.

[IpousBeanute «ykjiaaKy» rOpU30HTaNCH M MOJMUIINTE BHICOTHI TOPU3OHTA JIEH, KpaTHbIE
0,5 m.

Hanomunaem! BbICOTHI MOAMUCKHIBAIOT B pa3pblBax FOPU3OHTAJICH TakK, YTOOBI OCHOBAHHE
udp ObUIO 0OpaIIeHO BHU3 IO CKaTYy.

PaGoty B kapaHjaiie npeabsiBUTE MPETOAaBaTelio.

6 BoluepTuTe miaH TyUiblo.

Bce snemeHThl 1UTaHa: HaANUCH, YCIOBHBIE 3HAKW (32 HCKIIOYEHHUEM TOPU30HTANICH)
BBIUEPTUTE HYEPHOW TYIIbIO; TOPU3OHTAIM U MX BBICOTHl BBIYEPTUTE KOPUUYHEBBIM I[BETOM.
BepinHbl KBagpaToB Ha MJIaHE MOKAKUTE TOUKAMH.

Ha pamke mnana caenaiite Haamuch: « Tonmorpadgudecknii maH yaactka Ne ... ».

Buuzy nanummute (1o ueHtpy) «1:1000» u «CrutoniHple ropu30HTaNIN TPOBEACHBI Yepe3
0,25 m». CnpaBa — «CocTaBjieH 1Mo MaTepHallaM HUBEIMPOBAHUS MOBEPXHOCTW» ((haMuiius
CTyJeHTa, (DaKyJIbTET U JaTa BHIOTHEHUS paOOThI).

3aganue Ne2. OpHMM U3 BapuaHTOB (OPMbI BEPTUKAIBHOW IUIAHMPOBKH pelbeda
y4acTKa IPOeKTa MPelyCMOTPEHAa FOPU30HTANIbHAS TUIOIIAIKA.

Bawm cnenyer, ucnonb3ys paHee 1ojiyyeHHbIE pe3yIbTaThl:

IIPOM3BECTH PACYET IPOEKTHON BBICOTHI TOPU3OHTAJIBHOW IUIOMIAJKU TNPU YCIOBHUH
MUHMMAaJIbHOTO OO0beMa 3eMJISHBIX paboT, T.e. MpU COONIOJeHHH OanaHca 3eMIISHBIX padoT,
Korza o0beM BBIEMKH IPyHTa paBeH 00bEMY HaCBHIIH;

COCTaBUTh KapTOrPaMMy 3E€MIIIHBIX paboT U BBIUYUCIUTH OOBEMBI IEPEMENIAeMOro
TpyHTA.

Jlns nanpHEHIuX pacueToB HEOOXOJMMO COCTaBUTH KOMMIO CXEMbl CETKH KBAJpaTOB C
BBIIMCAHHBIMU Ha HEW BbICOTAaMH BEPUIMH KBaApaToB (¢ TouHOCTHIO /10 0,01 M). 3HaueHus BbICOT
nojy4yeHsl Bamu B epBoii yactu 3aanusl.

[TocnenoBarenbHOCTh BBIIIOJHEHHS I€0/I€3UUECKHUX PACUETOB

BbInonHNTE KOMUIO CXEMBlI CETKM KBaJpaToB HAa OTBEJCHHOM B pabouell TeTpaau ais
9TOH 117 MECTE U BBIMTUIIINTE Ha HEE BBICOTY Touek (puc. 33).

3ameuanue 1. VICKIIIOUMTENBHO B YUEOHBIX LENAX JUIsl yMEHBIICHUS HArpy3KH Ha YepTex

Bam npenaraercst HCOIb30BaTh /IBE CXEMBbI CETKU KBapaToB. OHY KaK UCXOJHYIO JUIS
BBIUMCJIEHHSI IPOEKTHON BBICOTBHI TOPU30HTAIBHON MIJIOLIAIKH; BTOPYIO — JUISl COCTaBJICHHUS
KapTorpaMMBbl 3eMJISTHBIX pa0oT (00pa3iibl UX 3alOoIHEHUs TOKa3aHbl Ha puc. 33 u 34; camu

CXEMBI BBITTOJIHUTE B COOTBETCTBYIOIEM MecTe paboueit TeTpaan).
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Pucynok 33

HaiinuTe HamMeHbIIyI0O W3 BBICOT BepmMH KBaapaTtoB HO W BhIUMCINTE YCIIOBHBIE
BBICOTHI Ahj Bcex BepIIMH KBaApPaTOB 1o Gopmyie

Ahj = H1 - Ho

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

B3ameuanne 2. Tak kak BenuuuHbl AN, BBIUHCISIOTCA 0€3 KOHTPOJS, TO OIIHOKA,
JIONYIIEHHAs MPH BhIYKUCICHUH Ah;j, BBISBUTCS TOJILKO B CaMOM KOHIIE pabOThI MPH TOACYETE
00BeMOB 3eMIIIHBIX PaboT. [I0ATOMY BBIYMCIIEHUSI TPOBOASITCS BAXK/IbI.

Beruuciure npoekTHyro BbICOTY Hpp, TrOpH30HTaNbHON IIOMIAJKHA IIPH  YCIOBHH
coOnroaeHust Oananca 3eMJISHBIX padoT

Hyp = Ho + (3 Ah1 +3° 2hy + 3Ahs + 43 Ahy) / 4n

rae Ah; - ycioBHast BbICOTa BEpIIMHBI, BXOSIIAst TOJIBKO B OJMH KBaapat (Ha puc. 33 ato
BEpIIIKHA a7);

Ah, - ycroBHas BBICOTa BEpIIMHBI, BXOJsIIas B aBa KBajapara (Ha puc. 33 — aro
BEPIIHHBI By U A 7);

Ahs - ycroBHasi BBICOTa BEpIIMH, BXOSIIMX B TPHU KBajpara (B HAIIeM ciydae TaKuX
YCIIOBHBIX BBICOT HET);

Ahy - yciioBHasI BBICOTA, BXOJISIIAsl B YeThIpE KBajpara (Ha puc. 33 — 3TO BepIlUHA By).

