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Beenenue

B coorBercTtBHUM ¢ y4yeOHBIM maHoM crenuaibHOcTH 21.02.06 «MHDOpManMOHHBIE CHUCTEMBI
o0ecredyeHus! rpaoCTPOUTENBHOMN eI TEIbHOCTI

B MeTtommueckoM mocoOuu MpHBEAEHBI HEOOXOAMMBIE MOSCHEHUS OCHOBHBIX IOHSATHH; MCXOIHBIC
JaHHBIC M 3aJaHUsl K KaXIOW MPaKTHYECKOH paboTe, MpUMeEpbl BHIMOTHEHUS W O(QOPMIICHHUS PacYETHBIX U
rpaduuecKux yactel pador.

IIpakTideckne 3aHATHS TPOBOAATCS C IENBI0 3aKPENHUTh TEOPETHYECKHE 3HAHWS CTYACHTaMHU:
HAY4YHUTHCS TOJIB30BAThCS MacliTabaMu M OCBOMTH METOAWKH PELICHUS HEKOTOPBIX 3a/a4 MPH BBITOIHEHUH
pabot mo kapre, NpUOOPECTH MPAKTUYECKHE HABBIKM MO YTEHHIO pelibeda MECTHOCTH; OBJIaJeTh METOAUKAMU
00paboOTKH TOJIEBBIX MaTEpUANIOB TPU MPOHU3BOJCTBE TEOJOIUTHONW ChEMKH, TEXHHUECKOTO HUBEINPOBAHHUS
MPU TMOJIEBOM TPACCHPOBAHUH; MPHOOPECTH HABBIKK MOCTPOCHUS TOMOIPadUUECKOr0O IUIaHa, COCTABICHUS U
MPOEKTHUPOBAHUS TPOAOJIEHOTO MPOGUIIS, KAPTOrpaMMBbI 3eMJISIHBIX padoT.

I'paduueckre paboThl HEOOXOMUMO BHIMONHATH KapaHJAIIOM Ha YEPTEKHOW WIM MUILIUMETPOBON
Oymare Ha QopmarHeix nuctax B coorBercTBHH ¢ ['OCT. JIpyrue tpeGoBanus mo o(OpMIICHHIO TUIAHOB H
3allOJTHEHUIO BEIOMOCTEH, JKYpHAJIOB W JIOTIOJIHUTEIbHbIC 3aJaHusl MPHUBOAATCS IMPHU HEOOXOAMMOCTU B
pacuéTHo-rpaduuecKux paboTax.

C nenbo 3(h(HheKTUBHOTO UCTIONB30BaHUS yUeOHOTO BPEMEHH Ha MPAKTHYECKOM 3aHITHH, CTYICHTaMHU
3apaHee JI0Ma J0JDKHBI BBIOJHATHCSA CAaMOCTOSITEIbHBIE Pa0OTHI, IPEAYCMOTPEHHBIE [0 OTACIBHBIM TEMAaM.

ConepxaHue MPaKTUIECKUX 3aHATUHH
IIpakTrueckoe 3ansaTue Ne 1

Tema: Urtenue penbeda mo KapTe W peUICHUE 3alad: ONpeesieHHe OTMETOK TOYEK, BHIUYMCICHHE YKIIOHOB
muani. [loctpoenue nmpoduis mo MHWY, 3aITaHHON Ha KapTe.
Lens 3ansaTus:

[Tpuobpectn npakTHUECKHe HABBIKH 110 YTEHUIO pelibeda MECTHOCTH, U300paKEHHOTO TOPU3OHTANISIMHU;
OIIPE/ICIEHHIO OTMETOK TOYEK, YKJIIOHOB JIMHHH M MOCTPOSHHIO MPOQMISA MO 33JaHHOMY HANPaBICHUIO IO
Kapre.

OGecneueHHOCTh 3aHATHUS:

VYuebnble Tonorpadpuueckue kaptel M 1:10000 (u3 pacuéra onHa KapTa Ha CTYJEHTA) C 3aJaHHBIMU
Tpems Toukamu A, B, C, coeTMHEHHBIME JTMHUSAMU B TPEYTOJIbHUK.

ConeprkaHne MPaKTHYECKOTO 3aHATHS

1. Urenue penbeda mo kapre.
2. OmpenenuTb OTMETKH TOYEK Ha KapTe C TOPHU3OHTAISMHU.
3. Omnpenenuts yKIOHBI JIMHUH.
4. Tloctpouts npoduib 1O JIMHAHM, 321aHHOH Ha KapTe.
[Nopsimox BIOTHEHUS pabOTHI
1.Utenue penneda mo kaprte
Ha tomorpaduyeckux kaprax s n300pakeHus penbeda npuMeHseTcst cnocod ropusoHTanei (puc. ).
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['opu3oHTaNBI0 HA3BIBACTCS KPUBASI TUHUS, COCTUHSIONIAS TOYKH C PABHEIMU OTMETKaMH Ha MECTHOCTH.

['opu3oHTaNMM MOMy4YaroTCs Kak MPOEKITMH Ha TOPHU3OHTAIBHYIO IDIOCKOCTh JTUHUN CEUCHHUS MECTHOCTH
YPOBEHHBIMU TIOBEPXHOCTSIMH, PABHOYNaIEHHBIMU JIPYT OT ApPYyTa.

Ha puc. 1 uzo0Opaxenue penbeda xoaMma JaHO C TOMOIIBI0 TOpU30HTANCH. Ecau MBICIEHHO paccedb
ATOT XOJIM TOPHU3OHTATRHEIME TTOBepXocTsiMu AA, BB, CC, /1/1, To TuHUH, MOTyYEeHHBIC OT IePEeCCUCHUS ITHX
MTOBEPXHOCTEH ¢ 3E€MHON ITOBEPXHOCTHIO, CIPOCIMPOBAHHBIE HAa TOPH3OHTAIBHYIO IUIOCKOCTH U OyAyT
TOPU3OHTATISIMU.

Ha mmamax w kaprax HEOOXOIWMO OIpPEAeTUTh
n3o0pakéuubie  GopMbl  penbeda, HOHWKEHHE WK
MOBBIIIIEHUE  €ro. OTO  BO3MOXXHO 1O  OTAEJIbHBIM
TOITMCaHHBIM OTMETKaM FOpU3OHTANEH WIn o
Oepriurpuxam, MPEACTABIIIONIUX COOOW YEPTOUKHU-IITPUXH,
MPOBEAEHHBIE  MNEPHEHAUKYISIPHO K  TOPU3OHTANSM B
HaIlpaBJICHUU BHU3 IO CKaTy, T.€. B CTOPOHY IOHMKECHHS
penbeda.

Penbed B mpuposie COCTOMT U3 Pa3IUYHBIX COYCTAHUH
OCHOBHBIX ()OpM, Kaxkaas U3 KOTOPHIX HWMEET CBOHU
ocobenHoctn.  OcHoBHBle  (opmbl  penbeda  3eMHOM
MOBEPXHOCTH, CIICAYIOIIUWE: Tropa, KOTJIOBHUHA, XpeOderT,
JIOIIMHA, Ce/NI0BHHA (pHC.2)

Puc. 2
OcHoBHBIE (hopmbt penbeda
3eMHOI TOBEPXHOCTH

Ha puc.2 nokazansl oTimyanTeasHBIE 0COOeHHOCTH (hopM pernbeda mo Oeprmrpuxam. Ho mnst pemreHus
WHKXCHCPHBIX 3aJad 10 KapTe HCO6XOI[I/IMO 3HAaTb OTMECTKU FOpH3OHTaJ’ICI7L Onu BCCTra KpaTHBI BBICOTE
ceveHuns pembeda «hy.

BricoToii ceuenns penbeda Ha3pIBa€TCS OTBECHOE PACCTOSHUAE MEXTY COCETHUME TOPHU3OHTAIISIMIL.

Ha yueGHbIx TOmorpaduueckux kaprax h = 2,5 M, OTMETKH OTICJIbHBIX TOPH30HTAJICH ITOJANUCAHBI
kpatHo 5 wiu 10 M. OmpenenuTb OTMETKH J000I TOPU3OHTANU JIETKO, HCIONB3ys OEprIuTpUXH M 3Has
MIPABUIIO WX MOAIHCH: NMA(PH OTMETOK TOPHU30HTANIEH CTAaBSIT OCHOBAaHHWEM B CTOPOHY IOHIDKEHUS peibeda.
[TosTOMY, MOHM)KEHHE WM IMOBBIIIEHHE MECTHOCTH MOKHO YCTaHOBHTH OT OJHOW MOAMHUCAHHON OTMETKH
TOPHU30HTAJIH Ha KapTe.

2, 3, 4. BemonHeHWe 3aaHAN IO PACYETHBIM U TPadUIECKUM YaCTSIM ITHX IMYHKTOB MPAKTHYECKOTO
3aHATHS TIOIPOOHO M3JIOKEHBI B TJIABaX METOIUYICCKOTO MOCOOMs K pacdETHO-Tpadudeckoil paboTe 1Mo TeMe:
«3anaun, pemaeMble Ha KapTax», paspadotanHoro npenogasateneM reogesnn CI'MKCull H.A. Jlo6aHoBOiA.

KonTposnbHbIe BONPOCHI
Uto Ha3pIBaeTCs ropu3oHTaNBI0? BEIcOTOM ceueHus penbeda?

Uto Ha3bIBAE€TCSA OTMETKOM TOUKHU?

Kakue cymecTBy1oT OCHOBHBIE POpMBI pesibeda?

ITo xakuM TpU3HAKaM MOXKHO Pa3iInauTh GopMeI penbeda?

Kak unraeTcs npaBuiio moanucy rOpU30HTAIN?

Kax onpenensroTcss OoTMETKH rOpU30HTANICH?

Kak ompenensiercs oTMETKa TOUKH, JIEKAIIEH MEX/Ty TOPU3OHTAISIMH?

Uro Ha3bpIBaeTCS YKIOHOM JIMHUH, KaK OH OIpeesieTcs?

B kakoil mocienoBaTeNbHOCTH CTPOMTCS MPOAOIBHBIA NpOo(WIb JTUHUM, 33JaHHOM Ha Kapre C
TOPU30HTAISIMH?

10. B kakux aByx maciitabax CTpouTcs npoduib?

11. Ilo xakoii popmyie onpeaessieTcs OTMETKa JINHUM YCIOBHOTO TOPU30HTA?
Pexomennyemas nurepaTypa
1. E.B 3omotoBa, reoae3us ¢ ocHOBaMH KagacTpa; Tpukcta , 413 ¢ (ocH.)
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IIpaktraeckoe 3anstre Ne 2

Tema: Msyuyenne ycrporictBa TteomonutoB 4T30I1, 2T30I1; npuBeneHue B paboyee IMOJIOKEHUE, TEXHUKA
HaBeJCHHUSA, CHATHE OTCUETOB. [loBEpKH TeomonuTa.

Iens 3ausaTus:

N3yunth yCTpOHCTBO T€OJOIMTA, HAYUYUThCA OpaTh OTCUETHI 110 TOPU3OHTAILHOMY U BEPTUKAIbHOMY
Kpyram; IpOU3BOAMTE TIOBEPKU TEOIOIUTA, IPHOOPECTH MEPBUYHBIE HABBIKKA OOPAILEHHS C TEOIOITUTOM.
OOecnieueHHOCTD 3aHSATHS:

TeomonuTsl CO MTaTUBAMH, TUTAHKH C TOUYKAMHU-LIEIISIME JUTSI HABEJCHHS, TUTAKATHhI.

Conepxanue n1adopaTopHOH pabOTHI

1. Usyumuts yctpoiictBo Teomonuta 2T30I1, 4T3011, npuBenenune npudopa B padbouee MOJIOKEHHUE.

2. Texnuka HaBefeHUA. CHATH OTCUETHI MO TOPU3OHTATHHOMY U BEPTUKAJIHLHOMY KpyTaMm.

3. BBINOTHUTH MOBEPKU TEOJOIUTA.

[opsimox BEIOTHEHUS PabOTHI

1.M3yuenne ycrpoiictBa Teogonuta 413011, 2T30I1, npuBenenue nmpudbopa B pabouee MOI0KECHHE.

TeomonuT — 3TO Teoie3ndecKuii MHCTPYMEHT, CIYXKaIlWi U U3MEPEHUS U pa30UBKH FOPU30HTAIBHBIX
W BEPTUKAIBHBIX YIJIOB Ha MECTHOCTH, OMNpElNeNeHUs pacCcTOAHUS (110 HUTSIHOMY JAajJbHOMEpY) W
OpUEHTUPOBAHUS JIMHHUW TI0 MArHUTHOMY MEpPHUIMaHy C MOMOIIBI0 OyCCOIN TEOI0NNTA.

1.1 Uzyuuts ycrpoiictBo Teomonuta 2T30I1 HemocpencTtBeHHo Ha mnpubope. Hamucate Ha3zBaHus
MIPOHYMEPOBAaHHBIX OCHOBHBIX YacTel U 0Ccel Te010INTa, N300paKEHHOro Ha pUCyHKax 1 u 2.

1.1.1 U3yunTs ycTpOWCTBO 3pUTENHHON TPYOBI M MIJIMHIPUYECKOTO YPOBHS IO TUTAKATy Ha JIOCKE, TIe OHU

MOKa3aHbl B pa3pese, u Ha mpubdope. Oco0o o0paTUTh BHUMAHKUE Ha OCH TEOI0JIUTA.

BusupHas ock - 370 npsAMasi, COeIUHSIONasi ONTUYECKUI LIEHTP OOBEKTHBA U KPECT CETKH HUTEH.

Onrtuyeckas och — MpsiMast, COeANHSIOMIAs ONTUYECKHE LIEHTPEl 00BEKTHUBA U OKYIIApA.

KpectoM cetkn HuTeil Ha3piBaeTcs NepecedeHHe TOPU3OHTAIBHOW M BEPTUKAIBHOM HUTEH CeTKu
3pUTENBHON TPYOBI.

1.2 [IpuBectu TeononauT B paboyee MOJIOKEHHE C MOMOLIBIO TPEX MOABEMHBIX BUHTOB M LMIMHAPUYIECKOTO
YpOBHS, (B KaOMHETE LEHTPUPOBAHUE HAJ TOYKOM HE MPOM3BOAST, TAK KAK YCTAHABIMBAIOT TEOJOJIUT HA
paboyee mecto). /s sToro:

LITMHIPUYECKUN YPOBEHD Ha ajua/ie TOPU30HTAIBHOIO KPyra YCTaHaBJIMBAIOT MTapajlieNIbHO IJIOCKOCTH

2" morbEMHBIX BUHTOB M BPAIlCHUEM STUX BHHTOB B Pa3HbIC CTOPOHBI, IMy3bIPEK YPOBHS MPHBOJIAT Ha
cepenuHy (B HylIb-IIyHKT). 3aTeM MOBOpadMBaiOT anunaxy Ha 90° 4 BpaIIeHHEM TPEThEero MoabEMHOTrO
BUHTA IIY3bIPEK LIUJIMHIPUYECKOTO YPOBHS CHOBA IIPUBOJAT HA CEPEANHY (B HYJIb-IIYHKT).

JeiictBue 3TO, BBHINOJIHAEMOE B TIIOJIEBBIX YCIOBHUSX, HA3bIBAETCSI TOPU3OHTHPOBAHMEM IIJIOCKOCTH

TOPU30HTAJIBHOIO KPYra WK HUBEIUPOBAHUEM €TO.

2. Texnuxa HaBeneHus. CHATHE OTCUETOB 110 TOPU30HTAILHOMY M BEPTUKAIBHOMY Kpyram

2.1 IlpuBecTH 3pUTENIbHYIO TPYOy K HAOIIOACHUIO:

® YCTAaHOBHUTD OKYJIAP IO IJ1a3y, HaBe s Ha CBETIBbINA (OH CTEHBI M Bpaliasi OKYJISIPHOE KOJIbIIO, JOOUTHCS

y€TKOCTHU KpecTa CETKH HUTEM;

® HABECTU 3pUTENbHYI0 TpyOy IpeaBapuTeNbHO Ha IJIAHKM XENTOro IiBeTa B YNy KaOuHeTa C

MTOMOIIIBIO BU3UPA, 3aTeM TOOUTHCS YETKOCTH TUTAHKH BpallleHHEM KPEMalbephl;
® OCYILIECTBUTh TOYHOE HABEJICHUE KPECTOM CETKM HHMTEH Ha OJHY M3 TOYEK BpAIICHHEM HaBOMASIIUX
BUHTOB 3pUTEIBHON TPYObI U alMAab], IPEBAPUTEIBHO 3aKPEIHB UX.



Puc. 1 Puc. 2

2.2 V3y4nuTh OTCUETHBIE YCTPONCTBA FOPU30HTAIBHOIO U BEPTUKAIBHOTO KPYIOB B MHKPOCKOIIE TE€OJOJIMTA.
BrinonHuTs cienyromue AeHCTBUS:
® 3aKpeNUTh JUMO, OTKPENHUTh AaTHIaTy, HOBEpHYTh BEpPXHIOIO 4YacTh TeojonuTa. Hammcate 00
U3MEHEHUSIX OTCUETOB II0 TOPU3OHTAIIEHOMY KPYTY;
® 3aKpeNuTh aJaulany, OTKPENUTh JUMO, MOBEpHYTh BEPXHIOK 4YacThb TEOJOJMTA, HAIUCATh 00
MU3MEHEHUSIX B OTCUETAX 110 FOPU30HTAIBHOMY KpPYTY.
2.3 HaBectu Ha xénroii minanke Ha 00y Touky cHavaia npu KII, 3arem mpu KJI u cHATH oTCU€Thl MO
TOPU30HTAJIBHOMY M BEPTHUKAJIBHOMY Kpyram. 3amMcaTh UX WM 3apHUCOBaTh OTCUETHI HA IIKAJBl OTCUETHBIX
YCTpOMCTB, BHIMOMHEHHBIX B CPC Ne5.

1. Ikanbl OTCYETHOIO MUKPOCKOIIA TEOI0JIUTA

BennunHa 0HOrO HAUMEHBILIETO ACJICHUS HAa3bIBAETCS LIEHOU AeIeHus IuMOa.

