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1. IACIHOPT PABOYEM [TIPOI'PAMMbI YYEBHOMN JUCHUAIIJINHBI
OII1.07 OcHoBBI reoae3un

1.1. O6s1acTh NPUMEHEHUs] MPOTrPAMMBbI Y4eOHOM AUCHUNIIMHBI
PabGouass mporpamMma y4eOHOM IUCHMIUIMHBL (Hanee — pabouas Mmporpamma) siBISIETCS
YacThl0O OCBOEHHMS MPOrpaMM MOATOTOBKH CIIELMAIUCTOB CpPEJHEro 3BeHa (Jajee

IITICC3) B cootBerctBUM ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH

08.02.08 MonTax u 3KcIuTyaTanusi 000py/I0BaHUS U CUCTEM ra30CHA0XKEHUSI.
(ykazamv npogheccuro, cneyuanbHOCmb, YKPYNHEHHYIO 2DYINY (epynnvl) npogeccuti
uIu Hanpasiexue (HanpasieHus) n0O2oMoBKuU)

PaGouass mporpamma yue6HoU muctumimabl OIIJ1.07 OcHOBBI Teone3nu TO
cnequaibHocT  08.02.08 MoHTaxk U 3KcIyarauuss oOOOpYJOBaHUS U CHUCTEM
ra3oCHa0KE€HHUsI MOXKET OBITh HCIMOJIb30BaHAa Ha 0a3e cpenHero (MOJHOTO OOIIEro)
oOpa3zoBaHusi, B MPoheCCHOHAIBHOM O0YyUYEHUH U JOTOJHUTEIHHOM MPO(EeCCHOHATHLHOM
00pa3oBaHUU.

1.2. lesan u 3aga4u y4eOHOM JMCUMILINHBI, TPeOOBAHNS K pe3ybTaTaM
OCBOCHUS YU4eOHOM AUCIUNIMHBI

VYuebnas  mguctummHa — OIIJI.07  OcHOBBI  reoie3ud  OTHOCHUTCS K
obmenpodecCHoOHATPHOMY ITUKITY.

[lenpro peanm3anii OCHOBHOW 00pa3oBaTEbHOM IMPOTpaMMbl CPEIHETO OOIIETO
ob6pazoBanus 1o npeamety OIIJI.07 OcHOBBI reoie3un SIBISETCS OCBOCHHE COISPKaHUS
npeaMera OCHOBBI T€0JIE3UU U JOCTIKEHUE OOyYarolMMHUCS Pe3yJIbTaTOB M3Y4YCHUS B
COOTBETCTBUHM C TpeOoBaHusiMU, ycTaHOBIeHHbIMU DI"OC CITO P® u ITOOII CIIO.

B pesynbTaTte ocBoeHUs y4eOHON AUCITUIUIMHBI O0YYAIOIINIICS JOHKEH 3HATD:

— OCHOBHBIE T'€0JI€3UYECKHUE ONPEACIICHUSI;

— THUIIBI U YCTPONCTBA OCHOBHBIX I'€0/I€3UYECKUX MPUOOPOB;

— METOJMKY BBITIOJTHEHUS pa30MBOYHBIX PabOT.

B pesynbTaTte ocBoeHUs y4eOHON AUCIUIUIMHBI O0YYAIOIINICS T0HKEH YMeTh:

— HCIOJIb30BaTh MEPHBIM KOMIUIEKT JJIsI UBMEPEHUS JJIUH JTUHUM;

— MCIIOJIB30BATh HUBEIUP U1l U3MEPEHUS MIPEBBIICHUN;

— WCIOJIB30BAaTh T€OJOJUT 1Sl U3MEPEHUS YIJIOB;

— pemaTh IpOoCTEeHIINE 3a]a41 JIETaTbHBIX Pa30MBOYHBIX paloT.



2. PE3YJIBTATBI OCBOEHUSI YUYEFHOM JJUCHOUATLIAHBI

Kox IIK, OK VYMenus 3Hanusg

OK 01 - OK 06, YUTATh Pa30MBOYHBIC YEPTEKU; OCHOBHBIE I'€0/IC3UYECKHIE ONPEACTICHUS;
OK 09 - OK 11, KCIIOJIb30BaTh MEPHBIM KOMIUIEKT Ui | THIIBI M yCTPOMCTBA  OCHOBHBIX
MK 1.1-TIK 1.3, | u3mepeHus IJIMH JIMHUN; re0JIe3NUECKUX PUOOPOB;
[IK 2.1 -TIK 2.5, | ucrionp30BaTh HUBEIUP JUISI U3MEPEHHS | METOJAWKY BBITIOJHEHHUS Pa30OMBOYHBIX
[IK 3.1 -TIK 3.6, | npeBbIlICHH; paboT.
I[IK4.1 -TIK4.4 | ucnosnp30BaTh TCOJAOIMUT JIJIsI U3MEPEHUS

YIJIOB;

pelaTh MPOCTEHIINE 3a/1a4H JIETATBHBIX

pa30MBOYHBIX PadOT.

3. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JIUCITUILINHBI
3.1. Tematnueckuit tan yueonoi aucruruiasl OILI.07 OcHoBBI reone3un

Buj yueOHoii padoThl KosmnuecTBo yacos

1 2
MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 77
Oo0s3aTeibHAs Ay IMTOPHAsA yuyeOHas HArpy3Ka (Bcero) 77
gm. u.:
TEOPETHIECKOe 00yICHUE 20
MPAKTUYECKHUE 3aHATUS 32
CamocTosiTenpHast paboTa 00yJaronerocs 23
ITpomesxyTouHas aTTecTanus: 2
¢ depeHIMpOBaHHbBIN 3a4eT
UTOro 77




3.2. Conep:xkanue o0yueHus no ydeonoiu nucuunianne OIIJ1.07 OcHoBbl 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 30
Tema 1.1 Coaep:xaHnue yueOHOro MaTepHaJia 6 OK 01 - OK 06,
OO6mue cBeeHus [Ipeamer u 3agaun reone3un. OCHOBHBIE CBeICHHS O (hopme U pazmepax 3eMin: pu3ndecKas 2 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 4 K 2.1-TIK 2.5,
OmnpeieieHUe MONOKEHHS TOYEK 36MHOM OBEPXHOCTH, CHCTEMBI Fe0rpa@uIECKuX U IK'3.1 - TIK 3.6,
OPSAMOYTOJIbHBIX KOOpauHAT. BeicoThl Touek. [IpeBbienus. bantuiickas cuctema BbICOT. 1K 4.1-1IK 4.4
N300pakeHre 3eMHOW MOBEPXHOCTH HA TUNIOCKOCTH, METOJ] OPTOTOHAIBHOTO MMPOCKTUPOBAHUS B
r'e0/1e3HH.
CamocrosiTeibHasA padoTa 00y4yaommxcst 2
OCHOBHBIE TEPMHUHBI U IOHATHUS: TOPU3OHTAIBHOE MTPOJIOKEHUE, YTOJl BBIJEIUTh KYpCUBOMA,
TOPU3OHTAIIBHBIN yTroJl, KapTa, Iuiad. [ eHepanbHblii 11aH o0bekTa. CBOIHBIN TJIaH HHKEHEPHBIX
ceTen.
ConeprxaHue y4eOHOro Mmatepuasa 6 OK 01 - OK 06,
Tema 1.2 Omnpenenenne macimrada. @opmel 3anucu MaciTaba Ha TUIaHaX, KapTaxX: YUCIIEHHas, 2 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. 2
MeTtoauka peleHus CTaHJIapTHBIX 3a/1a4 HAa MAaCIITA0bI.
ConeprxaHue y4e0HOro Mmarepuasa 6 OK 01 — OK 06,
Tema 1.3 Onpenenenue TepMuHa «penbed MmecTHOCTH». OCHOBHBIE (OPMBI penbeda U UX SJIEMEHTHI; 2 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 6 OK 01 - OK 06,
OpuentupoBanue [TonsiTue 06 OpUEHTUPOBAHUH HATpaBICHUH. VICTHHHbBIE U MATHUTHBIE a3UMYThI, CKIIOHCHHE 2 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 6 OK 01 - OK 06,
Onpenenenue CymHocTb NpsAMOi 1 00paTHON reoIe3NYEeCKUX 3a1a4. AJIrOPUTM PELeHHS 3aay. 2 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 2
o0parHas Cxema ompenienieHus! IPSMOYTOJIbHBIX KOOPAWHAT 33JaHHON TOYKHU.
reojie3nyecKue
3a1a4uu
Pa3nea 2. I'eopesnyeckue u3MepeHus 23
ConeprxaHue y4eOHOro Mmarepuasa 5 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 2

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 9 OK 01 - OK 06,
[TpuHIMI U3MEpEHUs TOPU3OHTAIBHOIO YIiia U 0000IIeHHas cXeMa yCTPOHCTBa T€OI0IUTA. 2 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 6
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 3
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 8 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

12

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 2
[ToneBoit koHTpOIIE. OOpabOTKA KypHAIIa OJIEBLIX U3MEpEeHU. VcIoHUTEIbHAS cCXeMa
TEOJOJIUTHOr0 Xoa. CocTaB KaMepaibHbIX PA0OT; KOHTPOJIb YIJIOBBIX U3MEPEHH B
TCOAOJHUTHBIX XO0JaX.
Bcero: 77
U3 HUX NPAKTHYECKUX 3aHATHH 32
JIeKI Mt 20
CaMOCTOfITeIbHAsI padoTa 23
3auyer 2




4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00ecCIedeHUIo

Peanuzanusi mporpamMMbl AUCIUILIMHBI TpeOyeT Hamuuusg kaOuHeta «OCHOB
WH)XEHEPHOM T€OJIOTMU IIPH TPOU3BOJCTBE PabOT HA CTPOUTEIIBHOM IUIOMIAIKE U
IMPUKIATHON TE€OJEe3UN U DKOJOTMYECKOro kaprorpadupoBaHus». DPHEKTHUBHOCTH
npenojaBaHusi kKypca OCHOBBI T'€0JI€3UH 3aBUCUT OT HAJIMYHUS COOTBETCTBYIOIIETO
MaTepUATHHO-TEXHUYECKOTO OCHAIICHUS. DTO O0BSICHAETCS OCOOCHHOCTSMHU Kypca, B
MIEPBYIO OYePeb €r0 MHOTONPO(HIEHOCTHIO U MTPAKTUYECKON HAIIPaBICHHOCTHIO.

O6opynoBaHue KaOuHeTA:

- pabouee MecTO TmpemnojaBaTeNsi M pabouyre MecTa [0 KOJIUYECTBY
oOyyJarommxcs;

- TEeXHHYECKHE CpeAcTBa OOy4YeHHUS: KOMIIBIOTEp ¢  IPOTpaMMHBIM
obecrieueHuEeM, MPOSKTOP; IKPaH; ayJIuOBU3yaIbHBIC CPEICTBA — CXEMbI M PUCYHKHU K
3aHSATHSM B BUJIC CJIaliJIOB U JIEKTPOHHBIX MPE3CHTAIIHIA;

- IJIaKaThl, IUIAHINETHI; HATJISAHBIE TOCOOMs; MPUOOPBI: TEOJOIHUTHI,
15050:501710)

— TaXEOMETP; PYJICTKH; IITATUBHI;

— HUBEJIMPHBIE PEUKH 2-X CTOPOHHUE;

— BeIIIKa TeJIeCKOomuuecKas 2,6 M;

Ilpusooumcs nepeuenv cpedcme o00OVUeHUs, GKIIOUAS MPEHANCePbl, MOOeNU, MAaKemol,
0bopyoosaHue, mexHuvecKkue cpeocmea, 6 m. 4. ayOUuOBU3yalbHble, KOMHbIOMEPHbIE U
mejleKOMMYHUKAYUOHHble U . N. (KOJZUU@CI’I’IGO HEe yKas’bleaemc;z)

TpeboBanus K KBamu(UKalMKM TMEIArOrMYECKUX KaJpOB, OCYIIECTBIISIFOIIAX
pean3aIuio IIICC3 1o CHEINAIBHOCTH, JIOJKHBI o0ecIeunBaThLC
MeJarOTMYeCKUMH  KaJIpaMH, UMEIOIIMMU CpeliHee MNpodeCcCUOHAIbHOE, BBICIIIEE
o0pa3oBaHuEe, COOTBETCTBYIOIIEE MPO(PIIIIO MpenogaBaeMoil yueOHOM AUCITUTIIIUHEI.
ONBIT IeSITENBHOCTH B OPraHU3aIMIX COOTBETCTBYIOIEH TPodecCuoHanbHON Chephl
SABJSIETCA  O0s3aTeNbHBIM JUISl  TpenojaBaTefied, OTBEUAIOIMX 3a OCBOCHUE
obyuarommmcs poheCCHOHAIBHOTO YU4e0HOTO IHUKJIA.

[IpenonaBareny moy4aroT JOMOTHUTEIHHOE MPOPECCHOHAIBHOE 00pa30BaHHe
10 IIpOoTrpaMMaM ITOBBIIICHHS KBaIU(UKAIIUA, B TOM 4YHCje B (h)OpME CTAXKHPOBKHU B
pOoGUIBLHBIX OpraHU3AIUAX HE PEXKe OJHOTO pas3a B 5 JIeT.
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4.2. HNudpopmanuonnoe o0ecnieyenmne o0yueHwus. Ilepeyensn
peKOMeHayeMbIX Yy4eOHbIX wu3aaHui, HHTepHeT-pecypcoB, I0NOJHUTEILHOM
JIUTEPATyPbI

OCHOBHBIC TI€YaTHBIC U3aaHus

1. Kucenes M.U., Muxenes JI.111. I'eone3us : yueOHuk — 15-e uzz., crep. — M.:
OUL «Axkamemusi», 2021

2. Cmanes, B. . T'eonesust ¢ ocHoBamu KapTorpaduu U KapTorpaduaeckoro
YepueHus . yudeOHOoe MmocoOme sl CpeaHero MpoQecCHOHATBHOrO oOpa3zoBaHus /
B. U. Cmanes. — Mocksa : U3narensctBo FOpatit, 2021. — 189 c.