Beraucinte paboune BBICOTHI [T BCEX BEPIINH KBAJIPATOB, KaK

aij— Hi - an

U BIIMIIUTE UX HA KAPTOrpaMMy 3eMJISTHBIX pabOT KpaCHBIM LIBETOM (CM. 00pasel] — pHuc.
34).
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Pucynok 34
Omnpexenute NOJOKEHNE TOYEK HYNEBBIX padoT. [lo ctopoHam kBaaparos, rae padouue
BBICOTBHI MEHSIOT 3HAK Ha MPOTHUBOMOJIOKHBIHN, HAWAUTE PACCTOSHUS 10 TOYEK HYJIEBBIX paldoT.
Komnwust cxembl ceTKu KBaapaToB
Hp=
Hyp =
Kaprorpamma 3emisiHbIx pabot
Brraucinte paccTosIHES 10 TOYKH HYJIEBBIX paObOT
L1 =L=
Lz =L=
Li=lai|l/(laial+]a|)xdum Ly =]ai/(]au]+|ai])*d
TZIe a1 ¥ @i - COOTBETCTBEHHO Pa0O4YMe BHICOTHI MPEIIISCTBYIONINX M TOCIETYIONIIX
BEpILNH;
d — ropu30HTaNIBHOE PACCTOSIHUE MEXKIY STUMH BEpPIINHAMHU.
Hanpumep, cm. puc. 4.
Hns croponsl Bl - ¢l umeem
L;=0,22/(0,65+0,22) x 20 =5,06
IUTs KOHTPOJIS BRIYHCIsieM Lo:
L, =0,65/(0,65+0,22) x20=14,94
Kontposns: 14,94+5,06=20,0. 3nauenus Ly, Lo,........ , Ln , BEITUCBHIBAIOT HA KApPTOTPAMMYy
CHUHUM LBETOM, OKpyrJsis 10 0,1m.
Jnst mosydeHusl JMHWW HYJIEBBIX pabOT TOYKM HYJEBBIX pabOT MOCIEI0BATENBHO
COEMHUTE NMPSAMBIMHU JIMHUSMHU U IITPUXOBKOI pa3aeanTe 30HbI BBIEMKH M HACHIIIH.
Brraucimte 00beMbl 3¢ MIISIHBIX pa0OT. BBIYHCIICHNS BBITOTHUTE B BEIOMOCTH TaOIUIIBL.
Ilepen HauasoM BBIYMCICHUN pa3deliTe yyacTOK Ha reoMeTpruecKue GUrypsl (KBaJaparhl
U TpeyroiabHukn). Ilponymepyiite purypsl Ha KapTorpaMMe U BOMIIKUTE HOMepa GUryp B rpady
1 Tabnunsl «O0bEMBI 3eMIIIHBIX PA0OT» BBIYUCIUTE IO GOpMyIIe
Vi =, Sjxa'epn
rje Sj- MI0IaAb OCHOBaHUs 1-TOH (UTypBI;
a'cph - CpeIHsIs paboyas BHICOTA U3 pabOUYNX BBICOT BEPIIMH i-TOH HUTYDBI.
Brruucnienus BequTe B CIEAYIOLIEM MOPSIKE:
BBIUYHCIIUTE MJIOAAHN (PUTYp U 3aIUIINTE UX B rpady 2 TabIuIsL;
BBIUUCIIUTE CpeTHIE pabOoune OTMETKH;
BBIYUCIIATE 00BEMBI (PHUTYD.



st KoHTpoJis 1o Tpade. 2 B Tabiuie nmojcuuTaiite cymmy Iutomazaei Bcex guryp. C
TOYHOCTBIO 10 1 % OHa NOJKHA COBNAAATh € OOLIEH TIOMIAbI0 YUacTKa.

3ameuanue 3. 3HAYEHUS a'cph MOTYT UMETh 3HAK + (IUTHOC) MM — (MHHYC),

MO3TOMY M 3Ha4€HHUs1 00bEeMOB OyIIyT MMETh 3HaK. 3HAK ILUIFOC Tepe 3HaUCHHEeM o0bemMa
rpyHTa OyZeT COOTBETCTBOBAThH CPE3KE, a 3HAK MUHYC — HACHIIIH.

OOmwmit KOHTPOIIb.

[To ycnoBHIO MPOEKTUPOBAHUS — 3TO PABEHCTBO 0OHEMOB BHIEMOK M HACHITICH.

Jlns BeIBoza oOIero OanaHca 3eMIITHBIX pabOT CyMMHUpPYHTE 3Ha4eHUsT OOBEMOB IO
rpadam 4 u 5 TabIUIBL

Pacxoxnenne V=(+V)+(—V) He momkHO mpeBbimaTh 2 % 001ero oobemMa 3eMIISTHBIX
pabor.

BenomMocTth BeIumCIeHHSI 00BEMOB 3eMIISIHBIX Pa0OT
Cpenuss O0BeM 3eMIISTHBIX padboT, M
pabouas cpeska (+) HAChITb (—)
BBICOTA,

2 3 4 5

=
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Ilpakmuueckan paooma

Lesb BepTHKANBbHON NPHUBA3ZKH 31aHMSA - TO ONpejeieHue aOCONIOTHOM OTMETKH YPOBHS
YUCTOro mojia 1-ro s3Taxa, T.e. Hadajga orcyera OTHOcUTENbHbIX oTMeToK (0,000). Ilpum
IIPOEKTUPOBAHUM U PEKOHCTPYKLIMM 3Ta OTMETKA ONPEAENAETCS UCXOAs W3 IUIAHUPOBOYHOMN
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OTMETKHU IpeoOpa3oBaHHOr0 penbeda mpuiierammeil K 34aHUI0 TEPPUTOPUU. DTa OTMETKA -
KpacHasi - ONpeNeNsercs MO KPacHbIM (IJIAHUPOBOYHBIM) TOPHU3OHTAISAM. V3BecTHO, dYTO
KpacHbIe (TIPOCKTHBIC) OTMETKH, KaK M YepHbIC (OTMETKHU CYIIECTBYIOIIETO pesbeda MeCTHOCTH),
Ha3bIBAIOT a0COIIOTHBIMHU.

Ha Bceli Teppuropun PO OHM MMEIOT €IMHOE HAadajo OTCYETa - YPOBEHb BalTHHCKOro Mops.
OTMETKM »3JIEMEHTOB Ka)XXIOrO OTJAEJIbHOIO 3JaHMS Ha3bIBAIOT OTHOCUTEIbHbIMU. Hawaio
0TCYETa MX B KAXKJIOM 3JIaHUH - 3TO YPOBEHb YUCTOTO I0JIa MEPBOrO 3Taxa. YTOOBI BHIYHUCIUTH
a0COIOTHYI0O OTMETKY YHCTOTO TOJIa MEpBOro 3Ta)ka JII00Oro 3/1aHusl, HAJ0 3HATh, HACKOJIBKO
MOJI PacroyiioKeH Bbilmie 3emud. Kak mpaBmiio, 3TO 3HaYyeHUE - OTMETKa (YpOBHS 3€MIIH) -
YKa3bIBAETCs Ha uyepTekax ¢acaloB U pa3pe30B 3/1aHUA CO 3HAKOM «MUHYC». Ee 0e3 yuera 3Haka
npuOaBISIOT K a0COMIOTHOM MIIAHUPOBOYHOM OTMETKE 3€MJIM U MOJIYYalOT HCKOMYIO BETHYHHY.
B yueOHOM mpoekTe gomycKaeTcs MpuBsA3aTh 3[JaHHe K CYHIECTBYIOIIEMY peibedy 03eTeHEHHBIX
TEPPUTOPUH, T.€. BBIYMCIUTH YEPHbIE OTMETKM IO yriam 31aHus. [1n1aHupoBOYHYIO OTMETKY
(kpacHy10) ciefyeT IpUHUMATh MO0 caMOil BBICOKOM oTMeTKe Bxona. Ha Bcex yriax 3maHuii Ha
TeHIJIaHe JOJDKHBI OBITh yKa3aHbl HAa BBIHOCHBIX IOJIOUKAaX BBEPXY KpAacHbBIC, BHH3Y YepHBIC
OTMETKH. B 1eHTpe 31aHUS B MPSIMOYIOJbHUKE YKa3bIBalOT a0OCONIOTHYIO OTMETKY,
cooTBeTCTBYOIIYIO 3HaueHut0 0,000 OTHOCUTENBHBIX OTMETOK (puc. 1).
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Pucynok 1. IIpumep BbINOIHEeHHS] BEPTHKAJIBHONH M FOPU3OHTAJILHON NPUBA30K B y4eOHOI
npakTudeckoii paodore: | - npoexmupyemoe 30anue; |l - cywecmeyiowee 3z0anue; 1 -
Hanpagienue cmoxa nosepxnocmusix 600; A, b, 1, 10 - o603nauenus oceii