Teomonut T30. Llena aeneHust mumoa papaa 10’ (cM. puc. 4)

Ortcuet 0o
rOpU30HTAJIBHOMY Kpyry 12752’

358

BepTUKAIBHOMY Kpyry 357716’

Puc. 4

Teomonut 2T30I1, 4T30I1. Liena nenenus numoOa pagHa 5’ (cM. puc. 3).
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Orcuer mo: :
rOPU3OHTAILHOMY Kpyry /05 44" rOpU3oHTaNbHOMY Kpyry 83 °37'20
BEPTHKAIBHOMY KpyTy 4 °/7  BepTHKalbHOMY Kpyry - 2°47'30"

3.IloBepku TeomoIUTA

[loBepku - »9TO AeWcTBHS C TPUOOpPaMH, MO3BOJSIONINE BBIIBUTH M YCTPAHHUTh HEUCIPABHOCTHU
OTJICIBHBIX €r0 YacTe.

3anucarh YCJI0BUE Ka)KlIOﬁ IMMOBEPKHU, MOPAAOK BBITIOJIHCHHA W ITOCJIC BBIIIOJHCHUA IMOBEPKU -BBIBOJ O
HCIIPAaBHOCTU TECOAOJIMUTA UITIU KaKOM-TO €ro 4acTH.

2. Ocwu Teogoanura

VV| — Bu3upHas 0Ch 3pUTENBHON TPYObI

HH, — ropuzoHTansHas 0ch 3pUTEILHON TPYOhI
77, — ocHOBHaA (BepTUKAJIbHAS) OCh TEOIOTUTA
UU, — och NWINHAPHUYECKOTO YPOBHS

IToepku Teomonutos tuna 2T3011, 4T30I1 (moneBbie)
[ToBepka ocu IMIAMHIPUUECKOTO YPOBHS

Ocsh HUIMHAPUYIECKOTO YPOBHS Ha anuuaazne
TOPU30HTAJIBHOTO Kpyra JOJDKHA OBITh MEPIEHAMKYISIpHA K
OCHOBHOM OCH BpallleHUsI HHCTPYMEHTA.

[Topsimoxk  BelmonHEHMsT MoBepkd. Ilociie npuBeneHHs
TEOMOIMTa B paboduee MOJOKEHHE IMOBOPAYMBAIOT BEPXHIOK dYacTh TeopoimTa Ha 180°. Eciam myseipek

LWIMHIPUYECKOTO YPOBHS OCTAJICS HAa MECTE WJIM CMECTHICA MEHee, 4eM Ha OJHO JAEJICHHE, TO YCJIOBHE
BBINOJIHEHO. B IPOTHBHOM cilyyae OBEPKY IOBTOPSIIOT WU IIPOBOJAT FOCTUPOBKY YPOBHS.
2. [loBepka BU3HMPHOH OCH TPYOBI

Busupnas och 3putenbHON TPyObl AOJKHA OBITH MEPHNEHIUKYISPHA K TOPU3OHTAILHON OCH TPYOBI.
HecoGmonenne 3TOro ycioBHSI BBI3BIBACTCS KOJUIMMAIMOHHOM OIIMOKOM, KOTOpas ONpenesseTcst IIo
dbopmye:

KIT-H1+180°
C= — 2, rpe t=30"" — TOYHOCTH TEOHOIUTA

I



ITopsimok BeIMOMHEHUS MOBepKU. HaBoasT 3putenpHyto TpyoOy mpu kpyre mpaso (KII) u kpyre yeBo
(KJI) Ha xopomio BHIAUMYIO TOYKY, PACIIOJIOKEHHYIO MPUMEPHO Ha OJHOM YPOBHE CO 3PUTEIBHOU TPYOOH,
pPacHojIoXKEHHON TOPU30HTANbHO. bepyT OTCUeThl MO TOPU3OHTAIBHOMY KpPYTy M BBIYHCISIIOT BEIHMYUHY
KOJUTMMAITMOHHOW OITUOKH.

4. IloBepka MpaBUILHOCTH YCTAHOBKH CETKH HUTEH 3pUTEIBHON TPYOBI.

BeprukanpHas HUTH CETKH HUTEW NOJDKHA OBITH OTBECHA, a TOPU3OHTAIBHAS - MEPIEHIUKYISPHA K
HEH.

[lopsamox BeIMONHEHUS TOBEpKH. HaBOIAT BepPTHKAIbHYI0 HHTH CETKM HA OTBECHYIO JIMHHIO,
ykperuieHHyto Ha paccrossand 10-20 M. Ecnin HUTH cOBMazar0T Ha BCEM NPOTSDKEHHH, TO CETKa HHUTEH
YCTaHOBJICHA MPaBUIbHO. B MNPOTHUBHOM Cllydyae KOJIMAYOK CHHUMAIOT, OTIYCKAalOT 4 BHUHTA, KPEISIIUX
CETOYHOE KOJIBIIO ¥ IOBOPAYMBAIOT €TO IO COBMAICHUS C JIMHHUEH OTBECA.

KoHTposibHBIE BOPOCHI
1. HazHaueHue Teoq0NIHUTA.
Kax mpuBomuTCs TEOHONHT B pabodee MoIoKeHue?
Uro Ha3bIBa€TCS KPECTOM CETKU HUTEH?
UTo Ha3BIBACTCS BU3UPHOU OCHIO 3pUTEIHHOU TPYOBI?
Yro HA3BIBACTCS LICHON ACIICHUA JIMMOa?
Uro HaszwiBaeTcst MmectoM Hyna (MO) BepTuKanbHOTO Kpyra?
Ckonpko noBepok y Teogonuta T30 u 2T3011?

NownbkwhN

IIpaktuueckoe 3ansrue Ne 3

Tema: VI3mepeHue TOPH3OHTANBHBIX M BEPTUKAIBHBIX YTIIIOB. BemeHue XypHana yTriIOBBIX H3MEpPEHUM.
Brruucnenue yrios.
Iens 3ausTus:
Hayuutbcst u3MepsiTh TOPU3OHTATBHBIC H BEPTUKAIBHBIC YTIIBI, COONIIOIAsI TEXHOJIOTHIO HABEJICHUS Ha
TOYKH; BECTH KYPHAJ YTIIOBBIX U3MEPEHHIA W BBIYUCIIATH YTIIBI.
Obecrie4eHHOCTh 3aHATHS:
Teomomuter 2T30I1, 4T30I1 co mTaTuBaMu, IUIAHKH C TOYKAMHU-LIENSMUA JJIsS HABEACHHS, >KypHAI
YIJIOBBIX U3MEPEHUM, PEIKH, IIaKaThI.
ConeprkaHne 1a00paTopHOM paboTHI
1. HW3MepuTh TOpPU3OHTAIBHBIA Yroa CIOCOOOM TIOJHBIX NPUEMOB C BEICHHUEM JKypHaJla YIJIOBBIX
W3MEpEHUN. BrIUUCINUTE yrodL.
2. H3meputp BepTHUKaJIbHBIE YTIIBI MOJOKUTENBHBIM M OTPUIATENFHBI C BEIEHHUEM >KypHaja YTJIOBBIX
U3MEPEHUN. BRIUNCINUTD yIIIBL.
[Topsiok BBITTOTHEHYS paOOTHI
1.M3mepeHne ropu30HTaIbHOrO YIiia
1.1.Topu30HTaIBHBI yron B — 3T0 yroj, oGpa3oBaHHbI npoekiuamu Hanpasienii A’ C u A B Ha
TOPU30HTATBHYIO IUIOCKOCTh, T. €. JHMHEHHBIA yrom mByrpanHoro yraa A' A. DT0 BHAHO U3 PUCYHKa
M3MEPEHMsI TOPU30HTAIBHOTO YIJIa Ha MECTHOCTH (pHC. 5).




Puc.5. I3aMepeHne ropu3oHTaIbHOIO yIiia

W3mepenne ropu3OHTAIBHOTO yriia B KaOWMHETE MPOM3BOAMTCS MO TOXOXKEH cXeme, TOJBKO Lenu
BU3UPOBAHMS HAXOIATCA Ha TUIaHKAX KEITOTO LBETA B BEPXHUX yIiIax KaOMHETA.

I'opusoHTanbHbIE YIIBI U3MEPSIOTCS CIIOCOOOM IMOJIHBIX INPUEMOB, KOTOPBIM HCKIIOYAET BO3MOXKHOCTh
rpyObIX OIIMOOK NPH N3MEPEHUH YyTIa.

TeogonuT ycTaHaBIMBAIOT B BEpILIMHE yria (B KaOWHETe Ha MPEAYCMOTPEHHBIX MECTax IJIsl yCTaHOBKU
npubOpoB), TMPHUBOAAT B pabodee MOJIOKEHHE. [ OpU3OHTANBLHBIA Yroll W3MEPSIOT JBAXKIBI, NpPU JBYX
MOJIOKEHMUAX 3puTenbHoi Tpyosr: mpu KJI u KI1.

W3mepenne TrOpU30HTAIBHOTO yria MpPH OJHOM MOJOXEHHMH BEPTHKAJIBHOTO Kpyra Ha3bIBaeTcs
MOTYNPUEMOM, a TIPH IBYX MOJIOKEHUAX BEPTUKATBHOTO KPYra — MOJTHBIM IPUEMOM.

[Ipu n3MepeHnr TOPU3OHTABFHOTO YTiia JUMO JTOJKEH OBITh 3aKpETUIEH.

1.2.Ilopsimox m3MepeHHss TOPU30HTAIBHOIO yriia. BHauane HM3MepsAioT yrojl Npu OJHOM MOJOXKECHUH
kpyra, Hanpumep npu KII. Otkpemnsior anunany, 3puTeibHYI0 TpyOy HAaBOIST CHadaja Ha MPAaBYIO TOUKY.
OCyIIECTBISIOT TOYHOE HaBEeICHHE HA TOYKY HABOJSIMMH BUHTAMH alIUAa]bl U 3pUTENBHON TpyOBl. bepyT
OTCYET IO TOPU3OHTATLHOMY KPYTy MHKPOCKOIA, 3alIMChIBAIOT B J)KypHAJ YIIIOBBIX U3MepeHui (Tabnuma 1a).
3areM HABOIAT 3pUTEIbHYIO TPYOy Ha TOUKY JIEBYIO, CHUMAIOT OTCYET, 3allMCHIBAIOT B >KypHaJl. Takum
00pa3oM u3Mepuiin yroil. Beraucisercss OH Kak pa3HOCTh OTCUETOB HA MPaBYIO U JIEBYIO TOYKH 10 hopmyIie:
BKH = anp = O pes (1)

II€ Oy U O ey - OTCUETHI HA MIPABYIO U JIEBYIO TOYKH.

BrIuncnieHHbIH yros 3anrchBalOT B KYPHAI U3MEPEHHS YTIIOB B Tpady «yribl MoaynpuéMoBy Tadm. 1.

Ilepen wu3mepeHueM yria BTOPbIM HOJIYHPUEMOM JHMMO TOPHU30HTAJIBHOIO Kpyra OTKpPEIUIIOT,

TIOBOPAYMBAIOT BEPXHIOKO YACTh TeogonuTa ~ Ha 90° i 3akperisor M6, ITo JeHCTBHE HA3bIBACTCS COUTH

num6. TpyOy mepeBoasT depe3 3eHUT U MOBTOPSIOT U3MEPEHHS YIJIa B TOM JKe MOCIeI0BaTeIbHOCTH, HO MPH
kpyre jeBo — KJI. Pe3yabpTaThl u3MepeHuit 3aMChIBAIOT B )KYpHAJl YTIOBBIX U3MEPEHU. BhIYUCIAIOT yrod.
Ecnu orcuér Ha mpaByl0 TOUKY MEHbIIE OTCUETa Ha JIEBYIO TOYKY, TO CHadaja K OTCUETY MpaBOd TOUKHU
npubasisioT 360° , a 3aTeM OT MOMYYEHHON CyMMbI BBIYUCIISIOT OTCUET HA JICBYIO TOUKY 0 yep. PACXOXKICHHE
3HAYCHWHA yTiia HE JODKHO TPEBHINIATh NBOWHOM TOYHOCTH mpuoOopa, T. €. 1. B mpoTuBHOM ciydae
n3MepeHust ToBTopsoT. Haxomsar cpeanee apudmeTnyeckoe M3 JBYX 3HAYCHHWH YIJIOB B IONyNpUEMAX,
3aIKCHIBAIOT B Tpady «CpeaHee U3 YIIoBy.

[Ipumep n3MepeHUs] TOPU3OHTANBHOTO yria. B kaOuHeTe BHM3HPYIOT 3pUTEIBHYIO TPyOy Ha IUIAHKH-IENH
XKENTOTO IBETa, PACTIOI0KEHHBIE B TPABOM U JIEBOM BEPXHHUX yIJia KaOUHeTa.

Tabmuna 1
TOYEK Orcuern
n;.:c(::?-ﬁixl R T J non)?:lr;;mos ucspe;!r‘jﬁfs ﬂgﬁ:ﬂ” ,,1}\::53 na{caorﬂm
ey B 3 R . | A M T K % re yroa AHHER
d 1 |276|56
13 Kn g, | 52 24
10 (224132 _‘ 522330
4 27149 |
13 |_KA 52 23
10 132926 | ﬂi,,_,_‘*
13-29 KA |8 |33 Gdo b IK+ KA | [8o55'+|8%33' ] no4)
Ko |-8 |35 | || THF T2 - © I
1
73-08 KA |~4% 119 = KT+ KAl I‘i°20"';4°179° = = 4%9130"
e e R
Kn | 4 |20 ||
1 |
T ER A
AENOARUTeR oo
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Mecrto crosiHKM TeononuTa — 13. MI3MepeHue ropu30HTaIbHOTO yIjla HAYMHAEM IIPH IOJIOKEHUH Kpyra
KIIL
1. HaBenu 3putensHylo TpyOy Ha mpaBoi IuiaHke Ha Touky 1. OcymecTBunu ToyHOe HaBeleHue. CHAIH
OTCYET M0 TOPU3OHTATBHOMY KPYTY Oy = 276°56°, 3anucany 3HAYCHHE B KYPHAIL
2. 3aTeM OTKPENIIN aluaany, HaBeld Ha JICBOU TIaHKe Ha TOUKY 10, CHSUTH OTCUET O e = 224°32,
BeraucisieM yroin P, = 276° 56°- 224° 32’ = 52°24’, u3mepeHuslii oqHuM HomynpuémoM mpu KIT.
3.0tkperi MMO, MOBEPHYNM BEPXHIOK dacTh Teogommta ~ Ha 90", sakpermmu nmum6. OTKpemumn

anumamy, TMEePeBEIN 3pUTCIBHYI0 TpyOy depe3 3¢HHUT M CHOBA IPH IMOJOXKEHHH yxe Kpyra KJI, moBTopmmm
nu3MepeHus. Pe3ynbTaThl 3amucany B )KypHal YIIOBBIX m3MepeHui(tabnuua 1). Beraucnsem yron Bir =
(21°49° +360") —329°26> =52°23".

Pacxoxnenne 3HaueHUH yriia paBHO 1°, 9TO COOTBETCTBYET NMPABHILHOMY H3MEPCHHIO YTIIOB. Bhrumcisem
cpennee u3 yrios: B, = (52°24° +52°23) : 2 = 52°23°30”,

3aIllMChIBAEM 3HAUYCHHUE yTia B rpady «cpenHee U3 yriioBy Tadmumsl 1.

Crnenyer 06paTuTh BHIMaHUE Ha 00Opa3ell 3alicH B KypHaJe IPH U3MEPEHUH TOPU30HTAIBHOTO YTJIa.

2.13Mepenne BEPTHKATBHBIX YTIIOB

BepTI/IKaJ'H:HLIe YTJIbL V U3MCPAIOT IO BEPTUKAJIIBHOMY KPYTY TCOAOJIUTA.

BepTI/IKaJ'IBHLIM YIJIOM HAa3bIBACTCA YIOJ V, COCTaBJICHHBINI FOpI/ISOHTaJIBHOﬁ IIOCKOCTBIO U JIMHHUEH
BI/I3I/IpOBaHI/I$I. OH emé HA3bIBACTCSA yFJ’IOM HAKJIOHA, TaK KaK B ITOJICBBIX yCJ’[OBI/ISIX I/I3Mep$[IOT HAKJIOH JIMHUM.
FOpI/IBOHTaJ'IBHaSI IIJIOCKOCTb KOHCTPYKTHBHO 3aJI0KCHA B an60pe.

BepTHKaJ‘ILHLIﬁ YTOoJI MOXET 6I>ITI> MOJIOXKUTCIIbHBIM, €CJIUM JIMHUSA BU3HUPOBAHUA PACrojIaracTcs BBILIC
TOPU30HTAJIBHOMN TUIOCKOCTH, M OTPUIATENLHBIM, €CJIN — HUXKE (pHC. 6), T. €. BEPTUKAIbHBIE YTl H3MEPIIOTCA
OT JIUHUHN FOpI/ISOHTa.

HpI/IHLII/IH HU3MCPCHUA BCPTUKAJILHOIO yrIjia TaKou K€, KaK U TOPU30HTAJIBHOT'O — IMOJIHBIM HpI/Ié MOM.
W3mepenne BepTHKAIBHOTO YIVia TMPOW3BOJIUTCS BH3MPOBAaHHMEM Ha HaONIOAaeMyl0 TOYKY MpU JBYX
nonokenusax kpyra KIT u KJI.

Puc.6. BepTuxansHsle yribl

Ilepen w3MepeHHEM BEPTUKAIBHBIX YITIOB HEOOXOIMMO HM3MEpHUTh 3HadeHue Mecra Hyns (MO)
BepTukanbHoro kpyra. s teomonutoB 2T30I1, 4T30I1 ¢ monoXHUTENbHONW M OTpULATENBHON OLU(PPOBKOI
JeIeHUN TuMOa BepTHKAIBHOTO Kpyra MO Beraucisiercs mo ¢hopmye:

MO = 1/2 (KJI+KII) u He nmomkHo npeBbimath £ 2°, 1. e. MO <+ 2’

Kak onucano BblIIe, M3MEpeHNEe BEPTUKAIBHOTO YIJla CBOJUTCS K CHATHIO OTCYETOB 10 BEPTHKAIIEHOMY
kpyry npu KII u KJI, koTopble TOKHBI OBITH C MPOTHBONOJIOKHBIMUA 3HAKAMH, HO YHCJIOBBIE 3HAUCHUS HE
JOJDKHBI OTJIMYATRCS Ha + 2°, 9TO SIBISAETCSA KOHTPOJIEM U3MEpeHHd yria. JleficTBuTeIpHOe 3HaUeHHne yIiia 1o
3HaKy npuHumaetcs rno KJI.

