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1. IACIHOPT PABOYEM [TIPOI'PAMMbI YYEBHOMN JUCHUAIIJINHBI
OIIA.04 OcHoBBI Teoage3un

1.1. O6s1acTh NPUMEHEHUs] MPOTrPAMMBbI Y4eOHOM AUCHUNIIMHBI
PabGouass mporpamMma y4eOHOW IUCHMIUIMHBL (Hanee — pabouas Mmporpamma) siBIsSIETCS
YacThl0O OCBOEHHMS MPOrpaMM MOATOTOBKH CIIELMAIUCTOB CpPEJHEro 3BeHa (Jajee

IITICC3) B cootBerctBUM ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH
08.02.01CTpouTensCTBO U 3KCILUTyaTaluus 3JaHUA U COOPYKEHHM .

PabGouass nmporpamma yue6HOM guctumiuabl OI11.04 OcHoBBI Teone3uu MO
crennasibHOCTH 08.02.01CTpOoUTENbCTBO U DKCIUTyaTalUs 3AaHUN U COOPYKEHUM MOKET
OBITH HCIOJIB30BaHa Ha 0a3e cpexgHero (monHoOro oOmiero) oOpa3oBaHuUs, B
poQeCcCUOHATIEHOM OOYYEHHUH U JIOTIOJHUTEIHLHOM MPoheCCHOHATHLHOM 00pa30BaHUHU.

1.2. llenu u 3agaun y4yeOHOI TUCHUILINHBI, TPEOOBAHUSA K pe3yibTaTaM
OCBOCHUS YUEOHOM TUCHUTIIUHBI

VyeObHass  OUCHUILIMHA oI111.04 OcCHOBBI  Treoae3uu OTHOCHUTCA K
oO1enpodecCHOHATBHOMY ITUKITY.

[lenpto peanuzaiiu OCHOBHOM 00Opa3oBaTEIbHON MPOTpaMMbl CPEIHETO OOIIETO
obpazoBanus 1o npeamety OIIJI.04 OcHOBBI T€0I€3UU SIBISETCSI OCBOCHHUE COJICPKAHUS
npeaMera OCHOBBI T€OJIE3UU U JOCTIKEHUE OOYYarOMMHUCS PE3yJIbTaTOB M3Y4YCHUS B
COOTBETCTBUH C TpeboBaHusIMHU, ycTaHoBIeHHBIMU PI'OC CIIO PO u ITOOII CIIO.

B pesynbrate ocBoeHUsI y4e€OHOM TUCIUTIIMHBI O0YyJarOUIUNACS T0TKEH 3HATD:

— OCHOBHBIE MOHSTHUS U TEPMUHBI, UCTIOIb3YEMbIE B T'€0JIC3UH;

— Ha3HAYEHHE OTMOPHBIX I'€0JE3UUECKUX CETEeH;

— MaciTadbl, YCIOBHBIE TOMOrpapUIECKUE 3HAKH, TOYHOCTh MACIITa0a;

— CHUCTEMY IUIOCKHUX MPSMOYTOJIbHBIX KOOPAUHAT;

— OpuOOpbl U WHCTPYMEHTHI JUIsl WU3MEPEHUM: JIMHWUM, YIJIOB W OIpeeieHUs

IIPEBBILICHUN;

— MpUOOPBI 1 HHCTPYMEHTHI JIJIs1 BRIHECEHUS PACCTOSIHUS U KOOP/IUHAT;

— BU/IbI T€0JIE3UNYECKUX NU3MEPEHUI;

— -33Jla4d B COOTBETCTBUM C TpoduieM padbOThl Ha 3Tarne >KU3HEHHOTO IMKJIa

OKC u MeTOo1bI UX pEeLICHUS

B pe3ynbrate ocBoeHUsT y4eOHOM TUCIUIUIMHBI O0YYAIOIUICS TOKEH YMETh:

— HCIOJIb30BaTh MEPHBIN KOMIUIEKT JJIsI U3MEPEHUS JJIMH JIMHUIA;

— YWTATh CUTYyaIlMH Ha IUIaHAX U KapTaX, peliaTh 3aJa49i Ha MacITaobl;

— pemaTh OpsIMYI0 U 00paTHYIO re0/1Ie3NYECKYIO 3a/1auy;

— TI0JI30BaThCs MPUOOPAMU U UHCTPYMEHTaMH, UCIOJIb3yEMbIMU TIPU U3MEPEHUU

JIMHUM, YTJIOB U OTMETOK TOYEK;

— TOJB30BAThCsl TPHOOpPaAaMU W HHCTPYMEHTAMH, HCIOJb3yeMbIMU TPU BBI-

HECEHUU PACCTOSIHUS U KOOPANHAT;

— TPOBOJUTH KaMepajbHble pabOThl MO OKOHYAHMHM TEOJOJUTHOM CHhEMKU U

r€OMETPUYECKOTO HUBEIUPOBAHUS;

— -pemaTh 3aJa4dl B COOTBETCTBHH C NMpoduiaeM pabOThl HA dTale >KHM3HEHHOTO
nukia OKC



2. PE3YJBTATBHI OCBOEHUSI YYEBHOM JTUCHUILINHBI
OIIA.04 OcHoBBI Teoage3un

CTPYMEHTAMHU, UCIIOJIb3YEMBIMU IIPH U3~
MEpPEHUH JIMHUH, YIIIOB U OTMETOK TOYEK;

— M0JIb30BaThCs IPUOOpPaAMH U UH-
CTPYMEHTaMH, UCII0Ib3yEMbIMU ITPH BbI-
HECEHUH PAcCTOSHUS U KOOPAUHAT;

— NIPOBOAUTH KaMepaJIbHbIE PAOOTHI 110
OKOHYaHUM TE€OJO0JIUTHON ChbEMKH U I'€0-
METPUYECKOT0 HUBEIMPOBAHUS;

-pemaTh 3aa4d B COOTBETCTBUM C IPO-

¢uaemM pabOTBHl Ha STane KU3HEHHOTO
mukita OKC

Kon YmMmenus 3HaHus

IK, OK*

OK 01-10; — YWTaTh CUTyallUH HA IUIAHAX U Kap- | OCHOBHbBIE IOHATUS M TEPMUHBI, HUCIOJIb-
1K 1.3, Tax; 3yeMbIe B T'€OJIC3HH;
IIK 1.4; — pelaTth 3a/1a4u Ha MacIlITa0bl; - HA3HAYEHUE  OMOPHBIX  IE€OAE3UYECKHUX
IIK 2.1, — pemiaTh IpsMYI0 U 0OpaTHYIO I'eojie- | CEeTeH;
[IK 2.2, 3UYECKYI0 33124y, - MacITaObl, YCIIOBHBIC Tomorpaduueckue
IIK 2.4 — TI0JIB30BAThCS MIPUOOPAMHU U UH- 3HAaKH, TOYHOCTh MacIiTaba;

- CUCTEMY IUIOCKHUX HPSIMOYTOJbHBIX KO-
OpJIMHAT;

- IpUOOPBl M MHCTPYMEHTHI ISl U3MeEpe-
HUW: JMHUH, YIJIOB U OIPEICICHUS Mpe-
BBIIICHHI;

- IpUOOPHl U MHCTPYMEHTHI JJIsi BBIHECE-
HUSI PACCTOSIHUS U KOOPIMHAT;

— BUbI F€0/IC3UUECKUX U3MEPEHHUI;
-33]]a4M B COOTBETCTBHUH C MTPOQHUIIEM pa-

00THI Ha dTare xu3Hennoro nukiaa OKC u
METO/Ibl UX PEIICHUS

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JJUCIIUTTJIMHBI
3.1. Tematuueckuii ian yuebnou aqucruunasl OI11.04 OcHoBBI reoae3uu

Buj yueGHoii padoThl KosmnuecTBo yacos

1 2
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) o7
Oo0s3aTeibHAs ayIMTOPHAsA yueOHas HArpy3Ka (Bcero) 40
8 M. u.:
TEOpEeTUYEeCcKoe 00yUeHne 14
MPAKTUYECKHUE 3aHATUS 24
CamocrositenpHast pabota oOyJaronierocs 17
[TpomesxyTouHas arTecTanus: 2
g depeHIMPOBaHHBIN 3a4eT
UTOIro 57




3.2. Conep:xkanue o0yueHus no ydeonoiu nucuunianne OIIJ1.04 OcuoBbl reoge3un

HaumeHoBaHue Conep:xkanue y4eOHOro Matepuasia u GopMbl OPraHU3aAMUM AeSITeJILHOCTH 00y4a0IIMXCS O0bem | OcBauBaemble
pa3/iesioB M TeM B yacax 3J1eMeHThbI
KOMIIeTeHIU i
Pazgen 1Tonorpadguyeckue KapThl, IVIAHBI M YePTEXKH 22
Tema 1.1 Coaep:xaHnue yueOHOro MaTepHaJia 4 OK 01 - OK 06,
3anauu reoxesumu. [Ipeamer u 3agaun reone3un. OCHOBHBIE CBeICHHS O (hopme U pazmepax 3eMin: pu3ndecKas 1 OK 09 - OK 11,
TIOBEPXHOCTh 3€MJIH, YPOBEHHAs IIOBEPXHOCTD, M€OMI, JUIMIICOM/I BPALLIEHHUS M €0 apaMeTphL. [K'1.1-TIK 1.3,
IpakTnueckoe 3ansitne. Macrpykrax no Th 2 K 2.1-TIK 2.5,
OmnpeieieHNe MONOKEHHS TOYEK 36MHOM MOBEPXHOCTH, CHCTEMBI reorpaGuuecKkux u IK'3.1 - TIK 3.6,
OPSAMOYTOJIbHBIX KOOpauHAT. BeicoThl Touek. [IpeBbienus. bantuiickas cuctema BbICOT. 1K 4.1-1IK 4.4
N300pakeHre 3eMHOI MTOBEPXHOCTH HA TUIOCKOCTH, METOJ] OPTOTOHAJIBHOTO MPOCKTUPOBAHMS B
r'e0/1e3HH.
CamocrosiTeibHasA padoTa 00y4yaommxcst 1
OCHOBHBIE TEPMHUHBI U IOHATHUS: TOPU3OHTAIBHOE MTPOJIOKEHUE, YTOJl BBIJEIUTh KYpCUBOMA,
TOPU3OHTAIIBHBIN yTroJl, KapTa, Iuiad. [ eHepanbHblii 11aH o0bekTa. CBOIHBIN TJIaH HHKEHEPHBIX
ceTen.
Conep:xanue yueOHOT0 MaTepHaJia 4 OK 01 - OK 06,
Tema 1.2 Omnpenenenne macimrada. @opmel 3anucu MaciTaba Ha TUIaHaX, KapTaxX: YUCIIEHHas, 1 OK 09 - OK 11,
Macmraobl MMEHOBaHHasl, rpadudeckas. TouHocTh MaciiTada. ['ocymapcTBeHHbIN MacIITaOHBIN PsIjIL. IIK1.1-TIK 1.3,
Tonorpadpuyecknx YcoBHBIE 3HAKH, UX KIacCU(HUKaIus. K 2.1 -TIK 2.5,
IUIAHOB, KapT. IMpakruyeckoe 3ansarue. Mucrpykrax no Th 2 IK 3.1 - TIK 3.6,
Kaprorpagpuueckne Pemenune 3agay Ha mMacmTabbl. MeToaMka UYTeHHs Tonorpaduyeckux KapT, IUIAaHOB (OMHMCaHUe [IK4.1-TIK 4.4
YCJIOBHBbIE 3HAKH CUTYaIlM{ 1O 33JJAHHOMY MapIipyTy).
CamocrosiTeibHAas paboTa 00y4aOIINXCH. 1
MeTtoauka peleHus CTaHJIapTHBIX 3a/1a4 HAa MAaCIITA0bI.
ConeprxaHue y4e0HOro Mmarepuasa 5 OK 01 — OK 06,
Tema 1.3 Onpenenenue TepMuHa «penbed MmecTHOCTH». OCHOBHBIE (OPMBI penbeda U UX SJIEMEHTHI; 1 OK 09 - OK 11,
Penabed MecTHOCTH M | XapaKTEpHbIE TOUKU U JTUHUHU. MeTOo bl H300pa’keHUsI OCHOBHBIX (OopM perbeda: MK 1.1-TIK 1.3,
ero u3o0paskeHue Ha | TOPU3OHTAJIIMHU; BBICOTA CEUEHUS, 3aI0KEHNE. MEeTOIMKa ONPEEIIEHUs BBICOT TOYEK, JIEKAIIUX K 2.1 -TIK 2.5,
Tonorpaguueckunx MEXJ1y TOPU30HTAIISIMH. IK 3.1 - TIK 3.6,
KapTax M ILJIaHAaX Ipaxkruueckoe 3ausitue. Mucrpykrax no Th 2 [IK4.1-TIK 4.4

Yxion nuann. Ytenune penbeda no kapre (Turany). Pemenne 3anad, Hanboiee pacnpoCTpaHEHHBIX B




HanmeHoBaHue Copnepxxanue yueOHOro Mmarepuana u GopMbl OPraHU3anMH AeSITEIbHOCTH 00y4AIOIINXCH O0bem | OcBauBaemble
pa3/iesioB U TeM B Yacax 3J1eMeHThI
KOMIIEeTeHIHU
CTPOMTENILHOM IPAKTHUKE.
CamocTtosiTeibHast padoTa 00y4yarommxcst 2
[TonsTue o npoduie. I[lpuHIUI U METOAMKA €0 TOCTPOEHUS 110 JIMHUM, 33JJaHHOM Ha
TONOTpaguIECKON KapTe.
Tema 1.4 Conep:xkaHue yueOHOro MaTepHaJia 5 OK 01 - OK 06,
OpuentupoBanue [TonsiTue 06 OpUEHTUPOBAHUH HATpaBICHUH. VICTHHHbBIE U MATHUTHBIE a3UMYThI, CKIIOHCHHE 1 OK 09- OK 11,
HANPaBJICHUH MarHuTHOM ctpenku. [Ipsmoii u oOpatHblit a3uMyThl. PymOb1. @opMyIibl CBA3H MEXKIY [IK1.1-TIK 1.3,
a3uMyTaMu pymOamu. K 2.1 -TIK 2.5,
IIpakTnueckoe 3ansitue. Uucrpykrax no Th 2 IK 3.1 -TIK 3.6,
Commkenne MepuauaHoB. DOpMyibl NPHBEACHHS JUPEKIMOHHOTO yriaa. Meroanka [IK4.1-1IK 4.4
OpPUEHTHUPOBAHMsI [JIaHA, KapThl OYCCOJIH.
CamocrosiTeibHasA padoTa o0y4yaommxcst 2
IToHsATHE TUPEKLIMOHHOTO YIJIa.
Tema 1.5 Coaep:xxanue yue0HOro MaTepHaJia 4 OK 01 - OK 06,
Omnpenenenne CymHocTb NpsAMOi 1 00paTHON reoIe3NYEeCKUX 3a1a4. AJIrOPUTM PELeHHS 3aay. 1 OK 09- OK 11,
NPSIMOYTOJIbHBIX OnudpoBKa CeTKH MIOCKUX MPSMOYTOJbHBIX KOOPAMHAT HA TONMOrpauyeckux Kaprax U IJIaHax. [IK1.1-TIK 1.3,
KOOPIMHAT TOYEK, IpaxkTuyeckoe 3ausitue. Mucrpykrax no Th 2 IIK 2.1 -TIK 2.5,
3a/IaHHBIX HA Bbruucrenue JUIMH JIMHUM U AUPEKIIMOHHBIX YIJIOB M0 KOOPIUHATAM HaYaJlbHOW U KOHEYHOM IIK 3.1 -TIK 3.6,
Tonorpaduyeckoi TOYCK [IK4.1-1IK 4.4
kapre. llpamas u CamocrosiTesibHas padoTa 00yYaroIuxcst 1
o0parHas Cxema ompenienieHus! IPSMOYTOJIbHBIX KOOPAWHAT 33JaHHON TOYKHU.
reojie3nyecKue
3a1a4uu
Pa3nea 2. I'eopesnyeckue u3MepeHus 22
Conep:xanue yueOHOTro MaTepuaJia 4 OK 01 — OK 06,
Tema 2.1 H3mepeHus Kak mpoliecc CpaBHEHHUS OJHON BEJIMUMHBI C BEIMYUHOM TOTO K€ pojia, MPUHITON 3a 1 OK 09 - OK 11,
CymHocth eIMHUITY cpaBHEHUs. DaKTOPBI M YCIIOBHS U3MEPEHU. MK 1.1 -TIK 1.3,
M3MepeHMii. IpakTuyeckoe 3ansitue. Mucrpykrax no Th 2 IK 2.1 - TIK 2.5,
Knaccudukanus u Byl M3MepEHUii: HEMMOCPEACTBEHHEIE, KOCBEHHEIE, HEOOXOAUMEBIE, IOMOIHUTENLHEIE, IIK 3.1 - TIK 3.6,
BH/IbI Te0/1e3NYeCKUX | paBHOTOYHBIE, HEPABHOTOUHBIE. [lorpenHoCcTh pe3ynbTaToOB H3MEPEHUH. IK4.1-1IK 4.4
H3MepeHuid. CamocTrosiTe/ibHasi padoTa 00y4YarouXcst 1