B ycnoBusX 3HAUMTENBHBIX [MEPENagoB BBICOT penabeda TEPPUTOPUU MHUKpOpailoHa
IPaJOCTPOUTENN MCHOJIB3YIOT OO0JbIION HaOOp HMpHEeMOB BepTHUKANbHOM miuaHupoBkH. C uX
MOMOUIbI0 (POPMUPYIOT INIAHUPOBOUYHYIO MIOBEPXHOCTh TEPPUTOPUN MHUKPOpaiioHa, OPraHUu3yIOT
TPAHCIIOPTHOE U NEUIEXOAHOE JBHKEHUE MEXIY TeppacaMu, JIeXKalllUMU B Pa3HbIX YPOBHsX. B
Ka)KJIOM KOHKPETHOM Cily4yae BbIOHMpPAIOT TOT MM MHOM MPHEM MM YCTPOWCTBO BEPTUKAIBHOMN
IUTAHUPOBKHU B 3aBUCUMOCTH OT CBOMCTB I'PYHTA, F€OJOTUYECKUX U TUAPOJIIOTHUECKUX YCIOBHH,
TpeOOBaHU, PEABIBIAEMBIX K TEPPUTOPUU MUKPOpaiioHa.

[TpocTefIMM  3JIEMEHTOM BEPTUKAJIBHOW IUIAHMPOBKU TEPPUTOPHUM IPH  CONPSKEHUU
MOBEPXHOCTEN C MEepernajoM OTMETOK SBIIETCS OTKOC. ['JTaBHBIN BOMpOC MpH MPOEKTUPOBAHUU
OTKOCOB - YCTaHOBJIEHHE €ro KpyTu3Hbl. Ee BbIOMparoT u3 ycClIOBUH yCTOMUMBOCTH TpyHTA,
MPEIOTBPALICHUS] OMNOJ3HEBbIX SBJICHUM U pa3MbiBa. OHa 3aBUCUT OT BBICOTHI MEepenaja
oTrMeToK. [Ipu BbicOTe OTKOCA 1O 6 M B YCTOHYMBBIX TPYHTaxX (IOJTYCKalbHbIE U MOJOOHBIE M)
KpyTH3Ha BbIpakaeTcs B oTHomeHuu ot 1:1 go 1:0,5; mpu rpyHTax cpegHell yCTOMYUBOCTH - 110
1:1,5; mpu chimy4ux rpyHTax (MEJIKO3EpHHUCTHIE MECKU U 10100HbIe UM) - 1:1,5 u Menee. UToObI
MPEeIOXPaHUTh OTKOC OT pa3MbIBa MOBEPXHOCTHBIMU BOJAMH, Yy €ro TOJOLIBHI YCTPAUBAIOT
JIOTKH, KIOBETHI, 3arTyOJIeHHbIE B 3€MIII0 BOJOOTBOJAHBIE TpyOHl (puc. 2). ITo HUM noXkaeBble
BOJIbl HAIPABIISIFOTCS. K BOJAONPHUEMHBIM pEIIeTKaM T'OPOACKOr0 BOAOCTOKA WM B OnmKammmi
BozoeM. KpoMe Toro, 0TKOCH! yKpEeIJISIOT OCAAKOM 3€JEHBIX HACAXKACHUM, 3aCEBAIOT TPaBaMHu C
pa3BUTOIl KOpPHEBOM CHCTEMOI, MOKPBIBAIOT JE€PHOM, MOCTAT KaMHEM, OETOHHBIMU H
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kene300eToHHpIMH  uMTamMu. C  3TOM ke OCJIbKO IJid MOIICHUSA OTKOCOB TMPUMCHSAIOT
HeMeHTO6eTOHHBIe INIMTBI C  OTBCPCTHUAMH, 3allOJIHACMBIMHM TpaBaMWM WX 1BETaMHU-
MHOTI'OJICTHHUKaMH. HpI/I HCIIOJIB30BaHHUH 3CJICHBIX Hacanq{eﬂnﬁ AJId 3aKpCTJICHHUA OTKOCOB BAXKHO
o0ecrneyuTh ux PaCTUTCIIbHBIM CJIOEM IIOYBBI.

auibaulru
Pucynok 2. OTkoc, JeCTHHIA U OPTAaHU3AIMS CTOKA HA TEPPUTOPUH MUKPOpaiioHa
Iloonopnuvle cmenku eNalOT BEPTUKAIbHBIMUA M HakIOHHBIMHU (ykioHbI 1:10 u 1: 12). UroO6s!
TPYHT BBIIIENEKAIIEH Teppackl HE pa3MBIBAJICA, B BEPXHEH Teppace IpeaycMaTpUBAIOT
JPEHAXHYI0O CHCTEMY U IepexBaThIBAIOIIME JO0XJAEBble NMOTOKU JOTKU. I[loamopHble cTeHKH
JEKOPUPYIOT KAMHEM, PYCTOBKON M IPYTUMH BHIIAMH OTJICJIKH.
Jlis memexo/1oB Teppackl, JIeXKalllue B pa3HbIX YPOBHSIX, COEAMHSIOT JIECTHULAMH. JIECTHHUIIBI
yCTpauBalOT B OTKOCaX M pa3pbIBax MOJMOPHBIX CTEHOK C YKJIOHOM He Oozee 1:3, ¢ BrIcOTOM
noacrynenka 10...14 cm. Hlupuny mpocTynu JIeCTHMIl HE orpaHuuYnBaroT. [Ipu ykioHe oTkoca
meHee 1:13 (8 %) nmomyckaercs yCTpOMCTBO NEMIEXOJHBIX HAKJIOHHBIX CXOJOB - TaHJIyCOB.
JlecTHUIIB! ¥ MAHIYCBl YCTPAUBAIOT C YY€TOM OCHOBHBIX HAIlPAaBJICHUN CHCTEMbI TPAHCHOPTHBIX
U TIEIIEXOJHBIX MyTeil COOOLICHMUS.
Ha npoexte BepTUKaIbHOM IUIAHUPOBKHU YKa3bIBAIOT MPOEKTHBIE OTMETKU XapaKTEPHBIX TOYEK:
10 yIJIaM M BXOJaM 3[aHHid, B MECTax M3MEHEHHS MPOJOJHHOTO YKJIOHA W Ha MEepeceueHHsIX
poe3aMu KpacHbIX JMHUN YIMI, B JIOTKaX YU CTPEJIKaMH YKa3bIBAIOT HANpaBICHUS U
3HAYeHHs TMPOJIOJBHBIX YKJIOHOB (B TMpOIEHTax). B 3TuX HampaBieHHUsX OyAeT MPOUCXOANUTH
CTOK TMOBEPXHOCTHBIX BOJ. KpoMe Mpo0ibHBIX YKIOHOB MPOE3A0B, TPOTYapOB, 03€IE€HEHHBIX
TEPPUTOPUH, a TakKe IUIOMAJ0K MHKPOPAaHOHOB sl yAOOCTBa OTBOJA JOXKAEBBIX BOJ
yCTPauBaIOT MOIMEPEYHbIE YKIOHBI (Tab. 1).

