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1. IACIHOPT PABOYEM [TIPOI'PAMMbI YYEBHOMN JUCHUAIIJINHBI
OIIA.04 OcHoBBI Teoae3un

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 mporpamma yue6HO¥M muctumiuabl OI11.04 OcHOBBI T€0J€3UU IO
crennasibHOCTH 08.02.01CTpOoUTENbCTBO U DKCIUTyaTalUs 3AaHUN U COOPYKEHUM MOKET
ObITH HCIOJIb30BaHa Ha 0a3e cpeaHero (monHOro oOmiero) oOpa3oBaHus, B
npodeccroHanTbHOM 00YUYEHUH U JOTIOTHUTEIBHOM MPOPECCUOHAIIBHOM 00pa30BaAHUH.

1.2. llenu u 3agaun y4eOHOM IUCHUILINHBI, TPEOOBAHUS K pe3y/ibTaTaM
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 y4€OHOM TUCIUIIIMHBI O0YJarOUIUNACS TOTKEH 3HATD:

— OCHOBHBIE MOHSTHUS U TEPMUHBI, UCTIOIb3YEMbIE B T'€0JIC3UM;

— Ha3HAYE€HHE OMOPHBIX I'€0JE3UUECKUX CETEH;

— 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 MeTO1bI UX pELICHUS

B pesynbrate ocBoeHUs1 y4eOHOM TUCIUIUIMHBI O0yJarOUTUNACS T0JKEH YMETh:

— MCIOJIb30BaTh MEPHBIN KOMIUIEKT JJIsI U3MEPEHUS AJIMH JIMHUIA;

— YWTaTh CUTYyaIllMH Ha IUIaHAX U KapTaX, peliarh 3aJa4i Ha MacITaobl;

— pemaTh OpsIMYI0 U 00paTHYIO Fe0/1€3NYECKYIO 3a/1auy;

— TI0JIB30BaThCs MPUOOPAMU U UHCTPYMEHTaMH, UCIOJIb3yEMbIMU TIPU U3MEPEHUU

JIMHUM, YTJIOB U OTMETOK TOYEK;

— TOJB30BAThCSl TPHOOpPAaMU W HHCTPYMEHTAMH, HCIOJb3yeMbIMA TIPU BBI-

HECEHUU PACCTOSIHUS U KOOPANHAT;

— TPOBOJUTH KaMepajbHble pabOThl MO OKOHYAHMHM TEOJOJUTHOM CHhEMKU U

r€OMETPUYECKOT0 HUBEIUPOBAHUS,;

— -pemarh 3aJa4dl B COOTBETCTBHH C MpoduiaeM pabOThl Ha dTane >KU3HEHHOTO
nukia OKC



2. PE3YJBTATBHI OCBOEHUSI YYEBHOM JTUCHUILINHBI
OIIA.04 OcHoBBI Teoae3un

CTpYMEHTaMH, HCIIOJIb3YEMBIMH IIPH W3-
MEpEHHU JIMHUH, YTIIOB U OTMETOK TOYEK;

— MOJIb30BaThCsI MPHOOpaMH U UH-
CTPYMEHTaMH, UCTIOJIb3yEMBIMH TIPH BBI-
HECEHUU PACCTOSHUS U KOOPJIMHAT;

— MIPOBOJUTH KaMepalIbHbIE paOOTHI 10
OKOHYAaHUH TEOJOJUTHON ChEMKH H T'€0-
METPHYECKOTO HUBEIUPOBAHUS;

-pemarh 3aa4d B COOTBETCTBHUHU C TPO-

¢uaemM pabOTBHl Ha STane KU3HEHHOTO
mukita OKC

Kon YmMmenus 3HaHus

IK, OK*

OK 01-10; — YWTaTh CUTyallUH HA IUIAHAX U Kap- | OCHOBHbBIE IOHATUS W 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 — TI0JIB30BAThLCS MIPUOOPAMHU U UH- 3HAaKH, TOYHOCTh MacIiTaba;

- CUCTEeMY IUIOCKMX MPSIMOYTOJIbHBIX KO-
OpJMHAT;

- IpUOOPBl M MHCTPYMEHTHI ISl U3Mepe-
HUM: JIMHUH, YIJI0B M ONpPEACNICHUs Ipe-
BBIIICHHI;

- IpUOOPHl U MHCTPYMEHTHI JJIsi BBIHECE-
HUS PACCTOSIHUS U KOOPIUHAT;

— BU/JIbI T€0/IE3UYECKUX U3MEPEHHUIA;
-33/1a4U B COOTBETCTBHH C IIpoduiem pa-

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

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JJUCIIUIIJIMHBI
3.1. Tematuueckuit tan yuebnou aucrurmuiasl OIL1.04 OcHoBBI reone3un

Buj yueGHoii padoThl KosmnuecTBo yacos

1 2
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) o7
Oo0s3aTeibHAs ayIMTOPHAsA yueOHas HArpy3Ka (Bcero) 40
8 M. u.:
TEOPETHUECKOE 00yUeHne 14
MPAKTUYECKHUE 3aHATUS 24
CamocrositenpHast paboTta oOyJaronierocs 17
ITpomerxyTouHas arTecTanus: 2
¢ depeHIMpOBaHHBIN 3a4eT
UTOro 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 OK09- OK 11,
TIOBEPXHOCTh 3€MJIH, YPOBEHHAS IOBEPXHOCTD, T€OM /I, DIUTMIICOMI BPAILIEHHUS M €T0 IapaMETPBIL. [K'1.1-TIK 1.3,
IpakTnueckoe 3ansitue. Macrpykrax no Th 2 K 2.1-TIK 2.5,
OmnpeieieHUe MONOKEHHS TOYEK 36MHOM OBEPXHOCTH, CHCTEMBI Fe0rpa@uIECKuX U [K'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,
TOPU3OHTAIBHBIN YToJI, KapTa, Iuiad. [ eHepanbHbIi T1aH 00bekTa. CBOIHBIN IJIaH HHXKEHEPHBIX
ceTel.
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 MK 3.1 - TIK 3.6,
Kaprorpagpuueckne Pemenune 3agay Ha MacmTaObl. MeToaMKka UYTeHHs Tonorpaduyeckux KapT, IUIAaHOB (OMHCaHUe [IK4.1-TIK 4.4
YCJIOBHBbIE 3HAKH CUTYaIlM{ 1O 33JJAHHOMY MapIipyTy).
CamocrosiTeibHAas paboTa 00y4aOIINXCH. 1
MertorKa peleHns CTaHJapTHBIX 3a]1a4 Ha MacIITaobl.
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 ¥ IJIaHax Ipaxkruueckoe 3ausitue. Mucrpykrax no Th 2 [IK4.1-TIK 4.4

Yxion muanu. YteHue penbeda no kapre (Tuiany). Pemenue 3aqad, Hanbosee pacpoCcTpaHEHHBIX B




HanmeHoBaHue Copnepxxanue yueOHOro Mmarepuana u GopMbl OPraHU3anMH AeSITEIbHOCTH 00y4AIOIINXCH O0bem | OcBauBaemble
Pa3/iesioB U TeM B 4acax 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 [IK11-TIK 1.3,
a3uMyTaMH pyMOaMu. K 2.1 -TIK 2.5,
IIpakTnueckoe 3ansitue. Uucrpykrax no Th 2 IK 3.1 -TIK 3.6,
Commkenne MepuauaHoB. DOpMyibl TNPHBEACHHS JUPEKIMOHHOTO yriaa. Meroanka [IK4.1-TIK 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 [IK41-1IK 4.4
kapre. llpamas u CamocrosiTesibHas padoTa 00yYaroIuxcst 1
o0parHas Cxema ompenienieHus! IPSMOYTOJIbHBIX KOOPAWHAT 33JaHHON TOYKHU.
reojie3nyecKue
3a1a4uu
Pa3nea 2. I'eonesnyeckue u3MepeHust 22
Conep:xanue yueOHOT0 MaTepHaJia 4 OK 01 — OK 06,
Tema 2.1 W3mepeHus kak mpoliecc CpaBHEHUS OJHON BEJTMUMHBI C BEIMYUHOM TOTO e 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 M3MepEHnii: HEMOCPEACTBEHHEIE, KOCBEHHEIE, HEOOXOAUMEBIE, IOMOJIHUTENLHEIE, 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
pa3eIoB U TeM B Yacax 3J1IeMEHThbI
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 1’
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,
CamocrosiTeibHast padoTa 00y4yarommxcst 2 MK 4.1 -TK 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. Mucrpykrax 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 U3MEPEHNUN TOPU3OHTAIBHOTO yIJla MOJTHBIM NpUéMoM. DaKkTOpbI, BIUSIIONINE HA
TOYHOCTh U3MEPEHUS TOPU30HTAIBHBIX YIJIOB, TPEOOBaHMS K TOUHOCTH LIEHTPUPOBAHUS U
BHU3HPOBAHUS.
CamocrosiTeibHas padoTa 00y4yaommxcst 2
TexHOoIorns: U3MEpPEHUsI BEPTUKAIBHBIX YIVIOB. KOHTPOIJIb H3MEPEHUI U BBIUNCICHUM.
VY cTpoiicTBO HUTSHOTO JIalbHOMEpa T€010JuTa. 3puTebHast TpyOa, ceTka HUTEH — OCHOBHbBIE
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, IIK 3.1 - TIK 3.6,




HaunmenoBanue
pa3aesioB U TeM

Copnepxxanue yueOHOro Mmarepuana u GopMbl OPraHU3anMH AeSITEIbHOCTH 00y4AIOIINXCH

O0nLeMm
B yacax

OcBanBaeMble
2JIEMEHThI
KOMIIeTeHIIMH

KOHTPOJIb HUBCJIIMPOBAHWA HAa CTAHIIUU

IIpakTuyeckoe 3ansitue. Uucrpykrax no Th

Uzyuenue nuenupa. OOpaboTka pe3yabTaTOB TEXHMYECKOTO 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 HUBEJIMPOBAHUS; BEIYMCIUTEIbHA 00pabOTKa Pe3yIbTaTOB HUBEINPOBAHMUSL.

[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/Ie 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 ITOJIOKCHHUSA TOYKH OTHOCHUTCIBbHO MCXOJHBIX JaHHBIX.

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

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

Tema 3.2
Ha3znauenmne, BUabl
TE€O0J0JUTHLIX X0/10B.
CocTaB nmoJieBBIX 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
3aKpEIUICHUE TOYEK, YIIIOBbIE U3MEPEHUS HAa TOYKAaX T€OAO0JUTHOTO X0, U3MEPEHUE JJINH
CTOPOH TEOJOJIUTHOIO XOJa.

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 TEOJOJUTHOTO X0/1a; HAHECEHHE TOUEK
TEOAO0JIUTHOTO X0J1a 10 KOOPAMHATAM Ha ILIaH.




HanmeHoBaHue Copnepxxanue yueOHOro Mmarepuana u GopMbl OPraHU3anMH AeSITEIbHOCTH 00y4AIOIINXCH O0bem | OcBauBaemble
Pa3/iesioB U TeM B 4acax 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 3aHATHI 24
JIeKI Mt 14
caMocCTosiTeIbHAsA padoTa 17
3auer 2




4. YCJIOBUSA PEAJIN3AIIAU ITIPOTPAMMBI YUEBHOM
JANCHUITJINHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00ecCIedeHUIo

Peanuszanus nporpamMmbsl AMCHUIUIMHBL TpeOyeT Hanuuus kabuHera «OCHOB
MH)KEHEPHOU TE0JIOTMM IpPHU IMPOU3BOJCTBE padOT HA CTPOUTENBHOM IUIOIIAJIKE U
INPUKIIAJHONW TEOAE3UU M SKOJIOIMYECKOro KaptorpadupoBaHus». DPPEeKTUBHOCTH
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 KabnuHeTa:

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

— TEJIEBU30D;

— EPCOHANBHBIA KOMITBIOTEP C MPUKIAIHBIM NPOrPAMMHBIM 00€CIIEYEHHEM

— pelika HUBEJIMpHas

— OpUeHTHp OyCcCOb

— pyJIETKa cTajgbHas

— IITaTUB

— HUBEJIUP

— TEOJOJIAT

— OTBEC

— OTpa)aTelb

— TPUIIOL,

— TaXeoMeTp

— T€OJOJIUT HJICKTPOHHBIN

— JIA3€pHBINA TATTbHOMED

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

— CTEH/I DJIEKTPUPUIIMPOBAHHBIN «Y CTPOICTBO U MPUHIUI pabOThl HUBEIUPA»

— CTeHJlT DIJCKTPUPUIUPOBAHHBIN  «YCTPONUCTBO W  TPUHIMUI  PabOTHI

TEOI0JINTA»
— CTEH/]I ANEKTPUPUIUPOBAHHBIA «Y CTPOMCTBO U MPUHLHUIT PAOOTHI J1a3€PHOTO
JTAITbHOMEPA»

Jlabopatopus «MHPOPMAIIMOHHBIX TEXHOJOTHH B  MPOeCcCHOHATHHON
JeSITEIbBHOCTHY», OCHAIIIEHHAsi 000y 10BaHUEM:
— paboume MecTa mpenojaBareiss M OOydarommxcs (CTOJMBI U CTYJbs IO
KOJIMYECTBY MECT);
— -TEeXHUYECKUMH CPEACTBAMU OOyUEHHUS :
KOMITBIOTEP C HEOOXOAMMBIM JIMIIEH3MOHHBIM NPOrPAaMMHBIM 00€CIeueHuEM
U MyJIbTUME JHUAMPOEKTOp (pabouee MECTO MpEenoiaBarTess); KOMIBIOTEPHI C
HEOOXOJUMBIM  JIMIICH3UOHHBIM  MPOTpaMMHBIM  OOECIEYeHHEM IO

10



KOJIMYECTBY OOydJarommxcs (C JeleHMeM Ha TOATPYIIbI Ha TPAKTUYECKUC
3aHATHA),

— IPUHTED,

—  CKaHep,

—  TPOEKTOP.

