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@oH/I OIEHOYHBIX CPENCTB Yy4eOHOH JUCIUIUIMHBI/MEKIUCIUILIAHAPHO!
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ITacmopt
(oH/1a OLI€eHOYHBIX CpPe/ICTB
no AucoumuinHe _I'eode3us ¢ ocHogamu yepueHusl

Koa koHTpo/MpyeMoii
Ne KOHTpOJII/IpyeMLIe pa3zaesibl (TEMBI) 2 P Py HaumeHoBaHue
KOMITeTeHLIUM (U1 ee
/n JUCLATIIMHBI* OLIEHOYHOT' 0 Cpe/CTBa
4yacTH)
1| Pa3pen 1. BBejeHue B reojie3uio
OK1- OK9 Konnoksuywm, pedepart,
Tema 1.1. BesieHuve B reozie3uto TIK1.1. JIOKJ/aJi, TeCTUPOBaHHe
2 Pa3pen 2. 3yyeHue u ocBoeHHe TecT, pacyeTHO-
OCHOBHBIX Ka OK1-0K¥9; P
prorpagueckux rpaduueckast pabora
td
fipofieccon HK2.6 camocTosTe/bHas pabora
IK 3.1 ’
3alauu
3 Paspgen 3. VIsyueHue u 0CBOeHUE KoJ/UTOKBHYM, pacyeTHo-
OCHOBHBIX I'e0fie3NUeCcKHX MPOoLeccoB. OK1-0K?9 rpaguueckast pa6ota
CyIIHOCTH TeOJ0/IMTHOM CheMKH IIK 3.1-3.4
3alauu
4 Pa3zgen 4. OcBoeHue TeOJOJTUTHON U PacueTHo-Tpaduueckas
HUBe/TUPHON CheMKH. OK1-0KH9 pa60Ta, 3ajaunt
IIK 3.1-3.4

Bonpocel J/1s1 N0AroTOBKH K KO/IJIOKBUYMY
Ko/10KBHyM — 3TOCPe/ICTBO KOHTPOJISl YCBOEHUS yueOHOT0 MaTepHrasa
TeMbI, pa3jiesia Wik pa3/iesioB JUCIUIUIMHBI, OpTraHN30BaHHOE KakK yueOHoe
3aHsATHeE B BUZle cobeceZioBaHMs TIperiofjaBaTesis CO CTy/IeHTaMHU.

BOl'lpOCLl AJIA KO/VIOKBHYMaA
no ducyunaute ‘I'eode3us ¢ ocHO8amu uepueHus»

1. Kak omnpepessieTcs MeCTOI0JIOKeHUe TOUeK Ha ITIOBepXHOCTU 3eM/In?

2. Cucremsbl reorpauueckux U reofie3nueckux koopauHat. Kakoe otinune
MeXXIy HUMU?

3. TlonsiTve 0 MpsIMOYrOJILHOW CHUCTeMe KOOpJMHAT (roCyZapCTBEHHOW U
cBOOO/IHOI1), TIO/ISIPHOM CUCTEME.

4., T'ocypapcTBeHHass CuCTeMa BbICOT U yCJOBHasg. [IpeBbillieHHWe MeXAy

TOUKaMHU.



5. [lonstye 006 W3MepeHHOW JMHUM Ha MECTHOCTH, €e TOPHU30HTaJTbHOM
TIPOJIOKEHHHU Ha TJIOCKOCTH.

6. IlonsiThe o riaHe, KapTe, Mpogue.

7.  Tlonstve o MaciuTabax: UYHC/IEHHOM, JIMHEMHOM, HMeHOBaHHOM,
roriepeyHoM. TOUHOCTb MaciiiTaba KapThl.

8. HaumeHbliiee fesieHue TrornepeyHoro Maciiraba, popmyra pacuera.

9. TIloHsaTtue o reorpadrueCKOM M MarHATHOM MepujuvaHaxX. CK/IOHeHUe
MarHUTHOW CTPesIKU.

10. A3uMyThI, pyMOBI 1 CBSI3b MEXKAY HUMH.

11. [louemy mnepexofaT OT a3UMYTOB K  JUPEKLMOHHBIM  yIJIAM.
IMpeKIMOHHBINA yToJ1 ¥ COMpKeHre MepU/IiaHoB.

12. Kakue /MHUM HaHeCeHbl Ha KapTe [Jis1 OTNpeJeseHus a3suMyTOB JIMHUM,
JIPEKIIMOHHBIX YIJIOB JIMHUM?

13. Kak omnpefensitoOT KOOPJWHATHI - MPSIMOYTOJIbHBIE W Treorpaduueckue,
TOUEeK Ha KapTax?

14. Yrto Ha3biBaeTcsi penbe)OM MeCTHOCTU, OCHOBHbIe (DOpMBI penbeda U
criocobbl ero 0TOOpaykeHus Ha IylaHaX U KapTax?

15. TloHsiITHe 0 rOPU30HTA/IH, 3a/I0)KeHUU penbeda U ceueHUH pesbeda.

16. Tlonstue 06 yk/ioHe muHUM, TpaduKke 3anoxkeHuil. OrmnpezeneHue
OTMETKH TOUKH, JieXKall[ed Me>X1y TOPHU30HTAJISIMHU.

17. O6BeKTbl U3MepeHU U eIMHULIbI (DU3MUEeCKUX BeTMUMH, IPUMeHsieMble B
reoiesuu.

18. CyiHocTb nporecca u3MepeHui, COBOKYIMTHOCTb YCJIOBUM, B/IMSIFOLIIMX Ha
pe3yJIbTaTbl U3MEPEHUsI ¥ ero TOYHOCTb.

19. Buzpl cbeMOK U TIpUMeHsieMble UHCTPYMEHTHI.

20. OOijee TmOHATHE O TIJIAHOBBIX U Te0fe3WyecKuX CeTsX, HUX
KJaccupuKalid, MeTOoJax BBICOTHOTO TIOCTPOEHMS, 3aKperyieHUsi [MyHKTOB
LIeHTPaMU U Hapy>KHbIMH 3HaKaMH.

21. Cyl[HOCTb TEO/JOJIMTHOU CheMKH, pUMeHsieMble PUOOPHI.



22. CremouHas reo/ie3nueckasi CeTb, OCHOBHbIe TpebOOBaHUS K MapaMeTpam U
PacroJIoKeHUI0 MyHKTOB CheMOUHOM ceTH. [IprBsi3Ka MyHKTOB CbeMOYHOU CeTH K
MyHKTaM IOCyJJapCTBEHHOU CEeTH.

23. Tunbl TEOAOMWUTOB, YCTPOMCTBO TeOJOJIUTA, TeOMETPUUEeCKHe OCH
TeO/0/IMTa U COOTBETCTBUE €r0 KOHCTPYKLIUU TIPUHLIUITY TOPU30HTA/IbHOTO yI/Ia.

24. TloBepKu IOCTUPOBKH TEXHUUECKOT'0 TeO0/IUTA.

25. V3mMepeHUe rOpU30HTA/IBHBIX YIJIOB, TOUHOCTb U3MEPEeHUS.

26. M3mepeHue CTOPOH XOJa MEpPHBIMHU JIeHTaMU U pyJieTkaMu. IlompaBku
BBO/IMbIE B M3MEPEHHbIE JIMHUU: 3a HAKJIOH JIMHUU K TOPU30HTY, 3a TeMIeparTypy.
TOYHOCTB U3MepeHul.

27. MeTtogsl 0OHapyKeHHUSI TPyOBIX OIMMOOK B IIO/IEBBIX H3MEpPEHUSIX U
BbIUKCJ/IEHUSIX.

28. OcobeHHOCTU BBIUMCIUTETBEHOW 00pabOTKM [uaroHajbHOTO XO7a,
TIPOJIOKEHHOI'0 MeXXY ITYHKTaMU paHee IOCTPOeHHOr'0 TeOJ0/IUTHOIO I10/IUIOHa.

29. CriocoObl CheMKHM XapaKTepHBIX TOUEK MECTHOCTH C JIMHHEeH W Touek
cheMouHbIX Xx0/10B (KoopauHupoBaHHe ToueK, Crocob TMOspPHBIX KOOpAWHAT,
criocob TieprieHJUKY/ISIPOB, JUHEMHbIX W YIJIOBBIX 3acedek, CIOCoObl CTBOpa W
obxoga). CocraBneHue abprica

30. IlocTpoeHne W HaHeceHHe TOYEK TeOOJUTHOrO XoZa (MOIMroHa) Ha
IIOCTPOEHHYHO CeTKY KOOpJYHAT.

31. HanHeceHue cuTyalyu c abpuca Ha IjiaH.

32. TIpUHIUIT TeOMETPUUECKOTO HUBETMPOBAHMS CTIOCOO0M U3 «CepeuHbD»
Y «BIIepen».

33. TloBepku U FOCTUPOBKU TEXHUUECKOTO HUBETMPOBAHUS.

34. MeTo bl OCTPOEHUS M Pa3BUTHS MJIAHOBOW TOCYyAAPCTBEHHOM CEeTH, UX
TOYHOCTb U UX 3aKpeIyieHre Ha MeCTHOCTH

35. BbICOTHBIE CeTH, CXema MX CO3[aHusl, TOYHOCTb ceTU. I[II0THOCTH
TyHKTOB MJIAHOBOU U BBICOTHOU CETH

36. Kakue cucteMbl KOOpAWHAT IIPUMEHSAIOT B Poccun?



Kpumepuu oyeHku:

- OIIEHKY «OM/IUYHO» 3aCTy>KUBaeT CTYAEHT, TOKa3aBIMK TI/IyOOKOe 3HaHHe
MaTepuana, yMeEIOIMM  CBOOOJHO  BBITIOJIHATH  IIPAKTHUECKWe  3alaHus,
rpeJlyCMOTPEeHHbIe MPOrPaMMOM, YCBOUWBIIMKA OCHOBHYIO U  [OTOJIHUTEIbHYIO
nUTepaTypy I0 MporpaMMe; yMeIolyii TPOsSIBUTh TBOPUeCKUe CIToCOOHOCTH.

- OLIEHKY «XOpOWO» 3aCly>XKMBaeT CTYJeHT, OOHapy>XMBIIWN TOJHOEe 3HaHUe
1M3yuyaeMOro MaTepuasa, YCHelIHO BBITIOMHSIOIIUKM TIpOrpaMMHbIe  3a/laHus,
YCBOMBILIUM OCHOBHYIO JIUTEPATYPy, PeKOMEeH/JOBaHHYIO B TIpOrpaMMe
- OLIEHKY «y006/1emeopume/nbHO» 3aCIyKUBaeT CTYeHT, OOHAPY>KUBIIIHKM 3HAHUS
OCHOBHOTO MaTepuajia B 00bemMe, HeOOXOAMMOM sl JanbHEHIIer yueObl U
nipe/icTostiel paboThI TI0 Tpodeccuu , CTIPABJISIONIUNCS C BBIMIOTHEHUEM 3a/laHuH,
MpeyCMOTPEHHBIX  TPOTPaMMOW, 3HAaKOMbIA C OCHOBHOW JIUTEpaTypOH,
PEKOMEH/IOBaHHOM TPOrpaMMOM, HO JOMYCKArIUK TOTPElIHOCTA B YCTHBIX
OTBeTax W MPU BBINIOJIHEHWM MNPAKTAUECKUX 3aAaHui. O[IHaKO, 3THU HeI0YeThbl
CTYZIeHT MO>KeT CaMOCTOSITe/TbHO YCTPaHUTh 10/ PyKOBO/ICTBOM IMpero/iaBaTesl.

- OllIeHKa «Hey/JOBJIeTBOPUTEHLHO» BBICTAB/ISETCA CTYAEHTY, OOHapy’KUBIIIEMY
nmpobseMbl B 3HAHUSIX  OCHOBHOIO  yueOHO-IIPOrpaMMHOIO  MaTepualia,
JIOTTYCKAFOI[eMy TIPUHI[UITHANbHBIE OIMMOKM B BBIMIOJHEHWHW  3a/laHUM, He
CTIOCOOHOMY CaMOCTOSITE/IbHO WX YCTPaHATb W TIPOJjo/DKaTh 0OydeHue 0Oe3

JOIIO/IHUTEe/IbHBIX 3aHATUH T10 AUCHUIIIHE.

CocraBuresb B.B. JleBuyk
(noonucnb)

KoMIuteKT 3ajaHuM /I/isi KOHTPOJ/IbHO#M PadoThI
no ducyunaute ‘I'eode3us ¢ ocHOBamu uepueHus»

®oH/| TeCTOBBIX 3a/JlaHUM
1.¥Yros, OTCUuMTHIBaeMbIM OT CEBEpHOIrO HarpaB/eHUsI OCEeBOr0 MepHJuaHa [0

HarpaB/IeHUs] TMHUU MECTHOCTH.
a) pymb 0) rOpHU30HTABHBIN YTOJT

B) IUPEKLIMOHHBIN yTOJI r) a3UMyT



2.]IByrpaHHbI yroJ MeXAy MepHUJWaHOM [JAaHHOM TOYKU W MEepUAUAaHOM,
MPUHATHIN 3a Haya/IbHBbIM.

a) IoaToTa 0) mmpuHa
B) Tapa’suiesib T') 9KBaTop
3.¥YriybneHne BLITIHYTOM OPMBI C TIOCTOSTHHO TIOHVIKAFOIITUMCSI THOM.
a) ceJi/TIOBUHA 0) nomHa
B) KOT/IOBUHA r) xpeber
4.Pa3buBKa TeppUTOPUU Ha YacTH A/is1 M300pakeHUst Ha Oymare.
a) pAbI 0) KOJTOHHBI
B) HOMEHK/aTypa r) pa3rpadka

5.'maBHOe cpefCcTBO TIPOM3BOJCTBA B psifile OTpacierd HapOJHOTO XO3SIMCTBaA,
JJaHHBIM CaMOU MPUPOJOU.

a) TJI0/I0po/Ire 0) 3emsis
B) 3emJiefiesive I') MeJIMopaLus

6.[10111a/1b TIOBEPXHOCTH Chepbl

a)S=4TIR 6) S=2T1IR

B)S = R r) S=IIR
7.COBOKYITHOCTb BCeX 3eMeJib B PO,

a) 3eMeJIbHBIA (POH/ 6) 3emsieB/iafieHNEe

B) 3eMJIeT0/Ib30BaHue I') 3eMJIeyCTPOKCTBO

8.Bui  celbCKOXO3SMCTBEHHBIX yroJui, He oOpabaTbiBaeMblii B TeueHHE
HEeCKOJIbKO JIeT.

a) TAIlHs 0) LjesmMHa

B) CEHOKOC T) 3aJ1e)Kb
9.KopoTeHbKUe UepTOUKH, NepreHAUKYISpHbIe TOPU30HTAJISIM.

a) 3a710)KeHust 6) 6epriuTpuxu

B) MPOJIOKEHUS I') U30TUTICHI

10.Hayka 06 onpegeneHve ¢hUrypsl, pa3MepoB 1 I'PaBUTAL[MOHHOTO TI0JI 3eMJIU
00 W3MepeHHMSX Ha 3eMHOW ITOBEPXHOCTU /i1 OTOOpakeHWs ee Ha TUIaHaX M
KapTax.

a) Tororpagus 0) kapTorpacdus



B) reojie3us r) a3podoToreoe3us

11.CreneHb yMeHbIIEHWS [JVWH JIMHAA Ha KapTrax [0 OTHOLIEHUI K
TOPU30HTABHBIM MTPOEKLIUSIM 3TUX JIMHUM HAa MECTHOCTH.

a) rpodusib 6) macmtab

B) YPOBHEHHasi IOBEPXHOCTh I') KapTorpauueckas ceTka

KpuTepum oneHKu:

WToroBass oOL|eHKA TeCTMPOBAHUSI CTyJEeHTa OCYLIECTB/SIETCS MYTEM
riepeBo/ia % MpaBU/IbHBIX OTBETOB B CTaHJapPTHbIE OLIEHKHU.