Ta6auna 1.
Vxnon, % B
U7 TMONEPEYHOro
Bun coopyxenus IIPOIOJIBHBIN MIONIEPEYHBIN npoduns
Ot Joma
Tpotyap 04..8 1.2 OJTHOCKATHBIN

77



IImomanku:

CIIOPTUBHBIE 0,5 0,5 OHOCKATHBII
IIETCKUE 0,4..15 1..2 OHOCKATHBII
XO35IIICTBEHHbBIE 05..3 1.2 JIBycKaTHBII
ABTOCTOSIHKH 0,4..4,0 0,5...15 OHOCKATHBII
3eeHble HaCAXKACHUS 0,5..8 0,5..8 OHOCKATHBII

OIHOCKAaTHEIE C
CanioBbIie TOPOKKHU 05...8 2.3 JIOTKaMHU

Omxkocwt 00NBIION BBICOTHI (0oiee 5 M) MHOT/AA 1EeecO00pa3HO PACWICHATh MO BBICOTE
TOPU3OHTAILHBIME ~ MOBEPXHOCTSMHU, KOTOPBIE Ha3bIBalOT OepMaMu. bepMbl  MOXHO
UCTIOJIB30BAaTh JUISI MEIIEXOHBIX JOPOXKEK.

BmecTo OTKOCOB 49acTo yCTpaumBalOT MOANOPHBIE CTEHKH. VX JenalT H3 TPOYHOTO
marepuaia (KaMeHb, OCTOH, JKEIe300€TOH), KOTOPBIH MOXET CJACpKaTh JIaBJICHUE
BBIIIIEJICKANIET0 rpyHTa. [IoAMMOpHBIE CTEHKN PAaCCYMTHIBAIOT 1O ()OPME M CEUCHHUIO U3 YCIOBHS
PaBHOBECHsI 3EMJISIHBIX MacC. BBICOTY ONpeiesstoT BEpTUKAIbHON TUIAHUPOBKOM 10 Tepenany
BBICOT.

[IpomosibHBIE W TOMEpPEYHbIC YKIOHBI BCEX IUIOMAJOK M JOPOKEK HMEIOT TaKoe
HarpaBJIeHHE, KOTOPOE 00eCIeunBaeT CTOK BOJIBI B CTOPOHY OJFpKaiiiero mpoesna.

B cnydae cnoxHOro penbeda ¢ yKIOHAMH OOJBIIE TPEACTbHBIX, NPHUHITHIX IS
IUTONIAJIOK, MX PACIIONAraloT B BEIEMKaX, HA HACHITIAX

WIA YaCTHYHO NPUMEHSS BBIEMKY M HaChilb. [IpM 3TOM HE JOJDKHA YXYAIIAThCS
APXUTEKTYPHO-TIAHUPOBOYHAS KOMOMHAIINS TEPPUTOPHUH.

®opma npejacraBiieHus pedyabrTara: [IpenoctaBuTh OT4ET MO paboTe B TETpaau s
MPAKTUYECKUX PadOT U yCTHAs 3aluTa paboThl.

Paznea S. I'eonesndeckue padboTsl NPH BEPTHKAJIBHOM
IVIAHUPOBKE y4aCTKa
Tema 5.2. CocTaBiieHHe NPOEKTa BEPTHKAJIbHON IVIAHNPOBKH Y4aCTKa.
IIpakTnyeckoe 3ansiTue Ne 6 [locTpoeHue KapTOrpaMMsbl 3eMJISIHBIX MAacC 10 pe3yJibTaTam
HHMBEJIHPOBAHUS NNOBEPXHOCTH N0 HHAUBHAYAJbHBIM 33/1aHUSIM. Bprunciienne 00beMoB
3eMJUIHBIX PadoT U 6ajlaHca 3eMJISIHBIX Macc.

Heanb padorbl: HayunThcs COCTaBIATh MPOEKT BEPTUKAIBHON MJIAHUPOBKU y4acCTKa.

Bbinosnus patdory, Bel 6yaere:

YMETh:
- CTPOUTH KapTOrpaMMy 3€MIISTHBIX Macc;
- oTpeneNATh 00bEMbI 3eMIISTHBIX paloT;
- BBIUMCIIATH OajdaHC 3eMJISTHBIX Macc.

MarepuaibHoe obecnedyenue:
CXEMBI, TUIAKAThI, HHIUBUIyaJIbHBIC 33/ 1aHUS.

3aganue:

1 TlocTpouTts KapTOrpamMmy 3eMIISIHBIX Macc.
2 Omnpenensitb 00BEMbI 3eMJISTHBIX PadoT.

3 BeIuncnaTh OanaHce 3eMIITHBIX Macc.
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IHopsinok BbINOJTHEHHUS PA0OTHI:

1 Onpenenenne OTMETOK 3€MJIM BCEX TOYEK.
2 Onpenenenre NpoeKTHOM OTMETKH.

3 Ompenenenne paboIUX OTMETOK.

4 Pacuetr HyJEBBIX TOYEK.

5 IlocTpoeHue HyIEBOM JIMHUM.

6 Boruncnenme 00beMOB BBIEMKHU M HACHITIH.
7 Beruncnenue 0ananca 3eMIISTHBIX Macc.

[To nnaHy BepTHKaIbHOW IUIAHMPOBKUM COCTABUTh KapTOrpaMMy 3€MIIIHBIX Macc |
IPOM3BECTH MOJCUET 0OBEMOB 3eMIISIHBIX Pa0OT;

Ipumeuanue
1.  Jlnd peuieHus 3afauul cielyeT BOCIIOIb30BaThCs PEKOMEH1YEMbIM CIIUCKOM JIUTEPATYPHI.
2.  Ha cxeme (npunoxenue 3) gaHbl OTCYETHI IO YEPHBIM CTOPOHAM PEEK, YCTAaHOBICHHBIX B

BEpLIMHAX Pa3OMTHIX Ha IUIOINAJKE KBaapaToB co cropoHamu 20 M. [ BBICOTHOTO

olnpezeNieHus JIaHUPYEMON MMOBEPXHOCTH UCIIOJIb30BaH pabouMil (CTpOUTENbHBIN) pernep

|, pacnionoXeHHbIH B HEMTOCPEICTBEHHOM OJU30CTH OT IUIaHUpYyeMoH miomagku. OTMeTka
periepa | paBna 139,552 M. HuBenupoBaHue NpPOU3BOIMIOCH C OJHOM CTaHIHMH (CM.

npuioxeHue 3).