['eone3nveckuii MOMUTOH:
Y4aCTOK NIEPECEUEHHON MECTHOCTH;

re0/Ie3NYECKUI CTPOUTEIBHBIN pernep

TpeboBanust Kk KBanu(pUKALMU TEJATOTMUECKUX KaJIpoB, OCYILECTBISIOLINX
peanmzanmo  [IIICC3  mo  cneumanbHOCTH,  JOJDKHBI  00€CIIEUMBATHCS
[EeIarorn4eckKuM  KaJpaMy, UMEIOLIMMH CpeJHee Npo¢eCcCHOHAIbHOE, BbICILIEE
oOpa3oBaHM€E, COOTBETCTBYIOIIEE NMPOPIIIIO MPENoIaBaeMoil yUeOHON AUCIUIIINHBIL.
OnBIT AESATENBHOCTU B OPraHU3ALMIX COOTBETCTBYIOLIEH MPOdecCrnoHalbHOM chephl
ABJISIETCSL  O0S3aTENIbHBIM I NpernojaBaresieid, OTBEYAlIIUX 33 OCBOECHHE
oOy4Jaronumcs npo(ecCHOHaIbHOTO y4eOHOr0 KA.

[IpenonaBarenu moxy4aroT JOMOJHUTENBHOE MPOPECCUOHAIBHOE 00pa30BaHKe
[0 IpOrpaMmaM MOBBIIICHUs KBATM(UKAMKU, B TOM 4YuCie B (hOpME CTAXKUPOBKU B
MPOQHUIBHBIX OPraHU3aLUAX HE PEKEe OJHOIO pa3a B S JieT.

4.2. Nudpopmanuonnoe o0ecneuyeHune o0y4eHmus. Ilepeyenn
pPeKOMeHayeMbIX Y4YeOHbIX u3AaHuil, WHTepHeT-pecypcoB, [I0NMOJHHUTEILHOM
JIUTEPATyPbI

OcCHOBHBIC TI€YaTHBIC n3aaHus

1. Kopsruna, H. B. BbmaroyctpoilcTBO M 03€JIeHEHHE HACEJNEHHBIX 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
anektponubii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/477110

2. MakapoB, K. H. Wmxenepnas reome3usi : y4eOHUK Ji CpPEIHETO
npodeccuonanbHoro o0- pazosanusi / K. H. MakapoB. — 2-e u3z., ucnp. u Jom. —
MockBa : WzmarensctBo [Opaiit, 2021. — 243 c. — (IIpodeccuonanbHoe

obOpazoBanue). — ISBN 978-5-534-89564-3. — Tekct : anektponnsiii // IbC IOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/471391

3. OrypeeBa, I'. H. Dxonorudeckoe kaprorpadupoBanue : yueOHOE mocooue
tst cpennero npodeccuonansHoro oopazosanus / I'. H. Orypeesa, T. B. Kotosa, JI.
I'. EMenbsiHOBa. — 3-¢ u3., ucnp. u jaomn. — 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. T'eonesus ¢ ocHoBaMu KapTorpadguu v KapTorpaduyeckoro
yepueHus : yueOHoe mocolue i cpeaHero npodeccuonaapHoro oopazosanus / B.
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N. CwmaneB. — MockBa : MWsznma- tensctBo HOpaitt, 2021. — 189 c. -
(ITpodeccuonansuoe o6pazoBanue). — 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 nis cro / B. U. Craponybues. — Cankr-IletepOypr : Jlausb,
2020. — 136 c. — ISBN 978-5-8114-6656-6.

OcHOBHBIC QJICKTPOHHBIC U3aHUA

6. Cmanes, B. 1. T'eone3ust ¢ ocHoBamMH KapTorpaduu U KapTorpaguueckoro
YepueHUs : yuyeOHOe MocoOMe JUIsl CPeaHEero MpoQecCHOHATBHOTO oOpa3zoBaHus /
B. U. Cmanes. — MockBa : WU3narenscTBO 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-¢ u3m., uCIp. W JOIM. —
MockBa : M3marenbctBo  IOpaitr, 2021.— 243 c.— (IIpodeccrnonampHoe
obpazoBanmue). — ISBN 978-5-534-89564-3. — Tekcr : anexktponnsiit // DbC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/471391 (nata obpamenus: 12.05.2021).

8. Jleutckas, T. U. I'eone3us : yueoHOe mocoodue mais CITO / T. U. JleButckas
; mox penakmuent J. J1. Kysnenosa. — 2-e m3a. — Capatos : [IpodobpazoBanne, 2021.
— 87 c. — ISBN 978-5-4488-1127-2. — TekcT : 37IeKTPOHHBIN // DIEKTPOHHBIN pecypc
nudpooit obpazoBarenbHoi cpensl CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/104897 (nata oopamenus 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. Ky3znenos, O. ®. UmxenepHas reone3us : yueoHoe nocooue mus CIIO /
O. ®@. Ky3nernos. — Caparos : [IpodobpazoBanue, 2020. — 353 ¢. — ISBN 978-5-4488-
0653-7. — Tekcr : DOJEKTPOHHBIA // DJEKTPOHHBIM pecypc uudpoBon
obpazoBarenpHoit  cpeasl  CIIO  PROFoGpazoBanue : [caiit]. — URL:
https://profspo.ru/books/91868 (nata oopamienus 12.05.2021)

I[OHOJ'IHI/ITGJ'II)HBIG HNCTOYHHUKHA

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. —
Tekcrt : eKTpoHHBIN // DnekTpoHHO- 6ubiuoTeuynas cucremMa [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 o6pamenwns: 08.01.2022). —
Pexxum noctyna: st aBTOpU3UP. 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 peaak- nus CHull 3.01.03-84 OxoHuarenbHas pegakuus.

16. CIT 47.13330.2016 WmxeHepHbIe W3BICKAHUA JJII CTPOUTEIHCTBA.
OcHoBHble non0XkeHus1. AkTyanusuposannas penakuus CHull 11-02-96.

17. Teome3uss u xaprorpadus: XKypHan [Dnexkrtponnsiii mopran]. — URL:
https://geocartography.ru/
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5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

Kontposis u
OCYIIECTBIISIETCS

OLIEHKA

pPE3yNbTATOB
npernojiaBareyieM IMpu

JUCHUILIAHBI

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 ITOHATHUA U TCPMUHBI,
HCIIOJIB3YCMBIC B I'€OAC3UN

— IEMOHCTPUPYET 3HAHUS IOHATUHN U Tep-
MHUHOB, UCITOJIb3YEMBIX B T€0/IC3UU

— Ha3HAYEHUE OMOPHBIX Teoie3nye-
CKHUX ceTel

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

— MacHITa0Bbl, YCIOBHBIE TOTOrpadu-
YyecKue 3HaKM, TOYHOCTh MaciiuTada

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

MaciTabupyer;

YUTACT ¥ BEIYEPUMBACT YCIOBHBIE TOIIO-
rpaduyecKue 3HaKu

— CUCTEMY IUIOCKUX IPAMOYT'OJIbHBIX
KOOpAHUHAT

— pa3bupaercsi B CUCTEME TUIOCKHX TIPsi-
MOYTOJIHBIX KOOP/IMHAT;

— pUOOPBI U THCTPYMEHTHI [T U3-
MEpEHUN: JINHUM, YIJIOB U OIIpeeIie-
HUS NIPEBBILICHUI

— MpUOOPBI U HHCTPYMEHTHI IS
BBIHECEHHUS PACCTOSHUSI M KOOPAUHAT

JIEMOHCTPUPYET 3HAHHS YCTPOICTB MpU-
OO0pOB M HHCTPYMEHTOB,

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

BBIITOJIHACT IIOCJIIEA0OBATCIBbHOCTD 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

— 3aJ]aul B COOTBETCTBHUHU C NPOPU-
JeM paboThl Ha dTalle JKU3HEHHOIO
nukia OKC u MeToas! ux pereHus

— IEMOHCTPUPYET 3HAHUS 3a]1a4 B COOT-
BETCTBHH C MpoduiieM paboThI Ha dTare
skn3HeHHoro 1ukiaa OKC u MeTonoB ux
pelIeHus

YMmenus

— UUTATh CUTYyalluU HA IJIaHaX " Kap-
Tax

— YuTaeT n300pakeHre CUTYAIUU 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 IpsIMyI0 U 00paTHYIO reo-
JIE3UYECKYIO 3a/1a9y

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

YECKHUEC 3aJa4un

15




[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 cOOPYyHceHuil
(K00, HaumMeHo8aHue Npogeccuu/cneyuarbHoCmu)

2023
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KoHTpo/1bHO-011€eHOYHbIE CpeacTBa
JJIS IPOBEACHUS IPOMEKYTOYHOM aTTecTalMU
B (popme 1udpepeHumpoBaHHOIO 3a4eTa

Tema: Macmradbl TOonorpagpuyeckux miaHos, kaprt. Kaprorpaguyeckue yc/JI0OBHbIE 3HAKH

Lens padoTei: Onpenenenne macmrada. @opmbl 3anucu MacITada HAa IUVIAHAX U KapTax:
yKuCJIeHHAs, IMEHOBaHHasA, rpaduyeckas. Tounocts Mmacmrada. ['ocygapcTBeHHbII
MacIITAOHBINA psijl. MeToauKa pelleHusi CTAHAAPTHBIX 32/1a4 HA MACIITAObI

Bpewmsi: 2 yaca

OO01me cBeeHus

MacmTab yka3sIBaloT ApOoObI0, Y KOTOPOW YHCIUTEh PaBEH CIMHUIIE.

B reonesnn Hanbosee 4acTo MpUMEHSIOTCS CIASAYIOIINE MacIITaObI:

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— st kapr.
VYKka3zaHHbIE OTHOIIEHUS ITOKa3bIBAIOT, YTO TOPU3OHTAIBHBIC MPOEKIUUA JUHUH MECTHOCTH

yMEHbLIEHBI Ha I1aHe cooTBercTBeHHO B 500, 1000, 2000 u T. 1. pa3, T. €. OTpe3Ky B 1 cM Ha 1uiaHe

COOTBETCTBYIOT Ha MecTHOCTH JuUHBL: 500 cm unu 5 m; 1000 cm wim 10 m; 2000 cm v 20 M U T. 1.

Ha  xaprax  HmKe  [OANMCH  4YMCI€HHOro  macmraba  (mampumep, 1. 10  000)

IPUBOJUTCS UMeHOo8aHHbIl (IOSICHUTENbHBIN) MaciuTad: «B 1 cantumerpe 100 my».

Macmradbl Tonorpagpuyeckux Kapt

Macwimabom Ha3vigaemcsa CTENEHb YMEHbIIEHUS TOPU3OHTAIbHBIX IPOJIOKEHUN JIMHUN
MECTHOCTU MpPHU H300paKEHUU UX Ha IUIaHE, KapTe WIM a’pOCHUMKE. PazinuuaroT 4YuCIEeHHBIH U
rpadpuveckne MacmTalbl; K TOCICAHUM OTHOCATCS JIMHEHHBIN, IONMEPeYHbId W TEPEXOAHBINA
MaclITadbl.

