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1 BBEJEHUE

CoctaB u cojepkaHHE NPAKTHUECKUX M JAOOPATOPHBIX 3aHSATUN HaNpaBleHbl Ha
peanu3auio ACHCTBYIOMETo (eaepalbHOTO TOCYAapCTBEHHOTO0 00pa3oBaTENbHOIO CTaHAAPTa
cpenHero npodeccuoHaIbHOr0 00pa3oBaHusl.

Benymeit aupakTudeckod 1eNbl0 MPaKTUYECKUX U JTAOOPATOPHBIX 3aHSATUN SBISICTCS
dopmupoBanue  NpodECCHOHANBHBIX  MPAKTUYECKHMX  YMEHUW  (YMEHHUH  BBINOJHSTH
OTIpeNieIeHHbIe JCUCTBUS, ONepaly, HeOOXOIUMBIE B IOCIEAYIOMIEM B MPO(hecCHOHAIbHON
NEeSTENIbHOCTH),  HEOOXOOUMBIX B Hocieayrouie — y4eOHOM  JeATeNnbHOCTH IO
o0mIenpodecCHOHaTbHBIM TUCIUILTHHAM.

Benymeit auaakTHueckod LeiIbl0 MPAKTUYECKUX M J1a00paTOpHBIX paboT sBIsSETCS
HKCIIEPUMEHTAIbHOE OTBEPKACHUE U ITPOBEPKA CYLIECTBEHHBIX TEOPETUUECKUX MTOTOKEHHM.

B cootBeTcTBUU C pabodeil mporpamMmMoil ydeOHOW MUCHUILIMHBI «OCHOBBI T'€OJIC3HM.
IPEIYCMOTPEHO MPOBEACHNUE MPAKTUIECKUX U JT1a00PaTOPHBIX paboT.

B pe3ynbTraTe ux BBINOIHEHUS, 00Yy4atOIUNCS TOKEH:

ymembw:

V1 uyuTaTh CUTyallMH Ha TUIaHAX U KapTax;

V2 pemiate 3a1a4u Ha MacIITaObI;

V3 pemate npsamyro u 00paTHYIO Fe€0e3UYECKYIO 3a7auy.

V¥4 nonb3oBaTbCsl reo1e3MYECKUMU TPUOOpaMU M UHCTPYMEHTaMU;

VY5 npoBoauTh KaMmepaabHble Pa0OTHl IO OKOHUYAHUU T'€0/I€3MUECKUX MOJIEBBIX paboT

Y001.02  ananu3upoBarth 3a7ady W/WiIK IpoOIEMy U BBIIEIATH €€ COCTaBHBIC YaCTH;

Y0 01.04  BbIsIBIATH U 3P(HEKTUBHO UCKATh HH(OPMALINIO, HEOOXOAUMYIO ISl PELICHHS
3a[a4u 1/1ITH TIPOOIIEMBL;

VYo 01.09 OLICHUBATbh PE3YNbTAT U MOCIEICTBUS CBOUX JACHCTBUIA (CaMOCTOSATEIBHO UITU
C TIOMOIIBIO HACTABHUKA);

Vo0 02.02 OTIPEICIATH HEOOXOAMMbIC HCTOYHUKH HH(OPMAITUH;

¥002.03 maHupoBaTh  MpolecC  IOUCKA;  CTPYKTYpUpOBaThb  IOJYyYaeMYIO
UHOPMALINIO;

¥002.04  BeIIENATH HaHOOJIEE 3HAUUMOE B IIEpeUHE NH(OPMALINH;

VY002.05  oueHuBaTh NPaKTUYECKYIO 3HAYUMOCTb PE3yJIbTAaTOB OUCKA;

¥002.06 odopmiATh pe3ynbTaThl MOUCKA, MPUMEHITh CPEICTBA HH(DOPMAIIMOHHBIX
TEXHOJIOTH JJIs perieHus npodeccnoHanbHbIX 3a1a4;

¥003.02  npuUMEHATH COBPEMEHHYIO HAYYHYIO TPO(HeCCHOHATBHYIO TEPMUHOIIOTHIO;

Y0 04.03 »ddexTuBHO paboTaTh B KOMaH/IE.

ConepkaHue TMPAKTUUECKUX U J1aOOpPATOPHBIX 3aHATUH OPUEHTHUPOBAHO HA TIOATOTOBKY
00y4aromuxcsi K OCBOEHHI0 NPO(eCCHOHATBHOTO MOJYIS MPOrpaMMbl MOJATOTOBKU CIEUAINCTOB
CpEIIHETO 3BEHA M0 CHENUAIBHOCTH U OBJIAZICHUIO HPOPecCuoOHaIbHbIMU KOMREMEHUUAMU:

IIK 1.3 Pa3pabaTbiBaTh apXHUTEKTYpPHO-CTPOUTEIbHBIE YEPTEXKH C HCIOIb30BAHHEM
CPEJCTB aBTOMATU3UPOBAHHOI'O IPOEKTHPOBAHMS,

IIK 2.1 BrImonHsATE TOATOTOBUTENBbHBIE PAOOTHI HA CTPOUTEIILHOM TIIOMIAIKE;

I1IK 8.2 PazpabaTbiBaTh U UCMOJIB30BaTh CTPYKTYPHBIE 3JIEMEHTHI WH(OPMAIIMOHHON

mozaern OKC Ha kax10M 3Tane )KM3HEHHOT O [IUKJIA.
A Takike GOpMHUPOBAHMIO 00UUX KOMNEMEHUUIL.

OK 01 Boeibupate crnocoObl pemieHust 3aaad  Mnpo(eccuOHATbHON JesTeIbHOCTH
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;
OK 02 Hcnons30BaTh COBpEMEHHBIE CPEACTBA MMOMCKA, AHAIN3a U WHTEPIpPETALUU

uHpOpMallMd U UH(POPMALMOHHBIE TEXHOJOTMH JJIsl BBIIOJHEHUS 3a/1ad NpodecCHOHATHLHON
JeSITEIbHOCTH;

OK 03 [InanupoBaTh W peaqn30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE U
JUYHOCTHOE pa3BHUTHE, MPEANPUHUMATEIbCKYIO JEATENIbHOCTh B MpodecCHOHaIbHOU cdepe,
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UCIIOJIb30BaTh 3HAHMS IO MPaBOBOM M ()MHAHCOBOW TPAMOTHOCTH B PA3IUYHBIX KU3HEHHBIX
CUTYaIUsX;

OK 04 D¢ deKkTUBHO B3aUMOJICHCTBOBATh U Pa0OTATh B KOJUICKTUBE M KOMaHIE.

BeimonHeHHe CTYJACHTaMH MPAKTUYECKUX M JIA0OpaTOpPHBIX paboT mo ydeOHOU
mucturinae «OCHOBBI T€0JIe3UN» HAIIPABIICHO Ha:

- 0000mIeHne, CHCTEMAaTU3aLUIo, YIIyOJleHue, 3aKpeIuieHue, pa3BUTHE M JETAIU3AIHIO
MOJIyYEHHBIX TEOPETHUUECKUX 3HAHUIN MO0 KOHKPETHBIM TeMaM y4eOHOW JUCIUILINHBL,

- (opMupoBaHHE YMEHHI MPUMEHSITH IMOJYYCHHBIC 3HAHHUS Ha TPAKTHUKE, PEaTU3alUIo
€MHCTBA UHTEJUIEKTYaJIbHOM U MPaKTUYECKON AeSITeIbHOCTH;

- ¢opmupoBaHHWE U pa3BUTHEC YMEHUWH: HaOMIOAAaTh, CpPaBHUBATh, COIMOCTABIIATH,
aHaATM3UpPOBaTh, JejaThb BBIBOJbI U OOOOIIEHUS, CAMOCTOATEIbHO BECTH HCCIEIOBAHUSA,
MOJIb30BaThCSl PA3IMYHBIMUA TIPUEMaMU H3MEPEHUU, opopMIIATh pe3yiabTaThl B BUIC TAOJIHIIL,
cxeMm, rpaduKoB;

- IpUOOPETEHNE HABBIKOB Pa0OThI C PA3IMYHBIMU IPUOOPaMH, aNMapaTrypoil, yCTAaHOBKAMH
U IPYTUMU TEXHUYECKUMH CPEACTBAMH JUISI IPOBE/ICHHUS OTIBITOB;

- Pa3BUTHE HWHTEIUICKTYAIbHBIX YMECHHHA Yy OYAYIINX CICIUAINCTOB. aHATUTHYCCKUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPAOOTKY TPU PEIICHUU MOCTABICHHBIX 337a4 MPOPECCHOHAIBHO 3HAYMMBIX KadeCTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAs MHULIMATHBA.

[NpakTrueckue 1 1a00paTOpHBIE 3aHATHS TIPOBOMSTCS MOCIIE COOTBETCTBYIOIIEH TEMBI, KOTOPAst
o0ecrieynBaeT HATMYME 3HAHUH, HEOOXOIUMBIX JIJISI €€ BBITIOJIHEHUSL.



2METOJUYECKUE YKA3AHUSA

Pazjea 1. Tonorpadguyeckue KapThl, IVIAHBI H YePTEKH
Tema 1.1 Tonorpaguyeckue KapThl, IVIAHBI U YePTEKH
IIpakTuyeckoe 3ansaTue Nel
Pemenne 3aga4 Ha MmaciiTadbl, onpeaejieHue a3UMYTOB M pyMOOB

Ieab: HAYIUTHCS MOJIL30BATHCS YUCICHHBIM MacIITabOM; IEPEBOUTH a3UMYThI B PyMOBI
1 Ha00OPOT.

Boinosnus padory, Bel Oyjaere:

V1 ynTaTh CUTYyalluy Ha TUIAaHAX U KapTax;

VY2 pemaTh 3a/1a4u Ha MacCIITaOBI;

V3 pemats npsiMyro 1 00paTHYIO re0Ie3NUECKYI0 3a/1ady.

Y001.02  ananu3upoBath 3a/1a4y W/WIH NPoOIEMyY U BBIICISTh €€ COCTaBHBIC YaCTH;

Y001.04  BBIABIATH M 3PPEKTUBHO UCKATh HH(OPMAIHIO, HEOOXOAMMYIO JJISl PEIICHHS
3aJ1a4M U/ WU TPOOIEMBL;

Y001.09  oueHuBarh pe3yabTaT U MOCIEACTBUS CBOMX ACHUCTBUN (CAMOCTOSITEIHHO WIIH
C TIOMOIIIbIO HACTABHUKA);

¥002.02  ompenensTs HEOOXOIUMBIE HCTOYHUKHN WH(OPMAIIUH;

¥002.03 muaHupoBath  IpoLECC  IOUCKA; CTPYKTYPUPOBAaTh  IOJIYyYaEMYHO
uH(pOpMaLIHIO;

Y0 02.04  BeIIENATH HauOOJIEE 3HAYMMOE B ITEpEeYHE HHPOPMAIIHH;

¥002.05 omeHuBaTh NPAKTUUECKYIO 3HAYMMOCTH PE3yJIbTATOB MTOUCKA;

Y002.06 odopmiATh pe3ynbTaThl MOHWCKA, MPUMEHATH CPEACTBa HMH(OPMALMOHHBIX
TEXHOJIOTUH [T peleHns: NpopeCcCHOHAIBHBIX 3a/ad;

Y003.02  npuMeHSATh COBPEMEHHYIO HayuYHYIO MPOGECCHOHATBHYIO TEPMUHOJIOTHIO;

Y0 04.03  »ddexTuBHO paboTaTh B KOMaH/IE.

MarepuaiabHoe obecnedyenne:
CXEMBI, IIJIaKaThI, Ta6J'II/IHBI.

3aganme: ompenenuTh pyMObl M a3UMYTHl 3aJaHHBIX HalpaBlIeHUH, pElIUTh 33/Ja4d Ha
MacIITadbl, ONPEAETUTh ATUHBI JMHUNA C yYETOM MONPABOK.

Pemenne 3aga4 Ha macmTadsbl. IlepeBos 4ncIeHHOT0 B MMEHOBAHHBIIA.

Onpenesenue AJIUH OTPE3KOB HA IJIaHE B MePaX AJTHHBI HA MECTHOCTH.

3agauya Nel Boruncnure AMUHY JIMHUU HAa MECTHOCTH SM, AJIS AaHHBIX, IPUBEIECHHBIX B
tabnuue 1. Pe3ynbrarel 3anuinTe B COOTBETCTBYIOLLYIO rpady Tabaus 1.

Tab6muna 1
Macmrtad |dnuHa Jnvna nuaun|Macmta |/nnHa JInyHa JTUHAN
KapThl OTpe3Ka Ha|Ha MECTHOCTH |0 KapThl |OTpe3ka Ha|Ha
KapTe, MM Sm,m IUIaHE, MM |MECTHOCTH, M
1:10000 62,5 1:1000
1:25000 20,2 1:500
1:5000 12,5 1:2000
1:50000 6,2 1:5000
Tabmuma 2



Macmra6 |/lnuaa Jnmuraa nuamM |MacmTab |Jlnnaa JnvHa nuHUR
KapThl OTpe3Ka Ha|Ha MECTHOCTH |KapThl OTpe3Ka  Ha|Ha

KapTe, MM Smm J1aHe, MM MECTHOCTH, M
1:2000 80,4 1:50000
1:5000 380,5 1:1000
1:10000 536 1:500
1:25000 625 1:2000

YacTo B reoJie3UUECKO MPaKTHKE MPUXOAUTCS OMPEeNATh MacITaObl a3pPOCHUMKOB.
JUis 3TOro M3MepsT JUIMHY OTpe3Ka Ha a’pOCHUMKE U JUIMHY FOPU3OHTAJIBHOTO MPOJIOKEHUS
3TOM JIMHUM HA MECTHOCTH. 3aTEM, UCIIOJb3Ysl ONpeielieHHe MacIuTada, BEIYUCISIOT MaclITad.

Hanpumep: inmHa oTpe3ska Ha a’pocHuMKe 2.21 cM.; AJuHa TOPU3OHTAIBHOIO
IIPOJIOKEHUS 3TOM JIMHUU Ha MecTHOCTHU 428,06 M.

TOFI[a, COTJIaCHO OIIPEACICHUIO!
1

M_

S

Sp 221 1
Sm

4286 19394

3agaua Ne2 Omnpenenute MaciiTadbl a’pPOCHUMKOB, [0 JAHHBIM IPUBEJICHHBIM B
tabnure 3. pe3yabTaThl 3aIMCaTh B COOTBETCTBYIONIYIO rpady TaOIuIb 3

Tabnuna 3

Neri/m | JlmunHa Jnuna otpeska Ha|OTHOILIEHUE B|Macmtab
TOPU30HTAJILHOIO  |a9POCHUMKE COOTBETCTBYIOIIU |a3POCHUMK
MIPUITOKEHUS Ha X €JIMHUIIAX a
MECTHOCTH M

1 625 M 62,5 MM 62,5 MM |1:10000

2 525 M 5,25 cm

3 125,5m 2,51 cMm

4 62,2 Mm 31,1 cm

TounocTs MacmTada

JUTuHBl TUHUNA Ha MECTHOCTH, cooTBercTByomme 0,1 MM KapThl (I1aHa) Ha3bIBaeTCS
TOYHOCTBIO MaciTadba - tm. DTo BeaMuYMHA, XapaKTepU3yIolas TOYHOCTh OMPEENIeHUs IJINH
JUHUHK 1o KapTe (11any). Hanpumep: Tounocts macmTaba 1:25000 paBHa 2,5 M.

Pacyetr MOXXHO BECTH CIEAYIOLUIUM 00pa3oM:

B 1 cm-250Mm;

B 1 MM-25M;

B 0,1 MM-2,5 M

i to =0,1mm* 25000=2,5 m.