ITonsTue o 1 OCYILB.pCTBCHHOfI CUCTCMC CTaHAAPTHU3AIUN U MCTPOJIOTUHN I/I3MepI/ITeJ'ILHOI7I




HanmeHoBaHue Copnepxxanue yueOHOro Mmarepuana u GopMbl OPraHU3anMH AeSITEIbHOCTH 00y4AIOIINXCH O0bem | OcBauBaemble
pa3iesIioB U TeM B Yacax 3J1IeMEHThI
KOMIIeTEeHIUI
TEXHHKHU.
Coaep:xanue yueOHOTo MaTepHaJia 5
OcHoBHbIE MeTO1bI JIMHENHBIX n3MepeHuid. 'OCT Ha MepHbIe TE€HTHI U pyJIETKU. MepHbIi 1 OK 01— OK 06
KOMILIEKT. MeToauKa U3MEpEHHUsl IMHAN JIEHTOM. OK 09 - OK 1 l,
Tema 2.2 IIpakTuueckoe 3ansitue. Uncrpykrax no Th 2 MK 1.1 - K 1 é
JInneiinbie To4yHOCTH N3MEpeHnH, (PaKTOPhI, BAUAIONIME HA TOYHOCTh U3MEPEHUH JTMHUIA JTICHTON K 2' 1_TIK 2' 5'
u3MepeHust (pynerkoii). KommapupoBanue. ' e
I1K 3.1 - TIK 3.6,
CamocrosiTesibHasA padoTa 00yYarOIIUXCs 2 MK 4.1 -TIK 4.4
VY4er nonpaBok 3a KOMIIAPUPOBAHUE, TEMIIEPATYPY, BBIACIUTL KypCUBOM JInHUU. KOHTpOIIB ' '
JIMHEHHBIX U3MEPEHUI.
Coaep:xxanue yue0HOro MaTepHaJia 7 OK 01 - OK 06,
[TpuHIMI U3MEpEHUs TOPU3OHTAIBHOIO YIiia U 0000IIeHHas cXeMa yCTPOHCTBa T€OI0IUTA. 1 OK 09- OK 11,
OCHOBHBIE YaCTH U OCH YTIIOMEpHOro npudopa. TpeboBaHus K B3aUMHOMY ITOJIOKEHHIO OCEH 1 [IK1.1-TIK 1.3,
wiockocteil. [OCT nHa Teomonutel. YcTpoicTBo Teononuta (turbl T30): XxapaKTepucTUKN K 2.1 -TIK 2.5,
KpYroB, OCHOBHBIX BUHTOB U JieTaneil. HazHaueHue n ycTpoiicTBO YpOBHEH: OCh YPOBHS, LIeHA [IK 3.1 - TIK 3.6,
JICJICHUS] YPOBHSL. [IK4.1-1IK 4.4
IIpakTuyeckoe 3ansaTue. Mucrpykraxk no Th 4
Tema 2.3 N3zyuenne teogonutaT-30, 2T5K. M3MepeHre ropu30HTaIbHBIX U BEPTUKAJIBHBIX YIJIOB.
S — [TpuHaIEKHOCTH TEONOJIUTHOTO KoMILiekTa. [IpaBuia obpamienus ¢ Teogonutom. [loBepku u
focTipoBka TeoonuTa (Thna T30). TexHonorus u3MepeHns ropu3oHTaIbHbIX yrioB. [Topsaok
paboThI IPU U3MEPEHNUU TOPU3OHTAIBHOTO yIJla MOJIHBIM NpUuéMoM. DaKkTOpbI, BIUSIONINE HA
TOYHOCTh U3MEPEHUS TOPU30HTAIBHBIX YIJIOB, TPEOOBaHMS K TOUHOCTH LIEHTPUPOBAHUS U
BHU3HPOBAHUS.
CamocrosiTeibHas padoTa 00y4yaommxcst 2
TexHOIornst U3MEpPEHUsI BEPTUKAIBHBIX YITIOB. KOHTPOIJIb H3MEPEHUI U BBIUNCIECHUM.
VY CTpoiicTBO HUTSIHOTO JIalbHOMEpa Te010NuTa. 3puTeibHast TpyOa, ceTka HUTeH — OCHOBHBIE
XapaKTepUCTUKHU. XapaKTepUCTUKa OTCUETHOTO MPUCTIOCOOIEHUS
Tema 2.4 Copepxxanue y4eOHOIro MaTepuaJa 6 OK 01 - OK 06,
I'eomeTpuueckoe Knaccudukanus HUBeIMpoBaHUs 110 METOJAM OIpeieieHusl npeBbiteHui. [IpuHmn u cnocoos! 2 OK 09 - OK 11,
HHMBeJIMPOBAHUE FEOMETPUUYECKOT0 HUBENUpoBaHus. [IpuHIMNManpHas cxeMa ycTpolicTBa HUBEIMPA C YPOBHEM. K 1.1-TIK 1.3,
I'OCT na nuBenupsl. [lopsnok paGoThl O ONpeAeIeHUIO IPEBHIIICHUH Ha CTaHLIUN K 2.1 -TIK 2.5,
HUBEJIMPOBAHUSI: ITOCIIEI0BATEIbHOCTh HAOIIOJCHUH, 3aIIMCh U3MEPEHU B OJIEBOM JKypHAJI, I1IK 3.1 - TIK 3.6,




HaunmenoBanue
pa3aesioB U TeM

Copnepxxanue yueOHOro Mmarepuana u GopMbl OPraHU3anMH AeSITEIbHOCTH 00y4AIOIINXCH

O0nLeMm
B yacax

OcBanBaeMble
3JIEMEHThI
KOMIIeTeHIIMH

KOHTPOJIb HUBCJIIMPOBAHWA HAa CTAHIIUU

IIpakTuyeckoe 3ansitue. Uucrpykrax no Th

Uzyuenue nuBenupa. OOpaboTka pe3yabTaTOB TEXHUYECKOTO HHUBEIUPOBAHUS. Y CTPOWCTBO
HuBenupa tuna H3. Husenupusiit komiuiekt. [IpyHuunuanpHas cxema ycTpoHCTBAa HUBEIHpPA C
komriencaropom (H3K, H10KJI). [ToBepku HuBeIMpa.

CamocTtosiTe1bHast padoTa 00y4yaommxcst
CocTtaB HUBEJIUPHBIX PabOT M0 Mepeiadye BbICOT: TEXHOJIOTHS MOJIEBBIX PaOOT 110 MPOJIOKEHHIO
X0J1a TEXHUYECKOTO HUBEJIMPOBAHNS; BEIYMCIUTEIbHAsE 00pab0TKa Pe3yIbTaTOB HUBEINPOBAHMSL.

[IK41-1IK4.4

Pa3nen 3 IlousiTue 0 reoe3snyecKux ChLeMKax

13

Tema 3.1
O01me cBeaeHus

Conep:xanue yueOHOT0o MaTepHaJia

(op]

O6H_[I/Ie CBCACHHUA O I'COAC3NYCCKHUX ChEMKaX: Ha3HAUCHHUE U BUOBI I'€COAC3NYCCKUX CBhEMOK.
FGOIIG?:I/I‘-ICCKI/IG CCTH KaK H€O6XOI[I/IMHﬁ 3JIEMEHT BBIITOJIHEHUS T'€0JIC3UUECKUX ChEMOK U
obecneyeHus CTPOUTCIBbHBIX pa60T. TpaKTOBKa 3aJlavuy 110 CbE€MKH KaK OIMPCACICHHUC ITJIaHOBOI'O
1 BBICOTHOT'O ITOJIOKCHHUS TOYKH OTHOCHUTCIBbHO MCXOJHBIX JaHHBIX.

IIpakTnyeckoe 3ansitue. Uucrpykrax no Th
3aKperuieHue TOYEK reo/Ie3NUeCKUX ceTeil Ha MecTHOCTHU. [Ipocreiinne cxembl MOCTPOEHUS
CeTel CrylIeHUsI.

CamocrosiTeibHas padoTa 00y4yaommxcst
OcHOBHBIE CBCACHUA O TOCYAAPCTBCHHBIX IMJIAHOBBIX W BBICOTHBIX I'€COAC3NYCCKUX CCTAX.

Tema 3.2
Ha3znauenmne, BUabl
TE€O0J0JUTHBIX X0/I0B.
CocTaB noJIeBBIX B
KaMepaJbHBIX padoT
NPHU NPOJI0KEHU U
TEOH0JUTHBIX XO0/I0B

Coaep:xanue yueOHOro MaTepHaJia

TeoaonuTHBINA X0/ KaK MPOCTEHIINK METO]T IOCTPOEHUS IUIAHOBOM ONOpHI (CeTH) AJis
BBITNIOJIHEHMS T€0/IE3UUECKUX ChEMOK, BBIHOCA IIPOEKTA B HATYPY. 3aMKHYTBIN U Pa30MKHYTBIN
BU/JIbI TEOJIOJIUTHBIX X0A0B. Cxema NpUBA3KU TEOJOTUTHBIX X0/I0B K TYHKTaM I€01€3UYeCKOM
cetu. CocTaB MOJEBHIX PAOOT MO MPOJIOKEHUIO TEOIOJUTHOTO X0/1a: pEKOTHOCLIUPOBKA U
3aKpEIUICHNE TOYEK, YIIIOBbIE N3MEPEHUS HAa TOYKAX TEOIOJIUTHOTO X0Aa, U3MEPEHUE ITINH
CTOPOH TE€OJOJIMTHOIO XO0/14a.

IIpakTuyeckoe 3ansaTue. Uucrpykrax no Th

Brluncnenue KoopaAuHaT TEOIOIUTHOrO XoAa. Hanecenue Touek xona 1o KOOpAuHaTaM Ha IUIaH.
YpaBHEHHE YITIOB, KOHTPOJIb TUHEHHBIX U3MEPEHHUN B TEOJOJIUTHBIX X0aX, YPABHUBAHUE
IIPUPALLEHUNA KOOPAUHAT U BBIYUCIICHUE KOOPAUHAT TOYEK XO/A: AIITOPUTMBI BBIUUCIUTEIBHOMN
00paboTKH, BEAOMOCTb BHIYMCICHUS KOOPAMHAT TOYEK TEOJOJMTHOTO X0/1a; HAHECEHUE TOUYEK
TEOAO0JIUTHOTO X0J1a 10 KOOPAMHATAM Ha ILIaH.




HanmeHoBaHue Copnepxxanue yueOHOro Mmarepuana u GopMbl OPraHU3anMH AeSITEIbHOCTH 00y4AIOIINXCH O0bem | OcBauBaemble
pa3/iesioB U TeM B Yacax 3J1eMeHThI
KOMIIEeTeHIHU
CamocrosiTesbHAsi padoTa 00y4ar0IMXCs 1
[ToneBoit koHTpOIIE. OOpabOTKA KypHAIIa OJIEBLIX U3MEpEeHU. VcIoHUTEIbHAS cCXeMa
TEOJOJIUTHOr0 Xoa. CocTaB KaMepaibHbIX PA0OT; KOHTPOJIb YIJIOBBIX U3MEPEHH B
TCOAOJHUTHBIX XO0JaX.
Bcero: S7
U3 HUX NPAKTHYECKUX 3aHATHH 24
JIeKI Mt 14
caMocTosiTeIbHAsA padoTa 17
3auyer 2




4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00ecCIedeHUIo

Peanuszanus nporpamMmsl AMCHUIUIMHBL TpeOyeT Hanuuus kaOuHera «OCHOB
MH)KEHEPHOU TE0JIOTMM IpPHU IMPOU3BOJCTBE padOT HA CTPOUTENBHOM IUIOIIAJIKE U
NPUKIIAJHONW TE€OAE3UU M SKOJIOIMYECKOro KapTtorpadupoBaHus». DPPeKTUBHOCTH
npernoaaBanust Kypca OCHOBBI I'€OJ€3UM 3aBUCUT OT HAJIMYMSI COOTBETCTBYIOILETO
MaTepUaTbHO-TEXHUYECKOTO OCHAIICHHS. DTO 00BACHAETCS 0COOCHHOCTSIMU Kypca, B
NEPBYIO OYepeab €r0 MHOTOMPO(GUIHHOCTHIO U MPAKTUYECKOM HAIIPaBICHHOCTBIO.

Kabuner «OcHOBBI reone3un», OCHAIICHHBIH 000pyIOBaHUEM
y4eOHOro KabruHeTa:

— pabouee MecTo mpenojaBareist M oOywaroumxcs ( CTOJIBI,
CTYJIbA ); TEXHUYECKUMU CPEICTBAMHU O0yUEHHUS:

— TEJIEBU30D;

— IEPCOHANBHBIA KOMITBIOTEP C MPUKIAIHBIM NPOrPAMMHBIM 00€CTIEYEHHEM

— pelika HUBEJIMpHas

— OpUeHTHp OyCcCOb

— pyJIETKa cTajgbHas

— IITaTUB

— HUBEJINP

— TEOJOJIAT

— OTBEC

— OTpa)kaTelb

— TPUIIOL,

— TaXeoMeTp

— T€OJOJIUT HJICKTPOHHBIN

— JIA3€pHBINA TATTbHOMED

— MepHOE KoJieco (13 rnmepeuns yueOHoi maboparopuu o ['eoe3nn)

— CTEH/I DJIEKTPUPUIIMPOBAHHBIN «Y CTPONCTBO U MPUHIUI pabOThl HUBEIHPA»

— CTeHIlT DJCKTPUPUIIUPOBAHHBIN  «YCTPOHUCTBO W MPUHIUI  PabOTHI

TEOL0IUTA
— CTE€H/]I ANEKTPUPUIUPOBAHHBIA «Y CTPOMCTBO U MPUHLUIT PAOOTHI J1a3€PHOTO
TATbHOMEPA»

Jlabopatopus  «MHPOPMAIIMOHHBIX TEXHOJOTHH B  MPOdeCcCHOHATHHON
JeSITEIbBHOCTHY», OCHALIIEHHAsi 000y I0BaHUEM:
— paboume MecTa mpenojaBareiss M OO0ydarommxcs (CTOJIBI U CTYJbs IO
KOJIMYECTBY MECT);
— -TEeXHUYECKUMH CPEACTBAMU OOyUEHHUS :
KOMITBIOTEP C HEOOXOJAMMBIM JIMIIEH3MOHHBIM MPOrPaMMHBIM 00OecreyeHueM
U MyJIbTUME JHUAMPOEKTOp (pabouee MEeCTO MPEnoaBaTesi); KOMIBIOTEPHI C
HEOOXOJUMBIM  JIMIICH3UOHHBIM  MPOTPaMMHBIM  OOECIEYeHHEM IO
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KOJIMYECTBY OOydJarommxcs (C JeleHMeM Ha TOATPYIIbI Ha TPAKTUYECKUC
3aHATHUA),

— IPUHTED,

—  CKaHep,

—  TPOEKTOP.

['eone3nveckuii MOMUTOH:

Y4aCTOK NIEPECEUEHHON MECTHOCTH;

re0/Ie3NYECKUI CTPOUTEIBHBIN pernep

TpeboBanust Kk KBanu(pUKALMU TEJATOTMUECKUX KaJIpoB, OCYILECTBISIOLINX
peanmzanmo  [IIICC3  mo  cneuuanbHOCTH,  JIOJDKHBI  00€CIIEUMBATHCS
NEeJarornyecKuMu KaJapaMH, HMEIOLIMMU CpelHee Npo(hecCHOHABHOE, BbICIIEE
o0Opa3oBaHM€e, COOTBETCTBYIOIIEE NMPOPUIIIO MPENoiaBaeMoil yueOHON AUCIUILINHBIL.
OnBIT AEATENBHOCTU B OPraHU3ALMIX COOTBETCTBYIOLIEH NMPodhecCuoHaIbHOU chephl
ABJISIETCSL  O0S3aTENIbHBIM I NpernojaBaresieid, OTBEYAlIIUX 33 OCBOECHHE
oOy4Jaronumcs npo(ecCHOHaIbHOTO y4eOHOr0 KA.

[IpenonaBarenu moxy4aroT JOMOJHUTENBHOE MPOPECCUOHAIBHOE 00pa30BaHKe
[0 IpOrpaMmaM MOBBIIICHUs KBATM(HUKALMU, B TOM 4YUCIE B (DOpME CTAXKUPOBKHU B
MpOQUIBHBIX OPraHU3aLUAX HE Pe’Ke OJHOTO pa3a B 5 JieT.

4.2. Nudpopmanuonnoe o0ecneuyeHune o0y4eHmus. Ilepeyenn
peKoOMeHayeMbIX Y4YeOHbIX u3aaHuil, WHTepHeT-pecypcoB, AONOJHHUTEIbHOI
JIUTEPATyPbl

OcCHOBHBIC TI€YaTHBIC n3aaHus

1. Kopsruna, H. B. BbmaroyctpoilcTBO M 03€/leHEHHE HACEJIEHHBIX MECT :
yyeOHoe mocoOue g cpeaHero mnpodeccuoHaibHOro obpasosanus / H. B.
Kopsarnna, A. H. IlopmakoBa. — Mocksa : U3garensctBo IOpaiit, 2021. — 164 c. —
(ITpodbeccnonansuoe odOpazoBanme). — ISBN 978-5-534- 13892-4. — Texkcr
anektponHbii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/477110

2. Maxkapos, K. H. HWuxenepnas reome3uss : Yy4eOHHMK Il CpEIHETO
npodeccuonanbHoro o0- pazosanus / K. H. MakapoB. — 2-e u3z., ucnp. u Jom. —
MockBa : WzmarensctBo [Opaiit, 2021. — 243 c. — (IIpodeccuonambHoe

obOpazoBanue). — ISBN 978-5-534-89564-3. — Tekct : anekrponnsiii // ObC IOpaiit
[caitt]. — URL: https://urait.ru/bcode/471391

3. OrypeeBa, I'. H. Dxonorudeckoe kaprorpadupoBanue : yueOHOE mocooue
st cpennero npodeccronansHoro oopazosanus / I'. H. Orypeesa, T. B. Kotosa, JI.
I'. EMenbsiHoBa. — 3-¢ u3., ucnp. u aomn. — Mocksa : MznarensctBo FOpaiit, 2021. —
147 c. — (IlpodeccuonanbHoe odbpazoBanue). — ISBN 978-5-534-13758-3. — Tekcr :
anektponHbii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/476914

4. Cmanes, B. U. I'eone3ust ¢ ocHoBaMu KapTorpaduu U KapTorpaduiecKoro
yepueHus : yuyeOHoe mocolue i cpeaHero npodeccroHaapHoro oopazopanus / B.
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N. CwmaneB. — MockBa : MWsznma- tensctBo HOpaitt, 2021. — 189 c. -
(ITpodeccuonansHoe o6OpazoBanue). — ISBN 978-5-534-14084-2. — Tekcr
anektponHbii // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/467771

5. Crapony6ues, B. U. [Ipaktuueckoe pyKoBOACTBO IO HHKEHEPHOU Ie0Ae3UN
: yuebHoe nocobue s cro / B. U. Craponybues. — Cankr-IletepOypr : Jlansb,
2020. — 136 c. — ISBN 978-5-8114-6656-6.