HeyposneTBopuTebHO Y lOBNIETBOPUTEJILHO Xopouio OTMYHO
Menee 51 % 51-67 % 68-85 % 86-100 %
CocraBuresb B.B. JleBmyk

(noonucnb)

KoMruteKT 3a/jaHuid JI/Isi CaMOCTOATE/TbHOM PadoThI
no ducyuniure ‘I'eode3ust c oCHogamu YepyeHUs»

Tema: OpreHTUPOBaHWE JTMHUAU

Bapmuanr 1

Ne 1. [laTh ompezesieHue CAeAYIOIIUX TEDMUHOB: KOMITApUPOBaHUE, YKJIOH,

ropa, pasrpadka, pymb, mapasiens.

Ne 2. InmvHa TMHUM Ha MeCTHOCTU paBHa 677,5 M. OripesiesiuTe AJIMHY OTpPe3Ka Ha

riage Mactaraba 1:5000.

Ne3. WM3BecTeH JUPeKIMOHHEIN yron - 176°18'. OrnpezenuTe 3HaueHus: pymoa,

eC/Ii Ha3BaHue ero ueTBepTu n3BecTHO: FOB.
Bapuasnrt 2

Ne 1. [late ompejeneHve CleAyHOLIUX TePMUHOB: BeIlIKW, JIOL[WHA,

HOMEHK/IaTypa, a3uMyT, MacIiTad, KOOpAWHATHI.



Ne 2. Ha mmane (maciitab 1:25000) ompezesneH oTpe3ok, paBHbiii 0,17 M.

OmnpenenuTe AJMHY 3TOM JTMHUU HA MECTHOCTH.

Ne 3. M3BecTeH JUpEKLIMOHHBIN yroJy cTOpoHbl AB, paBHbIN 214° 45'. Onpegenure

JIVPEKLUOHHBIN Yroy CTOPOHBI BA.
Bapuanr 3

Ne 1. laTe ompejesieHue C/eAyHOLUX TePMUHOB: FOpPU30HTA/IH, CeJJ/I0BUHA,

MO/OILIBA, AUPEKIMOHHBIN yTOJI, IIIUPOTa, Teo1e3usl.

Ne 2. TTocTpouTth muHelHbIN MaciTab 1:10000, ommdpoBats ero.

Ne 3. V3BecTeH JUPeKI[MOHHBIN yros muHun 117° 14' u compkeHne Mepyuauad j =

- 4° 14'. YUemy paBeH a3uMyT 3TOU JIMHUU.

KpuTepum oneHkKu:

- O€éHKa «OT/IMYHO» BBICTABJ/IAETCA CTY[AEeHTy, €eC/IM BbIIIOJIHEHDbI
IMO/THOCTBIO BCe TPHU 3dJldHHS;

- OLIEHKd «XOpOoLIO» BBICTABJIAETCA CTYAEHTY, €C/IM OH CIIpaBH/ICA CO
BCeMM 3d/JdHuA, HO JOITYCTW/I HE3HAUYNTE/IbHbIE O]_LII/I6KI/I;

- OLleHKad «YyOOBJIETBOPUTE/IbHO» BBICTAB/IAETCA CTYAEHTY, €C/Id OH
CripaBUW/ICAd C OJHHUM 3dJdHHEM M3 TPEX npeaoCTaB/1€HHBIX;

- OLIeHKa «Heya0BJIeTBOPUTE/IbHO» BBEICTABJ/IAETCA CTYAEHTY, €C/IM OH He

CIIpaBW/ICAd HE C OOJHUM 3d/IdHHUEM.

CocraBuresb B.B. JleBmyk
(noonucnb)




KoMIu1eKT 3ajaHu# //isi BHITIOTHEHHS
pacueTHo-rpauuecKoil padoThI

no ducyunaute ‘I'eode3us ¢ ocHO8amu uepueHus»

PacuétHo-rpaduueckass pabora Ha Temy: «MacmiTadbl NJIAaHOB M Kapr.
TouHoCTh MacIITaboB»

e IJeab pabombl: 3HAaKOMCTBO C BHZAMH OCHOBHBIX MACIITabOB, pellleHWe TMPaKTUYeCKUX
3a/lau C OLIeHKOW TOYHOCTU JIMHEMHBIX [TOCTPOEHUM U OTpefiesIeHHM.

o ITpunaonesxchocmb:  Kapta Macinrtaba:  1:10000,  1UPKY/b-U3MEPUTEb,
MaciuTabHasi IuHelKa.
o HcxooHble daHHble: Ha yueOHOM KapTe maciinTtaba 1:10000 mauer Touku (1, 2, 3,

4).
MemooduuecKue ykazaHus:

OnpedenerHue. Macuumaé u omHowleHue O/AUHbI AUHUU HA naaHe (kapme) d., K
20pU30HMA/ILHOU NpoeKyuu coomeemcmeyioujell AUHUU HA MeCMHOCMU dyecm,

Macirabbl ObIBAIOT uYMCIeHHble W Tpaduyeckue. UucaeHHBIH MaciuTab —
aJIMKBOTHAs1 Ip00b, UNC/IUTE/Ib KOTOPBINA €JUHMIIA, a 3HAMEHATe/Tb — UKCJ/I0, TTOKa3bIBaloIliee, BO
CKOJIBKO pa3 rOpU30HTa/IbHAs TIPOEKIUs TMHAKW MeCTHOCTU yMeHbIIIeHa Ha TJlaHe WU KapTe.

Ha mlaHax ¥ KapTax T10j 3HaueHHeM 4YMC/JIeHHOro Maciitaba yKa3bIBaeTcs
MMeHOBaHHBIN MacilTab B BUe «8 1 caHmumempe 20 mempos» (st maciiraba 1:2000).
C MoMoI1[pI0 MacIuTaboB PeMIaloT /[B€ OCHOBHBIE 3a/Iauu:
1. OmipeiesieHre TOPU30HTA/ILHOW TIPOEKIMU JTMHAW MECTHOCTH T10 JI/TUHEe OTpe3Ka Ha

niane mMaciutaba 1:M o popmyne:  yeer = dny X M;

2. Onpe,qeneHI/Ie AJIMHBI OTPpEe3Ka Ha I1/IaHe Maciiraba 1IM, COOTBETCTBYIOLIETO

rOPU30HTa/ILHOM MPOEKLUK U3MEePeHHON IMHUKM MeCTHOCTH 110 popmyne:  dny = dyeer: M;

[pu pelieHMM 3THX 3a/la4 MCMO/Ib3YOTCS CreldanbHble rpaguueckie MoCTPOeHusI:
NUHeNHBIA M TIONepeuHbld (TpaHCBepcaibHbI) MaciuTab. OObIUHBIA Kak JIMHEeWHBbIM, TaK U
TIOTIepeyuHbIi MacIITabbl IMEIOT OCHOBHBIE a=20 MM.

JIuneliHbiéi MaciTab — rpadryeckoe n3o0pakeHHe UMC/IEHHOTO MaciiTtaba B Bufe
NIPSIMOU JIMHUY C JleJIeHUSIMU /ISl OTYeTa PaCCTOSTHUM .

ITpumeuaHue: TOPS/IOK TIOCTPOEHHs IMHEMHOTO U TIOTIePeYHOro MaciuTaboB AaeTcs Ha

3aHATHAX 110 3eMJ/IeYCTPOUTEIbHOMY uepueHHIo (3asanue Nel).

[Moriepeunbiii MacmiTab sIBAsieTCS Pa3HOBUIHOCTBIO JIMHEMHOTO Maciutaba u
OT/INYAeTCsl OT Tpe/ibIAyIero 0Oosiee BBICOKOM TOUYHOCTBIO OTIpefie/ieHHs] PAaCCTOSTHUS 3@ CUeT
NpUMeHEeHHs1 TPaHCBepCaslen.

Onpedenerue. I'pagpuueckoii mouHocmbio Macuimaba Ha3blBaemMcsl 8eAUUUHA, tpqp. = 0,2MM X
M, 20e 0,2mm - owubka uzmepeHust ompe3Ka Ha njaaHe.



3adaHue

1. Beipa3uts B hopMe MMEHOBAaHHOTO MaciiTaba uuc/ieHHble MacITabbl, Hanbosee YacTo
TIPUMEHsIeMbI Ha TIPAaKTHKE, a TaK)Ke yKa3aTb UX rpaduuecKyto TOUHOCTb. [IaHHBIE TTPeACTaBUTh
B Buzie Tabmiibl (Tab.1).

Taomuna 1. Macuwma6b u ux mounocmbs

YucneHHbIH MaciTab VimeHoBaHHBIN MaciuTab | 'paduyeckast TOUHOCTh

1:500 B 1cM —5Mm 0.1m

1:1000

1:2000

1:5000

1:10000

1:25000

2. OnpesienUTh C TIOMOITIBIO TMHEHHOTO U MOTIepeuHoro MaciuTaboB otpe3ku 1-2,2-3, 3-4,
4-1, 1-3, 2-4, 3aaHHble Ha Tomorpaduueckoit Kapre. JlaHHbIe 3aHeCTH B Tao. 2.

Tab6smna 2. Onpedenenue d1un AUHUTI MECMHOCMU NO Kapme

HaumeHoBanue otpe3ka | JIJTMHBI TMHUMA B M., OTIpe/ie/ieHHbIe 1o Maciiitabam | Pa3HOCTB,
JIMHEHOMY TonepeyHoMy M

1-2 810 812 2

2-3

3-4

4-1

1-3

2-4

IIpuMeHeHMe: BLIUMC/IEHHON [IJTMHBI JTMHUNA OYAyT UCTIO/H30BAHBI B MOC/eIYIOIIUX 3aJaHUSIX.

3a/jaHusA Ha CaMOCTOATE/IHHYI0 PadoTy:

1. BbluepTUTH KapaHJALLIOM Ha uepTe>KHOU Oymare n300pakeHust TMHEeHHOTo 1
TIOTIepevHoro MaciTabos; ouyppoBaTh UX COOTBETCTBUM € MaciuTabom 1:25000.

2. Ha nuHelHOM U roriepeyHoM MaciTabax rmoka3arh U3MepeHHbIe Ha KapTe JIMHUU 1-2,
2-3, ...AT.O.

IIpumeuaHue: 3aJjaHre Ha CaMOCTOSITe/TbHYI0 PabOTY BBITIOTHSETCS 00s13aTebHO U

OLIeHMBAeTCsl TIPH NTPOBepKe paboumx TeTpasieit.

PacuérHo-rpadnueckas pabora Ha Temy: «Omnpepe/ieHHe OPUEHTHPHBIX
YIJIOB HallpaB/IeHU! M0 KapTe».

¢ Ifeab pabombi: oripefiefieHHe a3UMyTOB U AUPEKIIMOHHBIX YTJIOB HarpaB/eHU# 10 KapTe U
CBSI3b MEX/y HUMHU.

e [IIpuHnaodnexcHocmb: kapta Maciutaba 1:10000, UMpPKy/Ib-U3MepUTe/b, MaciiTabHast
JIMHelKa.

® HcxooHble 0aHHble: Ha yueOHOM KapTe maciiTtaba 1:10000 gaHel yeTsipe Touku (1, 2, 3, 4)



Codepicanue 3a0aHus

1. OrnpeaenuTs MO KapTe UCTUHHBIA M MarHUTHBIN a3UMYThI, TUPEKIMOHHBIE YTJIbI U PYMOBI
muuui 1-2, 2-3, 3-4, 4-1.

2. PaccuuTaTh BenmMuMHY COMMKeHUsI MePUUAHOB U CPAaBHUTH ee C 3a/laHHbIM 110 KapTe
3HaYeHUeM.

3. BbIUMOINTE JUPEeKLIMOHHBIE YIJIbl CTOPOH 2-3, 3-4 U 4-1 110 ¥3MepeHHbIM I'OpH30HTa/IbHbIM
yrjiam MeXJy TMHUSAMU; CPaBHUTh BbIUMC/IEHHbIE U U3MepeHHbIe YIJ/Ibl CTOPOH.

4. CopueHTHPOBaTh KapTy Ha MECTHOCTHU IO Komriacy (6yccosn).

MeTtoguuecKue yKa3aHUs

OnpepesieHne OPUEHTHPHBIX YIJIOB HanpaB/IeHUU

OpureHTHPOBaTh JIMHUIO — 3TO 3HAUUT HAaWTH ee HarpaB/eHHWe OTHOCUTEIbHO JAPYroro
HarpaB/IeHUs, TIPUHUMAeMOro 3a UCXOAHOe. ['OpU30HTAMBHBIA Yron MeXIy WCXOAHBIM
HarpaB/ieHleM U OpUEHTHPYeMO JIMHUel Ha3bIBaeTCsl OPUEHTUPHBIM YTJIOM.