3amaua Ne3

a) OnpeieTuTe TOYHOCTH MACIITa0O0B:
1:10000 tm=

1:50000 tm=

1:1000 tm=

1:500 tm=

6) TounocTs MacmTaba KapThl (MJ1aHA) paBHA:

tm1=0,5m; t2=0,05M; t3=

; t4=

Omnpenenure Macmtad KapThl (IJ1aHA).

1/M1=

- 1/M2=

;1 /M3=

; 1/M4=

b



3amaya Ned Ha kapre macmraba 1:10000 (puc. 1) moka3zaH pacTBOp H3MEpHUTENS,
PaBHBIM paccTOSHUIO MEXAy AByMsl Toukamu KapTel KL. Mcnonb3ys npuBENEHHBIM HUXKE
rpaduk JHMHEHHOro MacmTaba (puc.2), ONpeNeNUTe [UIMHBI TOPH3OHTAIBHBIX TPHIIOKECHHM
JIMHUH MECTHOCTU AJI1 BCEX BAPUAHTOB.

1:10000 =

Bty B Wl

la ¢ e

c d cd=
$

Pucynok 2

3agaua Ne5 Ha rpaduke momepeunoro macmraba (puc.3) ¢ OCHOBaHHEM PaBHBIM 2 CM.,
YTOJIIEHHBIMH JIMHUSIME C HOMEpaMH, 0003HAYEH PAaCcTBOP M3MEPHUTEIIS, PABHBIH PacCTOSHUIO
MEXy IBYMSI TOUKaMU KapThl

4{ .

- . - =] - L 3

111 - 2 i K
i - o Y
-“"‘!'l‘- B iy -f -
BEONSEEE g Y
A . - i N
0 -'.-.. -, ? --. \
ARNE a /
BEREE N d N " ]
-8 @ 8 : 2 o ca kD

Pucynox 3

Onpenenure JUIMHBI TOPU3OHTAIBHBIX MPOJIOKEHUH JTMHUM MECTHOCTH ISl CJIETYIOIINX
BapHaHTOB:

| BapuanTt, macmra6 1:10000 I BapuanT, macitad 1:5000
Si= Si=
So= So=
Ss= Ss=
S= S=




LI Bapuant, mactad 1:2000 IV BapuanT, macmra6 1:
Si= Si=

So= S =

Ss= S5 =

S= S=

VYka3zaHue: B Hayajue OMNPEICNIUTE PACCTOSIHUS HA MECTHOCTHU (B COOTBETCTBYIOILIEM
Maciitabe) 1 orpeskoB 0-2; alBl; a2B2; a3B3.

3amaua Ne6 Iloctpoiite muarpammy wmacmraba 1:2000 Ha depTexHOW Oymare c
OCHOBaHUEM 2,5 CM; YHUCJIO JEJIEHUM 110 OCHOBAaHWIO M [0 BBICOTE MNPUHATH paBHbIM 10
(n=m=10). TlomnuimmuTe AEACHHS IO OCHOBAaHHIO U BbICOTE (depe3 oxaHO). Jluarpammy
IIPUKJIEUTh, HA OCTaBJIEHHOE HUXKE MECTO.

Macmra6 1:2000

3aﬂaHI/Ie 6. Onpez[eJme A3UMYTBI U pYM6LI 3aJaHHBIX HaHpaBJ’ICHI/Iﬁ C Y4€TOM:



| yetBepTh R = 0 (pyMO cEBEPO-BOCTOYHBIN)

A C
v |

g <= 0% —apf

1l 1o 1]

Il yerBepTH R = 180° - o (pyMO 10T0-BOCTOYHBIH )

A C
v I

o= 00" —180°

" 2‘ !

111 getBepTs R = 0 - 180° (pym6 roro-3ama iubtii)

v 1 | & = 180° — 270°

v

N
)

IV uerBepts R = 360° - o (pym6 ceBepo-3amainbiii)
o= 270% — 360°

A

v |

X¢
0
IHopsinok BbINMOIHEHHUs PA0OTHI:

1 IlepeBecTH JUIMHY JIMHUU C MECTHOCTH Ha IJIaH U HA000POT.
2 [lepeBecTH a3UMYT JIMHUU B pyMO 1 HA000POT.

®opma npeacraBiaeHus pe3yabTara:
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OdopmiteHHast paboTa MpeJoCTaBIAETCs MPENOoIaBaTeN0 Ha IPOBEPKY B TETPAAH, MU MO
CpeICTBaM HCIIOJIb30BaHUs 00pa3zoBarenbHOro noprana MI'TY

Kpurepun OLEHKH: JOTUYHOCTh IMPEACTABICHHOIO MaTepHalia, pPalHOHATBHOCTh
BBIOPAHHOM CTPYKTYpPBI pabOThI, aKKYypaTHOCTh. HATJISIHOCTh, XapaKTEPHCTUKA B COOTBETCTBUU
C pEKOMEHIAIHSIMH.

- O1ieHKa «OTJIMYHOY» CTaBUTCS, €CJIM 3a/IaHKE BBITOJHEHO BEPHO U JaHBI TIOJHBIC OTBETHI
Ha BOTIPOCHI.

- OLieHKa «XOPOIIO0» CTaBUTCS, €CIM XOJ BBINIOJHCHUS 3aJlaHusl BEPHBIA, HO ObuLIa
JIOTYIIIEHA OJTHA WUIH JIBE OIITMOKH, THOO B OTBETAX HA BOIPOCHI JOIMYIIEHA HETOYHOCTb.

- OnieHKa «y/I0BJIETBOPUTEIBLHO» CTAaBUTCS, €CIIM TPHUBEICHO HEMOJHOE BBITOIHCHHE
3amanusl (YIyIICHBl Ba)KHBIE TEXHUYECKHE XApPaKTEPHCTHUKH), JTUOO B OTBETaX HA BOIPOCHI
JOMYIIEHBI TPyObIE OTHOKH.

- OLIeHKa «HEY/10BJIEeTBOPUTEIBLHO) CTABUTCS, €CIIH 33JJaHUE HE BBITIOIHEHO.
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Tema 1.2 I'eone3nuyeckue yrijoBbie U3MepPeHUs
IIpakTnueckoe 3ansaTHe Ne 2
Pemenne 3anpa4 no kapre (IJIaHy) ¢ TOPU3OHTAJIAMHA

HCJIL paﬁDTbI: 3anoiIHuTh B€AOMOCTDH BBIYHCIICHHUA KOOpAUWHAT.

Boinosnus padory, Bel Oyaere:

V1 unurarh cuTyanuu Ha MJaHax U Kaprax;

VY2 pemaTh 3a/1a4i Ha MacCIITAOBI;

V3 pemats npsiMyro 1 00paTHYIO re0Ie3NUECKYI0 3a/1ady.

VY5 npoBOaUTH KamepaibHble Pa0OTHI IO OKOHYAHUH I'€0/Ie3MUECKUX MOJIEBBIX paboT

Y001.02  ananu3upoBaTh 3a7auy W/WIK IPOOIEMY U BBIIEIATH €€ COCTaBHBIC YaCTH;

Y001.04  BbEBIATH U 23G(HEKTUBHO UCKATh HHDOPMAIUIO, HEOOXOIUMYIO JIJISl PEIICHUS
3a[a4u ¥/UIU IPOOIIEMBL;

Yo 01.09 OLICHUBATbH PE3YNbTAT U MOCIEICTBUS CBOUX JACHCTBUIA (CaMOCTOSATEIBHO UITU
C TIOMOIIBIO HACTABHUKA);

Vo0 02.02 OTIpEeIEIATH HEOOXOAMMbIC HCTOYHUKH WH(DOpMAITUH;

¥002.03 maHupoBaTh  Ipolecc  IOUCKA;  CTPYKTYpUpOBaThb  IOJIYy4YaeMYIO
uHpopmaruio;

¥Y002.04  BBIIENATH HaMOOJEE 3HAUNMOE B TIepeuHe HH(popMaIumy;

Y002.05  oueHuBaTh NPaKTUYECKYIO 3HAYMMOCTh PE3y/IbTaTOB MIOUCKA,

¥002.06 odopMisATh pe3ynbTaThl MOWCKA, MPHUMEHSATH CPEICTBa HH()OPMAIMOHHBIX
TEXHOJIOTHH JIs perieHus npodeccnoHanbHbIX 3a/a4;

Y003.02 npuMeHSTH COBPEMEHHYIO HaydHYIO TPOGECCHOHATBHYIO TEPMUHOJIOTHIO;

Y0 04.03  addexkTuBHO paboTaTh B KOMaH/IE.

MarepuanbHoe o0ecnieyeHue:

CXEMBI, IJIaKaThl, UHAUBUAYAIbHbIE 3aJaHHSL.

3aganue:

1 N306pa3uth penbed MECTHOCTH Ha IUIaHE TOPU3OHTAIISIMHU.

2 BBINIOJIHUTE pacyeT TOYEK.

ITopsinok BbINOJIHEHHS PadOTHI:

1. Bbruucnutk oTMeTKy ropuszonTa uHcTpymenTa (I'M) co ctaHuuy HUBEIMPOBAHUS,
KOTOpasi paBHa OTMETKE pelepa IUII0C OTCYET MO YEPHOW CTOPOHE PEHKU «a», YCTaHOBJIEHHOM
Ha 3TOM pernepe.

a=1312mm=1,312 ™M

[Ipn naHHOM cXe€Me HUBEINPOBAHUS

CXEMA HUBEJINPOBAHMUS ITOBEPXHOCTH
Macmra6 1:500

4
1 2 3
P Ne 1
eep 0810 0724 1010 D941
Otmetka penepa: 5 6 7 8
Hyp=147,531 M
1567 1252 1608 1734

Orcuer 1o peiike Ha penepa
a=1312
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T'opu3oHT HHCTpYMEHTa
I'N=H,+a = 147,531 + 1,312 = 148,843

9 10 11
2364 2210 2518
Tak nmpumepa, OTMETKa TOPU30HTA HHCTPYMEHTa OyJeT paBHa:
I'M = Hpery +a= 147,531 + 1,312 = 148,843 M (cM. npuitokeHue 2)
2. BbrancnauTs yepHble OTMETKU (OTMETKH 3€MJIH) BEPIIMH KBaJpaToB Mo (hopMyIie:
H=TMU - ¢, rae 6 — oTcuer 1o peuke.
H; = 148,843 - 0,810 = 148,03 m
H, = 148,843 - 0,724 = 148,12 m
H3 =148,843 - 1,010 = 147,83 m
Hs = 148,843 - 0,941 = 147,90 m
Hs = 148,843 — 1,567 = 147,28 m
Hg = 148,843 — 1,252 = 147,59 m
H7 = 148,843 — 1,608 = 147,24 m
Hg = 148,843 - 1,734=147,11 ™
Hg = 148,843 — 2,364 = 146,48 m
Hjo = 148,843 — 2,210 = 146,63 m
Hj1 = 148,843 -2,518 = 146,33 m
Hip = 148,843 — 2,800 = 146,04 m
[TomryueHHbIe YepHbIE OTMETKH HEOOXOAMMO OKPYTIIUTH 0 BTOPOTO AECATUYHOTO 3HAKA.
3. [Tnan ygacTka MECTHOCTH B TOPHU3OHTAJsIX cocTamisieM B MacmTabe 1:200 . s
COCTaBJICHHUS HEOOXOAMMO HAaHECTH Ha IJIaH ceTh KBajapaToB 20x20 M (B M 1:200 — 10x10 cm).
4. Hanocum Ha 1u1aH ropu3oHTau BeicoToM ceueHus penbeda h=0,1 m. Hanecenue

TOPU30HTAJIEH COCTOUT B OIPEJIEJIEHUH TOJI0KEHHUS Ha IJIaHe TOUYEK, OTMETKU KOTOPBIX JOJKHBI
ObITh KpaTHBIMH BbicoTe ceueHus h=0,1 M; u B mocienoBaTeIbHOM COCAMHECHUN MX IUIaBHBIMU
KpUBBIMH JHHHUAMHU. OmnpefeneHue TMONOXKEHUS OSTHUX TOYEK Ha IUIaHE Ha3bIBaeTCs
UHTEPIOJIUPOBAHUEM.  AHAIMTHYECKUH  CIIOCOO  HMHTEPIIONUPOBAHMSA  3aKIOYAaeTcs B
OTpENIeNIEHUH PACCTOSTHUM OT BEpIIMH KBaJpaToB /O MCKOMBIX TOYEK M OTKJaJbIBAHUU
NOJIyYeHHBIX paccrostHuil B Mmacmtade 1:200. Ilpm mocTtpoeHuu IutaHa B TOPU3OHTAIISAX
HE00X0UMO cOOTI0IaTh CleaAyIoIIe TpeOOBaHUS:

a) TOPU30HTAIIM HUKOT/Ia HE TIEPECeKaroTCs;

0) rOpu30HTAIb HUKOT/IA HE MPEphIBAeTCs BHE3AIMHO, OHA MJIM 3aMbIKaeTCs Ha IUIaHe, WK
MOJXO/IUT K TPAHUIAM TUIAaHa;

B) OTMETKH FOpHU30HTAaJIEH BCeria KpaTHbI IPUHATON BBICOTE CEUCHMS,;

I') OTMETKA TOPU3OHTAIH TOIICHIBACTCS B pa3pbIBE HIIU 110 KOHIIAM TOPU3OHTAIH BOJIb
Hee;

1) OTMETKH TOPU30HTAJIeH TIOIMICHIBAIOTCS TaK, YTOOBI BEpX HU(PHI CMOTPEI Ha MOIBEM;

e) Uepes cyliecTBYIOUIME 3/JaHHs TOPU30HTAIIM HE IPOBOISATCS;

Tak B paccMaTpuBaeMOM MPUMEPE MOJIOKEHHSI HEKOTOPHIX HCKOMBIX TOUYEK BBITTOJTHSIECTCS
CJIEAYIOIIUM 00pa3oM:

Cropona 1-2
M cKOMBIX TOYEK HET

Cropona 2-3
Hckomast Touka ¢ otmeTkoi 148,00 M. CocTaBisieM MareMaTuueCKyI0 MPOMOPLHIO:

(148,12-147,83) — 20 M (cTropoHa KBaapata)

(148,12-148,00) — X M (MCKOMOE PACCTOSHUE)
(148,12 — 148,00)

T (148,12 — 147,83)

20 =828m

13
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B M 1:200 nonyuyaem 8,28:2 =4,14cm
[TomyyeHHOE paccTOSTHUME OTKJIAJbIBAEM OT TOYKU 2 (OTMETKAa KOTOpPOE MOBTOPSIETCS B

YUCITUTEIIC u 3HaAMEHAaTEeIIe poOu) Ha
(148,03 — 147,50)

T (148,03 — 147.29)
B M 1:200 nonyuyaem 14,13:2=7,065 cM oTKJIaibIBa€M OT TOUKH 1.

20 =14,13 m

(148,03 — 148,00)

= 20=08m
(148,03 — 147,28)

B M 1:200 nonyuaem 0,8:2=0,4 cM OTKIaAbIBa€M OT TOUKH 1.

CropoHna 2-6
Hckomast Touka ¢ otMeTkod 148,00 M
(148,12 — 148,00)

T (148,12 — 147 ,59)
B M 1:200 nonyuaem 4,53:2=2,265 cM OTKJIabIBa€M OT TOUKH 2.

20 =453 m

AHAJIOTMYHO BBIIOJIHIEM PAacUeT MOJI0KEHUS UCKOMBIX TOYEK Ha OCTaJIbHBIX CTOPOHAX
KBaJIpaToB.

CornacHo pacueTa HAHOCUM HCKOMbIE TOUKH Ha IJ1aH B MaciuTade. CoeiMHsIEeM TOUKH €
OJIMHAKOBBIMH OTMETKAaMH IUTABHBIMU JIMHUSMH, TI0JTy4aeM IUIaH B TOPU3OHTAISIX (pHC. 2).