Yucnennwviii macuwimaéd. YnucneHHslii Maciutad BbIpaxaeTcsl B BUAE JPOOH, YUCITUTENb KOTOPOH
paBeH €IMHMIE, a B 3HAMEHATEJIE CTOMUT YMCIO, II0Ka3bIBAIOLIEE CTENEHb YMEHBIICHUS
TOPU30HTANIBHBIX NpoJiokeHui. Ha Tonorpaduueckux kaprax YMCIEHHBIM MaciiTad MOANUCHIBACTCS
BHU3Y JucTa KapThl B Buae 1:M, nanpumep, 1:10000. Ecnu anmHa nuHUM 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 psia MacmITaOOB HA3BIBACTCS CTAH/IAPTHBIM.
Panbme atoT psp Brmrouan macmtadsr 1:300 000, 1:5000 u 1:2000.

Jluneiinbiii MacmTad. Jlunelneli macmTa®d - 3T0 Tpaduueckuit macmTad; OH CTPOUTCA B
COOTBETCTBUU C YUCIIEHHBIM MaclITa0OM KapThl B CIEAYIOLIEM HOPSAKE:
e MPOBOJUTCS MpsMas JUHHUS U Ha HEH HECKOJBKO pa3 MOApPSA OTKIAJbIBaeTCsd OTPE30K a
MOCTOSIHHOW JUIMHBI, Ha3blBa€MbIi OCHOBaHMEM MaciuTaba (MpU AJMHE OCHOBAaHUS 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 ITOJAIKCHIBAIOT OJTHO OCHOBaHME MaciTada u Jensar ero Ha 10 gacreid,

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

e TMapaieIbHO OCHOBHOU MIPSIMON TIPOBOJST €IIIe OJHY MPSMYIO U MEKIY HUMU MTPOYSPUNBAIOT
KOpO

[ ]

e TKHE WTpUXH (puc.l).
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Puc.1

JIuHeiHbIi MacTad NOMENIaeTCs BHU3Y JINCTA KAPTHI.

Uto0bl M3MEPUTH JIUHY JIMHUM HAa KapTe, (QUKCUPYIOT €€ PACTBOPOM ITUPKYJIS-U3MEPHUTEIs,
3aTeM IpaByIO UTJy CTaBST Ha IeJI0€ OCHOBAHUE TaK, YTOOBI JIeBasl UIJIa HAXOJIUJIaCh BHYTPH HEPBOTO
ocHoBanus. CumThIBalOT ¢ MacmTaba aBa orcyera: Nj - 1Mo mpaBoil uriie u Ny - MO JIEBOW; JJMHA
JUHUH paBHA cyMMe oTcueToB S = Nj + Ny ; cJI0’KeHHE OTCUETOB BBINOIHSIOT B YME.

His  OGoiee  TOYHOTO  W3MEPEHUST W OTKIQABIBAHUS  PACCTOSHUH MO KapTe
MIPUMEHSIOT MOMepPevYHbI MacmTad - CrelHabHBINA IpauK, HarpaBUPOBAHHBIM HA METALTUYCCKOMN
JUHEWKe W BBIOTHEHHBINA moj kKapTy macmTabda 1:50 000, T.k. mudpsl yKa3pBaIOT HEMIOCPEICTBEHHO
paccTosHUSL HA MECTHOCTH B KM, COTHSIX U JIECATKAaX M. COOTBETCTBEHHO.
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IMonepeunsiii Macmtad. [IpoBenem mnpsmyro snuHHio CD M OTIIOKMM Ha HEHW HECKOJIBKO pa3
OCHOBaHMEe Macumtaba - OTpe30K a JUIMHOH 2 cMm (puc.2). B momgyudeHHBIX TOYKax BOCCTAaHOBHUM
nepneH uKyIsapsl K TMHUM CD; Ha KpallHUX NEPHEHAMKYISIpax OTIOKHUM m pa3 BBepX oT jquHuu CD
OTpPE30K IOCTOSIHHOM JUIMHBI M HpPOBENEM JMHUM, napamienbHble jauHuu CD. Kpaiinee neBoe
OCHOBaHME pa3JeaiM Ha N paBHbIX yacTeld. CoemuHuM i-Tyto Touky ocHoBaHusi CA c (i-1)-if Toukoi

muand BL; 3TH nuHMM Ha3bIBalOTCS TpaHcBepcalsMmu. [locTpoeHHBIN TakuM 00pa3oM MaciTad
Ha3bIBACTCSI IONIEPEYHBIM.
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Puc.2
Ecnu ocHOBanue Maciitaba paBHO 2 ¢M, TO MacHITa0d Ha3bIBaeTCsS HOPMAJbHBIM; €CIM M = N =
10, To MacmTad Ha3LIBAETCSI COTEHHBIM.
Haumenbiiee nenenue mnomepeyHoro wmacimiraba paBHO oTpe3ky Fili; Ha Takyoo amuny
OTIM4AIOTCA JBA COCEJHMX Mapag; 47 TIONOKEHHBIX OTpe3ka NPU JBIKCHMH BBEPX IO
TPAHCBEPCAH M N0 BEPTHKATBHOH —-= = —=: Ui TONEpeTHOTo MaciiTaba 3aKiIi4aeTcs B BBIBOJIE

(GbOpMYIIBI IEHBI €T0 HAUMEHBIIIETO ACJICHM. FaCCMOTPHUM JIBa MOJOOHBIX Tpeyronbauka AF; Ly u AFL,
13 MOJ00US KOTOPBIX CIIEIYeT:

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

[To moctpoennto FL = a/n u (ALy/ AL) = 1/m. IloacraBum 3tu paBeHctBa B dopmyny (5.2) u
HOTY4YHM:

()
T
i+

©)

[Tpu m =n = 10 umeem F1L; = a/100, To-ecTh, y cOTEeHHOT0 MaciiTaba 1ieHa HAUMEHBIIETO JICTICHHS
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paBHa OJTHOM COTOM J10JI€ OCHOBAHUSI.

ITopsinok mosIb30BaHMs MONEPEYHBIM MACIITAO0M:

e IUPKYJIEM-H3MepuTeNeM 3a(puKCUpOBaTh JUTMHY JIMHUH Ha KapTe,

e OJIHYy HOXKY LIUPKYJI IIOCTaBUTh Ha LI€J0€ OCHOBAHME, a APYrylo - Ha JI0OYI0 TpaHCBepcab,
IpY ATOM 00€ HOXKKHM IUPKYJIS TOJKHBI pacroyiaratbesi Ha JMHUM, mapajuienbHoi muaun CD,

e JUIMHA JMHHUM COCTABISAETCS M3 TPEX OTCUETOB: OTCUET LIEIBIX OCHOBAHWM, YMHO)KCHHBIM Ha
LIEHYy OCHOBAHMsI, IIIOC OTCUET JAEJICHUH JIEBOIO OCHOBAHMSI, YMHOKEHHBIM HA LIEHY JEICHUS
JIEBOTO OCHOBAHMs, IIJIIOC OTCYET JEJICHHUM BBEPX IO TPAHCBEPCAIM, YMHOXCHHBIA Ha LICHY
HauMEHBIIEro JeleHuss maciTaba. TOYHOCTh M3MEPEHUs JUIMHBI JIMHUH IO MONEPEYHOMY
MaciTady OLIEHUBAETCS MOJOBUHOM LIEHB! €r0 HAUMEHBLIETO JeJICHMSL.

IIpumep nmocTpoeHusi MONEePevHOro Maciraoa.

2cvXl + 0,2cm*2 + 0,02cm*6 = 2,52¢cMm

0,2cm
0,18 10
—9
8
2,52 cm 7
i@ /. \ 26
’E\‘: ENEE NS A
3 s ;
8,' . iy \ 4
=| oHd | 3
5| a1 111 \
I L 111 2
2| 2l 11 }
51 - Ly 1
6] | HEEEN 0
JecsaTble 24cm
(no 0,2 cm)
Lensie no 2 cm

Puc.3

TounocTe Macmrada. Kapra wiu mian - 3to rpaduyeckue TOKyMeHTHI. [IpuHATO cunTaTh,
YTO TOYHOCTh I'paUuecKUX MOCTPOCHUH oleHuBaercs BeanyuHoi 0.1 MMm. /[nMHa ropu30HTaIBLHOrO
MPOJOXKEHUS] JMHUM MECTHOCTH, COOTBETCTBYIOIIEro Ha Kapre oTpe3ky 0.1 MM, Ha3bIBaercs
TOYHOCThIO MacmiTaba. IIpakTuyeckuit CMBICT 3TOrO MOHATHS 3aKJIIOYaeTCs B TOM, YTO JETalu
MECTHOCTH, MMEIOILIME pa3Mepbl MEHbIIE TOYHOCTH MaciuTaba, Ha KapTe B MacliTabe M300pa3uTh
HEBO3MOXKHO, U IPUXOANUTCS IPUMEHATh TaK Ha3bIBaeéMble BHEMACIITAOHbIE YCIOBHBIE 3HAKH.
Ha nnane HEBOOpPYXEHHBIM TIJIa30M MOXHO pa3IUYMUTh JBE TOUYKHM, €CIM OHHU PACIOJIOXKEHbl Ha
pacctosauun 0,1 MM u Oonee. ITostomy Benmuumny t = 0,1 mm x N HaswpBatoT mounocmoio
macwma6ba nnaHa. OHa MOKa3bIBa€T PacCTOSHUE HA MECTHOCTH, COOTBETCTBYIOIIEE OTPE3KY JTMHON
0,1MM Ha IaHE.
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. IMmm - SMm, 0,1mm -0,5m.Kpome mnonsitTust "TOYHOCTH
MaciTaba" CynecTByeT MoHsATHE "TOYHOCTH 1aHa". TOUHOCTH IJIaHa MOKAa3bIBAET, C KAaKOW OIMTMOKOM
HaHECEeHbl Ha IUIAH WM KapTy TOYEYHble OOBEKThl WM 4YEeTKHE KOHTYpbl. TOYHOCTH IUIaHA
OLICHUBAeTCA B OOJBIIMHCTBE CllydyaeB BelanunHOM 0.5 MM; B Hee BXOJAT OUIMOKH BCEX MPOIIECCOB
CO3JIaHU MJIaHA WK KapThl, B TOM YHKCIIE ¥ OMNOKHU rpaduyecKux MOCTPOSHHH.

3aganue 1: BBIYMCIANTD JJMHY JUHHU HA MECTHOCTH (JaHHBIE B TA0JIMIE 10 BAPHAHTY)
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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 5,0 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. BoIYHCIUTD AJHHY OTPe3KAa 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 5,0 1:100 000 4 945,1 1:10 000
5 125,2 1:500 6 2000,4 1:5000
7 730,5 1:5000 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;

Macmrra6 IcM miiaHa cOOTBETCTBYET TounocTs MacmiTa0a, 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 I TECTHPOBaAHUA

Tema: Tonorpaguuyeckue KapThl

Cnoco6 ropuzonTaJeii

: 1. YepTe:x, naromuii B 10106HOM H yMEHBLICHHOM BHJIe
g ~=1 n300paKeHHus TOPU30HTAILHON MPOEKIUN Y4aCTKA
d . MECTHOCTH.
= - a) xapTa
v S Ve 0) muax
~ X =~ Q

B) cxema

r) Ipopuib

2. lIpencrasien npumep kakoro macmrada 1:2000?
a) YHUCJICHHBIN

0) momnepeyHbIi

B) JINHENHBIN

I') KapTorpapuyeckui

3. Ha pucynke d — 310
a) TPOJIOKEHUE
o 0) mpeBBIllIEHNE

Cnoco6 ropusonraJeii

h S T B) 3aJI0’)KEHUE

B J=47=-1\ I') yPOBEHHAS TOBEPXHOCTh

p T

4. JlomuHa - 310

a) BO3BBIIIICHHE B BUJIE KYTIOJa UM KOHYCA.

0) vameoOpa3Hasi BOTHYTasl 4YacTh 3€MHOW MOBEPXHOCTH.
B) yruIyOJieHUE, BBITSIHYTOE B OJJHOM HAIPaBIICHUH.

T') BO3BBIIICHHOCTb, BRITSIHYTAsl B OJJHOM HaIpPaBICHUU.