Beprukansnsiii yron, usmepennsiii npudopamu2T30I1, 4T3011, Beraucisercs no popmyie:
| Km+ET|

v=t——m—, (2
z
[opsimok u3MepeHus: BepTHKAIBHOTO yIia B KaOHHETe
1.1 U3smepuTh ABa BEpTHUKAIBHBIX YIJIa, BU3UPYS 3pHUTENbHYI0O TPyOy Ha CTallMOHAPHO YCTAHOBJICHHBIC
pEUKH € 3aITUChIO OTCUETOB B JKYpHAJI€ YTJIOBbIX U3MEPEHUIA:

e  OTpHLATENbHBIH, BUSUPYS HUKE YCIOBHOM THMHMM ropu3oHTa (Hmke orcuéra 1000 1o peiike);

®  TOJOXHUTENBHBIN, BU3UPYS BBILIE JIMHAM YCIOBHOTO ropu3oHTa (BhiiIe orcuéra 2000 mo peiike)
1.2 Omnpenenuts MO BEpTUKAIBHOTO Kpyra ¥ BBIYUCIUTH BEPTHKAIBHBIE YTIIbI.
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[Ipumep n3MepeHns BepTUKAIBHBIX YTJIOB C 3aMUCSIMHU OTCYETOB B KypHAJIe U BHIYHCIICHUEM YTIIOB TIPUBEACH
B Tabauue 1,0.
[Tocrne BBIMOTHEHUS pa0OTHI KYPHAIBI IPEICTABIISAIOTCS MPETIOIaBaTENI0 Ha IPOBEPKY U MOATHCE.
KoHTposbHEIE BOITPOCH
1. UYrto Ha3pIBaeTCA MOJIYIPHEMOM TIPH U3MEPEHUH YTIIOB?
ITo xakoit hopmMyIie BEIUUCIIIETCS TOPU3OHTAIBHBIN yroj1?
Urto 3HAYUT «COUTH JUMO» TOPU30HTAIHLHOT'O KPyTra M 3a4eM 3TO JEJIat0oT?
UTto Ha3BIBAETCS BEPTUKAIBHBIM YTJIOM?
Kak BeramcinsioTcst BepTUKaIbHBIE YIIIBI IPH n3MepeHnn teogonutom 2T30I1, 4T3011?
Kakotii BenmunHOM MoxeT ObiTh MO?
Uemy paBHa TOYHOCTh U3MEPEHUS YTIIOB?

Nownhkwbd

IIpakTrueckoe 3anstre Ne4

Tema: M3mepenue a3uMyTOB JIMHUM U pacCTOSIHUM MO 1aJIbHOMEpY.

Lenp 3anstusi: HaydnThCsi OpHEHTHPOBATH CTPENKy Oyccosin Ha ceBep. [IpuoOpectr nmpakTHyecKre HaBBIKU
110 U3MEPEHHIO U BBIYHMCICHHUIO a3UMYTOB PACCTOSHUM MO AabHOMEPY.

ObecrnieueHHOCTD 3aHSTHS:

Teomomutsl 2T30I1, 4T30I1 co mwTaTuBaMu, OpUEHTHP-0YCCOIb, PEHKH, TIAKATHI.

Ilepen BbImonHEHHEM J1IAOOPATOPHOH pabOTHI ClEAyeT MOBTOPUTH HEOOXOIUMBIC IOHATUS I10
U3MEPEHUSIM U TEPMUHOJIOTUHU U3 TEOPHH.

MarauTHEIM a3uUMyTOM A HaspIBaeTcs FOpI/ISOHTaHBHblﬁ yroi, OTCUMUTHIBAEMBIN OT CCBCPHOT'O
HaIpaBJICHUs] MATHUTHOTO MEPUANAHA 10 XOAY YaCOBON CTPEJIKH JI0 HalpaBJIeHUS JAHHOU JINHUH.
OnpezpeneHre HANpaBiIeHUS MarHUTHOTO MEpPUAMAHA OCYIIECTBIISETCA [0 TOPU30HTAJIBHOMY KpYIy C
MOMOIIBI0 OPUEHTHUD - OYCCOH, KOTOpast Kpenutcss Ha Teojonute (puc. 1). Jns opueHTHpOBaHHS CTPEIKU
OpHUEHTHUDP — Oycconr YE€PHBIM KOHIIOB Ha CEBEP HEOOXOMMO:

1.OTKpenuTh OpeTUTEP MAarHUTHOMN CTPEIIKH;

2. Ilpu 3akperniéHHOM JIuMO€, OTKPENUTh aJuIaay U BpalleHueM €€ COBMECTUTh HyJIEBbIE JeNIeHHs TUMOa
W anuaanpl. Anunaga 3aKpersieTcs.

3. OtkpenuB 1MMO, BpalalOT €ro OO COBMEIIEHUS YEPHOIO KOHIA MArHUTHOHM CTPENKH C HyJEBBIM
ITPUXOM OpHEeHTHD — Oycconn. JInMO 3akperseTcs.

4. OtkperiseTcs anujaja U BpallleHHUEeM BEpXHEW Y4acTH TEOJOJUTa IO YaCOBOM CTpPENIKE, HABOAUTCS
3pUTeNbHAs TpyOa Ha peiiKy, 0003HAYaIONIyI0 KOHEN JIMHUH, a3uMyT KOTOpod u3Mmepsiercsa. OTcyér mo
TOPU30HTAJIBHOMY KPYT'y COCTABHUT 3HAU€HHE MarHUTHOTO a3UMyTa.

JlanbHOMEp COCTOMT M3 ABYX JANbHOMEPHBIX HHUTEH, Hape3aHHBIX Ha CTeKiIe ceTkH HuTe N u M u
peiiKu ¢ neNeHusIMU.

e T i i i St g e o e o Q

s

/‘
/
i~
|

IM =1000

Puc. 7. I3smepenune paccTosSHUS JaTbHOMEPOM
Paccrosiaue 1o gajisHOMEPY onpeaesseTcs mo Gopmyie: D=kxn+c¢c 3),
rae x = 100, koaddunmeHT nanpHOMEpA,
N - pa3HOCTb OTCYETOB MO pelke MekKAy JalbHOMEpHBIMU HUTAME N u M, n=N-M (4),
C - ciaraeMoe mampHOMeEpa, paBHoe 0,25 + 0,50 M.
[Ipu chéMKe cltaraeMbIM JaIbHOMEPA «C» IMIPEHEOPEraroT 13-3a MaJIOH €ro BEJIUYHUHBI.
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JIOCTOMHCTBOM HMTSHOI'O JaJlbHOMEpA SBJISIETCS €ro MpocToTa. [t ObIcTpOro nu3MepeHus paccTOsIHUN
HIDKHIOIO 0003Ha4aroT M U HaBousaT Ha peiike Ha uucio 1000. ITo BepxHeit, 0003HaueHHONH N CHHMAOT
OTCUET.

[Ipumep. Ilo peiike cHAT 0TCUET Npa= 1134, ¢=0,30m, M = 1000. Onpenenum paccTOsTHUE .
Brruuciasgem nos= 1134 — 1000 = 0134mm = 0,134M;
Brraucnsem paccrossaue Do, = 100 % 0,134 + 0,30 = 13,70m
Conepxanue n1adopaTopHOH pabOTHI
1. H3MmepuTh a3UMyTHI:
1.1 copueHTHPOBATH CTPEIKY OPUEHTHUP — OYCCOJIN Ha CEBED,
1.2 moBopauuBast 3pUTENIbHYIO TPYOy IO YaCOBOW CTpPEJIKE, U3MEPHUTh a3UMYTHI JI0 YETHIPEX peek A, B,
C, [1, craiiMoHapHO YCTaHOBJICHHBIX B KAOMHETE;
1.3 1o 3MepeHHBIM a3UMyTaM BBIYHCIUTH PYMOBI;
1.4 HayepTUTH CXEMY M NIOKa3aTh HA HEH a3UMYThI U PyMOBI.
2. U3mepuTh paccTosiHUE 1O JaTbHOMEDPY:
2.1 cHATH OTCUETHI 1O BEPXHEH HUTH CETKH 3PUTEIBHOW TPYyOBI, MOCIIEI0BATEIBHO BU3UPYS HA PEHKH
A, B, C, [I. HmxHro10 HUTH 3puTenbHOM TpyOsl M HaBoauTh Ha ymciio 1000;
2.2 BeIMHCAHUTH IO Gopmyiie (3) pacCTOSIHUE 0 YETHIPEX peeK.
[Mopsimox BeITIOTHEHUS pabophI
[Tpu BU3NpPOBaHNY Ha PEHKH, PAIMOHAIEHO POU3BOANTE H3MEPEHUS CIEIYIOIUM 00pa3oM:
HaBECTU HIKHIOIO JaTbHOMEPHYIO HUTh CETKH 3pUTeNIbHON TpyOBs! Ha uncio 1000, mo BepxHel AaabHOMEPHOI
HUTH CHATH OTCUET N. 3aTeM 0 FOPU30HTAIILHOMY KPYTY B3SITh OTCUET, U3MEPHB a3UMYT.
3anuch M3MEpPEeHNH TPOMU3BOAUTH IO 00pa3ILy:

Noa= 1134 Aop=43°17
Nog = 1027 Aop= 11326
Noc = Aoc =
Nop = Aon=

ITocne I/IBMepeHI/Iﬁ MMPOU3BCCTHU BLIIIOJIHCHUC pacqéTHo—rpa(quecxoﬁ YacCTH 3aJaHus.

[o 3amanuto B m1abopaTtopHOil paboTe HEOOXOIUMO 0 U3MEPEHHBIM a3MMYTaM BBIYUCIUTH PyMOBI, HAUEPTHUTh
CXeMy M MOKa3aTh Ha HEl a3UMYyTHI U pyMOBI.

PymOBI BBIUHCIIAIOTCS TIO TAOTHUIIE 3aBUCHMOCTH MEX]Ty a3UMyTaMH U pymMOaMu.
Tabnuna 2

3aBHCHMOCTL MeKAY a3UMYyTaMNI I pymMGamn

YerBeprs A, rpan r

I (CB) 0...90 A
il (1OB) 90...180 180° — 4
I1I (FO3) 180...270 A— 180°
IV (C3) 270...360 360° — A4

¥ &4 r
[Tpumep.

Aox (A1) =43°17  roa(11) =CB: Aoy =CB: 43°17°
AOB (Az) =113"26’ ToB (rz) = IOB(180- AOB): IOB:66°34°
AHaAJIOrH4YHO BBIYHCIISIOTCS Toc UTor-
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Puc. 8 Cxema a3umyTOB 1 pyMOOB

BrrunciisieM paccTosHUA 10 PEEK 10 CHATHIM OTCUETAM.
[Ipumep. Io peiike cHAT oTcUET Npa= 1134, ¢ =0,30Mm, M = 1000. Onpenensiem pacctosiHue Doy .
Brruuciogem nga= 1134 — 1000 = 0134mm = 0,134M;
Brraucisem paccrossaue Do, = 100 % 0,134 + 0,30 = 13,70m
AHAIOTHYHO BBIYUCIISIIOTCS PACCTOSHHS IO OCTAJBHBIX TPEX PeeK.
[Tocrne BeIMONTHEHUS paOOTHI PEKOMEHIYETCS OTBETUTH HA BOIIPOCHI.
KoHTponbHbIE BONPOCH
Kaxue neficTBHS BRITIOTHSIIOTCS [IJIs1 OPUEHTUPOBAHUS CTPEIKH OyCCONU Ha ceBep?
Kaxkue HarpaBiieHus: IPUHUMAIOTCS 32 UCXOAHBIC IPH OPUCHTUPOBAHUY JTHHHIA?
Urto Ha3bIBAaETCS a3UMYTOM JIMHUAU?
Kax m3mepsercs azumyT?
B kakux npenenax u3mMeHsIeTCs a3uMyT?
UYro HazwiBaeTcst pymOOM?
Uro npencrasiusieT coboit nanpHOMEP?
[To kakoii popMyre BEIUUCISIETCS] PACCTOSHUE TI0 TAILHOMEPY?
ITo kakoMy KpyTy Teo0IUTa OepyTCS OTCUETHI TIPU U3MEPEHUH a3UMYTOB?

WOk W=

[IpaxTnueckoe 3anarue NeS

Pacuérno-rpaduueckas padora mo teme: OOpabOTKa MONEBBIX U3MEPEHUI U KaMepaabHbIe PadOThl IPH
TEOJOJUTHOU ChEMKE.

COBOKYITHOCTb T€0AE€3UYECKUX H3MEPEHUH, MO pe3ysibTaTaM KOTOPBIX MHOJY4YaloT IJIAH MECTHOCTH,
Ha3BIBAETCS ChEMKOM.

[Ipu TeomonutHO# chéMKe, €€ emE Ha3bIBAIOT TOPU3OHTAIBHON, CHUMAIOT CUTYaIluio (KOHTYpHI WA
MpeIMeThl MECTHOCTH), M3MEpSIOT TOPU3OHTAJIbHBIE M BEPTUKAJIBHBIE YIJBl Ha BEpIIMHAX XOJa, JINHBI
CTOPOH.

Tema: CocraBneHHEe BEIOMOCTH KOOPAWHAT 3aMKHYTOTO TEOJONUTHOTO XOJa. YpaBHUBAHHE YTJIOB.
Brrunciienre AUPEKIIMOHHBIX YTII0B M pyMOOB TUHHMH (2 yaca).
Lens 3ansarus:

Hay4auThbcst cOCTaBNATh BEJOMOCTh KOODAHMHAT, BBITIONHATH YBSI3KY W3MEPEHHBIX YTJIOB, BBIYHCISATH
JTUPEKIUOHHBIE YTIbI © PyMOBI CTOPOH TEOJONUTHOTO X0/1a.

JIisi mpuMepa paccMaTpUBAeTCs 3aMKHYTBIA TEOMOMMTHBIA XOA u3 4° TOYEK CO CIIEAYIOIIUMHU
WUCXOIHBIMHU JaHHBIMH, IPUBEAEHHBIMU B Tabmue 3 (00wIue 415 BceX CTYACHTOB).

Tabmuma 3
["'opu3oHTaNbHBIE U3MEPEHHBIE YIJIBI JlnvHbl muanit | KoopnuHatel
No Touek - —
= (ropmzoHT. mpoiox.) | X y
1 77 46 180,45 617,22
48,77
2 106 36 30
52,05
3 98 23 30
52,91
4 77 13
73,95
1

JIMpeKITMOHHBIA yTOM O |, HAaYaJIbHOW JWHWH 1-2 3amaércs WHANBHAYaTbHO KAXKIOMY CTYACHTY. B
npumepe o 1., pasen 82°51°.
ConeprkaHre IPaKTUIECKOTO 3aHATHUS
1. CocTaBUTh BEIOMOCTH KOOPAMHAT.
2. VYpaBHATH UBMEPEHHBIE YTIJIBI.
3. BpUUCIHTE AUPEKIMOHHBIC YTIIBI U pPyMOBI TUHHUIA TTO0 UCTIPABICHHBIM YTIIaM.
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[Topsinox BeITTOMTHEHHS PaObOTHI
1.CocraBneHnne BeIOMOCTH KOOPIUHAT

HcxonnHple JaHHBIC 3aMCHIBAIOTCS B BEJOMOCTh KOOPJMHAT B COOTBETCTRYOIUE Tpadet 1,2, 3,4, 7, 8,
12, 19, 20 Tabnwiie 4.

2. YpaBHHMBaHNE U3MEPEHHBIX TOPU30HTAIFHBIX YTIIOB
[Ipn M3MepeHNr rOPU3OHTAIBHBIX YIIIOB BO3HUKAIOT MMOTPENTHOCTH U CyMMa M3MEPEHHBIX YTIIOB Y Py HE
paBHSETCS TEOPETUYECKON CyMME YTTIOB ) Breop , BBIUUCIAEMOI 110 hOpMyIIE: 2 Breop= 180°(n - 2),
I7Ie N — YACIO0 yrioB B monuroHe. OOpasyeTcsl yriioBas HEBS3Ka, SBISIOMIASCS Pa3HUICH MEXAy CyMMOH
YTJIOB U3MEPEHHBIX U CYMMOH YIJI0B TEOPETUYECKHMX M BBIYMCIIAEMAs IO cieayomen Gopmymne:  Lgu = ),
BHSM - ZBTCOP

OnpeneneHne dTOH HEBS3KH, OLIEHKA €€ JTOMYCTUMOCTH, PACIPE/ICIICHUE U BEIYUCICHUE UCITPABICHHBIX
YTJIOB Ha3bIBAETCS YPABHUBAHUEM.

Brruncnennas yriaoBast HeBsi3Ka CpaBHUBACTCS C JIOIYCTUMOMN YTIIOBOM HEBS3KOM

£gpon = £ 1 "vm | rme n— umCI0 H3MEPEHHBIX YITIOB B MONHIOHE.

Ecnu BeruMciieHHas yriaoBas HEBSA3KA Lgysy 110 AOCOIIOTHOM BEIMYHMHE MEHBLIE WIIM PABHA JIOITyCTHMOMN
HEBA3KU Lpion , TO £pysy  PACHIPENENAIOT BO BCE M3MEPEHHBIE YITIBI ¢ OOpaTHBIM 3HAaKoM. Jlns »Toro
BBIYUCIISIIOT NMOMPAaBKU  Og = £pysy / N M BBOJAT MX B M3MEpEHHbIE yribl. IIpu pacrpeneneHun HEBA3KH
BHaYalle MCIIPABIIAIOT YIIIBI C CEKYHAAMH, a TIPYU HAJMYWUHU TOJIBKO IIETBIX MUHYT, UX PACIPEAETSIIOT Ha YTJIBL,
00pa30BaHHbBIC KOPOTKUMHU CTOPOHAMH.

Ecnn yrnoBas HeBs3ka £py, OOIBIIE JOMYCTUMON HEBA3KU £g,n , €€ pacnpelensaTh HeNb3s U
He00X0UMO TIPOBEPUTH PaHEE BBHITOTHEHHBIE PACYETHI.

3aTeM BBIYUCIAIOT UCTIPABIEHHBIE YITIBL Pucnp = P sy + Op.