NNAH B TOPU3OHTANAX
Macwrab 1:500

1 , 148,00 5 .
148,03 148 147,83 147,90
———— 4750
147,50 :
5 6 7 8
147,28 147,59 147,24 4711
I
147,00 /
146,50
14650 | g 10 11/ »
146,68 146,63 146,33 146,04

®opma mpeacraBigeHuss pe3dyiabrara: OdopmieHHas paboTa NpeAOCTaBIsAETCS
IPENoJIaBaTeN0 Ha IPOBEPKY B TETPAH, WIN 110 CPEACTBAM HCIIOJIb30BaHHUS 00Pa30BaTENIbHOTO
noprasta MI'TY.

Kpurepun oOmeHKH: JOTMYHOCTh IMPEACTABICHHOIO MaTepuana, palMOHAIbHOCTh
BBIOpAHHOW CTPYKTYpbl pabOThl, aKKYpPaTHOCTb. HAIJISITHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU
C PEKOMEHAALUSAMU.

- O1leHKa «OTJIMYHO» CTABUTCS, €CJIM 33JIaHHUE BBIIIOJHEHO BEPHO U JIAHBI ITIOJIHBIE OTBETHI
Ha BOIIPOCHL.

14



- OlieHKa «XOPOIO0» CTaBUTCS, €CIM XOJ BBIIIOJHCHUS 3alaHusl BEPHBIA, HO ObLIa
JIOTyIIIeHA OJTHA WUIH JIBE OIITMOKH, THOO B OTBETAX HA BOIPOCHI JOIMYIIEHA HETOYHOCTb.

- OnieHKa «y/I0BJIETBOPUTENILHO» CTABUTCS, €CJIM TPUBEACHO HETOIHOE BBIMOJIHEHHUE
3amanusl (YIyIICHBl Ba)KHBIE TEXHUYECKHE XApPaKTEPHCTHUKH), JTUOO B OTBETaX HA BOIPOCHI
JOMYIIEHBI TPYObIE ONTHOKH.

- OLIeHKa «HEY10BJIEeTBOPUTEIBLHO) CTABUTCS, €CIIH 33JIaHUE HE BBITIOIHEHO.
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Tema 1.3 OpueHTHPOBaHNE HATIPABJICHUIA.
IIpakTnyeckoe 3ansaTue Ne 3.
OnpenesieHue OPUEHTHPHBIX YIJIOB HANIPABJIEHWH 0 KapTe.

Lean padoThi:
Hayuutbcs onpenensaTe OpUEHTUPHBIE YIUIBI HAIIPABJICHUH 110 KapTe.

Boinosinus pa6ory, Bel Oynere:

VY1 yuTarh CUTYyallUU Ha TUIaHAX U KapTax;

VY2 pemiarte 3ajaun Ha MacIITaObL;

VY3 pemate OpsMyI0 U OOpaTHYIO T'€0e3UYECKYI0 3a/1auy.

Y001.02  ananu3upoBarh 3a7auy U/WiIK IpoOJIEeMy U BBIIEIATH €€ COCTaBHBIC YaCTH;

Y001.04  BbEBIATH U 23G(HEKTUBHO UCKATh HHDOPMAIUIO, HEOOXOIUMYIO JIJISl PEIICHUS
3a[a4u ¥/UIU IPOOIIEMBL;

VYo 01.09 OLICHUBATh PE3YNbTAT U MOCIEICTBUSA CBOUX JIEHCTBHI (CAMOCTOSTENLHO WM
C TIOMOIIBIO HACTABHUKA);

Vo0 02.02 OTIPEIEIATH HEOOXOAMMbIC HCTOYHUKH HH(OPMAITUH;

¥002.03 maHupoBaTh  Ipolecc  IOUCKA;  CTPYKTYpUpOBaThb  IOJIYy4YaeMYIO
uHpopmaruio;

¥Y002.04  BBIIENATH HaMOOJEE 3HAUNMOE B TIepeuHe HH(popMaIumy;

Y0 02.05  oleHHUBATh MPAKTUYECKYIO 3HAUMMOCTD PE3YJIbTATOB IMOUCKA;

¥002.06 odopMisATh pe3yabTaThl MOWCKA, MPUMEHSATh CpPEeACTBAa WH(OPMAIIMOHHBIX
TEXHOJIOTHH JIs perieHus npodeccnoHanbHbIX 3a/a4;

Y003.02 npuMeHSTH COBPEMEHHYIO HaydHYIO TPOGECCHOHATBHYIO TEPMUHOJIOTHIO;

Y0 04.03  »ddexTuBHO paboTaTh B KOMaH/IE.

MarepuajabHoe o0ecniedeHne: CXeMbl, TaOJHIIbI, ITAKAThl. WHAUBUYAIbHBIC 33 JaHHUS.
3aganue:

1. onpenenuThs OPUESHTUPHBIE YTIIbI

2. OHpeI[GJ'II/ITB OCHOBHBEIC HaHpaBJ’IeHI/IH 110 KapTe.

HOpﬂ)IOK BbIIIOJTHCHUA

1.0Hpe,[[eJ'IGHI/Ie 110 TOPU3O0HTAJIAM BBICOT TOYCK
[

Ah= d *h,
rae h — BeicoTa cedueHus penbeda.

Torna ormetka Touku P OyzaeT paBHa
Hp= Ha+ Ah.

2.0npezeneHne KpyTU3HBI CKaTa Mo rpadyuKy 3aJ0KeHUH

KpyTu3Holi ckata Ha3bpIBaeTCsl yrojl HaKJIOHA CKaTa K TOPU3OHTAIBHOHM IUIOCKOCTH. YeMm
OoJblIIe yroJl, TeM CKaT Kpyde. BennunHa yria HakjoHa cKaTa vV BBIUUCIAIOT 1o (hopmyIie

V = arctg (h/d),

rze h - BeicoTa ceyenus penbeda, m;

d-3amoxxenue, Mm;

3.IIpoexTrpoBaHNe JIMHUH 3aJaHHOTO YKJIOHA

[Tycts Ha xapre macimraba 1:10000 TpeOyercss HAMETUTH TPacCy aBTOMOOMIIBHOM JOpOrU
Mexay Toukamu A u B (puc. 16). UToObI YKJIOH ee Ha BCeM MpOTshkeHuu He npebiman 1=0,05.
BricoTa ceuenus penbeda Ha kapTe h= 5 m.
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ﬂJ’IH pEeICHHA 3aJadd pPacCCUUTBIBAIOT BCIIMYUHY 3alI0XKCHUA, COOTBETCTBYIOLICTO

3aJIaHHOMY YKJIOHY 1 BEICOTE ceueHus h:

a’T;,E—T LT 100m

i 0,05

3areM BBIpAXKAIOT 3aJI0’)KEHHE B MacIITa0e KapThl
d'td= M1T100=1000010,01 xt 10mm,

rae M-3HaMeHaresb YUCICHHOTO MaclITaba KapThl.

Benuunny 3anoxennst d”° MOKHO ONPEISIUTh Takke MO rpaduKy 3ajJ0KeHUH, Uil 4ero
HA/l0 ONPEIENUTh YroJl HakjJIOHAa V, COOTBETCTBYIOLIUI 3aJlaHHOMY YKJIOHY 1, U pacTBOpPOM
LUPKYJISI U3MEPUTD 3aJ0XKEHHE TSl TOTO yIJla HaKJIOHA.

4.0npeneneHue rpaHULbl BOAOCOOPHOM III0IIa M

BooocbopHoii niowaovio, nin 6acceitHoM. Ha3piBaeTcsi y4acTOK 36MHOM MMOBEPXHOCTH, C
KOTOPOH 10 ycJOBUSAM penbeda BoAa JOJKHA CTEKaTh B JIAHHBIM BOAOCTOK (JIOLIMHY, pydeH,
peky u T.1.). OKOHTypHBaHHE BOJOCOOPHOH IUIOIIAAM HPOM3BOIUTHCS C YUETOM peibeda
MECTHOCTH IO TOpU3OHTANAM. ['paHMIaMM BOJOCOOPHOM IUIOMAAM  CIIY)KaT JIMHUU
BOJIOPA3/IEJIOB, TIEPECEKAIOINE TOPU3OHTANIN IO/ IPSIMBIM YTJIOM.

5.IToctpoenue npoduiis MECTHOCTH 110 33JaHHOMY HaIPaBJICHUIO

®opma mnpeacrabjienuss pesyiabrara:  OdopmiieHHas paboTa HPEIOCTABISAETCS
IIpernoaaBaTeslo Ha IPOBEPKY B TETPaaU, UM 110 CPEJICTBAM HCIOJIb30BaHUS 00pa30BaTEIbHOIO
noprana MI'TVY.

Kpurepun oOmEHKH: JOTMYHOCTh MPEACTAaBICHHOIO MaTepHala, palHoOHAIbHOCTh
BBIOPAHHOW CTPYKTYpBI pabOThI, aKKYPaTHOCTh. HATJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU
C pEKOMEHAIUSIMH.

- O11eHKa «OTJIMYHO» CTABUTCS, €CJIM 33JIlaHNE BBHIMIOJTHEHO BEPHO U JIaHBI MTOJTHBIE OTBETHI
Ha BOIPOCHI.

- O1leHKa «XOPOLIO» CTaBUTCS, €CIU XOJ BBINOJHEHHUS 3aJaHus BEpHBIA, HO ObLIa
JIOTyIIIeHA OJTHA WJIM JBE OIIMOKH, TMO0 B OTBETAX HA BOMPOCH! AOMYIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CJIM IPHUBEIECHO HEIMOJHOE BBINOJIHEHHE
3aaHusl (YIMyIIEeHbl Ba)KHBIE TEXHUYECKHE XapaKTEPUCTHUKH), JTUOO B OTBETaX HA BOIPOCHI
JOMYIIEHBI TPYObIE ONTHOKH.

- O11eHKa «Hey/A0BJIeTBOPUTEIbHO) CTaBUTCS, €CIIU 33JJaHUE HE BBIIIOJIHEHO.
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Tema 1.4 Ilpsimast u oOpaTHadA reoe3snyecKkue 3aaum.
IIpakTnueckoe 3ansaTne Ne 4
Onpenenenne KOOPANHAT TO4YEK 1O KapTe.

Lean padoThi:
Hayuutbcs onpenensite KOOpAUHATHI TOYEK I10 KapTe.

Boinosinus pa6ory, Bel Oynere:

VY1 yuTarh CUTYyallUU Ha TUIaHAX U KapTax;

Y2 pemiate 3a1aun Ha MacIITa0bL;

VY3 pemate OpsMyIo U OOpaTHYIO T€0A€3UUECKYIO 3a/1ady.

Y001.02  ananu3upoBarh 3a7auy U/WiIK IpoOJIEeMy U BBIIEIATH €€ COCTaBHBIC YaCTH;

Y001.04  BbEBIATH U 23G(HEKTUBHO UCKATh HHDOPMAIUIO, HEOOXOIUMYIO JIJISl PEIICHUS
3a[a4u ¥/UIU IPOOIIEMBL;

Y0 01.09 oueHuBaTh pe3ynbTaT U MOCIEICTBUS CBOUX ACHCTBUI (CAaMOCTOSATEIHHO UITU
C TIOMOIIBIO HACTABHUKA);

Vo0 02.02 OTIPEIEIATH HEOOXOAMMbIC HCTOYHUKH HH(OPMAITUH;

¥002.03 maHupoBaTh  Ipolecc  IOUCKA;  CTPYKTYpUpOBaThb  IOJIYy4YaeMYIO
uHpopmaruio;

Y002.04  BBIIENATH HAMOOJEE 3HAYMMOE B TIepevHEe HHPOPMAIUH;

Y0 02.05  oleHUBATh MPAKTHYECKYIO 3HAYUMOCTD PE3yIbTATOB MTOMCKA;

¥002.06 odopMisATh pe3yabTaThl MOWCKA, MPUMEHSATh CpPEeACTBAa WH(OPMAIIMOHHBIX
TEXHOJIOTHH JIs perieHus npodeccnoHanbHbIX 3a/a4;

Y003.02 npuMeHSTH COBPEMEHHYIO HAyYHYIO PO ECCHOHATBFHYIO TEPMUHOIOTHIO;

Y0 04.03  »ddexTuBHO paboTaTh B KOMaH/IC.

MartepuanbHoe o0ecniedeHue: CXeMbl, TAOIHIIBI, TAKAThl. WHAWBUIYAIbHbIC 3aJaHHS.

3amanmue:

1. ompenenuTh KOOPIMHATHI 3aJaHHBIX TOYEK

ITopsinok BHINOJIHEHMA:

Jlis xkaxaoi TOKM Ha Tomorpaduyeckod KapTe MOXKHO ONpEAEIUTh ee reorpaduueckue
KOOpJMHATHI (ILIUPOTY U AOJITOTY) U MPSAMOYTOJIbHbIE KOOpAUHATHI ['aycca X, y.

Omnpenemnstor mmpoty B, u nonrory L, Touku A, nepecedyeHns NpoBEIEHHBIX MEPUINAaHA U
napautenu. Yepes 3agaHHyr0 TOUKy P mpoBoasd TIMHMH, NapajuleNbHbIE INPOBEACHHBIM
MepUJIMaHy U Mapajijiesid, U U3MEPSIOT MPHU MOMOIIM MUJUIMMETPOBOMN JIMHEHKH paccTosiHUSI B=
AP n L= AP, a Taxke pa3zMepsl MUHYTHBIX J€JI€HMM MUPOTel C M JONTOTHl Ha KapThl.

['eorpaduueckue koopauHaTsl TOUku P onpenenstor mo ¢popmymnam C
b

— mmpora: Bp = Bo+ €& *60”’
L

— nmonrota: Lp = Lo+ Cl =60 ’, I3MEPSIOT JI0 IECATHIX JI0JIeH MIJLTUMETpa.

Paccrostaus b,l, Cp, Cu3MepsroT 10 A€CATHIX JT0JICH MUJUTUMETPA.

i onpeneneHus NpSAMOYTOJBHBIX KOOPAMHAT TOYKHU P HCMONB3YIOT KUIOMETPOBYIO
ceTky KapThl. C MOMOIIBIO OIM(POBKH ATOW CETKU HA KapTe HaXOAAT KOOpAUHATHI X ,u YV, 1oro-
3alajJHoOro yria KBajJpaTa CETKHM, B KOTOpOM HaxoauTcs Touka P (puc. 11). 3arem wus
Touku P omyckaroT nepreHaukyisapsl C1/1 u Cp/l Ha cTOpoHBI 3TOro KBaaparta. C TOYHOCTBIO IO
JECATBIX J0JIEW MUJUIMMETPA U3MEPSIOT JJIMHBI ATHX NEPHEHIUKYIApoB AXnuAY u ¢ yuetom
Maciitaba KapThl OIpeaensioT HX (akTHUeckue 3Ha4eHHs Ha MecTHocTu. Hampuwmep,
u3MepeHHoe pacctosiuue C1P paBHo 12,8 Mbl, a Macitad kaptsl 1: 10 000. CornacHo macmTady,
I mm Ha kapTe cooTBeTcTBYET 10 M HE MECTHOCTH, a 3HAYHT,
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AX=128x 10m = 128 m.