3. Makapo, K.H. HWmxenepHas reone3us: Y4YEOHMK I CpPEIHErO
npodeccuonanbHoro ob6pazoanusi / K. H. Makapo. — 2-¢ u3m., ucmp. ¥ JOIL —
Mocksa : M3gatensctBo FOpaiit, 2021. — 243 c.

4. ConoBbeB, A. H. OcHoBrbI reosie3un v Tonorpaduu : yueOHUK it crio / A.
H. ConoBwseB. — Cankrt-IletepOypr : Jlanb, 2020. — 240 c. — ISBN 978-5-8114-
6508-8.

5. JIpsixoB, b. H. I'eonesus : yuebnuk nis cno / b. H. [{psikoB, A. A. Ky3un, B.
A. BanbkoB. — Cankrt-IletepOypr : Jlanp, 2020. — 296 c. — ISBN 978-5-8114-
4490-1.

6. Craponyoues, B. 1. NmxkenepHas reoxe3ust : ydeOHuK st crmo / B. .
Crapony6ues, E. b. Muxanenko, H. /I. benseB. — Canxkr-IletepOypr : Jlanb, 2020.
— 240 c. — ISBN 978-5-8114-6657-3.

7. CraponyOues, B. 1. IIpakTuyeckoe pyKOBOJCTBO MO MHXXEHEPHOM T'e€01e3UH
: yuebHoe nocobue s cro / B. U. Craponybues. — Cankr-IletepOypr : Jlansb,
2020. — 136 c. — ISBN 978-5-8114-6656-6.

OcHOBHBIC QJICKTPOHHLBIC U3JaHUA

8. Cmanes, B. . T'eone3ust ¢ ocHoBamu Kaptorpaduu U KapTorpaguueckoro
YyepyeHHs : ydyeOHOe MocoOMe i CpeaHero mnpodeccrnoHalIbHOTO 00pa3oBaHus /
B. U. CmaneB.—  Mocksa : N3marensctBo  [Opaitr,  2021.—  189c.-—
(ITpodeccuonansHoe obpazoBanue). — |ISBN 978-5-534-14084-2. — Tekcr
anexktpoHHbidt // ObC FOpaiit [caiit]. — URL: https://urait.ru/bcode/467771 (nata
obpamenus: 12.05.2021).

9. MakapoB, K.H. Wmxenepnas reone3us: Y4YEOHUK MJi CPEIHETO
npodeccruonanbHOoro oo6pazosanms / K. H. MakapoB. — 2-¢ w3a., uchnp. W JOI. —
Mocksa :  UszmarensctBo  FOpaiir, 2021.— 243 c.— (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-89564-3. — Texkcrt : anexrponnsiit // 3BC IOpaiir
[caiiT]. — URL: https://urait.ru/bcode/471391 (nata obpamenus: 12.05.2021).

10. JleBurckas, T. U. T'eomesus : yueObnoe mocobume mma CIIO / T. W.
Jlesutckast ; mom pemakmuedn . JI. KysmemoBa. — 2-e usn. — Capatos
IIpodob6pazoBanue, 2021. — 87 c. — ISBN 978-5-4488-1127-2. — Tekct
ANIEKTPOHHBIN // DIEKTpOHHBIM pecypc IudpoBoii obpazoBarenbHol cpeasl CITO
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PROFoGOpazoBanne : [caiitr]. — URL: https://profspo.ru/books/104897 (mara
obpamenus 12.05.2021)

11. Ky3znenos, O. ®. OcHOBHI reo/ie3un U Tonorpadusi MECTHOCTH : Y4eOHOE
noco6ue st CI1IO / O. ®@. Ky3nenos. — Caparos : [Ipodobpazosanue, 2020. — 309 c.
— ISBN 978-5-4488-0721-3. — Tekct : 2JIEKTPOHHBIM // DNEKTPOHHBIN pecypc
ugpoBoit obpazoBarenbHoi cpenbl CIIO PROFo6pa3zoBanme : [caiT]. — URL:
https://profspo.ru/books/92134 (nara oopamenus 12.05.2021)

12. Ky3znenos, O. ®. UrxenepHas reone3us : yaeonoe nocodbue s CIIO /
O. @. Ky3nernos. — Caparos : [IpodobpazoBanue, 2020. — 353 ¢. — ISBN 978-5-4488-
0653-7. — Tekcr : DOJEKTPOHHBIA // DJEKTPOHHBIM pecypc uudpoBon
obopazoBarenshoii  cpeast  CIIO  PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/91868 (mata oopamenwus 12.05.2021)

13. ConosbeB, A. H. OcHOBBI Teofe3un u Tonorpaduu : yueOHHUK AJis CIo /
A. H. ConosseB. — Cankr-IlerepOypr : Jlans, 2020. — 240 ¢. — ISBN 978-5-8114-
6508-8. — Texkcrt : aexkTpoHHbIN // JIaHb : IEKTPOHHO-OMOMMOTEUHAs cUCTeMa. —
URL: https://e.lanbook.com/book/148040 (nara oOpamenus: 12.01.2021). — Pexum
J0CTyIA: JUIsl aBTOPHU3. MOJIH30BATENCH.

14. JlpsixoB, b. H. I'eone3us : yaebnuk ais cno / b. H. [IpsxoB, A. A. Ky3uHn,
B. A. BanbkoB. — Cankr-Ilerepoypr : Jlanp, 2020. — 296 c¢. — ISBN 978-5-8114-
4499-1. — TekcT : 2neKTpoHHBIN // JlaHb : 3JeKTpOHHO-OMOIMOTEeYHasl cucTemMa. —
URL.: https://e.lanbook.com/book/148270 (mata obpamenus: 12.01.2021). — Pexum
JOCTYyTA: JIJIsl aBTOPH3. TOIH30BATEICH.
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https://e.lanbook.com/book/148270

5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KoHTposlb U oOlLIEHKa pe3yJbTaTOB OCBOCHUSA YYCOHOW JIUCHUILIAHBI
OCYUIECTBJISIETCS. MperojaBareieM TMpu TPOBEIECHUU J1abOpaTOpHBIX  padoT,
NPAKTUYECKUX 3aHSITHM, TECTUPOBAHUS, a TaKXKE BBIMOIHEHUS OOy4aronMMuUCs
WHAVBUIYAbHBIX 3a/laHUi, TPOEKTOB, HCCIEAOBAHMM, MNPAKTHUUYECKUX 3aHITHH,
TECTUPOBAHUS, & TAKXKE BBITIOJIHCHUSI OOYJArONTMMUCS WHIWBUAYAJIbHBIX 3a7aHUM,
MIPOEKTOB, UCCIIEOBAHUM.

PesynbraTel 00y4ueHus @OpMBI U METOJII KOHTPOJIS U
(OCBOEHHBIE YMEHMsI, yCBOCHHbIE 3HAHUS) OLIEHKH PE3yJIbTaTOB O0yUYEHHUS
1 2
Ymenus
YUTaTh Pa30MBOYHBIC YEPTEXKU; OneHka pe3ynbTaToB

KCIIOJIB30BaTh MEPHBIN KOMIUIEKT JJ1 U3MEPEHUS JIIMH JIMHUK; | BBIIOJHCHUS 3a/1aHNH, IIPUEMOB,
YIPAKHEHUM.

OHeHKa BBIINTOJIHCHHBIX
CaMOCTOATCIIbHBIX pa60T.

HCII0JIb30BAaTh HUBCIIUP JISI U3MC-PCHUA HpeBbIH.IeHPIfI;
HCIIOJIB30BATh TCOAOJIUT AJIA U3MC-PCHUSA YTJIOB;
peuIaTb HpOCTGfII.HPIC 3a4a4u JC-TaJIbHBIX p336I/IBO‘lHBIX pa60T.

3HaHus
OCHOBHBIE I'€0/IE3NYECKHAE ONIPEACICHHUS; KonTtposbHas padora.
THITBI U YCTPOICTBA OCHOBHBIX T'€0IE3MYECKUX TIPHOOPOB; CamocrosiTenbHas pabora.

3amura pedepara.
BrimonHeHue npoexTa.
HaGmronenue 3a BHIIOTHEHHEM
MPAKTHYECKOTO 3aJaHus
(1eATenbHOCTBIO CTYICHTA).
OreHKa BBIMOTHEHUS
MPAKTHYECKOTO 3aaHuUs
(paboTsr).

[ToaroroBka M BEICTYIUICHHE C
JIOKJIa/I0M, COOOLIIEHHEM,
Mpe3eHTalnen

METOAMKY BBITIOJIHEHUS pa30MBOYHBIX paloT.
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[OJIUTEXHUYECKUN 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»

PABOYA ITPO'PAMMA
y4eOHOU TUCIUTUTUHBI
OIl/1.07 OcHoswl 2eooe3uu

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

08.02.08 Monumaosic u 3xcnyamayus 060py008anus u Cucmem 2a3oCHaAOHCEHUA
(k00, HaumeHoBaHue npogeccuu/cneyuaroHOCmu)

2025
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IIpakTnyeckas padora
Tema: Macmradobl Tonorpaguyeckux MJIaHoB, kKapt. Kaprorpadguyeckue yc/i0BHbIE 3HAKHU

Lens padoTei: Onpenenenne macmrada. @opmbl 3anucu MacITada Ha IUVIAHAX U KapTax:
YK CcJIeHHas, HMEHOBaHHas1, rpadpuyeckas. TounocTs Mmacmrada. 'ocynapcTBeHHbIH
MaciITa0HbIH pax. MeToauKa pelieHnsi CTAHIAPTHBIX 32/1a4 HA MACIITAOBI

Bpewmsi: 2 yaca

OO0uue cBeeHUs

Macmrab ykas3plBatOT Ipo0bI0, Yy KOTOPOH UYMCIUTENL PABEH EIUHUILIE.

B reosnesun Hanbosnee 4acTo MPUMEHSIFOTCS CIEAYIOIIUE MACIITA0bI:

1:500, 1:1000, 1: 2000, 1 :5000 — /ns 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.
VYKka3aHHbIE OTHOILIEHUS TOKAa3bIBAIOT, YTO TOPU3OHTAIbHBIC MPOCKIUH JHUHUNH MECTHOCTH

yYMEHBIIEHBI Ha T1aHe cootBercTBeHHO B 500, 1000, 2000 u T. 1. pa3, T. €. OTpe3Ky B 1 cM Ha 1iaHe

COOTBETCTBYIOT Ha MecTHOCTH JuIUHbL: 500 cM unu 5 m; 1000 cm wim 10 m; 2000 cm wim 20 M U T. A.

Ha  kaprax  HWKe  MOANMCH  4YHWCIACHHOro  MacmTaba  (mampumep, 1. 10  000)

MIPUBOAUTCS UMeHO8aHHbI (TIOSICHUTENbHBIN) MaciTal: «B 1 cantumetpe 100 m».

Macwmradbl TOonorpapuieckux Kapt

Macwmabom Hazvlieaemca CTENEHb YMEHBIIEHUS TOPU3OHTAIBHBIX MPOJIOKEHUH JMHUN
MECTHOCTH MpH HM300paXEHWH MX Ha IUIaHE, KapTe WM a’POCHUMKE. Pa3nuyaroT 4YMCIEeHHBIH H
rpaduyeckue MacTalObl; K IOCJIEAHUM OTHOCATCS JIMHEHHBIN, IONEepeuHbld U IepexXOaHbIN
MaciTaOsbl.

Yucnennwviii macuimaé. YucneHHblil MacTad BbIpakaeTcsl B BUJIE IpOOU, YUCIUTENb KOTOPOH
paBeH eQWHMIE, a B 3HAMEHATeJIe CTOWT YHCJIO, TIOKa3hIBAlOIIee CTENeHh YMEHBIICHHS
TOPU30HTANIBHBIX TposiokeHni. Ha Tomorpadguuecknx kaprax YMCICHHBIM MaclTad MOANMCHIBAETCS
BHU3Y JHUCcTa KapThl B Buae 1:M, nanpumep, 1:10000. Ecnu anuHa JTMHUM Ha KapTe paBHa S, TO
TOPU30HTAJIHOE MPOJIOKEHHE S JTMHUU MECTHOCTH OYyJeT paBHO:

S=s*M. (1)
B nameil ctpane npuHATH cieayronie Macitadbl Tonorpadguueckux kapt: 1:1 000 000, 1:500 000,
1:200 000, 1:100 000, 1:50 000, 1:25 000, 1:10 000. DTOT psim MacmTaOOB HA3BIBACTCS CTAH/IAPTHBIM.
Panbie stot psa Bkimrouan macintads 1:300 000, 1:5000 u 1:2000.

JIuneiinbiii macmrad. JluneiHblii Macmta®d - 3T0 rpaduyeckuid MacmrTad, OH CTPOUTCS B
COOTBETCTBUH C UHCICHHBIM MacIITabOM KapThl B CIEIYIOIIEM MOPSIKE:
e NPOBOAMTCS NpsiMasi JUHUSA U HAa HEW HECKOJIBKO pa3 MOAPAN OTKIAABIBACTCS OTPE30K a
MOCTOSIHHOW JUIMHBI, Ha3blBa€MBbI OCHOBaHMEM MaciuTaba (MpU AJMHE OCHOBAaHUS a=2 CM
JUHEHHBIN MaciITad Ha3bIBae€TCs HOPMaJIbHBIM); 11st MaciTada 1:10 000 a cootBetcTByeT 200 M,
e Yy KOHIIA IIEPBOI'0 OTPE3Ka CTABUTCS HYIIb,

e BJICBO OT HYJIS ITOJAINKCHIBAIOT OJTHO OCHOBaHME MaciTada u et ero Ha 10 gacreid,

e BIIPABO OT HYJIS MTOJAIMUCHIBAIOT HECKOJIBKO OCHOBaHUH,

e TMapayUIeIbHO OCHOBHOU MPSIMON TIPOBOJST €IIle OJHY MPSMYIO U MEKIY HUMU MTPOYEPUNBAIOT
KOpOTKHe mTpuxu (puc.l).

600+70=670n1

200 0 200 400 0 200 1000r1
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Puc.1

JIuHelHbIi MaclITad NOMEIAETCS BHU3Y JIUCTA KaAPTHI.