OcHOBHBIC QJICKTPOHHBIC U3JIaHUA

6. Cmanes, B. 1. T'eone3ust ¢ ocHoBamMH KapTorpaduu U KapTorpaguueckoro
YepueHUs : yuyeOHOe MocoOMe JUIsl CPeaHEero MpoQecCHOHATBHOTO oOpa3zoBaHus /
B. 1. CmaneB.—  Mocksa : N3paTenscTBO IOpaiir, 2021. — 189 c. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-14084-2. — Tekcr
anektponnbit // OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/467771 (nata
obOpamenus: 12.05.2021).

7. MakapoB, K.H. Wmxenepnas reone3usi: Y4YeOHHK JJiI CPEIHETO
npodeccuonanbHoro ob6pazoanus / K. H. Makapo. — 2-¢ wu3m., ucmp. ¥ JOIL —
MockBa : M3marenbctBo  IOpaitr, 2021.— 243 c.— (IIpodeccrmonanpHoe
obpazoBanmue). — ISBN 978-5-534-89564-3. — Tekcr : anextponnsiii // DbC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/471391 (nata obpamenus: 12.05.2021).

8. Jleutckas, T. U. I'eones3us : yueoHoe mocodbme miis CI1IO / T. U. JleButckas
; mox penakmuent J. J1. Kysnenosa. — 2-e m3a. — Capatos : [IpodobpazoBanne, 2021.
— 87 c. — ISBN 978-5-4488-1127-2. — TekcT : 3MeKTPOHHBIN // DIEKTPOHHBIN pecypc
udposoit obpazoBatenbHOr cpenbl CIIO PROFo6pazoBanme : [caiiT]. — URL:
https://profspo.ru/books/104897 (mata oopamenust 12.05.2021)

9. Ky3nenoB, O. ®. OcHOBBI Teoie3un U Tornorpadusi MECTHOCTH : ydeOHOe
nocobue st CITO / O. ®. Kysnenos. — Capatos : [Ipodobpazoanue, 2020. — 309 c.
— ISBN 978-5-4488-0721-3. — Tekct : 2JIEKTPOHHBIM // DNEKTPOHHBIN pecypc
udposoit obpazoBatenbHOr cpenbl CIIO PROFo6OpazoBanme : [caiT]. — URL:
https://profspo.ru/books/92134 (nara oopamenus 12.05.2021)

10. Ky3nenos, O. ®. UrxenepHas reoxe3us : yaeoHoe nocodbue s CIIO /
O. ®@. Ky3nenos. — Caparos : [IpodobpazoBanue, 2020. — 353 ¢. — ISBN 978-5-4488-
0653-7. — Tekcr : DSIEKTPOHHBIA // DIEKTPOHHBIM pecypc HUPPOBOH
obpazoBarenpHoit  cpeapl  CIIO  PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/91868 (nata obparienus 12.05.2021)

I[OHOJ'IHI/ITCJ'II)HBIG HNCTOYHHUKHU

11. Kucenes M.U. I'eone3ust: yueOuuk / M. U. Kucenes, J{. II. Muxenes. —
Mocksa: Akane- mus, 2020. — 384 ¢

12. Hecrepenox M.C. I'eonesus : yuebHoe mocodbue / Hecrepenok M.C.. —
Munck : Bpmmii- mas mxkoia, 2012. — 288 ¢. — ISBN 978-985-06-2199-3. —

TekcT : anmekTpoHHbIN // DneKkTpoHHO- Oubnroreunas cucrema IPR BOOKS : [caiiT].
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https://profspo.ru/books/104897
https://profspo.ru/books/91868

— URL.: https://www.iprbookshop.ru/20208.html (mara oopamenwns: 08.01.2022). —
Pexxum noctyna: st aBTOpU3HP. MOJIb30BATENEH

13. ®enoros, I'. A. UnxenepHas reoaesus : yueOHuk / I'.A. denoroB. — 6-¢
u3a., nepepadb. m gom. — MockBa : UHOPA-M, 2020. — 479 ¢. — (Briciiee
obpazoBanue: Cnenuanuret). — DOI 10.12737/13161. - ISBN 978-5-16-013110-8.
- Texkct : anektpoHHsii. - URL:

14. https://znanium.com/catalog/product/1087987 (mara oOparieHus:
08.01.2022). — PexxuMm focTyma: 1Mo MoIIcKe.

15. CIT 126.13330.2017 T'eonesuueckne pabOTBI B  CTPOUTEILCTBE.
AxrtyanusupoBanHas penak- iust CHull 3.01.03-84 OxonuaTtenbHas peakiusi.

16. CIT 47.13330.2016 WmxeHepHbIe W3BICKAHUA JJII CTPOUTEIHCTBA.
OcHoBHble non0XkeHUs1. AkTyanu3upoBannas penakuus CHull 11-02-96.

17. Teone3uss u kaprorpadus: XKypuan [Onextponnsii moptan|. — URL:
https://geocartography.ru/
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5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

Kontposis u
OCYIIECTBIISIETCS

OLIEHKA

pPE3yNbTATOB
npernojiaBareyieM IMpu

JANCHUITJINHBI

OCBOCHU

y4eOHON  JUCHUIUIMHBI
NpOBEICHUU J1abOpaTOpHBIX  padoT,

IMPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHNA, a4 TAKIKC BbIIIOJHCHUA O6y‘IaI-OHII/IMI/IC$I
HWHAUBUAYAJIBHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCHCHOB&HHﬁ, IMPaKTHYCCKUX BaHHTHﬁ,
TCCTUPOBAHUS, a4 TAKIKC BBIIIOJHCHUS O6y‘—IaIOHII/IMI/IC$I HHANBUAYAJIbHBIX BaHaHHﬁ,

MIPOEKTOB, UCCIIEOBAHUM.

Pe3y1bTaThI 0Gy4eHus

Kpurepun oneHku

MeTtoabl OLIEHKH

3HaHua

— OCHOBHBIC ITOHATHA U TCPMUHEIL,
HCIIOJIB3YCMBIC B I'€OAC3UN

— ACMOHCTPHUPYCT 3HAHUA MOHATHH U TCp-
MHHOB, UCITIOJIb3YCMBIX B I'€OAC3UU

— Ha3HAYEHUE OMOPHBIX Teoie3nye-
CKHUX ceTel

— JIEMOHCTPHUPYET 3HAHUA O BUAAX OIOP-
HBIX I'€0JIe3UYECKUX CETEH U UX IPUMEHE-
HUU

— MacHITa0bl, YCIOBHBIE TOTOrpadu-
YyecKue 3HaKM, TOYHOCTh MaciiuTada

JEMOHCTPHUPYET 3HAHUS BUJIOB MaCIIITa-
00B U UX Ha3HAUYCHHE;

MaciTabupyer;

YUTACT ¥ BEIYEPUYMBAET YCIOBHBIE TOIIO-
rpaduyecKue 3HaKu

— CUCTEMY IIOCKUX MPAMOYT'OJIbHBIX
KOOpAHHAT

— pa3dupaercsi B CUCTEME TUIOCKHX TIPsi-
MOYTOJIbHBIX KOOPJIMHAT;

— IpuOOPBI U UHCTPYMEHTHI JJIS U3-
MEpEHUN: JINHUM, YIJIOB U OIIpeeIie-
HUS NIPEBBILICHUI

— MpUOOPBI U HHCTPYMEHTHI IS
BBIHECEHHUS PACCTOSHUS M KOOPAUHAT

JICMOHCTPUPYET 3HAHHS YCTPOICTB MpH-
OO0pOB M HHCTPYMEHTOB,

MPUMCHACMBIX ITPU BBIIIOJJHCHHUHU I'€OJIC-
3WYECKUX U3MEPEHUIl;

BBINTOJIHACT ITIOCJIIEA0OBATCIBbHOCTD BbI-

YHUCIUTEIbHON 06pa6OTKI/I reoAC3NYCCKHUX

MU3MEpEHUI

— BUBI I'€OJAC3NYCCKUX I/ISMepeHI/Iﬁ

— IGMOHCTPUPYET 3HAHUSI BUAOB F€01€31-
YECKUX U3MEPEHUN U UX Ha3HAYCHHE

TectupoBanue
9K3aMeH

— 3aJlaul B COOTBETCTBHUHU C NMPOPU-
JeM paboThl Ha Tale KU3HEHHOTIO
nukia OKC u MeToasl ux pemeHus

— IEMOHCTPHUPYET 3HAHMS 33]1a4 B COOT-
BETCTBHH C TipodmieM paboThHI Ha dTare
sknsHeHHoro 1ukiaa OKC u MeTonoB ux
pelIeHus

YMmenus

— UUTATh CUTYyalluU HA IJIaHaX " Kap-
Tax

— 9uTaeT n300pakeHne CUTYaIlUH! U PeJlb-
eda MEeCTHOCTH

— pceuiaTth 3ala41 Ha MacIITaObl

— pcuiacT 3aaa4u Ha MAacCIITa0bI

Onenka npak-
THUYECKHX U JIa-
O0paTOpHBIX
pabot
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Pe3y/IbTaThI 0GydeHHs

Kpurepun onenkn

MeToabl OLIEHKH

— pemath OpsMyro 1 00paTHYIO Teo-
JE3UYECKYI0 3a/1a4y

- OIpeeNsieT MPSMOYTOJIbHBIE KOOPIUHA-
Thl U OPUEHTUPHBIE YTJIbI;
— peuiaeT npsiMyIo ¥ 0OpaTHYIO reoae3u-

YECKHUEC 3aJa4un
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[MOJIUTEXHUYECKUN KOJUIEJDK ®EJIEPAJIBHOT'O
T'OCYJIAPCTBEHHOI'O BIOJ[P)KETHOI'O OBPASOBATEJIBHOI'O YUPEXXJIEHU S
BBICIIIET'O OBPA3BOBAHUS
«JIYTAHCKUM T'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MMEHMU K.E. BOPOIIINJIOBA»

PABOYAJ ITPOTPAMMA
y4eOHOU TUCIUTUTUHBI

OI1/].04 Ocnoeswt 2eode3uu

(HaumenoBaHUe Y4eOHOU OUCYUNTUHDBL)

08.02.01 Cmpoumenvcmeo u Ikchayamayus 30aHuil u cOOPyHceHuil
(K00, HaumMeHo8aHue Npogeccuu/cneyuarbHoCmu)

2025
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KoHTpo/1bHO-01LIECHOYHBIE CPeICTBA
JJIS IPOBEACHUS IMPOMEKYTOYHOM aTTeCTAlUuU
B ¢popme nuddepeHuMPOBAHHOIO 3a4eTA

Tema: Macmradbl TOonorpagpuyeckux miaHos, kaprt. Kaprorpaguyeckue yc/ioBHbIE 3HAKH

Lens padoTei: Onpenenenne macmrada. @opmbl 3anucu MacITada Ha IUVIAHAX U KapTax:
yKuCcJeHHAs, IMEHOBaHHasA, rpaduyeckas. Tounocts macmrada. ['ocygapcTBeHHbII
MaclITAOHBIHA psij. MeToauKa pelleHusi CTAHAAPTHBIX 32/1a4 HA MACIITAObI

Bpewmsi: 2 yaca

OO01mme cBeaeHus

Macmtab yka3plBaloT JpoObi0, Y KOTOPOU YUCIUTENb PABEH €IHHHULIC.

B reonesun Hanbosnee 4acTo MPUMEHSIFOTCS CIEAYIOINE MACIITAObL:

1:500, 1:1000, 1: 2000, 1 :5000 — /Ins ruiaHoB

1:10 000, 1:25 000, 1:50 000, 1:100 000, 1:200 000, 1:300 000, 1:500 000, 1:1000 000— Inst kapr.
VYKka3zaHHbIE OTHOIIEHUS ITOKa3bIBAIOT, YTO TOPU3OHTAIBHBIC MPOCKIUUA JUHUNW MECTHOCTH

yMeHbLIEHbI Ha 1aHe cootBerctBeHHO B 500, 1000, 2000 u T. 1. pa3, T. €. OTpe3Ky B 1 cM Ha 1uiaHe

COOTBETCTBYIOT Ha MecTHOCTH JuuHBL: 500 cM wiu 5 m; 1000 ecm wm 10 m; 2000 em wm 20 M U T. 1.

Ha  xaprax  HWKe  [OANMCH  4YMCIEHHOro  macmraba  (mampumep, 1: 10  000)

IPUBOJUTCS UMeHo8aHHbIl (IOSICHUTENbHBIN) MaciuTald: «B 1 cantumerpe 100 my».

Macmradbl Tonorpagpuyeckux Kapt

Macwimabom Ha3vigaemcsa CTENEHb YMEHbIIEHUS TOPU3OHTAIBHBIX IPOJIOKEHUN JIMHUN
MECTHOCTU MpPHU M300paXEHUH HUX Ha IUIaHEe, KapTe WJIM a’pOCHHUMKE. Pa3innuaroT 4YuCIEeHHBIH U
rpajguyueckue MacmTalbl, K IOCIEJHUM OTHOCSTCS JIMHEWHBIM, IONEpEeYHbId U MEepeXOHbIN
MaclITaobl.

Yucnennwviii macuimad. YnucneHHslii Maciutad BbIpaxaeTcsl B BUAE JPOOH, YUCITUTENb KOTOPOH
paBeH €IMHMIE, a B 3HAMEHATEJIE CTOMT YHCIO, II0Ka3bIBAIOLIEE CTENEHb YMEHBIICHUS
TOPU30HTANIBHBIX NpoJiokeHui. Ha Ttonorpaduueckux kapTax YMCIEHHBIM MaciiTad MOANUCHIBACTCS
BHU3Y JuCTa KapTsl B Buie 1:M, nmanpumep, 1:10000. Ecnu juyiMHa IMHUM Ha KapTe paBHA S, TO
TOPU30HTAIILHOE MPOJIOKEHUE S JINHUU MECTHOCTH OyJIeT paBHO:

S=s*M. (1)
B namei ctpane npuHSTH cienyroniie MacmTadbl Tornorpaduueckux kapt: 1:1 000 000, 1:500 000,
1:200 000, 1:100 000, 1:50 000, 1:25 000, 1:10 000. DToT psig MacmITaOOB HA3BIBACTCS CTAH/IAPTHBIM.
Panbie srot psa Brirrogan macitadsr 1:300 000, 1:5000 u 1:2000.

Jluneiinbiii MacmTad. Jlunelneli macmTa® - 310 Tpaduueckuit macmTad; OH CTPOUTCA B
COOTBETCTBUU C YUCJIEHHBIM MaclITa0OM KapThl B CJIEAYIOLIEM HOPSIKE:
e MPOBOJUTCS MpsMas JUHHUS U Ha HEH HECKOJBKO pa3 MOApPSA OTKIAJbIBaeTcsd OTPE30K a
NOCTOSIHHOW JUIMHBI, Ha3blBa€MBbI OCHOBaHMEM MaciuTaba (MpU AJMHE OCHOBAaHHUS a=2 CM
JUHEHHBIN MaciITad Ha3bIBaeTCs HOPMaJIbHBIM); 11st MaciTada 1:10 000 a cootBetcTByeT 200 M,
e y KOHIIA IIEPBOT0 OTPE3KA CTABUTCS HYJIb,

e BJICBO OT HYJIS ITOJINKCHIBAIOT OJTHO OCHOBaHME MaciTada u jensar ero Ha 10 gacreid,

o BHpaBO oT HYJIA IIOAIMMUCBIBAKOT HECKOJIBKO OCHOB&HI/IfI,

e TMapayuIeIbHO OCHOBHOU MPSIMON TIPOBOJST €IIle OJHY MPSMYIO U MEKIY HUMU MTPOYEPUNBAIOT
KOpO

°

e TKHUe mTpuxu (puc.l).

600+70=670n1
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Puc.1

JIuHeiHbIi MacTad NOMENIaeTCs BHU3Y JINCTA KAPTHI.

Uto0bl M3MEPUTH JIUHY JIMHUUA HAa KapTe, QUKCUPYIOT €€ PaCcTBOPOM ITUPKYJIS-U3MEPHUTEIS,
3aTeM IpaByIO UIJy CTaBST Ha IeJI0e OCHOBAHUE TaK, YTOOBI JIeBasl UIJIa HAXOJIUJIach BHYTPH IEPBOIO
ocHoBanus. CumThIBalOT ¢ MacmTaba aBa orcyera: Nj - MO mpaBoil uriie u Ny - MO JIEBOW; JAJTMHA
JUHUH paBHA cyMMe oTcueToB S = Nj + Ny ; cJI0’)KeHUE OTCUETOB BBINOIHSIOT B YME.

Jus  OGoilee  TOYHOTO  W3MEPEHUST W OTKIAQABIBAHUS  PACCTOSHUH MO KapTe
MIPUMEHSIOT MOMepPevYHbIH MacmTad - CrenualbHbIA rpaguK, HarpaBUPOBAHHBIM HA METALTUYCCKOMN

JUHEWKe W BBIOTHEHHBIA mo kapTy macmTabda 1:50 000, T.k. mudpsl yKa3pBaIOT HEMIOCPEICTBEHHO
paccTosHUSL HA MECTHOCTH B KM, COTHSIX U JIECATKAaX M. COOTBETCTBEHHO.