5. Ecau npeamer B JaHHOM MacliTade He MOKeT ObITh BbIPasKeH KOHTYPHBIM 3HAKOM
BCJIEJICTBHE CBOEH MAJIOCTH, TO IPUMeEHSIeTCS YCJIOBHBIH 3HAK
a) TomnorpaduyecKkuit
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0) KOHTYpHBIN
B) MacCIITaOHBINA
') BHEeMaCIITaOHBII
6. YMeHbIlIeHHbIe H300paKeHHs HA MJIOCKOCTH 3HAYUTEIbHBIX YYACTKOB NMOBEPXHOCTH,
MoJIy4eHHbIE ¢ Y4eTOM KPUBHU3HBI 3eMJIn
a) Kapta
0) rmiaH
B) cXeMa
) mpoQ b
7. Macmrad — 310
a) pacCcTOSIHUE MEXKy TOPU30HTAIISIMU B MacITabe rraHa
0) TUHUS, COCTUHSIONIAS TOYKH C OJIMHAKOBBIMH a0COFOTHBIMU BBICOTAMH
B) OTHOIICHHWE JJIMHBI JIMHUM Ha IUIaHe (KapTe) K JJIMHE TOPU3OHTAIBHON MPOCKIUU
COOTBETCTBYIOIICH JIMTHIUH HA MECTHOCTH.
') COBOKYITHOCTb HEPOBHOCTEH (hU3MUECKON MOBEPXHOCTH 3eMITH
8. Ha pucyHnke h — 310
a) BBICOTA CEUCHHs pelibeda
0) mpeBbITIICHUE
B) 3aJI0’KEHUE
') ypOBEHHAas MOBEPXHOCTh
9. Yto 0003HAa4YaeT 3TOT BHeMACIUTAOHBIN yCJIOBHBII 3HAK?
a) TenaeOanHs N
0) 3aBOj
B) TpyOa
I') OTZIE€IBHOE JAEPEBO
10. HN3o06paxkenune Ha Gymare B yMEeHbIIIEHHOM BH/Ie BEPTHKAJIBHOI0 pa3pe3a MeCTHOCTH.
a) Kapta

0) muaH
B) cxema
r) npouib
11. Ilpumep, kakoro Mmacmrada
A B NpPeICTaBJeH HA PUCYHKe:
SR=n=s=xun i f i i a) YMCJIECHHBINA
40 0 40 80 120 160 6 onepeunit
B) JIMHEWHBII
Cl=——88m d T) KapTorpapudeckuit
12. Yro nokazaHo Ha u300paxxeHun?
a) ropa

0) JommHa
B) CEJJIOBHHA
150 I') KOTJIOBUHA
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13. OTHOmIEeHWe JJMHBI JUHUH HA NJI1aHe (KapTe) K AJUHe FOPU30HTAIbHOI MPoeKInu
COOTBETCTBYIOLIEH JUHHU HA MECTHOCTH
a) MepuauaH
6) macmTab
B) TOPHU30HTAIIb
T') 3JI05)KEHNE
14. Kaxkoii caMblii pacnipocTpaHCHHBIN c11ocod n3o00paxenus pejbeda?
a) Cnoco6 ropuszoHTaNEH
6) Crioco0 mpoekIuit
B) Cr1oco0 3aJ10KCHHIA

r) Crioco0 aOCOTIOTHBIX BBICOT
?

15. Yto n3odpakeHo Ha pucynke?
a) TOPU3OHTAJIb
0) MpeBBIIEHNE
B) 3aJIO’KEHUE
140 r) Oeprmrpux

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

1. Hayka, nuzy4amomasi popmy, pa3Mepbl 3¢MHOTO IIApa HJIU OTAEJIbHBIX YYACTKOB €e

MOBEPXHOCTH MyTeM U3MepeHuii

1) Tomorpadus;

2) kaprorpadus;

3) reozesus;

4) reonorus;

2. IloBepxHOCTH, 00pPa30BaHHAsI KAK YCJI0BHOE NPO/I0JIKeHHEe MUPOBOI0 OKeaHAa MO/

MaTepuKaMu — 3TO:

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 COCTOSIHUHM MOJTHOTO NMOKOSI U PABHOBECHSI, COTJIACHO MPOI0JI:KeHA MO/

MaTepuKaMu — 3TO:

1) B-3eMHOI 3JUTHIICOUT;

2) reousa;

3) pedepeHII-3IUTUIICONT,

4) 3eMHOU map.

4. ITpudan:xenue popMbl NOBEPXHOCTH 3eMJIM (reonaa) 10 FJIJIMIICONAA BpallleHUsl, KOTOPbIH

HCTIOJIB3YeTCsl IS HY KT Te0e3UH Ha onpe/Ie/leHHON YacTH 3¢eMHOI MOBEPXHOCTH:

1) kBasureona;

2) piBHEBa TOBEPXHOCTB;

3) pedepeHII-3IUTHIICONT;

4) 3eMHOI AIUTUIICOUI.

5. Pazmepbl 3¢eMHOI0 3JIJTHIICOUAA XapPAKTePU3YIOT:

1) anuHBI napajuieneld ¥ MEpHIHaHOB,;

2) MIUPOTa U JIONTOTa;

3) cpennuii paanyc 3emin;

4) nivHa OOJIBIIION MTOJTYOCH U TIOJISIPHOE CIKATHS.
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6. JINHUHU cevyeHHUsI MOBEPXHOCTH YJLTUINICOU/IA MIOCKOCTSIMH, KOTOPbIE MPOXOISAT Yepe3 oCh
BpaleHus 3emMJIH, — 3TO:
1) MepuanaHsr;
2) mapasuien;
3) HOpMauy;
4) OTBECHBIEC IMHHUH.
7. JINHWY ceYyeHHUsl MOBEPXHOCTH JLIUIICOUIA IUIOCKOCTSIMH, KOTOPBIE EPNEeHNKYJIsIPHbIE 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
IJIOCKOCTBIO €70 IKBAaTOpa (BBEPX MJIM BHH3 OT IKBATOPa) — 3TO:
1) reoxe3unueckas q0JroTa,;
2) reoJie3nvecKas HUpoTa;
3) acTpoHOMHUYECKAs I0JITOTa;
4) acTpoHOMHYECKAs IHPOTA.
9. /IByrpaHHbIi YroJ Me;KIy MJI0CKOCTSIMH Ieo1e3n4eCKOro MepuIuaHa TaHHOH TOYKHU U
HAYAJILHOTO0 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). reofe3uyeckas BHICOTA;
2) OPTOMETPHYECKOI BBICOTA;
3) AMHAMUYECKasi BBICOTA;
4) HOpMaJIbHasl BBICOTA.
11. BbicoTa TOYKH, ONpe/IeisieTcss OTHOCUTE/IHLHO 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 abcuuce;
4) pUpOCTHI OpAMHAT.
Y TPAHUIIBI CMEXXHBIX YUACTKOB.
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1.1. 3aaHuA AJI1 NPOMEXKYTOYHOU aTTeCTaluU

[Mpomexyrounass arrecramusi mo y4deObHoit mucnuruimae OI1J[.04 OcHoBbl Teone3uu -
auddepeHuUPOBAHHBIN 3a4eT B BUJIC UTOIOBOTO TECTA.
CryneHTbl JAOMyCKaloTcs K chade Aud@epeHIrpOBaHHOIO 3ayeTa IPH BBITOJHEHUH BCEX
MPAKTUYECKUX PabOT, MPEeAYyCMOTPEHHBIX paboueil mporpaMMmoi M KaJleHJapHO-TeMaTHUYECKUM
wianoM yuebnoit qucuuruinabl OI1.07 OcHoOBBI reoe3nu.

Kpurepun oueHku 3HAHUI CTYJE€HTOB
OTBeT oneHuBaeTcs 1Mo S5-TH 0aNbHON CHCTEME, HCXO/S U3 CIEAYIOIIUX MPUHIUIIOB:
- JIaHbI MPABUJIbHBIE OTBETHI HA TEOPETUUECKUE BOMIPOCHI— «OTIMYHO»
- B OTBETax Ha BOMPOCHI UMEIOTCSI HETOYHOCTH — «XOPOILLIO»
- OTBETHI HA TEOPETHUUECKUE BOMIPOCHI HE MOJHBIE— «YA0BJIETBOPUTEIbHO)
- OTBETHI HA TEOPETUUECKHE BOIIPOCHI HE TIOJHBIC WK HE JIaHBI — «HEY10BJIeTBOPHUTEIbHO)

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

1. Ilonsitue o purype u pasmepax 3emuin
[lepBonauansHoe mpencrasieHue o ¢urype 3emmn — map ([Iudarop). 3emis, Bpamasch BOKpYr
ocH, UMeeT cxartue, popmy, OJIM3KYIO K JUTUIICOUTY.
VYpoBeHHass MOBEPXHOCTb — BBINYKJIAsl JIMHUSA, B Ka)XJ0H TOYKE KOTOPOW HaIlpaBJIEHHUE CHJIbI
TSKECTU MEPHEHIUKYJIIPHO K 3TOW ypOBEHHOW MOBEPXHOCTU (HAa IpUMEpEe CHJIbI TSHKECTH —
OTBECHAs JIMHUA).
IToBepxHocTh ['eomma — ypoBeHHas MOBEPXHOCTb, COBMAJAIOIAs C IMOBEPXHOCTbIO MOpeH Hu
OKEaHOB B CIIOKOMHOM UX COCTOSIHUM M MBICJIIEHHO NPOJIOJKEHHAs 10J] MaTepUKaMHU.
3eMHOM AJUTMIICOU ] — SIJUIUIIC, XapaKTepu3yromuil popMmy 1 pazMepsl 3emiid BooOIIE.
3eMHOHN 3JUIMIIC, KOTOPBIMA MPUHAT JUIsl 00pabOTKU TI'€0AE€3MUYECKUX M3MEPEHUN M YCTaHOBJICHUS
CUCTEMBI Teojie3ndeckux koopauHart (a=6 378 245 M, o=(a-b)/a=1/298,3, b= 6 356 863 M, rie a u
b - GoubIias 1 Masnast MOJIYOCH IIUTHIICA, 0. — MOJISIPHOE CIKATHUE)
2. IloBepku u rocTupoBku Teogoauta 2T30I1
[ToBepku TeomonuTa.
Il’- ocHoBHas ocb — och BpameHus anuaanbl, UU’- ocb ypoBHA (KacareiabHasi K HYJIb-IIyHKTY
BHYTpEHHEH MOB-TH), VV’- BU3HpHas OCb (MPOXOJUT Yepe3 KPecT HUTEH U ONTHYECKUH LEHTp
o0bekTuBa), TT’- och BpamieHus Tpyos! (00pa3yeT KOUIMMalMOHHYIO IUI-Th) (CM PHC)
1-as noBepka: Ock UMIUHIPUY Yp-HS 1.0. MEpIEeHIUKYIsIpHA OCHOBHOM OcH (VV’J-II’)
2-as: BusupHas och 1.6.MepIeHIuK-Ha K ocH BpauteHus tpyos: (VV'LTT)
3-s1: Och BpaleHns Tpy6s! 1.6. neprneHauk-Ha ocHoBHO# ocu (TT'-LIT")
4-s1: CeTka HUTEH He J0JDKHA UMETh nepekoca. HaBogsr 3put TpyOy Ha oTBec, MOMELICHHBIH
B 3AILUIIEHHOM OT BETpa MECTE, OTKJIOHEHUE BEPTUKAJIBHOW CETKHU OT HUTH OTBEcCa HE JOJHKHO
MPEBBILIATH TOJIINHY 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.
Tonorpaduyeckuii miaaH — yMEHbIIEHHOE U MOA00HOE N300paXkeHne Ha Oymare ropu30HTaIbHBIX
MPOEKIMI KOHTYPOB U (hopM penbeda MecTHOCTU Oe3 yueTa chepuIHOCTH 3EeMITH.
4.YcTpoiicTBO HUBEJIMPA ¢ HWIMHAPUYecKUM ypoBHeM. [loBepku, OCTHPOBKH
1)Oxynsip 2)3putenbHas Tpyb6a 3)KopoOka munmuHapuueckoro ypoBHs 4)bapabaH Kpemanbepbl
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5)O0bekTuB 6)3akpenurenbHblii BUHT 7)HaBomsmmii BuHT 8)Tperep 9)[loabemMHbIC BHHTBI

10)[Ipyxurnas mactuHa 11)McnpaBuTenbHbIE BHHT KPYyrjiaoro ypoBHs 12)DneBalimiOHHBIN

BHUHT
13)Kpyriblit ypoBeHb (17151 IpeIBapUTEIBLHON YCTAHOBKH MPUOOpPa)

[Toepku:1)Ock Kpyrioro ypoBHS JOJDKHA OBITH MapajieibHa OCHOBHOUW ocH 2)BepTuKanbHBIM

HITPUX CETKH HUTEH JOJDKEH ObITh mapajuiesieH OCHOBHOW ocH 3)OcCh HUIUHAPUYECKOTO YPOBHS

J0JDKHA OBITH TapaijiebHa BU3HPHON ocu. MaciuTad U ero To4HoCcThb. Buabl macimrados

Macmtad — cTeneHb YyMEHbIIEHUS H300paXeHHs Ha IUIaHE KOHTYpPOB

mectHocTd. 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

Yucnennslii Macmtad — OTHOIIGHHE JJIMHBI JIMHUM Ha IUIAaHE K JUIMHE TOPU30HTAIBHOTO

MIPOJIOKEHUS STOW JIMHUHM HA MECTHOCTU. ['OpH30HTaIbHOE MPOJIOKEHUE — UIMHA OPTOrOHAIBHOM

MPOEKIUH JJMHUU Ha TOPU30HTAIBHYIO TUIOCKOCTb.