JI7151 KOHTPOJISt BEIYUCIISIOT CyMMY HUCIIPABIEHHBIX YIJIOB ) Bucnp , KOTOpas JOJKHA OBITH PaBHA CyMME YIJIOB
TEOPETHYECKUX D Preop -
[Ipu yrioBBIX BEIYUCIEHUSAX CIIEAyeT IOMHUTH, YTO €IUHHIICH M3MEPEHHUs YIIJIOB CIYXKUT rpamayc. B rpamyce
conepxutcs 60 MUHYT, B MUHYTE -- 60 CEeKyHI.
[Mpumep. BoraucisieTcsi cyMMa U3MepEHHBIX 4° TOPU30HTAIBHBIX YIJIOB
S B = 77°46° +106°36°30 7 +98°23°30 "+ 77°13” = 359°59".
Beruucisgem TEOpETHYECKYIO CYMMY YITIOB: D Breop = 180° (n-2)= 180° (4 - 2) = 360"
Brruucnsem yriuoByro HEBA3KY L£pusw = 2 Busw - 2 Preop = 3_59059’ - 360° = --0°1".
BeruncsgemM JOMyCTUMYIO YTIIOBYIO HEBA3KY £pion = * 1 Wm=x1 Ji=zx2.

BrruucnenHas yriopast HeBs3Ka £p,, 110 a0OCOIIOTHOH BEJIMYMHE MEHBILE JJOIYCTUMOM HEBA3ZKHU L4101
e€ MOXKHO pacmpenensaTh. B HameM ciydae BBIYHCICHHAs HEBSI3Ka UMEET 3HaK «MHUHYC», MO3TOMY IOMPAaBKU
pacmpezienisieM co 3HAaKOM «ILTIOCY» KO BTOPOMY M TpeTbeMy yriam 1o 30 cexyHn. [lonmpaBku 3anmucsiBaeM Hajl
M3MEPEHHBIMU yTiIaMu B Ta0nuie 4 , rpada 4.

Beraucrsem ucnpaBieHHbIe YIIbl: Byenp2 = 106°36°30 " +30 = 106037’,

Buerp s = 9823’30 "+ 30 = 98°24 . BerunciieHHbIC 3HAYCHHS MCIIPABICHHBIX YIIIOB 3aICHIBaeM B rpady 5.6.
JI71s KOHTPOJIS BBIYMCIIAEM CYMMY MCIPABIECHHBIX YIIIOB, Bycnp = 360° , KoTOpast paBHA TEOPETHIECKON CyMMe
YTIIOB D Breop -

3.Brruncienne TUPEKIMOHHBIX YTII0B U pyMOOB

3.1 ./IupeKknroHHbIC YTIIBI CTOPOH TEOJAOTUTHOTO X012 BEIYUCIIIOTCS IO (hopMyIie:

O ocn = @ npen + 1800 - Bncnp >

TIE, O pocn M O ppey - JUPEKIMOHHBIE YIIIBI MTOCAEAYIOIEH U MIPEABITYIIEH CTOPOH;

Bucnp -  HMCOPABICHHBIA TOPH30HTAIBHBIM HpPABBIA 10 XOAY Yroid MEXKIy Npeablayled u
MOCIEAYIOUIEN CTOPOHaMHU X0/1a.
Beruncnenust  HauMHAOT @ C JIUPEKIIMOHHOTO yTia HAa4albHON CTOPOHBI O |.»
W BBITIOJHSIOT B cTONOMK. Ecim 4 bz = £2°1" BBIUMCIICHHBIH JUPEKIIMOHHBIN YTOJI TIOMYYUTCS
Gombre 360° , TO W3 Hero 130‘,;, - BerguTaior 360° .

Jnst KOHTPONSA  ~ Bzuenp. iggv 2 ;; ' BBIYUCHSIOT JWPEKIUOHHBIN yrojl HadalbHOMN
CTOPOHBI 1-2, OH JOJKEH OBITH L3 = 15674’ paBeH 33/IaHHOMY JAUPEKITHOHHOMY YTITy
[Ipumep. i 180°

336°7/4'

—J%any. 98°24"
+ta-4 = 237750
780
= 417°80"
4 wenp. 77° 13" 14
*064-1 = 540:3;7’
180
- 520°32"
_Bruenmp. 72746’
ez = 442°57
360°
A2 = &2°47'




Brruucnennble UPEKIMOHHBIE YIIIBI 3alIMChIBacM B Tpadbl 7 1 8 Tabnuisl 4.

Benomocts koopaunat Tabmura 4

Vsl Ocesrie Amt | oupa €HHS KOOPJUHAT
Jupeknr | pymMOBI HBI prpatil P
No | Mamepen | Mienpasn nonnele | H Bem | M KoopauHaTe!
yFHLI a1l nu BLIHHCHeHHLIe HCHpaBHeHHLIe
TO HBIC CHHBIC quHa
qe p (rop
N30H
K T
ool | T e ax | Ay |a|ax || av || x ¥y
npon
0K.)
Ul 03lals e |7 s o | [P |Ya Y] 17 18 19 20
0|1 3 5
e 61
| ; 2 77 | 46 +l 04 | +] 72
5 2
+
c |s 48,7 6.0 43, | 60| | as,
3 B 15 g |21 |7 A R T I A I Y
1 - I3 66
2 |0 2 3 éo 37 0.0 + 65 | +| 56
6 1 2 1
+
102 |4 520 47, 2. | [47.] |20
(3) 156 /1415715 16 |5 ez | T lo7 |63 | |96
- - 13 68
3 Z § (3) 98 | 24 0.0 0.0 1188 |+ 65
! ! 9 7
105 |5 | 529 28, a4, | 28| |44,
BT150 5717 10| e [Tl |7 79
1 - - 1 64
T 77 |13 0.0 0.0 07 | +] 1.7
2 2 2 8
C 1 2739 6. 24, | 60| |24
3401 37 | 5 305 Tl7s | lsa |73 | s
I3 61
1 04| |72
5 2
P=22
7.58
2 2
_ 220720 SAK=+ | YA¥V=+ .
Z B H3M 359 59 75,82 69,36 i}d}{ﬂﬂ iyb{ﬂl‘l
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Y B, = 180°(n-2) = 180° * 2 = YAX= [ YAV--
360° 75,79 69,32
£BH3M = z B M " Z B T 359:59‘ £X:+07 £y:+0,
-360%=-0°01° 03 04
foon = m= 1" V& =+ a5 = JE+Ey? =
2’ 4/0,0009 +0,0016 = 0,05

e 1 1 N

O™ T p.f3ge  227.58:005 4554
1
£,£[01'LOTH: m

Borumcun / / (MOATIUCH) (PUO).

2.Bbuncnenne pyMOOB BBITIOJNHSETCS B COOTBETCTBUM C Tabnwimed 5, B KOTOpPOH IpHUBEICHA
3aBUCHUMOCTb MEXIy OCEBBIMH PyMOAaMH W JHPEKIIMOHHBIMH YIJIaMH W 3HAKU TPUPAIICHUH KOOPIAMHAT JIJIsI
BCEX UETBEPTEH.

Tabnuma 5
) Coomolﬁeaue L. 3HAKH npupanmieHHH
Her- Beanunnnl aupex- | Hassanwe | pymgGamm n nnpeﬁ_y KoopAuEaT
BEPTH I[HOHHBIX YIJIOB pymGoB LHOHHBIME YriaMu g Ay
I Ot 0° no 90° CB rp=0p + i
II | Or 90° xo 180° I0B | rp=180°—qy = -
III OT 1800 10 2700 103 r“1=a]‘”—‘— ]800 — o
IV | Or 270° xo 360° C3 rry=>360°— oy + —

pumep. JupeKUHOHHBI yron muHAK 2-3 paBed 156° 14’ 3HAUNMT IMHUSA HAXOJUTCS BO BTOPOIl YETBEPTHL
BeruncisieM pyM6 1,3 = FOB : (180°- 0 ,3) =10B : (180°-156"14’) = FOB : 2346 .

BeruncneHnbie pyMOBbI 3anuchiBacM B Tadauily 4 B rpadsr 9, 10, 11.

[ocie BeimonHeHUs paOOTHI T 3aKPETJICHUS 3HAHUH PEKOMEHIyeTCs] OTBETUTH Ha BOIPOCHI.

KonTpoabHbIE BOIIPOCH

Uro Ha3bpIBaeTCs ChEMKOM?

Kakne n3mepeHns BBIOTHSAIOT IPH TEOIOJIUTHON ChEMKeE?

Urto Ha3bIBa€TCS YTIIOBOW HEBSZKON?

3ayeM U 10 Kakoi GpopMyJie BEIYUCISETCS CyMMa yIJIOB TeopeTniecKas?
Kak Beruucnsiercs gomycrumasi yrioBasi HeBs3Ka?

Kak pacnipenenstorcs yriioBble HEBA3KH B TEOIOIUTHBIX X04ax?

Kak BBIUUCISIOTCS TUPEKIIMOHHBIE YTl CTOPOH TEOJOIUTHOTO X0aa?
Uro Ha3pIBaeTCsl pyMOOM U B KaKUX Tpe/ienax OH U3MEHSIeTCs?

PN R DD =

[IpakTuueckoe 3auste Ne 6-7

Tema: Beluncnenue u ypaBHUBaHNE IPUPAIIEHNN KOOPIUHAT. BbrunciaeHne KOOpAUHAT TOYEK
Lens 3auarus:
HayunTtbcst ypaBHUBATE NpUpPAILEHHs] KOOPAVHAT U BBIYUCIISTh KOOPAUHATHI TOUYEK TEOJOJUTHOTO XOAa.
[TproOpecTy MpakTH4YECKUE HABBIKK MO BBIYMCICHUIO IPUPAILECHUN KOOPAHHAT Ha KAJIBKYJISTOPE.
CopneprkaHne IpakTHYECKOrO 3aHATUS
1. BbraucauTh npupameHus KoopIuHarT.
2. VYpaBHATH MpUpaIlEHUs KOOPIUHAT.
3. BBIUHCINTE KOOPAMHATHI TOYEK TEOAOIUTHOTO XO/a.
[Mopsimox BEIMOTHEHUS PabOTHI
1.Beruncnenue mpupaiieHuii KoopauHat

16




IIpupamennss KOOpAMHAT BBIUUCIIAIOTCS 4epe3 T'OPU3OHTAJIbHBbIE MposiokeHus d U pyMmMOBI I CTOPOH

TEOJOJIUTHOTO X0 o hopmyam:
Ax =d cosr Ay =d sinr

VY noOHee u OpIcTpee BBINOJIHATh BBIYMCICHUS NIPUPAILCHUNA KOOPAUHAT Ha KaJbKYJISATOpE, T. K. pyMObI
HEoOXoIuMo OpaTb B Tpaaycax, MUHYTHl NEpPEBOJATCS B JOJM Tpaayca. DTO ACUCTBHE BBHIMOJHSIETCS C
nomomsio knasumn « DEG « (rpaayc). KinaBuma nepekmtouarens «DRG» gomkHa HaXOAUTCS B MOJIOKCHUT
«DEG» 1 3T0 70KHO OBITh BUIHO Ha TabJI0 KAIBKYJIATOPA.
Hpumep. r = 82°51 , Ha KambKymsiTope HabupaeM 3Hadenne 82,51 u Haxumaem kiasuury DEG, Ha Ta6io
BuuM upcio 82,85° . IIpu BBIYMCIICHHSX MOJIBb3YIOTCS KIABMIIAMU HAMATH «M-+» U M3BICUCHHS U3 HAMSTH
«RM». Bprancnum npupanienns koopauHat Ax | U Ay, U1t IepBOH CTOPOHBI:
82,51 DEG = 82,85, 3anocuM umcIio B mamsth «M+», 6epém cosr x d (48.77) = 6.07 (310 Bbruucmm Ax ) ;
nanee kiaBuiien «0» cTupaeM pe3yibTaT, NpeABapUTENbHO 3anmucaB ero B rpady 14 tabmuusr 4. KnaBumeit
«RM» m3BnekaeM u3 mamsTH 3HadueHue pymo6a(82,85) , 6epém sinr x d (48,77) = 48,39, BeruncieHHOE
3HaueHue Ay 3ammceiBaeM B Tpady 16. Pesynmprar crupaem knaBumeil «0», yOupaem 3HaueHue pymOa
NEePBOH CTOPOHBI KiaBuineil «X«M» u Habupaem 3HaUeHHUE pyMOa BTOPOH CTOPOHBI.

ITony4ennsble pe3ynbTaTsl okpyriisgeM 10 0,01. AHaJIOrMUHO BEIYMCIISIIOTCS NPUPALLEHUS] KOOPAUHAT IS
OCTaJIbHBIX CTOPOH XOJa.

3HaKM NpUpPALICeHU KOOpAWHAT NMPUHMMAaeM B COOTBETCTBHHM C Ha3BaHHWEM pyMOa B YETBEPTH IO
Tabnuue 5 , MpUBEAEHHON B MPAKTHYECKOM 3aHATUH Ne 3.

2. YpaBHHBaHHE MPUPAIICHAA KOOPIHHAT

s ypaBHHMBaHUS NpPHUpPAIEHUI KOOPAWHAT BBIYHMCISIOT CYMMBI NPHUPAIIEHUH KOOPAHWHAT IO OCSM:
DAN U DAY 5y OTIETBHO TIOJNIOKUTENBHBIE U OTpULATENbHBIC 3HaueHNs. OHM HE PaBHBI,
T. K. IpU U3MEPEHHUAX YIJIOB U CTOPOH IOJMIOHA JIOMYCKAIOTCS MOTPEIIHOCTH, AOMYCTHMBIE MPHOOpaMu.
Anrebpanyeckas CyMMa IMPUPALIEHUH KOOPAWHAT OKa3bIBAETCS PABHOM MO OCAM: £, = Y Ax y M £y = DAY 4y
. £, ¥ £, Ha3BIBAIOTCS JMHEHHBIMYU HEBA3KAMHU MJIM HEBA3KAMH B IIPUPALICHUAX KOOpAUHAT. O 10IyCTUMOCTH
HEBA30K £y M £, K PacIpPEEICHUIO CYAT 110 OTHOCUTENEHON HEBSA3KE. CHauana BEIYHCISIIOT a0COMIOTHYIO
HEBSI3KY 110 opmyire:

£i5c = \.-W U OTHOCHUTEIBHYIO HEBA3KY £om = £45c / P,

OTHOCHUTENBHYIO HEBSI3KY BBIPaXKAIOT MPOCTOM ApOOBIO C EAMHULICH B YUCITUTETIE:

rae P - mepumerp TEomOJUTHOro X0Aa (CyMMa TOPHU30HTANIBHBIX MIPOJIOKEHHUIA).

1
Lo = TEa. m (1/£45. : P). 3HaMeHaTens OKpyTaseTcs 0 MENbIX YHCE.
= EdC
OTHOCHUTEIbHAS HEBSI3KA £, HE JOJDKHA MPEBBIMIATH JOITYCTUMYIO OTHOCUTEIBHYIO HEBSI3KY £ 0m.0m
. 1
» KOTOpast IPUHUMACTCS PABHOH - T.e. £ < Lromomn.

Ecau £0TH IMOJIy4YUTCA OoubIIIe m , OTO 3HAYUT, YTO BBIYHMCIICHHA BBIIIOJIHCHBI C OIIMOKAMH U HX

HE00XOMMO HAWTH U HCTIPaBUTH.

Y paBHUBAIOT MPUPAIICHUS KOOPAUHAT Pa3AeiabHO 1o ocsiM X u Y. J[J1s 3TOro BRIYHMCICHHBIC JIMHCHHBIC
HeB3KM £, M £,  pacnpeleislOT B BBIYUCIECHHbIE IPUPALIEHHs KOOPAMHAT C OOpAaTHBIM 3HAKOM
MPOTOPIIUOHATBHO TOPU3OHTAIBHBIM TPOJIOKEHUSIM CTOPOH XOja, IMyTEM BBeIeHHs mompaBok. [lompaBku
BBIYUCJISIOT 110 (hopMyTiam:

£x Ey
0X ;= Fdi u oy = Fdi . rae Ox; ¥ Oy; - IOIpPaBKH (AOJIN HEBSI30K, IPUXOAALINECS
Ha i- YIO CTOPOHY XOJla) COOTBETCTBEHHO 1O ocsiM X W Y. [lompaBku 3amuChIBAIOT HAJ| BBIYHCICHHBIMH
MIPUPAIICHUSMHU B BEJIOMOCTH KOOPIMHAT.

J1s KOHTPOJST BBIYUCIAIOT CYMMBI IMOMPABOK MO OCSM, KOTOPBIE JOJDKHBI OBITH PaBHBI BETHYHHAM
HEBS30K C OOpaTHBIM 3HAKOM. 3aTeM BBHIUMCISIOT UCHPABICHHBIC MPHUPAIICHUS KOOPAUHAT, Kak
anredpandecKyro CyMMY BBIYHCIICHHBIX TTPUPAILEHUH U TIOTIPABOK:

ﬁxncnpi:-ﬁxsmqi_'_ 6Xi 148 ﬁYchpi:ﬁYBml{i_'_ SY1
CyMMBI HCTIPABICHHBIX NPHPALMICHUH KOOPAUHAT D A X yenp U DA Y yenp JOIKHBI OBITH paBHBI 0, 4TO
SIBIIICTCS] KOHTPOJIEM YpaBHUBaHUS.
[Tpumep. Beraucisem anredpandeckue CyMMBI IPUPAIIEHUN KOOPAUHAT 1I0 OCSIM:
YA Xy = 75,82 DAY = 169,36
DA X gy = - 75,79 SAY gy = - 69,32
Brruncnsiem HEBSI3KM B IPUPAIIECHUSIX KOOPAUHAT 11O OCSM:
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£,=+ 0,03 £,= +0,04

_—
AGcomoTHas HeBsizKa  £,5. = + £x% + £y 2 = 0,05, Iepumerp P = 227,68
OTHOCHUTENILHAS HEBSI3KA Loy = = = : = 2 < =

ot P :£abc 227.68:0,05 4554 zo00

HO3TOMY HEBA3KH £x M £, MOXKHO pacnpelensaTs. T. K. HEBA3KH MaJlbl 110 YHCIIEHHOMY 3HAYECHUIO, B HAaIIEM
MpUMepe HET HEOOXOAUMOCTH OTIPEACTATH ITOTPABKH IO BEIIIE TPUBEAEHHBIM (POPMYIaMm.
Pacmipenensiem momnpaBku Ha HauOoJiee IUIMHHBIE CTOPOHBI XOJa W 3alKCHIBAEM HMX HaJl BBIYUCICHHBIMU
MpHUpAIICHUIMA KoopAuHAT B rpadel 14 nl6 Tadmuipl 4 ¢ 00paTHBIM 3HAKOM K BhIYHCIICHHBIM. [To mepBoii
CTOpOHE (caMoif KOPOTKO) TIOMIPaBKH HE pacipeIesicM.
Berurcnum cymmbl orpaBok mo ocsim: » 0x = (- 0,01) + (- 0,02) = - 0,03;

>3y =(-0,01)+(-0,01) + (- 0,02) = - 0,04.