ITocne omnpenenenus 3HadeHUd AX U AY HaxomAT NPSAMOYrOJIbHBIE KOOPAUHATHI TOYKHA P
o ¢popmynam

Xp=XotAX

Yp=YotAY

To4HOCTH OmpeneneHus: MPSIMOYTOJIbHBIX KOOPIUHAT TOYKH 3aBHCHUT OT MacuTaba KapThl
1 MOXXET OBbITh HalifieHa 1o popmyiie

t=0.1*M, mm,

rae M-3HameHaresnb MaciiTadba KapThl.
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Puc. 8. Onpeaenenne HOMCHKIATY Pl JIHCTa KapThl Maciirada 1: 100 000
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Puc. 9. Onpenenenne HOMEHKAATYPBI AMCTOB Kapt Macwirados 1:50 000,
1:25 000 1 1:10 000

Hampumep, nns xaptel macmtabda I: 25 000 TouHOCTH OnpeiesieHus
koopauHaT X 1 ¥V cocrasnser t= 0,1 x 25 000 = 2500 mm = 2,5 m.
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®opma mnpeacraBjeHuss pesyabrata: OdopmieHHas paboTa IpeaoCTaBIsSETCS
MPEToAaBaTelio Ha MPOBEPKY B TETPAIU, WU IO CPEJICTBAM HCIIOIB30BaHUS 00pa30BaTEIHHOTO
noptaina MI'TVY.

Kpurepun OLEHKH: JOTUYHOCTh IMPEACTABICHHOIO MaTepHalia, pPalHOHATBHOCTh
BBIOpAHHOM CTPYKTYphI pabOThl, aKKYPaTHOCTb. HATJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU
C pEKOMEHIAIHSIMH.

- OLIeHKa «OTJIMYHOY» CTaBUTCS, €CJIM 33JaHHUE BBIIIOJIHEHO BEPHO U JIaHbI TIOJHBIE OTBETHI
Ha BOTIPOCHI.

- OLIeHKa «XOpOII0» CTaBUTCS, €CIM XOJ BBIIOJHEHHUS 3a/laHus BEPHbIM, HO ObLIa
JIOTYIIIEHA OJTHA WUIH JIBE OIITMOKH, TMOO B OTBETAX HA BOIPOCHI JOIMYIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CJIM IPHUBEICHO HEIMOJIHOE BBHINOJIHEHHE
3amanusl (YIyIICHBl Ba)KHBIE TEXHUYECKHE XApPaKTEPHCTHUKH), JTUOO B OTBETaX HA BOIPOCHI
JOMYIIEHBI TPyObIE OTHOKH.

- OLIeHKA «HEY/10BJIeTBOPUTEIBLHO) CTABUTCS, €CIIH 33JJaHUE HE BBITIOIHEHO.
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Paznea 3. TEOJJE3UYECKHUE CBEMKHU
Tema 3.2 TeomomuTHas cCheMKa
IIpakTuyeckoe 3anaTue Ne 5.
BorunciaurenbHas 00padoTKa TEOI0JIUTHOIO X0/1a.

Hean pa6oThl: 3an0JIHUTh BEIOMOCTh BEIYMCIICHUS] KOOPAUHAT.

Boinosinus pa6ory, Bel Oynere:

VY1 yuTarh CUTYyallUU Ha TUIaHAX U KapTax;

VY2 pemiarte 3ajaun Ha MacIITaObL;

VY3 pemate OpsiMyIo U 0OpaTHYIO T'€0Je3UYECKYI0 3a/1a4y.

VY4 nonp3oBaTbCsl re01e3MYECKUMU IPUOOpaMU M UHCTPYMEHTaMU;

Y0 01.02  ananmu3upoBaTh 3a7a4y U/UIW TPOOJIEMY U BBIJCIATH €€ COCTaBHBIC YaCTH;

Y001.04  BBIABIATH M 2PPEKTUBHO HUCKATh HH(OPMAIHIO, HEOOXOIUMYIO JJISl PELICHUS
3aJ1a4M U/ WU TPOOIIEMBL;

Y001.09  oueHuBarh pe3yabTaT U MOCIEACTBUS CBOMX ACHUCTBUN (CAMOCTOSITENIHHO WIIH
C TIOMOIIIbIO HACTABHUKA);

¥002.02  ompenensaTs HEOOXOIUMBIE HCTOYHUKH WH(POPMAIIUH;

V¥002.03 nnaHupoBarb  HpoLECC  IOUCKA; CTPYKTYPUPOBAaTh  IOJIYyYaEMYHO
uH(pOpMaLILIO;

VY0 02.04  BeACHATH HAKOOJIEE 3HAYMMOE B TIEpeuHEe HH(DOPMAITUH;

¥Y002.05  omeHuBaTh NPAKTUUECKYIO 3HAYUMOCTH PE3yJIbTATOB MTOUCKA;

¥002.06 odopmiaTh pe3ynbTaThl MOUCKA, MPUMEHITh CPEACTBA HH(DOPMALMOHHBIX
TEXHOJIOTUH [T peleHns: IpopeCcCHOHAIBHBIX 3a/ay;

¥Y003.02 npuUMEHATH COBPEMEHHYIO HAYYHYIO MPO(ecCHOHAIBHYIO TEPMUHOIOTHIO;

Y004.03  addexkTuBHO paboTaTh B KOMaHJIE.

MarepunanbHoe obecrieyeHue:

CXEMBI, IJIaKaThl, TAOIHUIIBI, BEAOMOCTH.

3aganue:

1 3amosHUTH BEJOMOCTh BBIYMCICHHUS] KOOPAUHAT.

IMopsiioK BHINOJHEHHS PA0OTHI:

1 YrnoBas HeBs3Ka.

2 Breluncnenue TUPEKIUOHHBIX YTIIOB.

3 [lepeBoa IUPEKLIMOHHBIX YTJIOB B pyMOBI.

4 BeluucieHre npupamieHnii KOopuHar.

5 OmnpeneneHue IUHEUHBIX HEBS30K.

6 Brruncnenue ucrpaBiIeHHbBIX IPUPAIICHU KOOPIMHAT.

7 OnpenieneHre KOOpAuHaT TOYEK.

Bbruucnenne KoopAMHAT TOYEK 3aMKHYTOIO TEOJOJIMTHOIO X073, MOCTPOEHHE IUIaHa IO
KoopauHataMm B Macmirade 1:1000.

[1nanoBas mpuBs3ka 3aanus 42x18 m.

Ilpumeuanus.

1. Ha ctpouTenpHON IUIOIIAAKE MPUBS3KA TEOJOIUTHOTO X0Ja MPOU3BOAUTCSA K MyHKTAM
MOJIMTOHOMETPUYECKHUX CETEH, MoCIie Yero OMpPEeeIsIOTCSl KOOPAUHATHI ITUX TOUEK.

2. Ilpum pemeHHH 3a7adydl HEOOXOAMMO BOCIIOJIB30BAaThCSI PEKOMEHIYEMBIM CIHCKOM
JUTEPATYypPHI.

Ilopsaooxk évinonnenus:

1. [Tpou3BecTH yBsI3KY H3MEPEHHBIX BHYTPEHHHUX YTJIOB TEOIOJIUTHOTO X0/1a C

orpenieNeHHON (PaKTUUECKOH fp M AOMYCTUMOI [fg] yIIIOBBIX HEBS3OK.
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2. ITo ucnpaBieHHBIM yIiIaM U JUPEKLIHOHHOMY YTIIy Ol3- BBIYUCIUTh
HOCJEIYIONNE JUPEKINOHHBIE YIIIbI U pyMOBI CTOPOH MOJIUIOHA.

3. Brerancnuth npuparienue KoopauHar (Axi, Ay, U T.4,).

4. Onpenenuth TUHEHHBIC HEBSI3KHU B PUPAIEHUSIX KOOPIUHAT.

5. Onpenenutb aOCONIOTHYIO HEBSZKY fapc.

6. OnpenenuTh OTHOCUTENBHYIO HEBSI3KY fory U CPABHHUTH €€ C IOTTYCTUMOM.

7. ITo 3agaHHBIM KOOpAUHATAM UCXOHON TOYKH (X, Y) BBIYUCIUTH KOOPAUHATHI
MOCJIEIYIOLIUX TOYEK TEOJA0TUTHOTO XO/a.

8. [TocTpouTh MO KOOpAWHATAM IIJIaH TEOJOJIUTHOTO Xo1a B MacmTade 1:1000 (Ha
BaTMaHE WM MIJLTUMETPOBOM Oymare).

9. 3anpoekThpoBaTh 31aHue 42x18 M 1 IpUBs3aTh €ro ABa yriia K TOYKam
TEOJIOJIUTHOTO X0/1a TIOJIIPHBIM CIIOCOOOM.

10. Onpenenuth pa30MBOYHBIC JaHHBIE IMHEHHBIC (S1, S;) U yriosbie (B1, B2)

rpauIecKuM CrocoOoM.
X00 eévinonnenusn

1. Brimucars B BEIOMOCTh BBIUMCICHHE KOOPIUHAT UCXOIHBIE JaHHBIE;

A) uzmepennsbie yrisl (B1, B2, Bs, Bs) B rpady 2.

b) HauanbHBINA AMPEKIIMOHHBINA yToJl 0., — B rpady 4;

B) ropuzoHTangbHbIe TPOIOKEHHS CTOPOH MOJIUTOHA di.7, dy-3, d3.4, d41 — B Tpady 6;

I') xkooparHaTHI HAYaJIbHOM TOYKHU X1 U Y1 — B rpadsr 11 u 12.

2. [TpousBoauM yBS3KY U3MEPEHHBIX YIJIOB MOJIUTOHA.

JlJ1s 3aMKHYTOT0 MOJIUTIOHA TEOPETUYECKU CyMMa YIJIOB BBIUUCISIETCS 110 (popMyJie
ZBTeop=1800(n-2), r7ie N — 4ucio yrioB B moymrone. B mpumepe N=4, cienoBarensHoO,

5 Breop=180°(4-2)=360°00". Ho Tak Kak Ipi H3MEPEHHH YIIIOB JOMYCKAIICh HEKOTOPHIE
HOTPEIIHOCTH, TO (PAKTHUECKU CYMMA Y Bysu# Breop, @ PASHULIA MEKIY D Bysm U D Preop HA3BIBACTCS
YTJIOBOU HEBA3KOM.

CpaBHMM HOJYYEHHYIO YITIOBYIO HEBSI3KY C JOIIYCTUMOM, T.€.: fppaxr < [fpl, roe [fpl=% 1"»"'5,
r7ie N — YUCII0 BEPIIMH MTOJIUTOHA.

Tak kak QaxTudeckasi HEBsI3Ka MOJIy4nIach MEHbIIE TIOMYCTUMOM, TO 3TO 03HAYAET, YTO
YTJIbI U3MEPEHBI BEPHO.

3aTeM MOJyYEHHYIO YITIOBYIO HEBSI3KY CIEYET paclpeAeuTh Ha U3MEPEHHBIE YTIJIbl C
POTHBOIOJIOXKHBIM 3HAKOM TaK, YTOOBI IMKBUUPOBATH AECATHIE 10JIM MUHYT, IPU 3TOM LIEJIble
MUHYTBI pa30pachIBalOTCS HA T€ BEPIIMHBI, KOTOPbIE 3aKII0YEHBI MEXKy Hanbojee KOpOTKUMU
CTOPOHAMH.

BorunicnenHble 3HaUeHUS UCTIPABICHHBIX YIJIOB BIUCHIBAIOT B rpady 3.

> Bucnp LOJIKHO OBITH paBHO 0.

3. ITo ncxoqHOMY IMPEKIMOHHOMY YTy [1.2 paBHOMY JUIsl JAHHOTO IIPUMEPA
12°30’, BBIYUCIAIOT AUPEKIHOHHBIE YIIIbI OCTEIYIONINX JINHAMH, MOTb3YsICh HOPMYIOIL: Ol = Cly-
1+180° - B, T.c.

Oly.3 = 03.2+180° - B,

O34 = 0p.3+180° — B3

Olg1 = 0l34+180° — By

3aTeM, JUIsl KOHTPOJISl BBIYUCIUM Olg-1 = OL3_4+1800 - B

Ecnu nonyueHHbIH PU 3TOM AMPEKIIMOHHBIN Yroi 0yJeT paBeH UCXOIHOMY, TO
BBIUMCJIEHHE BBIIIOJHEHO MPaBUIIBHO.

BrruncnenHble IMPEeKIIMOHHBIE YTIIbI 3aIIMCHIBAIOT B rpady 4.

4. [Tonb3ysick hopMyliaMy 3aBUCUMOCTH MEXKIY AUPEKIIMOHHBIMU YTIIaMH
(a3umyTamMu) U pymOaMu, BBIYUCIISIEM PYMOBI TMHUH (CM. IPaKTUYECKyI0 padboTy 1)

[Toryuennbie pyMOBI 3anucbIBatoTcs B rpady 5 (mpuioxenue 1).
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S. [To mupekuoHHBIM pyMOaM U TOPU30HTATBHBIM MPOJIOKEHHUSIM CTOPOH MOJIUTOHA
BBIUKCIISIIOT MpUpaIieHrue KoopauHatT Ax u Ay, monb3ysch Gpopmynamu:

Ax =d cos u

Ay =dsinuy,

roe d — TOpU30HTAIBHOE MTOJIOYKEHUE JTUHUH, Y4 — pyMO JIMHUM.

[Tony4yenHbie 3HaUEHUST HEOOXOAUMO OKPYTIUTH A0 BTOPOTO JIECATUYHOTO 3HAKA.

Jl1s BeIYMCIICHUS pUpaIleHu i, KpoMe TaOJIHIl, MOKHO MOJIb30BATHCS
AIIEKTPOKAIBKYJISITOPAMHU, UMEIOIIMMH KJIaBHIK (QyHKIHIA SIN 1 COS. B aToM cityuae
HEO0OXOMMO MPOU3BOIUTH MTPEOoOpPa30BAHNE MUHYT B JIECATHIC JI0JIM rpaayca. 3HaKU
MpUpaALICHUN KOOPMHAT 3aBUCST OT HANpaBJICHUs JTUHUI (T.€. OT Ha3BaHUsS pyMOOB) U
OTIPENIeNAIOTCS 1O CIICAYIOUIeH Tabuie:

ITpupamen | | verBepts | Il uerBepts | Il v

us (cB) (roB) YETBEPTh YETBEPTh
(r03) (c3)

AX + - - +

Ay + + - -

BolunicneHHbie U OKpYTJI€HHbIE 3HAYEHUS] IPUPALLEHUI KOOPAUHAT C COOTBETCTBYIOIIMMHU
3HaKamH 3anucath B rpady 7 u 8 (mpumnoxenue 1).
6. [ToncunThIBaOT aNredpandeckue CyMMbl IPUPALICHU:
2(+Ax), 2(-Ax) n 3(+Ay), 3(-Ay)
Teopernueckas cymma npupameHuii KOOpAUHAT B 3aMKHYTOM IOJINTOHE J0JDKHA
PaBHATHCS HYJIIO:
2(Ax) =0,
2(Ay) =0
Ho tak xak npu u3mMepeHuu yriioB U CTOPOH MOJIUIOHA JOIYCKaINCh HEKOTOPbIE
HOTPEIIHOCTH, TO CyMMa BBIUMCIIEHHBIX NpHUpalleHuil He OyneT paBHo# 0, a pa3HHUILIa MEXITY
BBIYMCIICHHON CYMMOW MPHUPALIEHUN U TEOPETUYECKON HA3bIBACTCS IMHEWHON HEBS3KOMU, T.€.:
2(Ax)=fx; 3(Ay)=fy
r7ie fx — IMHelHas HeBs3Ka 110 ocu abcuuce
fy — AuHeliHas HeBsA3Ka [0 OCH OpAMHAT
[TosryueHHBIE HEBA3KHU 3alIUCHIBAIOT B MPUJIOKEHHE |

7. Ornpenenuts a0CONIOTHYIO JIMHEHHYIO HEBS3KY 1O (popmyiie:
8. OnpenenuTh OTHOCUTENBHYIO HEBSI3KY TE€OIOJIMTHOTO X0/1a 1o popmye:
-f orE "._5

i
I7I€ p — MEPUMETP 3aMKHYTOTO MOJUTOHA P = dy.p+dy.3+d3.4+dgq

9. CpaBHI/IBaIOT MOJIYYCHHYIO OTHOCHUTCIIbHYIO HCBA3KY C HOHYCTHMOﬁ

Forw 2 U1

1
e (1= zoo0 — JIOIIYCTHUMAsi HEBS3KA.
OTHOCHUTENbHAS HEBA3KA MOTYYHIIACh MEHBIIIE JTOMMYCTUMOM, UTO ¥ TPeOOBAIOCH.