Ilonepeunsiii Macmrad. [IpoBenem mnpsmyo nuHuio CD M OTIIOKMM Ha HEW HECKOJIBKO pa3
OCHOBaHMEe Macutaba - OTpe30K a JUIMHOH 2 cM (puc.2). B mosyyeHHBIX TOYKax BOCCTAHOBHUM
neprneH uKysIpsl K TMHUM CD; Ha KpallHUX NEPHEHAMKYISIpax OTJIOKHUM m pa3 BBepX oT jquHuu CD
OTpPE30K IOCTOSIHHOM JJIMHBI M MpPOBEAEM JMHUM, napamienbHble nuHuu CD. Kpaiinee neBoe
OCHOBAaHHUE Pa3eiuM Ha N paBHbIX 4acteil. CoeMHNUM i-Tyr0 Touky ocHOBaHus CA c (i-1)-it Toukoii

muauM BL; 5Tu nMHMM Ha3bpIBaloTCs TpaHcBepcaisiMu. IlocTpoeHHbI TakuMm o0pa3oM MacuiTad
Ha3bIBACTC IIONIEPEYHBIM.
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Puc.2

Ecnu ocHoBanue macmitaba paBHO 2 CM, TO MaclITad HA3bIBAETCSI HOPMAIBHBIM, €CIM M = h =
10, To MaciTad Ha3LIBAETCSI COTEHHBIM.

Haumenspiiee peneHue mnomepeyHoro macmrada paBHO oTpe3ky Filji; Ha Takyro nmuHy
OTJIMYAIOTCSI JIBA COCEIHMX IMapajlieIbHO PACIOJOKEHHBIX OTpe3Ka MpHU JBUKEHUU BBEPX IO
TPaHCBEPCAIM U TIO BEPTUKAIBHOW JIMHUM. Teopus MomepevyHoro Macmitada 3akiodaeTcs B BBIBOJIEC

(dbopMyIIBI IEHBI €T0 HaMMEHBIIETOo AeieHus. PaccMoTpum nBa mogo0HbIX Tpeyronbauka AF; Ly u AFL,
13 MOJ00US KOTOPBIX CIIEAYeT:

2
orkyma F1L; = FL*(ALy/ AL) .

[To moctpoennto FL = a/n u (ALy/ AL) = 1/m. IloacraBum 3tu paBeHctBa B dopmyny (5.2) u
HOJTY4YHM:

©)

[Tpr m =n = 10 umeem F1L; = a/100, To-ecTh, y COTEHHOT0 MaciTaba 1ieHa HAUMEHBIIETO JICTICHHS
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paBHA OHOU COTOM J10JI€ OCHOBAHUS.

ITopsinok mosib30BaHMs MONEPEYHBIM MACIITAO0M:

e IUPKYJIEM-H3MepuTeneM 3a(puKCUpOBaTh JUTMHY JIMHUH Ha KapTe,

e OJIHYy HOXKY LIUPKYJIS IIOCTaBUTh Ha LI€JI0€ OCHOBAHME, a APYrylo - Ha JI0OYI0 TpaHCBepcab,
IpY ATOM 00€ HOXKKHM IUPKYJIS TOJIKHBI pacrioyiaratbesi Ha JMHUM, apajuienbHoi muaun CD,

e JUIMHA JMHHUM COCTABISETCS U3 TPEX OTCUETOB: OTCUET ILICJIBIX OCHOBAaHUM, YMHOXXCHHBIA Ha
LIEHY OCHOBaHMS, IUIIOC OTCYET JCJICHUU JIEBOTO OCHOBAHMS, YMHOKCHHBIN HA LICHY JEICHUS
JIEBOTO OCHOBAHMs, IIJIIOC OTCYET JEJICHUM BBEPX IO TPAHCBEPCAIM, YMHOXXCHHBIA Ha LICHY
HaMMEHBIIETO JeNeHus Macimrtadba. TOYHOCTh WM3MEpEeHHs UIMHBI JHHUK 10 MOMEPEYHOMY
MaciTady OLIEHUBAETCS MOJOBUHOM LIEHB! €10 HAUMEHBLIETO JeJICHMSL.

IIpumep nmocTpoeHusi MONEPEeYHOro Maciraoa.

Puc.3

TounocTe Macmrada. Kapra win mian - 3to rpaduyeckue JTOKyMeHTHI. [IpuHATO cunTaTh,
YTO TOYHOCTh I'paMUecKUX MOCTPOeHUil oneHuBaercss BenuynHoil 0.1 MMm. [[nMHA ropu30HTaIBLHOTO
IPOJIOXKEHUS] JIMHUM MECTHOCTH, COOTBETCTBYIOIIEro Ha Kapre oTpe3ky 0.1 MM, Ha3biBaercs
TOYHOCThIO MacmiTaba. IIpakTudeckuit CMbICT 3TOrO MOHATHS 3aKJIIOYaeTCs B TOM, YTO JETalu
MECTHOCTH, MMEIOIIME pa3Mepbl MEHbIIE TOYHOCTH MaciiTaba, Ha KapTe B MacluTtabe H300pa3uTh
HEBO3MOXXHO, U IPUXOAUTCS PUMEHAThH TaK Ha3bIBaeéMble BHEMACIITAOHbIE YCIOBHBIE 3HAKH.
Ha nnane HEBOOpYKEHHBIM TIJIa30M MOXKHO pa3IU4MUTh JBE TOYKH, €CIM OHHM PACIOJIOXKEHBI Ha
pacctosaun 0,1 mm u Oonee. Ilostomy Benmuumny t = 0,1 mm x N HaspBaoT mounocmoio
macwma6ba nnaHa. OHa TOKa3bIBa€T PacCTOSHUE HA MECTHOCTH, COOTBETCTBYIOIEE OTPE3KY JTMHON
0,1MM Ha IIaHE.
Hanpumep, ansg miana M 1 : 5 000 tounocts Macmitad paBHa t = 0,1mm x 5000=500mm =50cm =0,5m
i lem coorBerctByer 50M Ha MectHocTH. Imm - SMm, 0,1mm -0,5m.Kpome mnonsitTust "TO4YHOCTH
MacimTaba" CynecTByeT MoHsATHE "TOYHOCTH 1iaHa". TOYHOCTH IJIaHa MOKA3bIBAET, C KAaKOW ONMTMOKOM
HaHECEeHbl Ha IUIAH WM KapTy TOYEYHble OOBEKThl WJIM 4YEeTKHE KOHTYpbl. TOYHOCTH IUIaHA
OILICHUBAeTCA B OOJBIIMHCTBE cllydyaeB BedU4MHOM 0.5 MM; B Hee BXOJAT OLIMOKM BCEX IPOLECCOB
CO3JIaHUs MJIaHA WK KapThl, B TOM YHUCIIE U OIINOKHU rpaduuecKux MOCTPOSHHH.

3aganue 1: BIYMCIUTD JJIMHY JTHHAH HA MECTHOCTH (JaHHBIE B Ta0JIMIe IO BADHAHTY)
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Bapuant Sn, oM Macmitab Bapuant Sp, cM Macmtab
KapThl KapThl

1 12,1 1:1 000 2 151 1:50 000
3 131 1:10 000 4 15 1:100 000
5 50 1:5000 6 2,4 1:500
7 51 1:500 8 14,1 1:5 000
9 25,2 1:5 000 10 25,6 1:50 000
11 12,5 1:50 000 12 31,7 1:1 000
13 3,2 1:100 000 14 11,7 1:10 000

3aganue 2. BeIYMCIUTD AJHHY OTPe3Ka Ha IUIaHe (IaHHbIe B TA0/IUIIE 10 BAPUAHTY)

Bapuant Sm, M Macmrad Bapuant SMm, M Macrrrad
KapThl KapThI

1 2,5 1:50 000 2 165,2 1:1 000
3 50 1:100 000 4 945,1 1:10 000
5 125,2 1:500 6 2000,4 1:5000
7 730,5 1:5 000 8 1845,0 1:500
9 800,0 1:50 000 10 790,5 1:5000
11 3,6 1:1 000 12 45,5 1:50 000
13 35.0 1:10 000 14 843,8 1:100 000

3ananue 3. BbIYMCIUTH TOYHOCTh MacIITada, 3aM0JHUTH Tadauny no gopme;

Macmrab IcM m1aHa COOTBETCTBYET TounocTs MacmiTada, t
M mecTHOCTH
1 2 3
JlanHble B TA0NHIIE 110 BAPUAHTY
Neo Bapuanra Macrirrad Ne Bapuanra Macrirrab
Bce ueTHBIE 1:100 Bce ueTHBIE 1:200
BapUaHTHI 1:50 BapUaHTHI 1:500
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1:500 1:1000
"1:25000 1:2000

1:500 1:5000
1:10 000 1:10000
1:25 000 1:25 000

HpnMep 3alaHud Ui TECTHPOBaAHUA

Tema: Tonorpaguuyeckue KapThl

1. YepTe:xk, nawuuii B 1o100HOM U yMeHbIIIEHHOM BH/Ie
HU300paKeHusi TOPU30HTAIBHON NMPOEKIMH YUYACTKA
MEeCTHOCTH.

a) Kapra

0) rmmiaH

B) cXxema

T) mpo¢ b

2. IlpeacrasiieH npuMep Kakoro macmrada 1:2000?
a) YHUCJICHHBIN

0) momnepeyHbIi

B) JINHENHBIN

I') KapTorpapuyecKui

3. Ha pucynke d — 310

a) TPOJIOKEHHUE

0) MpeBBIIEHNE

B) 3aJI0)KEHUE

') ypOBEHHas! MIOBEPXHOCTh

4. JlomuHa - 310

a) BO3BBIIIICHHE B BUJIE KYTIOJa UM KOHYCA.

0) vameoOpa3Hasi BOTHYTasl 4YacTh 3€MHOW MOBEPXHOCTH.
B) yIIyOJieHUE, BHITSIHYTOE B OJTHOM HAIPaBJICHUU.

F) BO3BBIIICHHOCTD, BBITAHYTAas B OJHOM HAITPAaBJICHUU.

5. Ecau nmpeaMeT B IaHHOM MacIITade He MOKeT ObITh BbIPaKeH KOHTYPHBIM 3HAKOM
BCJIe/ICTBHE CBOEI MaJI0CTH, TO IPUMEHsEeTCs YCJIOBHbIN 3HAK
a) Ttomorpadudeckuit
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0) KOHTYpHBIN
B) MacCIITaOHBINA
') BHEMACIITaOHbBIN
6. YMeHbIIIeHHBIE H300paKeHNs HA MIOCKOCTH 3HAYMTEIbHBIX YYACTKOB MIOBEPXHOCTH,
MoJIy4eHHbIe € y4eTOM KPMBU3HbI 3eMJIH
a) Kapta
0) miaH
B) cXeMa
) mpoQ b
7. Macwrad — 310
a) pacCTOSIHUE MEX/1Y TOPH30HTAIISIMU B MaciiTade IiaHa
0) MMHUSL, COETUHSIONIAs TOUKHU C OJIMHAKOBBIMU a0COTIOTHBIMH BBHICOTAMH
B) OTHOIIEGHHWE UIMHBI JIMHUM Ha TMIaHe (kapre) K JUIMHE TOPU30HTAJIBHOM MPOEKINH
COOTBETCTBYIOIIEH JIMHUUA HA MECTHOCTH.
') COBOKYITHOCTb HEPOBHOCTEH (hU3MUECKON MOBEPXHOCTH 3eMITH
8. Ha pucynke h —3to
a) BBICOTA CEUCHHs pelibeda
0) mpeBbITIICHUE
B) 3aJI0’KEHUE
') ypOBEHHAas MOBEPXHOCTh
9. Yo 0003HAa4YaeT 3TOT BHEMACIUTAOHBIN yCJIOBHBII 3HAK?
a) TeneOanHs
0) 3aBOj
B) TpyOa
T') OTZIEIBHOE JAEPEBO
10. H300paxeHue Ha Gymare B YMEHbIIEHHOM BH/Ie BEPTHKAJIBHOI0 pa3pe3a MeCTHOCTH.
a) Kapta
0) mian
B) cxema
r) npouib
11. Ilpumep, kakoro Macmrada
NpeACTAB/IEH HA PHCYHKe:
a) YHUCIICHHBIN
0) momepevHbIN
B) JIMHEWHBII
I') KapTorpapuyeckuit

12. Yro nokazaHo Ha u300paxeHun?
a) ropa
0) JommHa
B) CEIJIOBUHA
') KOTJIOBUHA
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13. OTHOMIEeHWe JJMHBI JUHUH HA NJIaHe (KapTe) K AJUHe FOPU30HTAIbHOI MPoeKInu
COOTBETCTBYIOLIEH JUHHU HA MECTHOCTH
a) MepuauaH
6) macmTab
B) TOPU30HTAIIb
T') 3JI05)KEHNE
14. Kakoii camblii pacnipocTpaHCHHBIN c1ioco0 n3o00paxkenus peiabeda?
a) Cnoco0 ropuszoHTaNEH
6) Crioco0 mpoeKkIuit
B) Cr1oco0 3aJ10KCHHIA

r) Crioco0 aOCOIOTHBIX BBICOT
?

15. YTo nzodpakeHo Ha pucyHke?
a) TOPU3OHTAJIb

0) npeBBIIEHNE

B) 3aJOXKEHUE

r) 6eprmrpux

Tema2. IlonsaTue o ¢opmax m pasmepax 3emun. H3o00paxkeHne 3eMHON NOBEPXHOCTH Ha
IJIOCKOCTH

1. Hayka, nzy4armomasi popmy, pa3Mepbl 3¢MHOT0 IIApa HJIU OTAEJIbHBIX YYACTKOB €€

MOBEPXHOCTH MyTeM U3MepeHuii

1) Tomorpacusi;

2) xaprorpadusi;

3) reosesus;

4) reonorus;

2. IloBepXHOCTH, 00pa30BaHHAS KAK YCJIOBHOE MPOI0KEHHE MHPOBOI0 OKeaHa Mo

MaTepuKaMu — JTO:

1) dpu3nveckoe MOBEPXHOCTD;

2) OCHOBHas1 YPOBHEBasI TOBEPXHOCTD;

3) ropu3oHTAaNIBHAS TOBEPXHOCTD;

4) OBEpXHOCTH ILTUIICOHIA.

3. ®durypa 3emJiu, 00pa3oBaHHasi YPOBEHHOIi MOBEPXHOCTHIO, COBNA/IAI0NIEH C MOBEPXHOCTHIO

MupoBOro okeaHa B COCTOSIHUH MOJTHOTO MOKOSI U PABHOBECHSI, COTJIACHO MPOI0JI:KeHA MO/

MaTepuKaMu — 3TO:

1) B-3eMHOI 3JUTHIICOUT;

2) reouna,

3) pedepeHII-3IUTHIICONT,

4) 3eMHOM map.

4. IIpudau:keHue (popMbl MOBEPXHOCTH 3eMJIM (reou1a) 10 JIJIHICONIA BPallleHUsI, KOTOPbIi

HCTIOJIb3YyeTCsl IS HY KT Te0e3uH Ha onpe/Ie/eHHON YacTH 3¢eMHOI MOBEPXHOCTH:

1) kBasureona;

2) piBHEBa TOBEPXHOCTB;

3) pedepeHII-3IUTHIICONT,

4) 3eMHOM 3JUIAIICOU/I.

5. Pazmepbl 3¢eMHOI0 3JIJTHIICOUAA XapPAKTEePU3YIOT:

1) anuHBI napajuiesel ¥ MEpHIHaHOB,;

2) MUPOTAa U JI0JIr0Ta,

3) cpennuii paanyc 3emiu;

4) nivHa OOJIBIION ITOJTYOCH U TIOJISIPHOE CIKATHS.
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6. JINHUHU cevyeHHUsI MOBEPXHOCTH YLITUINCOU/IA MIIOCKOCTSIMHA, KOTOPbIE MPOXOSAT Yepe3 oCh
BpaleHus 3emMJIH, — 3TO:
1) MepuanaHsr;
2) mapasuien;
3) HOpMauy;
4) OTBECHBIEC IMHHUH.
7. JINHUY ceYyeHHUsl MOBEPXHOCTH JLIUIICOUIA IUIOCKOCTSIMH, KOTOPbIE EPNEeHINKYJIsIPHbIE 0CH
BpaleHus 3emMJIH, — 3TO:
1) MepuanaHsL;
2) mapasuien;
3) HopMay;
4) oTBeCHBIC JTMHUU
8. ¥YroJ1, 00pa3oBaHHbIii HOPMAJIBIO K TOBEPXHOCTH 3¢MHOT'0 YJIJIMIICOU/IA B TAHHOI TOUYKe H
IJIOCKOCTHIO €70 IKBAaTOpa (BBEPX HJIM BHH3 OT IKBAaTOpPa) — 3TO:
1) reone3uyeckas J10JroTa;
2) reojie3nvecKas H1poTa;
3) acTpoHOMHUYECKAs I0JITOTa;
4) acTpoHOMHYECKAs IHPOTA.
9. /IByrpaHHbIi YroJ Me;KIy MJI0CKOCTSIMH Ieo1e3n4eCKOro MepuIuaHa TaHHOH TOYKHU U
HAYAJILHOT0 reo/Ie3n4ecKoro Mepuanana (BIpaBo Wi BJIE€BO OT HYJIEBOI0 MEPUIHAHA) — ITO:
1) reome3nyeckas JOJITroTa;
2) reojie3nvecKas HUPOTa,;
3) acTpoHOMHUYECKAs IOJTOTA;
4) acTpOHOMHUYECKAs LIUPOTA.
10. BbIcOTa TOYKHU HA/l IOBEPXHOCTHIO 3¢MHOT'0 YJUIMIICOUIA — ITO:
1). reoe3nyeckast BHICOTA,;
2) OPTOMETPHYECKOI BBICOTA;
3) AMHAMUYECKasi BBICOTA;
4) HOpMaJTbHas BBICOTA.
11. BbicoTa TOYKH, ONpe/ieisieTcss OTHOCUTEIHLHO OCHOBHOM YPOBHEBOI MOBEPXHOCTH, — ITO:
1) oTHOCHUTENBHAS BBICOTA,
2) abCOIOTHAS BBICOTA,
3) anrmMKaHTa TOYKH;
4) reoxe3uyeckas BbICOTA.
12. Pa3HuMua BBICOT IBYX TOYeK — 3TO:
1) npeBbliIcHUE;
2) MPUPOCTHI ANIUIAKATY;
3) mpupOCTHI a0CIHCC;
4) mpUPOCTHI OPAMHAT.
Y TPAHUIIBI CMEXXHBIX YUACTKOB.
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1.1. 3aaHuA AJI1 NPOMEXKYTOYHOU aTTeCTaluU
[Ipomexxyrounast arrecrauust 1o yudeOHoi nucummuiuae OII1.04 OcHoBbl reone3un -
auddepeHuUPOBAHHBIN 3a4eT B BUJIC UTOIOBOTO TECTA.
CryneHTsl JOmMycKaroTcs K caade audGepeHIMpPOBAHHOTO 3a4eTa IPH BBIIOJTHEHUH BCEX
MPAKTUYECKUX PabOT, MPEeAYyCMOTPEHHBIX paboueil mporpaMMmoi M KaJleHJapHO-TeMaTHUYECKUM
wianoM yueonoit qucuurumael OI1.07 OcHOBBI reoie3un.