[Tonmy4eHHble CyMMBI TONPAaBOK PaBHBI HEBsi3kaM £, U £, ¢ NPOTHBONOJOXKHBIM 3HAKOM, 3HAYUT
pacnpeziciecHUue BBITIOTHEHO MPaBWIBLHO. BBIUUCIIIEM HCIpaBICHHBIC TPUPANICHUS KOOPAMHAT KaK CyMMY
BBIYHCJICHHBIX MTPHUPAICHUI U MOTPABOK:

AY yenp2 = 120,97 +(- 0,01) = + 20,96;

A X yenp3 =-28,16 +(-0,01) =-28,17;

AY yemps =-44,78 + (- 0,01) = - 44,79;

A X yenps =1 69,75+ (- 0,02) =+ 69,73;

DAY penps = - 24,54+ (- 0,02) = - 24,56.

HcnpaBneHnsie MpupanieHus 3anucbiaeM B rpadsr 17 u 18.
JIJi KOHTPOJISL BEIYUCIISIEM CYMMBI HCITPABIICHHBIX MPUPAIICHUI KOOPAUHAT:
DA X yenp =+ 6,07+ (-47,63) +(- 28,17) + 69,73 = 0.
DAY yenp = 148,39+ 20,96 + (- 44,79) + (- 24,56) = 0.
3.Brruncnenre KOOpANHAT TOUEK
KoopauHaThl ToUek BEIYUCISIFOT MTOCIIEA0BATEBHO, HAUHHAS C KOOPIWHAT IMEPBOU TOUYKH:
X mocn X npen + -ﬁ X HCIIp v mocn 4 npen + ﬁ y HCIIp

KoHTposieM npaBUIBHOCTH BEIYHCIICHH SBISETCS MMOTyYeHUE KOOPIUHAT IIEPBON TOUYKH.

Y n00Hee BBIYKCIICHHUE TIPOM3BOINTh B CTOJIONK, CHaYalIa 10 OCH X, a 3aTeM 110 OCH Y.
ITpumep. BrruuciisieM KOOpAMHATHI BTOPON U TPETHENU TOUEK T€OJ0JIMTHOTO XOJa:

X, = 180,45+ 6,07 = 186,52 V,=61722+48,39= 665,61

X ;= 186,52 -47,63 =138,89 V3= 665,61+20,96 = 686,57

AHAOTMYHO BBIUKCISEM KOOPAUHATHI YETBEPTOM TOUKH U mepBoi. Ilo BemoMocTu KOOpAMHAT BUIIHO,
YTO KOOPJAUHATHI TOYKU MEPBOM B KOHIIC BHIYUCICHUN PaBHBI HAYaJIbHBIM KOOPAUHATAM.

KoHTponbHbIE BOIIPOCH

1. UYrto Ha3pIBaeTCS MpUpAIICHAEM KOOPIUHAT?

2. Kak BBIYHCISAIOTCS NpUPALIEHUS KOOPAUHAT?

3. Ot 4ero 3aBUCAT 3HAKU MPUPALICHUH KOOPAMHAT?

4. Kak BBIYHCIISIFOTCS HEBS3KH B IPUPAIICHUSIX KOOPIUHAT?

5. Tlo kako# HEBSI3KE CYIAT O AOIMYCTHMOCTH BBIYHCICHHBIX HEBA30K B 3aMKHYTOM TEOJOJIMTHOM
xoze?

6. Kak BBIYHCISIOTCS U pacTpeessIoTCs MOMPaBKH B MPHUPAIICHUIX KOOpIUHAT?

7. Pemenue kakoi reofe3ndyecKoidl 3amaud MPUMEHSIETCS MPH BBIYUCICHHUM KOOPAMHAT TOYEK

TEOIOJIUTHOTO Xoa?
8. B uéM 3akimouyaeTcss KOHTPOJIb TMPABHJIBHOCTH BBIYUCIEHHUS KOOPIWHAT 3aMKHYTOTO
TEOJOIUTHOrO X01a?
[IpakTrueckoe 3ansaTre Ne®

Tema: [TocTpoeHne KOOPIMHATHON CETKHM M TUIaHA MOJIMTOHA 110 KoopAnHaTaM. Hanecenue cutyanmu.
Lens 3ansarus:
HayunThcst mpaBUIbHO IPOU3BOIUTH OCTPOCHHUE IJIaHa 110 KOOPAUHATAM.
CopeprkaHue IPaKTHUECKOTO 3aHITHS
1. TlocTpouTbh KOOPAWHATHYIO CETKY.
2. llocTpouTh MJIaH TEOHOIUTHOTO X0Aa IO KOOPAHMHATAM.
3. Hanectu cutyanuro Ha IJIaH.
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[Topsinox BeITTOMTHEHHS paObOTHI

[T1aH T€OmMOMUTHOIO XOJa BHIYEPUMBACTCSA Ha JUCTE 4epTEkKHON Oymaru ¢opmara A 4 B maciitade
1:500.

1.IlocTpoeHne KOOpANHATHOMN CETKH

KoopamnatHast ceTka BbIYEpUMBAETCS B BHJIE CETKH KBAAPaTOB CO CTOpOHaMH 25X25M, B macimTabe
miaHa 5x5 cM. HeoOxoaumoe KOMYECTBO KBAJIPaTOB CETKH OMPEESIAETCS UCXOAS U3 3HAYCHHA KOOPIMHAT
TOUYEK TEOAOJHUTHOTO X0/a B BEAOMOCTH KoopAWHAT (Tabmuua 4). lns 3Toro HaxoAsT pasHOCTH KOOPIMHAT
MEX/Ty MAKCHMAIbHBIMA M MAHUMAIIbHBIMU 3HAYeHUSIMH KOOpIUHAT. [lonydeHHyI0 pa3HOCTh JAeISIT Ha 25M,
OKPYTJISIIOT YaCTHOE B OOJIBIIYIO CTOPOHY — 3TO M OYyJEeT YHCIIO KBaapaToB, HEOOXOAUMOE JJIsl pa3MEIleHHs
TEOJOJIMTHOIO X0/1a BHYTPH CETKH KBaJIpaToOB.

[Ipu oundpoBke KOOPAUHATHON CETKH HEOOXOIUMO HMOMHHTH, YTO B I'€OAE3HH OCh X HampaBlicHa Ha
ceBep (CHM3Y BBEpPX WM B BEpXHHUH Kpal JHCTa), a OCh Y — Ha BOCTOK (cieBa Hamparo). [loaToMy HIDKHISA
JUHUS KBaJIpaTOB TOJIMCHIBACTCS YHUCIOM MEHBIIMM, 4eM X MHH., a KpaiHss JieBas JUHHUS YUCIIOM,
MEHBIINM 9eM Y MHH., HO KPaTHBIM 25 M.

Cerka KBaJpaTOB MMEET HApPY)KHYI0 M BHYTPEHHIOIO PAaMKH, NMPOBEIEHHBIE HA PACCTOSIHUMU IPYT OT
npyra 10 MM u obpasyromue 3apamouHoe odopmiteHue wiana. B HéM onudpoBbIBaeTCS KOOPJUHATHAS CETKA
KBaJIpaToB.

B nenTpanpHON 4YacTH BHYTpEHHEH paMK{ CETKH KBaJpaTOB CIUIOIIHBIE JMHUM HE TPOBOSTCS, a
MTOKA3bIBAIOT TOJIBKO TIE€peceueHHe KOOPAMHATHBIX JIMHUI B BUJIE KpecTHKa B JuameTrpe 5 + 6 MM B
COOTBETCTBMU ¢ Tabnuuei 6 «O0pa3isl yCIOBHBIX 3HAKOB [yl TOoorpaduieckux mianos macmrabos 1:1000,
1:500x.

ITpumep. Onpenensem 4UCIO KBaApaToB 10 ocu X N, M 10 och Y n y. I 3TOro U3 BeJOMOCTH KOOPIHHAT
(Tabmuria 4) BEIOMpaeM KOOpAUHATEI X Makc. # 186 M, X muH. & 111 M,

VY makc. ® 687 M, Y muH. & 617 M. Ho yuuTsIBasg KpaTHOCTb CTOpPOHBI, PAaBHOM 25 M, HUXKHSIS JIMHUA
KBazpara 1mo ocu X He MokeT ObITh omudpoBana 110 m, a 100 M u Bepxusisat — He 185 M, a 200 M, BEIYHCIISIEM
n, = (200 - 100): 25 = 4. AHajOru4HO, MO OCH Y, JieBas JIMHUSA KBajapaTa HE MOXKET ObITh olH(poBaHa
3HaueHueM 617 M, a 600 M; npaBas nuHUs cooTBeTCTBEHHO — 700 M. Bhruncnsem ny = (700 - 600): 25 =
4. Ha ¢popmare A 4 uncno xkBaaparoB 4 X 4 He nomemmaeTcs. MOXHO YMEHBIINTH OJIMH KBaJAPaT Ha TIOJIOBHUHY
croponsl (25: 2) = 12,50 M 1 ynoOHee B HaIlIeM MpUMEPE dTO CIelaTh IO OCH Y clieBa, OIU(GPOBKY HAYATh CO
3HaueHus 612,50 M, kak moka3aHo Ha «Ilmane TeogonuTHOTO X0Ma» (pHUC.S).

Takoe pa3MelieHle KBagpaTOB CIOCOOCTBYET NPAaBUILHOMY MOJIOXKEHHUIO IITaMIIa M YTCHUIO TEKCTa B
HEM, KOTOPBIN pa3MelliaeTcs o HapaBIeHUIo ocH X.

2. IlocTpoeHue maHa no KoopaAuHaTaM
Touky TEOTIOJUTHOTO X0/a HAHOCST Ha IIJIaH C MOMOIIBIO JIMHEHKH MTOTIepevHoro Maciraba. Jlis atoro
MPEIBAPUTEILHO ONPECIIAIOT KBapaT, B KOTOPOM HAaXOUTCS TOYKA. 3aTeM 10 OOKOBBIM CTOPOHAM KBajpaTa
OTKJIAJIBIBAIOT OTPE3KH, PAaBHBIC PAa3HOCTH a0CIHCC TOYKH W JIMHUM CETKH, MOJyYCHHBIC TOYKH COCIHHSIOT
JUHUEH U BAOIH He€ OTKIIAABIBAIOT OTPE30K, PABHBIN PA3HOCTH OPAMHAT TOYKHU W JIMHHUU CETKHU.
[Ipumep. PaccMoTpum HaHeceHue TOUKH | TEOIOIUTHOTO X0Ja
(cM. pucyHOK 4).
Touka 1 (X;=180,45; ¥Y,;=617,22) Oyner nexath 10 OCH 200
X mexny uHusIME, onrdpoBanabeMA 175 n 200, a mo ocu Y —
Mexay JuHISIME 612,50 u 625 (puc.4). g mocTpoeHHus] TOUKH
OTKJIJIbIBAEM 10 OOKOBBIM CTOPOHAM OT TOPU30HTATBHON JTUHHUH
¢ mudpoit 175 orpeskn (180,45 — 175): 5 = 1,09 cm. Coenunsem

UX JHHWeH ¥ Ha Heil OT BePTHKATbHOH CTOPOHBI KBajapaTa, 2925
obo3HayeHHOU 612,50 oTknaabBaeM OTPE3OK, paBHbIA (617,22 — 4
s =3
612,50): 5 = 0,95 cM u nonyyaem Touky 1. CiegyeT HallOMHHTB, S =
[0YEMY JICIUTCS PAa3HOCTh KOOPAMHAT HA 5, TaK Kak Macmrad p &l =
o . o <

1:500 B mosicHUTENBHBIA NEepeBEeAEHHBIN, 03HAYaeT B 1 cMm 5 M, v tn

o~ o
OTPE3KH MOJYyYaEM B CM. > ©

Puc. 4

AHaJIOTUYHO CTPOSTCS BCE Apyrue TOYKU Xoaa. [lomydeHHbIe TOUKM HaKaJBIBAIOT U 00BOISAT KPYKKOM
nuaMeTpoM He Oonee 3 MM. TOYKHM COEAMHSIIOT NUHUSAMU (BHYTPbh KPY)KKOB JIMHHM He 3aBomsT). OKono
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KaXIOW TOYKHM CIIpaBa MOAMUACHIBAIOT €€ HoMep. CTOPOHBI TEOAONHMTHOTO X0Ja 0003HA4aroT MPOBEACHHEM
TOPU30HTAJIHHON JTMHUM K YCIOBHOM €€ cepennHe. CBepXy MUIIETCS HAINpaBlieHUE, 3aJaHHOE AUPEKITHOHHBIM
YIII0M WIHA PyMOOM, CHU3Y — JJIMHA CTOPOHBI B METpax.

3.Hanecenue cutyanuu Ha IJiaH
Hanecenne cuTyanum Ha IUIaH BBIMOJIHSIOT B MacmrTabe moctpoeHus wrada (M 1:500) mo abpucy B
COOTBETCTBHH C «Y CIIOBHBIMHU 3HAKaMU Jiisl Tonorpaduyeckux wranoB M 1:5000, 1:2000, 1:1000, 1:500».
Heo0xomumble 21eMEHTHI CUTYaIlMu MPUBEIeHBI B Tabiuie 6 «O0pa3ibl YCIOBHBIX 3HAKOBY.

[Ipu mocTpoeHnn XapaKTePHBIX TOYEK, BCE BCIIOMOIaTE/IbHBIC JUHUM HAHOCAT KapaHIAlloM, 3HAYCHHUS

YIJIOB U paCCTOSIHHfI Ha IIJTaH HE BBIIIUMCBIBAIOT.

Tabauna 6

OO0pa3Iibl YCIIOBHBIX 3HAKOB

TOYKHM IIAHOBBIX CHEMOYHBIX CETei, 3aKpemn-

JIEHHBbIE HA MECTHOCTH

IepeceueHnss KOOPIMHATHBIX JIMHMIA (3esie-

HBIIf LIBET)

TlocTpoitku: @ — HeorHecTolKue, 6 — OrfHe-
CTOMKHE KWIbIe BBIILE OAHOTO 3TaXa

Is_gl___;l,j)... e I'pyHTOBBIE HOPOTH
5.0 2.0
el R A 1 Tpomsr

)

2.0
@35

'35 IHPOKOIHCTBEHHBIE (Y6, Oyk,
y  KieH, rpa6, mHna, sAcetb, HikM)

{ 3.5 MenxoancTBentble (Gepesa,
20

OCHH3, HBY, O/bXd, TONOb)

435 em M mHXTA
2.0

3
.

3.5 cocHa i Keap
'3.5 JIACTBEHHHIA

20
4 3.5 KAmapucel

15

OTaenbLHO CTosIIIMe AepeBbs

LA T
P LN T l'azonsl
50
« ox oo
Taurms
2%
[1X Y5 IS T 3abopel

KoHTyphHI pacTHTENbHOCTH

OTMETKH BBICOT TOUEK Hajl YPOBHEM MOPA

)
~
o
-3
&
-]
=
e
S
&l
b=t
n

Jleca: @ — NIMCTBEHHEIE;
& — cMeLIaHHBIe

6 — XBOIHBIE;

Jlyropasi pacTHTE/IbHOCTb: @ — MeHee 1 M;
6 — Bomee 1 M

¥3Kue 1oJ10Ckl KYCTADHHKOB: 10 2 MM Ha IUIa-
He; 2...8 MM Ha IUIaHe; LWupe 8 MM Ha IUlaHe

KonTposnbHbie BOIPOCHI
1. Yto Ha3pIBaeTCsA TEOMOMUTHBIM XOI0M?

IR o

Urto Ha3bIBaCTCS KOOPIUHATAMU TOUYCK?
UTto Ha3BIBACTCS CUTYyAITHCH?
UYro Takoe adbpuc?

B kakoii cucremMe KOOpJAMHAT CTPOUTCS TUIAH TEOI0JIUTHOTO Xoa?
Kakue criocoObl cuTyaruy NpUMEeHSIOTCSI TPU HAHECEHUH e€ Ha TuTaH?

[IpakTrueckoe 3anstre Ne9
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Tema: M3yuenue nuBenupa: ycrpoiictso Huenupos 3H3KJI, 4H3KJI, H3, H3K, 2H-10JI. Casatue oTcuéroB
o peiikam.
Lens 3anaTus:

M3yunth yCTpOWCTBO HUBEIHUPOB: OCHOBHBIX €r0 4YacTei, oceil; HayuuThCsl TMPUBOJIUTH HUBEIUD B
pabouee MOJI0KEHUE, CHUMATh OTCUYETHI IO PeliKaM, IPOU3BOAUTh IIOBEPKU HUBEIIMPA.
ObecnieyeHHOCTh 3aHATHS:

HuBenupsl, ITaTHBEI, HUBEITUPHBIE PEHKH, TIIAKATHI.

[Nepen BoIONHEHHEM TA00PATOPHON PAOOTHI HEOOXOAUMO TIOBTOPHUTH TEOPHIO.

HuBenupom Ha3pIBalOT Te0l€3MYECKUI HMHCTPYMEHT, BU3UpPHAas OCh TPYOBI KOTOpOro B paboueM
MOJIOKEHNHU TOpU30HTaNbHA. [lepen KakabIM CHATHEM OTCUETa MO perKe My3bIpEK MUIUHIPUIECKOTO YPOBHS
BBIBOJSIT HAa CEPEIUHY BpAaIlleHHEM OJJICBAIMOHHOTO BWUHTA. B TOJe 3peHus 3pUTENbHOW TPYOBl KOHIIBI
JIETIECTKOB HWJIMHIPUYECKOTO YPOBHS AOJKHBI OBITH IIPH TOM COBMEILCHEI.