Jlunetinpiii Macmirad — npsiMast TMHUS, pa3/ieieHHas Ha PaBHBIC OTPE3KH.

[Tonepeunsrit Macmtad — rpaduik, OCHOBaHHBIHN Ha MPOMOPIIHOHAIEHOM 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.

JlenThl OBIBAIOT IIKAJIOBBIE M INTPUXOBbIe. Ha MeTauimyeckod JI€HTE HAHOCSAT METPOBEIE,

MOJIYyMETPOBBIE M JEIIMMETPOBBIC OTMETKH. JIJIsl IEIUMETPOBBIX JICHT TOYHOCTh OTCYeTa — lcM.

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

MOCTIEIOBATEIBHOTO YKJIabIBAHUS JICHTHI MEXKIY TOUKAMH.

|-nmuHa paboueit Mepbl (JIHTa 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-mnomnpaBka 3a KoMIapupoBaHHE (CpaBHCHHE

paboueri Mmepel ¢ 3tamoHom)=D*Al/l, Al=I-l0- mnompaBka B pabouyro wmepy, 10-3TanoH;

ADt=D*q(tu3m-t0)- mompaska 3a TeMrepaTypy, tu3M-TeMi u3MepeHusi, t0-TeMI KOMIapupoOBaHus,

0-KOX(QPUIMEHT JHMHEHHOTO pacHIMpeHHsl MaTepuajia W3 KOTOpPOro HW3roTOBIEHa pad Mepa;

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

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

6. Yca10BHBIE 3HAKH, HCIOJIb3yeMble MPU COCTABJIEHHH TONOrpadpuyecKuX MJIAHOB H KapT
VYcmoBaple — TOmorpaduyecknme  3HAKM  —  HM300paXCHWE  MECTHBIX  IPEIMETOB  Ha
TOmoTrpagUECKUX TIaHaX U KapTax.

Y CII0BHBIE 3HAKHU:

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

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

- BHeMacliTaOHble  (IIMpPUHA  JOPOI, MalbIX pPEK, MOCTbl  KOJIOALBI).
OnpenensoT MECTONOIOKEHHE TPEMETOB, [0 HUM HEJIb35 ONPEEIIATh UX pa3Mephbl.
- TlosicHuTeNbHBIE YCIIOBHBIE 3HAKH, MPEICTABICHHBIE 3HAYKOM, YHCIIOM, HAAMKCHIO WIN

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

VYcioBHBIE ~ 3HAKM  JONOJHSIOTCS  3HAKaMH W [HU(POBBIMH  JTaHHBIMH,  JAIONIMMHA

XapaKTePUCTHKH MTPEMETOB
7. Kiaccugukanusi COBpeMeHHBIX TeOJ0IUTOB. Y cTpoiicTBo Teonoauta 2T3011
8. Peabed 3eMHOI MOBEPXHOCTH M ero M300paskeHHe HA KapTax M IJ1aHax. ®opmbl
peabeda. [Ipunnun nzodpaxenus pejbeda ropu3oHTAISIMH.

Penbedp — COBOKYNMHOCTH HEPOBHOCTEH 3€MHOW MOBEPXHOCTH.

®opmbl 1 n300pakeHne penabeda:

["opu30oHTaIL — TMHKS PaBHBIX BBICOT Ha KapTe.

Bricota ceuenust penbeda — pa3HOCTb BBICOT COCEIHHUX TOPHU3OHTANIEH.

3anoXKeHue — pacCTOSIHUE MEXIY COCEIHUMH TOPU30OHTASIMU Ha IUJIaHe.
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OcHoBHbIe (opMBI 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, TOCTETICHHO MTOHMIKAIOIIEECs] B OJTHOM HaIIp.
- CeJUIOBHHA — MOHW)KEHHAS YaCTh M/Y JIByMSI COCEIHUMH BO3BBIIICHHOCTSIMH.

1. O0mue mnNOHATHA O TeoJe3UYecKUX HU3MepeHHsiX. Buabl u3MepeHuii.YrioBbie
M3MEPEHUs; BBIOIHIIOT TEOJOIUTOM, U3MEPSAIOT TOPU3OHTAIBHBIE YIJIbI, YIJIbl HAKJIOHA.
2. JluHeWiHBIE UW3MEPEHUS: HEMOCPEICTBEHHBIM crmocod (C TMOMOINBIO  JIEHT,
PYJIETOK,  IPOBOJIOK);  KOCBEHHBIH  cmoco0  (#ajdbHOMEphl —  ONTHUYECKHE,
CBETOJAJIbHOMEPHI).
3. HuBenupoBanue (M3MEHEHHE TPEBBIIICHUN): TEOMETPUYECKOE (TOPHU30HTAIBHBIM
Jy4OM BHU3UD.); TPUTOHOMETPUUYECKOE (HAKIIOHHBIM JIy4OM BHU3HP.).
9. BoicoTa ceuyeHusi pejbeda, 3ajl0:KeHHe, YKJIOH M HX
B3aHMOCBS3b.
10. OcHoBHBIE 4YaCTH TreoJe3U4YecCKHX MNPHOOPOB M  HX
Ha3HAYeHHUe.
OCHOBHBIE YaCTH TEOAOINTA X HA3HAYCHUE.
1- muMm6 - ornpoBaHHASI COCTABIISAIONIAS TOPU30HTATBHOTO Kpyra
2- OCh TOPU30HT KpyTa BXOAUT B AUy
3- 3puTenbHas TpyOa, Ipu BpallleHuU BOKpYT ocHOBHOM ocu HH’ o0Opa3syeT koinuMManuoHHY0
IUITH
4- mocTaBKU(KOJIOHKH ) 3pUTEIBHON TPYObI
5- IMIMHIPUYECKHUI YPOBEHb
6- BepTUKAJIBHBIA KpYr (7151 U3MEpEeHUs YIJIOB HAKJIOHA) HAXOJUTCA Ha OCHOBHOM OCH 3pUT
TpyObI
7- mojicTaBKa C MOIbEMHBIMU BUHTAMU
13. IllonsitTie 0 HUPPOBBIX MOAeasiX Ppedabeda MECTHOCTH M HUX HCHOJIb30BAHUU B
CTPOMTEILCTBE.
14. KamepasabHasi 00pa0doTKa MaTeprajioB TeOA0JUMTHOIO X0/1a.
15. HomeHki1aTypa TOnorpaguyecKux KapTt 4 JaHOB
Cuctema ycnoBHOro o6o3HadyeHus (OykBamMu M LMdpamM) JHUCTOB, IUIAHOB M KapT PazIMUHBIX
MacmTaboB Ha3bIBAETCS — HOMEHKIIATYPOH KapT.
16. IlpuHIMN HU3MepeHUs TOPU3OHTAJILHBIX U BEPTUKAJIbHBIX YIJIOB
["opu3oHTaTBHBIE YTIIBI, TOPSAOK HAOIIOCHUI:
1) Croco0 npuémoB. B T. O ycTaHABIUBAIOT TEOAOIHNT, B T. A 1 B — BU3HpHbIC 1IeNH.
A) nerarpupoBanue. OCHOBHAsI OCh T€O0JMTA JOHKHA MPOXOIUTH Yepe3 BepiuHy yria (T. O)
b) HuBenupoBanue. IlnockocTs 1MMOa AOKHBI OBITH TOPU3OHTANIBHA, T.€. OCHOBHAS OCh J0JDKHA
OBITH OTBECHA
B) HaBoast BusupHyto ock TpyOs! Ha T. A 6epyT otcueT aL (rmpu kpyre ieso KJI)
I') OTkpennisoT anuaagy; HaBOAST BUSHPHYIO OCh 3pUTENIbHOIN TpyOs! Ha T. B; GepyT oTcuer bL
(mpu KJI)
1) Beraucnstor 3Hauenne yria BL=bL-aL
E) Ananornunsie neiicteust BoimonHsroT npu KIT (kpyre npaso) (aR KII, bR KIT): BR=bR- aR
) OcymiecTBisitoT KOHTPOJIb MPaBUIBHOCTU M3MepeHuil. Pasnocts 3Hauenuit Af= BL- PR He
JI0JDKHA TIPEBBIIATh 10 a0COIIOTHON BEJIMYMHE ABOMHOW TOYHOCTH TeononuTa: |AB[<2t. B aTom
ciydae BBIY-IOT cpenHee 3HadeHue yraa Pep= PL+PR/2 — s10 cpemnee cBoOOAHO OT
KOJJTMMALIMOHHOM OIIMOKH.
2) Crioco0 KpyroBbIX MPHUEMOB — IPUMEHSIOT, KOT/Ia YKCII0 HAIPaBJICHHHA >2.
B 1. O ycTaHaBnMBarOT TE€OJOJHUT, BU3UPYIOT HAa BCE HANPABJICHUS IO X0y 4acoBOW cTpesku. B
KOHIIE U3MEPEHUI Ui KOHTPOJIS HAOII0Ial0T HaYalIbHOE HAIlpaBlieHHE. AHAIOTHYHbBIE NEHCTBUS
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BBITIONHSIOT TIPU JPYTOM TIOJIOKEHUH KPYTa, BUSHPYIOT IMPOTHB X0/1a YACOBOM CTPEINIKH.
N3MepeHne BepTUKAIBHOTO yIJia:
JIumO KeCTKO CKperieH Co 3pUTeIbHON TPyOOid. ATMaana BCeria Hero IBIKHA.
HeoOxonuMeble ycroBusi H3MEpeHHUs:

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

2) Och ypOBHs 10JDKHA OBITh ApalIeIbHA HYJICBOMY THAMETPY alHIaIbl.
Ecnu 5Tu ycrmoBus BBITIOTHEHBI, TO MPU TOPU3OHTAIHLHOM TOJIOKEHUN BU3UPHOW OCH OTCYET 1O
BEPTUKAIBHOMY KPYyry AODKeH ObITh paBeH (. OOBIYHO 3TH YCIIOBUSI HEMHOI'O HApyLIEHBI, U
OTCYET OTIMYACTCS OT HYJIS — «MecTo HyIs» (MO - oTcYeT 1o 1mKajae BEpTUKAIBHOTO Kpyra, MpH
KOTOpPOM BU3HpPHAs OCh 3pUTEIbHON TPYOBl TOPU3OHTANIbHA, A MY3BIPEK YPOBHS HaXOJUTCS B HYJIb
IIYHKTE)
N3mepenune yria nakiaona mnpu KII.
V- YroJ HakjJOHa MEXJy HalpaBJICHUEM BU3MPHON OCH U €€ TOPU30HT Ipoekuuer, 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 pa3nuuHBIX THUIOB TEOAOJIUTOB OIU(POBKA BEPTUKAIBLHOTO Kpyra He oquHakoBas. J[o Hadana
U3MEpeHuil HeoOXOAMMO MOCMOTpeTh OoUU(POBKY, a 3areM mnpuMmeHstb (opmynsl. 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 KOOPIAMHAT U BHICOT, IPUMEHsIEMbIe B re01e3UH

CymiecTByeT IBE CHCTEMbl KOOpJAWHAT: reorpaduyeckas M MPsSMOYTOJIbHAasE — OHU JaloTci Ha
TOMOTpaPUUECKUX KapTax.
leorpadmyeckas — B cucTeMe reorpauueckux KOOPJAMHAT MECTOIOJIOKEHHE TOYKH Ha
YPOBEHHYIO MOBEPXHOCTH ONPEACISIETCS BYMsI YIIIaMH, KOTOpPBIE HA3BIBAIOTCS LIMPOTOH () U
10arotoit (A).
[Iupotoii () TOUKH Ha3bIBACTCS YroJi, 00pa30BaHHBIN OTBECHOM JMHUEH MPOXOASIICH Yepes 3Ty
TOYKY M IUIOCKOCTBIO 3kBaTopa. U3mensiercs B npenenax 1o 90' (puc.).
Jlonroro#t (A) Ha3wpIBaeTCs ABYIPAaHHBIA YroJl, OOpa30BaHHBIM IUIOCKOCTSAMH, HMPOBEIACHHBIMHU
yepe3 JaHHYI0 TOYKY M HauyalbHbIN (TpuHBUYMCKHI) Mepuauan. M3mensercs T 0' mo 180'. 3B —
BOCTOYHas joirora (+), B3 — 3amaanas gonrora (-).
Jlnist onpeieneHust reorpa@uuecKuxX KOOpIMHAT Ha KapTax HAHOCAT IMapayuIe U MEPHINAHBL.