10. BrruncnenHbie THHEWHbBIE HEBSI3KH fX, fy paclpeaenseM 1Mo IpUpaIieHusM ¢
00paTHBIM 3HAKOM 10 (hopmyIe:
fx
Afgy o = ;dl—:
fy
Afyiz= ; di_z
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BrruncnenHbie HEBS3KH HEOOXOAMMO OKPYTIUTH 10 BTOPOTO JECATUUHOTO 3HAKA.

OcranbHble HEBS3KM BHIYUCIISIIOT aHAJOTUYHO U 3alUCHIBAIOT HAJ IPUPALICHUSIMU B
rpadsl 7 u 8 (mpunoxenue 1).

11. Hcnpasnennsie npupamieHus Ax U Ay BBIYUCIISIOT 110 IIPABUILY: €CJIU 3HAKU
MPUPAIICHUS U IOTIPABKHU OJMHAKOBbIE, TO UX CKJIA/IbIBAIOT, €CIIU Pa3HbIC — BHIYUTAIOT.
BrrurcnenHbie uCpaBieHHbIC TPUPAICHHS 3aUCHIBAIOT B Tpady 9 u 10 (mpunoxenwne 1). Ecnu
CyMMa MCIPABIIEHHBIX IPUpPAIIEHUN B UTOTE paBHA HYJIIO, TO ONPABKU BHIYUCICHBI BEPHO.

12. BeraucnseM KoOpIMHATHI TOUEK TEOAOIUTHOTO X012 1O (hopMyIam:

Xn = Xn-12AX, Yn = Va1t Ay

Brrunciennsie KOopauHAThl 3aHOCAT B rpady 11 u 12 (mpunoxenue 1)

Boruncnenue kooparHAT NPOU3BEIEHO BEPHO, ECIIM B KOHTPOJIBHOM BBIUMCIEHUH
MOJIy4aeTCsl 3HAUCHUS UCXOHBIX KOOPAMHAT (CM. IpuiiokeHue 1).

BenomMocTth BeuUCIEHHSI KOOPAUHAT O(OPMUTH TYIIBIO HIIH B KapaHaIle B COOTBETCTBHH
¢ npwiioxkenueM | Ha nucre 6ymaru 20x30 cwm.

13. [Tonb3ysick 3HaYEHNEM BBIYMCIEHHBIX KOOPAMHAT, ClIeyeT HAaHECTH MIIIaHOBbIE
TOYKH Ha u1ad Macrada 1:1000. g 3Toro He0OX0AMMO BBIYEPTUTH KOOPAUHATHYIO CETKY U
MIPOU3BECTH COOTBETCTBYIOIIYIO OLIM(PPOBKY HA OCSIX X U Y.

Hanecennble Ha I1aH TOYKH HEOOXOIMMO COCTUHUTH MPSMBIMH JTUHUSMU U HAIITUCATh
3HaYeHUS pyMOOB U TOPU30HTATBHBIX MMOJIOKEHUI CTOPOH MOJIUTOHA (CM. MIPHIIOKEHUE 2)

Ipumeuanus.

— Ha mwman rteomonutHOro xoma B Macmrade 1:1000 maxmaneiBaerca 3manue 42x18 M
IIPOU3BOJILHO, JIBE YIVIOBbIE TOYKM KOTOPOTO NPUBS3BIBAIOTCS K IIJJAHOBBIM TOUYKAM
Onvkaiiiiel CTOPOHBI MOJIUTOHA MOJSIPHBIM CIIOCOOOM.

— [Tonp3ysick monepedyHbIM MaciITaboM, CTYIEHT AOJKEH ONpEeAeNuTh KOOPAMHATHI YIJIOB
31aHMs ¥ pa3OMBOYHBIC TaHHBIE S1, Sy U B, B2 rpadmyeckum cniocoGom.

XA=+75,00 M yA=+40,00 M
X=+33,00 y=+40,00
$,=28,13 m S,=51,86 M
B1=49°07’ B,=37"59’

(I)opMa NnpeacraBJCHus pe3yjabTara:
HpeI[OCTaBI/ITB 3aIlMOJIHECHHYIO BCIOMOCTb BBIYHUCJIICHUA KOOPAUHAT.

BEAOMOCTbD BBIYNCJIEHUA KOOPANHAT

Ne Wsmepe | Ucmpas | dupex | PymObr | [opus. IIpupamenus Koopaunats
TOYCK | HHBIC | JICHHBIC | IIHOHH 1poJIo Beruncnennsie Hcnpasnennsie
YIIIBI YIIIBI bIe XK.
YTJIBL JIMHUI AX Ay Ax Ay X y
1 2 3 4 5 6 7 8 9 10 11 12
1 ] 9112 | 9112 0,00 |0,00
0qn | cB:12°3 -0,02 | -0,02
12-30 0 98,30 49597 | +21.25 +95,95 | +21,23
-0,51
2 | 95°155 | 95%5° +95.95 | 21
-0,02
oqc> | 10B:82° -0,02 ’
97715 45 102,00 12,87 +1%1,1 -12,89 |+101,15
-0,51
3 |88%8,5 | 88°18’ +85,06 %;2
0 | 103:8%5 -0,03 | -0,03
188757 7 110,00 108,66 | -17.12 -108,69 | -17,15
-0,51 0155 +105
4 85%15,5 85715 -25,63 24
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0,0, | €3:76°1 -0,02 -0,02
283%2 8 108,30 | o5 | 10500 | *25:63 |-105.24
1 0,00 [0,00
> Busn=360°01,15 P=418,60; Y=+121,62; >=+122,43;

Y=+121,58; Y=+122,39

ZBTeopzlsoo(n'2)2360000’

fB=zBM3M - ZBTEDD = +1/5,
[fBl=t +1'V =42’

fBs[fB]
15<2’

f =
Yot
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Y=-121,53; Y=-122,34; Y—=+121,58; ¥=-122,39
£=+0,09;  £,=+0,09; f£,=0,00;

£,20,00

Fase=y FRE+ Fyioy (+0.09)2 + (40.09)%0 13

P

0,13

1

T a1e.50  3ZI0

1

2000




IIJIAH TEOJOJIUTHOTI'O XOA
Macmra6 1: 1000

XA
+100,00
2 10B:82°45
S, 102,00
Bl \
A B 3
cB:12°30°
+50,00 98’5?
)i (
B2
S,
0,00
T
cB:82%45°
108,30 \
-50,00
0,00 +50, +100 sso Y
00 ,00 ,00
JanHble 115 pa30uBKHU
a) yTJIOBBIE: B,=49°07’ B,=37°59°
0) nuueitapie:  S;=28,13 S,=51,86

®opma mnpeacrasjeHuss pesyiabrara: OdopmieHHas paboTa NPeIOCTaBISETCS
MpenoAaBaTeNo Ha IPOBEPKY B TETPaJIU, WU MO CPEJICTBAM MCIIOJIb30BaHMs 00pa30BaTeIbHOTO
noprana MI'TY

Kpurepun omeHkm: JIOTMYHOCTh MPEJICTAaBIECHHOTO MaTepuana, paluoHaIbHOCTb
BbIOpAaHHOW CTPYKTYphl pabOThl, aKKYpPaTHOCTb. HAIJISIIHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU
C PEKOMEHAALMSIMH.

- OLIeHKa «OTJIMYHO» CTaBUTCS, €CJIM 33JaHHE BBIIIOJIHEHO BEPHO U JIaHbI TIOJHBIE OTBETHI
Ha BOTIPOCBHI.

- OLleHKa «XOpoII0» CTaBUTCS, €CIM XOJ BBIIIOJHEHHUS 3a/aHus BEPHbIM, HO ObLIa
JIOTyIIIeHA OJTHA WJIM JBE OIIMOKH, TMOO B OTBETAaX HA BOMPOCHI JOMYIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CJIM IPHUBEIECHO HEIMOJIHOE BBIMOJIHEHHE
3aanusl (YIyIIEeHbl Ba)KHBIE TEXHUYECKHE XapaKTEPUCTUKH), TUOO B OTBETaX HA BOIPOCHI
JOTYIIEHBI TPYObIe ONTHOKH.

- O11eHKa «Hey/I0BJIeTBOPUTEIbHO) CTaBUTCS, €CIIU 33JJaHNE HE BBIIOJIHEHO.
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Tema 3.2 TeonosmuTHas cheMKa
IIpakTnyeckoe 3ansaTue Ne 6.
HaneceHue ToO4eK T€0J0JMTHOIO X012 HA ILIAH.

Hesas padorbl: [locTpouTh KOOPAMHATHYIO CETKY, HAHECTH TOYKM XO/a IO KOOpJHHATaM
Ha IJIaH, OTpe/esieHNe rpaduuecKu KOOPIMHAT YIJIOB 3/1aHUS.

Boinosinus pa6ory, Bel Oynere:
yMmemp: YNTATh CUTyallu! Ha IUIaHaX U KapTax.

MarepuasibHoe o0ecnieyeHue:
CXEMBI, IJIaKaThl, TAOIUIIBI, BEMOMOCTH.

3aganue:
1 [locTpouTh KOOPIMHATHYIO CETKY.

Iopsiaok BbINOJIHEHUS PA0OTHI:

1 VrioBas HeBsI3Ka.

2 Beruncnenue JUPEeKIMOHHBIX YIJIOB.

3 [lepeBoa AUPEKIIMOHHBIX YTIIOB B pyMOBI.

4 BpluucieHre npupalieHuii KoopJuHar.

5 OnpezaeneHue JUHEUHBIX HEBSZOK.

6 Brruncienue ucnpaBieHHBIX TPUPALIEHUN KOOPIUHAT.
7 OnpeneneHue KOOPAUHAT TOYEK.

OOpalOoTKy MOJNEBBIX MaTepUajoB HauuMHAIOT C MpoBepku ‘“KypHana wu3MepeHuUs
TOPU30HTAIIBHBIX YIJIOB”, 00paOOTKM JIMHEHHBIX U3MEPEHUN M BBIMUCKU JTaHHBIX B “BemomocTh
BBIUNCIICHMsI KoopauHaT . [Ipu 3TOM 3Ha4Y€HHU YII0B OKPYIJIIOT 10 IECATHIX J0JIEH MUHYT.

Pucynok 25

B BemoMocTu mociie1oBaTeIbHO BHIMOTHSIOT OMUCHIBAEMbIC HIDKE JISHCTBHS.
Brrunciienue yriioBon HEBA3KU

a). [loacunTeiBaeTCsl CcyMmMa M3MEPEHHBIX YTIIOB:

2B s = 899° 58' 1;

0). OnpenensieTcst TeEOpeTUYECKas CyMMa yTII0B JJII 3aMKHYTOTO TIOJIUTOHA 110 (hopmyIie
2B reop = 180° (1 - 2),

I7I€ 11 - YUCIIO YIJIOB.

Ecmm =7, To

2B reop = 180° (7 - 2) = 900° 00" 0;

B). [lonydyeHnas yrioBasi HEBS3Ka omnpeaesnsercs no hopmyse
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fﬁ = ZB u3M ZB TEOp

Hanpumep: fg =899° 58’ 1 - 900° 00" 0 = -1'9;

r). Jlomyctumas yrioBast HeBsI3Ka omnpeaessiercs no popmyse

fpan=%45"\ 7~+20;

n). CpaBHHMBaeTCsl MOJIy4YEHHas] U JOIyCTUMasl YIJIOBbIe HEBA3KH; €CIU fg > fB jon, TO
IIPOU3BOJIUTCS IOBTOPHOE U3MEPEHUE YIJIOB ;

ect fg < fp pom, Hampumep 1'9 < 2'0, wmm paBHBI, TO HOJIyYEHHas HEBs3Ka
pacripenensercss ¢ OOpaTHbIM 3HAKOM IIOPOBHY Ha BCE€ YIUIbI, OOpa30BaHHbIE KOPOTKUMHU
CTOPOHAMH.

CyMMa 1onpaBoK JI0JKHA PaBHATHCS BEJIMYMHE IOJTYYEHHOW YIJIOBOM HEBS3KU U OBITH
IIPOTHUBOIIOJIOKHOM €M 110 3HaKY.

CymMMma HCIpaBIEHHBIX YIVIOB JOJ/DKHA DPABHATBCS HMX TEOPETUYECKOW CyMMe. OTH
I10JIO’KEHHUS UCIIOJIB3YIOTCS JJIs1 KOHTPOJISI YBSI3KHU YIJIOB.

OpueHTHPOBaHKE MTOJIUTOHA.

Benmnunna gupeknmoHHoro yria croponsl [ - Il ompenensercs 1o Benu4yuHE
JUPEKLMOHHOTO yTIJla UCXOAHOU CTOPOHBI A - | 1 BellMYMHE NPUMBIYHOIO yIiia y o ¢popmysie

O 11 = o ag+ 180° -,

Hanpumep, TnpeKIMOHHBIN yroil HCX0MHOH cTopoHb! o 111 = 295° 13' 0;

NPUMBIYHBIN yron y = 234° 13’ 0.

CrenoBarenbHO, JUPEKLUMOHHBINA yroi ctoponsl xoza I - I 6yzer

o1 =295° 13" 0 + 180° - 234° 13’ 0 = 241° 00’ 0.

Boruncnenue TupeKMOHHbIX YIJI0B CTOPOH MOJIMTOHA

JIMpeKIMOHHBIE yIVIBl APYTUX CTOPOH IIOJUIOHA BBIYMCIAIOTCS 110 aHAJIOTMYHOU
dbopmyie

OLH:OLH-I"']-800'B111

I'ZI€ O ; - AMPEKIIMOHHBINA YTOJI IIC -.. .., JOLIEH CTOPOHBI;

OL - - AUPEKIIMOHHBIN YroJI IPEeABIAYIIEH CTOPOHBI;

B - MCIIpaBIEHHBIN, BIIPABO MO X0y JIEKAIIUN YIoJl MEKIY STUMU CTOPOHAMM.

OT0 nosoxkeHue uiunoctTpupyercs cxemoit (PucyHok 26). Beruucnenus pekomenyercs
MIPOU3BOJIUTH B CIEAYIOLIEM MOPSIIKE:

241°00'0....... 111

+180°

421°00'0

-44°45'0

376°15'0

- 360°

16°15'0.... QL 11- 111

+180°

196° 15' 0

+360°

556°15'0

-277°16'0

278°59'0....a - 1v
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Pucynox 26

Ecnu BenmuumHa NUPEKIIMOHHOTO yria okaseiBaeTcs Oosiee 360°, To cruemyer 360°
otopocuts (376°15'0 - 360° = 16°15'0). Ecnm e cymMMa TUPEKIIMOHHOTO yTiia MPEeAbLIYIIET0o U
180° oxakeTcs MEHbILIE BHYTPEHHETO YIJIa, BBIYUTAEMOT'0 U3 3TOW CYMMBI, TO CIEAYyeT K CyMMe
npubasuth 360° (196°15'0 + 360° - 277°16'0 = 278°59'0).

KoHTponb  BBIYMCIIEHHS JUPEKIMOHHBIX YIJIOB MPOM3BOAUTCA Tak. Ecmm K
JTUPEKIIMOHHOMY YTy TIOCTIeAHEeH cTOpOHBI TprubaBuTh 180° 1 BHIYECTh BETMYHHY BHYTPEHHETO
yria, pacroJIOKEHHOTO MEXAY IOCJIeIHEH W TEepBOil CTOPOHOH, TO MOJDKEH IMOJIYYUTHCS
JUPEKIMOHHBIN YroJl IEPBOM CTOPOHBI:

210°47'0........... O viI-1
+180°

390°47'0

- 149°47'0
241°000........... or1-11

[lepeBoa IMPEKLMOHHBIX YIJIOB B pyMOBI.