B KauecTBe WMCXOJHBIX TIPUHMMAIOT HarpaB/ieHUs WCTUHHOTO (reorpacuueckoro)
Mepu/iiaHa, MarHUTHOTO Mepy/iiaHa, 0CeBOro MepHjvaHa, T.e. ocu OX 30HalbHOW CHUCTeMbl
TIPSIMOYTOJTbHBIX KOOp/iuHAaT /MO0 JIMHUM el TmapasuienbHou. B
3aBUCUMOCTHM OT BbIODAHHOTO  MCXOJHOTO  HaripaB/ieHWs OPWEeHTHUPHBIM YIJIOM MOJKeT
ObITh WCTUHHBIM a3UMyT A, MarHUTHBIA a3uMyT A,, JTUPEKLIMOHHBIA YTOMT O
pymb r. Yron MEXIY HampaB/IeHUsIMU  WCTEHHOTO u MarHUTHOTO
Ha3bIBaeTCS CKJIOHEHWEeM MarHUTHOW CTPeNKH O. YTO/M MeXIy HarpaB/eHUsMA HCTEHOTO U
0CeBOro MepuaunaHoB 30HbI (ocu OX 30HaNbHOM  CHUCTEMbl  TPSIMOYTOJbHBIX KOOPZMHAT)
Ha3bIBaeTCs compkeHrieM MepuauaHOB Y. CBsi3b OPUEHTHPHBIX YTJIOB MEXIy COo0o0i
oTipe/iesisieTCsl BbIpaKeHUsIMU:

A=A+ O;
a=A-y=A,+d-y=A,+1I,
rae II= 0 -y -cymmapHas monpaBska.

3HaueHus1 O Uy [IsI N300pa’KeHHOTO Ha KapTe y4acTKa MECHOCTH B FOr0-3aria[HOM YTy
MecTa KapThl; TipaBee TPUBOAUTCS CXeMa B3aUMHOTO DAaCIoJIo)KeHUsi BepTHUKalIbHOW JIMHUU
KuoMeTpoBoi ceTku (ocu OX), UCTUHHOTO ¥ MAarHUTHOTO MEPU/TUAHOB.

[nis1 oripefiesieHNst Ha KapTe AWPEKLIMOHOTO yrIjia HarpaB/IeHUsl uepe3 HauaJbHYI ero
TOUKY TIPOBOJISAT JIMHUIO, TapaielbHyr0 OCH abCIUCC, T.e. BePTUKAIbHOW JIMHUUA KATIOMETPOBOM
CeTKhu. VM OTHOCUTeNbHO KOTOPOTrOreofie3sueckKuM TPaHCTIOPTHPOM HW3MEpSIIOT — BeddeHy
UCTUHHOTO a3uMyTa A (cM. puc.4). ITo ucTeHHOMY a3UMYTY JIMHUW 1 U3BECTHBIM 3HAUEHUSIM O U
Y PaCCUMTBLIBAIOT MarHUTHBINA a3UMYT U JUPEKIIMOHHBIM YTO/T HarlpaB/ieHHsT Kak
A.=A-0;
a=A-y.
515t omipesienieHys1 Ha KapTe AUPEKIIMOHHOTO yTjia HarpaB/ieHUsl yepe3 HaualbHYH0 ero
TOUKY TIPOBO/ISAT JIMHUIO, TapasielbHyr0 OCHU abCIUCC, T.e. BePTUKAIbHOW JIMHUA KATIOMETPOBOM
CeTKU, U OTHOCUTESbHO ee W3MepstOT TPAHCIIOPTUPOM [UPEKLMOHHBIM yrom o (cm.puc.4).
JIMpeKIMOHHBIN YTOJT IMHUA MOXKET 3aMEePUTh B JIFOOOH TOUKe ee TepeceveHusi C BePTUKAIbHON
JIUHUEW KUJIOMeTPOBOM CeTKHU. [10 M3MepeHHTMY JUPEKIIMOHHOMY YIJIy ¥ U3BeCHBIM 3HaueHUsIM
O ¥ 'y pacuuThIBAOTCS 3HaUeHUs UCTEHHOTO ¥ MAarHUTHOTO a3UMYTOB 10 (hOpMyJiaM:

A=a+ty,
Av=A-0+y=a-1II



Pe3ynbTaT onpe/iesieHrsi ODUEHTHUPHBIX YTJI0B CTOPOH 1-2, 2-3, 3-4, 4-1 3aHocAT B Tab:1.6.

Ta61uya 6 3nayeHUs: OPHEHTUPHBIX YIJIOB CTOPOH

JInHum 0 Y IT L
A An
N3m. Paccu. N3m. Paccu.
1-2 89°18 | 89°02" | 83°06" | 91°24" | 91°40" | IOB:
+6° 12" -2°22° | +8°34° 88°3
6
2-3

Pacuem genuuuHbl cOMUNCEHUSA Mepuauauoe

Y = L xsinBg,

Cpeanee cOmmKeHre MePUIUAHOB [JIsl JIUCTA KapThl paCCUMTHIBAETCS 110 hopmyre:

rae L = Lg,- Lo - pasHOCTb [OJTOT CpejHero MepujuaHa JIMCTa KapThl U OCeBOr0 MepuuaHa
30HBbI; B, — CpeiHss IIMPOTa JINCTa KapThl.

Benmuuunbl Lo, U Bg, ompeensitoT 1o olydpoBKe YII0B IPajyCHOM paMKU JIMCTa KaprT.
[Jonrora oceBoro MeprjiaHa 30Hbl HAXOJUTCSI UCXO/Isl M3 HOMeEPa 30HbI 10 (hopMyie:

PaccunTanHoe 3HaueHHe COMMKeHNs MepHAraHOB CPaBHUBAETCA C BGJ’IHHHHOIZ,

TpUBEJeHHOM Ha KapTe.

[Tpumep:
rae L, v L, - JO/IrOTHI 3arafHOr0 U BOCTOYHOT'O MepH/IMaHOB JIMCTa KapThl.
Ly=6N-3°=6°x4-3"=21",

rae N = 4-HoMep 30HBI;

rje B. v B, . —IIMPOTbI CeBEPHOT'0 U KXKHOT'O Tapasuiesieil McTa KapThl;
L=18"05"38"-21°=-2°54"22";

Bbiuncienue AUPEKIUOHHBIX YIVIOB CTOPOH
[171s1 BEIUMC/IEHUsST IUPEKIMOHHBIX YTJIOB CTOPOH 2-3, 3-4, 4-1, 1-2 HeoOX0JUMO U3MepHUTh
reofle3uyecKUM TPaHCIIOPTUPOM BHYTpeHHUe IpaBble (TIpaBble 110 XOZY) TOPU30HTa/IbHbIE YTJIbl

B B s Ps .

L0:6°N-30

y=-2°54"22"sin 54° 41" 15"

=-2°23",

B kauecTBe [UPEKLIMOHHOTO yrja MCXOAHOW CTOPOHBI O, TNPUHAMAETCS

HN3MEPEHHOE €ro 3Had4YeHHue. Briuncienue AWUDEKLIMWOHHBIX YIVJIOB CTODOH BBIMIOJ/IHAETCA I10

dbopmye:

Oy = Qg+ 180 - Sp,

T/l O - AUPEKLMOHHBIN yToJI TIpe/ibIAyIlell CTOPOHBI; ¢f,. - AUPEKLIMOHHBIN YT/l TIoC/IeAyIoLeit
CTOPOHBI; [3,p. -TIPaBbIN 110 X0y TOPU30HTAJIbHBIN YTO/I.
Pe3ysibTaThl pacueToB CBOSATCS B Tab.7.

Tabmuna 7. JupekyuoHHbie y2abi CMopoH




[OpH30HTA/IbHEBIE YIJIbI JUpEeKLOHHbIE YIJIbI Ol = Olpacu. -
Touxku pacyeTHbIe U3MepeHHbIe Olisay,
1
91° 06’ 91° 24’ -0° 18’
2 88° 42’
182° 42’ 182° 30" +0°12°
3 81° 12’
4
1

PacuéTHo-rpaduueckasi pabora Ha TeMmy: «Onpeae/eHre KOOPAMHAT TOYEK
1o KapTe»

IJenb paGombi: onipesiesieHHe Te0/Ie3UUeCKUX U TIPSMOYTO/IbHBIX KOOPJUHAT TOUEK I10 KapTe.
¢ [IpuHadnaexchocmu: Kapta Maciinrtaba 1:10000, nuHelika, MUKPOKa/IbKYJ/ISITOP.
® HcxooHble OaHHble: Ha yueOHOM KapTe MaciuTaba 1:10000 panb! ueTbipe Touku (1,2,3.4).

MemoduuecKue ykazaHus.
OnpedeneHue 2eode3uyecKux KOOpouHam.

K reoze3nueckuM KOOpJMHaTaM OTHOCSITCS LLIMPOTa W J0AroTa TOYeK Ha MEeCTHOCTH,
BbIp&)KEHHbIE B TPaZlyCHOW Mepe.

OnpedeneHue. I'eoie3nueckoi MUPOTOH B ToukM Ha3bIBaeTcs yros, 00pa3’oBaHHBIN
HOPMAa/IbHOKW K TMOBEPXHOCTH 3J/UUIMICOM/A TOYKe M IUIOCKOCTBIO 3KBartopa. lllupora
V3MepsieTcs Ayrou pyrol MepuiaHa OT 5KBaTopa [0 JaHHOM TOUKHU.

OnpedeneHue. T'eope3nueckou Aoyroroil L Ha3bIBaeTcsi ABYXTPaHHBINA Yroi,
COCTaBJ/IeHHbIN IVIOCKOCTAMM Haua/abHOro (I'pMHBHUYCKOro) MepuuaHa U reo/e3M4ecKoro
MepHuAuaHa [JaHHOU Toyku. [losirora u3Mepsiercsi Ayrod 3KBaTopa WM Napajjieid OT
I'PUHBHUCKOr0 Mepu/yaHa A0 JaHHON TOYKH.

[MvpoTa ¥ JOATOTHI TOYEK HAa KapTe OMpeje/sitoTCsl Mo rpajgycHoi paMke. CeBepHasi
(BBepxy) U to)kHasi (BHU3Y) JIMHUM BHYTPEHHeM paMKU JIMCTa KapThl SIBSIETCS Mapasvie/isiMu, a
3arajHas (creBa) M BOCTOUHasl (CrpaBa) MepyjvdaHaMu. B yrjax BHyTpeHHell paMKW JIMCTa
TI0Ka3aHbl UX LIUPOTHI U JONTOTHI.

[eosie3nyeckrie KOOpAWHATHI TOUKU B u L ompejensieTcsi OTHOCUTENBHO OJIMKaNIIIX
MepU/JMaHOB U TMapasuiesniell, IPOBeJEHHBbIX uepe3 OJHOMMEHHble MUHYTHble (CIIOLIHbIE
3a/IMBHbIE U [JBOMHbIE JIMHUM) WIN JeCATACEKYHHbIe (IT0Ka3aHbl TOUKAMH) JlefieHHs IpajlyCHOU
pamku. V3 3a7iaHHOM TOYKH OITyCKAalOTCS TIepIeH/IMKY/ISIpel Ha OmbKaiiye TMHIM MepUaHOB
c ponrotoii L , U mapanneneit ¢ mmpotod B, U C yueToM HX MacluTabOB OMpezesisitoT
npupamiednss B u L . Torga reope3ndeckre KOOpAUHATHI TOUKU A OyAyT:

B;= B,+ B;
L=L,+ L.

OnpejeneHne NpsIMOYro/IbHBIX KOOPAHMHAT




OnpedeneHue. TIpAMOYro/qbLHBIMM KOOPAWHATaMU TOYKH X M Y Ha3bIBAKOTCA
PacCTOAHUA OT Hayasia KoopAuHAT cucteMbl XOY 10 OpTOroHa/NbHBIX NPOEKI[UM TOUKH Ha
ocu abcucc OX (oceBoii MepU/JUaH 30HBI Ha IUIOCKOCTH) U opauHaT OY (3kBaropa).

[IpsiMoyronbHbIE [JlaHHBIe KOOpAWHATHI TOUKU X U Y ompefensieTcsi ¢ WCI0J/Ib30BaHUEM
oL(POBKU KUTIOMETPOBOM CeTKHU. VI3 Toukn B omyckaroTcsi meprieHAVKY/IsIpbl Ha Ompkaiiei
JIMHUM KWJIOMETPOBOW CeTH C KoopuHaTaMu X, U Y, U n3MepsieTcst UX AjivHel X U Y € yueTom
Macirraba kapTel. Torsia mpsiMOyTo/ibHble KOOPAMHATHI TOUKK B OyayT:

Xi=X,+ X;

Y1 = Yo + Y.
Ilpumeyanue: [psAMOYrojibHble M reojesdyeckue  KOOPJAUHAThl  TOYeK
OTpeZieNISITh C TOYHOCTBIO, COOTBETCTBYIOL[eH rpauecKoil TOYHOCTH MaciuTaba KapThl.

cienyet

3adanue

1. Omnpegenuts reoziesvueckre U NpsgMOyroJibHble KOOpAUHATEI Touek 1, 2, 3 u 4. ITosyyeHHble
JlaHHbIe TIpe/ICTaBUTh B BU/e Tab.3 u 4.

Tabuia 3. I'eodesuueckue KoOpOUHAMbI MOUEK

Ne TOukHU ['eopie3MuecKre KOOPJIMHATHI, TPajl. MUH. CEK.
Bo B1 Lo Ll
B L
1 54° 42 20,0 +2,9” 54°42°22,9” | 18°03" 50,0” +1,77 18° 03’
51,77
2
Taommna 4. IIpamoyzo0abHble KOOPOUHAMbI MOUEK
Ne Touku [IpssMOyTOJ/IbHBIE KOOPAUHATHI, KM
XO X1 Yo YI
X Y
1 6068,000 +0,616 6068,616 4311,000 -0.202 4310,79
8
2

2. Paccuurath HCTHHHBIE (J€MCTBUTeNbHBIE) OpAUHATHI ToueK 1 u 2. Omnpejenutb HOMEpP U
yacThb (BOCTOYHAsl WM 3arafiHasl) 30Hbl, B KOTOPOM HAaXOJATCS yKa3aHHble TOUKH, [OJITOThI
0CeBOro MepujuaHa. JJaHHbIe TOMeCTUThb Tab.5.