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 oc II’c BepinHOi yria npu noMoIu orseca
0) HuBenupoBaHHe — (TOPH30HTUPOBaHHME) — TpHBEACHHE OCHOBHOI ocu II’ B oTBecHOe
I0JIOXKEHHE C TIOMOILIBIO MTOABEMHBIX BUHTOB
B) MIO/IFOTOBKA 3pUTENLHON TPYOBI 7151 HAOIIOACHUI:
-yCcTaHOBKa MO0 11a3y ((hOKyCHPOBKA CETKH HHUTEH), OCYIIECTBIISIETCSI C TOMOIIBI0 OKYJISPHOTO
KOJIbLIa
-yCTaHOBKa MO TipeaMeTy ((OKYCHpPOBKa 3pUTEIBHON TPYOBI), OCYIIECTBIISIETCS C ITOMOIIBIO
OapabaHa Kpemabephbl
-yCTpaHEHUE Mapajylakca  OCYILECTBISETCS  OJAHOBPEMEHHBIM  BpallCHHMEM  KOlblla U
6apabaHa KpemMaIbepbl
19. ToHsiTHE 0 30HAJBHOI CHCTeMe IUIOCKHX MNPSMOYIroJbHBIX KoopauHat [aycca-
Kprorepa
[ToBepXHOCTB 3JUTHIICA IENAT MEPUINAaHAMH Ha paBHbBIE 6-TpaayCcHbIC HHTEPBAJIBI — 30HBI.
Cuer 30H Beayr oT ['puHBMYAa Ha BOCTOK. B KakIoill 30HE NPOBOAAT OCEBOM MeEpUIHUAH.
[ToBepxHOCTPH 3suIHIICa 000PAYMBAIOT B IMIIMHAP. TOUKH, HAXOJALIUECS B 30HE MPOEKTUPYIOTCS
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U3 IIEHTpa 3JUIMIICA Ha MOBEPXHOCTh IMIMHIpA. [IpH 3TOM JMHHUS OCEBOrO MepHIuaHa 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 IaHHOM pailOHE ChEMOK.
JlonroTa oceBoro Mepuanana 6-rpaaycHoi 30Hb1: A0=6° N - 3°,r1e N-HOMEpP 30HBI.
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 HKBATOpPa U OT OCEBOI0 MEPUIMAHA.
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, HX TOYHOCTb, 3pHUTeJbHasi Tpy0a u ee mapamerpsnl. IloaroroBka
3PUTEJbHON TPYObI K HA0JII0IEHU IO
B reoaesnueckux nmpubopax pa3ianyaroT YPOBHH: HUIHMHIPHUUECKHUE, KPYTIIble, KOHTAKTHBIE.

1) Hunmuaapuyeckue. BepxHsisi MOBEPXHOCTh aMITyJibl — chepudeckas, yemM OOJIbIIe Paryc
KPUBHU3HBI TIOBEPXHOCTH, TEM TOYHEE YPOBEHb. AMITYIly, 3alIOJHEHHYIO MOJOTPETHIM CIIUPTOM
Wik 3pUPOM, KOTOPBIA IMOCIIE OCThIBaHMsI O0Opa3yeT IMy3bIpeK, MOMEHIAI0T 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 ypoBus: 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 HCIOJIB3yeTCS [UIS MPEIBAPUTEIBHOW YCTaHOBKHM (HaMMEHee
TOuHBIA)KOHTaKTHBIH — Hanbosiee TOYHBINA, HAJ YPOBHEM YCT CHUCTEMa IMPU3M, MO3BOJISAIOIIAS
IIPUBECTH MY3bIPEK B HYJIb-IIYHKT HauOoJjee TOYHO (TOYHOCTh B 5-6 pa3 BhIlIE, YEM y OOBIUHBIX
YPOBHEH.

3purenbHas Tpyda: 1-00bekTHB, 2-0KYIsIp, 3-hoKycUpyromas JInH3a, 4-MIIaCTHHKA CETKU HUTEH,
5- dokycup 6apaban (Kpemanbepa).

3putenbHas Tpyba mmeeT Tpu ocH: (IVIaBHAs) BU3HMpHAs ochb (A7 HAOMIOJIEHUI, H3MepeHuil)
MIPOXOIUT Yepe3 ONTUYECKUU IIEHTP OOBEKTHUBA U IIEHTP CETKU HUTEH, ONTHUYECKas — COeIUHSET
ONTUYECKUHN LIEHTP OOBEKTUBA U OKYJISPA, TEOMETP OCh — MPOXOAUT YEPE3 LIEHTPbl CEUCHUI 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 BHJIEH HEBOOpPYKEHHbIM miasoM; V=B/a=fo6/fok, fob-dpokycHoe paccrosiHMe
o0bekTHBa, fok- okynsapa. Konebanue yBennuenus ot 15 o 50

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

3) Tounocts Bu3upoBanus mV=60"/V, 60”-KpuTu4 yro.

21. OpuentupoBanue JuHHA. CKJIOHEHHEe MATrHUTHOH CTpPeJKH M COJIMiKeHHe
MEpPUIHAHOB. ABUMYTbI, THPEKIINOHHbIE YIJIbI U PyMObI
OpueHTHpoBaTh OOBEKT (HAmpaBICHHWE) — ONPEAETUTh €ro pacloyIo)KeHHEe OTHOCHTENIBHO
M3BECTHOTO HaIpaBJIeHUs (CEBEP-1OT).
B cucreme npsiMOYToJIbHBIX KOOPAWHAT YIIIaMH OPUEHTUPOBAHUS SIBIISIFOTCS AUPEKIIMOHHBIN YToOJl
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°. JIMpeKUMOHHBIA Yrojl B pPa3HbIX
TOYKaX MPsMOW ofuHAKoB. CBsi3b MEKAY a3UMyTOM U JHPEKIMOHHBIM yriom: A=oty (-y-
3amajHoe CONMKEHNEe MEpUINaH, +y - BOCTOUHOE COMMKEHUE MEPHIHAH) Olos=0lypt180°. It Toro
9YTOOBI BECTH BCE BBIUUCIICHUS C yIJIaMU I€PBON YeTBEPTH BBOJIUTCS MOHATHE pymOa.
A3MMYT — TOPH3OHTAIBHBIM Yroj, OTCUUTHIBAEMBIH OT CEBEPHOIO HAIPaBIECHUS HCTUHHOTO
Mepuauana, u3M. ot 0° 1o 360°. A2-1=A1-2 +180° + .
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PymM6 — ocCTpplli TOPWU3OHTANBHBINA YyroJl, OTCUMTHIBAEMBIH OT OJMKAWIIETro HampaBICHUS
MepuarMaHa (CeBep WM IOT) 0 3ajaHHoro HampasieHus. M3m. ot 0° mo 90°. OGparHbIil pymMO
OTJIMYAETCS OT IPSAMOI0 TOJIBKO IIPOTUBOIIOJIIOKHOM CTOPOHOU CBETA.
22. Kaaccudukanusi HUBEJIHPOB H HUBEJIHPHBIX PeeK
B 3aBucumoctd OT YCTpONCTB, MpPUMEHSEMBIX MJii MPHUBEACHUS BHU3UPHOH OCH TpYyOBl B
TOPU30HTAJIBHOE IOJIO)KEHNE, HMBEIUPBl M3rOTaBIMBAIOT JIBYX BHUJOB - C LMJIMHAPUYECKUM
YpOBHEM Ha 3pUTEIbHON TpyOe U ¢ KOMIIEHCATOPOM YTJIOB HAKJIOHA, T.e. 0€3 IMIMHIPUYECKOTO
YPOBHSI.
HuBenupel ObIBatOT Tpex KJIACCOB TOYHOCTH:
a) H-05, H-1, H-2 - BeicokoTounble s HUBenupoBanus | u 11 kimaccos;
0) H-3 - Tounsie mis auBenupoBanus 11 u IV kitaccos;
B) H-10 - rexanueckue i Tonorpauyeckux ChbeMOK U IPYTHX BHIOB HHKEHEPHBIX PadoOT.
Uucno B Ha3BaHMM HUBEIHMpPA O3HA4YaeT CPEIHIOI0 KBAaIPATUYECKYIO MOTPEIIHOCTh B MM
HUBEIUpPOBaHUA Ha | kM aBoiHOro xoza. /[ns o0o3HaueHUs HUBEIUPOB C KOMIIEHCATOPOM K
nudpe mobamnsercs OykBa - K, a ajg HUBEIUPOB C TOPU3OHTAIBHBIM JUMOOM - OykBa JI,
Hanpumep H-10KJI.
23. B3aumoaeiicTBue 1MPEeKIIHOHHBIX YIJIOB H PyMOOB
CBs13p MEXly JUPEKIIMOHHBIM YIJIOM U pymMOamu:
0-90° rl=al; 90-180° r2=180°- a2; 180-270° r3=a3-180°; 270-360° r4=360°- a4.
24. N3mepenne BepTHKAJIBLHOro yria. [lonsirue o MO BepTHKAJIBHOIO
Kpyra JIumo6 xecTko CKperieH co 3puTeNbHON TpyOoil. Annaana Bceraa
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 5Tu ycnoBusi BBIMOIHEHBI, TO MPU FOPU3OHTAIHLHOM MOJOKEHUN BU3UPHOW OCH OTCYET MO
BEPTUKAIBHOMY KPYTy HoJDKeH ObITh paBeH (. OOBIYHO 3THU YCIOBUS HEMHOTO HapyIIEHBI, U
OTCYET OTJIMYAeTCs OT HyJs — «MecTo Hyls» (MO - oTcueT 1o mikaiie BepTUKaIbHOTO Kpyra, Ipu
KOTOPOM BU3UPHAsI OCh 3pUTEIILHON TPYObl TOPU30HTAJIBHA, A MY3BIPEK YPOBHS HAXOIUTCS B HYIIb
nynkTe)3mepenue yrina Hakiaona npu KIL
V- YroJ HakjJIOHa MEXJy HalpaBJICHUEM BHU3UPHOM OCH M €€ NOPU3O0HT IIpoekuuel, R- orcuer no
mumOy nipu 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
U3MEpEeHUH HEOOXOIMMO IOCMOTPETh OMU(POBKY, a 3areM NpuMeHsTb (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 Huenupa; O0bektuB; bapaban kpemanbepbl; Okyssip; 3pUTenbHas
TpyOa; Kpyriblii ypoBeHb (7151 IpeIBapUTENbHON YCTaHOBKH Npubopa); 3epkano; [lomxbeMHbie
BuHTHI; Dokycupyromas nuH3a; [lonBwxkHas npusma kommeHcaropa; Henonsmxkzas npusma
komreHcaropa; Cerka Huteil; Jlemmdep.
IToepku: 1) Ocpk Kpyriaoro ypoBHs J0JKHa ObITh MapajuielbHa OCHOBHOM ocu 2)BepTukanbHbI
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 3aadyeil - Ha3bIBAIOT BBIUMCIIEHUE T€0AE3MUYECKUX KOOPAUHAT - HIUPOTHI
U JIOJITOTHI HEKOTOPOM TOYKH, JIeKallell Ha MOBEPXHOCTH 3€MJIH, [0 KOOpJAUHATaM APYroil TOUKH
U 0 WU3BECTHBIM JJIMHE M JHUPEKLUUOHHOMY YIJIy JAQHHOTO HAaIpaBJICHMsS, COCAMHSIONIEH 3TH
TOYKH.
Jlnst ompeneneHuss KOOPAWHAT TOYKH B HPAMONM TIeofe3MUecKOi 3ajauye OOBIYHO MPUMEHSIOT

bopmyIbI:
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1) Hax 0K /IeHHSI IPUPAICHUIA:
AX =85 cos @,
AY =8, sin @y,
2) HaXOXK/ICHHS KOOP/MHAT:
Kp=X, +0X
Yo=Y, +AY

27._T'eomerpuueckoe HuBeanpoBanue. [lopsiiok pa6orsl Ha ctannun. KoHTpoIb u3MepeHust
['eomeTpruueckoe HHMBEIMPOBAHME BBIIOJHSAETCS T'OPU3OHTAJIBHBIM Jy4YOM BHU3UPOBAHUS.
['eomeTpuyeckoe HUBEIUPOBAHUE, MPU KOTOPOM IPEBBIINICHUE MEXAY TOYKAMU MOJY4YalOT Kak
Pa3HOCTh OTCUETOB MO PEMKaM MPH FOPU30HTAIBLHOM I0JO0KEHUHA BU3UPHON OCH HUBEIUpPA. DTOT
METOJI SIBIISIETCS Hamboyiee MPOCTHIM M TOYHBIM, HO IMO3BOJSET C OJHOW MOCTAHOBKH MpUOOpa
MOJIYYUTh MPEBBIIICHHE HE O0sIee JUIMHBI PeHKH.