JIUpEeKIIMOHHBIE YIJIBI TEPEeBOAAT B PYMOBI, TOJNb3YACh 3aBHCUMOCTBIO MEXAY
JUPEKIIMOHHBIMU yIiaMHu U pymMOamMu

3aBHCUMOCTb MEXAY TUPEKIIMOHHBIMH YIJIaMU U pyMOaMu

Bennunna qupekimoHHOro HammMmenoBanme Benmnuwnna
yria pymba pymba
0-90° CB o

90° -180° OB 180°- o
180° - 270° 103 o -180°
270° - 360° C3 360° - a

Hampumep: a= 241°00'0, T.e. ctopona HanpasieHa Mmexay 180° u 270°; ciemoBarensHO,
pymb6 Oyzaet Ha3BaH - FO3; a rpamycHast Benmu4nHa ero 0yaer

241° - 180° = 61°

l'opu3oHTaIBHBIE TPOJIOKEHUSI CTOPOH BBIMMCHIBAIOTCS B BEJIOMOCTh M3 a0puca WIH
COOTBETCTBYIOIIETO KypHAJIa C YUETOM TOMPABOK 32 KOMITAPUPOBAHUE U TEMIIEPATYPY.

Hanpumep, BRITHUCHIBAIOT 3HAUCHHS:

D |.||:102,50 M,

D||_|||:109,65 MUT.O.

[Tom WTOTrOBOW YEPTOM BBIUMCIACTCS CyMMa BCEX TOPHU3OHTAIBHBIX MPOJOXKCHUN —
MEPUMETP TOJTUTOHA.

Hanpuwmep, £D=846,12 m.
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Pucynok 27

Brruuciienue npupanieHuii KOopiuHar.

3HaK TpUpAIICHUS] 3aBUCUT OT Ha3BaHUs KOOPJAWHATHOM YETBEPTH, B KOTOPOM
HaIpaBlieHa JIaHHasl CTOPOHA X0/1a, U onpezaensercs no cxeme (Pucynok 27.).

Hanpumep, nns nanpasnenus 03

AX ¥MeeT 3HaK MUHYC (-)

Ay «(-)

Benuuunbl npupamenuit  HaxoasTtcs mo  ‘“Tabnumam  npupameHuii  KOopauHaT
COCTaBIICHHBIM Ha OCHOBE (POPMYII:

Ax =D cos o

Ay =D sin q;

YTO BUJIHO U3 PUCYHKa 28

ay_ |

SR S

Pucynok 28

[TpupamieHust peKOMEHJIyeTCsl BBIUMCIATH, MOJB3YsACh “TIATH3HAYHBIMM TaOaMIIAMU
HaTypaJIbHbIX 3HAUYEHUH Sin U €0S”, U KaJbKyJIATOpoM. B 3TOM ciyyae BbIOpaHHBIE U3 TaOIUI]
3Ha4YeHHE Sin U COS HaJI0 JIUIIb NEPEMHOXHTh Ha JUIMHY CTOPOHBI.

Boruncnennble NpupameHust OKpYIJsioTcs A0 CAaHTUMETPOB M BIIMCHIBAIOTCS B Tpady
“ITpupaiieHus BBIYUCICHHBIE .

Hamnpuwmep,
AX =-49, 69;
AY = -89, 65.

Onpenenenre TMHEHHON HEBSI3KU.

JUiss 3TOro CHayaja COCTaBJISIIOT CYMMBI BCEX BBIYMCICHHBIX HpupameHuid AX
MOJIOKUTENbHBIX (ZAX+) U oTpumarenbHbix (XAX-), a 3aTeM HX airedpanvyeckyro Cymmy,
KOTOpasi JJIsl Cilydasi 3aMKHYTOTO MOJUTroHa U OyeT BEIMYMHON HEBSA3KH MO OcH abciucc.

fx=2AX.

] Hanpumep: ] |
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+105,26

+20, 23 -49,69

+93,83 -135,58

+59, 71 -93,73

> AX+=+279,03 X AX-=-279,00

fx=(+279,03) + (-279,00) = +0,03

AHanoru4Ho Z[ef/'ICTBYIOT, BBIYUCIIAA HEBA3KY 110 OCU OpAWHAT

i

fy=2AY;

y = (+279,03) + (-273,50) = -0,27.

AOGcoutoTHas IMHEHHas HEBsI3Ka B IEPUMETPE MOJUTOHA ONpeesieTcs o popmylie:

fo=N ()" + (£’

Hanpuwmep,

fo=v(0,03)*+(0,27)*=+0, 28.

OTtHocuTeNnbHAS TUHEHHAS. HEBS3Ka ONPEAENsAeTCs OTHOIIEHUEM aOCONIOTHON HEBS3KHU K
HEpUMETPY MOJIUTOHA.

fo/ZD =0,28/846,12 ~ 1/ 3000,

rzae 2D - nepumeTp noiauroHa.

Ecnu mnomydyenHas oTHocuTenbHas JHMHEWHas HeBs3ka He mpesbimaer 1/2000, to
pe3yabTAThl CUUTAIOTCS OJIArOMONYYHBIMH, U MOYKHO PaclpeNeNiaTh HEBSI3KH, MMOJyUYEeHHBIE 10
0CSIM KOOpJIMHAT.

Ecmu fp / ZD > 1/ 2000 , To HEOOXOMMO THIATEILHO MPOBEPUTH BBIYUCICHHUS U TPU
HE00XO0IMMOCTH NMPOU3BECTH OBTOPHBIE U3MEPEHHUS.

Ecmu fp / ZD < 1 /2000 , To pou3BOAUTCS pachpeieieHue HEeBI3KH fX U fy myTem
BBEJICHMS IIONPABOK B BhIUMCIEHHBbIE npupameHns AX u AY NponopuHOHaIbHO JJIMHAM
CTOPOH:

(fx 1 £D)xDy u (fy / ZD)xD,

rae Dy - JuinHa TOpU30HTaIbHOTO MPOJIOKEHUSI COOTBETCTBYIOLIEH CTOPOHBI.

ITorpaBka BBOAUTCS CO 3HAKOM, OOpPATHBIM 3HAKy HEBS3KU. Tak Kak IpU 3TOM IONpaBKa
MOJKET BBIPaXKaThCsl JIMIb JOJISIMU CAHTUMETPA, TO HAJI0 €€ OKPYIJIMTH JI0 1EJIOT0 CAaHTUMETpa U
BBOJIUTH TOJIBKO B MPUPAIIEHUS, COOTBETCTBYIOIINE HAUOOIBIIUM CTOPOHAM.

Ecim fx = 0,03, To mompaBku mo 1 cM. BBOISTCA TOJBKO B MPHUPALICHUS,
COOTBETCTBYIOIIKE JUIb 601biuM cToponam 11 - IV, V - VI, VI - VII.

Bo Bcex ciydasx cymMma MONpaBOK JOKHA PABHATHCS BEIMYMHE MOJIYYEHHOMN HEBSI3KH,
HO C 0OpaTHBIM 3HAKOM.

Wcnpasnennbie (yBsi3aHHBIE) NpUpAIEHUs BBIUMCISIIOTCS Kak anredpandeckas CyMMa
BBIUMCJICHHBIX NPUPALIEHUI U COOTBETCTBYIOIINX IOMPABOK.

Hamnpuwmep,

(AY 1) wenp = (-89,65) + (+0,03) = - 89,62

KoHTponb yBsSI3KM MpHpalleHHil: B 3aMKHYTOM TIOJMIOHE ajiredpanyeckas cCyMma
MCIIPABJIEHHBIX MPUpPAIIEHUHN M0 KaXKI0W OCH JJOJDKHA PaBHATHCS HYIIO.

Brruncnenue KoopAMHAT BEPIIUH MOJIUTOHA.

Koopaunartsl Touku [ 3aganbt

X1 =10,00; Y;=0,00.

KoopanHaTsl MOCIEAYIONIMX TOUYEK BBIUUCIISIOTCS IO (OpMYyIaM:

Xn=Xnp1t (AX) uenps Yn=Y p1t (AY) Henps

TIe
Xnu Yp- KOOPJIMHATHI OCIETYIOIINX TOYCK;
Xnp1aYpi- KOOPJIMHATHI IPEIbIAYIINX TOYEK;
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(AX) serp 1 (AY) sierp - WCIPABJICHHBIE IPHUPAILCHUA CTOPOH  MEXKIY
COOTBCTCTBYHOIIMMU TOUYKAMHA

Hamnpumep,

X = (-49,69) + (+105,26) = +55,57;

Ym=(-89,62) + (+ 30,71) = -58,91.

Ecnmu x koopauHaTaMm ImocieiHedl TOYKM NpUOaBUTh MPUpALICHUs IO IOcienHel
3aMBIKAIOIIEH CTOPOHE, TO JOJDKHBI IMOJNYYUTHCS KOOPAMHATHI NEPBOM TOUYKM, 4TO U Oyder
KOHTPOJIEM ITPaBUJIBHOCTH BBIYMCIEHUS KOOPAMHAT BEPIINH 3aMKHYTOI'O TEOJOJIUTHOTO XO/a.

Hamnpumep,

(+93,73) + (- 93,73) = 0,00;

(+ 55,80) + (- 55,80) = 0,00.

CocrasiieHue cxeMbl TEOJO0JTUTHOIO X0/

[Tonp3ysicb 3HAaYEHUSIMHM BBIYUCIICHHBIX KOOPJIMHAT, CJEIyeT HAaHECTH IUIAHOBbIE TOUYKHU
Ha 1utad mMacmrada 1:500. {ns 3Toro HeoOXOAMMO Ha YEPTEKHOW MIIM MUJUTUMETPOBOI Oymare
BBIUCPTUTh KOOPJAMHATHYIO CETKYy CO CTOPOHaMHM KBaJpaToB 5 CM M IPOMU3BECTU
COOTBETCTBYIOIIYIO OonU(PPOBKY KoopauHaT Ha ocsix X u Y. IlodydeHHBIC Ha IJIaHE TOYKH
HE00XO0/IMMO COCIUHHUTD MPSIMbIMU JTMHUAMU U HAJKCATh 3HAYEHUS pyMOOB U FOPU30HTAJIBHBIX
IIPOJIOKEHUM CTOPOH MOJIUTOHA.

ITpumeuanue 1. KoopauHaTHy!0 CETKy HAaHECTH B TOHKUX JIMHUSAX 3€JIEHOW MM CHHEH
Tylbto. TOYKH COENMHUTH JIMHUSAMU TOJIIMHOM 1—2 MM 4yepHOH TYyIIbIO WJIM B KapaHJarle.
HuameTp Touek TeoaoauTHOro xoaa s M: 1:500 - 1,5 mm.

Ha mnnan teomonutHoro xoma M 1:500 nHaxiajgsiBaeM KOHTYp 3aaHus 36x12 M
(IPOM3BOJIBHO), [1BA yria KOTOPOTO HMPUBSA3BIBAEM K IUIAHOBBIM TOYKaM OJMKalIIeld CTOPOHBI
MOJINTOHA TIOJIIPHBIM CIIOCOOOM.

[Tonp3ysicb moONEpeyHbIM MacHITadOM, ONpeAensieM KOOpAMHAThl YIJIOB 3AaHUs
rpauyecKuM crocoooM.

IIpumep: KOOpAMHATHI TOYEK:

XA:1,4OM, yA :20,20 M.

Xg=1,40m, Yg=>56,20M.

3HaueHusi KOOPJMHAT TOYEK TE€OJOJMTHOIO Xxoja T. | u T. 4 HaIO B3SITh U3 BEIOMOCTHU
BBIUNCJIEHHS] KOOPIUHAT:

X1=0,00m X4 =-36,70 m.

V1= 0,00 M Y= 49,59 M.

st ompeneneHus JUIMHBI CTOPOHBI S, pemaeM oOpaTHYIO TE0Ie3MYEecKYIo 3ajaady,
WCIIOJIb3YS IUPEKLIMOHHBIE YIJIbI HanpaBiaeHuu 1-A, 4-/]

,tg Y1= AX1/ AY, Sl = AX; / cos Y1

Brruncnsem npupaieHus

AX]_ = XA —X]_ = 140—0,002 1.40 m

AY1=Y ,2—¥Y1=20.20—0.00 =20.20 m,

AXy = X;—X4= 1,40—(—36.70) =38.10 M,

AY,=VY,—VY4=56.20—49,59 = 6.61 «,

JlupekuroHHbIe yriibl HanpasieHuil 1-A n 4-J] COOTBETCTBEHHO paBHBI

tg y1-a = 20,20 /1,40 = 14,428 tg y1.4 =86 02

tg ya.; = 6,61 /38,10 = 0,1735tg y4.5= 9 50

Jlnnnel cropoH 1,40

S1=1,40/0,06917 = 20,24 m

S,=38,10/0,98530 = 38,67

Boruncnsiem 3nauenust yrioB 3 11 B 2

yron $1=90%Tr41—01
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yroun B 2=T41 1t 02, A€ O 1 U 0 2 YIJIBI TPEYTOJILHUKOB

a1 =90°-y1.o=3°58

O2=Y4-n1= 9°50'

B1=90°-53°30"+ 3°58' =40°28'

B 2=53°30"+9°50' - 63°20'

Breraucnennple  3HAYCHUS paCCTOHHI/Iﬁ U YyIJIOB HCHOJIB3YEM UIA COCTaBJICHHUA
pa36HBO‘{HOFO gepTeKa.

51=20,24 m; B 1=40°28";

52 =38,67 m; B 2=63°20".

MACILITAB 1:500

Pucynok 29 IInan teononurHoro xona

®opma npeacrasjieHus pesyabTarta: [IpenoctaButh oTder mo paboTe B TETpaau JUIs
MPAKTUYECKUX padOT U yCTHAs 3aliuTa paboThl.

Kpurepum OHEHKH: JIOTUYHOCTh MPEJACTABICHHOTO MaTepHala, pPalHoOHAIBHOCTh
BBIOpAHHOM CTPYKTYphI pabOThI, aKKYPaTHOCTh. HATJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBHUH
C PEKOMEH/IAIHSIMH.

- OLleHKa «OTJIMYHOY» CTaBUTCS, €CIIM 33JaHHUE BBIITOJIHEHO BEPHO U JIaHBI TIOJHBIC OTBETHI
Ha BOTIPOCHI.

- OLIeHKa «XOpOII0» CTAaBUTCS, €CIM XOJ BBIMIONHEHUS 3a/laHds BEPHBIM, HO ObLIa
JIOITYIIIEHA OJTHA WUIH J[BE OITHOKH, TUOO B OTBETAX HA BOIPOCHI JOIMYIIIEHA HETOYHOCTb.

- OLIeHKa «Y/JAOBJIETBOPUTEIbHO» CTABUTCS, €CIM TPHUBEICHO HEMOJHOE BBHIMOTHEHHE
3aaHus (YIYIICHBl BaKHBIC TEXHUYCCKUE XapaKTEPUCTHKH), JIMOO B OTBETaX HA BOMPOCHI
JIOTYIIIEHBI TPYObIe OIHNOKH.

- O1ieHKa «HEY10BJIETBOPUTEIbHOY CTABUTCS, €CITU 33/1aHNE HE BIITOJIHEHO.
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IpakTuyeckoe 3anaTue Ne 7.
I'eoge3nyeckasi MOATOTOBKA /IJIfl MEPEHOCA NMPOEKTA B HATYPY

Ieap padorbl: HayuuTbcs BBINOIHATH BEPTUKAIBHYIO NPUBA3KY 34aHUS 110 IUIAHY B
TOPU30HTAJIAX, ONPENENATh YEPHbIE OTMETKH, OTMETKH IIJIAHUPOBKU U pabodne OTMETKH.