PacuétHo-rpaduuyeckas padora Ha Temy: «PemreHue 3aa4 mo Kapre (miaHy)
C TOPU30HTA/ISIMU»

e IJeab pabompbi: HAyUNTHCS PellaTh UH)XXeHEPHO-Teo/ie3nyecKre 3alaud Ha pesibed 1o KapTe

(Tu1aHy) C TOPU30HTAJISIMU.

e  [IpuHaodnaexcHocmu: Ttororpadguueckass kapta 1:10000, UMPKYJ/ib, MHUKPOKaIbKYJSTOP,
MacitabHast TMHEeHKa.

®  HUcxooHble daHHble: Toriorpadryeckas kapta 1:10000.




CopeprxaHue 3ajaHus

1. W3yuuts penbed MeCTHOCTH MO Tomorpaduyeckoil Kapre. 3apucoBaTb 00pa3iibl OCHOBHBIX
dbopm penbeda, UMEIOIIUXCS Ha KapTe.

2. Omnpepemutb oTMeTKU Touek 1, 2, 3, 4, 3ajaHHBIX Ha Kapre. OrnpezenuTs IpeBbILIEHUS
Mexay ToukamMu 1 u2,2u3,3u4,1u3,2u4.

3. TlocraButk rpaduk 3anokeHnu st KapTel Macmraba 1:10000 c BbicoTO# ceuenus penbeda
2,5M.

4. OmnpefenuTb YK/IOH U KPYTU3HY CKaTa MeKJy ToukaMu 1 u 5.

MemooduuecKkue ykazaHus

1. N3yuenue pesnbeda MECTHOCTH MO KapTe C TOPU30HTA/IAMHA
OnpedeneHue. T'opu30HTA/BLI0 Ha3bIBAeTCsl JIMHUS HAa 3eMHOM IOBEPXHOCTH,
COeAMHSAOILIAsA TOYKHU C PAaBHBIMHU BBICOTaMH.

PaccrosiHe Mo BbICOTe MEX[Yy ABYMsI COCEHUMU CEKYLIMMH IJIOCKOCTSIMH, Ha3bIBAaeTCs
BBICOTOI ceueHusi penbeda h. VIHbIMU C/loBaMH, BbICOTa ceyeHusi pesibecda h mpezcraBrser
co00#1 pa3HOCTb BBICOT (TIPEBBIIIIEHNE) ABYX COCEAHUX TOPU30HTAIeH.

N3rubbl rOpH30HTa/ell TI03BOJISIIOT CYAWUTh O penbede MecTHOCTH. KpyToit CKiIoH
obo3HauaeTcsi 6osiee YaCTbIMKA TOPU30HTA/ISIMU, TIOJIOTHM — Oosee pegkuM. [ns obserueHus
yTeHUsi pejibeda M OIpejieNleHUs] HampaB/eHHsl CKAaTOB TMepIeH/AUKY/ISPHO K TOPU30HTAJISIM
craBsarcsi 6eprinrpuxu. Kaxkzaas nisitast (Wi ueTBepTast) TOPHU30HTA/b TTPOBOJUTCS YTOJIIEHHOM
Y TIO/ITIMCHIBAETCS B pa3pbiBe OCHOBaHWEM IM(P B CTOPOHY MafieHus cKaTa. [ n3o0pakeHust
CKaTOB C yrIJlaMM HAakJIOHOB Oojiee 45 HCMO/MB3YyIOT 0COOble YCIOBHbIe 3Haku. K uwmcmy
JIOTIOJTHATE/IbHBIX 3HAaKOB TP W300paKeHWM pesibeda TOPU3OHTAISIMUA OTHOCSATCS TIOZATIHCH
OTMETOK BepIIWH, TJIyOMH | JPYTHX BLICOT, XapaKTepU3yIIIUX pesbed.

B pe3ynbraTe u3yueHus pesbeda 1o KapTe caeflyeT aTh KpaTKy0 XapakKTepUCTUKY pe/beda
MECTHOCTH C yKa3aHHeM ero THra (paBHUHHBIH, TlepeceueHHbIN, TOPHBIN) U 3apuCcoBaTh 00pasiibl
OCHOBHBIX (opM pesbeda, Mpe/CTaB/IeHHbIX Ha KapTe.

2. OHPGAEJIEHI/IG O0TMETOK TOUY€K U IMPEBLIIIEHUH MEXKXAY HUMHU
HpI/I ornpege/geHMM OTMETOK TOUEK MECTHOCTH I10 TOPU3OHTa/IAM C/ieAyeT PYKOBOACTBOBATb
C/1IeyIOlMMU TIpaBUIaMH.

1. OTmeTKa TOYKH, pacroI0KeHHOU
Ha TOpPH30HTa/IM, paBHa OTMeTKe 3TOl ropu3oHTanu (Harp. H,;= 152,5m).
2. OTmeTKa TOUYKH, PacIiOJ0KeHHON
MeXXJly TOPU30HTa/ISIMU (Harp. TOUKHU 2) OTpe/ieisieTCsl U3 BbIpaXKeHHs:
HZ = HMJ'I. + hl = HMII. + h

rae, H,, — oTMeTKa Mnazaiieid ropuzonTanu, H,,=150,0m; h; ripeBbIllleHHe TOUKH 2 Haf,
M7alel ropu3oHTanbl0; d — 3a/io)KeHHWe CKara, [; — paccTosiHWe B TilaHe OT MJlafiiiei
TOPU30HTAIM /10 TOUKW; h —BbICOTa ceueHus penbeda, M. 3HaueHuss d [; oripefiesIAIOTCS Ha
I/1aHe C TIOMOLLBIO LIUPKY/ISl C TOYHOCTHEO 0,2MM.

715 KOHTpPOJIE OTMETKY TOYKHU CJ/ieflyeT Orpefe/UTb OTHOCUTE/NbHO CTapliei
rOPU30HTaIN

HZ = Hcm, - hZ = Hcm. - h.

3. OTMeTKY TOUKHU, pacriojI0OKeHHOW TOPU30HTa/ISIMU C OJMHAKOBBIMU OTMETKaMHt
(rouka 3) OO BHYTPM 3aMKHYTOM TOpPU30HTaMM (TOuKa 4), MOXHO OTpeeNUTh JIWIIb
npubKeHHo. [IpU 3TOM OTMeTKa TOUKW MPUHUMAETCS] MEHbIIle WA OOJbIlle OTMETKH 3TOM
TOPU30HTA/TM Ha TIOJIOBHUHY BBICOTHI CeueHus penbeda, T.e. 0,5h.



[peBblllIeHUst MeX/ly TOUKaMU OIpeZe/isieTCsl KaK pa3HOCTb OTMETOK TOoC/Ie yHoLei
OTMETOK, T.e.

hn = Hn - Hn-l.
Pe3ysnibTaThl BBIYMCIEHUH 3aHOCSTCS B Tab.10.

Tabmuna 10. OnpedeneHue ommemok mouek u npeebluieHull

Touku OtMmetku Touek H, M [MpeBbiienus h, m
1 152,50
-1,00
2 151,50
+2,25
3 153,75
+7,50
4 161,25
-8,75
1 152,50

3. Pacuer u nocrpoeHue rpauKa 3a/10)KeHUH

KpyTtu3sHa ckara (yros HakioHa CKaTta V) ¥ YK/IOH JIMHUU | MEXKY TOUKaMH, JIeXKall[UMH Ha
COCe/IHUX TOPU30HTAJISIX, OTIpe/leNIsIoTCs TIo hopMyIaMm: i = tg v.

Yrtobbl n30ekaTb pacyeToB, TIPH DPeIIeHNM YKa3aHHBIX 3aiad 10 KapTe HCII0Jb3YIOT
rpadMKy 3a70’)KeHUH, KOTOPble PACCUUTHIBAIOTCSI U CTPOSITCSI COOTBETCTBEHHO BBICOTE CeUeHUst
penbecda u Macmraby JaHHOTO TIaHa (KapThl).

HOCTpOEHI/Ie Fpa(bI/IKa 3d/I0KE€HHS BBITIONIHAETCA B C/IeAYHOIIEM TTOPAAKE:

1. Topu30OHTaNLHYIO JIMHUIO JIeJIAT Ha paBHble OTPE3KU TPOW3BOJILHOW [JIMHBI; § KOHLIOB
OTPE3KOB MO/MCHIBAIOT 3HAYEHMsI YIJIOB HaK/IOHa, HaurHast ¢ 0°30°.

2. BbluMCisitOT 3a70KeHUs], COOTBETCTBYIOLME Ka)K[OMYy 3HAueHWIO0 yrIjla HakKJOHA MpH
TIPUHSITOM BhICOTe ceueHUsi pesibeda, o hopmysie: d = hctg v, m.

3. TlonyueHHble BeUUWHBI 3a/0)KeHUM d OTK/IA[[bIBAalOT Ha TEepPIeHAUKY/spax K
TOpPU30HTAILHOM JIMHUM TPOTUB COOTBETCTBYIOIIUX YIJIOB HaK/IoHA. Yepe3 1osryueHHbIe TOUKU
MPOBOZSAT TUIAaBHYIO KPUBYIO W TOjyuyato rpa@uk KpyTusHbl (puc.7). Eciu y Touek [esneHus
TOPU30HTA/ILHON JIMHUM BMECTO YIJIOB HAaK/IOHA TIOAMMCaHbl 3HAauyeHUsi YKJIOHOB U Ha
NeprieHuKyJisipaXx OT/0)KeHbl COOTBETCTBYIOLME 3a/l0)KeHUsi, TO UMeeM rpaduK YKIOHOB.
I'paduvik 3a/mokeHUE BbIUEpUMBAETCS Ha JIMCTKe MUW/UTUMETPOBON Oymard M BK/IEMBaeTCs B
pabouyto TeTpajp.

Pe3ynbTaThl BRIUMC/IEHUH 3aHOCAT B Tab.11

Tabmuna 11. Pacuem 31emenmog 2paguka 3an0xceHuu



v ctgv d, v d,cm
0°30° 114,60 286,5 2,86
1° 57,29 143,2 1,43
9°
3°
&

5
6°

1. OnpepeneHnuie yK/JI0Ha U KPYTHU3HbI CKaTa
3asaHue TIpelyCMOTPEHO  OIpefie/ieHWe  YKJIOHA UM KPYyTH3HbI CKaTa Mo JMHUU 1 — 5 10
kKapTe Maciraba 1:10000 ¢ h =2,5m pacueTHbIM ¥ TpacdUUecKUM criocobamu.

1 3TOr0 Ha KapTe U3MeDSIIOT BeJIMUMHY 3a/10KeHUd Y [0 MacCIITaOHOM JIMHelike MmecTHOCTH d.

PaccuvTaHHbIM  YK/IOH JIMHUW BbIPAXXAlOT B TBHICSYHBIX ZOJSIX €AUHULbI (MTPOMUILIE) U
MpOL{eHTaX.

s rpaduueckoro ompeziesieHUss KPYTHU3HBI CKaTa C IylaHa OepyT B pacTBOP I[UPKYJIS
3aj10’keHre 1-5 1 repeHoCAT ero Ha rpadyK 3a/I0)KeHUH (CM. PUC.7) Tak, YTOOBI OTPE30K

1-5 ¥ okasasicsi mapassie/bHbIM JIMHUAM TrpaduKa, a 0JjHa HOXKKa LIMPKYJIsl pacriosaranach Ha
TOPU30HTA/IbHOW JIMHUM, Jpyrasi — Ha KPUBOM rpaduka. 3HaueHue KPYTU3HbI OMNpeesisioT 0
oL(poBKe TOPU3OHTATLHOM IIKasbl TpaduKa.

T[TosiyueHHbIe pa3IUUYHBIMUA CITOCOOAMH 3HAUEHHsST KDYTU3HBI CKATa I0 JIMHUK 1- 5
CPaBHUBAIOT MEX/y COOOIA.

PacuérHo-rpaduueckass paGora Ha Temy: «YCTPOMCTBO Te€XHHUYECKHX
TEe00/IATOB»

e Ilea» pabombl: V3yUYUTh YCTPOWCTBO TEXHUUECKUX TEOOIUTOB
e [IIpu6opnbi: Teoponut 4 T 30 I1.

Metoanueckue yka3zaHHusl
1. OcmoTp Teojo/MTa ¥ MPaBU/ia 00paIeHusi C HUIM

[TosyueHHbI MPUOOP 3aKPETUISIOT Ha INTAaTHMBE WM KPOHINTEHHe CTaHOBLIM BHUHTOM.
Cnenyer oOpaTUTh BHMMaHWe Ha COCTOSIHUE METa/UIMYeCKOTO (yT/spa U BBIMOJHUTH OOIIHIA
ocMoTp mipubopa. TeofonuT Jo/mKeH CBOOOAHO, 6e3 yCWIMi BbIHMMAaTh W YK/IaZbIBaThCS B
byTasip; Tpy TpUBaNbHOW yKiagke Tpubop B (yT/sipe A0o/KeH OBITH HermojABWKHBIM. [Ipu
riepeHoce 6e3 QyTisipa MpUOOP y/IeP)KUBAIOT 3a MO/ICTABKY.



[Tocie 3akperuieHWsi TeoJOJMTa HA INTaTHUBE CjaefyeT YyOeAWTbCS B OTCYTCTBUM
MeXaHUUeCKHX TIOBPEXJeHUN MeTa/sTMueCKuX W ONTUYeCKUX JeTajed mpubopa, Mpou3BecTH
NIPOBEPKY MeTa/UTMUeCKHX Y3710B, 00paTWB BHMMaHHe HAa COCTOsiHME M PaboTy BCeX BUHTOB
ripubopa, Ha M/IaBHOCTb Bpall|eHUsl ero OTZAe/bHbIX YacTel.

[lpu ycraHoBKe mpubopa Ha ILITaTHBe HAZ0 CJAeJUTh, YTOOBI TIOBEPXHOCTH TOJIOBKU
mTaTvBa Obula IPUMEPHO TOPU30HTA/IbHASI, a TIOZ/beMHBIM M HAaBOJSIIUM BUHTHI HaXOJU/UCH B
CpeiHeM TIOJIOXKeHWH, T.e. UMeIM AOCTAaTOYHBIM 3arac B JyiroOyro ctopoHy. Crenyer n3beratsb
Yype3MepHOro 3aBMHUMBAHUS CTAHOBOIO U 3&)KUMHBIX (3aKpelnuTebHbIX) BUHTOB. 3arpeljaeTcst
TI0BOPAuMBATh TEOZONWT B TOPHM30HTA/JbHON IUIOCKOCTH, B3fIBIIMCH PYKOW 3a TpyOy. Hemb3s
KacaTbCsl pyKaMH OTNTUUeCKUX JieTasield 3pUTeibHOM TPyObl M OTUETHOTO MUKPOCKOTIA.