Uto0bl U3MEpUTH JJIUHY JIMHUKM Ha KapTe, (GUKCHUPYIOT €€ PacTBOPOM IUPKYJIS-U3MEPHUTENs,
3aTeM MPaBYIO UIIIy CTAaBST Ha IEJI0€ OCHOBAHUE TaK, YTOOBI JIeBas MIjla HAXOAWJIACh BHYTPHU MIEPBOTO
ocHoBaHusA. CUuThIBAIOT ¢ MacmTaba nBa orcyeTa: Njp - 1Mo mpaBoi urie u Ny - 1O JIEBOW; JJIMHA
JTUHUU paBHA cymMMme oTcueToB S = Nj + Ny ; CJI0’)KeHHE OTCUETOB BBIMIOIHSIOT B YME.

Jus  Ooilee  TOYHOTO  M3MEpPEHUS W OTKJIAQAbIBAaHUS  PAcCTOSHUN MO  KapTe
NPUMEHSIOT MoNepeYHbId MacTad - crienualbHbl rpaduK, HArPaBUPOBAHHBIN Ha METAJUIMYECKON
JUHEWKE W BBITTOJIHEHHBIA 1o Kapty macimrTabda 1:50 000, T.K. mudpsl yKa3plBalOT HEMOCPEACTBEHHO
PAcCTOSIHUSL HA MECTHOCTH B KM, COTHSIX U JIECATKaX M. COOTBETCTBEHHO.

Honepeunsiit Macmrad. IlpoBenem mnpsmyro a0 CD M OTIOXKHMM Ha HEW HECKOJIBKO pa3
OCHOBaHME MacmiTaba - OTpe30K a JuMHOM 2 cMm (puc.2). B momydeHHBIX TOYKaxXx BOCCTAaHOBHM
neprneHauKysapsl K iMHud CD; Ha KpallHUX NMEePHeHAUKYISIpax OTJIOKHUM m pa3 BBepX oT jauHuu CD
OTPE30K MOCTOSIHHOM JJWHBI U TpOBEeAEM JuHUHU, napauienbHble auHuM CD. Kpaiinee neBoe
OCHOBaHHe pa3JieiM Ha n paBHbIX yacTed. CoemuHuM i-Tyto Touky ocHoBanusi CA c (i-1)-if Toukoii
auaun BL; 5Tu nMHUMM Ha3bIBaloTCS TpaHcBepcalsiMu. [locTpoeHHBI TakuMm 00pa3oM MaciiTad
Ha3bIBACTCSI TONIEPEYHBIM.

F L
6004+60+12=672m
B L
TTTTTTTIr
LT =
NN N
e
HHH
FqL, C OO D
00 ® 0 200 400 600 200 10002
Puc.2

Ecnm ocHoBanme macimitaba paBHO 2 €M, TO MaciiTad Ha3bIBa€TCS HOPMAIBHBIM, €CITH M = N =
10, To MaciTab Ha3bIBAETCS COTCHHBIM.

Haumensiiee nenenuwe momepedyHoro wmacmraba paBHO oOTpe3ky Filj; Ha Takyw AnuHy
OTJINYAIOTCSI JIBA COCEIHHMX IMapajIeIbHO PACIOJOKEHHBIX OTpe3Ka MpH JIBWIKEHWHW BBEPX IO
TPAHCBEPCAIH U O BEPTHUKAIBHOW TUHUHU. TeopHs MomepeyHoro macmrada 3akitoyaeTcsl B BBIBOJE

(GbopMyJIBI IEHBI €r0 HAUMEHBIIIETOo AeneHus. PaccmoTpum nBa mogo0HbIX Tpeyroabanka AF; Ly m AFL,
U3 MOI00USI KOTOPBIX CIEAYET:

)
orkyna Fi1L; = FL*(AL; / AL) .

[To mocrpoennto FL = a/n u (ALy/ AL) = 1/m. IloacraBum 3tH paBeHctBa B (opmyny (5.2) u
HOJTY9UM:

€))
[Tpr m =n = 10 umeem F1L; = a/100, To-ecTh, Yy COTEeHHOT0 MacITaba IieHa HAUMEHBIIIETO JICTICHIS
paBHa OJTHOM COTOM J10JI€ OCHOBAHUSI.
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IHopsinok mMoJib30BaHMs MONEPEYHBIM MACIITAOOM:

e LUPKyJIEeM-U3MepHuTeNeM 3aUKCUPOBATh JUIMHY JMHUH Ha KapTe,

e OJHY HOXKY IIUPKYJIS IOCTaBUTh HA LI€JI0€ OCHOBAHHE, a APYrylo - Ha JIOOYI0 TpaHCBEpCab,
IpY ATOM 00€ HOXKKHM IUPKYJIS TOJIKHBI pacrioyiaratbesi Ha JMHUM, apajuienbHoi muaun CD,

e JUIMHA JIMHUM COCTAaBISIETCS M3 TPEX OTCUETOB: OTCUET IIeJIbIX OCHOBAaHUI, YMHOXEHHBIH Ha
LOCHY OCHOBAHMUA, IJIHOC OTCYUCT I[CJICHI/Iﬁ JIEBOI'O OCHOBAHMNA, YMHO)KeHHLIﬁ Ha OCHY ACIICHUSA
JIEBOTO OCHOBAHMSI, IJIIOC OTCYET JIEJICHWM BBEPX IO TpPaHCBEpPCAIM, YMHOXEHHBIH Ha ICHY
HAaMMCHBIICTO ACJICHUA MacmTaGa. TouHocTh HU3MCPCHUA OJIMHBI JIMHUU II0 MoncpeyYHOMYy
MacIITady OIIEHUBAETCS MMOJIOBUHOM 1IE€HBI €T0 HAUMEHBIIIETO JICTICHHUS.

IIpumep nmocTpoeHusi nonepevyHoOro Macmrada.

Puc.3

Tounocts Macmrada. Kapra win mian - 970 rpaduyeckue TOKyMeHTHI. [IpHHSATO cuuTaTh,
YTO TOYHOCTh IpaMuecKUX MOCTPOEHUN oneHuBaeTca BenuyuHon 0.1 MMm. J[mmHA TOpU30HTAIBLHOIO
MPOJIOKEHUS! JIMHUM MECTHOCTH, COOTBETCTBYIOLIEro Ha kapte oTpe3ky 0.1 mMwm, Ha3biBaeTcs
TOYHOCTBIO MaciiTaba. [IpakThyeckuii CMBICT 3TOrO TOHATUS 3aKIIOYaeTCs B TOM, UTO JETald
MECTHOCTH, MMEIOIIUE pa3Mepbl MEHbIIE TOYHOCTH MaciuTaba, Ha KapTe B Maciitabe M300pa3uth
HEBO3MOJKHO, ¥ TIPUXOIUTCS PUMEHSITh TaK HAa3bIBAE€MbIE BHEMACIIITA0OHBIC YCIOBHBIC 3HAKH.
Ha nnane HEBOOPYXEHHBIM TJa30M MOXKHO pa3JIMUUTh JABE TOYKHU, €CIIM OHHU PACIOJIOKEHBI Ha
paccrossauun 0,1 MM um Oonee. Ilosromy Bemwmumbay t = 0,1 MM x N Ha3wIBalOT mouHocmbio
macwma6ba naHa. OHa TOKa3bIBa€T PACCTOSIHUE HA MECTHOCTH, COOTBETCTBYIOIIEE OTPE3KY JTHHON
0,1MM Ha IaHE.
Hanpumep, ansg miana M 1 : 5 000 tounocts Maciitad paBHa t = 0,1mm x 5000=500mm =50cm =0,5m
i lem coorBerctByer 50M Ha MectHocTd. IMm - SMm, 0,1mm -0,5M.Kpome mnonsitust "TOYHOCTH
MaciTaba" CynecTByeT MoHsATHE "TOYHOCTH 1iaHa". TOUHOCTH IJIaHa MOKA3bIBAET, C KAaKOW OIMTMOKOM
HAHECeHbl HA IUIAH WM KapTy TOYEYHbIE OOBEKTHl WM YETKHE KOHTYphl. TOYHOCTH TUIaHA
OIICHUBAETCA B OOJIBIIMHCTBE ciydaeB BeMnunHOW (.5 MM; B Hee BXOJAT OMIMOKH BCEX IMPOIIECCOB
CO3/aHHUs TJIaHa UM KapThl, B TOM YUCJIE U OIMMUOKHU TpaduIecKrX MOCTPOSHHI.
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33[[3]-[1/16 1. BLIYMCIONTDH AJIUHY JJUHUHA HA MECTHOCTH (L[aHHLIe B Taﬁ.]'[l/llle no BapnaHTy)

Bapuant Sh, oM Macmrad Bapuant Sy, cM Macrirra0
KapThI KapThI

1 12,1 1:1 000 2 15,1 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 1:5000
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: BoluncauTh AJHHY O0TPe3Ka Ha IUIaHe (IaHHbIe B TA0J/1UIIe 10 BAPUAHTY)

Bapuant Sm, M Macrra6 Bapuant Sm, M Macrrrab
KapThl KapThl

1 25 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 1:5 000
11 3,6 1:1 000 12 45,5 1:50 000
13 35.0 1:10 000 14 843,8 1:100 000

3aganue 3. BBIYUCIUTH TOYHOCTHh MacIITada, 3aMOJHUTH Tadauny mo gopme;

Macrrra6 lcM mIaHa COOTBETCTBYET TounocTs Macirada, t
M mectHOCTH
1 3
JlanHbie B TaOnuUIIE IO BAPUAHTY
No BapuanTa Macmrab Ne BapuanTa Macmirab
1:1 1:2

Bce uyeTHEIE 00 Bce ueTHEIE 00

BapHaHTHI 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

I[Ipumep 3agaHusi A8 TeCTHPOBAHMS

Tema: Tonorpajguuyeckue KaprTol

1. Yepre:xk, naommii B 1oJ00HOM U yMeHbIIIECHHOM BH/Ie
U300pakeHUs] TOPU3OHTAIBHOM MPOEKIMH Y4YaCTKA
MECTHOCTH.

a) Kapta

0) rmmiaH

B) cxema

r) npouib

2. IlpeacrasJiien npumep Kakoro macmrada 1:2000?
a) YHUCICHHBIN

0) mornepeyHbIit

B) JINHEHHBIH

I) KapTorpapuueckuit

3. Ha pucynke d — 310

a) IPOJIOKEHUE

0) mpeBbIlIeHNE

B) 3QJI0KCHHUE

T') ypOBEHHasl TOBEPXHOCTh

4. JlouuHa - 310

a) BO3BBINIICHKE B BHJIE KYITOJIa MM KOHYCA.

0) yameoOpazHas BOTHYTas 4acTh 3€MHOU MOBEPXHOCTH.
B) yriyOJeHue, BRITIHYTOE B OJTHOM HaIllpaBJICHUU.

T') BO3BBIIIEHHOCTb, BHITSIHYTAasl B OJJHOM HalpaBICHUU.
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5. Ecau npeaMeT B JaHHOM MacIITade He MOKeT ObITh BbIPA:KeH KOHTYPHBIM 3HAKOM
BCJIE/ICTBHE CBOEii MAJIOCTH, TO IPUMEHSAETCS YCJIOBHBIN 3HAK

a) TonorpaduyecKuii

0) KOHTYpHBI

B) MacCIITaOHBIN

') BHEMACIITaOHBIN

6. YMeHblIeHHbIe H300paKeHUs] HA NJIOCKOCTH 3HAYUTEIbHBIX YYACTKOB IIOBEPXHOCTH,
MoJIy4eHHbIe € y4eTOM KPMBU3HbI 3eMJIH

a) Kapta

0) mian

B) cXxeMa

) mpo b

7. Macumrad — 310

a) paccTOsSIHUE MEXy TOPU30HTANISIMU B MaciTabe riaHa

0) MMHUSL, COETUHSIONIAS TOUYKHU C OJIMHAKOBBIMH a0COTIOTHBIMH BBHICOTAMH

B) OTHOIIEGHHWE [JIMHBI JIMHUM Ha TMIaHe (kapre) K JUIMHE TOPU30HTAIBHOM MPOEKINH
COOTBETCTBYIOIIEH JTMHUN HA MECTHOCTH.

') COBOKYITHOCTb HEPOBHOCTEH (PU3MUECKON OBEPXHOCTH 3eMIIU
8. Ha pucynke h —3to

a) BBICOTA CEUCHHs peiibeda
0) mpeBbIIICHUE
B) 3aJI0’KEHHE
') ypOBEHHas IOBEPXHOCTh
9. YUto 0003Ha4aET ITOT BHEMACIITAOHBII YCI0BHBIN 3HAK?
a) TenebanHs
0) 3aBOJ
B) TpyOa
T') OTZIEJIBHOE AEPEBO
10. H3o00paxeHue Ha Gymare B yMEHbIIEHHOM BH/Ie BEPTHKAJIBHOI0 pa3pe3a MeCTHOCTH.
a) Kapta
0) muan
B) cxema
r) npoduib
11. lIpumep, kakoro Mmacmrada
NpeACTAB/IEH HA PHCYHKe:
a) YHUCIICHHBIN
0) momnepevHsbIit
B) JIMHEWHBII
I') KapTorpapuueckuit