Kpurepun oueHku 3HAHUI CTYJE€HTOB
OTBeT oneHuBaeTcs 1Mo S5-TH 0aNbHON CHCTEME, HCXO/S U3 CIEAYIOIUX MPUHIUIIOB:
- JIaHbI MPABUJIbHBIE OTBETHI HA TEOPETUUECKUE BOIIPOCHI— «OTIMYHO»
- B OTBETax Ha BOMPOCHI UMEIOTCSI HETOYHOCTH — «XOPOILLIO»
- OTBETHI Ha TEOPETUUECKUE BOMIPOCHI HE MOJHBIE— «YA0BJIETBOPUTEIbHO)
- OTBETHI HA TEOPETUYECKHE BOMPOCHI HE TIOJHBIC WM HE JIaHBI — «HEY/10BJIeTBOPHUTEIbHO)

KoHTpo/IbHO-01IECHOYHBIE CPeICTBA
JJISI IPOBEACHUSA MPOMEKYTOYHOM aTTecTAlUuu
B ¢popme nuddepeHUMPOBAHHOIO 3a4eTA

1. Ilonsitue o purype u pasmepax 3emun
[lepBonauansHoe mpencrasieHue o ¢urype 3emmn — map ([Iudarop). 3emis, Bpamasch BOKpYyr
ocH, UMeeT cxartue, popmy, OJIM3KYIO K JUTUIICOUTY.
VYpoBeHHass MOBEPXHOCTh — BBINYKJIAsl JIMHUSA, B Ka)XJ0HM TOYKE KOTOpPOW HaIlpaBJIEHHUE CHJIbI
TSKECTU MEPHEHIUKYISIPHO K 3TOW ypOBEHHOW HOBEPXHOCTHU (HAa HpPUMEpPE CHIIbI TSKECTH —
OTBECHAs JIMHUA).
IToBepxHOCTh I'eonzma — ypoBEHHas IMOBEPXHOCTb, COBNAJAIOLIAsl C IMOBEPXHOCTBIO MOpPEH H
OKEaHOB B CITIOKOMHOM UX COCTOSIHUM M MBICJIIEHHO MPOJIOJKEHHAs 0J] MaTepUKaMHU.
3eMHOM AIUTMIICOU T — SIUTUIIC, XapaKTepu3yromuil popMmy 1 pazMepsl 3emiid BoOOIIE.
3eMHOH 3JUIMIIC, KOTOPBINA MPUHAT JUIsl 00pabOTKU T€0Ae3MUEeCKUX M3MEPEHUN M YCTaHOBJICHMUS
CUCTEMBI Teojie3ndeckux koopauHart (a=6 378 245 M, o=(a-b)/a=1/298,3, b= 6 356 863 M, rie a u
b - GosbIias v Masast MOIYOCH AILIHIICA, 0L — MOJISIPHOE CIKATHUE)
2. IloBepku u rocTupoBku Teogoauta 2T30I1
[ToBepku TeomonuTa.
Il’- ocHoBHas ocb — och BpameHus anuaanbl, UU’- och ypoBHA (KacareibHasi K HYJIb-IIyHKTY
BHYTpEeHHEH MOB-TH), VV’- BU3HpHas OCb (MPOXOJUT Yepe3 KPecT HUTEH U ONTHUECKUH LEHTP
o0bekTuBa), TT’- och BpamieHus TpyOsl (00pa3yeT KOJUIMMAlMOHHYIO TUI-Th) (CM PHC)
1-as noBepka: Ock HMIUHIPUY Yp-HS 1.0. MepIEeHIUKYIsIpHA OCHOBHOM OcH (VV’J-II’)
2-as: BusupHas och 1.6.MepIeHInuK-Ha K ocH BpamteHus tpyos: (VV'LTT)
3-s1: Och BpaleHns Tpy6bI 1.6. eprnenauk-Ha ocHoBHo# ocu (TT'-LIT")
4-s1: CeTka HUTEH He JOJDKHA UMETh nepekoca. HaBoasT 3put TpyOy Ha oTBec, HOMEIIEHHBIN
B 3AIUIIEHHOM OT BeTpa MECTE, OTKJIOHEHUE BEPTUKAJIBLHOW CETKHM OT HUTH OTBEca HE JOJHKHO
IIPEBBILIATH TOJIUHY HUTH.
3. Beqiu4uHBI, nMoasIeKamue usMepeHuo B reoge3u. IloHsarue o Tomorpadpuyeckux
IJIAHAX M KapTax
Tomorpadguyeckas kapTa — yMEHBIIEHHOE OOOOIIEHHOE W TOCTPOCHHOE IO OIpPEACICHHBIM
MaTeMaTHYeCKUM 3aKOHaM H300paKeHHE 3HAYMTENIBHBIX YYaCTKOB IOBEPXHOCTH 3€MJM Ha
TJIOCKOCTH.
Tonorpaguyeckuii miaaH — yMEHbLIEHHOE M MOJ00HOE N300paXkeHre Ha OyMare TrOpu30HTAIbHBIX
MPOEKIMI KOHTYPOB U (hopM penbeda MecTHOCTH 6e3 yueTa chepuaHOCTH 3eMITH.
4. YCTpPOMCTBO HUBEJIMPA ¢ HUJIMHAPUYECKUM YpoBHeM. IloBepKH, I0CTHPOBKHU
1)Oxynsip 2)3putenbhas Tpyb6a 3)KopoOka munmuHapuueckoro ypoBHs 4)bapabaH Kpemanbepbl
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5)O0bekTuB 6)3akpenurenbHblii BUHT 7)HaBomsumii BuHT 8)Tperep 9)[logbemHbIE BHHTBHI

10)[Ipy>xurnas mactuHa 11)McnpaBuTenbHbIE BHHT KPYyrjioro ypoBHs 12)DneBaniOHHBIN

BHUHT
13)Kpyriblit ypoBeHb (J171s1 IpeIBapUTEIBLHON YCTAHOBKH MPUOOpa)

[Toepku:1)Ock Kpyrioro ypoBHs JOJKHA OBITH MapajiebHa OCHOBHOM ocu 2)BepTHKalbHBII

HITPUX CETKH HUTEH JOJDKEH ObITh mapasuiesieH oCHOBHOU ocH 3)Och HUIMHAPUYECKOTO YPOBHS

J0JDKHA OBITH apayiesibHa BU3HpHOU ocu. MaciuTad M ero TO4HOCcTh. Buabl macimrados

Macmrab — cTeneHb YyMEHbIIEHUS H300paXeHHs Ha IUIaHE KOHTYpPOB

MectHocTu. M kaprt: 1:100 000, 1:50 000, 1:25 000, 1:10 000.

M mnanos: 1:5000, 1:2000, 1: 1000, 1: 500.

Tounocts Macmraba — rOpU30HTAIBLHOE PACCTOSIHUE Ha MECTHOCTH, COOTBETCTBYIOIIEE Ha KapTe

0,1 Mmm

UYucnenneldi Macmtad — OTHOLIEHWE JUIMHBI JIMHUM HA IUIAHE K JUIMHE TOPU30HTAIBHOIO

MIPOJIOKEHUS STOW JIMHUM HA MECTHOCTU. ['OpH30HTaIbHOE MPOJIOKEHUE — JUIMHA OPTOrOHAIBHOMN

MIPOEKLMH JUHUM Ha TOPU3OHTAIBHYIO IJIOCKOCTb.

Jlunelinpiii Maciirab — npsiMast TMHUS, pa3/ieicHHAs Ha PaBHBIC OTPE3KH.

[Tontepeunsrit Macmtad — rpadg K, OCHOBaHHBIH Ha MPOMOPIIHOHATEHOM JEJICHUN OTPE3KOB.
5.MeToauMKu W3MepeHHsl AJUH JHMHHI MepPHBLIMHM JieHTamMHu U pyJjerkamu. [lonpaBkm,
BBOJHMbI€e B H3MepsieMble JJIMHbI TUHUMH

Huimna 20, 24, 40 metpoB; mmpuHa 20-30cMm.

JlenTsl ObIBarOT WIKaJOBbIE W IITpUXoBble. Ha Meraminyeckoil JIeHT€ HAHOCSAT METPOBBIE,

[IOJIYMETPOBBIE U IELIUMETPOBBIE OTMETKH. J{JIs1 1€eIUMETPOBBIX JIEHT TOUHOCTh OTCUeTa — lcM.

Jrobas m3Mmepsiemasi JTUHUS JOJDKHA OBITH 3aKperuieHa. VM3mepeHus TUHUU MPOU3BOIAT MyTEM

MIOCJIE0BATEIBHOIO YK IbIBAHUS JIEHTHI MEXK/1y TOUKAMHU.

|-nmuHa paboueit Mepbl (JIeHTa WM PYJIETKa), N-YMCIIO MOJIHBIX YJIOKEHHH MEpPHOro mpubopa, r-

ocratok. D=I1*n+r. [imna D pasnutcs ¢ d-ropu3oHTanbHBIM mponoxkeHueM Ha AD. d=D-

ADK+ADt+ADh(v), ADk+ADt+ADh(v)=AD. ADk-nompaBka 3a KoMmapupoBaHHE (CpaBHEHUE

paboueri mepel ¢ astamoHom)=D*Al/l, Al=I-l0- mnompaBka B pabouyr wmepy, 10-3TanoH;

ADt=D*q(tu3m-t0)- mompaBka 3a Temreparypy, ti3M-TeMI U3MepeHus, t0-TeMn KOMIIapUpOBaHHs,

0-K03((PUIMEHT JMHEHHOro pacHIMpeHuss Marepuajla U3 KOTOpOro H3roTOBJIEHa pad Mepa;

ADh(v)-moripaBka 3a HakioH, ADh= ADv=-h2/2D=-2D*sin2(v/2). TOYHOCTb H3MEpECHHUS

pysieTkaMu u MepHbIME JeHTamu 1/2000, mpoBosokoii-1/100000.

6. Y c/I0BHBIE 3HAKH, HCII0JIb3YyeMble IIPH COCTABJIEeHUH TONOrpaguyecKuX NJIAHOB M KapT
VYcnoBHble — Tomorpaduyeckue  3HAKM —  M300pakKeHHE ~ MECTHBIX  IPEeJIMETOB  Ha
TonorpauuecKux miaHax U KapTax.

Y CII0BHBIE 3HAKHU:

- wmacmtaOHple (KOHTypHBIE) (mamrHu, Jyra, Jjeca, Mops, o3epa). HM3o0paxaior

IIPEeIMETHI MO100HBIMU OPUTHHAITY, IO HUM MO>KHO OTIPENIEIUTh pa3Mepsl U (hopmy;

- BHeMacliTaOHple  (IIMPUHA  JOPOT, MalbIX pPEK, MOCTBI  KOJOALBI).
OnpenenstoT MECTONOIOKEHUE MPEAMETOB, TI0 HUM HEJIb3$1 ONPEAEIATh UX Pa3MEpHI.
- lloscHuTenbHBIE YCIOBHBIE 3HAKH, MPEACTABICHHbIE 3HAYKOM, YHCIIOM, HAJAMNUCHIO WU

BCEM 3THUM BMECTE, CIIY>KaT JJIs TOTIOJIHUTENIbHON XapaKTePUCTUKN OOBEKTOB.

VYcioBHbIE  3HaKM  JOMOJHAIOTCA  3HaKaMd M UU(POBBIMU  JaHHBIMH, JIAIOIIKUMU

XapaKTEpUCTUKH IPEAMETOB
7. Kiaccugukanusi COBpeMeHHBIX T€0J0IUTOB. Y cTpoiicTBo Teonoauta 2T301I1
8. Peabed 3eMHOI MOBEPXHOCTH M ero M300paskeHHe HA KapTax M IJ1aHax. ®opmbl
peabeda. [Ipunnun nzodpaxenus pejbeda ropu3oHTAISIMH.

Penbed — COBOKYNMHOCTH HEPOBHOCTEM 3€MHOW IOBEPXHOCTH.

®opmbl 1 n300pakeHne penabeda:

I'opu3oHTanb — IMHKS paBHBIX BBICOT Ha KapTe.

Bricota ceuenust penbeda — pazHOCTh BBICOT COCEIHUX TOPHU3OHTANICH.

3anoKeHNe — pAcCTOSHHME MEXAY COCEIHUMHM TOPHU3OHTAISIMM Ha IIJIaHe.
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OcHoBHbIE GopMBI penbeda:
- TOpa, XOJIM, COTIKa;
- KOTJIOBMHA — YaleoOpa3HOe 3aMKHYTOE CO BCEX CTOPOH YIriyOJICHUE;
- XpebeT — BBITSHYTas BO3BBINICHHOCTH, MOCTEICHHO IOHIKAIOUIAACS B OJHOM HAmp. |
MMEIOIIas IBa KPYTHIX CKIIOHA, TEPECeUeHUE KOTOPBIX 00pa3yeT och Xpeora;
- JIOIIMHA — BBITSIHYTOE YTITyOJIeHUE, TOCTEIICHHO MTOHMIKAIOIIEECs] B OJTHOM HaIIp.
- CeJUIOBHHA — MOHW)KEHHAS YaCTh M/Y JIByMSI COCEIHUMH BO3BBIIICHHOCTSIMH.

1. O0mue mnNOHATHA O TeoJe3UYecKUX HU3MepeHHsiX. Buabl u3MepeHuid.YrioBbie
WU3MEPEHUS; BBINOJIHSIIOT TEOJ0JIUTOM, U3MEPSIOT TOPU3OHTAIbHBIEC YIUIBI, YIJIbl HaKJIOHA.
2. JluHeWiHBIE UW3MEPEHUS: HEMOCPEICTBEHHBIM crmocod (C TMOMOINBIO  JIEHT,
PYJIETOK,  IPOBOJIOK);  KOCBEHHBIH  cmoco0  (#ajdbHOMEphl —  ONTHUYECKHE,
CBETOJAJIbHOMEPHI).
3. HuBenupoBanue (M3MEHEHHE TPEBBIIICHUN): TEOMETPUYECKOE (TOPHU30HTAIBHBIM
Jy4OM BU3UD.); TPUTOHOMETPHUECKOE (HAKIIOHHBIM JIYy4OM BHU3UD.).
9. Boicota ceuenusi pejbeda, 3aJI03KeHHEe, YKJIOH H HX
B3aMMOCBS3b.
10. OcHoBHBIE 4YaCTH TreoJe3U4YecCKHX MNPHOOPOB M  HX
Ha3HAYeHHUe.
OCHOBHBIE YaCTH TE€OJI0JIUTA U UX Ha3HAUCHHUE.
1- muMm6 - ornpoBaHHASI COCTABIISAIONIAS TOPU30HTATBHOTO Kpyra
2- OCh TOPU30HT KpyTa BXOAUT B AUy
3- 3puTenbHas TpyOa, Ipu BpallleHUH BOKpYT ocHOBHOM ocu HH’ o0Opa3syeT koinuMManuoHHY0
IUITH
4- mocTaBKU(KOJIOHKH ) 3pUTEIBHON TPYObI
5- IMIMHIPUYECKHUI YPOBEHb
6- BepTUKAJIBHBIA KpYr (s M3MEpEeHHs YIJIOB HAKJIOHA) HAXOIMTCA Ha OCHOBHOM OCH 3pUT
TpyObI
7- mojicTaBKa C MO’bEMHBIMU BUHTAMU
13. IlonaTHe 0 uUHUPPOBBIX MoxeadAX peabeda MECTHOCTH U HMX HCHOJAB30BAHMU B
CTPOMTEILCTBE.
14. KamepasabHasi 00pa0doTKa MaTeprajioB TeOA0JUMTHOIO X0/1a.
15. HomeHki1aTypa TOnorpagpuyecKux KapT 4 IJIaHOB
Cuctema ycnoBHOro o6o3HadyeHus (OykBamMu M LMdpamM) JHUCTOB, IUIAHOB M KapT PazIMUHBIX
MacIITabOB Ha3bIBAETCS — HOMEHKJIATYPOH KapT.
16. IlpuHIMN HU3MepeHUs TOPU3OHTAJILHBIX U BEPTUKAJIbHBIX YIJIOB
['opu3oHTaNIbHBIE YIIIBI, TOPSIIOK HAOTIOAEHUI:
1) Croco6 npuémoB. B T. O ycTaHaBIUBAIOT TEOAOIHNT, B T. A 1 B — BU3HpHbIC 1IeNH.
A) uentpupoBanue. OCHOBHasi OCh TEOJ0IHUTA JODKHA IPOXOIUTH Yyepe3 BepHnHy yria (T. O)
b) nuBenuposanue. [1nockocTs 1MMOa AOKHBI OBITH TOPU3OHTANIBHA, T.€. OCHOBHAS OCh JI0JDKHA
OBITH OTBECHA
B) HaBoast BusupHyto ock TpyOs! Ha T. A 6epyT otcueT aL (pu kpyre ieso KJI)
I') OTkpenisitoT anuaanay; HaBOAAT BU3HPHYIO OCh 3pUTENbHON TpyOsl Ha T. B; GepyT otcuer bL
(mpu KJI)
1) Beraucnsitor 3Hauenne yria BL=blL-aL
E) Ananornunsie neiicteust BoimonHsroT npu KIT (kpyre npaso) (aR KII, bR KIT): BR=bR- aR
K) OcymiecTBisitoT KOHTPOJIb MPaBUIBHOCTU M3MepeHuil. PazHocTh 3HaueHuit AB= BL- PR He
JI0JDKHA TPEBBIIIATh 10 a0COIIOTHON BEJIMYMHE ABOMHOW TOYHOCTH TeonxonuTa: |AB|<2t. B aTom
ciydae BBIY-IOT cpenHee 3HadeHue yraa Pep= PL+PR/2 — s10 cpemnee cBoOOAHO OT
KOJJTMMALIMOHHOM OIIMOKH.
2) Criocob KpyroBbeIX MPHEMOB — MPUMEHSIOT, KOT/Ia YHUCIIO HAPaBJICHUH >2.
B 1. O ycTaHaBnuBalT TEOJOJIUT, BUBUPYIOT HA BCE HANPABJICHMS 110 XOAY YaCOBOW CTpenku. B
KOHIIE U3MEPEHU U1 KOHTPOJIs HaOII0al0T HadallbHOE HAIlpaBiieHHe. AHAIOIHYHbIE JeHCTBUA
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BBITIOJHSIOT TIPU JPYTOM TOJIOKEHUH KPYTa, BUSHPYIOT MPOTHUB X0J1a YaCOBOU CTPEIKH.
N3MepeHne BepTUKAIBHOTO yIJia:
JIumO KeCTKO CKperieH Co 3pUTeIbHON TPyOOid. ATMaana BCeria Hero IBIKHA.
HeoOxonuMeble ycroBusi H3MEpeHHUs:

1) Bu3MpHast OCh J0JDKHA MPOXOAUTH Yepe3 HyeBoi auametp sumoa (00-1800).