TI'opusoHmupoeaHue meodoauma 3axkAUAemcss 8 npueedeHuu Ocu e20 8paujeHusl 8
omeecHoe nosodiceHue, d, c1edo8amebHo, 1ockocmu Aumba — 8 20pU30HMANbHOE NONONCEHUe.
[TpesBapuTe/ibHOE TOPU30HTAIBHOE MPHUOOpa rpybO AOCTUTAeTCs MPU yYCTAaHOBKE INTATHBA, a
TOUHOe  TpUBeJeHHe  BbINIOJIHAETCS  MOAbEMHBIMA  BUHTaMHM C  MCIO/b30BaHUEM
LWIMH/IPUUECKOT0 YPOBHS NPU anujajie TOpU30HTaAbHOIO Kpyra. [l/isi 3TOro LUIMHAPUUYEeCKU
ypoBeHb (pucC. 8, a) ycTaHaBAMBAIOT IO HAIpaBJ/IeHUIO JBYX MOJbEMHBIX BUHTOB U BpalleHUEM
VX B Pa3Hble CTOPOHBI BBIBOJAT IMy3bIPEK YPOBHS B HYJIb-ITYHKT.

3areM [OBOpauMBaOT amvganay Ha 90° U TpeTbMM IMOABEMHBIM BHHTOM BBIBOZJST
1y3bIpeK YPOBHS B HYJIb-ITyHKT.

[Tocsie rOPU30HTUPOBAHMUS TEOJOJIMTA YTOUHSIIOT €r0 [IEHTPUPOBaHHUE.
Ycmanoeka 3pumenbHoti mpy6bl 015 HaGA100eHUs BKIIOYaeT B ceOst yCTAaHOBKY TPyObI IO
r/71a3y HaburoaTess U 1o TpeMeTy, T.e. GoKycrpoBaHHe TPyObI 10 Hab/TI0jaeMoii LiesTH.

YKa3anus no oopm/ieHHI0 0TYETa 10 JIa0opaToOpHOi padoTe

Ortuert 110 1abopaTOpHOU paboTe 0POPMIISIETCS KaXK/IbIM CTYJeHTOM B paboueii TeTpazy u
JIOJDKEeH O0XBaTblBaThb BCe BOMpPOCHI 3ajaHus. KpaTkasg TMOsICHUTeNTbHasi 3amucKa J[J0JDKHA
COTIPOBOKIATHCSI HEOOXOUMBIMM CXeMaMH W PUCYHKaMU, K OCHOBHBIM M3 KOTOPBIX OTHOCSTCS
cefyolye.

1. l'eomeTprueckass cxema TeO[0J/iIMTa, Ha KOTOPOM CjeAyeT I0OKa3aTb L[BETHOM
TYLLBIO OCHOBHBIE OCU TeOZ0/MTa (OCh BpalljeHUs] TeOZ0/IUTa, TOPU30HTaIbHAsi OCh TEO/0JINTa,
BU3UPHAst OCb 3pUTEIbHOM TPYObl, OCh LIWIMHAPUYECKOTO YPOBHS) U [aTh UX OTPe/e/IeHUS.

2. [Tone 3peHuss oTueTHBIX MHUKPOCKOMOB Teo#oauToB T30 u 2T30 c ykazaHuem
1[eHbI JIeJIeHHs] TMMOOB, TIIKa/T 1 TOUHOCTH OTCUUTHIBAHUS; B3Th OTUYETHI 110 TOPU30HTA/ILHOMY U
BEePTUKAJIbHOMY YIJIOMEPHBIM KpyTaM.

3. Teomomut 2T30; Ha pucyHKe (WM €ro KCEepOKOIWH) BBIHOCKAMM I[10Ka3aTh
OCHOBHbIe JieTanu rpubopa.

3amuTa otyerta mo paboTe mpou3BoAUTCA B (opme cobecemoBaHUsI C UieHaMH
KaK7oi Opuraipl.

PacuétHo-rpaduueckass pabora Ha Temy: «Vi3mMepeHHe TrOPH30HTA/IBHBIX
YIJIOB CIIOCOO0M NPHEMOB»

e [Ifeap pa6ombl: OCBOMTb METOAMKY W TIOMYyUUTb TMPAKTUUECKHE HABBIKM W3MEpEeHUs
TOPU30HTAJIBHBIX YTJIOB CIIOCOOOM TIPUEMOB C TIOMOII[bI0 TEXHUUECKUX TeoZoMuToB Tuma T30.
e [Ipu6opwbi: Teomonut 4T 3011

Memooduueckue ykazaHus



B uH)keHepHO MpakKTHKe TIPYU U3MePeHUH TOPU30HTaIbHBIX YII0B 00BIYHO TIPUMEHSIIOT
crioco6 mpuemMoB  (criocob6  oTaenbHOro yria). Ilpu  3TOM MporpaMma  H3MepeHHH
NpeJlyCMaTpUBaeT, BO3MOMNCHO NOJAHOe UCK/AIOUeHUe GAUSIHUSL OCHOBHbIX nozpewHocmetl
meo0o1uma Ha MOYHOCMb U3MepeHUsl yaAd.

[Ipy mpoksajgke TeOAOIUTHBIX XOJOB U PeIIeHUWM WH)XeHEepPHBbIX 3aJay Ha MeCTHOCTH
00BIYHO W3MEPSIIOT npaeblie No Xo0dy yribl. Tak, Iyt TOro, YTOOBI yros 5 ObUT MPaBbIM TI0 XOAY,
HEOOXOJUMO HUATH OT TOUKM A K Touke B. Torma Touka A OyJeT SIBASATbCA 3a0Hell TIO
OTHOIIIEHHUIO K TOUKe CTOSTHUS nprbopa B, a Touka C - mepeiHel.

W3mepeHue yrioB BBITIOJ/IHSAETCS TTOBEPEHHBIM T€OZ0JIUTOM. PesysibTatel
M3MepeHUN U BBIUMC/IEHUI 3aHOCST B )KypHa/l yCTaHOBJIeHHOU (opmer (Tab. 1).

ITopsdok deticmeuti:

1. Teo[0/UT yCTaHaBIMBAlOT B BepLIMHE H3MepsieMOro
yria (touka B) B pabodee mosiokeHWe, T.e. L|eHTPUPYIOT, TOPHU3OHTUPYIOT U BBITIOJHSIOT
YCTaHOBKY 3pHUTe/IbHON TPYOBI 1 OTYETHOTO MHUKPOCKOTIA /i/Isi Hab/IFo1eHUH.
Ha 3azpHeit A v nepesHelt C TOUKax B CTBOpE JIMHUM OTBECHO YCTaHAaBJ/IMBAKOT
Bexu. B rmpolecce M3MepeHusl yryla BM3MpPOBaHME OCYLIECTB/SeTCS II0 BO3MOXXHOCTH Ha
HWDKHIOIO YaCTh BCeX C L|eJIbI0 CHIKEHUS BIMSHUS X HaK/I0HA Ha TOUHOCTb U3MEpeHusl  yrJja.

2. [lpy HemoABM>XHOM JMMOe BpallleHWeM anuzazbl
BU3UPYIOT Ha 3a/JHIOI0 TOUKY A.

3. CHauasa 1o ONnTHYeCKOMY BU3UPY 3PUTENbHYIO TPyOy
HaBOJAT OT PYKH, TNOKa BU3WpHAas Lie/lb He  TOMNajaeT B I0Jie 3peHUsl. 3aTeM 3aKpervisioT
3KUMHBbIe BUHTBHI a/lWfabl U 3pUTeNbHONW TPYObl M BBLITIOJHSIOT TOUHOE BU3WPOBaHHE C
TIOMOII[bI0 HABOJAIIMX BUHTOB TPYObI U a/iZa/Ibl TOPU30HTAIBHOTO KPyTa.

OcBeTHB 3epKajoM II0jle 3peHHs OTUeTHOTO MHKPOCKOMa, OepyT OTcueT a IO
TOPH30HTAIBHOMY KPYTY U 3allMCHIBAIOT €r0 B )KypHasI u3MepeHui (cMm. Tab.1).

[Tpumeuanue: ITopsidoK 3anucu omuemoe 8 JCypHase u 06pabomku pe3yibmamos
u3MepeHull NOKa3aH HOMepamu 8 Kpya/bIX cKobax.

3. OTKpemnuTh anuziazy, BU3MPYIOT Ha MePeIHIOI TOUKY € U TI0 AHAJIOTHH C TPeJbIAYIIUM
OepyT oTCuerT 6.

4. BbIUMC/ISIFOT 3HAUeHUe MPaBoro 1o XOAY TOPU30HTA/bHOTO YIa, U3MepeHHOro npu 1
TM0JIO)KeHWH BepTHKanbHOro Kpyra (mpu KJI) Kak pa3HOCTb OTUETOB Ha 3aJHIOI0 U TepeHIO0
TOUKM. V3/10’)KeH1e Bbillie AeUCTBUSI COCTAB/SIOT 1 nosynpuem.

Ilpumeuanue: B ciyuae ecau omcuem HA 3a0HIOO MOYKY MeHble omcuemda Ha
nepedHiolo mouky (cm. Tab. 1, 1 monympuem), mo npu ebluucC/AeHUU y2aa K Hemy npubagasiom
360°

Tab/mna 1. )KypHas u3mMmepeHusi rOPU30HTA/IBHBIM YIJIOB CIIOCO00M
npueMoB

Hara 8. 12. 00 . Teoponur 2T30 Hab6mogan SIicenkos A. B.
BuaumocTs xopolias Ne 36261 Brrurcrisiia ®aneesa E. C.
Touku [Tosioxenue OtueTsl 110

BE€PTHUKAJIbHOI'O | TOPHU30HTA/IbH

CTOSIHUSA BU3MPOBAHUA Yron CpenHuii yron

Kpyra OMY KpYT'Y




205°39,2" (7)

A KT 40°19,5' (1) | 205°39,5" (3)
C 194°40,0° (2)
A KII 220°20,0° (4) |205°39,0 (6)
C 14°41,0° (5)

5. IepeBogsaT TpyOy uepe3 3eHUT U TOBTOPSIIOT M3MepeHus npu 1l mosoxxeHun
BepTHKanbHOro kpyra (npu KII), T.e. Bomonssitor Il noaynpuem. Bbluucasiom 3HauyeHue yana
Prkn.  [IBa HE3aBUCHMBIX MOyTIPHUEMa COCTaBIISIOT NO/HbILU Npuem.

6. OnpezensOoT pacxoxkaeHue pe3ynbTaToB uMepenuid mo 1 m 1l monyrnpuemam,
KOTOpO€e He/I0/DKHO MPeBbIIIaTh ABOMHON TOYHOCTH OTCYETHOTO YCTPOMCTBA TEO0/IUTA.

Ecmu AdHHOE€ YCJ/IOBHE€ HEBBLITIO/THAECTCS, TO U3MEPEHNS YI/ld TIOBTOPAOT 30HOBO.

7. Ecii pacxoxzeHre MexAy 3HaueHWsIMU yria fxr W Pkn  [OMYyCTUMO, TO 3a
OKOHYATe/IbHOW pe3y/IbTaT IPUHUMAIOT CpefiHee 3HaueHue yria.

Takoii pe3ynbTaT OyzeT cBOOO/eH OT BAUSHUS KOJUTMMALIMOHHOW TIOTPEIIHOCTH U
TIOTPEIITHOCTH 3a CUeT HAaK/IOHA OCH BpallleHUs TPYObI.

I/I3MEPEHI/IE 1 BbIUMC/IEHHE /16020 NO xoay TFOPU30HTA/IbHOI'0O yTIJjla MPOU3BOJAT B
aHa/IOTUYHOM noc/jie0BaTTe/JIbHOCTH C TOM THIIIh paBHHHEﬁ, YTO JIEBBIN 10 Xo4y yroj B KaXXKaomM
noJjiyrnnpuemMe paCCYMThLIBAOT KdK PA3HOCTb OTCUETOB Ha IepeaHI00 TOUKH.

IIpumeuanue: 3HaueHue U3MEpPEeHHbIX Y2108 NO KAXCOOMy nojaynpuemy u cpeoHee

3HAueHue ye/ad eblvucC/AaArom Hd CmaHyuu, NOKd He CHAM meodoaum.

[Ipy BbINOJIHEHMM 33laHUS  KaXIbld CTYJeHT [O/DKeH U3MepUTb He MeHee 2
rOpPU30HTA/IbHBIX YIVIOB. Bce 3ammcy pe3ysbTaToB M3MepeHUM U BbIUMC/IEHUN MPOBOJSATCS B
TI071eBOM JKypHasie (cM. Tab. 1). B mosicHUTe/IbHO 3anuvcKe crie[yeT MPUBECTU CXeMY U KPaTKYIO
MeTOZMKY U3MepeHus yrJa.

PacuétHo-rpaduueckas pabora Ha Temy: «O0paboTka XypHa/a

TaxeoMeTPUYeCKOU CheMKH».

IJeab pabompl: HayuUTHCSl BeCTU 00pabOTKY >KypHasia TaXeOMeTPHUeCKOW CheMKH.