12. Yro noka3zaHo Ha u300paxxeHun?
a) ropa
0) JommHa
B) CEIOBHHA
T') KOTJIOBHHA
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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, u3yuaomas ¢popmy, pazmMepbl 3eMHOT0 HIAPA HJIU OTAEJBHBIX YHACTKOB €€
MOBEPXHOCTH MyTeM U3MepeHu i
1) Tomorpacusi;
2) xaprorpadusi;
3) reosesus;
4) reonorus;
2. IloBepxHOCTH, 00pPa30BaHHAsI KAK YCJI0BHOE NPO/I0JIKeHHEe MUPOBOI0 OKeaHAa 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/
MaTepUKaMH — 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:
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1) anuHBI napajuieseld ¥ MEPHUIUAHOB,;
2) MUpOTa U JI0JIr0Ta;
3) cpennuii paanyc 3emiu;
4) nivHa OOJIBIION MOJIYOCH U TIOJISIPHOE CYKATHSI.
6. JINHUHU ceveHHUs MOBEPXHOCTH JLIUIICOH/IA IIOCKOCTSIMH, KOTOPbIE MPOXOISAT Yepe3 oCh
Bpaulennsi 3eMJId, — 3TO:
1) MepuanaHsr;
2) mapaieny,
3) HOpMaIH;
4) OTBECHBIC TUHHUH.
7. JINHUY ceYeHHUsl MOBEPXHOCTH JLIUIICOU/IA IIOCKOCTSIMH, KOTOPbIE MepPNeHNKYJIsIpHbIe 0CH
BpaleHus 3emMJIH, — 3TO:
1) MepuanaHsl;
2) mapasuien;
3) HOpMaIy;
4) oTBeCHbBIC THHUU
8. ¥Yrou, 00pa3oBaHHbI HOPMAJILIO K MOBEPXHOCTH 36MHOT0 YJIMIICOU/IA B TAHHOW TOYKe U
IJIOCKOCTBIO €ro IKBaTopa (BBepX HJIM BHU3 OT IKBATOpPa) — 3TO:
1) reome3uyeckast J0JroTa;
2) reojie3nvecKas MpoTa;
3) acTpoHOMHYECKAs J0JITOTA;
4) acTpoHOMHYECKas IIUPOTA.
9. /IByrpaHHbIii YroJ Me;KI1y IJI0CKOCTSIMH Ire01e3nYeCKOro MepuIHaHa JaHHOH TOYKHU U
HAYaJbHOTO0 reoe3u4ecKoro Mepuanana (BpaBo Wil BJIeBO OT HYJI€BOI'0 MepHIHaHAa) — 3TO:
1) reone3nueckas 10IroTa;
2) reojie3nvecKas HIpoTa,;
3) acTpoHOMHUYECKas IOJTOTa;
4) acTpOHOMHUYECKAS IUPOTA.
10. BbIcOTa TOYKHU HA/l IOBEPXHOCTHIO 3¢MHOT'0 YJUIMIICOUIA — ITO:
1). reoe3nyeckast BHICOTA,;
2) OPTOMETPHYECKOI BBICOTA;
3) muHaMUYEeCKas BHICOTA,
4) HOpMaJTbHas BBICOTA.
11. BbicoTa TOYKH, oNpe/ieisieTcss OTHOCUTEIHLHO OCHOBHOM YPOBHEBOI MOBEPXHOCTH, — ITO:
1) oTHOCHUTEbHAS BBICOTA;
2) abCoIOTHAs BBICOTA,
3) anmIMKaHTa TOYKH;
4) reoxe3nyeckas BbICOTA.
12. Pa3Huua BBICOT JABYX TOYEK — ITO:
1) npeBbIIeHUE;
2) MPUPOCTHI ANIUIAKATY;
3) mpUpPOCTHI abCITUCC;
4) IpuUpOCTHI OpJIMHAT.
Y TPAHMIIBI CMEXKHBIX YUaCTKOB.
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1.1. 3agaHus A NPOMEKYTOYHOM aTTeCcTaluu
[Tpomexyrounass arrectarusi mo y4deOnoit mucruruimae OIL07 OcHoOBBI reome3uu -
Au(pdepeHMPOBAHHBIN 3a4eT B BUIEC UTOIOBOI'O TECTA.
CryneHThI JonmycKaroTes K caade nuddepeHmpoBaHHOr0 3a4eTa MPU BHITIOTHECHHH BCEX MPAKTUIECKIX
paboT, mpeayCMOTpEeHHBIX pabouel MporpaMMoll U KaJeHAapHO-TEeMaTHYEeCKHM IUIAaHOM Y4eOHOit
mucruiiiael OI1.07 OcHOBEI Teoie3un.

Kpurepum oneHkn 3HAHUI CTYJ€HTOB
OTBeT oleHuBaeTCs 1Mo S5-TH 0aIbHON CHCTEME, HCXO/S U3 CIEAYIOINUX MPUHIIUIIOB!
- IaHbI PABUJIbHBIC OTBETHI HA TEOPETUUYECKUE BOIIPOCHI— «OTIMYHO»
- B OTBETax Ha BOMPOCHI UMEIOTCSI HETOUHOCTH — «XOPOLLIO»
- OTBETHI HA TEOPETHUUECKUE BOMPOCHI HE MOTHbIE— «Y/A0BJIETBOPUTEIHLHO)
- OTBETHI Ha TEOPETHUUECKHUE BOIPOCHI HE MOJIHBIC HIIM HE TAaHBI — «HEY0BJIETBOPUTEIbHO)

Bonpocs! s i pepeHupOBAHHOIO0 3a4eTa

1. Ilonsitue o purype u pasmepax 3emiin
[TepBonavansHOe TpencTaBicHue o gurype 3emuu — map (I[Tudarop). 3emis, Bpamasch BOKPYT OCH,
uMeeT ckaTue, Gopmy, OJIU3KYIO K SJUTUIICOUY.
YpoBeHHas MOBEPXHOCTh — BBIMYKJIAs JMHUS, B KaKJIOW TOUKE KOTOPOI HalpaBi€HUE CHIIbI TSKECTU
HEePIEHIUKYIIPHO K 3TOM YPOBEHHOM MOBEPXHOCTHU (HAa IPUMEPE CUJIbI TSHKECTH — OTBECHAS JIMHUS).
[ToBepxHocTh I'eonna — ypoBeHHasi MOBEPXHOCTb, COBIAJAIOIIAsl C IOBEPXHOCTHIO MOPEN U OKEaHOB B
CIOKOMHOM MX COCTOSSHUM U MBICIIEHHO IIPOIOJDKEHHAs 0] MaTepUKaMHU.
3eMHO¥ JUTHIICOUT — JUTUTIC, XapaKTePU3YIONNI GopMy U pazMepsl 3eMIIA BOOOIIIE.
3eMHON 3JUIMIC, KOTOPbIM NPUHAT A 00paOOTKH Te0/Ie3MYeCKMX HW3MEPEHUH U YCTaHOBIICHUS
CHUCTEMBI reojie3nuecknx koopaunat (a=6 378 245 m, a=(a-b)/a=1/298,3, b= 6 356 863 m,rne au b -
Oosblast U MaJiasi MOJIYOCH BJUIMIICA, O — HOJISIPHOE CHKATHUE)
2.IloBepku u rocTupoBKH Teogoauta 2T30I1
IToBepku Teomonura.
II’- ocHoBHas ocb — och BpaumieHus anunaabl, UU’- ock ypoBHs (KacaTenbHas K HYJb-IIYHKTY
BHYTpEHHEH MOB-TH), VV’- BH3UpHas oCh (MPOXOAMT dYepe3 KpecT HUTEeH M ONTUYECKHH LEHTp
o0wekTuBa), TT - och BpaieHus TpyObl (00pa3yeT KOJUIMMALMOHHYIO IJ1-Th) (CM pHUC)
1-as noBepka: Och UMIMHIPUY yp-Hs 1.0. MEepNeHAUKYIsIpHa OCHOBHON OCH (Vv*Lir)
2-ast: BusupHas och 1.0.MepreH/IMK-Ha K ocH BpameHust Tpyos: (VV'LTT)
3-s1: Ocb BpatieHus TpyOslI 1.0. neprneHuK-Ha OCHOBHOM ocH (TT-LIr)
4-s1: CeTka HUTEH He JOJDKHA MMeTh nepekoca. HaBoaar 3put TpyOy Ha OTBecC, MOMELIECHHBIN B
3allMIICHHOM OT BETpa MECTE, OTKJIOHEHUE BEPTUKAIBHOM CETKM OT HUTH OTBECa HE JIOJKHO
MPEBBIIIATH TOJIIUHY HUTH.
3. BesiluuMHBI, MOAJIeKAIHE U3MepeHHuI0 B reoae3nu. [lousitue o Tonorpadpuyeckux niaHax u
KapTax
Tonorpaduyeckas kapra — YMEHbIIEHHOE OOOOIIEHHOE M TOCTPOEHHOE II0 OIpeaesIeHHBIM
MaTeMaTUYeCKUM 3aKOHaM M300pakeHre 3HAUUTEIbHBIX YYaCTKOB MOBEPXHOCTH 3€MJIM Ha TIOCKOCTH.
Tonorpaduyeckuil miaaH — yMEHBIIEHHOE U MOJ00HOE M300pakeHMe Ha Oymare TOpU30HTAIBHBIX
MPOEKIMN KOHTYPOB U (opM penbeda MecTHOCTU Oe3 yueTa chepuaHOCTH 3eMITH.
4.YcTpoiicTBO HUBEJMPA ¢ HUJIMHAPUYecKUM ypoBHeM. [loBepku, ocTHPOBKH
1)Oxkynsap 2)3putenpHas Tpyba 3)KopoOka mmmuHapudeckoro ypoBHs 4)bapabaH kpeMaibepbl
5)O0bektuB 6)3akpenutenbhbiii BUHT 7)HaBomsmuit BunT 8)Tperep 9)[logbemMHbIe BHHTHI
10)IIpyxunnas 1utactuHa 11)McnpaBUTENbHBIM BUHT KpPYyIJIoro ypoBHS 12)On€BallMOHHBIA BHHT
13)Kpyrasiii ypoBeHb (117151 IpeIBapUTEILHON YCTAHOBKH MMPUOOPA)
[ToBepku:1)Och Kpyrioro ypoBHs JOJKHA OBITH MapajuielbHa OCHOBHOM ocH 2)BepTHUKambHBIN MITPUX
CETKH HUTEH JOJDKEH OBITh MapayiieseH OCHOBHOM ocu 3)OcCh MWIMHAPUIECKOTO YPOBHS JODKHA OBITH
napajuiejabHa BUSUPHOU OCH.
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5.Macmra0 u ero To4HOCTh. Buasl Macmrados
MacmTal — cTeneHb YyMEHBIICHUS HW300paKEeHUs Ha IUJIaHE KOHTYPOB
MectHocTd. M kapt: 1:100 000, 1:50 000, 1:25 000, 1:10 000.

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

Tounocts Macmitaba — ropu30HTAILHOE PACCTOSIHME HA MECTHOCTH, COOTBETCTBYIOLIEE Ha KapTe
0,1 mm

Yucnennslii Macmtad — OTHOIIEHHE AJIMHBI JIMHUM Ha IUIAHE K JUIMHE TOPU30HTAJIBHOIO
IIPOJIOYKEHUS ITOW JIMHUM HA MECTHOCTU. ['OpU30HTaIbHOE MPOJIOKEHUE — JUIMHA OPTOrOHAIBHOMN
IPOEKIUH JUHUU Ha TOPU30HTAIIBHYIO IUNIOCKOCTb.

JIuneitnsiit Macitab — npsimast IMHUS, pa3/ielieHHas Ha paBHbIE OTPE3KU.

[Tonepeunsrit Macmtad — rpadg K, OCHOBaHHBIN Ha MPOMOPIIHOHAIIEHOM JEJICHUN OTPE3KOB.

6. MeToAUKHM HM3MepPeHHUsl JJWH JIMHUI MePHbIMHU JieHTamu M pyJaerkamu. I[lompaBkwu,

BBO/IMIMbIe B H3MepsieMble AJIUHbI TUHUI
Humna 20, 24, 40 metpoB; mmpuHa 20-30cMm.

JlenTsl ObIBarOT WIKaJOBble W IWITpUxoBble. Ha Meraminyeckoil JeHT€ HAHOCAT METpPOBBIE,
[IOJIYMETPOBBIE U JIELIUMETPOBBIE OTMETKH. J{JIs1 1€eIUMETPOBBIX JEHT TOUHOCTh OTCueTa — lcM.
Jlrobas u3mepsiemass JUHUS J0JDKHA OBITh 3aKkperuieHa. M3mepeHusl JTMHUM NMPOU3BOIAT IyTEM
MIOCJIEI0BATEIBHOTO YKJIaIbIBAHUS JIEHTHI MEXAY TOUKAMHU.

|-nuHa paboueil Mepbl (JIeHTa WM PYJIETKA), N-YHUCIIO MOJHBIX YJIOKEHUI MEpHOro mpubopa, r-
ocratok. D=1*n+r. [imna D pasuutcs ¢ d-ropu3oHTanbHBIM mponoxkeHuemM Ha AD. d=D-
ADk+ADt+ADh(v), ADk+ADt+ADh(v)=AD. ADk-nomnpaBka 3a KoMIIapupoBaHHE (CpaBHCHHE
paboueri Mmepel ¢ 3tamoHom)=D*Al/l, Al=I-l0- mnompaBka B pabouyr wmepy, 10-3TanoH;
ADt=D*q(tu3m-t0)- nonpapka 3a TemIrepaTypy, tH3M-TeMIl u3MepeHus, t0-TeMI1 KOMIapupOBaHUsL,
0-KOX(QPUIMEHT JHMHEHHOTO pacHIMpeHHsl MaTepuajga W3 KOTOpPOro HW3roTOBIEHa pad Mepa;
ADh(v)-onmpaBka 3a HakjaoH, ADh= ADv=-h2/2D=-2D*sin2(v/2). To4HOCTb H3MEPEHUS
pysieTkaMu u MepHbIME JeHTamu 1/2000, mpoBosokoii-1/100000.

7. Yc/I0BHBIE 3HAKH, HCII0JIb3YyeMble IIPH COCTABJIeHUH TONOrpaguyecKuX NJIAHOB M KapT
VYcnoBHble — Tomorpaduyeckue  3HaAKM —  M300pakKeHHE ~ MECTHBIX  IPEeJIMETOB  Ha
TonorpauuecKux miaHax U KapTax.

VY C¢10BHBIE 3HAKU:
- wmacmtaOHble (KOHTypHBIE) (mamrHu, Jyra, Jjeca, Mops, o3epa). HM3o0paxaior

IIPEeIMETHI MO100HBIMU OPUTHHAITY, IO HUM MOKHO OTIPENIEIUTh pa3Mepsl U (hopMmy;

- BHeMacliTaOHple  (IIMpPUHA  JOPOI, MalbIX pPEK, MOCTBl  KOJIOALIBI).
OnpenensoT MECTONOIOKEHHE TPEMETOB, [0 HUM HEJIb35 ONPEEIIATh UX pa3Mephl.
- lloscHuTenbHBIE YCIOBHBIE 3HAKH, MPEACTABICHHBIE 3HAYKOM, YMCIIOM, HAJANKUCHIO WU

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

VYcioBHBIE ~ 3HAKM  JONOJHSIOTCS  3HAKaMH W OU(POBBIMH  JaHHBIMH,  JAIONIMMHU
XapaKTePUCTHKH MTPEMETOB

8. Kiraccugukanusi COBpeMeHHBIX Te0J0IUTOB. Y cTpoiicTBo Teonoauta 2T301I1

9. Pesibedp 3eMHON NMOBEPXHOCTH U ero M300pakeHHe HA KapTax M IiaHax. ®opmbl

peabeda. IIpununun n3odpakenns peiabeda ropu3oHTAISIMH.