Cocmasnenue kapmozpammul 3eMIAHbIX MACC
u noocuem o0beM0o8 3eMIAHBIX pabom
—  Bpiueprute Ha MWIIMMETpOBOW Oymare cxembl HHUBeIHpoBaHMs B MacmTtabe 1:500

(mpunoxerune 3) U C JEBOM CTOPOHBI HAHECTH TOUKY mojiokeHus periepa |. Ha cxeme y

BEpIIMH KBAJIPaTOB U y TOUKHU penepa | BbImucaTh U3 NPUIOKEHHSI 3 OTCUETHI 110 peiikam.
— Onpenenuth OTMETKY pemepa sl BapuaHTa 3aJaud KaXAO0ro CTYAEHTa, JUIsl 4ero K

OTMETKE pernepa HEOOXOIUMO J00aBUTh KOJIMYECTBO METPOB, pPaBHOE CyMME JIBYX

nocineAHux mudp mudpa cryaenra. Tak, [l cTyneHTa, WUPP KOTOPOTO OKAHYMBAETCS

mudpamu 213, oTmMeTka pernepa OyzneT paBHa:

Hpeni = 139,552+(143) = 143,552 m

OTMeTKy penepa HaJKucaTh Ha CXeMe HaJl TOUKOM, 0003Havarolel MojJoXKeHne penepa.

—  BbluncinuTh 4epHble OTMETKH (OTMETKH 3€MJIM) BEPILIMH KBAJPaTOB, AJIs YETro:

A) BBIYMCINUTH OTMETKY ropuszoHTa HHcTpyMeHTa (I'M) co cTaHuuM HUBEIMpPOBaHUS,
KOTOpasi paBHa OTMETKE perepa IJIKC OTCYET 110 YEPHOU CTOPOHE PEVKH «@», YCTAHOBIECHHON Ha
TOM perepe. Tak A paccMaTpUBAeMOro NMpUMeEpa, OTMETKA TOPU30HTA MHCTPYMEHTa Oyner
paBHa:

I'M = Hpert + 2= 143,552 + 1,408 = 144,960 m
(cM. mpuitokeHue 3)
b) BbIYMCIUTB YepHBIE OTMETKU BEPIIMH KBaIPaTOB 10 popMyIIe:
H =1MU - 6, Tne 6 — oTcyeT 1o peuke.
Hj; = 144,960 — 1,140 = 143,820 m
H; = 144,960 — 1,221 = 143,739 m

AHaJOTMYHBIM CITIOCOOOM BBIUMCIUTH OTMETKH Bcex 12 BepiiuH kBajpatoB. [lomydueHHbie
YepHbIE OTMETKU HEOOXOIUMO OKPYIJIUTH 10 BTOPOTO JIECITUYHOTO 3HAKA.

- BbraucanTh NpoeKTHYI0 OTMETKY IJIaHUPYEMOM TOPU30HTAIBHON TUIOUIA/IKH 110 popMyJIe:
_EH; +2TH;+4IH;

H'Tp_ i 1

rae Hpp — nmpoekTHas otmeTka;

7
“Hl — CyMMa YE€PHBIX OTMETOK, BXOOAIIUX B OJJUH KBaJaparT,

T
IH; . CyMMa YCPHBIX OTMCTOK, BXOJAIINX B ABA KBaJApaTa,
T
IH; . CyMMa YCPHBIX OTMCTOK, BXOJAIINX B YETBIPC KBaApaTa,

N — 9HCJI0 KBAaApPaTOB.
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H, =143,82 + 143,00 + 142,56 + 142,72 = 572,10
H, = 143,74 + 143,61 + 142,62 + 142,05 + 142,24 + 143,25 = 857,51
H, = 142,90 + 142,72 = 285,682
372,104+ 2= 8537,51 + 4 « 285,62  3429,60
m = 4+ 6 Y
IIpoexTHyto oTmMetKy (H;,) HepeHecT Ha KapTorpaMMy 3eMILIHBIX PabOT KPacHBIM
I[BETOM BBIIIIC YEPHBIX OTMETOK (HaJl JMHHUEH Ha KaXKI0W BEpIIMHE KBaapaTa — CM. IPHIOKCHHE
4).
- Bbrauciuts pabodne OTMETKH 110 hopmyiie:
hi = H,, — Hyep, Ta€ hj — pabouas oTmerKa,
h]_ = H,,p - H 1
h,=H,,— Hout.n.
Eciu pabouast oTMeTKa OyJaeT UMETh 3HAaK «+», TO 3TO OyJET HACBIb, €CIIH 3HAK «-», TO
OyIeT BhIEMKa.
Bbrunciennsie paboure OTMETKH 3alMChIBATh KPAcHBIM IIBETOM Ha KapTOrpamMMe IT0JT
YEPHBIMH OTMETKAMU (CM. IPHIIOKEHHE 4)
- OmnpenenuTh Mo KapTorpaMMe OJHOPOIHBIE U CMEIIAHHbIE KBAJIPATHI.
- ITo cTopoHaM KBaJpaToB, HMMECIOIIUX IPOTUBOIOJOXHbBIE 3HAKH pPadOYMX OTMETOK,
OIPEIETUTh PACCTOSIHUE JI0 TOYKH HYJIEBBIX PaboT 1Mo Gopmyire:
o

®d

-1 =<1

jas]

= 142,90

x=a+b

/i€ X — pacCcTOSTHUE OT JaHHOM BEPIINHBI KBaJIpaTa 0 TOUKH HYJIEBBIX paboT;
a — pabouasi OTMETKa BEPIIMHBI KBaJpaTa, OT KOTOPOU ONPEEIeTCs paCCTOSIHUE X;
b — pabGouas oTmeTka ApYroil BepIIMHBI CTOPOHBI KBajpara B HAlpaBICHUH KOTOPOWM
OTIpENIeNIIETCS] MECTOIIOJIOKEHHE TOUYKU HYJIEBBIX PadoT;
d — ayHA CTOpOHBI KBajpara, paBHast 20 M.
[Tpu moacraHoBke B (opMyiy 3Hau€HUN pabOYMX OTMETOK 3HAKM MX BO BHUMAaHHUE HE

HpI/IHI/IMaIOTCH.
__ o8
*1= 018 v 035 1067900
0.18 2o — 404
s, =—x 20 = 4,
2018+ 071 (x)
0.28 20 = 14,74
*1 =0 a 010 <20 T 1T 0