Conepxanue n1adopaTopHOH pabOTHI

1. MByuutp yCTpOWCTBO HHUBEIHPOB C LWIMHIPUYECKMM YPOBHEM M TIpUBEICHHE HX B pabouee
MOJIOXKEHHE.
2. OcBOUTH TEXHUKY HAaBEJCHHS HA PEUKH U CHITH OTCUETHI 110 pEHKaM.
3. Bremonuuts noBepku HUBeIHpoB 3H3KII, 4H3KJI, H3.
[Mopsimox BITIOTHEHUS pabOThI

1.IlpousBectn oOummii ocMOTp HUBENUPOB. O3HAKOMHUTBCS C YCTPOWCTBOM WM HAa3HAUEHHEM Ka)KIOH
YacTU HMBEJIMPA, HAKCaTh Ha3BaHWS MPOHYMEPOBAaHHBIX
Ha puc. 9 OCHOBHBIX YacTeH.

[TpuHnunuaneHas cxema HHUBETUpa c
LHIINHAPHYECKUM YPOBHEM npu 3pUTEIBHOM
TpyOe

\'AY% - BHU3UPHAs oCh 3pUTEIBHOU
TpyOBI

UU — ock HMIAMHAPUYECKOTO YPOBHS

I - OCHOBHass och (OChb  BpalICHUS
BEpHE 4acTy) HUBEIUpa

LL — ocp kpyrioro ypoBHs

Puc. 9. Ycrpoiicto HuBennpa H3
HemnocpenctBenno Ha mpubope ciieqyeT oOpaTuTh
BHUMaHHE Ha WCIPABHOCTh YpPOBHEH, HABOIAIIETO H
3aKpenuTeNbHOr0 BUHTOB. IlpuBectn mpubop B pabouee
MOJIOKEHHWE 10  KPYTJIOMYy YPOBHIO  IOXBEMHBIMH

BHHTaMH.

2. TexHuka HaBeICHUS HA PEUKHU, CHITUE OTCUETOB IO pelKam

BparenueM OKyJIsSipHOTO KOJIbLIA JOOUTHCS YETKOCTH M300paXKECHUS CETKH HHUTEH 3PUTEIBLHOU TPYOBL.
Hagectn 3putensHyo TpyOy Ha peHKy U BpaIlleHHEM KpeMaIbephl TOOUTHCS YETKOTO €€ N300paKeHUSI.

CHaTh OTCU€Thl MO u€pHOM U KpacHOM cTOopoHaMm peek. llepen cHATHEM OTCUETOB MY3BIPEK
UATUHAPUYECKOTO YPOBHS BBIBOJIAT HA CEPEAUHY BPAILLICHUEM 3JICBAIMOHHOTO BUHTA O COBMEILICHUS KOHIIOB
ITy3bIpbKa B II0JIC 3PCHUS 3pUTEIBHOU TpyOBl. M300pasuth moiie 3peHust TpyObl ¢ OTCUéTraMu 10 YEPHON U
KpacHOW CTOPOHAM peeK B TeTPaIsIX M0 MPUBEAEHHBIM IPUMEPAM.

Ilone 3penHmst 3puTenbHOW TpyOBI B pabodeM TOJOKCHHHM HUBEIHpa IPH
HaBEJICHUH HA 4YEPHYIO CTOPOHY PEUKH.
OTcuéT no cpeaHel rOpU30HTANBHON HUTH paBeH 1250




[Tome 3pEeHUS 3pUTETHLHOMN TpyOBI B pabouem TTOJIOKEHUHT
HUBEIUPA NPU HABEACHUH Ha KPACHYIO CTOPOHY PEUKH.

Otcuer o cpenHei TOPU30HTAIBHON HUTU
paBen 3223.

IIpakTudeckoe 3ausaTre Nel(

Tema: [ToBepku HUBETUPOB.

Lens 3anaTus:
[Ipou3BoANTH MOBEPKH HUBEIHPA.

OO0ecCIeYeHHOCTh 3aHSITHS:
HuBenupsl, mTaTuBbl, HUBEIUPHBIE PEHKH, TIAKATHI.
Conepxanue 1adopaTopHON pabOTHI

1. Boemmonauts noBepku HuBenupos 3H3KJI, 4H3KJI, H3K, H3. 2H-10J1

ITosepku HuBenupos 3H3KJI, 4H3KJI, H3, H3K, 2H-10JI
[Tocne BEIONHEHNS KaXKIOH OBEPKU 003aTeIbHO HAITMCATH BBIBOJ O MCIIPABHOCTH HUBEJIPA WU €TO

YacTH.

1. Ochb KpyTIOr0 YPOBHS JOIHKHA OBIThH MapalljielbHA OCH BpAaIlleHUS HUBEIHPA.
Kpyrnerit ypoBeHb yCTaHABIMBAIOT MEXIY JFOOBIMU JBYMS TIOJHEMHBIMU BHHTAMH U BpPAIlleHHEM BCEX TPEX
MOABEMHBIX BUHTOB IY3BIPEK KPYIJIOTO YPOBHS MPHUBOIST B HYJIBb-IIYHKT. 3aTeM MOBOPAYMBAIOT YPOBCHb Ha
180" . Eciu my3sIpéK KPYTIIOro ypoBHS OCTAJNCS B LIEHTPE, YCIOBUE BBIIOIHEHO.

2. BeprtukanpHas HUTh CETKH B pabodyeM TIOJIOKEHWH HHUBENWpa [OJDKHA OBITh OTBECHa, a

TOPU3OHTAJbHAS - IEPIICHANKYIIAPHA K HEH.

3aBojJ TapaHTHPYET MEPIEeHANKYISIPHOCTh HUTEH CETKH 3PUTENBbHOW TPYOBI M MO3TOMY IOBEPSAIOT TOJBKO
OJIHy BEPTUKAIBHYIO HHThb. BepTUKalbHYI0 HUTh HABOAAT HA OTBECHYIO IIMHHIO, PACIOJIOKCHHYIO Ha
paccrostaum 20 +~ 30 M oT HUBenUpa. Eciu BepTHKabHAS HUTh CETKH COBIAAAET C OTBECHOU JIMHUCH, 3HAUHUT
CeTKa yCTAaHOBJIEHA MPAaBWIHHO. B TPOTHBHOM ciy4ae CHHMAIOT OKYJSPHYIO 4YacTh TPYObI M OTKpEIUB
WCIIPABUTEIBHBIC BUHTHI, TOBOPAYNBAIOT TUIACTHHKY B HY)KHYIO CTOPOHY.

3. TI'maBHoe ycnoBme HuBenupa. BusmpHas och 3pUTEIBLHON TPyOBI JOKHA OBITH TMapauiebHa OCH

IATUHAPUIECKOTO YPOBHSL.
[ToBepKy BBIMONHSAIOT CHOCOOOM «HU3 cepeAuHb. lIpeBbllleHne Mexay ToukamH (3agHeill U TepeaHen
peiikaMu, CTallMOHAPHO YCTAHOBJICHHBIMH B KaOMHETE) onpenessieTcs ¢ TpéX cranuuii mo ¢popmyne: h =3 —
II
[Ipu pa3HOCTSAX B MPEBHIIICHUSX HAa CTAHIMAX MEHbIIE WM paBHO 4 MM (Z < 4 MM), yCIIOBHE BHIIIOHEHO. B
MPOTUBHOM CITydae MPOU3BOMAAT HWCIIPABIICHUE, NEUCTBYS HCIIPABUTEIHHBIMA BHHTAMHU IIWIMHIAPUYIECKOTO
ypoBHs. CTyJIeHTaMH1 UCIIPABJICHUE HE BBITIONHACTCS, B BEIBOJIC OTMEYACTCSI O HEUCIIPABHOCTU HUBEIHPA.
[lo oxoHuanum pabOTHI TETpPamu TMPEACTABISAIOTCS HA TPOBEPKY M MOJMUCH MPETNoJaBaTelio o
BEITIOJTHEHHO# paboTe. i ycrenHo# 3amuThl paboThl pEKOMEHTyeTCS OTBETUTH Ha BOTIPOCHI.
KoHTponbHbIe BOTPOCH!

Kakoe auBenmpoBaHre HA3EIBACTCS TEOMETPUICCKUM ?
151 uero Hy»eH 3JeBallMOHHBIA BUHT B HUBEIUPE?
HazoBure riraBHOE yCiioBHE HUBETHUPA.
Kak npuBoauTcs HUBEIUP B pabouee MonoKeHue?
B uém cyTh crioco0a HUBETMPOBAHUSI U3 CEPEIHHBI)?
Hazosute ocHoBHBIE yacTu HUBeNUpa H3 Ha cxeme.

AN ol S e

IIpaktuueckoe 3anstue Nell

Tema: Brruucienue xKypHaia HUBEIHPOBAHUS TPACCHI IO PE3YJIbTaTaM IOJIEBOT0 TPACCUPOBAHUS
Iens 3ausTus:
Hayuutscst 00pabateIBaTh )KypHAII TEXHUIECKOTO HIUBEIIMPOBAHUSI.
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ObecrnieueHHOCTD 3aHTHA: JKypHaT HUBEIMPOBAHHUS TPACCHI C OTCUETAMHU.

ConepskaHue MPaKTUYECKOT0 3aHATUS
1. BBIYUCAUTH NPEBBIICHUS, ONPEACIUTH CPEIHEE MPEBBIIICHUE HA CTAHIIUU.
2. BBIYHCIUTH OTMETKH IMUKETHBIX TOYEK, IUTFOCOBBIX U TOYEK MOINEPEYHBIX TPOGHUIICH.
3. BBIMOTHUT MOCTPAaHUYHBIN KOHTPOIIb.

[Topsimok BBITIOTHEHMS PaOOTHI

KypHanm HUBETMPOBAHUSA CO CXEMOM TPacChl M MCXOAHBIMH JAaHHBIMH 110 HUBEIWPOBAHHUIO BHIIAETCS
KKJIOMY CTYICHTY IJISl BRITIOJTHEHHUSI CaMOCTOSATEIFHOU paboThl cTymenTa Ne 11 k maHHOMY TIPaKTHIECKOMY
3aHATHIO.

Jlyis BEITIONTHEHUs Pacy€THON 4YacTu pabOThl Ha MPAKTHYECKOM 3aHATHH Pa3padOTaHO METOUYECKOe
mocooue mo Teme: «BblUMCICHHME KypHajla HUBCIMPOBAHUS, IOCTPOSHHE IMOAPOOHOr0 MPOJOJBLHOIO H
MOTIEPEYHBIX TTPOIIIEH TPACCHD».

B nepBoit vactu MeToaudeckoro nmocodus «BeraucieHne KypHaia HUBEIUPOBAaHHS TPACCHD» TOIPOOHO
M3JI0’)KEHO BBITIOJHEHUE JTAHHOM MTPAKTHUECKOM paboThl ¢ 00BICHEHHUEM U TOPSAKOM BBIMIOTHCHUSI.
KonTponbHbIe BOpocs!

Yro HA3BIBaETCS MUKESTOM?

UT0 Ha3BIBAETCA CBSI3YIOMICH TOUKOM?

Kaxk BBEIYHUCHSIOTCST OTMETKHA MUKETHBIX TOUEK?

CKOJIBKO OTCUETOB OEpETCS Ha MPOMEXYTOUHYIO TOUKY?

ITo xaxoit hopmMyIre BEIUUCIAIOTCS OTMETKH MTPOMEXKYTOUHBIX TOUEK?
Kaxkue Touku mepegaroT OTMETKH C OJHOM CTaHIIUU Ha APYTYIO?

Sk wd =

IIpaktuueckoe 3anstue Nel2

Tema: CocraBiieHre MoAPOOHOTO MPOJOIBHOTO MPOQHIIS.
Lens 3auaTus:
[IpuoOpectn mpaxkTHYECKHe HABBIKM IIOCIEAOBATEIBHOCTH COCTABJICHUS MOAPOOHOTO MPOAOIBHOTO
npodus.
ObecneueHHOCTD 3aHATHSA: JKypHall HUBEJIMPOBAHUS TPACCHI C BEIYUCICHHBIMA OTMETKAMU TOYEK.
CopneprkaHue IPaKTHUECKOTO 3aHITUS
1. CocraBuTh TOAPOOHBIN MPOIOIBHBIN MPOGUIIE: BHIYEPTUTH MPOGUIIL YUEPHON 3EMITH.
[Mopsimox BeIMOTHEHUS PabOTHI
g BBINOJHEHUS 3afaHusl Ha IPAKTUYECKOM 3aHSATHU WU CaMOCTOSITEIBbHOW paboThl pa3paboTaHO
MeToAMYecKoe Tocobue K pacuéTHo-rpaduueckoii pabore mo Teme: «llocTpoeHne W MPOEKTHPOBaHUE
noJpoOHOr0 MPOJOIBHOTO M MOMEPEYHBIX MPO(UICH COOPYKEHUs JIMHEHHOTO THIIa», aBTOp, MPENo1aBaTeib
reone3un Jlynkwuna C.U.
1.CocTamnenue moapoOHOTO MPOIOIBHOTO TPO(HIISI
[TocnenoBaTensHOCTD COCTaBICHHSI MOIPOOHOTO MPOAOIBFHOTO MPodUIIst MOIAPOOHO W3JT0KEHO B TaBe 1
BBIIIE YIIOMSIHYTOTO METOJMYECKOTO IIOCOOHS.
[l ycnemHo# 3amuThl paboThl PEKOMEHYETCsI OTBETUTD Ha CIIEAYIOIINE BOIIPOCHI.
KonTtponbHbIE BOPOCH
1. Yto Ha3bIBaeTcs MOAPOOHBIM MPOJOIBHBIM MpoduiieM?
Uro 0603HavYaeT IIF0coBas TOYKa Ha MECTHOCTH?
Kak BeuucnsieTcss OTMETKa YCIOBHOTO TOPH30HTA?
Kakue ycnoBust He00X0auMO cOOII0IaTh IPU NPOSKTUPOBAHUH MPOEKTHON JTMHUHN?
B kakmx MacmTabax coCTaBISETCS MIPOIOIBHBIN TPOhUIh?

whkw

[IpakTnueckoe 3ansatue Nel3
Tewma: Hanecenne npoeKTHON IMHAX HA IPOQIITH U BEIYUCICHUE MPOSKTHBIX JaHHBIX
Ilens 3ansTHSA:
[IpuoOpectu npakTHyeckne HABBIKU IOCIIEA0BATEIBHOCTH IPOSKTUPOBAHUS TOAPOOHOTO MPOAOIBHOTO
npodus.
Hay4uThbcst BBIMUCIATE MPOEKTHBIE U Pa00YHe OTMETKH, IOJIOKEHHE TOUEK HYJICBBIX MECT.
Ob6ecnieueHHOCTD 3aHsTHS: TaOMHUIIBI ISl pa30MBKH KPUBBIX.
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ConeprkaHne MPaKTHYECKOTO 3aHATHS
1. HaHecTn mpOEKTHYIO JIHMHHIO Ha MNPO(GWIb: ONPENEeTUTh TOYKH IEPEIOMOB IPOQUIS, BB
YHUCIIUTH IPOCKTHBIE YKIOHBI K OTMETKH 10 KOHIIaM 3JI€MEHTOB MPOEKTHON JIMHHU.
2. BBIYMCINTD NPOEKTHBIE (KpacHBIE) U padOYHe OTMETKH, ITOJIOKEHHE TOYEK HYJICBBIX MECT.
[Topsnok BIIOIHEHUS PabOTHI
ITopsnok mpoBeAeH s MPOEKTHOM JIMHUY C OIIPEIEICHUEM TOUYEK IEePEIOMOB, BEIYUCICHUEM YKJIOHOB 1
OTMETOK 110 Hel IPUBENICHO B IJ1aBe 2 MOAMYHKTE 2.1 BBILIEC YIIOMSIHYTOTO METOAUIECKOTO ITOCOOuSI.
BrImoHeHHEeM BTOpPOW YacTH 3aJaHus SIBISETCS 3anoiHeHue B rpade: «IIpoekTHbIE NaHHBIE» CETKU
npojgosbHOro mpoduist rpad: «OTMeTKa GPOBKH 3€MISIHOTO TOJOTHa» W «YKJIOH, Yoy / miuHa, M». Ha

MPOA0JILHOM PO rIIe OKa3bIBAIOTCS paboure OTMETKH U MOJI0KEHUE TOYEK HYJIEBBIX MECT.
[TocrmenoBaTeNbHOCTh BBITIOMHEHHUS pPacu€THO-TpaMUecKux 4YacTell STOro 3aJaHus TNPUBEACHO B
MeToaudeckoM mocooun: «llocTpoeHre M TPOEKTUPOBAHUE MMOAPOOHOTO TPOMOJBHOTO W TONEPEYHBIX
npouieit coopykeHus TUHEWHOTo ThMay, aBTop H.A. JlobaHoBa B ritaBe 2 moamyHkTe 2.2,
2.Pacu€t »11eMeHTOB ¥ TJIaBHBIX TOYEK KPHUBBIX BBIITOJHAETCS B COOTBETCTBUU C IJIaBOM 2.3 MOAITyHKTA
2.3.1 BBIIIE HA3BAHHOTO METOAMYECKOTO Mocobus. OHHU SBIAIOTCA NaHHBIMA JJIS1 TOCTPOEHUS IJIaHA JINHUU B
rpade «[IpsMble U KpUBBIE B IUIaHE» HA MPOJOIBHOM MPOQUIE U BHINOJHEHHS CaMOCTOSITEIFHOU PabOThI
crynenra Nel3.
KoHTpoiibHBIE BOPOCHI
Kak u B kakux eMHUIAX TTOKA3bIBACTCS YKIIOH Ha TPOIOJIEHOM npoduie?
ITo kakoii hopMmyse BEIYUCISAETCS MPOSKTHASI OTMETKA MTOCTIEe Y IOLIeH TUHUH?
UYro HazbiBaeTCs paboyeil OTMETKON M KaK OHA BBIYHCIISICTCS?
UTto Ha3pIBACTCA HYJIEBOU TOUKOU?

el s

[IpakxTrueckoe 3anstue Nel4-15

Tema: Beruncnenue 31eMEHTOB U TJIABHBIX TOYEK KpUBHIX. [locTpoeHue miana muHun.
Lenp 3amstus: HayduThbcs BBIYHCIATH AJIEMEHTHI W TJIaBHBIE TOYKH KpPWUBOHM, MOCTPOWTH IUIAH IJUHUH.
O06ecneueHHOCTh 3aHATHS: TaOauIlbl 11 pa30MBKKM KPUBBIX Ha YKEJIE3HBIX JOPOrax.
ConeprkaHre MIPaKTUIECKOTO 3aHATHUS
1. BBIYUCINTE IEMEHTHI U TJIABHBIE TOYKU KPHUBBIX.
2. IlocTpouTs IIaH TUHUU.
[Topsinok BBITTOSHEHMS paOOTHI
[TocrmenoBaTeNbHOCTh BBITIOTHEHHUS PAcUETHO-TpApUUECKUX YacTell STOro 3aJaHus TPUBEACHO B
MeToauaeckoM mocooun: «llocTpoeHne M TPOEKTUPOBAaHUE MMOAPOOHOTO TPOMOIBHOTO W TOMEPEYHBIX
npoduieit coopykeHus TuHEHHOTo Tunay, aBTop C.U. JIyukux B rnase 2.
Pacuér snemMeHTOB U IJIaBHBIX TOYEK KPHUBBIX BBIIOJHSAETCA B COOTBETCTBHU C IJ1aBOM 2.3 MOAMYHKTA
2.3.1 BBIIIE HA3BAaHHOTO METOAMYECKOTO Tocobus. OHNU SIBIIOTCA NaHHBIMHA JIJISl TOCTPOSHUS IJIaHA JINHUH B
rpade «[IpsmMbie U KpUBBIC B IJIaHE» HA MPOOILHOM IpoduIe.
KonTponbHbIe Bompocs!
1. UYrto Ha3bIBaeTCs BepIIHHOM yria BY?
2. Yro Ha3BIBaECTCS YIJIOM MTOBOPOTA TPACCHI?
3. Kakue nBa anmeMeHTa KPUBOM HEOOXOUMO 3HATH, YTOOBI BEIYUCIIUTEH OCTAIBHBIC?
4. UTO OTHOCHTCS K TTIABHBIM TOYKAM KPHBOH?