NcxoagHbple TaHHBIE

Craniusi4i=1,52m H = 149,24m

Crangusil  i=1,45m H =148,64m MO = 0°00,5'
'K BK IMuker: M6 0°-HacT.5 i=v

21 3°50' -0° 19,0’ 95,2
MO = 0° 00,5' 22 41° 14" +0°30,0' 129
IMuker: UM6 0 -Hacr.2 i=vVv 23 66°02' +0°37,5' 124,0
24 92°08' +0° 31,5 141,2
1 8° 33’ +0° 50,0 90,2 25 116°59" -0° 01,0’ 128,5
2 51° 58 +0° 44,55' 73,4 26 65°54" +0°12,5 82,6




3 63° 37' +0° 45,0 156,5

4 94° 34' +0° 23,0 145.8

5 125°33"  -0°14,0' 168,0

6 142° 38"  -0°25,0' 112,2

7 108°51' +0°12,5' 83,5

Cranmmsi2 i=1,47v H =151,77m

'K BK

MO = 0° 00,5'

IMuketsr: uM6 0°-Ha cT. 3 i=v

8 3° 14’ +0° 54,5’ 122,3

9 37° 21 +0° 39,5' 174,0
73° 55’ -0° 02,0’ 168,2

11 83° 59’ -0°27,5 132,8

12 95° 26' -0° 20,0’ 66.5

13 36° 52' +0° 45,0’ 74,4

Cranmussi3 i=1,51m H =151,96m

'K BK

MO = 0° 00,5'

IMuketel: M6 0°-Ha cT. 4 i=v

14 12°03' -0°32,5' 94,7

15 11°12 -0° 25,5' 174,5

16 40° 38 +0° 07,0 166,0

17 69° 42' +1° 00,0 173,4

18 102°05'  +1°25,5' 137,3

19 77° 42 +1° 04,0’ 97.5

20 40° 45' 1°05,0' 75,2

W3 pacrieyaTKu /IaHHBIX B )KypHaJl TaXeOMeTPHUUeCKOM cheMKH (Tabs.1) st cTaHIuu
BBIMUCBIBAIOT 3HAUeHHsI ee OTMETKH H, BBICOTBI rpubopa i, BBICOTHI BU3MPOBAHUSI Ha PEHKY V,
MecTa HyJsi BepTHKa/JbHOro Kpyra teofgosuta MO, HampaB/eHHe OpHWeHTUPOBaHUsS auMba U
OTCYeTBI TI0 TEO/IO/IUTY, B3ATble HAa THKETHble (pacueTHbIe) TOUKU: TI0 TOPU30HTATbHOMY U
BePTUKATbHOMY KpyraM U HUTSIHOMY [JallbHOMepY.

O6paboTKa >XypHasa BK/IFOUYaeT BBIUMCIEHHE YIJIOB HAK/JIOHA JTMHUN BU3UPOBAHUS,
TOPU30HTA/IBHBIX PACTOSIHUM /10 MMUKETHBIX TOYEK, MPEBBIIIEHUH W OTMETOK MHUKETHBIX TOUEK

(cMm. Tab. 6).

27 92°54"  +0°16,5' 56,5
CraHuus 5 i=1,55mMm H =148,35m
'K BK
MO = 0° 00,5'
IMuker: aumb 0°-HacrT. 6 i=v
28 5°40' +0° 58,5’ 106,2
29  44°25% +0° 50,5' 137,5
30 65° 03' +1° 04,0’ 115,5
31 83°18' +1°17,5' 100,6
32 121°17"  +0° 37,0’ 64,0
33 38° 32 +1° 55,0’ 68,8
Cranius 6 i=150m H =149,82m 10
'K BK
MO = 0° 00,5'
IMuker: mumb 0°-Hacr.l i=v
34 1° 30" +0° 31,5’ 124,2
35 23°15' +0° 49,5’ 129,0
36 44° 54' +1° 07,0’ 173,5
37 68° 33' +1° 02,5 113,6
38 98° 44' -0° 05,0’ 83,4
39 63° 45' +0° 39,0 51,2
40 30° 49’ +0° 59,0 82,2
Cranmuss 7 i=1,50m H =153,08m
'K BK
MO = 0° 00,5’
IMuker: numb 0°-Hacr.5 i=v
41 36° 33' -0° 38,5' 88,5
42 67° 24' -1°01,00  120,2
43 119° 24 -0° 44,5 85,4
44 166° 23' +0° 19,0' 92,6
45 220° 31" +0° 01,5 81,3
46 264° 05' -1°13,0° 91,5
47 328° 32 -1°13,0° 73,0



1. YTos1 HaK/IOHA JIMHUM BU3UPOBAHKS Ha NMUKETHYIO TOUKY BBIUMC/ISIIOT 10 opMmyrie

v = KJI- MO.
2. 'opusoHTanbHOE pacCTosiHWE [0 MUKETHON TOUKU BBIYUC/ISIIOT C TOYHOCTBIO 70
0,1 mxak d = L cos v, rae L —aanrpHOMepHOe pacCTosiHUe.
3. [peBbillieHUe MMKETHOM TOUKM HaJl CTaHLIMeN BBIYUC/ISIIOT C TOYHOCTBIO 0

0,01m no popmyne h = dtgv  wnu h = —sin 2v
I[Tpu 5TOM 3HaK IpeBbILIEHNUS OIpe/esisieTcs 3HAKOM YIJla HaK/IOHa.

4. OTMeTKH MUKEeTHBIX TOUEK BBIUMCISAIOT Kak H =H +h.

Tabauya 1. XKypHan maxeomempuuecKkoli CobeMKU

OtueTsl 110 HansHoM | Yron | I'opuson. | [Ipe | OtmeTkuH
No yIJIOMEepHbIM Kpyram | epHoe Hakno | [Iposox | BBI | TOUEK
paccTosiH | Ha V eHue enve | Hm
TOYeK
ue h,m. [Ipymeuanue
BU3UPO d=Lcos v
TOpM30HT | BepTHKa | L=Kn,m.
BaHUs

dJIbHOMY JIbHOMY

PacuétHo-rpaduueckas padora Ha TeMy: «YcTpoiicTBo HUBeupa H-3»

IJeab pabompi: M3yuuTh yCTPOWCTBO TOUHBIX HUBenupoB Tuna H-3 (H-3K), Hayuurcs
BBITIOJIHATh WX TOBEPKM U FOCTHPOBKM, TPHUOOpECTH TpakTU4YecKWe HaBBIKM TIPH paborte c
HUBeIUpaMy, yMeTb BBINOJHATb M3MEPeHUsT U  OINpefessiTb [PEBBILIEHUS MeTOOM
reoMeTpUUeCcKOro HUBE/IMPOBaHUS.

BeinonHeHre paboT nipefiycMaTpUBaeT TipeJiBapyTe/ibHOe M3yueHre KOHCIIeKTa JIeKLUH.

[ TIpOBEpPKM CTyJeHTaMH CBOMX 3HaHMM B MeTOJMUYeCKHX YKa3aHUsX MpUBeJeHbl
BOIPOCHI CAMOKOHTPOJISL.

JIabopaTopHbie pabOTHI BHITOHSIOTCSI OpUrafHBIM METO/IOM — 2-3 CTyZileHTa B Opurage.

[To pe3ysibTaTaM BBITIOJIHEHHBIX paboT O(OpPMIISETCS OTYeT, BK/IIOYAIOIIUN KPaTKYHO
TIOSICHUTE/TBHYIO 3alMCKy CO CXeMaMH{, PUCYHKAMH M pe3y/IbTaTaMH MPOBe/IeHHBIX MU3MepPeHHH.
OTueT noA/IeXXuT 3aLure.

MeToauueckue yKasaHus
1. Y cTpoiicTBO HUBE/IMPA C YPOBHEM TPH 3pUTE/ILHOU TPyOe.

Tounbii HuBesup H-3 (puc. 2) cocTouT U3 ABYX YacTeil: BepxHeW, MOABWKHOM U
HIWKHEH, TIpeACTaB/someld coboi TmojcTaBKy 3 C TpeMsl TOAbeMHBIMH BUHTaMU 2 U
Npy>KuHsLer riactTuHoW 1. Yepe3 BTY/KY IJIaCTHMHBI MPOXOJUT CTAHOBOW BHHT, C MOMOILBIO
KOTOPOT'0 HUBEJIUP 3aKperisieTCs Ha LITaTHBe.

BepxHsisi yacTh HUBe/IMpPa COCTOUT W3 3PUTE/IbHOM TPYObI 7, C KOTOPOM >KeCTKO CBsi3aH
KOHTaKTHbIA LIWTMHAPUUECKUM YPOBEeHb 4 C 1|eHOUW JeneHusi 15, U NpU3MEHHOro YCTPOMCTBA,
riepeZialolero 1300pakeHUs1 KOHLIOB My3bIpbKa YPOBHS B T0Jie 3peHUst TPYObI; 3TO M03BOJIsSieT
OJJHOBPEMEHHO Ha0/IoZaTh 3a peWKoW W ypoBHeM. 3puTenbHass Tpyba C BHYTPEHHUM




(boKyCcHUpOBaHMEM COCTOMT U3 O00OBeKTHMBAa 5 W OKy/aspa 8; umeer yBenwuenwe 30,5,
dhoKycrpoBaHHe TPYObI OCYIIECTB/ISIeTCSI KpeMasibepoit 11.

17151 FOCTUPOBKU LIM/IMH/PUUECKOTO YPOBHSI B KOpIyCe CO CTOPOHBI OKYyJ/sipa UMEKOTCS
yeTbIpe MCIPABUTE/IbHBIX BUHTA, 3aKPBITBIX KPBIKOW. [Issi rpyboro HaBejeHusi mpubopa Ha
peliKy Ha KOpITyce 3pHUTe/IbHON TPyObl MMeeTcsi MyIlKa 6; TOUHOe HaBe/jeHWe OCYIIeCTBIISeTCS
HaBO/ALLMM BUHTOM 13 MpM 3a)kaTOM I10JI0’KEHUU 3aKpeIUTe/bHOr0 BUHTA 12 npeJBapuTebHast
yCTaHOBKa HHBenMpa B pabouee IMO/i0)KeHHE TPOU3BOAWTCS TI0 KPYIJIOMY YPOBHIO 9 myTeM
BpallleHus O beMHbBIX BUHTOB.

TouHoe npuBeZieHNe BU3UPHOI 0CH TPYOB! B TOPU30HTAbHOE T10JI0XKEHHE BBITIOHSIOT C
TIOMOIL[BIO 3/IeBalJMOHHOT0 BUHTA 10, coBMeljasi W300pa’keHus1 KOHL[OB IMy3bIpbKa YPOBHSI.

2. B3sATHe 0TCUeTOM IO peiikam.
[lpy TPOU3BOACTBE T'eOMETPUUECKOTO0 HUBEJIMPOBAHUS KaKIOMY HUBEJIHDY
TIPU/IAIOTCS [IBe OHOTHITHBbIE HUBEIVMPHBIE PEHKH, KOTOphIe CIY»KaT MEePHbIMU MpHOOpaMu iist
oripe/iesieHus TpeBbIIIeHue.

[Tpu HuBenmupoBanuu IV Kjnacca M TeXHHUUECKOTO HHBEMPOBAHUS OOBIYHO
WCIIOJIb3YIOT 3-4 MEeTpOBbIe JBYXCTOPOHHME (UepHasi M KpacHasi CTOPOHBI) LIallleyHble PEUKH C
CAaHTUMETPOBLIMU BejieHHsIMU. Ha OCHOBHOM (UepHOi) CTOPOHe pelKU Jie/leHUs] BO3pacTatoT OT
HyJ/isl, @ Ha JOTOJHUTE/NbHOW (KpacHOM) CTODOHe OHU cMellleHbl Ha 4687 wiu 4787 Mwm.
CnenoBaTenbHO, pa3sHOCTH OTUYETOB 10 O0EMM CTOPOHAM PpEeHKH SIBJISIOTCS TIOCTOSIHHOW
BeJTMUMHOM, UTO UCIOJIb3YeTCS [/1s1 KOHTPOJISI B3SITHSI OTUETOB.

Inst obnerueHusi B3siTUSI OTCUETOB TEPBbIe MAThH IIAIIEK JeLUMETPOBBIX [eJIeHUH Ha
peiike o0ObeguHeHbl B Buze OykBbl E (puc. 6,a). [lenumeTpoBble Je/ieHHUS Ha pelike
TIOANMCHIBAIOT 1ipamMy B TiepeBepToK BHfe. [Ipu HabmogeHny B TpyOy Takoro HUBeIMpa B
rosie 3peHusi M300pakeHWs Ldp Bo3pacTaroT cBepxy BHHM3 (puc. 6,0). [l HHUBEIMPOB C
Tpyb6amu npsiMoro n300pakeHus MPUMEHSIOT PeHKH C HOPMasIbHBIM M300pakeHHEeM.

[Ipy HUBEJIMPOBAHUM [IIsl B3ATHSI OTCUETOB PEMKU yCTaHAB/IMBAIOT OTBECHO HYJIEM
BHM3 Ha BOWTHIE B 3eMJIIO KOJBIIKA (CM. puc. 6, a) /b0 Ha TepeHOCHble OalMaku WM
KOCTBUTH. B OTBecHoe T1Io/io)KeHWe pelKy YCTaHaB/IMBAIOT [0 KPYIJIOMY YPOBHIO,
3aKperyieHHOMY Ha pelike. Ec/i ypoBeHb OTCYTCTBYeT, TO TIPH OTCYeTe TI0 PelKH BJOJIb JTUHUN
BU3UPOBAHUS CMMHO €e BepTHKAJbHOEe TI0JI0)KeHWe; TPY 3TOM HaMMEHbBLIWHA OTCUeT 10 peliKe
COOTBETCTBYET ee OTBECHOMY TTOI0>KEHHIO.

OTcuetsl 10 petike 6epyT M0 cpefiHel TOPHU30HTAILHON HUTH CETKH C TOUHOCTBIO JI0 MM;
TIPY 3TOM YKC/I0 MIUTUMETPOB OLieHHBaeTcs Ha ria3. Ha puc. 6, 6 oTcuer 1o peiike paBeH 1075
MM.

Yka3anus no o)opM/IEHHIO 0TCUYETa 0 JIabopaTopHoii padoTe

Otuer 10 sabopatopHoii paboTre odopmisieTcss B paboueil TeTpaju M [JO/DKEH
OXBaTbIBaTh BCe BOTIPOCHI 3a7iaHus1. KpaTkasi MOsICHUTE/IbHAs 3alliCcKa J0/DKHA COTPOBOKAAThCS
HE0OXOIMMBIMU CXeMaMU U PUCYHKAaMH, K OCHOBHBIM M3 KOTOPBIX OTHOCSITCS C/IeIyOIIHe:

1. [lpuHLMIManbHas CXeMa HUWBeIWpa C YPOBHEM IIpU 3pUTeNIbHON  TpyDe, Ha
KOTOPOW C/ie/lyeT 10Ka3aTh LIBeTHOM TYIIbIO OCHOBHbIE OCH HMBe/IMpa U J1aTh UX ONpe/e/IeHusl.