2) Och ypOBHs 10JDKHA OBITh ApalIeIbHA HYJICBOMY THAMETPY alHIaIbl.
Eciy 3TH yciioBus BBINOJIHEHBI, TO MPU FOPU30HTAIBHOM IOJOKEHUU BU3UPHOW OCU OTCYET IO
BEPTUKAIBHOMY KPYyry AODKeH ObITh paBeH (. OOBIYHO 3TH YCIIOBUSI HEMHOI'O HApyLIEHBI, U
OTCYET OTJIMYAETCS OT HyJs — «MecTo HyJs» (MO - oTcueT 1o 1ikajie BEpTUKaIbHOTO Kpyra, Ipu
KOTOPOM BU3HpPHAs OChb 3pUTEIbHON TPYOBl TOPU3OHTANIbHA, a MY3BIPEK YPOBHS HaXOIUTCS B HYIIb
IIYHKTE)
N3amepenune yria nakiaona mpu KII.
V- YroJ HakjJOHa MEXJy HalpaBJICHUEM BU3UPHON OCH U €€ TOPU30HT Ipoekuuel, R- orcuer no
aum0Oy npu KII, M - nabmomaemast Touka. v=R-MO. IIpu KJI L-orcuer mo nmumOy mpu KIJI.
v=MO+(3600-L), v=MO - L.
VY pa3nuyHBIX THUIOB TE€OAOJIHUTOB OIMU(POBKA BEPTUKAIBLHOTO Kpyra He oguHakoBas. J[o Hadana
U3MEpEeHuil HeoOXOAMMO MOCMOTpPeTh OUU(POBKY, a 3areM mnpuMmeHsTb Qopmynsl. Y T-30-
ouugppoBka or 00 mo3600 mpormB uacoBoii crpenku. v=(L-R-1800)/2, MO=(R+L+1800)/2,
v=MO-R-1800=L-MO.

17. CucreMbl KOOPAMHAT U BBICOT, IPUMEHsieMble B reo/1e3un

CymiecTByeT JIBE CHCTEMbl KOOpJAWHAT: reorpaduyeckas M MPsSMOYTOJIbHAasE — OHU JaloTci Ha
TOMOTpaPUUECKUX KapTax.
leorpadmyeckas — B cucTeMe reorpauueckux KOOPJAMHAT MECTOIOJIOKEHHE TOYKH Ha
YPOBEHHYIO MOBEPXHOCTb ONpPENENSIETCS ABYMs yIiaMH, KOTOpPbIE Ha3bIBAIOTCS IIMPOTOH (@) U
10arotoit (A).
Tuporoii ((p) TOYKH HA3BIBAETCS YroJ, 00pa30BaHHBIA OTBECHOM JMHUEH MPOXOASIICH Yepes 3Ty
TOYKY M IUIOCKOCTBIO 3kBaTopa. U3mensiercs B npenenax o 90' (puc.).
Jlonroro#t (A) Ha3wpIBaeTCs ABYIPAaHHBIA YroJl, OOpa30BaHHBIM IUIOCKOCTSAMH, MPOBEICHHBIMHU
yepe3 JaHHYI0 TOUKY M HadalbHBIN (TpUHBHYMCKMI) MepuanaH. M3mensercs T 0' no 180'. 3B —
BOCTOYHas joirora (+), B3 — 3amaanas mgonrora (-).
Jlnis onpeeneHus reorpapuueckiux KOOpAUHAT HA KapTaX HaHOCST Mapajuiesid U MEPUIUaHBbI.

Mepuananel — 3TO JIMHMM  IIEPECEUYEHHMS  YPOBEHHOM  ITOBEPXHOCTHM  IUIOCKOCTSIMH,
MIPOXOJALIMMHU YEPE3 OCh BPALLEHUS 3€MJIH, T.€. INIOCKOCTAMH JOJTOT.
[apamnean — 9TO  JMHUM  NIEPECEYEHMs]  YPOBEHHOM  ITOBEPXHOCTH

IUIOCKOCTSIMM, ~ NEPIEHIUKYJISAPHBIMA  OCH  BpalleHWs  3€MJd, T.C.
IJIOCKOCTSIMU ILIHPOT.
18. ¥YcranoBka TeogosmTa B padouee MoJi0KeHHe
a) HEHTPUPOBAHNE — COBMEIIIEHNE OCHOBHOM ocH II’c BepinHoi yria npu noMoInu orseca
0) HuBenupoBaHHe — (TOPU3OHTHPOBAHWE) — TpHUBEAEHHE OCHOBHOW ocu II’ B oTBecHOe
MIOJIOXKEHHE C TIOMOIIBIO MOAbEMHBIX BUHTOB
B) IIOJATOTOBKA 3pUTENILHON TPYOBI 7151 HAOIIOAECHUI:
-yCcTaHOBKa MO0 11a3y ((hOKyCHPOBKA CETKH HHTEH), OCYIIECTBIISIETCS C TIOMOIIBI0 OKYJISPHOTO
KOJIbLIa
-yCTaHOBKa MO TipeaMeTy ((OKYCHpOBKa 3pUTEIBHON TPYOBl), OCYIIECTBIISIETCS C ITOMOIIBIO
OapabaHa Kpemabephbl
-yCTpaHEHHE Mapajylakca  OCYILECTBISETCS  OJAHOBPEMEHHBIM  BpallCHHMEM  KOlblla U
6apabaHa KpemMaIbepbl
19. TMoHsaTHE 0 30HAJBHOI CHCTeMe IUIOCKHX MNPSMOYIroJbHBIX KoopauHat [aycca-
Kprorepa
IToBepXHOCTB 3uIHIICA JENIAT MEPUINAHAMU Ha paBHbIC 6-rpayCHble HHTEPBAJIbI — 30HBI.
Cuer 30H BeayT oT ['puHBMYAa Ha BOCTOK. B KakIoil 30HE NpPOBOAAT OCEBOM MeEpHUIHUAH.
IToBepxHOCTB 3mIMIIca 000paYMBalOT B LHMIMHAP. TOUYKH, HAXOJAIINECS B 30HE NMPOEKTUPYIOTCS
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U3 IEHTpa 3JUIMIICA HA MOBEPXHOCTh HMIMHApPA. [Ipu 3TOM JMHUS OCEBOro MepuaHaHa 30HBI
COIIPUKACAETCs C MOBEPXHOCTHIO NMWIHH Ipa. [IoBepXHOCTh IMIMHAPA Pa3pe3aroT Mo 00pa3yroIuM
U Pa3BOpAuMBAIOT B IUIOCKOCTh. BbIOOp pa3mepa 30HBI (6° mim 3°) 3aBHCHUT OT MacuiTaba
BBITIOJTHSIEMBIX B IAaHHOM pailoHE ChEMOK.
JlonroTa oceBoro Mepuanana 6-rpaaycHoi 30Hb: A0=6° N - 3°,r1e N-HOMEp 30HBHI.
B xaxnoil 30He 3a7aeTcsi CBOsS cucTeMa MPSIMOYTOJIbHBIX KOOPAMHAT, B KOTOPOM OCh abcuuce —
OCEBOM MepuauaH, a OCh OpAMHAT — 3KBaTop. KoopamHartamu KakoW-n1nOO 30HBI SBISIOTCSA €€
paccTosiHueM OT IKBATOpPa U OT OCEBOr0 MEpUIUAHA.
Ha Teppuropun Poccuu abcerucesbl Bcex TOUEK MOJIOKUTENBHBI, Il TOTO YTOOBI OpJIMHATHI TOUEK
ObUIH MOJIOKUTETIHLHBI, 0CEBOM MEpUIMaH 30HbI YCIOBHO nepeHocat Ha 500 kM Kk 3amnany.
20. YpoBHHM, HMX TOYHOCTb, 3pHUTeJbHasi Tpyda u ee mapametrpsnl. IloaroroBka
3PUTEJbHON TPYObI K HA0JII0IEHU IO
B reoaesnueckux nmpubopax pa3ianyaroT YPOBHH: HUIHMHIPHUUECKHUE, KPYTIIble, KOHTAKTHBIE.

1) Hunmuaapuyeckue. BepxHsisi MOBEPXHOCTh aMITyJibl — chepudeckas, yemM OOJIbIIe Paryc
KPUBHU3HBI TMIOBEPXHOCTH, TEM TOYHEE YPOBEHb. AMITYIy, 3aIlIOJHEHHYIO TOAOTPETHIM CIHPTOM
Wi 3pUPOM, KOTOPBIA MOCIE OCThIBaHMS OOpa3yeT My3bIpeK, MOMEMIAI0T B METaUINYECKYIO
OIpaBy, CHAOKEHHYIO HCIIPABUTEIBHBIM BUHTOM. Touka O B cpemHeil 4acTW amIrylibl — HYJb
nyHKT. KacarenpHast K BHyTpeHHEH MOBEPXHOCTH YPOBHS B €r0 HYJIb-ITYHKTE — och ypoBHs UU’.
Tounocts ypous: t=1*p”/R, p”-mocrosiHHas BenmumHa=206265", R-pagmyc KpHUBH3HBI, T —
yroii, 00pa3oBaHHbIi ochio ypoBHS UU’ Koraa my3sIpeKk B HYNb-IIYHKTE, U TOW ke OChbIO, KOT/Ia
My3BIPEK CMEIIEH Ha OJTHO JIeJICHHE aMITyJIbI.

2) Kpyrnelii  ypoBeHb HCIONB3yeTCS [UIS MPEIBAPUTEIBHOW YCTaHOBKHM (HaMMEHee
TOuHBIA)KOHTaKTHBIH — Haubonee TOYHBINA, HAJ YPOBHEM YCT CHUCTEMa IMPU3M, MO3BOJIAIOIIAS
IIPUBECTH MY3bIPEK B HYJIb-IIYHKT HauOoJjee TOYHO (TOYHOCTh B 5-6 pa3 BhIlIE, YEM y OOBIUHBIX
YPOBHEH.

3purenbHas Tpyda: 1-00beKTUB, 2-0Kymsip, 3-hokycupyromias JuH3a, 4-MIacTUHKA CETKU HUTEH,
5- pokycup 6apabaH (kpemabepa).

3putenbHas Tpyba mMmeeT Tpu ocH: (IJIaBHas) BU3HpHAs ochb (A7 HAOMIOJIEHUM, W3MepeHuit)
MPOXOAUT Yepe3 ONTUUYECKUM LIEHTp OOBEKTHBA U LIEHTP CEeTKU HUTEH, ONTUYEeCKas — COEIUHSET
ONTUYECKUH LIEHTP OOBEKTUBA U OKYJSPa, TEOMETP OCh — MPOXOAUT Yepe3 LIEHTPbl CEUYCHUI 3pUT
TpYObI B 0OBEKTUBE U OKYJISIpE.

[TapameTpsl 3pUT TPYOHI:

1) VBenuuenue (cm puc) AB — npeamer, V- yBennuenue, <f - mpeaMeT BUICH B 3puT TpYyOy,
<o- MpeIMeT BHJEH HEBOOpPYXEHHbIM miasoM; V=B/a=fo6/fok, fob-pokycHoe paccTosiHMe
o0bekTHBa, fok- okynsapa. Konebanue yBennuenus ot 15 o 50

2) Tlone 3penust ab- ceTka HUTEH, 00-00BEKTHB, <P - XapaKTEPU3YET IOJIC 3PEHHS TPYOHI.
¢=38,20/V.

3) Tounocts Bu3upoBanus mV=60"/V, 60”-KpuTUY yro.