Boinosnus 3ananue, Bol 0yaere:

V1 uuTaTh CUTYyallUH Ha IUIAHAX U KapTax;

VY2 pemaTh 3a/1a4i Ha MacCIITAOBI;

V3 pemats npsiMyro 1 00paTHYIO re0Ie3NUECKYI0 3a1a4y.

VY4 nonb30BaTbes re0e3NYECKUMHU MPUOOpaMH U HHCTPYMEHTAMH;

VY5 npoBoIUTh KamMepalibHbIe padOTHl IO OKOHYAHUH I€0JIe3UUYECKUX MOJIEBBIX paboT

Y0 01.02  ananmu3upoBaTh 3a7a4y U/UIW TPOOJIEMY U BBIJCIATH €€ COCTaBHBIC YaCTH;

Y001.04  BBIABIATH M 2PPEKTUBHO HUCKATh HH(POPMAINIO, HEOOXOIUMYIO ISl PEILICHHS
3aJ1a4M U/ 1IN TPOOIEMBL;

Y001.09  oueHuBarh pe3yabTaT U MOCIEACTBUS CBOMX ACHUCTBUN (CAMOCTOSITENIHHO WIIH
C TIOMOIIIbIO HACTABHUKA);

¥002.02  ompenensaTs HEOOXOIUMBIE HCTOYHUKH WH(POPMAIIUH;

¥002.03 mumaHupoBarh  IpoLECC  IOUCKA; CTPYKTYPUPOBaThb  IOJIYy4YaeMYHO
uH(pOpMaLILIO;

Y0 02.04  BbIIENATH HauOOJIEE 3HAYMMOE B IEpEeYHE HHPOPMAIIHH;

¥Y002.05  omeHuBaTh NPAKTUUECKYIO 3HAYUMOCTH PE3yJIbTATOB MTOUCKA;

Y002.06 odopmiATh pe3ynbTaThl MOWCKA, MPUMEHATH CPEACTBA WH(MOPMALMOHHBIX
TEXHOJIOTUH [T peleHus TpopeCCHOHATBHBIX 3aa4;

Y003.02  npuMeHSATh COBPEMEHHYIO HayuHYIO MPOGECCHOHATBHYI0 TEPMUHOJIOTHIO;

Y004.03  addexkTuBHO paboTaTh B KOMaHJIE.

MarepuanbHoe obecrieyeHue:

Jluneiika, kapaHjall, METOJUYECKHE YKa3aHUs, OTIOPHbIE TJIAKaThI.

3apanue Ne 1. CymHOCTh paboThI COCTOUT B cienytomiemM. Kinuent 3akazan Bameit hupme
BBIIOJIHUTh BEPTUKAJIBHYIO IUIAHUPOBKY YAacTH y4yacTKa IHepeA KOTTEDKEM B  LENIX
CTPOUTENIbCTBA TEHHUCHOI'O KOpPTa M JIEKOpPaTHBHOIO OnaroyctpoiicTBa ydactka. [lmomanpb
ydacTka npumepHo pasHa 0,6 ra.

Jns  pa3paboTKM  TOpPOEKTa  BEPTUKAIBHOM  IUIAHUPOBKM  TpedyeTcs  COCTaBUTH
tonorpaduueckuii miuaH ydactka B macmrade 1:1000 (1:500) ¢ BeicoToit ceuenus penbeda 0,25
M (0,1 m).

s sroro BammMu Kosuieramu npu NOMOIIM TE€OAOJIMTA U PYJIETKH Ha MECTHOCTH Oblia
MOCTPOEHA CeTKa KBaJipaToB co cropoHaMu 20 M (puc. 30).

A"y =330°30'
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Pucynoxk 30

B BepmmHax KBajpaToB 3a0UTHI KOJIBIIIKA BPOBEHb C 3€MJICH M CTOPOXKKH, Ha KOTOPBIX
MOJAMUCAaHbl O0O3HAYEHHUs BEPIIUH IO MPUHIUIY O0O03HAUEHHUS KIETOK IaxMaTHOW JIOCKH.
OnHOBpEMEHHO ¢ pa30MBKOW BBINOJHAJIACH M ChEMKa JJIEMEHTOB CUTYalld METOJ0M
NEepHeHuKyIApoB. JlJis OpUEHTHUPOBAHUS JIMHUN IJIaHA OBUT M3MEPEH MAarHUTHBIM a3uMyT
croponsl a— . Ero 3nauenune A", 4 = 330°30".

3areM MPOU3BEACHO TEXHUYECKOE HUBEIUPOBAHUE BEPIIUH KBAIPATOB C JABYX CTAHIIUM.
[lopsinox HuBenupoBaHus noka3aH Ha pucyHke 30. Bce oTcueTsl 3amucaHbl Ha MOJIEBOM CXEMeE
(puc. 2) oxoio BepIIMH KBaapaToB. Ha cBszyroniue Touku, 0OBEeJEHHBIE HA PHUC. 2, 3 KPYKKOM,
CeNaHbl JUIsl KOHTPOJI OTCUETHl ¢ IBYX CTaHUUH. ['paHuuia craHuuil ykazaHa DyHKTHpoM (al,
a2, Bl, B2). KoHTponb mpaBUIBHOCTH CBSI3U (pabOT) CTAHIMK BBHIMONHSETCA MO (QopMyJe:
a;+tBy=as*B1, B OOIIEM CIy4ae CyMMBblI HAaKpeCT JIEXKAIIUX OTCYETOB MOTYT OTJIMYAThCSA OJIHA OT
apyroii He Oosee yeM Ha 5 MM. [Tepenaya BBICOTHI ObLIa BHIMOJIHEHA HA CBA3YIOLIYIO TOUKY Uj.

3amaua Nel TIpousBectu 00pabOTKY MCIOTHUTEIHHOM TOJIEBOW CXEMbl HHUBEITHUPOBAHUS
MOBEPXHOCTU MO KBajapatam (cMm. puc. 31), coctaBuTh miaH y4yacTka B Mmacmtabe 1:1000.
BbINOMHUTE MHTEPIIONMPOBAHWE TOPU30HTANE NpU BbIcOTe cedeHust penbeda 0,25 M.
BrInonHuTE pUCOBKY penbeda 1 BBIYepTUTH MiaH. Hys =

Hcxonnast BeicoTa cBs3yromieil Touku 04 3amaercst mpenojaBateieM (MO0 YCMOTPEHHUIO
NpernoaaBaTessl MOKET ObITh MPUHSIT BapUAHT IMEpelavyd BbICOTHI Ha TOYKY 04 HUBEITHUPHBIM
XO0JIOM OT HUBEJIMPHOTO PErnepa).

VcnonHuTenbHas MojieBas cXxeMa HUBEIMPOBAHUS TTIOBEPXHOCTH

20m ”4.:
o @
1073 1097 s 1057 | og3s 0878 1040
2 Pedwuw ‘ Mo
& KYCTmOpNU
I L 1207 1315 m,o' 1054 0976 1095
Il ex I ler
° .o . e
=] y
A - ' b= 4 m= 2
P 1253 1452 1402”\1239 1196 1243
IR
Becern s
Ll 6,0 My
o |07 ﬁm 1] o1se Shens 34 1
R 3 ha s 6
Pucynok 1
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KonTpomnb CBbEMKY BBIMOJIHIII:

a;+tBpy-ay+B1 = TexHuk Mensenes CM.
ay+B3z-az+ By = Brruncinenns BBITOTHWI:
Brruucnenue ropuzoHToB npudopa.

FH| =

FHIH =

FH““ =

FH“I” = FHCp” =

[TopsiaoK BBINOJIHEHUS:

CrenaiiTe KOHTPOJIb HUBETUPOBAHUS IO CBS3YIOIIUM TOUYKAM.

CBA3YIONMMH TOYKAMH SIBJISIOTCSI TOYKH By, C4, U4 (cM. puc. 1). B kauectBe mpumepa
c/lejlaiiTe KOHTPOJIb MO CBS3YIONIMM TOYKaM Bg M Oz OTCueThl co craHiuu | Ha cBs3yromme
TOYKH COOTBETCTBEHHO paBHbI: a,=0833, a3=1239, a co crannwmii II: B1=1057, B3=1462.

Torna a;+Bz=az+B;. Umeem: 1462+083-1239+1057 = 1 mm, yTto momyctumo. Pe3yiabTaTel
BaIlIMX KOHTPOJBHBIX BHIYMCICHHUH 3alIUIIUTE 0]l PUCYHKOM 32.

BerurcnuTe ropu3oHT mpruOopa | BEICOTHI BEPIITNH KBAAPATOB JIJIsl CTAHINH 1.

I'opuzont npudopa (I'T1) Beruucnsercs no gpopmysne

I'TIl = HI/I3B+ ap,

rae H,;; — u3BecTHas BbicoTa TOUKH, B Baiiem cityyae — 3T0 BbICOTa CBS3YIOLIEH TOUKH
ds

ap — OTCUET IO pelike Ha ATOU TOoukKe (B JaHHOM ciydae Hazo Opath otcueT a;=0,833 M,
MOJIYYCHHBIM C TIEPBOM CTAHIIMHM, TaK KaK TOPU3OHT MpuOOpa ompeaensercs s cranuuu ).
[TomryueHHoe 3Hau€HUE TOPU30HTA MPUOOpA BIUIIUTE HA MOJEBYIO CXEMY B COOTBETCTBYIOIIEM
MecTe. 3areM 1o Gopmyre

Hi =TITI1- a1

rae Hi — BbicoTa BepiiuH, onpeaesieMbIX s CTaHIuH [

al — oTcueT 1Mo peiike Ha 3TUX BepIInHax (110 YEPHOU CTOPOHE) BHIYMCIMTE BHICOTHI BCEX
BEPIIINH B TPAHUIIAX, OTPECIICHHBIX I cTaHuu .

[TocnenoBarenbHO MOMy4Ya€Mble 3HAUEHHS BHICOT 3alUIINTE HA MOJEBYID CXEMY PAJIOM C
COOTBETCTBYIOLIECH BEPIIMHON KBAJpATaA.

3.BoruricnuTe ropu30HT Ipubopa M BEICOTHI OCTATBHBIX BEpIIHH [T cTaHiuu 1.

JUis KOHTpOJIE TOPU30HTA NMPUOOpa BBIUMCIUTE €ro TPHU pas3a (Tak Kak BBICOTHI TpeX
CBSI3YIOIUX TOYEK HAMHU y>K€ BBIUMCIICHBI).

[Ty = Hya +8B4; T'TI'yj= HeatBo; Ty = Hps+B3

Ecmm pacxoxnenus mexnay 3HaueHussMU 1] He IPEBBICAT 5 MM, TO BBIYHUCIIAIOT CpEaHEE
3HAYEHHE U OHO BBIMHMCHIBAECTCS HA MOJIEBYIO CXEMY.

BricoThl BepiiuH B rpaHuile CTaHIMK [1 BEIYUCISIOTCS aHATOTHYHO 110 (hopMyIie

Hi = FH“-Bi

Y 3aMKCBIBAIOTCS Y COOTBETCTBYIOIIUX BEPIIIHH.

CocTtaBbTe TOnorpaduueckuii IiaH Mo pe3yibTaraM HUBEIUPOBAHHUS 11O KBapaTaM.

Ha mucre dweprexnoit O6ymarn B macmrade 1:1000 mocTpoiite ceTKy KBaapaToB CO
cropoHaMu 20 M ¥ HaHECHTE MO MPOMEPAM 3JIEMEHTHI cuTyaunu. Ha miiaH BBINMUIINTE BBHICOTHI
BCEX TOYEK (BEpIIMH), OKpyTrJIsis 3HaueHus 10 0,01 m.

[lyreM uHTEpHONMpPOBaHUS MO CTOPOHAM KBAJAPAaTOB HAWJIWUTE TIOJOKEHHUE TOYEK C
BBICOTaMH, KPAaTHBIMHU BBICOTE ceueHus penbeda 0,25 M (Mcmosib3ys Kak rpadudecKuii METOI,
TaK U UHTEPIIOJIMPOBAHUE «HA TJ1a3»).

Touku ¢ 0OJMHAKOBBIMU BHICOTAMH COCIMHUTE TIJIABHBIMU KPHUBBIMH-TOPU30HTAISIMH.

[IpousBenure «yKaaaKy» FOPU30OHTAIEH U MOJMUIIUTE BHICOTHI TOPU3OHTA JIEH, KpaTHBIE
0,5 m.

Hanmomunaem! BbICOTHI OAMUCHIBAIOT B pa3pblBax TOPU3OHTANIEH Tak, YTOOBI OCHOBAHUE
u¢p ObUIO 0OpaleHO BHU3 IO CKaTy.
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PaGoty B kapaHaiie npeabsiBUTE MPENogaBaTelio.

6 BoluepTuTe miaH TyHiblo.

Bce snemeHThl IUlaHa: HaAIMKMCH, YCIOBHBIE 3HAKU (32 HCKIIOYEHHEM TOpPU30HTANICH)
BBIUCPTUTE YEPHOU TYIIBIO; TOPU3OHTATM W WX BBICOTHl BBIUEPTUTE KOPUUHEBBIM IIBETOM.
BepiuuHbl KBaJpaToB Ha MJIaHE MOKAKUTE TOUKAMH.

Ha pamke mnana caenaiite Haamuch: « Tomorpadudeckuii miuaH yqactka Ne ... ».

Buauzy Hanmmmre (1o neHtpy) «1:1000» n «CrtomHble rTOpU30HTAIN TTPOBEICHBI Yepes
0,25 m». CnpaBa — «CocTaBjieH 1Mo MaTepHajaM HHUBEIUPOBAHHS MOBEPXHOCTH» ((hamuius
CTyJIeHTa, (DaKyJIbTET U JaTa BHIMOJHEHUS PAOOTHI).

3amaaue No2. OmHMM W3 BapuaHTOB (OPMBI BEPTHKAIBHOW IUIAHUPOBKU pelibeda
y4acTKa IPOeKTa MpeyCMOTPEHA FOPU30HTANIbHAS TUIOIIAIKA.

Bawm crienyer, ucnosnb3ysi paHee mojydeHHbIE Pe3yIbTaThl:

MPOU3BECTH pacyeT MPOEKTHOM BBICOTHl TOPU3OHTAIBHOM IUJIOIIAIKA TPH YCIOBHUH
MUHUMAJIBHOTO O0BbEMa 3EMIIHBIX paboT, T.e. MpH coOMoJeHUN OajaHca 3eMIISHBIX padoT,
Korza o0beM BbIEMKH IPYHTa paBeH 00bEMY HACBIIIH;

COCTaBUTh KapTOrpaMMy 3eMIISIHBIX pa0OT U BBIYHCIUTH OOBEMBI MEPEMEIIaeMOro
TpYHTA.

Jlisa nanpHEHIUX pacuyeToB HEOOXOJUMO COCTaBUThH KOIHIO CXEMbI CETKH KBAJpPaTOB C
BBIIIMCAHHBIMU Ha HEW BICOTaMH BEPUIMH KBaApaToB (¢ TouHOCTHIO /10 0,01 M). 3HaueHus BbICOT
nosyueHsl Bamu B epBoii yacTu 3a/1aHus.

[TocnenoBarenbHOCTh BBIIOIHEHHS I€0/IE3UYECKUX PACUETOB

BrinmonHuTe KOMMIO CXEMBI CETKM KBaJpaTOB HAa OTBEACHHOM B pabouel TeTpaau Ams
3TOH 1171 MECTE U BBIMTUIINTE HA HEE BBICOTY Touek (puc. 33).