2. Husemmp H-3; Ha pucyHKe (WM KCePOKOIMHM) BBIHOCKAMHU I0Ka3aTb OCHOBHBIE
JeTany ripubopa.

3. ITose 3penus HuBenupa H-3; B3Tb OTCYeT 10 pelike.

3amura otyera 1o paboTe MpoU3BOAUTCS B opMe cobeceioBaHUs C UlleHaMH KaXK[0u
Opurazpl.

METO,Z[I/I‘-IECKI/IG YKa3aHHA.



ITpu BeINOHEHNY 3aiaHUS KaXKbIM CTYJeHT [O/DKEeH OIpe/le/IUTh IIPeBbIIeHNs
MeXX/ly TOUKaMH JIByMsl criocobamu (HHMBeIMpOBaHue BIiepe/ U U3 Cpe/IiHbl) C UCIOIb30BaHHEM
HuBenpoB H-3 u 2H-10KJI. MecTo yCTaHOBKM HUBE/IHUPOB, MOJIOXKEHUE pPeeuHbIX TOYeK U
OTMeTKa Havya/IbHOM TOYKM 3aJjar0TCs MperojiaBaTesieM.

HueenupoeaHue enepeo.

1. HuBenup 3akperuisitOT Ha LITaTMBe (KOHCO/IM) CTAHOBBIM BMHTOM M TPUBOJAT B
pabouee mosiokeHre. Habmrozasi 3a My3bIpbKOM KPYIJIOTO YPOBHS, BpalljeHHMeM TOJbeMHBIX
BHMHTOB BBIBOJSIT My3bIpeK YPOBHSI B HY/b-IIyHKT, T.e. NPUBOJAT OCb BpallleHWsi HMBelMpa B
OTBECHOE MO0JI0XKEeHHe.

2.  BBINOMHSIOT YCTaHOBKY 3pHUTeNbHOW TpPyOBI 1O r1a3y Habsrojaresns, [ 4ero
BpalljeHleM JUONTPUMHOTO KOJblia J0OUBAIOTCSl UeTKOTO M300pa)keH!si CeTKH HUTeH.

3. V3mepsioT BBICOTY HHBeNMpa, T.e. OTBECHOE pAaCCTOSIHWE OT TOUKW CTOSIHUSA
HUBe/Mpa /o IjeHTpa o0beKTHBa (puc. 9, a).

4.  OcnabuB 3akpernuTenbHbId BUHT (y HUBenwpa H-3), TOBOpOTOM BepxHed 4acTH
HUBEJIMDA OT DPYKMA HABOZASAT 3puUTe/ibHYH0 TpyOy Ha peliky. C TOMOIbI0 KpeMabepbl
BBITIONHSAIOT (OKyCHpOBaHHe TPYOBI TI0 peiike M BpallleHHeM HaBO/SIIEr0 BUHTA COBMELAIOT
BepPTHKAJ/IbHYIO0 HUTb CeTKU JIMHUeN pelku (CM. puc. 6).

5. Bpamenue 3/1eBallMOHHOTO BUHTA COBMEIAIOT M300pakKeHWs] KOHIIOB ITy3bIPbKa
KOHTaKTHOT'O YPOBHSI, BUIUMbIe B TI07Ie 3peHust TpyObI (cM. puc. 6, 6), u 6epyT oTcueT 1o peiike
10 CpeiHeMy TOPH30HTa/bHOMY IWITPHUXy. IIpy pabore HuBenmpoM ¢ KommeHcatopom (2H-
10KJT) otueT 6GepyT cpa3y ke T0cC/ie BU3UPOBAHUSI Ha PEUKY.

Orcuet 1o pelike 6epercst B MuimuMerpax. OTCUeT JO/DKeH COZiep)KaTh YeThIpe
3Havalye Lu@pel; eciu otcueT MeHblle 1000mMm, TO mepBbIM 3Hauallleid LUQPOI 3arvCcbIBalOT
HyJIb (Harp. 0487).

6. Ilo dopmynam (4) — (6) BEIUKCSTE TIPEBbILLIEHAE U OTMETKY TOUKHU.
HueenupoeaHue u3 cepeduHbl

1. HuBenup yCTaHaB/IMBAaIOT Ha PaBHBIX PACCTOSIHUSX OT CBSI3YHOIIMX TOYeK A U B B
CTBOpe WM BHe CTBOpa HuBenupyemou JuHMM. Ha Toukax A M B OTBeCHO yCTaHaBIMBAKOT
JIByXCTOPOHHe peliku (cM. puc. 9,6) ¢ pa3HOCTbIO nATOK 4687.

2. HuBeip mpuBozsaT B pabouee mosnoxeHue. [locrefoBaTesbHO BHU3HMPYIOT Ha
3afHI010 (Touka A) U mepejHIO (Touka B) CBsi3yrollye TOUKWA U OepyT OTYeThbl M0 CpeJHeMY
LITPUXY IO YepHBIM CTOPOHaM (a, B ).

Pe3ynbTaThl HAOMIOAEHUI 3aHOCAT B COOTBETCTBYIOIIMe rpadbl xKypHasa (Tab. 1).

3.  pelikv T1OBOpAYMBarOT KpacHOU K HabsrozaTesnto; Habmofaresnb, BU3UPYs CHavasia
Ha Iepe/iHIO0, a 3aTeM Ha 3a/IHI0I0 pelku, OepeT 0TueTbl COOTBETCTBEHHO B, a .

4. BBINOSHAIOT KOHTPO/Ib U3MEPeHWM Ha CTaHLUM, /U1 4Yero BbIUMC/SIOT
TIPeBbIILIEHUS] TI0 YepHOW M KpaCHOW CTOpOHaM peeK, M CpaBHMBAKOT MX MeX1y Co0oM.
Pacxox/ieHusi B TIPeBBILLIEHNSIX He [IO/DKHBI TIPeBbIMaTh 5 MM, T.e. 5 MMm. IIpu cobmogennu
JIaHHOT'O yCJIOBUA 3a OKOHUAaTe/IbHOe 3HaueHue TIpeBbIlleHNs [IPUHUMaeTCs CpejHee.

Boripocs! Aj11 caMOKOHTpOJIA:
1.ITo KaKMM OCHOBHBIM MPU3HAKAM Pa3/IMyarOT HUBEJIUPbI?
2.CopmupyiiTe raBHble FeOMeTpUUECKHE YCIOBUS, Mpe/bsBseMble K HUBeMpaM pa3/IMUHbIX
THUIIOB.
3.IlepeunciiTe OCHOBHBIE YaCTH HUBeJIMpA C LUWINHAPUYECKUM ypoBHeM Tuna H-3
4.Ilepeuniciute OCHOBHbIe 0T/IMuMA HUBenvpa H-3 ot 2H-10J1.
5.Ha3zoBute ocHoBHbIe oT/inuns HUBevpa 2H-10KJT otH-3K.
6.Haszosute ocHoBHbIe oT/inuusa HuBenvpa 2H-10KJT ot H-3K.



7.4UT0 Takoe pasHOCTb MATOK JABYXCTOPOHHUX peek?

8.Ha3oBute criocobbl yCTaHOBKH peeK B OTBECHOE TIOI0)KEHHUe.

9.Ilepeunciure reomeTpudecKue ycjioBuUs, NpebsaBiseMble K KOHCTPYKLIUU HUBeIUPA.
10.IToBepka Kpyr/i0oro ypoBHsI HUBeJMpa.

11.IToBepka ceTKy HUBeJMpa.

12.TToBepka ry1aBHOr0 reOMeTpUUYeCKoro ycaoBus aJis HuBenrpos H-3 u 2H-10J1.

13.IToBepka r/1aBHOTO reoMeTpruuYeckoro yciosus A HuBeupos H-3K u 2H-10KJT
14.Hanmmmre Qopmy/bl OmnpefiefieHdsl TPEeBBbILLIEHWM TIpU  HUBE/IMPOBAaHWMM BIlepes; U3
cepe/iviHbI.

15.YTo Ha3bIBaeTCsi TOPU30HTOM Tipubopa?

16.Kak pacCuMTbIBatOT OTMETKH ITIPOMEKYTOUHBIX TOYEK?

17.B ueM 3aK/IOUarOTCs MMPEUMYIIECTBAa CrIocoba HUBETMPOBAHUS W3 CepPeIMHBI TI0 CPABHEHHIO C
HYBeJ/IMpOBaHueM BIiepes?

18.Y cTaHOBKa HUBE/IMPOB pa3HbIX THUIIOB B pabouee IMOJI0XKEeHHE.

19.ITpopsigok paboThbl Ha CTaHLUM TIPU TEXHUUECKOM HHUBETMPOBAHUU.

20.B ueM 3aKkr0uyaeTCsi KOHTPOJIb U3MePeHU Ha CTaHLIUU?

PacuérHo-rpaduueckas pabdora Ha Temy: «OrmpejesieHne MIOIAeH

3eMeJ/IbHBIX YrOAui»

[Ipexxge, yeM MPUCTYMUTb K ONpefeNeHut0 Iollajel, CTYJeHT [AO/DKeH U3yUrThb
pas/MuHble CrocoObl U3MepeHus Tuiomazei [1,2,3]: aHanuTHueckui, rpado-aHaTUTHUECKUIA,
rpajuyeckuii, C MTOMOIL[bIO Ma/IeTOK U MeXaHWYeCKHUH.

AHanumuueckuil _cnocob TIpUMeHsIeTCsl AJI1 BBIUMC/eHUs TUIOMIA[M TIOJIMTOHA T10
KOOp/IMHATaM €ero BepiluH. IIpy 3TOM yA00HO HCMo/b30BaTh (HOPMYJibl, B KOTOPbIe HapsiAy C
KOOpAMHAaTaMy TOUeK BXOJSAT MpUpallleHrs KOOpAUHaT.

BbIuniciieHusi BeAyTCs HENOCPeJCTBEHHO B BeAOMOCTH BBIUMC/IEHUS KOODAMHAT, B
KOTOPOW HMEIOTCSl BCe 371eMeHTHI, Bxogsie B (opmymny. Ilpu pacuerax mo stoi ¢opmyse
BO3MOXKHO BBITIOJIHEHHE TIOCTOSIHHOTO KOHTDOJISI TIPOW3BEJeHHWH TI0 CTPOKaM WCXOAs W3
C/IeIyOLIMX COOOpaKeHui:

s paccMaTpyBaeMoro rpuMepa pesyJ/ibTaThl IUIOLIALM ydyacTKa 3eMJ/Ier10/1b30BaHus B
nipefiesiaXx B TeOAOMUTHOTO TioauroHa m. 105-2-3..-7-mmn. 105 npuBeseHs! B Tabi1.5.

IIpumeuaHue: TIpou3BefieHne  CjefyeT OKPYIJISATH [0 LIeJIbIX M .

OTOT criocob ABIseTCd Hanubosee TOYHBIM, TdK KdK Hd TOYHOCTE BBIUMCJ/IEHHS IL/IOIaA1
BJIUAIOT JIMIIB ITOTPEIIHOCTU YTIJIOBBIX U JIMHEHHBIX H3Mep6HHﬁ Ha MeCTHOCTH.

I'pago-anarumuueckuii criocob orpejeneHys I/IOMa/leli OCHOBAH Ha pe3y/bTaTax
V3MepeHu [JIMH JIMHUA U YIJIOB Ha MeCTHOCTU. [l ydyeTa mJoljafied MOJ, CTPOEHUSIMU,
ycazbbaMy, TIO/ISIMM BCIIAILKH, TIOCEBOB M T. II., WMEOLMX TPSMOJIMHelHble OuYepTaHUs,
BBIIEJISIIOT  reoMeTpuueckre (Urypel ( TpeyrolbHUKH, TIIPSIMOYTOJIbHUKH, —TpareLuw,
MHOTOYTOJIbHUKHM), 37eMeHTbl KOTOpbIX u3BecTHbl (puc. 6). Ilaomagum Kaxzpon ¢urypsl
orpeiesisitoT 110 (hopMy/iaMm reOMeTPUH, NIPUBE/IEHHBIX HIKe.

Llens! geneHus: HarpuMmep, ipu w = 9,75 mm /fgen. R = 155,3 mM. TonbKo Ay1HA pblyara
JUIsL KeslaTesIbHOW LieHbl JlesieHusi TwlaHuMetpa P = 10 MM /aen. MoxeT ObITh HaiifjleHa U3
MIPOIOPLIUU:

R =155,3 mm 1 =29,75 MM /pen



R=7 P =10 MM /gen
Orcroma R =R —=155,3 — = 159,3 mm.

YcTaHaB/IMBaKOT KapeTKy CO CUeTHbIM Ha MeXaHM3MOM Ha BbIUMC/IUTEbHbIA OTCUeT,
M3MeHsIsI TeM CaMbIM JMHY 00Bozia pbiuara. Ilocie 3TOro BHOBB OIpeeNsiOT LieHY [eeHus
MJIaHUMeTpa 0 U3/I0)KeHHOM BbIllle MeTO/IUKe.

[T1o11jaiM MasbIX yuaCTKOB PeKOMEHYeTCsl U3MepsiTb MeTOZIOM TOBTOPeHUH, fAenast
00Boz KOHTypa 2-3 pa3a u Oepsi HaYa/MBHBIM M KOHEUHBIA OTYETHI; Pa3HOCTh 3THX OTCUETOB
cylefiyeT pasfiesiuTh Ha uvcio 00BOJOB. V3MepeHMid MasbIX TUIOLIA/ieli MOXKHO OCYIIeCTBUTD
TaK’Ke MPU YMeHbIIIeHHOH /i/THe 00BO/IHOTO phIyara.

17151 KOHTPOJIA Y MOBBILLIEHUSI TOYHOCTH pe3y/bTaTOB U3MepeHuH MJIoLa/ib yyacTKa
cefyeT U3MepATb ydacTKa CjlefyeT U3MepsATh IPU ABYX IOJIOXKEHHUAX I0/H0ca IVIaHUMeTpa
OTHOCUTE/IbHO CYETHOTO MexaHu3Mma: «ImoJitoc jaeBox» (I1JT) u «nosroc npaso» (ITIT).