[IpaxTnueckoe 3anstue Nel6-17

Tema: Beruncnenue miaHIPOBOYHON OTMETKH TUTOMIAAKH W COCTABICHIE KapTOrPaMMBI 3€MJISTHBIX Macc.
Lenp 3ansaTust: HayduThcsi BHIYMCHATH DIAHUPOBOYHYIO OTMETKY IUIOIIAJKHA U MPUOOPECTH HABBIKH B
MOCJIEI0BAaTEILHOCTH COCTABICHUS KapTOTPaMMBbl 3eMIISTHBIX PadoT.
CopeprxkaHre TPaKTHYECKOTO 3aHATHUS
1. BBIUMCIUTH MIIAHUPOBOYHYIO OTMETKY ILJIOIAKH.
2. CocTaBuTh KapTOrpaMMy 3eMIISIHBIX PadoT.
g pa3paboTKy MpoeKTa BEPTHKANBHON TUIAHUPOBKH IIMPOKO HUCIIONB3YIOTCS JaHHbIE HUBEINPOBAHUS
o KBajapaTam. [l 3Toro yyacTok pa3doMBarOT Ha KBAaJPATHI U ONPEACIISIOT OTMETKH 3eMITH (YE€PHBIE OTMETKH)
B BEpIIIMHAX KBA/IPaTOB.
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a

4

0,48

=7,28

HcxogHpIMu TaHHBIMU JJISI COCTABJICHUSI KapTOTPaMMBl 3€MIISTHBIX PaOOT SBISIOTCS OTMETKH 3EMIIH,
KOTOPBIE TIOJIITACHIBAIOT IO/ TOPU30HTAIHFHOM CTOPOHOM KBajparta cripaBa ot BepinuHsl (Puc. 6).

[Topsimok BBITTOTHEHYS PaOOTHI

1.BriuncieHue miaHupOBOYHON OTMETKHU ILIOIIAKA

Ot BEIOOpPA TNIAHUPOBOYHOW OTMETKH TOPU30HTATLHON IUTONIAIKH 3aBUCUT 00BEM 3eMIITHBIX padoT. OH
Oy/leT MUHUMAJbHBIM, €CJIH TPOEKTHAs OTMETKa BBHIOpaHa W3 YCIOBHS HYJIEBOTO OajaHca, T. €. PaBEHCTBA
00BEMOB 3eMIITHBIX MacC BRIEMKH M HACHITIU B MpeieaxX TUIaHUPYEMOU TUTOIIAKY.

HJ’IaHI/IpOBO‘IHaH OTMETKA FOpH3OHTaJ'II:HOI71 IIoIIaAKn B J3TOM clIydac BBIYUCIIACTCA  AJIsA

YeThIPEXYTOJIbHBIX TPU3M 10 CIIEyIoNIel GpopmyIe:
[ - DHit2DH+4TH,

L.~ s
40

rne >H;, YH,, YH; - cymMBl 4€pHBIX OTMETOK BEPIIHH KBaJpaTOB, COOTBETCTBEHHO BXOIAIINX B OJHH,
JIBA ¥ YETHIPE KBApaTa;
N - KOJMYECTBO KBaJAPATOB HA IUTOIIAIKE.
Omnpenenstorest cymmbl > Hy, YH,, D Hy .
pumep. > H; = 48,82 + 48,16 + 49,80 + 50,58 =197,36 m
>H, =48,38 +49,00 + 50,29 + 49,62 = 197,29 m

YHy =49,20 ™
197.36+2+197,29+4+49,20
H,, = " =4930 ™
[InaHupoBOYHYIO OTMETKY (KpacHyo)
99,30 0.92 49,30 774 49,30 8PHOI i
75,82 ] s HOJMMCHIBAIOT HAajA 4YEPHOW OTMETKOH B
. / BepIIrHe KBajapara (puc. 6).
& Puc.6.
/ Kaprorpamma
3eMJISTHBIX paboT
,5/ ~ Hacstne gpynra 2.CocTaBnieHHe KapTOTPaMMBbl 3EMIISTHBIX
49,30 , 10, pabot
435,62
@ —nomep @ weyps [JHa Kaxmayo BepuiMHy KBaapara BBIHOCST
YyEpHBIE U TUIAHUPOBOYHBIE OTMETKHU.
® 2.1Bpuucnsior  paboune OTMETKHU
® BEPIIUH KBaPATOB MO GopMyIIe:
h,=Hy,— Hy,
’ rae h,— paboyas oTMeTKa BEpIIMHBI KBaJIpaTa,
49,30 -0,99|49,30 -.50| 49,30
5058 ¥ W] F et H,, - m1aHupoBOYHas OTMETKa Ha BEpIIHHE
KBaJpaTa,
4 2 3 H, - u€pHas oTMeTKa Ha BepIIMHE KBaJpaTa,

Y BBIACHIBAIOT WX HA KaprorpaMMmy 3eMIISIHBIX pPa0bOT clieBa OT IUTAHUPOBOYHOW OTMETKH HaJ
TOPU30HTAJILHOM CTOPOHOM KBamparta (puc.6).
[Tpumep. Boruucisem pabodyro OTMETKY BEpIIHHBI KBaapara a;, h,. =49,30 — 48,82 =0,48 m
AHaJOrMYHO BBIYHCISIEM pabovre OTMETKU BCEX BEPIUH KBAPATOB.

PaGoune oTMeTKH CO 3HAKOM ILTIOC 0003HAYAIOT HACKHIIb, & C MUHYCOM - BEIEMKY.

Ha kaprtorpamme uépHble OTMETKH 0003HAYarOT YEPHBIM IIBETOM, IDIAHUPOBOYHBICE M padodne —
KpPacHBIM.

2.20mpenencHue MOJI0KEHUS HYJICBBIX TOUEK

Ha BepmmnHax kBajpaTa, I'le UMEIOTCS paboyue OTMETKH C IUIFOCOM M MHHYCOM, OIPEICIISIOT Ha

CTOPOHE €T0 MOJIOKEHUE HYJIEBBIX TOUCK.

PaCCTOHHI/Ie «X» oT BepH_II/IHBI KBa,I[paTa 0 TOYECK Hy.]'IeBBIX pa60T onpenenmoT 110 Q)opMynaM:
hypxd |hglxd

%8 = onehgl ’ LRl T B €)
raie, hy u hg — pabouyre OTMETKH Ha BeEpIIMHE KBajapaTa, COOTBETCTBEHHO B
HACBIIH (TIOJIOKUTENBHEIC) U B BBIEMKH (OTPHIIATEIHHEIC)
d — cropona kBagpata, d=20,0 m
Brruncnennple 3HaYeHUS pacCcTOSHUNA X OTJIOKUTHR B MacIiTade Ha COOTBETCTBYIOIIMX CTOpPOHAX
KBaapatoB. llocime dYero TOYKM COSAMHSIOTCS NPSIMBIMUA JIMHHSIMH ITOCJICIOBAaTEIRHO MEXAYy Co00i u
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MOJTy4aloT JIMHUIO HYJEeBBIX paboT. beicTpee W mpormie OmnpenesisroTcsl IMOJIOKEHHS HYJIEBBIX TOUYEK
rpaduyecKu, Kak ObLIO BBIIIOJIHEHO 3TO Ha KapTorpamme npu eé cocrasieHuu (Puc. 7).
! _ HEmm 2

b |

0,48 2.92 1 &

Puc.7. I'paduueckoe onpeaeneHUe MOIOKEHUS HYIEBBIX TOUCK

Hcnonb3yst MOMAPHOCTh OCEM B TIe0Je3UM, BEIUYMHBI C IUIFOCOM OTKJIAJbIBAIOTCS OTpE3KaMM IIO
OOKOBBIM CTOpOHaM KBaJIpaTOB BBepX (HAa ceBep) W BIOPaBO (BOCTOK); BEIMYMHBI C MHUHYCOM — B
MIPOTUBOTIONIOKHBIE HANpaBiIeHUA T, €, BHU3 W HAJEeBO. 3HAYEHHWS BEIWYMH pabodynx OTMETOK ymoOHee
OTKJIaJIBIBATh TIO JIMHEHKE B MM. [IJ1 3TOT0 yOMparoTcs 3amsiThie, a eJ0e YHCIO0 YATAETCS B MM.

[Tpumep. Paboune ormetkn hy = 0,48 M, hg=- 0,32 M BbIIIe onMcaHHBIM crIOCOOOM mpencTaBuM 48 MM U
32 mM. OmpeneneHue NOoN0KEHHs HYJIeBO TOUKM Ha CTOPOHE a; — 0 MOKa3aHo Ha puc. 7.

[Tpn BerYMCIIeHHH 00BEMOB 3€MIITHBIX 10 KapTOrpaMMe, PacCTOSIHUS OT BEPUIMH J0 TOYEK HYJEBBIX
pabot, KoTopble OyayT SIBISTHCS CTOPOHAMHU (PUTYP, 0053aTEIHLHO BEIYUCIISIIOTCS 10 hopMmyiam (2).

2.3Brruucnenne 00bEMOB 3eMIIIHBIX padoT MO KapTorpaMmme

IIpu momcu€re 0OBEMOB 3eMISIHBIX MacC IO KapTorpaMMe, Pe3ysIbTaThl BBIYUCICHHH CBOISATCS B
Ta0IMITy, Ha3pIBaeMyt0 «BemoMocTh 00BEMOB 3eMIISTHBIX pa0boT». Beranciaenne 00EMOB paboOT MTPOU3BOAUTCS
1o paboYrM OTMETKaM BEpPLIMH KBaApaToB.

Ilo yrmam KxBagpaToB MMEIOTCS paboure OTMETKH CO 3HAKaMH «IUIIOC» M «MHHYC», TIO KOTOPBIM
OTIpe/IeTICHBI TOJIOKEHNSI HYJIEBBIX TOYEK Ha CTOpOHaxX KBaapatoB. COeOWHSS 3TH TOYKH IOCIENOBATEIHHO
OPSAMBIMU JIMHUSAMH MEXIy COOOH, IMONMy4aroT JIMHHUIO HYJEBBIX PalOT, KOTOpas MAEIUT CTPOUTEIbHYIO
IUIOINAAKY Ha KOHTYpBI Hachllmeld M BbleMOK. [l pasaeneHuss KOHTYpOB OJMH M3 HUX IITPUXYIOT. B Hamem
MpUMepe 3alTPUXOBAH KOHTYP HACHINHU (pabodrie OTMETKH BEPIIHUH KBaJPaTOB KOTOPOTO MOJIOKUTENIBHBIE).
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:A "‘ - HaCbhllb TPYHTA

@ - HoMep GUTypbl

B 128 -0,99 -0,50

Ly

7 2
Puc. 8. IToacuér 00bEMOB 3eMIIIHBIX PabOT

B xaxxqoM KoHType 00pa3oBanuch reoMeTpryeckie GUrypbl B BUAE TPEYroJIbHUKOB, TpaleLUuil, KBaApaToB U
nsaTurpanHukoB. [lepen BrancienreM 00bEMOB paboT MX HyMEPYIOT.

O0BEMBI 3eMIIHBIX pa0OT IO KaX10i (pUrype BRIYUCISIOTCS 10 ClIeAyIomei Gpopmye:
V=58xhg, (D),

rae, S — wiomanas GUrypsl, M,
he, — cpenHss paboyas OTMETKA BEPIIMH QUIYPBI, M
Jlis BbIUMCIIEHUS IUIOMANU (DUTYpPBI ONPENEIAOTCS €€ CTOPOHbI, KOTOPBIMU SIBJISIFOTCS PAcCTOSHUS
«X» OT BEpUIMH KBAAPATOB JI0 TOYECK HYJEBBIX PaOOT.
Paccrosaus «X» 10 Touek HyJIEBBIX pabOT ONPENeNsIoTCs 1Mo (hopMyam:

. — hy =% d . |hg| % d o)
- TN . L E T ¥
®  |hyg +hg| |hy + hg|
rac, hH nu hB — pa6oqne OTMCTKHN Ha BCpIJ_II/IHe KBaszaTa, COOTBCTCTBCHHO B

HACBITH (TIOJIOKUTENBHEIC) U B BBIEMKH (OTPHIIATEIBHEIC)
d — cropona kBajnpara, d=20,0 m
OO0BEMBI, BBIYHMCICHHBIC 10 PabOYMM OTMETKAaM CO 3HAKOM «IUIIOC» COOTBETCTBYET HACHINH, HX
3aHOCAT B rpady 4, a CO 3HAKOM «MUHYC»- BBIEMKE, UX 3aHOCAT B rpady 5 Bemomoctu 00bEMOB 3eMIISTHBIX
pabor.

BenomocTs 066€MOB 3eMIISIHBIX paboT Tabmuma 7
Cpemsis paGouas IInomans OO0BEeMBI 3eMIISTHBIX paloT, M

Ne urypst ¢burypsl,
OTMETKa, hp, M S, HACBIITU BBIEMKHU

1 2 3 4 5

1 -0,107 60,96 6,52

2 0,30 339,04 101,71

3 0,615 400,0 246,0

4 -0,518 395,645 204,94

5 0,033 4,355 0,14
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6 0,10 93,30 9,33

7 20,373 306,70 114,25
\Y Vu=357,18 VB=325,71
o = a B )
Voo < 100% =% Vosu=682,89
V10006 = 2128 T 32T h00p = 4,6%
> = oy = &,
Vo ¢ 682,89 ¢ ?

[pumep. Onpenensem 00bEMBI puryp 1 u 2. Beruncienue yaoOHee MPOUM3BOAMTD MO MOPSAKY 3alOJIHCHHS
rpad B «BemomMocTu 00bEMOB 3€MIISIHBIX PabOT».
st urypst 1, 00pa3oBaHHOM TPEYTOJIEHUKOM, CPEHSS paboyasi OTMETKA paBHA

—032+0+0
cpdl = 3 — = —0.107 M,
IInomane ¢urypsl 1- TpeyrojibHUKa, paBHA IIOJOBHHE IIPOM3BEIACHHMS KaTeTOB (CTOPOH):
Xpq X Xp1'
5 ==
OJTHA U3 KOTOPBIX SIBJISIETCS BHICOTOM, a Ipyras OCHOBAaHHUEM, OTIpeAeIsieMBIX 110 (hopmymam (2):
[0.32] x 20.0 , 10.32] x20.0 1524
g1 = = M ¥g1 = ———————=1524m
*1 71032+ 0.48| #1 710.32 + 0.10|
8.0 x 15.24 .
=— = 60.96 <

O0béM rpyHTa Gurypsl 1 Beraucisercs mo gopmysie (1)

V; = 60,96 x (—0,107) = —6,52 n?
3HaK «MUHYC» TIepe]T 3HaUeHHEeM 00bEMa 0003HAYACT BBIEMKY.
Pe3ysbTaThl BEIYHCIICHHI 3aHOCATCS B BEZOMOCTD JUIst CTPOKH (GUTYphbI 1.

Juist durypsl 2, sBISIOIICHCS MATHTPAHHUKOM, CPEIHSISA pabodas OTMETKa paBHA

048 +092+010+0+10
p.2 = 3 =030m

[Tnomanp Gurypsl 2 omnpeneisercs, Kak pa3HocTh miomaau keaapata (20,0x20.0) MuHyC IUIOIIaIb
¢urypsi 1, 1. €.
S; = 400.0 — 60.96 = 339.04 M?

O0béM GuUrypsl 2 paBeH:
V, = 339,04 x 0,30 = 101,71 3

AHAIIOTUYHBIC BBIYHCICHUS 00BEMOB pa0OT BBITIONHEHBI JUIsI OCTANBHBIX (PUT'Yp W MPOU3BOJIMINCH B
cleaymolIel mocaeaoBaTebHOCTH: 3, 5, 4, 6, 7. Pe3ynbrarsl BRIYMCICHUN 3aHECEHBI B BEOMOCTh 00BEMOB
3eMJISTHBIX PaboT. KoHTpolieM MpaBMIIEHOCTH BBIYHUCICHHUN SIBISETCS MPHONM3UTEIHHOE PABEHCTBO O0BEMOB
HAChIMK U BhIeMKH. Pacxokaenne AV B 00bEéMax He JOIKHO MpEBBIIATh 5% OT 00IIero 0o0béMa 3eMIISTHBIX
padot Vg,

h,

[Nosicuenus k rpaduyeckor 4acTh padoThI
Kaprorpamma 3eMiIsIHBIX PaOOT BEITIOIHSICTCS Ha 4epTEXHON OymMare KapaHamoM.
PabGodrie oTMETKH 1 JTHMHUS HYJIEBBIX pabOT 0003HAYAIOTCS KPACHBIM IIBETOM.
KoHTposbHEIE BOITPOCH

UTto Ha3bIBaETCSA KAPTOIPaMMOM 3eMIISIHBIX paboT?