3HayeHUs pacCTOSIHMM X B MaciiTabe OTJIOXKHUTh Ha COOTBETCTBYIOIIMX CTOPOHAX
KBaJIpaToB, a MOJIyY€HHbIE TOUKU HYJEBBIX paOOT COETUHUTH MEX]y COOON MPSAMBIMU JIMHUSMHU.
OTHU TMHUM HA3bIBAIOTCS JIMHUSAMH HYJIEBBIX paboT (IpaHUIIaMU MEXAY HACBHIISIMHU U BBIEMKaMH).
[Tnomanu Haceimed M BbleMOK ogopmuTh yciaoBHbIMU 3HakamMu (I'moroB I.®. Teonesms.
Crponuznar. 1979 r., §8)
8. Ilo cocraBneHHOW KapTorpaMMe 3eMIISIHBIX pabOT IMOACYUTATh OOBEMBI HACHIICH W
BBIEMOK CJIEIYIOIIUM 00pazoMm:
A) npoHyMmepoBaTh KBaJgpaTbl M TeoMeTpudeckue (GUrypbl, IOJy4YEeHHBIE B pe3yibTare
0003HaueHMsI JMHUU HYyJEBBIX paboT, W 3amucaTb WX B KapTOrpamMMmy 3eMIISHBIX paloT
(mpunoxenue 4);
B) onpenenuth cpennue paboune OTMETKH BEPIIMH KaX10M (UTYphI U 3alMCaTh X B TAOIUILY
00BeMOB 3eMIIIHBIX paboT (mpuiioxkenue S5, rpada 2). Ilpu BelunciaeHMH cpelHUX padodux
OTMETOK HE00XO0AMMO YYUTHIBATh TOUKU HYJIEBBIX PadoT;
B) noacunTaTh miuomaa NpoHyMepoBaHHBIX (GUIyp M 3amucaTh UX B TaOnuiy (IpuiioxeHue 5,
rpaga 3);
I') onpenenuth 0ObEMBbI BHIEMOK M Hachlllel B KaXI0il (urype myreM yMHOXEHHS CpenHei
paboueil OTMETKM Ha IUIOUIa]b JAHHOW (Urypbl M 3amucaTh WX 3Ha4YeHus B rpadax 4 u 5
(mpuioxeHue 5), a Takke B KapTorpaMMy 3eMJISIHbIX paboT. [lomyueHHble 00BEMBI 3€MIISIHBIX
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paboT HEOOXOAUMO OKPYTIIMTH A0 BTOPOTO IECATUYHOTO 3HAKA;
J1) cocTaBuTh 00N OalaHC 3eMIISTHBIX PadoT, MOJACYUTATh CyMMY OOBEMOB BCEX HACHITNICH U
BCEX BBIEMOK;
E) noxcuurath nomycTHMOe pacxXokIeHHe B 00beMax BBIEMOK M Hachlllell (Joryckaercs
HOTPeIIHOCTh He Oosnee 5% or obmero odbema 3eMiIHBIX padoT). CxeMy HHUBETUPOBAHHMS,
KapTorpaMMy 3€MJISHBIX MacC M TabJMIly MOJcYeTa 3eMIIHBIX paboT 0(OPMUTH TYLIbIO WU B
Kapanjame Ha qucrax oymaru 20x30 cM. B COOTBETCTBUH € IPUIIOKEHHEM 3,4,5.
IIpunooicenus Kk 3adaue

— (Cxema HMBETMPOBaHHUSA 0 KBagpaTaM B MacmTabe 1:500

— Kaprorpamma 3emmsabix pabot B Macmtade 1:500

— Tabnuna noxcyera 00beMOB 3eMIISTHBIX Macc.

KAPTOI'PAMMA FIEAMNMITIAHBINX MACC
Macmrrad 1:500

142,90 142,90 142,90

i q
84

+0,18 +0,28
4 5 5
+54 pa’ +166 na’ +161 na?
a2 90 142,89 142, 89 142,89
142 72 142,249 142,03 142,56
+0,18 + 0,50 +0,.85 +0,34

— ®opma npeacTaBIeHNs pe3yabTaTa:
— IlpemgocTaBuTh BBIMOJHEHHOE 3a/JaHUE B KOHCIICKTE.
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Pa3nea 6. I'eonesndeckue padoThl NPH TPACCHPOBAHUM COOPYKeHH I JIMHEHHOT0 THIIA
Tema 6.1. IloreBoe TpaccupoBaHue COOPYKEHUH JTMHEHHOT0 THIIA.
IIpakTuyeckasi padora 7: Iloctpoenne nponoiLHOro npoguist ocu aprogoporu. Pacuerst
10 NPOEKTHPOBAHMIO.

Ieab padoThl - 03HAKOMHUTLCS C 3TallaMM M TPEOOBAaHUSAMHU COCTABJIEHUS MONEPEYHOrO M
IPOJIOJIBHOTO MTPO(UIIEH, a TAK)KE C COMYTCTBYIOIIMMHU MPOSKTHBIMH paboTaMu.

Marepuansl, npubOpbl M NPUHAMIEKHOCTH — KypHal TEXHHYECKOIO HMBEIMPOBAHUS,
MITEMETpoBas Oymara opmata A 4 — 2 nMuCTa, 4ePTEKHBIE HHCTPYMEHTHI U KAJIBKYIISATOP.

3apanue:

1. Ilo pe3ynbTaraM, MOJIyYEHHBIM B KypHaJle HUBEIMPOBAHUS IOCTPOMUTH IPOJIOJIbHBIN
npodpmip B MacmTabax: ropu3oHTanbHbBIA 1:2000 m BepTtukanpHbd 1:200 W monepevHbIN
npodwmis B Macmrade 1:200.

2. Ha npoduinbHble JUHMM HAHECTH IPOEKTHbIE JIMHUM M CAEJIaTh COOTBETCTBYIOLIHUE
pacueTsl.

3. OdpopmuTth npoduinu coraacHO TPeOOBAHUSIM.

Conepxxanue padoTbl

[TpomonbHBId M momepeuHbld MpOGMIM Tpacchl aBTOJOPOTH SBISIFOTCS HUTOTOBBIMU
JOKYMEHTaMH TEXHHYECKOro HuBenupoBaHus. OHM HEOOXOIUMMBI IpPH BEPTUKAIHHOU
IUTAHUPOBKE OCU COOPYKEHHUS U JUIsl TPOU3BO/ICTBA 3€MIISIHBIX padoT.

CocraBnenue mnpojosibHoro npoduis. Ilpopuns cocraBisercs MmO JaHHBIM KypHala
HusenupoBanus ot [1KO no I1K4 na mumiumerpoBoit 6ymare B Maciitabax: ropu30HTaIbHBIN
1:2000 u BepTukanbubiii 1:200. .

1. Boibuparot ycioBubiii ropuszoHT (YI') ¢ Takum pacderom, 4TtoObl mpoduis Tpacchl B
CaMOM HHU3KOM CBOEW TOUYKE pacHojarajics Ha 5S—7 CM BBIIIE JIMHUU YCIIOBHOI'O TOPU30HTA; IIPU
aToM oT™MeTKa Y1 gomxkHa ObITh KpaTHOH 10 M.

1. Hmwxke muaun YI' cTposit ceTky nmpoduiis, B OTAEIBHBIX IpadaXx KOTOPOH pa3MemaroT
(dakTHUecKue M TMPOEKTHbIE JaHHblE MO Npoduito. [ OmpeneneHHOro THMA COOPYKEHUM
YCTAaHOBJIEHO CTaHIApTHOE COJEpXKaHUE M PACIOJIOKEHHE JIMHUN U rpad ceTku, HazHAueHHeE
KOTOpBIX ompenensercs noanucsaMu. IlocnemoBatenbHocTh Tpad M UX pasmepsl (B MM)
MoKa3aHbl Ha puc. 18.

2. 3anonHAT rpady pacCTOSHUM, TNl NAIOT MOJO0KEHUS NMHUKETOB M IUIFOCOBBIX TOYEK B
macmrade 1:2000. Hwxke noanuceiBaloT HOMepa MNUKETOB. B rpady oTMerku 3emiu U3
HUBEJIMPHOTO JKypHajla BBIUCBHIBAIOT a0COJIOTHBIE OTMETKHM BCEX TOYEK (IMUKETHBIX U
IUTFOCOBBIX ), OKPYTJISisl MX J0 CaHTUMETpoB. HaHOCAT OCh MPOEKTHOW JTMHUM KPAaCHOW TYIIbIO B
rpage «Ilnan Tpaccei».