21. OpuentupoBanue JuHHHA. CKJIOHeHHe MATrHUTHOH CTpPeJKH M COJIM:KeHHe
MEPUIHAHOB. ABUMYTbI, THPEKIIMOHHbIE YIJIbI U PyMObI
OpueHTHpoBaTh OO0BEKT (HAmpaBJICHHWE) — ONPEACTUTbh €ro pacloyioKEHHEe OTHOCHTENIBHO
W3BECTHOTO HaIpaBJIeHUs (CEeBEP-1OT).
B cucreme npsAMOyronbHbIX KOOPAMHAT YriaMH OPUEHTHPOBAHHUS SBISIOTCS TUPEKIIMOHHBIN yToJl
u pymo0.
JIUpEeKIIMOHHBIM ~ YIJIOM O HAa3bIBalOT TOPU3OHTAIBHBIA  YTOJI, OTCUMTBHIBAEMBIH  OT
MOJIOKUTEILHOTO HAIIPaBJICHUS JTUHUH HapaieIbHOW OCH abCIUCC, 0 X0y YaCOBOW CTPENKU JI0
HanpaBjieHUus opueHtupyemou juHuu. M3M. ot 0° mo 360°. /IMpeKIMOHHBIA Yrojl B pa3HbIX
TOYKAX MPsIMOW oJuHAKOB. CBsI3b MEXKAY a3UMYTOM W JTUPEKIMOHHBIM yriom: A=oty (-y-
3amajHoe CONMKEHNEe MEpUINaH, +y - BOCTOUHOE COMMKEHUE MEPHIHAH) Olos=0lypt180°. It Toro
9YTOOBI BECTH BCE BBIUUCIICHUS C yIIIaMU IIEPBOW YETBEPTH BBOJIUTCS MOHIATHE pyMOa.
A3MMYT — TOPH3OHTAIBHBIM Yroj, OTCUUTHIBAEMBIH OT CEBEPHOIO HAIMpPaBJICHUS HCTUHHOTO
Mepuanana, u3m. ot 0° 1o 360°. A2-1=A1-2 +180° +y.
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PymM6 — ocCTpplli TOPWU3OHTANBHBINA YyroJl, OTCUMTHIBAEMBIH OT OJMKAWIIETro HampaBICHUS
MepuarMaHa (CeBep WM IOT) 10 3aJaHHOro Hampamienus. M3m. ot 0° go 90°. OGparHblil pymMO
OTJIMYAETCS OT IPSAMOI0 TOJIBKO IIPOTUBOIIOJIIOKHOM CTOPOHOU CBETA.
22. Kaaccudukanusi HUBEJIHPOB H HUBEJIHPHBIX PeeK
B 3aBucumMoCTHM OT YCTpOMCTB, NpPUMEHSEMBIX MJs NPHUBEIEHUS BHU3HPHOW ocu TpyObl B
TOPU30HTAJIBHOE IOJIOKEHNE, HMBEIUPbl M3rOTaBIMBAIOT JIBYX BHUJOB - C LWIMHIAPUYECKUM
YPOBHEM Ha 3pUTENIbHONW TpyOe M ¢ KOMIIEHCATOPOM YIJIOB HaKJIOHA, T.e. 0€3 LUIMHIPUYECKOTIO
YPOBHSI.
Husenups! ObIBaOT TpexX KJIaccOB TOYHOCTH:
a) H-05, H-1, H-2 - BeicokoTounble s HUBenupoBanus | u 11 kimaccos;
0) H-3 - Tounsie mis auBenupoBanus I11 u IV kimaccos;
B) H-10 - rexanueckue i Tonorpauyeckux ChbeMOK U IPYTHX BHIOB HHKEHEPHBIX PadoOT.
Yucno B Ha3BaHMU HUBEJIMPA O3HAYAaeT CPEIHIOK KBAJPAaTUYECKYIO IIOIPEIIHOCTh B MM
HUBEIUpPOBaHUSA Ha | kM aBoiHOro xoza. /lns o0o3HaueHUsT HUBEIUPOB C KOMIIEHCATOPOM K
uuppe nobasmserca OykBa - K, a nis HUBENHpPOB C TOPU3OHTANBHBIM JTUMOOM - OykBa Jl,
Hanpumep H-10KJI.
23. B3aumoaeiicTBue 1MPEeKIIHOHHBIX YIJIOB H PyMOOB
CBs13p MEXly JUPEKIIMOHHBIM YIJIOM U pymMOamu:
0-90° r1=al; 90-180° r2=180°- a2; 180-270° r3=a3-180°; 270-360° r4=360°- a4.
24. N3mepenne BepTHKAJIBLHOro yria. [lonsirue o MO BepTHKAJIBHOIO
Kkpyra JIum0 jKecTKO CKpeIieH co 3puTelbHON TpyOoi. Anujana Beernaa
Heno/BWKHA. HeoOxonuMble yciioBust U3BMEPEHUS:
1) Bu3MpHAas OCh JIOJDKHA TPOXOIUTH Yepe3 HyseBoi auamerp sumba (00-1800).
2) Och ypOBHs I0JDKHA OBITh apaUIeIbHA HYJICBOMY JTHAMETPY alHIaIbl.
Ecnu 3Tu ycnoBUs BBINOJIHEHBI, TO NPU TOPU3OHTAIBHOM IOJ0KEHUU BU3UPHOM OCH OTCYET IO
BEPTUKAIBHOMY KPYTy HoJKeH ObITh paBeH (. OOBIYHO 3THU YCIOBUS HEMHOTO HapyIICHBI, U
OTCYET OTIMYAETCS OT HyJs — «MmecTo HyIs» (MO - oTcyer mo mkasje BepTUKaIbHOTO Kpyra, mpu
KOTOPOM BU3HpPHAasi OCh 3pUTEIbHON TPYObl TOPU3OHTANIbHA, A MY3BIPEK YPOBHS HaXOIUTCS B HYJIb
nyHkre)3mepenne yrina Hakinona npu KIL
V- YrOoJ HakjJOHAa MEX]ly HalpaBJICHUEM BU3MPHOM OCH M €€ TOPU30HT Ipoekuuer, R- orcuer nmo
mumOy npu KII, M - nabmonaemas touka. v=R-MO. Ilpu KJI L-otcuer mo num6y mpu KIJL
v=MO+(3600-L), v=MO - L.
VY pa3nuuHBIX THUIOB TE€OJOJIUTOB OIU(POBKA BEPTUKAIBLHOTO Kpyra He oJuHakoBas. J[o Hadana
M3MEpEeHUH HEOOXOIMMO IOCMOTPETh OIHU(POBKY, a 3areM NpuMeHsTh (opmyisl. Y T-30-
omudposka ot 00 103600 mpotuB uacoBoit crpenku. v=(L-R-1800)/2, MO=(R+L+1800)/2,
v=MO-R-1800=L-MO.
25. CBs3b MeKAY IMPEKIHOHHBIMH YIJIAMHU CMEKHbIX JIMHUI
26. YcrpoiicTBo HUBeIMPa ¢ KoMnencaTopoMm. IloBepku, 10CcTHPOBKH
HaBopsmuii Bunt; Kopnyc nuBenupa; O0bextuB; bapaban kpemanbepsl; Okyisip; 3puTenbHas
Tpy6a; Kpyrawlii ypoBeHb (U1 mpeaBapUTeNbHOM ycTaHOBKU Ipubopa); 3epkano; [logbeMHble
BUHTHI; Dokycupyromas nuH3a; [loxBwkHas npusma kommeHcaropa; Henonsmknas npusma
komrieHcaropa; Cerka Huteil; Jlemmdep.
[Toepku: 1) Ock Kpyriaoro ypoBHs J0JKHA OBITH MapajulielbHa OCHOBHOM ocu 2)BepTukanbHbIi
HITPUX CETKW HUTEW JOJKEH OBbITh MapajulesieH OCHOBHOW ocu 3)Bu3MpHBINA J1yd JAOKEH OBITh
TOPU30HTAJIEH B MPEEIIax yria KOMIIEHCALNH.
26. PemieHue mpsiMoii reojie3n4ecKkoii 3a1auu
IIpsmoli reone3ndeckoi 3aaueil - Ha3bIBAIOT BBIUMCIIEHUE T€0AE3MUYECKUX KOOPAMHAT - HIUPOTHI
U JIOJITOTHI HEKOTOPOM TOYKH, JIeKallell Ha MOBEPXHOCTH 3€MJIH, [0 KOOpJAUHATaM APYroil TOUKH
U IO WU3BECTHBIM JJIMHE M JUPEKLHUOHHOMY YIJIy JQHHOTO HAIpPaBJICHMS, COENMHAIOIIEH ITH
TOYKH.
Jlnst ompeneneHuss KOOPAWHAT TOYKH B HPSAMOM TIeoJe3WdecKoil 3amaye OOBIYHO HMPUMEHSIOT

(hopMybL:
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1) Hax 0K /IeHHSI IPUPAICHUIA:

2) HaxOXIEHUS KOOPAMHAT:

27._T'eomerpuyeckoe HuBeupoBanue. [lopsiiok padotsl Ha craHuuu. KoHTpoib n3MepeHust
'eomeTpruueckoe HHUBEIMPOBAHHE BBIMOJHACTCS TOPU3OHTAIBHBIM JIyYOM BU3HPOBAHHUS.
I'eomeTprueckoe HUBEIMPOBAHUE, MPU KOTOPOM TMPEBBIIICHUE MEXKIY TOYKAMHU MOIYYalOT Kak
Pa3HOCTb OTCUETOB MO pelKaM MPHU TOPU3OHTAIHLHOM MOJOKEHUU BU3HUPHON OCH HUBEIHpA. DTOT
MECTOL ABJIACTCA HaI/IGO.HeC MIPOCTBIM U TOYHBIM, HO IO3BOJIACT C OI[HOﬁ IIOCTaHOBKHU an60pa
MOJIYYUTh MIPEBBILICHHE HE O0JIee JIMHBI PeHKH.

28. Pemenue o0paTHOIi reoie3nveckoii 3aqaumn
B oOparHo¥i reoie3nueckoi 3a1aue HaxoIAT JUPEKIUOHHBINA YTOJl K PACCTOSIHUC:

1)  BBIYHCIAIOT PYMO 1O popMmyIie:

2) HaxoJAT IUPEKLIMOHHBIN Yroj B 3aBUCUMOCTH OT YETBEPTH yIJa:

[lepBas Bropas TpeTns UeTBepras
YETBEPTH:

YETBEPTh YETBEPTh YETBEPTH YETBEPTH
prax +X, +Y X, +Y X, -Y X, -Y
[IPUPAICHUS
AHPCHHOHHEIH a=r a=180-r | a=180+r | a=360-r
YroJ

3) ompenemnstoT PacCTOSTHUE MEXKY TOUKaMHU:
S =+JAY? + AY?

29. M3mepeHue JJIMH JJMHHI ONTHYECKMMH AajibHOMepaMu. [IpuHIun u3mepenus
PACCTOSIHUSI HUTSHBIM 1aJbHOMEPOM
IIpencraBuTeneM ONTHYECKOIO JajdbHOMEpA C IOCT YIJIOM SIBJISETCS HUTSHOW nansHoMep.Teop
HUTSHOTO JaibHOMEpa. T.M — Ha MOBEPXHOCTH 3€MJIM, 1-OCh WHCTpyMEHTa, 00- 00BeKkTHB, F-
¢dokyc, P-paccrosiHue Mexay IalbHOMEPHBIMHM IITpuxamu, AB-HHMBenMpHas peiika, n-KoJ-BO
JeNIeHUH Ha peiike, -MaJblii mapaijiakT yroi, 0-paccTOsIHUE OT OCH O 00bekTHBa, f-hokycHoe
paccrosinue 00bekTHBa, D’- paccTosHue OT pokyca 10 peliku, D-paccTosHME OT OCU MHCTPYMEHTa
JI0 PEUKH.
D=D’+{+06, o6o3naunm f+é=c- mocrosiHHas nanbHOMepa, Torna D=D’+c. D’=n/2*ctg(B/2) (u3
noctp). T.x. B man, torma ctg(p/2)=2ctgP, D'=n*ctgP. O6o03naunm ctgf=k-ko3d nmampHOMEDA,
torna D=knt+c. B coBpemennbix mnpubopax: c¢=0,1m-mano, B=34,38, ctg34’,38=k=100.
OTHOCHUTEbHAS OIINOKA U3MEPEHHUST PACCTOSIHUS HUTSHBIM AaibHOMepoMm: 1/300-1/400.
30. Cnioco0bl onpeesieHHs MJI0LIAAeH HA IJIAHAX M KapTaX, MX TOYHOCTh
- I'paduueckuii. 3akmouaercss B pa3OMBKE ydyacTKa Ha IUIaHE Ha MpOCTEHIINe (QUryphl,
BBIUMCIIEHUH TUIOIIAZeH MX B OTHENBHOCTH M TOCIeyloleM cyMMupoBaHuH. OmpeneneHue
AIIEMEHTOB (UTYP JIJIsl BBIYUCICHUS MX TUTOIIAAEH TIPOU3BOIUTCS TPAPHUECKH.
- AHanuTnueckuid. Beraucnenue no hopmyne
[1=0,5%yi(xi-1 — xi+1)=0,5Zxi(yi+1 — yi-1), rme i=1,2,3...n.
-  Mexaanueckuii. Mcnonp3oBanue cnenuaipbHOTO mpubopa — TtiaHumerpa. Hambonee
yIoTpedisieMble — MOJISIPHBIE TNIAHUMETPHI (COCTOUT U3 JIBYX PbIUaroB)
HauOonee tounelii — aHamuTuueckuii crnoco® 1/1000. TouHOCTh OCTalBHBIX CIOCOOOB
XapaKTEepPU3yeTcsl  OTHOCUTEIbHBIMU  IOTPEHIHOCTSMH:  Mexanumdeckuit —  1/200-1/300,
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rpaduueckuii — 1/100.

31 N3mepenue BepTuKaILHOTO yria. [lonsaTue 0 MO BepTHKAJIBHOIO yIJa
JIumO xKeCTKO CKPEIUICH CO 3pUTENBHOM TPYOOi. ANTuana BCerja HeloABIKHA.
HeoOxonuMeble ycroBusi H3MEpeHHUs:

1) Bu3MpHast OCh J0JDKHA MMPOXOAUTH uepe3 HyeBoi auametp sumoa (00-1800).

2) Och ypOBHs 10JDKHA OBITh ApalIeIbHA HYJICBOMY THAMETPY alHIaIbl.

Ecin 3TH ycioBus BBIIOJIHEHBI, TO MPU FOPU30HTAIBLHOM MOJOKEHUU BU3UPHOW OCH OTCYET IO
BEPTUKAIBHOMY KPYyry AODKeH ObITh paBeH (. OOBIYHO 3TH YCIIOBUS HEMHOT'O HApyIIEHBI, U
OTCYET OTJIMYAETCS OT HyJs — «MecTo HyJIs» (MO - oTcueT 1o 1mikajie BEpTUKaIBbHOTO Kpyra, Ipu
KOTOPOM BU3UpPHAs OChb 3pUTEIHHON TPYObl TOPU3OHTANIbHA, A MY3BIPEK YPOBHSA HAXOJUTCS B HYJIb
IIYHKTE)
N3mepenune yria nakiaona npu KII.
V- YroJ HakjJOHa MEXJy HalpaBJICHUEM BU3UPHON OCH U €€ TOPU30HT Ipoekuuel, R- orcuer no
aum0Oy nipu KII, M - nabmomaemast Touka. v=R-MO. IIpu KJI L-orcuer mo nmumOy mpu KIJI.
v=MO+(3600-L), v=MO - L.
VY pa3nuuHBIX THUIOB TE€OJOJHUTOB OIU(POBKA BEPTUKAIBLHOTO Kpyra He oquHakoBas. J[o Hadana
U3MEpEeHUH HEOOXOIMMO IOCMOTPETh OHMU(POBKY, a 3areM NpuMeHsTb (opmyinsl. Y T-30-
ouudposka ot 00 103600 mpotuB uacoBoit ctpenku. v=(L-R-1800)/2, MO=(R+L+1800)/2,
v=MO-R-1800=L-MO.

32. IlorpemHocTH reoe3nyecKux u3Mmepennii. CBoiicTea ciay4yaiHbIX NOrPeIHOCTEH

H3MepeHuni

Ecnu npuHATH Kakyro-TO B-HY 32 HCTUHHYIO X, U3MEPHB €€, MOIYYHM pe3yabTaT usmepeHus l. 1-
X=A, A - uctuHHas ommOKa MOTPEUIHOCTH M3MEPEHUs] B OOIIEM CIydae pacCMAaTPUBAIOT Kak
CYMMY TpeX COCTaBJISIOIINUX €€ BUJIOB MOTPEUIHOCTHU: TPYOOii, CUCTEMATUUYECKO, CITyJailHOM.
Ommbky OBIBAIOT: 3JEMEHTapHbIC (3aBUCAT OT OJHOTO (paKTOpa), COBOKYIIHBIE (HECKOJBKO
($hakTOpOB), MO MPOUCXOXKICHUIO, TIO TPHUUKHE.

Knaccudukanys omim60YHbIX H3MEPEHUI:

1. I'pyOble  omMOKHM, KOTOpBIE TMPH 33JaHHBIX YCIOBUSAX HW3MEPEHUH MpPEBBILIAIOT
yCTaHOBJEHHBIH Tmpenen. ['pyOble omubku — pe3ynabTar mnpocyeta. KX oOHapyX HBaroT
MTOBTOPHBIMU U3MEPEHUAMH U UCKITIOYAIOT.

2. CucremMaTHyecKre OMMOKH, KOTOPBIE COXPAHSIOT CBOM 3HAK M B-HY HJIM U3MEHSIOTCS T10 B-
HEe B HeOONpIIMX Impefenax. Bo3HMKaOT U3-3a HENpPaBUIBHONH METOAMKH H3MEpEeHUH,
HEUCIPABHOCTU MpuOOpa, BHEUIHUX YCIOBUH. VX NOJHOCTBIO HCKIIIOUUTH HENb3sl, MOXKHO
YMEHBIIUTD.

3. CnyuvaiiHple OIIMOKHM, XapakTep M BIUSHUE KOTOPBIX Ha KaXJI0€ OTJEIbHOE
U3MEPEHUE OCTAKOTCS HEU3BECTHBIMH.

CBoiicTBa ciryyaliHbIX MOIPEIIHOCTEH:

- CnyuaiiHast ommOKka B 3aJlaHHBIX YCIOBMSX M3MEPEHHMS HE MOXET IpeBbIIIaTh
YCTaHOBJIEHHOTO TpeJIeNna;

- [TonoxutenbHbIE U OTPULIATEIBHBIE OIIMOKH PABHOBO3MOXKHBI,

- Manbie o aOGCOMIOTH. B-HE OMIMOKHM BCTpeyaroTcs daiie, yeM Oosbiue;lIpenen cpegHero
apu(PMEeTUYECKOro M3 CyMMBbl CIIY4allHOM OIIMOKM CTPEMUTCS K HYINIO, €CIU YUCIO HM3M. m
CTpEMHTCS K OECKOHEUHOCTH.

33. HuBesntupoBanue. MeTobl HUBEJTHPOBAHUA
HuBenupoBaHne-u3MeHEeHHE TPEBBIILICHUI.
-I'eomeTpuueckoe HUBEIMPOBAHHE - BBIMOIHAETCS TOPU3OHTAIBHBIM JIy4OM BU3UPOBAHUS
-Tpuronomerpuieckoe — BHIMOIHIETCS HAKJIOHHBIM JTy4OM BU3UPOBAHUSI.
-du3nyeckoe - OCHOBAaHO Ha MCIIOJNB30BAaHMM PA3IMUYHBIX (U3NYECKUX sIBICHUU (Oapomertp.
HUBEJIMPOB.,TUAPOCTATUY. ,[HIPOAUHAMUY. )

34. Kpurtepuu, ucnoJib3yemble NPH OLleHKe TOYHOCTH U3MepeHHii

35. OnpeneJieHne HeOCTYNNHOTO PACCTOSTHUS

36. PaBHoTO4YHBbIe U3MepeHusi. [lonsiTHe 00 apudMeTHUECKOli cepeauHe
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PaBHOTOUHBIE — 3TO pe3yNbTAThl U3MEPEHNUN OJHOPOAHBIX BEJIWYMH, BBIIOJHSAEMBIE C IOMOIIBIO
puOOPOB OHOTO KJIacca, OJHUM U TEM XKe METOJOM, OJJHUM UCIOJHUTEIEM IIPU OJTHUX U TEX JKe
ycioBusix. Bee ocTanbHble H3MeEpEeHUsl OTHOCSATCS K HEPAaBHOTOYHBIM.

37. HuBeiMpoBaHHe MOBEPXHOCTH KAK METO/I CbeMKH

38. Ouenka kayecTBa GyHKUMIA M3MePEeHHBIX BeJTUYHH

39. MeToabl TonorpaguyecKuX CbeMOK

40. JInneiinbie u3mepenus. [Ipunoun n3mepenus A1auH JuHuii. [lpsiMble u

KOCBCHHbIE U3MePeHUsI
KocBenHslii crioco0 u3MepeHust pacCTOsIHUM.
W3mepenue paccTOsSHUS C IIOMOINBIO JAJIBHOMEPOB. Pa3nnuaroT nanbHOMEpPBI: ONTHYECKHE,
CBETOJAIIbHOMEPBI U pasinoAanbHOMephl. [IpuHIUMI N3MepeHne pacCTOSHUS CBOAUTCS K PELICHUIO
TPEYroJbHUKA, B KOTOPOM [0 MajoMy Yriy [ M mpoTUBOJIekaleld cropoHe (6asucy) b HYKHO
BBIYMCIINTH paccTtosinue D. D=b*ctgf
PaznuuaroT 1anbHOMEpBI: C IOCTOSTHHBIM YIJIOM M [I€PEMEHHBIM 0a31COM, C TOCTOSTHHBIM 0a3ucoM
U IepeMEHHbIM yriaoM. IIpeacraBurenem onTudy JajJbHOMEpPA € IMOCT YIJIOM SIBJI HUTSHOM
JAJIBHOMED.
B mone 3penus TpyObl TeOAONMTAa MMEIOTCS AONOJIHUTENbHBIE IUITPUXU (JAJIBHOMEPHBIE); OHU
MIO3BOJISIFOT C IOMOLIBIO PEUKH C JEJIEHUSMU U3MEPUTh PACCTOSHUE OT TEOJO0JIUTA 10 PEUKH.