Penmbed — COBOKYMHOCTHP HEPOBHOCTEW 3EMHOW TMOBEPXHOCTH.
®opmsbl 1 n300pakeHue peibeda:
["opu30oHTambE — TMHKS PABHBIX BHICOT Ha KapTe.
Beicota ceuenusi penabeda — pazHOCTH BBICOT COCEIHHMX TOPU3OHTAJIEH.
3anoKeHne — pacCTOSHHME MEXAY COCEIHUMH TOPHU3OHTAISIMH Ha IIJIaHe.
OcHoBHbIE GopMBI penbeda:
- ropa, X0JIM, COIIKa;
- KOTJIOBHHA — YalieoOpa3Hoe 3aMKHYTO€ CO BCEX CTOPOH YIIIyOJIeHue;
- XpebeT — BBITAHYTas BO3BBILIEHHOCTb, MOCTENEHHO MOHIDKAIOUIAsACd B OJHOM Hamp. U
MMeEIOINas 1Ba KPYTHIX CKIIOHA, TIEpecedeHne KOTOPhIX 00pazyeT och XpeoTa;
- JIOIIMHA — BBITSIHYTOE YIIyOJIeHue, OCTEIIEHHO TOHMKAIOIEEeCs] B OJTHOM HaIIp.
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- CCAJIOBHMHA — TIOHU>XKCHHAA 4aCThb M/y ABYMS COCCIHUMU BO3BBIINICHHOCTSMMU.

1. O0mue mnNOHATHA O TeoJe3UYecKUX HU3MepeHHsiX. Buabl u3MepeHuid.YrioBbie
MU3MEPEHUS; BBINOJIHSIIOT TEOJ0JIUTOM, U3MEPSAIOT TOPU3OHTAIbHBIEC YIUIBI, YIJIbl HaKJIOHA.
2. JluneliHble M3MEpeHMs: HENOCPEACTBEHHBIH crocod (C  MOMOLIbIO  JIEHT,
PYJIETOK, MPOBOJIOK);  KOCBEHHBIH  CIOCO0  (HadbHOMEphl —  ONTHYECKHE,
CBETO/AJIbHOMEDHI).
3. HuBenupoBaHue (M3MEHEHHE MPEBBILICHUN): TE€OMETPUUYECKOE (IOPU30HTAIBHBIM
Jy4OM BHU3UD.); TPUTOHOMETPUUYECKOE (HAKIOHHBIM JIy4OM BHU3HP.).
10. BbicoTa ceuyeHusi peiibeda, 3aj0:KeHHe, YKJIOH H HX
B3aMMOCBSI3b.
11. OcHOBHBIE 4YaCTH Treo/ie3UYeCKHX NPpHOOPOB U  HX
Ha3HaYeHHe.
OCHOBHBIE YaCTH TE€OJI0JIUTA U UX Ha3HAUECHHUE.
1- muMm6 - ornpoBaHHASI COCTABIISAIONIAS TOPU30HTATBHOTO Kpyra
2- OCh TOPU30HT KpyTa BXOJUT B AUy
3- 3puTenbHas TpyOa, Ipu BpallleHuH BOKPYT ocHOBHOM ocu HH’ o0Opa3syeT konuMMannoHHy0
-
Thb
4- noscTaBKU(KOJIOHKH ) 3pUTEIBHON TPYObI
5- IMJIMHJPUYECKUH YPOBEHb
6- BepTUKAJIBHBIA KPYT (A7 M3MEPEHHs YIJIOB HAKJIOHA) HAXOIHWTCS HAa OCHOBHOM OCH 3pUT
TPyObI
7- moJCTaBKa C MOAbEMHBIMH BUHTAMU
13. IlonsitTne o unM@poBBIX MoOaeJNsIX pejbeda MECTHOCTH MW HMX HCHOJB30BAHHMU B
CTPOUTEJILCTBE.
14. KamepasabHasi 00pa0d0TKa MaTepraaoB TEOAOJUTHOIO X0/1a.
15. Homenkiaatypa Tonorpagu4ecKux KapT 4 IVIAHOB
Cucrema ycnoBHoro o6o3HaueHus: (OykBamMM M IH(ppaMu) JUCTOB, IUIAHOB U KapT Pa3IMYHBIX
MaciTaOoB Ha3bIBaeTCs — HOMEHKIIATYPOH KapT.
16. IlpyHIMN H3MepeHNsl TOPU30HTAJIBHBIX U BEPTHKAJIbHBIX YIJIOB
["opu3oHTaIBHBIE YIIIBI, MOPSAIOK HAOIIOJCHUH:
1) Crioco6 npuémoB. B T. O ycTaHaBIHBAIOT TEOOHUT, B T. A U B — BUBHPHBIE 1IEITH.
A) nenrpupoBanue. OCHOBHasl OCh T€0/10JIUTA JIOJKHA IPOXOJUTh Yepe3 BepiiuHy yria (T. O)
b) nusenupoanue. Ilnockocts 1MMOa NOMKHBI ObITh TOPU3OHTAJIbHA, T.€. OCHOBHASI OCh JOJDKHA
OBbITh OTBECHA
B) HaBonsat Bu3upHyto ock TpyObl Ha T. A 6epyT otcuet aL. (mpu kpyre neso KJI)
I') OtkperuisitoT anuaasy; HaBOAAT BUBHPHYIO OCh 3pUTENbHOM TpyObl Ha T. B; OepyT otcuer bL
(mpu KJI)
J1) Berancnstor 3Hauenue yria fL=bL-al
E) Ananoruunsie neiicteust BoimonHsroT npu KIT (kpyre npaso) (aR KIT, bR KIT): BR=bR- aR
K) OcymiecTBasIOT KOHTPOJIb MPaBUIBHOCTH HM3MepeHuil. Pasnocts 3Hauenuit AP= BL- BR He
JOJKHA TIPEBBIIIATh MO0 a0COIIOTHON BeIMUYMHE ABOWHON TOYHOCTH TeononuTa: |AB[<2t. B sTom
cllyyae BBIU-IOT cpeaHee 3HaueHue yriaa Pep= PL+PR/2 — 310 cpennee cBOOGOAHO OT
KOJUIMMAIIMOHHOMN OLITHOKH.
2) Crioco0 KpyroBbIX MPHEMOB — IIPUMEHSIOT, KOT/Ia YHCIIO HAalpaBJICHHH >2.
B 1. O ycraHaBnIMBarT TEOJOJIUT, BU3UPYIOT HA BCE HAINPABIECHHUA 10 X0y YaCOBOM CTpenku. B
KOHIIE U3MEPEHUI /Ui KOHTPOJIss HaOII01al0T HaYajIbHOE HaIlpaBlieHHE. AHAJIOIMYHbIE NeHCTBUS
BBITNIOJHSAIOT IIPU JPYTOM MOJIOKEHUH KPYTa, BUSHPYIOT MPOTUB X0J1a YaCOBOM CTPENKH.
N3mepenne BEpTUKAIbHOIO yIJIa:
JInMO KecTKO CKperieH co 3pUTeIbHON TpyOOid. Anana Beeraa HEmoABMKHA.
Heo0xoauMele ycioBust H3MEpEHUS:
1) Bu3HpHast 0Ch JOJDKHA MPOXOANTE Yepe3 HyeBoi auametp tumoOa (00-1800).
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2) Och ypOBHsI I0JDKHA OBITh apauIeibHA HYJICBOMY JHAMETPY alHIajIbl.

Ecnu 3TH ycnoBHs BBIIOJIHEHBI, TO MPU TOPU30HTAIBHOM IOJOXKEHUU BU3UPHON OCH OTCYET MO
BEPTUKAJIBLHOMY KpPYyry AOJDKeH ObITh paBeH (. OOBIYHO 3TH YCJIOBHS HEMHOTO HAPYIICHBI, W
OTCYET OTIMYAETCA OT HyJsl — «MmecTo Hyas» (MO - oTcyer 1o mkasae BepTUKaIbHOTO Kpyra, Ipu
KOTOPOM BU3UPHAsI OCh 3PUTEIBHON TPYObI TOPU30HTAIIbHA, A MY3bIPEK YPOBHS HAXOIUTCS B HYJb
MTYHKTE)
N3smepenune yrina Hakinona ripu KIL.
V- YroJl HakjJOHa MEXJy HallpaBJICHUEM BU3UPHOM OCH M €e TOPU30HT Ipoekuuel, R- oTcuer mo
mumOy mipu KII, M - mabmromaemass Touka. v=R-MO. ITIpu KJI L-orcuer mo nmumOy mpu KIJL
v=MO+(3600-L), v=MO - L.
VY paznuyYHBIX THIIOB TE€OJ0JIUTOB OIMH(POBKA BEPTUKAIBHOTO Kpyra He ofuHaKoBas. Jlo Hadama
U3MEpEeHU HEOOXOIMMO IMOCMOTPETh OLU(POBKY, a 3areM NpuMeHsTh (opmyisl. Y T-30-
omudpoka ot 00 103600 mpormB wyacoBoit ctpenku. v=(L-R-1800)/2, MO=(R+L+1800)/2,
v=MO-R-1800=L-MO.

17. CucreMbl KOOPAMHAT M BBICOT, IPUMeHsIeMble B Ieo/1e3uu
CymiecTByeT ABEe CHCTEMBI KOOpIMHAT: Treorpaduyeckas M MPSMOYrolbHAas — OHM JAIOTCS Ha
TONnorpapuuecKux Kaprax.
leorpaduueckas — B cucteMe reorpa@uyeckux KOOPAWHAT MECTOIOJIOKEHHE TOYKHM Ha
YPOBEHHYIO MOBEPXHOCTb OIPENENIAETCS JBYMs YIJIaMH, KOTOpbIE Ha3bIBAIOTCS IIUPOTOH (@) U
J0NTOTOM (A).
Iuporoii () TOYKK HA3BIBACTCS YroJi, 00pa30BaHHBIA OTBECHOM JIMHUCH MPOXOASIICH Yepe3 ITy
TOUKY U IUIOCKOCTBIO 3KBaTopa. M3mensercs B npenenax 10 90' (puc.).
Jlonrotoii (A) Ha3pIBaeTCsl JABYIPaHHBIN yroji, 0Opa30BaHHBIN IUIOCKOCTSMH, IPOBEICHHBIMU
yepe3 JJaHHYI0 TOYKY M HayalbHbIN (TpuHBUUMCKUI) Mepuanad. M3mensercs T 0' no 180'. 3B —
BocTouHas jonrota (+), B3 — 3anaanas gonrora (-).
Jlnist onpenieneHust reorpa@uuecKux KOOpIMHAT Ha KapTax HAHOCAT IMapayuIe U MEPHINAHBL.

Me[!I/IEI/IaHH - 9TO JIMHUU MEepeCCUYCHU A ypOBGHHOfI MMOBECPXHOCTHU IJIIOCKOCTAMM,
MMpOXOAAIIMMHU YE€PE3 OCh BpalllICHUA 3€MJ'H/I, T.C. IIIOCKOCTAMM AOJITOT.
Ha[}aJ'IJ'ICJ'II/I - 9TO JIMHUH TIEPECCUCHU ypOBeHHOI\/'I MMOBCPXHOCTHU

IUIOCKOCTSIMU, ~ NEPNEHIUKYJISIPHBIMA  OCH  BpalleHus 3eMiu, T.e.

IUIOCKOCTSIMH ILIUPOT.
18. ¥YcranoBka Teoqo/1MTa B padouee MoJioKeHHe
a) LIGHTPUPOBAaHUE — COBMEILIEHHE OCHOBHOM ocH II’c BepInHOM yriia mpu MoMoIIH 0TBeca
0) HuBenupoBaHue — (TOPU3OHTHPOBAHHE) — IpUBEJIEeHUE OCHOBHOW ocu II’ B oTBecHoe
II0JIO’KEHUE C TIOMOILBIO TOABEMHBIX BUHTOB
B) MOJATrOTOBKA 3PUTEIBLHON TPYOBI 17151 HAOIIOAEHUH:
-yCTaHOBKa MO I1a3y ((OKYCHpOBKA CETKH HHTEH), OCYIIECTBISIETCS C MOMOIIBIO OKYJISPHOTO
KOJIblIa
-yCTaHOBKa IO MpeaMeTy ((OKyCHpOBKa 3PUTENBHOM TpyObl), OCYIIECTBISIETCS C IOMOIIBIO
OapabaHa KpeMabephl
-yCTpaHEHHE TMapajjlakca OCYILECTBISETCS  OJHOBPEMEHHBIM  BpallleHHeM Kojlblla U
OapabaHa KpeMabepbl
19. IlonsiTMe 0 30HAJBHON cHCTeMe IUIOCKMX HNPSAMOYroJbHbIX KoopauHat Iaycca-
Kprorepa
[ToBepXHOCTB JUTHIICA JENIAT MEPUINAHAMU Ha paBHbBIC 6-rpayCHbIE HHTEPBAJIbl — 30HBI.
Cuer 30H Benyr or ['puHBHYa Ha BOCTOK. B Kaxaoil 30HE MPOBOIAT OCEBOM MEpHUIUAH.
IToBepxHOCTD 3miIHIICa 000PAaYUBAIOT B LUIMHJIDP. TOUYKH, HAXOJAIIMECS B 30HE NMPOEKTUPYIOTCS
U3 LEHTpa JJUIMIICa Ha MOBEPXHOCTh IMIMHApA. [Ipum 3TOM JMHHS OCEBOTO MEpHAMAaHA 30HbBI
COIIPHUKACaeTCs ¢ MOBEPXHOCTHIO HMIMHPA. [I0BEpXHOCTh IMIMH/IPA pa3pe3atoT Mo 00pa3yonm
MU pPa3BOPAUMBAIOT B IUIOCKOCTh. BbIOOp pasmepa 30HBI (6° wim 3°) 3aBHCHT OT MacmiTada
BBINOJIHSAEMBIX B TAaHHOM pailoHEe ChEeMOK.
Jlonrota oceBoro Mepuanana 6-rpaaycHoi 30Hb1: A0=6° n - 3°,rae N-HOMEp 30HHI.
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B kaxnoit 30He 3amaeTcs CBOSI CHCTEMa MPSMOYTOJIBHBIX KOOPAWHAT, B KOTOPOH OCh alcIuce —
OCEBOM MEpHJIMaH, a OCb OpAMHAT — 3KBaTtop. KoopauHatamu KakoW-1uOO 30HBI SIBISIOTCS €€
paccTosHUEM OT IKBATOpPa U OT OCEBOI'0 MEPUIMAHA.
Ha tepputopun Poccun abeuincchbl BceX TOYEK MOJIOKUTEIbHBL, ISl TOTO YTOOBI OPAMHATHI TOUYEK
OBLTH MOJIOKHUTEIBHBI, 0CEBON MEpPUINAH 30HBI YCIOBHO mepeHocat Ha 500 KM K 3amany.
20. YpoBHHM, MX TOYHOCTb, 3pUTe/IbHasi Tpyd6a u ee mnapamerpsl. Iloaroroska
3pUTEILHON TPYObI K HAOIIOIEHU IO
B reonesnueckux npubopax pa3ianyaroT yPOBHU: LUIMHAPUUECKHUE, KPYIJIbIE, KOHTAKTHBIE.