28. Pemienue o0paTHOii reoie3u4ecKoii 3agaun
B oOparHoii reoie3nueckoi 3aaaue HaXoIAT JUPEKIUOHHBINA YTOJl K PACCTOSIHUC:

1) BBIYHCISAIOT PYMO 1O popMmyIie:
AY

F=arclg

2) HaxoHAT IMPEKUMOHHBIN Yroj B 3aBUCUMOCTH OT YETBEPTH yIJa:

[lepBas Bropas TpeTns UeTsepras
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 pacCTOSIHUE MEXKy TOUKaMHU:
S =+JAY? + AY?

29. M3mepeHue JJIMH JJMHHI ONTHYECKMMH AajibHOMepaMu. [IpuHIun u3mepenus
PACCTOSTHUSI HUTSHBIM 1aJbHOMEPOM
[IpencraBuTeneM ONTHYECKOIO JAajdbHOMEpA C IOCT YIJIOM SIBJISETCS HUTSHOW nanbHoMep.Teop
HUTSHOTO JaibHOMEpa. T.M — Ha MOBEPXHOCTH 3€MJIM, 1-OCh WHCTpyMEHTa, 00- 00BeKkTHB, F-
¢dokyc, P-paccrosiHue Mexay IalbHOMEPHBIMHM IITpuxamu, AB-HHMBenHMpHas peiika, n-KoJi-BO
JeNIeHU Ha pelike, -MaJblii mapaijiakT yroi, 0-paccTOsIHME OT OCH 10 00bekTHBa, f-hokycHoe
paccrosinue 00bekTHBa, D’- paccTosHue OT pokyca 10 pelku, D-paccTosHHE OT OCU MHCTPYMEHTa
JI0 PEVIKH.
D=D’+{+06, o6o3Haunm 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. O6o3naunm ctgf=k-ko3d nampHOMEDA,
torna D=knt+c. B coBpemennsix mnpubopax: c¢=0,1m-mano, B=34’,38, ctg34’,38=k=100.
OTHOCHUTEbHAS OIINOKA U3MEPEHHUS PACCTOSIHUS HUTSIHBIM J1anibHoMepoMm: 1/300-1/400.
30. Cnioco0Obl onpeesieHHs IJI0LIaAeH HA IVIAHAX M KapTaX, MX TOYHOCTh
- I'paduueckuii. 3akmouaercss B pa3OMBKEe ydacTka Ha IJIaHE HAa MpPOCTEUIINEe (QUTypHI,
BBIUMCIIEHUH TUIOIIAZeH MX B OTIENBHOCTH M TOCIEyrolleM cyMMupoBaHuu. OmpeneneHue
AJIEMEHTOB (GUTYp JIJIsl BEIYUCICHUS MX TUTOIIAAEH TIPOU3BOIUTCS TPaPHUECKH.
- AHanuTtnueckuid. Beraucnenue o hopmyne
[1=0,5%yi(xi-1 — xi+1)=0,5Zxi(yi+1 — yi-1), rme i=1,2,3...n.
-  Mexaanueckuii. Mcnonp3oBanue chnenuaibHOrO mpubopa — TtiaHumerpa. Hambonee
yIoTpedisieMble — MOJSIPHbIE TNIAHUMETPHI (COCTOUT U3 JIBYX PbIUaroB)
HaubGonee tounbiii — anamutuuyeckuit cmoco® 1/1000. ToyHOCTe oOCTanbHBIX CIOCOOOB
XapaKTEepU3yeTcsl  OTHOCUTEIbHBIMU  IOTPEHIHOCTSMH:  Mexanmdeckuit —  1/200-1/300,
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rpaduueckuii — 1/100.

31 N3mepenue BepTuKAILHOTO yrJja. [lonsaTue 0 MO BepTHKAJIBHOIO yIJa
JIumO xKeCTKO CKPEIUICH CO 3pUTENBHOM TPYOOi. ANTuana BCerja HeloABIKHA.
HeoOxonuMeble ycroBusi U3MEpEeHHUS:

1) Bu3MpHast OCh J0JDKHA MPOXOAUTH 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 KPYry HOJDKeH ObITh paBeH (0. OOBIYHO 3TH YCJIOBHUS HEMHOTO HapyILEHBI, U
OTCYET OTJIMYAETCS OT HyJs — «MecTo HyJIs» (MO - oTcueT 1o 1mikajie BEpTUKaJIBHOTO Kpyra, Ipu
KOTOPOM BU3HPHAs OCh 3pUTEIbHON TPYObl TOPU3OHTANIbHA, A MY3BIPEK YPOBHSA HAXOJIUTCS B HYJIb
IIYHKTE)
N3mepenune yria nakiaona npu KIL.
V- YroJ HakjJOHa MEXJy HalpaBJICHUEM BU3MPHON OCH U €€ TOPU30HT Ipoekuuer, 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 pa3nuuHBIX THUIOB TEOAOJIUTOB OIU(POBKA BEPTUKAILHOTO Kpyra He oauHakoBasd. [lo Hauana
U3MEpEeHUH HEOOXOIMMO IOCMOTPETh OHU(POBKY, a 3areM NpuMeHsTb (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.

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 MOTPEUTHOCTH U3MEPEHHUS B OOIIEM Ciy4yae pacCMaTpUBAIOT Kak
CYMMY TpeX COCTaBJIAIOIINUX €€ BHJIOB IOTPEUIHOCTHU: TPYOOii, CHCTEMATHUECKOM, CITy4aiHOM.
Ommbky OBIBAIOT: 3JEMEHTapHbIC (3aBUCAT OT OJHOTO (paKTOpa), COBOKYIIHBIE (HECKOJBKO
($hakTOpOB), MO MPOUCXOXKICHUIO, TIO TPHUUKHE.

Knaccudukanus ommOoYHbIX U3MEPEHUI:

1. I'pyOble oOmMOKH, KOTOpbIE TMPH 3aJaHHBIX YCIOBUAX M3MEPEHUN MPEBBIIMIAIOT
ycTaHOBNIEHHBIN mpenen. ['pyObie ommOkm — pesynpTar mpocuera. Mx 0oOHApYKHBArOT
MMOBTOPHBIMU U3MEPEHUSIMH U UCKITIOYAIOT.

2. CucremMaTHyecKre OMMOKH, KOTOPBIE COXPAHSIOT CBOI 3HAK M B-HY HJIM U3MEHSIOTCS T10 B-
HEe B HeOONpIIMX Tmpenenax. Bo3HMKaOT U3-3a HENpPaBUIBHONH METOAMKH HW3MEpEeHUi,
HEUCIPABHOCTU MpuOOpa, BHEUIHUX YCIOBUH. VX NOJHOCTBIO HCKIIIOUUTH HENb3sl, MOXKHO
YMEHBIIUTD.

3. CnyuvaiiHple OIIMOKHM, XapakTep M BIUSHUE KOTOPBIX Ha KaXJ0€ OTAEIbHOE
U3MEPEHUE OCTAKOTCS HEU3BECTHBIMU.

CBoiicTBa ciryyaliHbIX MOIPEIIHOCTEH:

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

- [TonoxxutenbHbIE U OTPULIATETbHBIE OIINOKH PAaBHOBO3MOYKHBI,

- Manbie o aOGCOMIOTH. B-HE OMIMOKM BCTpeyaroTcs 4aiie, yeM Oosbinue;lIpenen cpemgHero
apu(METUYECKOTO M3 CyMMBI CIIy4ailHOM OIIMOKH CTPEMHTCS K HYIIO, €CJIH YUCIO WU3M. M
CTpEeMUTCSI K OECKOHEYHOCTH.

33. HuBesntupoBanue. MeTobl HUBEJTHPOBAHUA
HuBenupoBaHne-u3MeHEeHHE TPEBBIILICHUI.
-['eomeTprueckoe HUBETMPOBAHUE - BBITIOTHSAETCS] TOPU3OHTAIBHBIM JTy4OM BU3UPOBAHUS
-Tpuronomerpruyeckoe — BBITIOIHIETCS HAKJIOHHBIM JIYYOM BHU3UPOBAHUSI.
-du3nyeckoe - OCHOBAaHO Ha WCIOJIb30BAHUU PA3NUYHBIX (DU3MUECKUX SBICHUU (OapomeTp.
HUBEJUPOB.,TUAPOCTATHY. ,TUAPOTUHAMUY. )

34. Kputepuu, ucnoJjib3yeMble P OLleHKE TOYHOCTH U3MepPeHn i

35. OnpeneJieHne HeIOCTYITHOTO PACCTOSTHUS

36. PaBHoTOUYHBIE H3MepeHus. [lousiTue 06 apudmernyeckoii cepenHe
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PaBHOTOUHBIE — 3TO pe3yNbTAThl U3MEPEHNUN OJHOPOAHBIX BEJIWYMH, BBIIOJHSAEMBIE C IOMOIIBIO
puOOPOB OTHOTO KJIacca, OJHUM U TEM XKe METOJOM, OJJHUM HUCIOJIHUTENIEM IIPU OJHHUX U TEX e
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. [Ipuuoun n3mepenus A1auH JuHuii. [lpsiMble u

KOCBCHHbIE U3MePeHUsI
KocBenHslii crioco0 u3MepeHust pacCTOsIHUM.
W3mepenue paccTOsSHUS C IIOMOINBIO JAJIBHOMEPOB. Pa3nnuaroT nanbHOMEpPBI: ONTHYECKHE,
CBETOJAIIbHOMEPBI U pasinoAanbHOMephl. [IpuHIMN n3MepeHne pacCTOSHUS CBOAUTCS K PELLICHUIO
TPEYroJbHUKA, B KOTOPOM IO MajoMy Yriy [ U mpoTHBOJIexkaieid cropoHe (6a3ucy) b Hyx)HO
BBIYMCIINTH paccTtosinue D. D=b*ctgf
PaznuuaroT 1anbHOMEpBI: C IOCTOSHHBIM YIJIOM M IEPEMEHHBIM 0a31COM, C IIOCTOSHHBIM 0a31cOM
U IepeMEeHHbIM yriaoM. IIpeacraBurenemM onTud JaJbHOMEPA C IOCT YIJIOM SIBJI HUTSHOU
JAJIBHOMED.
B mone 3penus TpyObl TeOAONMTAa MMEIOTCS AONOJIHUTENbHBIE IUITPUXU (JAJIBHOMEPHBIE); OHU
IIO3BOJISIFOT C IOMOUIBIO PEUKH C JEIIEHUSIMU U3MEPUTH PACCTOSHUE OT TEOJO0JIUTA 10 PEUKH.