4. Ha neprieHauKyaspax B 3TUX TOYKaX OTKJIAJbIBAIOT B BepTUKaIbHOM MaciiTabe 1:200
npoduIbHbIE OTMETKHU, ONpeesieMble KaK pa3HOCTH aOCOMIOTHBIX OTMETOK TOYEK M YCIIOBHOTO
TOPU30HTA, T. €.

Hrrpqu:Haﬁc'yr

CoeMHMB MOTY4YEHHbIE TOUYKH, MOIYYal0T JUHUIO TPOGUI (IOBEPXHOCTH 3€MJIH).

1. Ilo HaHeceHHOMY HPOGMII0 MECTHOCTH U (PAaKTUYECKUM OTMETKaM B COOTBETCTBHHU
CTpeOOBaHMSIMM TEXHUYECKHX YCIOBHI NPOEKTUPYIOT PACIOIOKEHHE MPOEKTHOW JUHUH B
npoduie. [Ipy npoekTHpoBaHUK MPOEKTHOH JTMHUK HEOOXO0AUMO COOII01aTh OCHOBHBIE YCIOBHUS
MPOEKTUPOBAHUS — MPEENIbHBIN YKIOH, MUHUMAaJIbHOE KOJMYECTBO U OallaHC 3eMIISTHBIX padoT.
Ha puc. 18 npoekTHas JIUHUS NMPOBEACHA C MPUMEPHO PABHBIM YHMCIOM HAChINEH U BBIEMOK,
MO3BOJISIOIIMM HCIOJIb30BaTh TPYHT U3 BBIEMOK B HACHINM, C HEOOJBIIMMHU pa3MepaMu TNTyOuH
BBIEMOK U BBICOTOW HACBIIEH.
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L)

Puc.18. IIpogonpHBIH TIPOGUITH TPACCHI

[Toctpoenue nonepeunsix npoduieil. [Ipopunn nonepeyHukoB CTpoOsAT B OJHOM MaciuTade
1:200 (puc. 20). YcinoBHBIM TOpU3OHT OEpyT € TaKUM pPACUETOM, YTOOBI BbICOTA OpPJAUHAT
nornepeyHuka Obuia Obl B cpeHeM okoio 5 cMm. Ha mpoduie naroT yepHble OTMETKH MHKETOB
MOTIEPEYHUKA M PACCTOSHUS MKy HUMH. C MPOAOIBHOTO MPOQUIIS BBIMHCHIBAIOT OTMETKY
IPOEKTHOHN JIMHUU U U CTPOAT €€ Ha npoduiie. 3aTeM ONpeiessitoT paboure OTMETKH 3€MIISIHBIX
pabor.

160.00

0,000

€0

FIAnOnRYNNG NOOMUTT
FIONOPEYRNE NOOPUM

Maowma® 1 200

Puc.20. ITonepednsiit Tpo¢uitk Tpaccsl
PABOTA C KAPTOM
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Ha nucre mumuimMerpoBoil Oymaru moctpoite mnpoduiab Mo JUHUM 1-2 MOTUTOHA,
COXPaHUB Ul TOPU3OHTAIBHBIX PACCTOSTHUM MaclITad IjIaHa; Ajs HOCTPOSHUs BBICOT MacUITad
npussTh B 10 pa3 kpymnuee. [Ipoduns odhopMuts cormacHo oopasiy (puc.36).

VYKka3zaHus K BBIIOJIHEHUIO:

- [octpoenue npoduist HaYaTh ¢ MOCTPOCHUS CETKU Npoduiis (pa3Mepsl rpad ceTku u
WX COJIep)KaHHE TaHO Ha puc.36).

*‘“-I-ll)
opulomn 230 " e (o
yll“b‘ .'/u- & ,l\ i ad B u s = aM
Boscoms > S R o T8 ¥ p: R
» > " e & 9 n A n -~
- $ ER%E % F 3 & e
‘r‘ :gzmou-ub:nc "”l'”l“‘l‘“T“' J 575 J.oo l 263 8 mn
o o\\ \
Maan Y 4 \ J\, 10+
MECMHOCIW A
H

Toe <1 -

Macwralber: ropuionrasansin 11
acpTusasentin {1 ) 000

Pucynoxk 36 OGpazen noctpoenus mpodurs

-B Ka4eCTBE XapaKTEPHBIX TOYEK, IO KOTOPBIM CTPOMUTCS MPOQWIb, NPUHATH TOYKH
nepeceyeHust TUHUM 1-2 ¢ TOPU3OHTAISAIMU M XapaKTEepPHBIMU JIMHUSAMHU penbeda (cM. puc.3S,
touku a,B,c,d,e f,j);

- OTIpeJIeNIUTE BBICOTHI TOUYEK MEepecedeHts TMHUU NPO(UIIS ¢ TOPU3OHTATISIMH;

- BBICOTBI XapaKTEPHBIX TOYEK OIPENEITUTh HHTEPIIOIMPOBAHHEM MEXIY COCEIHUMHU
TOPU30HTAISIMU;

-C TIOMOIIBI0 M3MEpUTENs TEpPeHEeCTH B  COOTBETCTBYIOIIME Tpadbl  CETKH
(rOpU30HTANIbHBIE MPOJIOKEHUS, YKIOHBI) PACCTOSHUS MEXKIy CMEXHBIMH TOYKaMu: l-a, a-B U
T.1.);

- UCTIONIB3YSl TONEpeyHbI MaciTad ONpenenuTh UIMHBI 3THX OTPE3KOB B MeTpax H
BBINTHACATh WX B rpad)y TOPU3OHTAIBHBIE MPOIOKEHUs. [I[pOTHB TOTYYEHHBIX Ha CETKE TOYEK (B
rpage BBICOTHI) BBIITUCATH COOTBETCTBYIOIIME UM BBICOTHI;

- UTSL TOTO 9TOOBI BEPTUKAIBHBIE OTPE3KH HEe OBUIM CIIMITKOM BBICOKMMH JIJISI HAUaIbHOM
JMHUAU TpOoQUIIs BBIOMPAIOT YCIOBHYIO BBICOTY (Ha oOpasue puc.36 H =220m);

- VTSl IOCTPOCHUSI COOCTBEHHOTO MPO(UIIS 110 NMEePHeHIUKYIIpaM U3 3a(UKCHUPOBaHHBIX
TOYEK OTKJIAJbIBAIOT B MaciTabe pa3HOCTH MEXJy BBICOTAMH TOUYEK M YCIOBHOW BBICOTOM.
CoemHUB KOHITBI OTIIOKEHHBIX OTPE3KOB MPSIMBIMH, TIOJTYYal0T JIMHUIO PO WIS MECTHOCTH;

- YKJIOHBI OTPE3KOB BBIYUCISIOT C JABYMS 3HaKaMH M 3aIHUCHIBAIOT B IEJBIX THICSYHBIX
(cm. puc.36);

- B rpade "[lnan MecTHOCTH" MOKa3bIBAIOT CUTYAIMIO, UMEIOILYIOCS B MPSIMOYTOJIbHUKE,
IPaHULbl KOTOPOTO HAMEYAIOTCSl HAa paccTOSHUM 1 cM 1o 06e CTOPOHBI JUHUHU 1-2 (KOHTYpHI
HEPEHOCATCS ¢ TOMOIIBIO0 U3MEPUTEIS).
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[Tpodwib no muuum 1-2
O0padoTka )KypHaJia HUBEJMPHOIO X01a