1) Hummaapuyeckue. BepxHsis MOBEpXHOCTh aMITylibl — chepudeckasi, 4em OOJIbIIe PajycC
KPUBU3HBI IIOBEPXHOCTH, TEM TOYHEE YPOBEHb. AMITYIlY, 3alI0OJIHEHHYIO MOJOIPETHIM CIIMPTOM
Wi 3(hUpoM, KOTOPBINA IMOCIE OCThIBaHUS 00pa3yeT My3bIPEK, MOMEUIAI0T B METATUYECKYIO
OIpaBy, CHAOKEHHYIO MCIPaBUTEIbHBIM BUHTOM. Touka O B cpeqHeil 4yacTH aMmIlysibl — HYJIb
nyHKT. KacarenpHas K BHyTpEeHHEH TOBEPXHOCTU YPOBHS B €r0 HYJIb-IIYHKTE — oCbh ypoBHs UU’.
Tounocts ypoBHs: 1=1*p”/R, p”’-mocrosinHas BenmmunHa=206265", R-paanyc KpHBU3HBI, T —
yroi, odpa3oBaHHbIi ockl0 ypoBHsI UU’ korja my3blpek B HyJIb-IIyHKTE, U TOH K€ OCBIO, KOrJa
Iy3bIPEK CMELIEH Ha OJIHO JIEJICHUE aMITyJIbI.

2) Kpyrnelii  ypoBeHb HCIONB3yeTCS Ui [PEIBAPUTEIBHOW YCTaHOBKM (HaMMEHee
TOUHBIH)KOHTAKTHBIH — HanboJsiee TOYHBIM, HaJ YPOBHEM YCT CHUCTEMa IPU3M, MO3BOJIAIOILAS
IIPUBECTH ITy3bIPEK B HYJIb-IIYHKT Haubosee TOUHO (TOYHOCTh B 5-6 pa3 BhILIE, 4eM Yy OOBIYHBIX
YPOBHEM.

3putenbHas Tpy6a: 1-00bekTuB, 2-oKynsp, 3-hokycupyromias TuH3a, 4-MIacTUHKA CETKH HUTEH,
5- doxycup 6apaban (kpemaibepa).

3putenpHas Tpyba mMeeT Tpu OcH: (TJIaBHasl) BU3WMpPHAs OCh (U1 HAOIMIOACHWH, M3MEPEHUN)
IIPOXOJIUT Yepe3 ONTUYECKUM LIEHTP OOBEKTUBA U LIEHTP CETKU HUTEH, ONTHYECKas — COEIUHSET
ONTUYECKUH LEHTP OOBEKTUBA U OKYJISIPa, TEOMETP OCh — IPOXOIUT Yepe3 LIEHTPhl CEYEHUN 3pUT
TpyOBI B 0OBEKTHUBE U OKYJISIPE.

[TapameTpsl 3pUT TPYyOBI:

1) Veenuuenue (cM puc) AB — npeamer, V- yBennuenue, <P - npeaMeT BUJICH B 3pUT TPYOY,
<0- mpeAMET BHUJEH HEBOOpYXeHHbIM ria3oM; V=B/a=fo6/fokx, fo6-dokycHoe paccrosHue
o0bekTuBa, fok- okymsapa. Konebanue yBennuenus ot 15 go 50

2) Tlone 3penust ab- ceTka HUTEH, 00-00BEKTUB, <@ - XapaKTEPHU3YET IOJIe 3pEHHS TPYObI.
¢=38,20/V.

3) Tounocts BuzupoBanus mV=60"/V, 60”-kpuTud yroim.

21. OpuentupoBanue JuHu. CKJIOHeHHWe MATrHUTHON CTpeJKH M CcOJIM:KeHue
MEpPHANAHOB. A3UMYTbI, JMPEKIHOHHBbIC YIJIbI H PyMObI
OpueHntupoBath O0OBEKT (HANpaBlI€HHE) — ONPENCIUTh €ro PacloJIOKEHUE OTHOCHUTEIBHO
M3BECTHOT'O HalpaBJIeHUs (CeBEp-IOr).
B cucreme npsiMOYroJIbHBIX KOOPAWHAT yIIaMH OPUEHTUPOBAHMS SIBIISIFOTCS AUPEKLIIMOHHBIN YyroJl
U pyMmO.
JIUpEKIIMOHHBIM ~ YIJIOM O  HA3bIBAIOT TOPU3OHTAJbHBIA  yrojl, OTCUUTHIBAEMBIH  OT
MOJIOKUTETILHOTO HANpaBJIEHUs JIMHUY MapajuleIbHON ocu abCIce, Mo X0y YaCOBOU CTPENKH J10
HalnpaBJIeHUs opueHTUpyemon auHuM. M3m. ot 0° mo 360°. [IMpeKuMOHHBIH yrojl B pa3HBIX
TOYKaX MpsMOM OJuHAKOB. CBS3b MEXKAY a3UMYTOM W JTUPEKIMOHHBIM yrioMm: A=oty (-y-
3amajHoe CONMKEeHNEe MEpUINaH, +y - BOCTOUHOE COMMKEHUE MEPUIHAH) Olos=0lypt180°. It Toro
YTOOBI BECTH BCE BBIYMCIICHHUS C YIJIaMU NIEPBON YETBEPTH BBOJAUTCS MOHITHE pyMOa.
A3MMYT — TOPU3OHTAJIBHBIM YToJI, OTCUMTHIBAEMBIH OT CEBEPHOI'O HAIIPaBJIECHUS HCTUHHOTO
Mepuauana, u3M. ot 0° 1o 360°. A2-1=A1-2 +180° + .
PymMO — oOCTpBIi TOPM3OHTAJBHBIM Yroj, OTCUMTHIBAEMbIM OT OJMDKAHIIEero HarpaBlIeHHUs
MepuarMaHa (ceBep WM IOT) 10 3aJaHHOro HampamieHus. M3m. ot 0° go 90°. OGpatHblil pymMO
OTJIMYAETCS OT MPSAMOTO TOJIBKO MPOTHUBOIOJIOXKHON CTOPOHOH CBETa.
22. Kaaccudukauusi HUBeJIHPOB M HUBEJIHPHBIX PeeK
B 3aBucuMOCTH OT YCTpOMCTB, NPUMEHSEMBIX MJs TNPHUBEICHUS BHU3HPHOW oOcH TpyOBl B
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TOPU30HTAIFHOE TOJIOKEHUE, HHUBEIUPbl W3TOTABIMBAIOT JIBYX BHJOB - C IWIMHAPUYECKUM
YpOBHEM Ha 3pUTEIbHOU 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 mist auBenupoBanus I11 u IV kmaccos;
B) H-10 - rexanueckue i Tonorpauyeckux ChbeMOK U IPYTHX BHIOB HHKEHEPHBIX PadoOT.
Uucno B Ha3BaHMM HUBEIMpPA O3HA4YaeT CPEIHIOI KBAaIPATUYECKYIO MOTPEIIHOCTh B MM
HUBEIUPOBaHUSA Ha | kM aBoWHOro xoza. /lns o0o3HaueHUsT HUBEIUPOB C KOMIIEHCATOPOM K
nudpe mobamnsercs OykBa - K, a ajg HUBETUPOB C TOPU3OHTAIBHBIM JUMOOM - OykBa JI,
Hanpumep H-10KJI.
23. BzaumopeiicTBue IMPEeKIMOHHBIX YIJIOB U pyMOOB
CBsi3b 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 yrija. [lonsitue o MO BepTHKAIBHOIO
Kpyra JIumo6 ecTko CKperieH co 3puTeNbHON TpyOoil. Annaana Bceraa
Heno/iBWKHA. HeoO6xonuMble yciioBust U3BMEPEHUS:
1) Bu3MpHAas OCh JIOJDKHA TPOXOIUTH Yepe3 HyseBoi auamerp sumba (00-1800).
2) Och ypOBHs I0JDKHA OBITh ApaUIeIbHA HYJICBOMY JTHAMETPY aluIabl.
Ecnu 5Tu ycnoBusi BBIMOIHEHBI, TO MPU FOPU3OHTAIBLHOM 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 mkaie BepTUKaIbHOTO Kpyra, Ipu
KOTOPOM BU3UPHAsI OCh 3pUTEIILHON TPYObl TOPU30HTAJIbHA, A MY3bIPEK YPOBHS HAXOIUTCS B HYIIb
nyHkTe)3mepenue yrina Hakiaona npu KIL
V- YroJ HakjJOHa MEX]y HalpaBJICHUEM BHU3UPHOM OCH M €€ NOPU30HT IIpoekuuel, R- orcuer no
aum6y mpu KII, M - nabmrogaemas touka. v=R-MO. Ilpu KJI L-orcuer mo nmum0Oy mpu KIJL
v=MO+(3600-L), v=MO - L.
VY pa3snuuHBIX THUIOB TEOJOJIUTOB OLU(POBKA BEPTUKAIBLHOTO Kpyra He oJuHakoBas. J[o Hadana
M3MEpEeHUH HEOOXOIMMO IOCMOTPETh OIMU(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 HUBeIMpPa ¢ KoMnencaTopoMm. IloBepku, I0cTHPOBKH
Hapogsmuii BunT, Kopmyc nuBenupa; OO0wbektuB; bapaban kpemanbepsl; Oxynsp; 3puTenbHas
TpyOa; Kpyrislit ypoBeHb (s MpeaBapUTENbHOW YCTaHOBKU mpubopa); 3epkano; [loxbemHble
BuHTH; Dokycupyromas nun3a; [lomBmxkHas mpusma KomreHcatopa; HemoaBmkHas mpusma
kommneHcatopa; Cerka Hutei; lemndep.
[ToBepku: 1) Ock Kpyriaoro ypoBHs A0JKHA OBITH TapajljielbHa OCHOBHOM ocH 2)BepTukanbHbIN
HITPUX CETKW HUTEW JOJKEH OBbITh MapajulesieH OCHOBHOW ocu 3)Bu3MpHBINA J1yd AOKEH ObITh
TOPU30HTAJIEH B IIpe/eiaX yrila KOMIIEHCAIUH.
26. PemieHue mpsiMoii reojie3n4ecKkoii 3a1auu
[Tpsmoii reose3nueckoit 3aa4eil - Ha3bIBAIOT BBIYUCICHHE T€0/Ie3UYECKUX KOOPJUHAT - IIUPOTHI
U JIOJITOTHI HEKOTOPOM TOYKH, JIeKaIlell Ha MOBEPXHOCTH 3€MJIH, [0 KOOpJAUHATaM APYroil TOUKH
U 10 M3BECTHBIM JUIMHE M JUPEKUMOHHOMY YIJy MAHHOTO HANpaBJIEHUS, COCTUHSIOIIEH 3TH
TOYKH.
Jlnst ompeneneHuss KOOPAWHAT TOYKH B HPSAMON TI'e0[e3MUecKOi 3ajade OOBIYHO MPUMEHSIOT
bopMmyIIbI:
1) Hax 0K /IeHHS PUPAIICHUIA:

2) HaxOXIEHUS KOOPIMHAT:
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27._T'eomerpuueckoe HuBeanpoBanue. [lopsiiok pa6orsl Ha ctanun. KoHTpob u3mMepeHust
['eomeTpruueckoe HHMBEIMPOBAHHME BBIIOJHAETCS T'OPU3OHTAJIBHBIM  Jy4YOM BHU3UPOBAHUS.
['eomeTpuueckoe HUBEIUPOBAHUE, MPU KOTOPOM IPEBHIIMICHUE MEXKAY TOYKAMU MOJY4YalOT Kak
Pa3HOCTh OTCUETOB MO PEMKaM MPH FOPU30HTAIBLHOM I0J0KEHUHA BU3UPHON OCH HUBEIUpPA. DTOT
METOJI SIBIISIETCS Hauboyiee MPOCTHIM M TOYHBIM, HO IMO3BOJSET C OJHOW MOCTAHOBKH MpUOOpa
MOJIYYUTh MIPEBBIIICHUE HE O0sIee JUIMHBI PeHKH.

28. Pemienue o0paTHOii reoie3u4eckoii 3agaun
B oOparHoii reoie3nueckoi 3aaaue HaXoIAT JUPEKIUOHHBINA YTOJl K PACCTOSIHUEC:

1) BBIYHCIAIOT PYMO 1O opmyIie:

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

[lepBas Bropas TpeTns UeTBepras
YETBEPTH:

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

3) ompenemnstoT pacCTOSIHUE MEXKy TOUKaAMHU:
S =+Ax? + AY?