Bonbive muiomazy Ha mjaHax U KapTax cjeflyeT U3MepsTh M0 YacTsam. [ 3Toro
v3MepsieMyl0 (PUrypy JendT Ha 4acTW IUIaBHBIMH, C/erka W30THYThIMU JIMHUSMH. [Lnoijazu
CJIMIIKOM Y3KHUX, BBITSHYTBIX (UTyp (HOpoOr, OBparoB, pevek U T. I1.) U3MepUTh IJIaHUMETPOM He
peKOMeH/lyeTCsl.

TouHOCTE ompefeneHus: MOLAZEN MOJSPHBIM JIAHUMETPOM 3aBUCAT TJIaBHBIM
obpazoM OT pa3MepoB 00BOAWMBIX (Uryp; YeM MeHbIlle TIIOI[a/b, TeM OoJibiie
OTHOCUTE/IbHOCTh ee oripejesneHrs. [lo3ToMy He peKOMeHAyeTCs W3MepsATb C IIOMOLLbIO
TJlaHUMeTpa TIOIIaId yUYacTKOB Ha TijaHe (kaprte), 10-15 cm , Tak Kak B 3TOM YCJOBUH OHU
TOUHee MOTYT ObITh u3MepeHbl rpaduueckuMm criocobom. IIpu w3MepeHUM TMOJISIPHBIM
MJIaHUMEeTPOM IUIolagu S (Hampumep, KBaZipaTa KOOP/JWHATHOM CeTKW TijlaHa),MONMCHO
npumenums cnocob A.H. Casuua.

[Ipy MonoXKeHUM ToJitoca TUlaHUMeTpa BHe (Urypbl 0OBOAST KOHTYPBI KBajpara
CeTKHU U orpeZiesisieMoid (purypel v GepyT Haua/sbHbIEe M KOHEUHBIN OTYeTHI: /i KBagpata — N H
N, pjis NICKOBOU (UIypbl —n U N.

Kak crefyer w3 MOMyueHHOTO BBIP@KEHHs], B PACCMOTPEHHOM CIIOCO0e YUWUTHIBAeTCs
Jedopmauusi Oymarv, Ha KOTOPOM COCTaB/ieH IIaH (KapTa), YTO CYILeCTBEHHO TOBbIIIAeT
TOYHOCTb OMpeZie/ieHust TIoIazen.

Crnioco6 A.H. CaBuua 1je/1ec000pa3sHO WCIIO/Ib30BaTh MPU OIpeZiesieHuH IUIoLazeit
OO/BIIMX YYaCTKOB, 3aHMMAIOIIMX Ha IJIaHE HECKOJBKO IIe/bIX KBaZ[paTOB KOOPJAWHATHOMN
ceTki. Touka MJIOIIA/Ib, COCTOSTHUS W3 Lie/bIX KBAJ[pPaToOB, IJIAHUMETPOM He W3MepsieTcs, a
BBIUKC/ISIETCS TI0 pa3MepaM KBaZIpaTOB COOTBETCTBEHHO C MaciuTaboMm riaHa. [lnaHumeTrpom
W3MepSIOT JIMLIb TUIOIAAM KOHTYPOB, COCTOSIIIMX KBAJpPaTOB U [IOTIOJIHEHUN [0 TIOJIHBIX
KBaZIpaToB.

[Ipy GyaroNpUSITHBIX YCAOBUSIX W3MEpPeHHN OTHOCHTE/bHash TIOrPelIHOCThb
oTIpe/ie/IeHUsI TIJIOIIA/IeH C TIOMOIILIO TIOISIPHOTO TTaHuMeTpa 6m3Ka K 1:400.

Kputepuu oneHku:

- OLIEHKA «3auTeHO» BBbICTABJISIETCS] CTY/IEHTY, €C/IU OH BBITIOJIHU/I B MIOJTHOM
00BEMe BCce paCyéTHO-TIpAaKTUYECKHe 3aJaHus W 3alllUTAA UX, TeM CaMbIM,
TOJIyYMB OMYCK K 3K3aMeHy;

- OL[€HKA «He 3auTeHO0» BbICTaBJISIeTCSI CTYAEHTY, eC/IU OH He BBITIOJTHUI XOTS
ObI 0IHO pacuéTHO-TIPAaKTHUeCKOe 3a/jaHue.



CocraBuresib B.B. JleBmyk
(noonucb)

denepanbHOE TOCYAapCTBeHHOE Oro/KeTHOe 0Opa3oBaTelbHOe
yupexieHue
BBICIIIEr0 0Opa3oBaHus
«Benropo/ickuii rocyJapCTBeHHbBIN arpapHblii YHUBEPCUTET UM. B.
A.I'opunHa»
Kadenpa 3emneycrpoiicTBa, maHAmaQTHON apXUTEKTYPhI U TJI0Z0BO/ICTBA

Bormpocs! K 3auety
no ducyuniure ‘I'eode3ust ¢ ocHogamu uepueHusI»

1. Tlpeamet u 3ajauu reosie3uu. Posb reosie3ry B HAPOJHOM X035UCTBE CTPaHbI.

2. Tlpoieccel TIPOM3BOACTBA Teofe3nWdeckux pabor. EauHMIBI - HM3MepeHuH,
TIPUMEHSIEMbIE B Te0/Ie3UM.

3. ®opma U pasMepsl 3eMJIu.

Cucrema BbicOT B Poccuu. AOCO/IOTHBIE W YCIOBHBIE BBICOTHI. [IpeBbIlIeHUS

TOYeK.

['eorpadmueckasi cucteMa KOOp/IMHAT.

[IpocTpaHCTBeHHas TIO/IsIPHAsi CUCTeMa KOOPAUHAT.

[110cKas yc/ioBHasi cucTeMa MpsiMOYTOJIbHbIX KOOPJWHAT.

30Ha/IbHas CMCTeMa II0CKUX MPSIMOYTO/IbHBIX KOOPAUHAT.

. CucTema I/10CKUX TIO/ISIPHBIX KOOPAWHAT.

10 OpueHTUpOBaHUE JIMHUH 110 UICTUHHOMY U MarHUTHOMY MepUJHaHaM.

11.OpueHTHpOBaHKe JIMHUM OTHOCUTETLHO O0ch OX 30HA/JIbHOM CHUCTEMBI MIOCKUX
TIPSIMOYTOJIbHBIX KOOPAWHAT.

12.CB$13b IUPEKLMOHHBIX YIJIOB C UCTUHHBIM U MarHUTHBIM a3UMYTaMH.

13.CBs13b UPEKLMOHHBIX YTJIOB ABYX JIMHUU C TOPU30HTAJbHBIM YIJIOM MEXIY
HHMU.

14.PymObI1 1 TabMuHbIe YTIIbL.

15.Buzpl MaciraboB. 3azjaum, pelaemMbie C TIOMOIIbIO MacIITaboB.

16.TTonepeunsiit MaciiTab. ToyHOCTH MacIITaboB.

17.11naH KapTa 1 NpodUIb.

18.¥YcnoBHble 3HaKY I17IaHOB U KapT.

19.CymHocTh n306paykeHus pesibeda 3eMHOM TTOBEPXHOCTH.

20.OcHoBHbIe (popMbI pesbeda.

21.CBoucTBa rOpU30HTAIEN.

22 .TIpoBefeHvie TOPU30HTaIEN M0 OTMETKaM TOYeK.

23.I'pagycHasi ¥ KWIOMeTpOBasi CeTKU KapThl. 3apaMOuHOoe 0opM/IeHHe.

24.0ripeienieHe reoie3svueCcKrX U NpsIMOYTO/IbHBIX KOOPAWHAT Ha KapTe.

25.0rpejiesieHie UICTUHHOTO YW MAarHUTHOTO a3UMYyTOB M JAUPEKLIMOHHOI'O YrJjia
HaripaBJieHus 110 KapTe.

26.0mnpefiesieHre BBICOT TOUEK 10 TOPHU30HTAISIM.
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27.0rmpesiesieHle KPyTU3HbI CKaTOB U YK/IOHOB JIMHWM 0 TOpU30oHTa/sM. ['paduku
3a/10’KeHUH.

28.T1IpoekTpoBaHue TpacChl C 3aJaHHbIM YKIOHOM. [locTpoeHue mnpodus
MeCTHOCTH M0 3aZJaHHOMY HarlpaBJ/IeHUIO T10 KapTe.

29.TToHsATHE 00 OTIOPHBIX T'€0/Ie3MUECKUX CETSIX.

30.006111e cBeJeHUs 0 CheMKaxX MeCTHOCTU. BU/IbI CheMOK.

31.Knaccudukanus TeoonutoB. [IpyuHIMITAAIbHAs CXeMa YCTPOMCTBA TeO0UTa.

32.T'opu30oHTa/IbHBIN KPYT TeoAonuTa. OTcueTHbIe YCTPOMCTRA.

33.3purenbHas TpyOa TeoZiomTa. Y POBHHU.

34.BepTHKanbHbIM KPYT TeoA0MTa. MecTo Hy/sl.

35.YcrpoiictBo Teogonura 4T30I1.

36.1ToBepKu U FOCTUPOBKY TEO0JIUTA.

37.¥YcTaHOBKa Teo/l0/iMTa B pabouee MoioxKeHue.

38.Criocobbl M3MepeHusi TOPU30HTaMbHBIX yrI0B. Criocob npremMoB.

39./i3MepeHrie TOPWU30HTANBHBIX YITIOB CrHoco0aMu KpPYrOBBIX TIPUEMOB U
TTIOBTOPEHUM.

40.Criocobpl  W3MepeHWs [UIMH  JWHWNA. MexXaHudyecKre  MpHOOpPLI iAo
HeToCpe/ICTBeHHOI U3MepeHus1 JJINH JIMHUU.

41./3mepeHue paCCTOSAHUM HUTSIHBIM 1a/IbHOMEpPOM.

42.0npejenieHrie HENPUCTYTTHBIX PACCTOSTHUM.

43.V13MepeHue [JIMH TMHUU MEPHBIMU JIEHTaMU.

44.TlonipaBKHY, BBOAMMbIE B 3MepeHHbIe [JINHBI.

45.Cy1IHOCTh TeOI0/MTHOM CheMKHU. COCTaB M MOPSOK paboT. PeKOorHOCIMpOBKa
MECTHOCTH U 3aKpeIljleHue TOUYeK TeOAOJUTHBIX XO0B.

46.1Ipok/aika TeoOMMTHBIX XO[0B HA MECTHOCTH.

47.CpeMKa CUTyalui MeCTHOCTH.

48.KamepasibHble pabOThI TPH  TeOAONMUTHOW CheMKe. (OOpaboTKa yTIOBBIX
V3MEepEeHHH B MOJIUTOHe.

49.BblunciieHe U yBs3Ka MpUpallleHu KOOPAUHAT B TEOJOJIMTHOM TIOJIUTOHE.

50.0cobenHocT  00pabOTKHM  pe3y/bTaTOB  H3MEPEeHWH  AMaroHajbHOTO
(Pa30MKHYTOI0) TeOI0/IMTHOTO XO/a.

51.TlocTpoeHne KOOpAUHATHOU CETKHU.

52.HaHeceHue Ha IJlaH TOYeK TeOJO/UTHOrO xojAa W cutryauuud. OdopmieHue
TJlaHa.

YDPOBHU 0CBOEHHSI 3HAHUN:

BbICOKUM YPOBEHB (OLIEHKa «OTJIMUHO») OTpeensieTcs, eC/IA CTYJeHT:

- B/IafleeT BCeMU OCHOBOIMOJ/IAralOlMKU 3HAaHWUSMM, BbIJE€/IeHHbIMU B
KauecTBe TpeOOBaHHWI K 3HaHUSM CTY/IEHTOB, B 00/1aCTH M3y4yaeMoi AUCLIATITUHB;

- IeMOHCTpUpYeT TIyOHHYy TTIOHMMaHHsI YueOHOTO MaTepHasa C JIOTMUeCKUM
Y apryMEeHTUPOBAHHBIM €ro0 U3/I0’)KEHUEM;

- BlafieceT  OCHOBHBIM  TMOHSTUHWHO-KAaTeropuajabHbIM  arrapaToM
JMUCLIUTIUHBL.

Xopoliuii ypoBeHb (OL[eHKa «XOPOILI0») OTpe/ensieTcs, eC/id CTyeHT:



- BJ/IafieceT BCEMH OCHOBOIIOJIAralOIIMMU 3HAHUSIMH, BBIZIEJIEHHBIMA B
KauecTBe TpebOOBaHHWI K 3HaHUSM CTY/IEHTOB B 00/1aCTH, U3y4yaeMoi AUCLIATITUHB;

- TIOKa3bIBaeT J0CTAaTOYHYIO I/yOWHA MMOHWUMaHUs yueOHOro Marepuasa, HO
OTMeYaeTCss HeJ0CTaTOYHasi CHUCTEMHOCTb W apryMeHTHPOBAHHOCThH 3HAHWM T10
JUCIUIUIAHE, JIOMyCKaeT He3HauuTe/llbHble HETOYHOCTH B  yroTpebOieHun
TTOHSATUMHO-KaTeropyuaabHOro armapara.

Cpennuii ypoBeHb (OIIEHKAa «Y/IOBJIETBOPHUTEILHO») ONPEENsSIeTCs, ec/Id
CTY/IEHT:

- [IeMOHCTPHUPYeT 3HaHWs TI0 W3yuyaeMOH [JUCIWIUIMHE, HO OTCYTCTBYET
r/ly00Koe TIOHUMaHHe CYIIHOCTH yueOHOro MaTepuara,

- [IOTNyCKaeT OMIMOKW B W3/I0KEHWH (PAKTUUECKUX JIaHHBIX TI0 CYIIECTBY
MaTepHaJia, Ipe/[CTaB/IsSIeT HETOTHBINA UX 00beM;

- IEMOHCTPUPYET HeI0CTaTOUHYIO0 CUCTEMHOCTb 3HAaHUM;

- TIpOsIBJIsIeT Cy1aboe 3HaHUe TTIOHATUMHO-KaTeropraabHOTO armapara.

Huskuii ypoBeHb (OLleHKA «HEY/OBJIETBODUTELHO») OMpeZessieTCs, ec/Iu
CTYZIEeHT:

- ¥MeeT pa3po3HeHHbIe, HEITO/IHbIe 3HAHUS TI0 W3yYaeMOM JUCIUTUINHE
WA 3HaHUS y HEro MpaKTHUYeCKH OTCYTCTBYIOT

Cocrasuresnb B.B. JleBmyk
(noonucnb)
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