41. HepaBHoTo4HbIe u3Mepenus. Ilonsitue Beca
HepaBHOTOUHBIE M3MEpEHUSI — U3MEPEHUS, BBIIIOJIHEHHbIE B Pa3jIMUYHbIX YCIOBMSX, IpuOOpamMu
Pa3IMYHON TOYHOCTH, PA3JIMYHBIM YMCJIOM IIPUEMOB U T.1.
HanexxHocth pe3ynbrara, BbIpaKEHHAs YHUCIIOM, Has3blBaeTcs €ro BecoM. Yem HanexHee
pe3yabTar, TeM Oojblle ero Bec. Bec CBsi3aH ¢ TOYHOCTBIO pe3yjbTaTa U3MEPEHHs, KOTOpas
XapaKTepU3yeTcs CpeHeN KBaipaTHUeCKON norpemHocThio. [1oaToMy Bec pe3ynbTrara n3MepeHus
IPUHUMAIOT 0OPaTHO MPONOPLIMOHAILHBIM KBaJ[paTy CpeHel KBaApaTUUECKONW NOTPEIIHOCTH.
[To ompexesneHuto Beca p ero o0IIee MaTeMaTHYIECKOE BhIPAKEHUE MOXHO 3amucarh: pi = ¢/m2i,
IZle ¢ — HEKOTOpas NOCTOSHHAas B-HA — KO3((PUIMEHTY MPONOPIHOHAIBHOCTH, M — CPEeaHss
KBaJipaTHUecKas OINOKa U3MEpEHUsl.
OOBIUHO BEC KaKOro-1mbo pe3yabTaTra MPUHUMAIOT 3a €AMHUIY U OTHOCUTENIBHO €r0 BBIYUCISAIOT
BECa OCTAJIbHBIX HEU3BECTHBIX.

42. Buabl reoge3nveckux n3mMepeHuii Ha MecTHOCTH. CyIIIHOCTB YIJIOBBIX,

JIMHEHHBIX M3MEPEHUI U U3MEPEHUH NpPeBbIIIeHU I

43. Oco0eHHOCTH ChbeMKH 3aCTPOeHHBIX TePPUTOPHii

44, UcTOYHUKH OIIHOOK YIJIOBBIX H3MepeHuii. OLeHKa TOYHOCTH pe3y/IbTaToB

YIJI0BBIX M3MepeHuni
OmubKu YrioBbIX M3MEPEHMH — CilydaiiHble M CHUCTEMaTH4YeCKHe — JeNIAT Ha TpU TPYIIIBL:
JUYHbIE, NpUOOpPHBIE W W3-3a BIMSHMS BHEIIHeH cpenbl. HauOonee TpyAHO yCTpaHUTh
cUcTeMaTH4YecKre OMIMOKM, MMO3TOMY HMX HEOOXOJMMO TIIATEJbHO H3y4aTb M CBOJUTH K
MUHUMYMY IIyTE€M BBEJCHHS IIONPABOK MIU COOTBETCTBYIOIIEH OpraHu3alii H3MEpEeHHi.
Bnusiaue ciydaliHpIX omMOOK 0OCHa0NAIOT, yBEIUYMBAs YHMCIO MPUEMOB H3MEpPEHHH 10
ONpPENCIICHHON BETNYNHBI.
JInuHble OIMOKM U3MEPEHHI BOHUKAIOT W3-32 HECOBEPILIEHCTBA CUCTEMbI HaOII01aTeNb-TIpUOOp.
K nUYHBIM MOYKHO OTHECTH Cily4aliHble U CHCTEMaTHuYeCKHe OIIMOKH BHU3MPOBAHMS, CIlydyalHbIe
OLIMOKM COBMEIEHHUSI M300paKeHUI INTPUXOB JTUMOA M OTCUMTBHIBAHHS MO IIKaJe ONTHYECKOTO
MHUKpPOMETpa; CHCTEMaTH4YecKhue OMMOKM H3-3a HEOJMHAKOBOM OCBEUIEHHOCTH IITPUXOB
numoa,

OIMOKM OTCYeTa 10 HAKIAJAHOMY VYpPOBHIO, TIO3BOJIAIOLIEMY OINPEAENATh IONpPaBKU B
HaIpaBJIEHUU 32 HAKJIOH BEPTUKAIbHON OCH TEOI0JIUTA.

[TpuGopHbIe OMMOKM BO3HMKAIOT W3-32 HETOYHOTO M3TOTOBJICHHUS Y3JIOB U JeTaled, OCTaTOUHBIX
MOTPEIIHOCTEN PeryIMpoOBKU MPUOOPa U IOCTUPOBKU U T.M. K mpuOOpHBIM OTHOCAT OMIMUOKU HU3-32
pa3nuyKsi HOMUHAIBHOM U (aKTHUECKOW IIeH AENCHHUS OKYISIPHOTO U OTCYETHOI'O MHUKPOMETPOB,
MOTPEIIHOCTH XoAa (OKYCHUPYIOUIEH JMH3BI 3pUTENBHON TPYyObl, SKCLEHTPUCUTET JuMbOa U
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aNMUIaabl, OMMOKH JUAMETPOB TUMOA, KOJUTUMAIIMOHHBIE OIMMOKH, OMIMOKH W3-3a HAKJIOHA OCH
BpallleHus TpyObl, BEPTUKAIBHOW OCH TEOJI0JIUTA, JTUMOA, OIIMOKU BCIEACTBHE TEMIIEpaTypPHBIX
nedopManuii y3JoB T€0A0IUTA U AP.
OmmOKku u3-3a BIUSHUS BHEIIHEH Cpelbl SBISIOTCA HaubOosee CYIECTBEHHBIM HCTOYHUKOM
CHCTEMAaTUYEeCKHX OMMOOK NpU YITIOBBIX HM3MepeHHsX. B mepByro oudepeab K HUM OTHOCST
ONTUYECKYIO pepakiinio, KOTOpasi, €Clid He MPUHATH MEp MO €€ YUeTy, JUMUTHPYET JalbHeinee
MOBBILIEHUE TOYHOCTH YIJIOBBIX M3MepeHuid. K 3Toil rpynne oTHOCIT OmMOKK M3-3a KPY4EHHUs U
THYTHS T€0/I€3MUYECKUX CUTHAJIOB U Jp.

45. BbicoTHOE 000cHOBaHUe ToNOrpagu4eckux cbeMok. IlosieBble 1 kKamepajibHbIE PadOThI

46. OTcyeTHbIE YCTPOICTBA TEOT0JIUTA

47. TaxeomeTpuueckas cbéMka. CocTaB u NMOPsiIOK padoT
OTO OIHOBPEMEHHOE OIPEJCIICHUE IUIAHOBOE M BBICOTHOE IIOJIOKEHHE ToukHu. IlnanoBoe
MOJIOKEHHUE PEEYHBIX TOYEK, XapaKTePU3YIOIIUX peibed, OMpeAessioT MOJSPHBIM CIOCOOOM.
PaccTosiHue M3MEpPSAIOT C MOMOINBIO HUTSHOrO JanbHOMepa. OTMETKM peedyHbIX TOYeK
OTIPEETSAI0T TPUTOHOMETPHUUECKUM HHUBEIMPOBaHHEM. B mporiecce TaxeoMeTpU4ecKol ChEeMKH
COCTaBJISIIOT a0pUC, HA KOTOPOM I10Ka3bIBAIOT HAIIPABJIEHUE CKaTa CTPEJIKaAMH.

48. JanbHOMepbl, uX Ki1accuukanus. [IpuHuun usmepenus AJUH JHHUU

CBeTOJAILHOMEPOM

PaznuyaroT nmanbHOMEpHI: ONTHYECKHE, CBETOAAIBLHOMEpPHI, paauofaibHOMepbl. C MOCTOSHHBIM
YIJI0M U TIEpEMEHHBIM 0a31COM, C TOCTOSTHHBIM 0a31UCOM U MEPEMEHHBIM YTIIOM.
Majnsie mampHOMEpPBI (Hacagku) u3MepstoT paccrosHue 1m0 S00M £2mMm; Gosbimme mpo 2000m ¢
MOTPEIIHOCThIO 2-3 MM Ha 1kM xona. Bpemst usmepenus 10-15 cexynn.
B03MOXHOCTh U3MEPATH PACCTOSIHUE C UCIIOJIL30BAHUEM 3JICKTPOMATHUTHBIX BOJH OCHOBBIBAETCS
Ha M3BECTHOM 3aBUCHUMOCTH MYTH S, NPOXOJAMMOIO BOJHOM 3a BpeMms t. DTa 3aBUCUMOCTH
BBIPAXKAETCsl YPaBHEHHEM MPSMOJIMHEHHOTO0 PAaBHOMEPHOTO IBHKEHUS: S=Vt.
B onHoli TOuke HAXOAUTCSA TpPUEMO-TIEpENaTYUK, B JApyrod — otpaxarensb. CurhHam ot
nepenaTyvKa HAmpaBlseTCs B MPUEMHUK OJHOBPEMEHHO MO JBYM MyTSIM: Ha IUCTAHIMIO —
«U3MEpPUTENbHBINY», U HEMOCPEACTBEHHO 0€3 BbIXOJa Ha JUCTAHIMIO — OMOPHBIA. T.K. CUTHAJbI
00pa3oBaHbl OJJHUM IME€PEJATYMKOM, TO UX Pa3INuue 3aBUCUT OT Pa3HOCTHU IyTH.

49. Cnioco0bl CbEMKH CUTYallHH MECTHOCTH
CymectByet 5 cnoco6os: 1)Crnioco6 npsimoyrosibHbeIx koopauHat (Ilepnennukyinspon); 2)Crnoco0
noisapHeIx koopauHat (mpg=1/2000); 3)Croco® yrimoBoil 3aceuku (OHMIOIAPHBIX KOOPIHMHAT)
IpUMEHSIeTCA Ui ChEMKU YyHaNCHHBIX coopyxkeHui; 4)Croco® nuHeitHoM 3aceuku. J[nmuHa
M3MEPSIEMOM JIMHUU HE JO0JKHA TTPEBBINIATh JUTMHBI padoueit mepsl; 5)Crnocod cTBOPOB.
Pe3ynbrarel n3mMepeHuit 3aHOCAT B CHEIHMABHBIHN KypHaI — abpuc.

50. OcHoBHBbIE CBeIeHHS O Ie0e3UYeCKNX CeTSAX U MeTOAaxX X CO3aHus

I'eone3nyeckass cerb — OTO TIpynna 3a@UKCUPOBAHHBIX HA MECTHOCTH TOYEK, s
KOTOpBIX OIpe/AeeHbl IUIaHOBble KoopAuHaThl (X M Y) B NPUHATON JBYXMEPHOW CHCTEME
KOOpAWHAT

[IpuHIUIT TOCTPOEHUS TE0. CETEN:
OT OOIIETO K YaCTHOMY
OT OOJBIINX PACCTOSHUN K MEHBIIUM PACCTOSHHIM
OT 00JIee TOUHBIX U3MEPEHUI K MEHEE TOUHBIM.
MeTopl TOCTPOEHHUS FE0AE3NIECKUX CETEH:
1. Tpuanrynsuus - co31aeTcs MyTeM MOCTPOEHUSI HA MECTHOCTH MPOCTHIX (UTYp, Yallle BCEro
— TPEyrojJbHUKOB. BOo Bcex TpeyrojbHHKaxX H3MEpSIOTCS TOPU30HTANbHBIE YIJIbl; CTOpoHY Ab
U3MEPSIIOT  CBETOJAIBHOMEPOM MJIM  PagUOAAIbHOMEPOM. 3aTeéM [0 TEOpeMe CHHYCOB
BBIYHCIISIIOT CTOPOHBI TPEYTOJIbHUKOB, MIOCJE PEIIAIOT MPSAMYIO FE€0JE3UUYECKYIO 3aauy.
2. Tpunarepanus — U3MEpEHUE BCEX CTOPOH CBETOAATLHOMEPOM HJIIH PaIioIaIbHOMEPAMH.
Boruucistor ropusoHT yrisl. [locneayromuye BEIMUCICHUS] CMOTPH METOJ TPHAHTYIISALIUY.

MeTtoapl TpHUAHTYISIIMU W TPWIATEpPAIlMK  II€JIECOO00pa3sHO HCIOJIb30BaTh Ha  OTKPBITHIX
TEPPUTOPHSX (CTEIb, YCTHIHS, 3aJICCEHHAsI TEPPUTOPHS (HAT TYHKTOM CTPOUTCS CUTHAN)).
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3.IlonuroHoMeTpusi — yHUBEPCAIbHBIA METO/ UCIIOIB3YETCS KaK Ha OTKPHITOM MECTHOCTH,

TaK M Ha 3aKpbITOH (B ropoaax). I3MepsroT TOpU30HT YIIIBI M CTOPOHBL. OT TUPEKIIMOHHOTO

yria oA-b ctopons! Ab nepexodr k AupeKunoHHoMY yrity aA-1 croponsl Al. I1o uzBectHomy

JUPEKIIMOHHOMY YTy M U3MEPEHHBIM FTOPU30HTAIBHBIM YTJIaM MOKHO BBIYUCIUTD

JUPEKIIUOHHBIC YTIIBI CTOPOH. 3Hast o ¥ d (JUIMHY CTOPOHBI) MOKHO BBIYUCIUTH KOOPIUHATHI

HCKOMBIX TOYEK.

51. ToYHOCTH reoMeTPHU4ecKOro HuBeJIupoBaHusi. UcTOYHUKH 0OIIMOOK M3MepeHust

NpeBbIIIEHNH U c10Co0bI U3 0cI1a0JIeHus!

52. YcTaHoBKa Teo10JIMTa B paGouee MoJioKeHHe

53. CymiHOCTh TPMIOHOMETPHYECKOI0 HUBeJINPOBaHusi. BbIBoJ 0CHOBHOM (hopMYy.IbI
Tpuronomerpruyeckoe HUBEIMPOBAHUE — OINpEICNIEHUE BBICOT TOYEK 3E€MHOM IMOBEPXHOCTU
OTHOCHUTEJIHO MCXOJAHON TOUYKH C MIOMOILBIO yIJIa HAKJIOHA BU3MPHOIO JIy4da, IPOXOJISALIEr0 Yepes
JIB€ TOYKU MECTHOCTH,
BBINONHAIOT TPUTOHOMETPUUECKOE HUBEIMPOBAHHE C IIOMOIIBIO TEOAOJIMTA B TOUYKE A yroi
HAaKJIOHA V BHU3UPHOIO Jy4ya, NPOXOISIIET0 Yepe3 BU3HPHYI Iieib B Touke B, u 3Has
TOPU30HTAIILHOE PACCTOSTHUE S MEXKAY STUMHU TOUYKAMH, BHICOTY HHCTpYMEHTa | ¥ BBICOTY LIeTH a
Pa3HOCTh BBICOT h ATHX TOYEK BBIUUCISIIOT 1O popmyie: h = stgv + | - a.

53. Omnpenesnenne BbICOTHI HEJOCTYIHOTO COOPY KEHUSI

54. Cnnoco0bI reoMeTpru4eCcKOro HUBeJIUPOBAHUSA
'eomeTpuyeckoe  HHUBEIUPOBAHHWE  BBHIMOJHSAETCS  TOPU3OHTANBHBIM  JIy4OM
BusupoBanus 1)Husenuposanue u3 cepenuasl HA=HB+h
2)HuBenupoBanue Brepen. Llemecoobpa3Ho NpuUMEHSATH B TOM Cilydae, KOorja Ha HeOOJBIIOM
y4acTKe HEOOXOJMMO OIpPEAEIUTh IPEBBIILIEHUE WM BBICOTHI HECKOJIBKMX TOYEK. YJ00HO
BBICOTHI TOYEK ONPEAEIATh Yepe3 Topu3oHT mpudopa. h=i-bHI'TI=HA-+i, HB=HITI-b.
55. BbicoTHOe 000cHOBaHUe TONOrpauyeckux cbeMok. [losieBbie 1 kKamepaJibHbIe PadOThI
Touku BBICOTHOTO OOOCHOBaHUS, KaK MPaBWIO, COBMELIAIOT C TOYKAMU [IJIAHOBOI'O 0OOCHOBAHMUS.
BbicoTHOE 000CHOBaHWE CO3JAIOT METOJaMHM TI'E€OMETPUYECKOTO MM TPUTOHOMETPUYECKOTO
HUBEJIMPOBaHUS. YJalleHue HUBEIUpPAa OT peeK JOKHO mpeBblmaTh 150M. PasHocTh mied He
NobkHa npesbimars 20M. Huenupyror mo IByM CTOpOHaM pelkH. PacxoxkIeHue nmpeBbIICHUN
HE JIOJKHO MPEBBIIATh £4MM.

56. IlonsiTHE 0 TOMOrpapMUecKUX KapTax H IJIaHax
[Inan - ymeHbIIEHHOE M 10J00HOE H300pakeHHMe Ha Oymare CHUTyallud peibeda MEeCTHOCTH
(opTOroHaNBPHOE MPOCHUPOBAHUE YYACTKOB 3eMHOM MOBEpXHOCTH 20x20 Ha TOPHU30HTAIHHYIO
I0CKOCTh) Macmta6-10 1:5000
Kapra - ymenbiieHHoe n300pakeHne Ha IJI0CKOCTH, cocTaBiieHHOe B poekuuu ["aycca-Kprorepa,
cojiep:kaliee n300pakeHre CUTyallu peabeda ¢ yueTom KpuBu3Hbl. MacmTab-c 1:1000
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