29. M3mMepeHue IJIMH JIMHUI ONTHYECKMMH AajibHOMepaMu. [IpuHIuN u3MepeHus
PACCTOSIHUSI HUTSAHBIM JaJ1bHOMEPOM
[IpeacraBurenemM ONTHYECKOrO JAJIbHOMEPA € IOCT YIVIOM SIBJIIETCS HUTSHOW nainsHOMep.Teop
HUTSHOTO JalbHOMepa. T.M — Ha MOBEpPXHOCTH 3€MJIM, 1T-OCh MHCTpyMEHTa, 00- 0o0BbeKkTHB, F-
¢doxyc, P-paccrosiHue Mexny AambHOMEpPHBIMM IUTpuXaMu, AB-HuBenupHas peiika, n-Koj-BO
JeNIeHU Ha pelike, -MaJblii mapaijiakT yroi, 0-paccTOSIHUE OT OCH 0 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 main, torma ctg(p/2)=2ctgP, D'=n*ctgf. O603naunm ctgf=k-kord nampHOMEpA,
torna D=kntc. B coBpemennbix mpubopax: c¢=0,Im-mano, [=34°,38, ctg34’,38=k=100.
OtHocHTeNnbHAS OMIHOKA U3MEPEHHSI PACCTOSHHSL HUTSHBIM JaidbHOMepoM: 1/300-1/400.
30. CniocoObI onpeejieHHs IUIOIIAeH HA MUIaHAX M KapTaX, MX TOYHOCTh
- I'padmueckuii. 3akmouaeTcss B pa3OMBKEe ydacTka Ha IJIaHE HAa MpPOCTEUIINE (QUTYpHI,
BBIUMCIIEHUH TUIOIIAZeH MX B OTAENBHOCTH M TOCIeylolleM cyMMupoBaHuu. OmpeneneHue
AIIEMEHTOB (GUTYP JJIsl 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 cnenuanpbHOrO mpubopa — TtiaHumerpa. Hambonee
yIoTpedisieMble — MOJSIPHbIE TNIAHUMETPHI (COCTOUT U3 JIBYX PbIUaroB)
HaubGonee tounbiii — anamutuuyeckuit cmoco® 1/1000. ToyHOCTh oOCTanbHBIX CIOCOOOB
XapaKTEepPU3yeTcsl  OTHOCUTEIbHBIMU  IOTPEHIHOCTSMH:  Mexanumdeckuit —  1/200-1/300,
rpaduyeckuii — 1/100.
31 U3mepenue BepTUKAIBbHOTO yr.a. [lonsitue 0 MO BepTHKAJIBLHOIO yriia
JInMO 5keCTKO CKpETIIeH CO 3pUTeIbHOM TpyOoi. Aniana Bceria HemoABHKHa.
Heo0xoauMeie ycioBust H3MEpEHUS:
1) Bu3HpHast 0Ch JOJKHA MPOXOAUTE Uepe3 HyeBoi auametp tumoOa (00-1800).
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2) Och ypOBHsI I0JDKHA OBITh apauIeibHA HYJICBOMY JHAMETPY alHIajIbl.

Ecnu 5Tu ycnoBus BBINOJHEHBI, TO MPU TOPU3OHTAIILHOM MOJIOKEHUU BU3HPHOM OCH OTCUET MO
BEPTUKAJIBLHOMY KpPYyry AOJDKeH ObITh paBeH (. OOBIYHO 3TH YCIOBHS HEMHOTO HApYIICHBI, H
OTCYET OTJIMYAeTCs OT HyJs — «MecTo Hyls» (MO - oTcueT 1o 1mkajie BepTUKaIbHOTO Kpyra, Ipu
KOTOPOM BU3UPHAsL OCh 3PUTEIBHONU TPYObl TOPU30HTANIBHA, a MTY3BIPEK YPOBHS HAXOAUTCS B HYJIb
MTYHKTE)
N3smepenne yrina nakinona npu KIL
V- yroJl HaKJIOHa MEXJly HalpaBJIeHHEM BU3HPHOM OCH U e€e TOPHU30HT mpoekiuei, R- orcuer mo
mumOy mipu KII, M - mabmromaemass Touka. v=R-MO. IIpu KJI L-orcuer mo nmum0Oy mpu KIJL
v=MO+(3600-L), v=MO - L.
VY pa3nuyYHBIX THUIIOB TE€OJOJIUTOB OIH(POBKA BEPTUKAIBHOTO Kpyra He ofuHaKoBas. Jlo Hadama
M3MEPEHU HEOOXOIUMO IMOCMOTpPeTh Onu(dpoBKYy, a 3areM npumeHsaTh Gopmyasl.. Y T-30-
ouugppoka or 00 103600 mporuB uacoBoit crpenku. v=(L-R-1800)/2, MO=(R+L+1800)/2,
v=MO-R-1800=L-MO.

32. llorpemHOCTH reoge3nyecKux usMepennii. CBOMCTBA CIy4aiiHbIX NOTPEeIIHOCTeN

H3MepeHuit

Ecnu npuHATE KaKyoo-TO B-HY 32 UCTUHHYIO X, U3MEPUB €€, MOJIyduM pe3yibTar u3mMepenus l. 1-
X=A, A - uctuHHas omMOKa MOTPEIIHOCTU H3MEPEHHs B OOILEM ClIy4ae paccMaTpUBAIOT Kak
CYMMY TpE€X COCTaBJIAIOIINX €€ BUJIOB IIOIPELIHOCTHU: TpyOOii, CUCTEMATUUYECKO, CIIyYailHOM.
OmmOku OBIBAIOT: 3JEMEHTapHbIe (3aBHCIAT OT OAHOTrO (paKTopa), COBOKYMHBIE (HECKOIBKO
(baxTOpOB), 1O MPOUCXOKICHHIO, TIO IPUIHHE.

Knaccudukanus omnbO0YHBIX HU3MEPEHU:

1. I'pyOble ommOKH, KOTOPBIE IIPH 33/1aHHBIX YCIOBUSIX U3MEPEHUN MPEBbIILIAIOT
yCTaHOBJICHHBIHN Mpefen. ['pyObie omubKu — pe3ynbrat npocuera. Mx oOHapyKuBaroT
MOBTOPHBIMU U3MEPEHUSIMH U UCKITFOYAIOT.

2. CucremaTnyeckue olMOKU, KOTOPbIE COXPAHSIOT CBOI 3HAK U B-HY WJIM U3MEHSIIOTCS 10 B-
He B HeOoNbIINX npejaenax. Bo3HUKaloT u3-3a HeNpaBUIbLHONW METOJUKN U3MEPEHHUI,
HEHUCIIPaBHOCTH MPpUOOpa, BHEIIHUX YCIOBUHN. VX MOJHOCTBIO UCKITIOUUTH HENb351, MOKHO
YMEHBIINTb.

3. Cayyaiinple oMOKH, XapaKTep U BIMSHUE KOTOPBIX HA KaXJ10€ OTJEIbHOE
M3MEPEHUE OCTAIOTCSI HEM3BECTHBIMH.

CBolicTBa cirydyaliHBIX MOIPEIIHOCTEN:

- CiydaiiHast ommOKa B 3aJJaHHBIX YCIIOBHSX M3MEPEHHUsS HE MOXKET INPEBBIIIATH
YCTAHOBJICHHOT'O MpeJiena;

- [TonoxxutenpHBIE U OTPUIIATETHHBIE OIIMOKH PABHOBO3MOYKHEI,

- Mabsle o aGCoOMIOTH. B-He OIIMOKH BCTpevaroTes yaile, yeM Oomnbiuue;lIpenen cpeanero
apu(pMETHYECKOT0 U3 CYMMBI CIy4ailHON OIIMOKHM CTPEMHTCS K HYIIO, €CIIU YUCIO U3M. M
CTpEMUTCS K OECKOHEYHOCTH.

33. HuBestupoBanue. MeToabl HUBETHPOBAHUA
HuBennpoBanue-n3MeHEeHNE NPEBBILICHU.
-['eomeTprueckoe HUBETMPOBAHUE - BBITIOIHAETCS] TOPU3OHTAIBHBIM JTy4OM BU3UPOBAHUS
-TpuroHomeTpuuecKkoe — BBIIOIHIETCS HAKJIOHHBIM JTy4YOM BU3UPOBaHUS.
-Ouznueckoe - OCHOBAaHO Ha WCIOJIB30BAaHWU PA3NMYHBIX (Pu3nyeckux sBiaeHui (Oapomerp.
HUBEJINPOB.,TUAPOCTATHY. , [UIPOANHAMUY. )

34. Kpurtepuu, ucnoJib3yemMble NP OLleHKe TOYHOCTH U3MepeHHUii

35. OnpeneJieHne HEIOCTYIHOTO PACCTOSTHUS

36. PaBHoTOouYHbIe U3MepeHusi. [lonsiTHe 00 apudmeTHUecKoii cepeaune
PaBHOTOUYHBIE — 3TO pe3yNbTAThl U3MEPEHNUN OJHOPOAHBIX BEJIWYMH, BBIIOJIHSAEMBIE C IOMOIIBIO
pruOOpPOB OTHOTO KJIacca, OJHUM U TEM K€ METOJIOM, OJJHUM HCIIOJIHUTENIEM MTPH OJHUX U TEX Ke
ycnoBusIX. Bee ocranbHble M3MEpEHUs: OTHOCATCS K HEPABHOTOYHBIM.

37. HuBesiupoBaHHe MOBEPXHOCTH KAK MeTO/l CbeMKH

38. Ouenka kayecTBa QyHKUMHA H3MePEHHBIX BeJINYMH
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39. MeToabl TonorpaguyecKuX CbeMOK

40. JInneiinbie u3mepenus. [IpuHoun n3mMepenus AauH JuHuii. IlpsiMble u

KOCBEHHbIE H3MePeHUsI
KocBenHslii crioco0 u3MepeHust pacCTOsIHUM.
W3mepenue paccTOsSHUS C IIOMOINBIO JAJIBHOMEPOB. Pa3nnuaroT nanbHOMEpPBI: ONTHYECKHE,
CBETOJAJIbHOMEPBI U pasnoAanbHoMephl. [IpuHIMN n3MEpeHNne pacCTOSHUS CBOAUTCS K PELLIEHUIO
TPEYroJIbHUKA, B KOTOPOM MO MajoMy yriay P W MpOTHBOJICKalIeH cTopoHe (0a3ucy) b HYKHO
BBIUUCIIUTH pacctosiane D. D=b*ctgf}
Paznuuaior nanbHOMEpHI: C IOCTOSHHBIM YTJIOM M IIEPEMEHHBIM 0a31COM, C IIOCTOSTHHBIM 0a31cOM
U rnepeMeHHbIM yriaoM. llpeacraBurenem onTuy JajJbHOMEpPAa C IOCT YIJIOM SIBJI HUTSHOM
JaJIbHOMED.
B none 3peHus TpyObl TeOAONMTAa MMEIOTCS AONOJIHUTENbHBIE IUTPUXU (JAJIBHOMEPHBIE); OHH
IIO3BOJISIFOT C TOMOUIBIO PEUKH C JEJIEHUSIMU U3MEPUTH PACCTOSHUE OT TEOJ0JIUTA 10 PEUKH.

41. HepaBHoTOo4YHbIe u3MepeHus. [lonsitue Beca
HepaBHOTOUHBIE U3MEPEHUS — MU3MEPEHMsI, BBIIIOJHEHHbIE B PA3JIMYHBIX YCIOBUSX, MPUOOpaMu
Pa3IMYHON TOYHOCTH, Pa3IMYHbIM YHCIOM IPUEMOB U T.1.
HagnexxHocTh pe3ynbrara, BBIpaXCHHAs 4YHUCIIOM, HasbplBacTcsa €ro BecoM. Yem HanexHee
pe3ynbTar, TeM Ooblle ero Bec. Bec cBA3aH ¢ TOYHOCTBIO pe3ysibTaTa M3MEPEHHUs, KOTOpas
XapaKTepU3yeTcs CPeNHEN KBalpaTUUeCKON orpeHocTh0. [loaToMy Bec pe3ynbrara n3MepeHus
[IPUHUMAIOT 0OPAaTHO MPONOPLHUOHAIBHBIM KBaJApaTy CpelHEH KBaApaTUUECKOM MOrPEIHOCTH.
[To ompenesnenuo Beca p ero odlIee MaTeMaTHIECKOE BBIPAKCHUE MOXKHO 3amucath: Pi = ¢/m2i,
I7Ie C — HEKOTOpas MOCTOSIHHAsE B-Ha — KOd((PUIMEHTY MpONOpPLUOHAIBHOCTH, M — CpeIHss
KBaJpaTH4ecKasi OuIMOKa U3MEpEeHHsl.
OOBIYHO BEC KaKOro-ImO0 pe3yabTara MPUHUMAIOT 32 €AMHUILY B OTHOCHTEIBHO €r0 BBIYHCIISIOT
BECA OCTAJIbHBIX HEU3BECTHBIX.

42. Buabl reoge3nveckux u3MepeHuii Ha MecTHOCTH. CyIIIHOCTH YIJIOBBIX,

JIMHEHHBIX H3MEPEHUH H U3MEePEeHNH NPeBbIIeHH

43. Oco0eHHOCTH ChbeMKH 3aCTPOeHHBIX TePPUTOPHIi

44, UcToYHUKHY OINOOK YII0BBIX M3MepeHuil. OLeHKa TOYHOCTH Pe3yJibTATOB

YIJIOBBIX H3MEPEHUH
OmuOKM YIIOBBIX H3MEpPEHUH — CllydallHble W CHUCTEeMaTHYeCKue — JeNSIT Ha TpU TPYIIbL:
JUYHBIE, TPUOOpHBIE W U3-3a BIMSIHUSA BHeIIHeH cpensl. Haubosee TpyaHO ycTpaHUTh
CHUCTEeMAaTHYeCKue OIIMOKH, IO3TOMY HX HEOOXOJAMMO THIATEIbHO H3y4aThb M CBOJAUTH K
MUHUMYMY IIyT€M BBEJEHHS IIONPABOK MU COOTBETCTBYIOIIEH OpraHMU3ali H3MEpPEHHI.
Bnusaue ciydaiiHpix omMOOK 0CHa0NAI0T, YBEIMYMBAs YMCIO MPHUEMOB M3MEpPEHHH [0
ONPEACIICHHON BETNYNHBI.
JlnuHble OIMOKN U3MEPEHHUI BO3HUKAIOT M3-32 HECOBEPILIEHCTBA CUCTEMbI HAOII01aTeNb-TIPUOOp.
K nMYHBIM MOYKHO OTHECTH Cily4alHble U CHCTEMaTHYeCKHE OIIMOKH BHU3MPOBAHMS, CIlydyaliHbIE
OLIMOKM COBMEIEHHUSI N300paKeHUH IITPUXOB JTUMOA U OTCUMTBHIBAHHS MO IIKale ONTHYECKOTO
MHUKpPOMETpa; CHCTEMaTH4YecKhue OMMOKM H3-3a HEOJMHAKOBOM OCBEUIEHHOCTH IITPUXOB
numoa,

OIMOKM OTCYeTa MO0 HAKIAAHOMY VYpPOBHIO, TIO3BOJIAIOIIEMY OMPEIENATh IONPaBKU B
HaIlpaBJICHUH 33 HAKJIIOH BEPTUKAIIBHON OCH TE€OJOJINTA.