Uro Ha3pIBaeTCs paboueit OoTMETKON?

[lo kakoit popmyne Beruucnsiercs paboyas oTMeTKa?

Uro ob6o3HauaeT 3HaK paboyeit OTMETKH?

UTo Ha3bIBAE€TCSA TOYKOM HYJEBBIX paboT?

Kak ompenensiercs nonoxeHue HyJEBbIX TOYEK Ha KapTorpaMMme?

Uro Ha3bIBaeTCs TUHUEH HYJIEBBIX Pa0OT U UTO OHA pazfensieT?

Mo kakoit popmyne Beraucnsiercss 006EM QUTypHI?

Kak xoHTponupyercsi mpaBUIBHOCTh BBIYMCICHUH NpH OaliaHce 3eMJISIHBIX Macc Ha IUIAHHUPYEMOH
mwomaake?

WOk W=
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TEMATHUKA AYJIUTOPHbBIX ITIPAKTUYECKHNX PABOT I10 IIM.01 «Tomorpado-reone3ndeckue
PabOThI IO CO3AAHUIO T'€OAC3UUECKON 1 KapTorpaduueckol OCHOB KagacTpoB» Paznmen 3 «I[IpuMenenue
(hoTorpaMMeETpUU B KaIaCTPOBOM JCATSILHOCTHY

No Haumenosanue npaxmuueckotui Konuy Toscnenue k npaxmuuecxoii pabome OK, IIK
n/n pabombi ecmeo
4acog
Kosu4yecTBo yacoB Ha 42
NpaKkTHYeCKHe 3aHATHSI
1 | Omenka kauecTBa KOHTAKTHBIX 2 Brimanasie a3pooToCHUMKH IIK 1.4.
orneyatkoB ADC (KOCMOCHUMKH) OLIEHHTH Ha Ka4eCTBO OK 2.
KOHTaKTHBIX OTIIe4aTKOB. [IpoBecTr OK3.
BXOJIHOIM KOHTPOJIb a3p0(OTOCHUMKOB.
2 | U3mepenus 6a3uca u NepeKpbITU 2 [Iponzsectn n3mepeHus IIK 1.4.
a’po(OTOCHUMKOB 110 Ga3ucam u OK 2.
MEPEKPBITHIM OK3.
3 | Pacder mapamMeTpOB JIETHO- 2 [IpousBectu pacyer nmapameTpos jetHo- | IIK 1.4.
CHEMOYHOT'O TIPOLIECCa U COCTABICHHUE CHEMOYHOT0 MpolLecca U COCTaBUTh OK 2.
KapThl JIETHO-ChEMOYHBIX MAPIIPYTOR. KapTy JIETHO-ChEMOYHOT'0 MapIIpyTa OK3.
4 | M3mepenune KoopauHAT B TOUYCK Ha 2 [To BEITaHHBIM a’pOhOTOCHUMKAM IIK 1.4.
ADC HPOU3BECTH U3MEPEHHE ONpPeIETEHHBIX OK 2.
TOYCK M YCTAHOBUTH UX KOOPIHUHATHI OK 3.
5 | Hony4enus npsimoro crepeodddexra 2 CocTaBUTh KOHCHEKT U AOKJAJ C IIK 1.4.
Ha CTEpPEOCKoIe Hpe3eHTanKel Ha 3a1aHHYI0 TeEMy OK 2.
OK 3.
6 | Hemmdpuposanne ADC 2 [To BEITAaHHBIM KOCMOCHHMKAM U IIK 1.4.
a9po(POTOCHUMKAM HPOU3BECTH TOUHOE OK 2.
aemuppuUpoBaHe MECTHOCTH OK3.
7 | BeruepunBaHue cxemsl 2 [To3TanmHO BEIUEPTUTE CXEMY TOUHOTO IIK 1.4.
nemmdpuposanus ADC nemudpupoBanus a3poPOTOCHUMKA Ha OK 2.
3aJaHHYI0O MECTHOCTh OK3.
8 | CocTaBieHue OpUTrHHAJIA TUIAHA TI0 2 ITo BBITAaHHOMY MaTepHaly COCTAaBUTh IIK 1.4.
A®C Ha yHUBEpCAIBLHOM IpHOOpE OPUTHHAJ IIJIaHa a3pO(GOTOCHUMKA C OK 2.
COCTaBIICHHEM KOHCTIEKTa M JIOKJIAJI C OK3.
Npe3eHTaIMeH Ha 33JaHHYIO TEMY
9 | IloaroTroBKa CHUMKOB K 2 TeopeTnuecku MOATOTOBUTH IIK 1.4.
TpaHcHOPMHUPOBAHUIO adpO(POTOCHUMKH K OK 2.
TpancopmupoBanno. COCTaBUThH OK 3.
KOHCIEKT M JOKJIAJI C IPE3CHTalneH Ha OK5.
3aJJaHHYIO TEMY OK'8.
10 | PemymmpoBaHue CETH IO U3BECTHBIM 2 TeopeTnuecku MOATOTOBUTH IIK 1.4.
OIIOPHBIM TOYKaM OIITHKO- pPEaYLHPOBAHUE CETH T10 U3BECTHBIM OK 2.
rpaduUecKuM Win rpahudeckum OTIOPHBIM TOUKaM onTHKo-rpadmueckny | OK 3.
crocodaMu WK rpadIeCKUM CIIOCOOaMH. OK'5.
CocTaBUTh KOHCIIEKT | JOKIA] C OK'8.
Npe3eHTAIMeH Ha 33JaHHYI0 TEMY
11 | YerpoiicTBo cTepeomeTpa. 2 TeopeTnueckn NOArOTOBUTH ONTUCAHUE IIK 1.4.
Opuenruposanne ADC B mpubope yCTpoiicTBa cTepeoMeTpa 1 OK 2.
OpPHEHTUPOBaHHE a3pPO(POTOCHUMKA B OK3.
npubope. CocTaBUTh KOHCHEKT U OK 5.
JIOKJIJT C TIPe3eHTAINEH Ha 3aIaHHYIO0 OK'8.
TeMy
12 | OnpenenuTs 31€MEHTHI 3aJeTaHus 2 TeopeTnuecKku ONpenenuTh HIEMEHTHI IIK 1.4.
HOYBEHHOTO TIacTa 3aJieraHus IOYBEHHOTO IIJIACTa. 85 g
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CocTaBUTh KOHCICKT Ha 3aJaHHYIO TCMY

13 | U3bIcKkaTh TUHUIO C 3aIaHHBIM 2 TeopeTnueckn U3BICKATH JIUHUIO C IIK 1.4.
YKJIOHOM. PaccuuTars OTMETKH U 3aJJaHHBIM YKIIOHOM. Paccunrathb OK 2.
MOCTPOUTH TPOGHUITH OTMETKH U TIOCTPOUTH MPOPHITH. OK3.

CocTaBUTh KOHCIIEKT Ha 33/IaHHYIO TEMY

14 | PacmngpoBKa rHAPOTEXHUYCCKUX 2 [To BermanaOMy ADC onpenenuTsb IIK 1.4.
COOPY)XEHHH M TUAPOTpadun 1o 00BEKTHI THAPOTrpaduu 1 OK 2.
a3pO(OTOCHUMKY pacuudpoBaTh THAPOTEX HUUCCKHE OK3.

COOPYKECHUS

15 | CormacoBanme ruaporpaduu ¢ 2 [To BermanaOoMy ADC coracoBath IIK 1.4.

IUIAHOBO-BBICOTHON OCHOBOI ruaporpaduio ¢ peabeGHbIM OK 2.
000CHOBaHUEM H TJITAHOBO-BBICOTHOM OK3.
OCHOBOH

16 | CormacoBanme ruaporpadun u 2 ITo BermanaoMy ADC cormacoBathb IIK 1.4.
TUTAHOBO-BBICOTHOM OCHOBBHI € ruaporpaduio ¢ perbeHbIM OK 2.
penbedom 000CHOBaHUEM U ITAHOBO-BBICOTHOMN OK3.

OCHOBOH OK 5.
OK 8.

17 | PacimdpoBka 0ObEKTOB HACEIEHHBIX 2 o Bermannomy ADC pacmudpoBatb IIK 1.4.

IYHKTOB M IIPOMBIIJICHHOCTH 00BEKTHI HACENEHHBIX ITyHKTOB M OK 2.
MPOMBIIIIIICHHOCTH OK3.

OK 5.

OK 8.

18 | OrpaboTKa HaCEAEHHOTO IMyHKTa 2 O003HAaYNUTh U BBIACIUTL BCE OOBEKTHI, IIK 1.4.

HaXOJAIINECS B HACETEHHOM MTYHKTE OK 2.

OK 3.

OK 5.

OK 8.

19 | CormacoBanue HaceIEHHOTO ITyHKTA C 2 [To BermanaoMy ADC npousBecTr IIK 1.4.
rugporpadueii 1 MuKkpodopMamu COTJIACOBaHME HACEIEHHOTO MyHKTA C OK 2.
penbeda ruaporpaduelt 1 MUKpodopMaMu OK 3.

penbeda OK'5.
OK 8.

20 | CornacoBaHue HaCEIEHHOIO MyHKTA C 2 ITo BerganHOMY ADC npousBecTH IIK 1.4.
IPOMBIILICHHOCTEIO U UHKEHEPHBIMU COTJIACOBAHME HACETIEHHOTO ITyHKTA C OK 2.
KOMMYHHKAIIUSIMH MPOMBIIIJICHHOCTHIO H UHKEHEPHBIMU OK3.

KOMMYHHKAIAIMHU OK 5.
OK 8.
21 | PacmupoBka 00bEKTOB TOPOIKHOI 2 ITo BerganHOMy ADC npousBecTH IIK 1.4.
CeTHU U PaCTUTETLHOCTH paciuppoBKy 00BEKTOB JOPOKHOM OK 2.
CeTH M PACTUTEIBHOCTH OK3.
OK 5.
OK 8.
Uroro: 42

KontponbHbie Borpocs! 10 pazzeny 3. «[IpuMeneHne GoTorpaMMeTpry B KaIaCTPOBOH JAESTEILHOCTIDY

Bunast 1 MeToasl poToTOnOrpadMuecKuX ChEMOK;
OcHoBHasl cxeMa MOCTPOSHUS N300pakeHUs] 0O BEKTa;

Paspemaromas crmocoOHOCTh CHUMKA;

Brusiaue ommbku BepaBHUBaHUS QoTorui€HKu. [edopmarus poromarepuanos.
M3mepenue CHUMKOB U MoJenu. BXogHONH KOHTPOIIb.

DIeMEHThI OPUCHTUPOBAHUA HA3EMHBIX CHUMKOB,
Onpe/:[eJIeHHe TOPU3OHTAJIbHBIX 1 BEPTUKAIBHBIX YTJIOB,

Onpe/ieneHrue KOOpIUHAT TOUKH 00BEKTa;

1
2
3
4
5
6. Koopaunatsl Toukn o6bekTa 1 €€ n3o0pakenue Ha cHUMKe. Hazemnas ¢otorpammerpust.
7
8
9.
1

0. 3aBuCUMOCTH KOOpAWHATHBIX TOYEK BEPTUKAJILHOTO U HAKIIOHHOI'O CHUMKOB;
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11. Onpenesnenue 31€MEHTOB OPUEHTUPOBAHUS CHUMKA II0 OLIOPHBIM TOYKaM.

12. 3amaum 1 METOABI KaMepaabHBIX PaboT;

13. Mcnonb30BaHuEe aHATUTUYECKOTO U rpadHuecKoro MeTo/1a MpH MPOBEIeHUH KaMepallbHBIX PadoT;
14. ToyHOCTH Ha3eMHOM CTEPEOTONOrpadUUECKON CHEMKH;

15. BiusiHue omuOOK M3MEepeHUsl CHUMKOB U 0a3uca;

16. Bausaue ommOoK 3JIEMEHTOB BHYTPEHHETO OPUEHTUPOBAHMUS;

17. IlpumeHeHnue Ha3eMHOH (hoTOrpaMMeTpun B TONOrpadum;

18. I'eogesndeckre pabOTHI TIPH pa3peKEHHOM 000CHOBAHUHU CHEMKU;

19. Ilpumenenre HazeMHON (HOTOTPAMMETPHUH IS PEIIEHHs HeTOOTrpaduIecKuX 3a/1a4;

20. CucteMbl KOOpAMHAT, IPUMEHSIEMbIE B a3po(oTorpaMMeTpu;

21. Hazemnas ¢oTorpaMmeTpusi B aCTpOHOMUH;

22. HazemHnas ¢oTorpaMMeTpHsi B apXUTEKTYPE U CTPOUTEIBCTBE;

23. OCHOBHBIE 3JIEMEHTBI OPUEHTHPOBAHHS OJUHOYHOTO a3PO(OTOCHUMKA,;

24. IIpocTpaHCTBEHHbIE KOOPIMHATHI TOYKH a3pO(OTOCHUMKA;

25. OcHOBHBIE CITOCOOBI TPaHCPOPMUPOBAHHS a3PO(HOTOCHUMKOB;

26. KoMOWHMPOBaHHBIN METOJ] CO3/IaHUS AIEKTPOHHBIX KapT;

27. OCHOBHBIE 331241 KOCMUYECKOH (POTOrpaMMETPHH AJIsl KapTOrpapuUecKuX LeneH;

28. TouHOCTbH OmpezeneHus] KOOPAUHAT TOYEK MECTHOCTH MO KaJIPOBBIM KOCMHUYECKUM CHUMKaM;
29. OTiM4re KOCMUYECKUX CHIMKOB OT TOMOTpaduiecKkux a3po(OTOCHUMKOB,

30. OcobenHocTH hoTorpaMMeTpruecKoi 00pabOTKH KOCMUYECKHUX CHUMKOB.

Kontponsasie Bonpocs o MJIK.01.01 «Tomorpado-reoaesnyeckue paboThl, 0OecIiednBaronIe
KaJacTPOBYIO JESITEIbHOCThY

O6miee nousTHE 0 TONOrpaduu U Tonorpaduyeckoii rpaduxe;
[NonsTHE 00 YCIOBHBIX TONOTpapUUECKIX 3HAKAX;
Omnpenenenne MacmTadba 1 MacIITAOUPOBAHUS MECTHOCTH;
Brruncnenne rpadudeckoir TOYHOCTH MacIiTada;
Tonorpaguueckue 3naku [1BO;
Tomorpadudaeckre 3HaKu 00BEKTOB THAPOTrpaduu;
Tomorpaduueckne 3Haku penbeda;
Tonorpaduueckue 3HaKN YIUIHO-TOPOKHOHN CETH;
Tonorpaduueckie 3HaKU HACEIEHHBIX TYHKTOB;
. Tonorpaguueckue 3HaKu pacTUTENBHOCTH;
. Otnume Tonorpaduveckoi KapThl OT IUIAHA;
. OCHOBHO¥ MOPSAAOK COCTAaBICHUS TONOTpapUUECKON KapThl;
. Homenknatypa Tonorpadnaeckoi KapThl;
. Pasrpadka Tomorpaduueckoit KapTsr;
. TeopeTnueckoe paznuune MEXKAY pelbeoM CYIIU U eTb(HOM MOPCKOTO /IHA;
. OCHOBHBIE YaCcTH TE€OJIOJIUTA U €r0 NpelHa3HAUCHHUE;
. OTuéT No MKaJIO0BOMY MUKPOCKOILY, IIPU TEOJOJUTHON CHEMKE;
. CHATD OTYET TOPU3OHTANBHBIX, BEPTUKAIBHBIX YIIIOB H U3MEPUTH PACCTOSHUE U ONPEACIUTH MECTO
HYJISL;
19. OcHoOBHBIC BHIIBI YCIOBHBIX 3HAKOB M UX XapaKTep JIOKATU3aIlHH.
20. Ceuenue penbeda v IPUHLUI €T0 ONPEACTICHNUS;
21. Paznuumne mexay aOCOIIOTHOM U OTHOCUTEIBHOMN BBICOTO;
22. I'opr3oHTanbHas U BEPTUKAJIbHAS IIOCKOCTh 36MHOM IIOBEPXHOCTH;
23. IlpeacraBneHue o 3eMHOM cdepounie (T€OUI) U €ro OTHOIICHHE K MaJIOH 1 OOJIBILION OCH;
24. JIuneitHbIA 1 oniepeyHbIid MaciTad U onpeneneHue rpadpuuecKol TOUHOCTH MaciuTada;
25. Iloka3aTh 3aMKHYTBIA ¥ THArOHAIBHBIN TEOTOMUTHBIN X0/ HA TIPUMEPE 3€MENBHOTO YJYacTKa.
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HNudopmanmonHoe odbecrieueHue 00ydeHust

Ilepeuens y4ueOHBIX W3IaHUI, HHTEPHET - PECYpPCOB, OTOJHHUTEIBHOMN JIUTEPATypHI, MPUMEHsIEMAas
MIPU TIOJITOTOBKE ayAUTOPHOU MPAKTUIECKON pabOTHI:
1.0cnosnas numepamypa:
1. 3onorosa, E.B. I'eone3us ¢ ocHoBamu kagactpa: yaeOHuk 11 By3oB / P.H. Ckoropesa, 2019 1.
2./lonoanumensnasn numepamypa:
1. ®enotoB I'.A. Mmxenepnas reope3usa. YueOnuk — M. 2022 r. [oroBop Ne 5669 »6¢ ot 10.01.2022
znanium.com;
NHTepreT-pecypcebl
DJIeKTpOHHAs BepCHs MeUaTHBIX n3ganuii — http://read.sgau.ru/biblioteka (CI'AY um. H.U. Basunosa);
Odunmansheiii caiit Kanactpossriii nentp http://expertkadastr.ru;
OdunmaneHelil caiiT Pocpeectpa — www.pkk.rosreestr.ru;
Odunmanpheiii caiiT npoekroB MKC — updom.ru;
OdurnuaneHelii MTHQPOPMAMOHHBIN TIOPTAl MO BOMPOCAM T'PaJOCTPOUTEIILHOM, KaJacTPOBOM U
re0Ie3UYECKO JesITeIbHOCTH — urist-bogatyr.ru.
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