ITpumep. OOpaboTaTh JKypHal 3aMKHYTOTO HHUBEJIUPHOTO XO0Ja, B KOTOPOM
IIPOMEXKYTOUHBIE (IUTFOCOBBIE) TOUKH HAOIIOAAIUCH 110 YEPHOM CTOPOHE peiku

Tabnuna
Ne OTcueTsl 110 pelke ITpeBbimienust  |IIpeBpiienuss  |[I'opuso |OTmeTk
E IIUKETA |3aJHUE [IpoMe-|nepes |1o o BBIUKCII [MCTIPaB [HT U, M
= JKYyTOY |HHE YEpHOU |KpacHO |€H- - UHCTPY
5 HBIE i HBIE JIEHHBI |MEHTA
S e
1 2 3 4 S 6 7 8 9 10 11
0 827 77,000
5610 +200 +1
I 1+45 1455 |627 +200 [+200 |+201 |77,827 (76,372
1 5410
1 1344 +900 +1 +900 |78,545 |[77,201
6127 +899
11 |1+30 40 444 +898 78,505
1+60 342 5229 78,203
2
2 89 -1101 +0,5 -1101 {78,190 (78,101
4871 -1101,5
I (2+15 683 1190 -1102 77,507
2+42 1245 |5973 76,945
2+77 1111 77,079
0

y3=18868 YI1=18873  +1099,0
-1101,5
-2,5

Pemenue IlogcunTbiBaeM CyMMY OTCYETOB UMTAHHBIX 3aJHHMX (KOJOHKa 3), paBHYIO
18868.

[ToncunThiBaeM CyMMyY OTCUETOB YMTAHHBIX NMEpEeTHUX (KOJOHKa 5), paBHyto 18873.

Breruucnsiem npeBbIlIeHUs U3 OTCYETOB MO YEPHOW CTOPOHE PEMKH (KOJIOHKA 6) MEXIy
IIK 1 u [IK 0: 827—627=+200 u T. 1.

BrrauciisieM mpeBBIIeHAs U3 OTCYETOB MO KPACHON CTOpOHE pelkH (KOJOHKa 7) MEXIy
IIK 1 u I[IK 0: 5610—5410=+200 u 1. 1.

Brruncnsiem npeBbliieHus cpeinue (KoJoHKa 8)

[ToncunThiBaeM anreOpandecku CyMMY BBIYHMCICHHBIX MPEBBIICHUN (KOJOHKAa 8) U
ornpenenseM BennauHy HeBs3ku +1099,0-1101,5

Ah=-25

Kontponb: PaznHocte cymm tpad 3 m 5 momkHa OBITH B JBa pasza OOJBIIE CyMMBI
IIPEBBIILICHUI

18873 — 18868 = 5 1101,5 — (+1099) = - 2,5
5>25
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Omnpeaenum I0MyCTUMOCT HEBsI3KU Ah = -2,5MmM o popmyire:

Ah == (20 V4L + 2L mm) = 10,5 MM

Hessska pomyctuma. Pacnpenensem ee ¢ oOpaTHBIM 3HAKOM MPONOPIHMOHATIBHO
KOJIMYECTBY BBIUMCICHHBIX TMpeBblieHUN (konoHka §). (Pacmpenenarh HEBS3Ky Ha Bce

IMPEBBINICHUA N3-3a €€ HUYTOXHOCTH HE CJ'IGI[yeT.)

Boruncnsiem ucnpaBiieHHBbIE NPEBBIIEHUS K M 3allMChIBaéM B KOJIOHKY 9: 200+1 = 201,

899 +1 =900-1101,5+0,5=-1101,0
[ToncunThiBaeM anredpandeckd CyMMY UCTIPABICHHBIX MPEBBIICHUI
1101 + (-1101) =0

BrranciaseM OoTMETKH ITHKETOB:

7, otmetka ITKO

000 mexay [TKO u ITK1
F 20

0,20 ormerka [1K1

FO00 mexny [TK1 u I[TK2
T8, 0L oo ormerka [1K2
0 ) U mexay 11K2 u I[TKO

77, 000 (KOHTPOIIB)

I[JI?I BBIYUCIICHUA OTMCTOK MMPOMCKYTOYHBIX TOYCK OMMPCACIIICM 'OPHU30HT HHCTPYMCHTA,
a MpUuHUMasi BO BHUMAHUC, UYTO IIPOMEIKYTOUHBIC TOYKHU Ha6J'IIO,I[aJ'II/ICL IIpu BTOPOM I'OpU30HTEC,

MOJTYYUM:
s | cranuuu ropusonta uHcrpymenta 77,000 + 827 = 77,827
] 77,201 + 1344 = 78,545
] 78,101 + 89 = 78,190

BremaucnseM oTMeTKH IMPOMEIKYTOYHBIX TOUCK

s TIK 1445 77,827 -1455 =76, 372
IK 1+30 78,545 - 40 = 78, 505
1K 1+60 78,545 — 342 = 78,203
IIK 2+15 78,190 — 683 = 77,507
1K 2+42 78,190 -1245 = 76,945

IK 2+77 78,190 - 1111 = 77,079

3amaua Ne OOpaOoTaTh KypHald 3aMKHYTBIX HUBEIHUPHBIX XOJIOB,

HUBEJIMPOBKA IPOU3BOIMIIACH C IIOCIIEIHETO MUKETA.
Bapuant 1 Otmerka [IKO=111,111 ™
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Ne Ne nmuketa |[OTCUETEI IO DEHKE
CTaHIH 3aauue |I[Ipomexyroun |[lepennue
U bIC
| 0 929
0+27 5614 544
1 2344 5230
1 1 862
1+44 5549
1+67 167 302
2 745 4988
1 2 47
2+17 4734
2+45 892
2+85 452 909
0 127 5596
Bapuanr 2 Otmetka [1K 0 =222,222 m

Ne Ne nmuket» |OTCUETHI MO peHiKe, YNTAHHBIC
CTaHIU1 3anuue  |[Ipomexyroun |Ilepennue
135
1 0 864
5550 304
0+331 140 4990
I 1 242
1+45 4928 907
2 1242 5594
I 2 124
2+10 4811
2+43 674
2+80 1242 19
0 1415 4706
JKypHaisl 3aMKHYTOr0 HUBEIMPHOTO X0/Ia
Ne Ortcuertsl 1o perike |IIpessimenust |IIpeBbimenns |I'opuson |OTMerku, M
S |muker |3aHu IIPOM |IIEpEN |10 o BBIYHUC |UCIIpa [T
% a e e- HUE |4EpHO |KpacH |JI€H- |B- MHCTPYM
5 KYTO 71 oi HBIE  |JICHHBI |[€HTa
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	Зависимость между дирекционными углами и румбами
	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.


	Геометрическое нивелирование. Геометрическое нивелирование выполняют, используя нивелир и нивелирные рейки. Нивелир – прибор, в котором визирный луч приводится в горизонтальное положение. Отсчеты берут по шкалам устанавливаемых вертикально нивелирных ...
	Рисунок 22. Нивелирный ход

	Способы построения горизонталей по отметкам точек.

	Практическая работа