[TpuGopHbIe OMMOKM BO3ZHMKAIOT M3-32 HETOYHOTO M3TOTOBJICHHUS Y3JIOB U JETaled, OCTaTOUHBIX
MOTPEIIHOCTENH PeryIMpoOBKY MPUOOpa U IOCTUPOBKU U T.M. K mpuOOpHBIM OTHOCST OIIMOKH M3-3a
pa3nuyKsl HOMUHAIBHOM U (paKTHUECKOW IIeH JeNeHHs OKYJISPHOTO U OTCUETHOIO MUKPOMETPOB,
MOTPEIIHOCTH XoAa (OKYCHUPYIOIIEH JMH3bI 3pUTENBHON TpyObl, SKCLEHTPUCUTET JuUMOa U
aNuaaabl, OMMOKK TUAMETPOB JIMMOA, KOJUIMMAIIMOHHBIE OIMOKH, OIIMOKM M3-3a HAKJIOHA OCH
BpallleHus TpyObl, BEPTUKAIBHOM OCH TEOJ0JIUTA, TUMOa, OMNOKU BCIEACTBHE TEMIIEPaTyPHBIX
nedopmaruii y310B TEOA0INUTA U JP.

Omunbku n3-3a BIMAHUS BHEUIHEH Cpebl SBISAIOTCS HamOosiee CYIECTBEHHBIM HCTOYHHUKOM
CHCTEMAaTUYeCKHX OMIMOOK NpU YITIOBBIX HM3MEpeHHsX. B mepByio odepenb K HUM OTHOCST
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OINITHYECKYIO pedpaKIfIio, KOTOpasi, €CIM HEe MPUHITH MEp 10 €€ y4eTy, JUMUTHPYET AajbHenIee
MOBBILIEHNE TOYHOCTH YTJIOBBIX M3MepeHuid. K 3Toil rpynmne oTHOCIT OmMOKU U3-3a Kpy4eHHUS U
THYTHS T€0/1€3MUYECKUX CUTHAJIOB U Jp.
45. BoicoTHOE 000cHOBaHMe Tonorpaguyeckux cbemMok. IloJsieBble 1 KaMepajibHbIe PA00ThHI
46. OTcueTHbIE YCTPOHCTBA TEO10IUTA
47. TaxeomeTpuueckas cbéMka. CocTaB M NOPsSiAOK padoT
OTO OJHOBPEMEHHOE ONpECICHUE IUIAHOBOE M BBICOTHOE IOJIOKEeHHWE ToukHu. [lmanoBoe
MIOJIOKEHHE PEEYHBIX TOYEK, XapaKTePH3YIOUIMX penbed, ONPEeNeNsioT IMOJSAPHBIM CHOCOOOM.
PaccrosiHe wu3MepsIOT C TOMOINBIO HUTSHOTO JanbHOMepa. OTMETKH pEeedHbIX TOYEK
OIIpEAEIAI0T TPUTOHOMETPUUECKUM HHUBEJIMpPOBaHMEM. B mporecce TaxeoMEeTpU4eCKOH ChEMKHU
COCTaBJISIIOT a0pHUC, HA KOTOPOM IOKa3bIBAIOT HAIIPABIIEHUE CKATa CTPEJIKAMH.
48. lanbHOMepBI, MX KJIaccupukanus. [IpuHumn usmMepenust AJuH JUHUA
CBETOJAILHOMEPOM
Pa3znnyaroT najbHOMEpBI: ONTUYECKUE, CBETONAJIBHOMEpPHI, paavofaibHoMepbl. C MOCTOSHHBIM
YIJIOM U IEPEMEHHBIM 0a31COM, C IOCTOSHHBIM 0a3MCOM U IEPEMEHHBIM YTJIOM.
Mauteie mampHOMEpBI (Hacaaku) U3MepsroT paccrosaue a0 S00M £2mm; Gompmue 10 2000M ¢
MOrpeIHOCThIO 2-3 MM Ha 1kM xona. Bpems usmepenus 10-15 cekyHn.
B03MOXHOCTh U3MEPATH PACCTOSHUE C UCIIOJI30BAHUEM 3JIEKTPOMArHUTHBIX BOJH OCHOBBIBAETCS
Ha M3BECTHOM 3aBUCHUMOCTH MYTH S, MPOXOAMMOIO BOJHOHM 3a Bpems t. DTa 3aBHUCHUMOCTh
BBIPAXKAETCSl YPABHEHUEM IPSIMOJIMHENHOTO PaBHOMEPHOTO JIBHKEHUS: S=Vt.
B opHoli TOuke HaXOAWTCS TpHEMO-TIEpelaTUMK, B JApPyroi — orpaxarenb. CHUTHaT OT
neperaTyvKa HampaBiseTCs B IPUEMHUK OJHOBPEMEHHO IO JBYM IMyTSIM: Ha JUCTaHLMIO —
«U3MEpUTENbHBIN», U HEMOCPEJACTBEHHO 0€3 BbIXOJa Ha JUCTAHIUIO — OMOPHBINA. T.K. CUTHAJbI
00pa3oBaHbl OJJHIM MEPEIATIYNKOM, TO X Pa3IMUUe 3aBUCHUT OT Pa3HOCTHU ITYTH.
49. Crioco0bI CbEMKH CUTYAlHH MECTHOCTH
CymectByeT 5 crioco6oB: 1)Crioco0 mpsimoyronbHbix koopauHat (Ilepnenaukymnspos); 2)Crocod
noysapHeix koopauHaT (mg=1/2000); 3)Cnoco® yrnoBod 3aceyku (OMIIOIAPHBIX KOOPAMHAT)
IMpUMEHSIETCA JUIsl ChbEMKHM YAANCHHBIX coopyxkeHuil; 4)Croco0 nuHelHOW 3aceuku. JlinHa
M3MepsIeMO JTMHUU He JOJKHA MPEBBIIATh AIHHBI padoueit Mepsl; 5)Criocod CTBOPOB.
Pesynbrarel u3MepeHuit 3aHOCAT B CIIEIUATBHBIN XKypHAI — adpuc.
50. OcHoBHbIe cBeIeHHS O Ie0Je3UYeCKNX CeTSIX U MeTOAaxX X CO31aHus
I'eonesuueckast cetb — 3TO Tpymnna 3aUKCUPOBAHHBIX HAa MECTHOCTH TOYEK, IS
KOTOPBIX ONpeAeNeHbI TaHOBbIe KOOpaAuHATHI (X 1 Y) B MPUHATON IBYXMEPHOU cUcTeMe
KOOpJIUHAT
IIpyHIMII TOCTPOEHNUS T€OA. CETEM:
OT OOIIET0 K YaCTHOMY
0T OOJBIINX PACCTOSHUIN K MEHBIINUM PACCTOSHUSM
OT 00JIee TOUHBIX U3MEPEHUIN K MEHEE TOUHBIM.
MeTopl TOCTPOEHHUS FE0AE3NIECKUX CETEH:
1. Tpuanrynsuus - co3aeTcs MyTEM MOCTPOEHUSI HA MECTHOCTH MPOCTHIX (DUTYP, Yallle BCErO
— TPEyroJibHUKOB. Bo BceX TpeyroiabHUKaxX U3MEpSIOTCS TOPU3OHTANIbHBIE YIJbl; CTOpOHY Ab
U3MEpPSIOT CBETOIaIbHOMEPOM WIIM PaJMOAAIEBHOMEPOM. 3aTEM 110 TEOPEME CHHYCOB
BBIUHCIISIIOT CTOPOHBI TPEYTOJILHUKOB, MOCJE PEIIAIOT MPSIMYIO FE€0Ie3UYECKYIO 3a4auy.
2. Tpunarepauus — U3BMEPEHUE BCEX CTOPOH CBETOAAILHOMEPOM UJIH PaiiolaIbHOMEPaMHU.
Boruncnstor ropu3oHt yrisl. [locnenyromye BIYUCIEHNs CMOTPH METO TPHAHTYJISLIUH.

MeTtoabl TpUAHTYISIIUU W TpUJIATepallud 1EJIecOO0pa3HO UCMOJIb30BaTh HA  OTKPBITHIX
TEPPUTOPUSAX (CTENb, YCTHIHS, 3aJIECEHHAsI TEPPUTOPHS (HAl IYHKTOM CTPOMUTCS CUTHAI)).
3.IlonuroHomMeTpusi — yHUBEpCAIbHBIA METO/ NCIOIB3YETCs KaK Ha OTKPHITOM MECTHOCTH,
TaK U Ha 3aKpbITOH (B ropojiax). 3MepstoT TOpU30HT yIIibl U CTOPOHBL. OT TUPEKIIMOHHOTO
yria aA-b croponsl Ab nepexondar k aupekunoHHomy yriry oaA-1 croponsl Al. ITo uzBectHomy
JUPEKIIMOHHOMY YTy M U3MEPEHHBIM FT'OPU30HTAIBHBIM YIJIaM MOKHO BBIYMCIUTH
JUPEKLUOHHBIE YIIIbl CTOPOH. 3Hast o ¥ d (JUIMHY CTOPOHBI) MOKHO BBIYUCIUTH KOOPIUHATHI
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HCKOMBIX TOYEK.
51. To4HOCTH reOMeTPHYECKOro0 HUBeTUPOBaHUA. MCTOYHMKH 0INOOK M3MepeHHs
NMPeBbINIEeHUIT U CIIOCOOBI U3 0C/Ia0/IeHUs
52. YcTaHOBKA Te010JIMTA B padoyee MoJI0KeHHE
53. CyIIHOCTh TPMTOHOMETPHYECKOI0 HUBEJUPOBaHKsl. BbIB0o 0CHOBHOM (hopMYyJIbI

TpuroHomeTpruyeckoe HUBEIUPOBAHUE — OINPEICIICHUE BBICOT TOYEK 3EMHOM IOBEPXHOCTH

OTHOCHUTEJIbHO MCXOJHOM TOYKHM C MOMOUIBIO YIJIa HAKJIOHA BU3UPHOIO JIy4a, IPOXOASILEro Yepes

JIB€ TOYKU MECTHOCTH,

BBINONHAIOT TPUTOHOMETPUYECKOE HUBEIMPOBAHUE C IMOMOIIBIO TEOAOJUTAa B TOYKE A yroiu

HAaKJIOHa V BHU3UPHOIO Jy4ya, NPOXOJSIIEr0 uepe3 BU3MPHYIO Lielb B Touke B, u 3Has

TOPU30HTAIFHOE PACCTOSIHUE S MEXKIY STHMU TOUYKaMHU, BHICOTY MHCTPYMEHTA | U BBICOTY IeNH a

Pa3HOCTh BBICOT h 3THX TOYEK BBIYUCISIOT 1O popmyie: h = stgv + | - a.

53. OmnpeaesneHue BbICOTHI HEOCTYITHOTO COOPY KeHHUSI
54. Cnioco0bI reoMeTpU4eCKOro0 HUBEJIUPOBAHMUS

['eomeTprueckoe  HHUBEIUPOBAHWE  BBINOJHSAETCS  FOPU3OHTAIBHBIM  JIy4OM

Bu3upoBanus |1)HuenupoBanue u3 cepenuusl HA=HB+h

2)HuenupoBanue Brnepen. LlenmecooOpa3HO NpUMEHATH B TOM Cilydae, KOrja Ha HeOOJbIIOM

y4acTKe HEOOXOAMMO OIPENeIUTh MPEBBIIICHHE WIM BBICOTHI HECKOIBKHX TOYEK. YJIO00HO

BBICOTBI TOYEK OIPECISATh Yepe3 ropu3oHT npubopa. h=i-bHI'TI=HA+i, HB=HITI-b.

55. BbicoTHOE 000cHOBaHMe TONOrpaduyeckux cbeMok. [lojieBbie 1 KaMepajibHbIE PadoThI

Touku BBICOTHOTO 0OOCHOBaHMS, KaK IIPABUIIO, COBMEUIAIOT C TOUYKAMH IIAHOBOTO 0OOCHOBAHMSI.

BoicoTHOE 000OCHOBaHME CO3HAIOT METOJAAaMH T€OMETPUYECKOTO0 WM TPUTOHOMETPUUYECKOTO

HUBEJIUPOBAHUA. Y IaJICHUE HUBEIUpPA OT peeK MOJKHO mpeBbimarh 150M. Pa3HocTh 1uieu He

nojpkHa npesbimats 20M. HuBenupyror nmo 1ByM cTopoHaM pelku. PacxokeHue nmpeBbIIEeHUM

HE JJOJDKHO MPEeBbIIATh £4MM.

56. IlonsiTue 0 TOonorpauyecKuX KapTax M miaHax

[Inan - ymeHbIIEHHOE M TOJ00HOE H300pakeHHWe Ha Oymare CHUTyaluH peiibeda MECTHOCTH

(OpTOroHanbHOE MPOELUPOBAHNUE YYAaCTKOB 3eMHOM mNoBepxHocTH 20x20 Ha TOPHU3OHTAIBHYIO

MI0CcKOCTh) Macmta6-10 1:5000

Kapra - ymeHnbiieHHOE N300paXkeHHEe Ha TUIOCKOCTH, COCTaBJIEHHOE B Npoekuuu ['aycca-Kprorepa,

coziepkaiiee n300paxxeHue CUTyalun peiabeda ¢ yuerom kpuBu3Hbl. Macimtad-c¢ 1:1000
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