41. HepaBHoTo4HbIe u3Mepenus. Ilonsitue Beca
HepaBHOTOUHBIE M3MEpEHUSI — U3MEPEHUS, BBIIIOJIHEHHBIE B Pa3jIMUHBIX YCJIOBMSX, MpubOOpamMu
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 KBaIpaTHueCKOoN norpemHocThio. [1oaToMy Bec pe3ynbTrara n3MepeHus
IPUHUMAIOT 0OPaTHO MPONOPLIMOHAILHBIM KBaJ[paTy CpeHel KBaApaTUUECKONW NOTPEIIHOCTH.
I[To ompexesneHuto Beca p ero 00IIee MaTeMaTHYECKOE BhIPAKEHUE MOXHO 3amucarh: pi = ¢/m2i,
IZleé C — HEKOTOpas IOCTOSHHAas B-HA — KO3((UUMEHTYy MpONOpHHOHAIBHOCTH, M — CPEeaHss
KBaJipaTHYecKas OMNOKa N3MEpPEHUsI.
OOBIUHO BeC KaKOro-imbo pe3yibTaTra NPUHUMAIOT 3@ €AMHUILY U OTHOCUTEIBHO €r0 BBIYUCIISIOT
BECAa 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
cucTeMaThyeckre OHIMOKM, IMO3TOMY HX HEOOXOJUMO THIATENbHO U3y4daTb M CBOJUTH K
MUHUMYMY IIyT€M BBEJEHHS IIONPABOK MU COOTBETCTBYIOIIEH OpraHMU3alMi H3MEpPEHHI.
Bnusaue ciydaiiHpix omMOOK 0CHa0NAI0T, YBEIMYMBAs YMCIO MPHUEMOB M3MEpPEHHH [0
ONpPEACICHHON BETNYNHBI.
JlnuHble OIMOKN U3MEPEHHUI BO3HUKAIOT M3-32 HECOBEPILIEHCTBA CUCTEMbI HAOII01aTeNb-TIpUOOp.
K nMYHBIM MOYKHO OTHECTH Cily4alHble U CHCTEMaTHYeCKHE OIIMOKH BHU3MPOBAHMS, CllydyalHbIE
OLIMOKHM COBMEIEHHUSI M300paKeHUH IITPUXOB JTUMOA U OTCUMTHIBAHHS MO IIKale ONTHYECKOTO
MHUKpPOMETpa; CHCTEMaTH4YecKhue OMMOKM H3-3a HEOJMHAKOBOM OCBEUIEHHOCTH IITPUXOB
numoa,

OIMOKM OTCYeTa MO0 HAKIAJHOMY YpPOBHIO, TIO3BOJIAIOIIEMY OMPEENATh IONPaBKU B
HaIlpaBJICHUN 33 HAKJIIOH BEPTUKAIIBHON OCH T€OJOJINTA.

[TpuGopHbIe OMMOKM BO3HMKAIOT W3-32 HETOYHOTO M3TOTOBJICHHUS Y3JIOB U JeTaled, OCTaTOUHBIX
MOTPEIIHOCTENH PeryIMpoOBKY MPUOOpa U IOCTUPOBKU U T.M. K mpuOOpHBIM OTHOCST OIIMOKH M3-3a
pa3nuyKsi HOMUHAIBHOM U (paKTHUECKOW IIeH JeNeHHs OKYJISIPHOTO U OTCUETHOIO MUKPOMETPOB,
MOTPEIIHOCTH XoAa (OKYCHUPYIOIIEH JMH3bI 3pUTENBHON TpyObl, SKCLEHTPUCUTET JuUMOa U
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aMUIAabl, OMMOKH JUAMETPOB TUMOA, KOJUTUMAIIMOHHBIE OIMMOKM, OIMIMOKH W3-3a HAKJIOHA OCHU
BpallleHusl TpyObl, BEPTUKAIBLHOM OCH TEOJ0JIUTA, TUMOa, OMMOKU BCIEACTBHE TEMIIEPATyPHBIX
nedopManuii y3JoB T€0A0IUTA U AP.
OmmOKku u3-3a BIUSHUS BHEIIHEH Cpelbl SBISIOTCA HaubOosee CYIECTBEHHBIM HCTOYHUKOM
CHCTEMAaTUYEeCKHX OMIMOOK NpU YITOBBIX HM3MepeHHsX. B mepBylo odepenb K HUM OTHOCST
ONTUYECKYIO pepakiinio, KOTOpasi, €Clii He MPUHIATH MEP 0 €€ yUeTy, TUMUTUPYET AalbHellliee
MOBBILIEHUE TOYHOCTH YIJIOBBIX M3MepeHuid. K 3Toil rpynne oTHOCIT OmMOKK M3-3a KPY4EHHUs U
THYTHS T€0/I€3MUYECKUX CUTHAJIOB U Jp.

45. BbicoTHOE 000CcHOBaHUe TONOrpagu4eckux cbeMok. IlosieBbie 1 kamepajibHbIEe PadOThI

46. OTcyeTHbIE YCTPOICTBA TEOT0JIUTA

47. TaxeomeTpuueckas cbéMka. CocTaB u NMOPsII0OK padoT
OTO OIHOBPEMEHHOE OIPEJCIICHUE IUIAHOBOE M BBICOTHOE IIOJIOKEHHE ToukHu. IlnanoBoe
MOJIOKEHHUE PEEYHBIX TOYEK, XapaKTePU3YIOIIMX peibed, OMPENeNaiOT MOJISPHBIM CIIOCOOOM.
PaccTosiHMe M3MEpPAIOT C MOMOIIBIO HUTSHOIO JajbHOMEpa. OTMETKH pEEUHBbIX TOYEK
OTIpEeENSAI0T TPUTOHOMETPHUUECKUM HHUBEIHpOBaHMEM. B mporecce TaxeoMeTpu4yeckol CheMKU
COCTaBIISIIOT a0pHcC, HA KOTOPOM TOKa3bIBAIOT HAIIPABICHUE CKATa CTPEIKAMH.

48. JanbHOMepbI, uX KiIaccuukanus. [IpuHuun u3mepenus AJUH JHHUU

CBeTOJAILHOMEPOM

PaznuyaroT nanbHOMEpHI: ONTHYECKHE, CBETOAAIbHOMEpPHI, paauofaibHoMepbl. C MOCTOSHHBIM
YIJI0M U TIEpEMEHHBIM 0a31COM, C TOCTOSTHHBIM 0a31UCOM U MEPEMEHHBIM YTIIOM.
Majbie mampHOMEPBI (HAacaaku) M3MEpSIOT pacctosHue a0 5S00M +2mm; Gonbime g0 2000Mm ¢
MOTPEIIHOCThIO 2-3 MM Ha 1kM xona. Bpemst usmepenus 10-15 cexynn.
B03MOXHOCTh U3MEPATH PACCTOSIHUE C UCIIOJIL30BAHUEM 3JICKTPOMATHUTHBIX BOJH OCHOBBIBAETCS
Ha M3BECTHOM 3aBUCHUMOCTM IYTH S, NPOXOAMMOIO BOJIHOM 3a Bpems t. DTa 3aBUCHUMOCThb
BBIPAXKAETCsl YPaBHEHHEM MPSMOJIMHEHHOTO0 PAaBHOMEPHOTO IBHKEHUS: S=Vt.
B onHoli TOuke HAXODUTCS TMpPUEMO-TIEpPENAaTYUK, B JAPYyrod — ortpaxarensb. Curhaim ot
neperaTyvKa HaAmpaBlseTCs B NPUEMHUK OJHOBPEMEHHO IO JBYM MyTSIM: Ha JIUCTAHIHIO —
«M3MEPHUTENBHBII», U HEMOCPEICTBEHHO 0e3 BBIXOJa HA JWCTAHIIMIO — OMOPHBIA. T.K. CHTHAIBI
00pa30BaHbl OJTHUM MEPEJATUNKOM, TO UX Pa3IMUUe 3aBUCUT OT Pa3HOCTH MYTH.

49. Cnoco0bl CbEMKH CUTYallHH MECTHOCTH
CymectByet 5 cnoco6os: 1)Crnioco0 npsmoyronbHbeix koopauHat (Ilepnenaukynspos); 2)Crnocob
noisapHeIx koopauHat (mpg=1/2000); 3)Croco® yrimoBoil 3aceuku (OHMIOIAPHBIX KOOPIHMHAT)
NpUMEHsIeTC JUIsl ChEMKH YAaNCHHBIX coopyxeHuil; 4)Crnoco0 nuHelHOW 3aceuku. JlnnHa
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/ieeHbl IUIaHOBble KoopAuHaThl (X M Y) B NPUHATOM JIBYXMEpPHOW cHcTeMe
KOOpAWHAT

[IpuHIUII TOCTPOEHUS TE0. CETEH:
OT OOIIET0 K YaCTHOMY
OT OOJBIINX PACCTOSHUN K MEHBIIUM PACCTOSTHUSM
oT 00JIee TOUHBIX U3MEPEHUIN K MEHEE TOUHBIM.
MeTopl TOCTPOEHHUS FE0AE3NIECKUX CETEH:
1. Tpuanrynsiuus - co3/1aeTcs MyTeM MOCTPOEHUSI HA MECTHOCTH MPOCTHIX (pUryp, yarie BCero
— TPEyrojibHUKOB. BOo Bcex TpeyrojbHHKaxX H3MEpSIOTCS TOPU30HTANbHBIE YIJIbl; CTOpOoHY 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.
Boruucisitor ropusoHT yrisl. [locnenyromuye BEIYUCISHUS CMOTPU METO TPUAHTYIISALIUH.

MeToapl TpUAHTYISIUU U TpUJaTepalud 1eJeco00pa3HO HCIOJIb30BaTh HA  OTKPBITHIX
TEPPUTOPUSX (CTENb, YCTHIHS, 3aJIECEHHAsI TEPPUTOPUS (HAl IYHKTOM CTPOMUTCS CUTHA)).
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3.IlonuroHomMeTpusi — yHUBEpCaIbHBIA METO/ UCIOIB3YETCs KaK Ha OTKPHITOM MECTHOCTH,

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

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

JUPEKIIMOHHOMY YTy M U3MEPEHHBIM TOPU30HTAIBHBIM YTJIaM MOKHO BBIYHCIUTh

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

HCKOMBIX TOYEK.

51. ToYHOCTH reoMeTPHU4ecKOro HuBeJIupoBaHus. UcTOUYHUKH 0OIMOOK M3MepeHust

NpeBbIIIEHNH U c10Co0bI U3 0cI1a0JIeHus!

52. YcTaHoBKa Teo10JIMTa B paGouee MoJioKeHHe

53. CymiHOCTh TPMIOHOMETPHYECKOI0 HUBeJINPOBaHusi. BbIBoJ 0CHOBHO (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
HaKJIOHa V BHU3UPHOIO Jy4ya, NPOXOJIIEr0 uepe3 BU3HPHYIO 1elb B Touke B, u 3Has
TOPU30HTAJILHOE PACCTOSTHUE S MEXKIY STUMHU TOUKaMH, BHICOTY HHCTpYMEHTa | U BBICOTY LIeH a
Pa3HOCTh BBICOT h ATHX TOYEK BBIUUCISIIOT 1O popmyie: h = stgv + | - a.

53. Omnpenesnenne BbICOTHI HEJOCTYIHOTO COOPY KEHUSI

54. Cnnoco0bI reoMeTpru4eCcKOro HUBeJIUPOBAHUSA
['eomeTpruyeckoe  HHUBEIUPOBAHHWE  BBHIMOJTHSAETCS  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
Touky BBICOTHOrO 0OOCHOBaHMS, KaK IIPaBUJIO, COBMELIAIOT C TOYKaMH IJIAHOBOTO 0OOCHOBAHMSI.
BricoTHOe 000CHOBaHME CO3HAIOT METOJAaMH TE€OMETPUYECKOTO0 WM TPUTOHOMETPUUYECKOTO
HUBEJIMPOBAaHUS. YJalleHue HUBEIUpPA OT peeK JOJDKHO mpeBbliaTh 150M. PasHocTh mieud He
nobkHa mpeBbimath 20M. HuBenupyror mo 1ByM cTopoHaMm pelku. PacxokeHue mpeBbIICHHMA
HE JIOJKHO MPEBBIIATh £4MM.

56. IlonsiTHE 0 TOMOrpapyecKUX Kaprax H IJIaHax
[Inan - ymeHblIEHHOE M MOJ00HOE H300pakeHHEe Ha Oymare CUTyaluu peibeda MEeCcTHOCTH
(opTOroHaNBPHOE MPOCHUPOBAHUE YYACTKOB 3eMHOM MOBEpXHOCTH 20x20 Ha TOPHU30HTAIHHYIO
I0CKOCTh) Macmta6-10 1:5000
Kapra - ymenbiieHHoe n300pakeHne Ha MJI0CKOCTH, cocTaBieHHoe B poekuuu ["aycca-Kprorepa,
cojiep:kaliee n300pakeHre CUTyallu peiabeda ¢ yueroMm KpuBu3Hbl. Macmra6-c 1:1000
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