3ameuanue 1. VckimounTenbHO B yUeOHBIX LENSIX ISl YMEHBIUICHHUS HArpy3KU Ha YepTex
Bam mpemyiaraercss ucmosib30BaTh JIBE CXE€Mbl CETKH KBaapatoB. OAHY KakK HCXOJHYIO st
BBIUMCJICHHS] MTPOEKTHON BBICOTHI TOPU3OHTANBHOMN IUIONIAJKUA; BTOPYIO — JUISI COCTaBIICHUS
KapTOrpaMMBI 3eMJITHBIX PaboT (00pa3Iibl UX 3aIOJTHEHUS MTOKA3aHbI Ha pUC. 2 U 3; CaMU CXEMBbI
BBITIOJTHUTE B COOTBETCTBYIOIIEM MECTe paboueit TeTpaan).

Pucynok 2

Haiinure HaMMeHbIIyl0O W3 BBICOT BepuIMH KBaapaToB HO u BhUKMCIUTE YCIOBHBIE
BBICOTHI Ahj Bcex BepIIMH KBaIpaToB 1o Gopmyiie

Ahj =H;-Hp

[Tony4yeHHbIe YCIOBHBIE BHICOTHI BBITTUIITUTE HA CXEMY PSIJIOM C BBICOTOM BEPIIMHBI (CM.
obpazerr — pwuc. 33).

3ameuanne 2. Tak kak BeawuuHbl AN, BBIYHCISIOTCS ©0€3 KOHTPOJS, TO OIIMOKa,
JIOMYIIICHHAsT TIPU BbIYMCICHUU Ahj, BBIIBUTCS TOJBKO B CAMOM KOHIIE pabOTHI MPH TOJCUETE
00beMOB 3eMJISTHBIX PaboT. [103TOMY BRIUMCIIEHUS TPOBOSTCS IBAKIBI.
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Beruucimte npoekTHyr0 BbICOTY Hp, TOpH30HTanpHON IUIOMIANKHA TIPU YCIOBHHU
coOuroieHust GaaHca 3eMIISIHBIX padoT

an =Hp+ (ZAhl +y 2h, + 3Ahs + 42Ah4) / 4n

rie Ah; - ycioBHast BeIcoTa BepIIMHBI, BXOSIIAst TOJIBKO B OAMH KBaApat (Ha puc. 33 3to
BEPIIMHA a);

Ahy - yciioBHasi BbICOTA BEpIIMHBI, BXOJAIIAas B JBa KBaapara (Ha puc. 33 — 3T0
BEPIIMHBI By U @ 7);

Ah3 - ycnoBHasi BbICOTa BEPIIMH, BXOJSIIMX B TPU KBajapara (B HAIIEM CiIydae TaKHX
YCIIOBHBIX BBICOT HET);

Ahy - ycroBHas BEICOTa, BXOJISIIIAs B YETHIPE KBajipara (Ha puc. 33 — 3TO BEpIIMHA By).

BoluncinnTe paboyre BBICOTHI /I8 BCEX BEPLIMH KBAJPaTOB, KaK
ai= Hj- Hyp

U BIIUIIUTE UX HA KAPTOrpaMMYy 3eMJISTHBIX pa0OT KpaCHBIM LIBETOM (CM. 00pa3el] — pHC.
34).

/———"\M_(\“\/\J’\\

~0,22 -0,7% -ne '{
4

Pucynok 3

Ompenenure MOJOKEHUE TOUYEK HYJEBBIX paboT. [lo cropoHam KBagpatoB, rae padoune
BBICOTHI MEHSIOT 3HAK Ha MMPOTHUBOMOIOXKHBIN, HAWAUTE PACCTOSHUS 10 TOYEK HYJIEBBIX padoT.

Kormust cxeMbl ceTKH KBapaToB

Hp=

Hyp =

Kaprorpamma 3emMnsiHbIX paboT

BerarcnuTe pacCTOSIHHS 10 TOYKH HYJIEBBIX padoT

L1 =L=

Lz =L=

Li=lai|l/(laial+]a|) xdum Ly =]aif/(]au]+|ai])*d

TJIe a1 U i - COOTBETCTBEHHO pa0OUYhe BBICOTHI MPEAMIESCTBYIOMNUX U TOCICTYIOIIIX
BEPILUH;

d — ropu3oHTaIBHOE PACCTOSIHHE MEKIY STHMHU BEPITMHAMHU.

Hanpumep, cMm. puc. 4.

Hns croponsl Bl - ¢l nmeem

L;=0,22/(0,65+ 0,22 ) x 20 =5,06

JUTSE KOHTPOJISL BRIYUCIIIEM Lj:

L, =0,65/(0,65+0,22)x20=14,94

Kontpons: 14,94+5,06=20,0. 3nauenus L4, Lo,........ , Ln , BBIIUCBIBAIOT HA KapTOrpamMmy
CHUHUM LBETOM, OKpyrJsis 10 0,1Mm.

Jlis monmydeHus: JIMHUM HYJIEBBIX pa0dOT TOYKM HYJIEBBIX pabdOT TOCIEI0BATEIBHO
COCJTMHUTE MPSMBIMH JTUHUSAMH B MITPUXOBKOH pa3IesIUTe 30HBI BBICMKH M HACHIITH.

Brruncnute 00beMbl 3eMIISIHBIX pa0oT. BeIunciieHrs BBITIOTHUTE B BEIOMOCTH TaOIHIIBL.
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[Tepen HayaoM BeIUMCIICHUN pa30eiTe yuacTOK Ha TeoMeTprudeckue GUrypsl (KBaapaThl
u TpeyroiabHukH). [Iponymepyiite ¢purypsl Ha KapTorpaMMe U BIUIIMTE HOMepa GUryp B rpady
1 Tabuunsl «O0BbEMBI 3eMIITHBIX PA0OT» BBIYUCIUTE IO POpMyIIe

Vi =, Sixalpn

rje Sj- MI0IIaaAb OCHOBAaHUS 1-TOH (QUTypBI;

a'cph - CpeHss paboyas BHICOTA U3 pabOYMX BBICOT BEPIIMH i-TOH (UrypHL

Brruncnenus Beaute B CIeIyIOIIEM MOPSIKE:

BBIUUCIIUTE IJIOMIAU (PUTYp U 3aMUIINTE UX B rpady 2 TaOIuIbL;

BBIUHCIIUTE CpeIHHUE paboure OTMETKH;

BBIYHUCITUTE 00bEMBI PUTYP.

Jlnst koHTpoJIs 1o rpade. 2 B TabiuIle MOACUYUTAUTEe CyMMY IuIomaae Bcex ¢uryp. C
TOYHOCTBIO 10 1 % OHa MOJKHA COBIAAATh € OOLIEH IO b0 yUacTKa.

3amevanue 3. 3HaueHHs a'cph MOTYT UMETH 3HAK + (TUTIOC) MM — (MHHYC),

MO3TOMY M 3Ha4eHUs1 00beMOB OyIyT MMETh 3HaK. 3HAK IUIIOC Tepe/ 3HaueHHEeM o0beMa
rpyHTa OyJIeT COOTBETCTBOBATH CPE3KE, a 3HAK MUHYC — HACBIIH.

OO0t KOHTPOJIb.

[To ycnoBuIO MPOEKTHUPOBAHHS — 3TO PABEHCTBO 0ObEMOB BHIEMOK U HACHITICH.

st BeiBoza oOmiero OanaHca 3eMIIIHBIX PaOOT CyMMHUpPYHTE 3HAUY€HUS OOBEMOB IO
rpadam 4 u 5 TabIUIIBL.

Pacxoxaenune V=(+V)+(—V) He m0MKHO mpeBbIIath 2 % 001ero oobemMa 3eMIISTHBIX

pabor.
BeoMOCTh BBIYHCIIEHHS 0OBEMOB 3€MJISHBIX PabOT
No Thiomans burypsL, Cpenusas O06beM 3eMIISTHBIX paboT, M
duryp |m paboyas cpeska (+) HACBITb (—)
BBICOTA,
1 2 3 4 5
1
2
3
4
5
6
7
8
9
10
11
12
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13
14
15
16
17
18
19
20

V=
AV /V=

B y4eOHOM mpOeKTe JOMyCKaeTCs IPHBs3aTh 3JaHHE K CYIIECTBYIOMIEMY penbedy
O3CJICHCHHBIX TeppHTOpHﬁ, T.C. BbIYHUCIIUTL  YCPHBIC OTMECTKH no yrjilaMm 3JaHus.
[T1aHupOBOYHYIO OTMETKY (KpPacHYIO) CII€AyeT MPUHUMATh 110 CaMOi BBICOKOW OTMETKE BXO/A.
Ha Bcex yriax 3HaHI/Iﬁ Ha I'CHIIJIaHEC OOJIX)KHBI OLITH YKa3aHbl Ha BBIHOCHBIX IIOJIOYKAX BBECPXY
KpaCHbIC, BHH3Y UYCPHBIC OTMCTKHU. B LHCHTPC 3AaHHA B IMPAMOYTIOJBbHUKEC YKa3bIBAIOT
aOCOJIFOTHYIO OTMETKY, COOTBETCTBYOMIYIO 3HaueHHI0 0,000 OTHOCHTENILHBIX OTMETOK (pHC. 4).

151,15
151,11
® :
/ 51
M @
> I
151,15
151,04
36,50
O ———
/ 151,15 / \151,15
151,15 151,05

iru

Pucynok 4. IIpumep BbINOJHEHUS] BEPTHKAJIBbHOH W TOPHU3OHTAJIILHOW NMPUBSI30K B
yueGHoil mpakTudeckoii pagore: | - npoexmupyemoe 30anue; |l - cywecmeyrowee 30anue; i -
Hanpasienue cmoxa nosepxhocmuvix 600; A, b, 1, 10 - obo3nauenus oceil

®opma mnpeacrasjeHuss pesyiabrara: OdopmieHHas paboTa IPeIOCTaBISAETCS
MpernojaBaTeNlio Ha MPOBEPKY B TETPAAU, WU MO CPEICTBAM HCIIOJIB30BaHUS 00Pa30BATEIHLHOTO
noprasia MI'TY

Kputepun omeHkm: JIOTMUYHOCTh MPEICTABIEHHOTO MaTepuana, paluoHaIbHOCTb
BBIOpAHHOW CTPYKTYpbI pabOThl, aKKYpPaTHOCTb. HATJISITHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU
C PEKOMEHAALNAMH.

- OLIeHKa «OTJIMYHO» CTaBUTCS, €CJIM 33JaHHE BBIIIOJIHEHO BEPHO U JIaHbI TIOJHBIE OTBETHI
Ha BOTPOCBHI.

- OLIeHKa «XOpoII0» CTaBUTCS, €CIM XOJ BBIIIOJHEHHUS 3a/aHus BEpHbIM, HO ObLIa
JIOTyIIIeHA OJTHA WJIH JIBE OIIMOKH, THOO B OTBETAX HA BOMPOCHI JOMYIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CJIM IPHUBEIECHO HEIMOJIHOE BBINOJIHEHHE
3aaHusl (YIyIIEHbl Ba)KHBIE TEXHUYECKHE XapaKTEPUCTUKH), JTUOO B OTBETaX HA BOIPOCHI
JOMYIIEHBI TPYObIE ONTHOKH.
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- OHCHKa CHEYAOBJIETBOPUTECJIBbHO) CTAaBUTC, €CJIHU 3aJaHUEC HC BBIIIOJIHCHO.
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Paznen 2. TEOAE3UYECKUE U3MEPEHUA
Tewma 2.2 YrnoBble U3MEpPEHUS.

JlabopaTopnasi paGora Ne 1.
Pabora ¢ TeogosmmTom. BoinoJiHeHHe MOBEPOK TEO10JIUTA

Hean: Hayuntsbes BoINMOMHATE TOBepKHU TeogoauTa 2T3011.

Boinosinus pa6ory, Bel Oynere:

ymembw:

V1 uyuTaTh CUTYyallUH Ha IUIAHAX U KapTax;

VY2 pemaTh 3a/1a4i Ha MacIITa0BI;

V3 pemats npsiMyro 1 00paTHYIO re0Ie3NUECKYI0 3a/1ady.

VY4 nonb30BaTbcs re0e3NYECKUMU MPUOOpaMH U HHCTPYMEHTAMH;

VY5 npoBoIUTH KaMepalibHble paOOTHI IO OKOHYAHUH T€0JIe3UIECKUX MOJIEBBIX paboT

Y0 01.02  ananu3upoBaTh 3a/a4y U/WUIHU NMPOOIEMY U BBIIEIATH €€ COCTaBHBIE YaCTH;

Y001.04  BBIABIATH M 3PPEKTUBHO UCKATh HH(OPMAIHIO, HEOOXOAMMYIO JJISl PEIICHHS
3aJ1a4M U/ WU TPOOIEMBL;

Y001.09  oueHuBarh pe3yabTaT U MOCIEACTBUS CBOMX ACHUCTBUN (CAMOCTOSITEIHHO WIIH
C TIOMOIIIbIO HACTABHUKA);

¥002.02  ompenensTs HEOOXOIUMbBIE HCTOYHUKHN UH(OPMAIIHH;

V002.03 nnaHupoBarb  HpoLECC  IOUCKA; CTPYKTYPUPOBAaTh  IOJIYyYaEMYHO
uH(pOpMaLIHIO;

VY0 02.04  BeACHATH HAKOOJIEE 3HAYMMOE B TIEpeYHEe HH(DOPMAITUH;

¥002.05 omeHuBaTh NPAKTUUECKYIO 3HAYMMOCTH PE3yJIbTATOB MTOUCKA;

¥002.06 odopmiaTh pe3ynbTaThl MOUCKA, MPUMEHSITH CpeICcTBa HMH(OPMAIIMOHHBIX
TEXHOJIOTUH [T peleHns: NpopeCcCHOHAIBHBIX 3a/ad;

¥003.02  npuUMEHATh COBPEMEHHYIO HAYYHYIO PO(HeCcCHOHATBHYIO TEPMUHOIIOTHIO;

Y0 04.03  »ddexTuBHO paboTaTh B KOMaH/IE.

MarepunanbHoe obecnieyeHue:

CTaHIMs, IUTAaTHB, TEOAOJMT, 3aKPENUTEIbHBI BHUHT TEOJIOJINTA, OINOPHBIE TOYKH,
JUHENKA, METOIUYECKNE YKa3aHUs, OITIOPHBIE IIJIaKaThI.

3aganue:

1. M3yunts ycrpoiictso Teogoauta 2T30I1.

2. HayuuThbcst HABOAUTH 3pUTENIBbHYIO TPYOY Ha TOUKU M OpaTh OTCUETHI.

3. BBITIOJTHUTE TTOBEPKH TEOIOJTUTA.

IHopsiiok BbINOJHEHHs padoThI:

1 JIaTh XapakTepUCTHKY TEOJOIUTY.

2 V3yunTh yCTPONCTBO TEOMOJINTA.

3 OnpenenuTh LEHY JeNEeHUS Kb

4 HaBecTu 3puTenbHyI0 TpyOy Ha TOUYKH U B3ATh OTCUETHI.

5 [lepBas moBepka Teo 0IUTA:

OIIpEZICNIEHUE, PUCYHOK, PE3YJIbTAT, BHIBO.

6 Bropas moBepka Teomonnra:

OIIpEJICNIEHUE, PUCYHOK, PE3YJIbTAT, BEIBO.

7 TpeTbs moBepKa T€OA0IUTA:

OIIpE/ICNIEHUE, PUCYHOK, PE3YJIbTAT, BEIBO.

8 UeTBepTast MoBEpKa TEOOIUTA:

OIIpEZICNIEHUE, PUCYHOK, PE3YJIbTAT, BHIBO.

Xoa padorsi:

1. OTcreruuTe peMeHb, CTATMBAIOIINN HOXKKH IITaTUBA, U OTPETYIUPYHTE UX JITHHY.
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2. IlocTaBpTe mMTATUB HAJ TOYKOW TaK, YTOOBI MJIOCKOCTh €T0 TOJOBKH PACIIOJIOKHUIIACH
TOPU30HTAIILHO, & BEICOTa COOTBETCTBOBAJIA POCTY HAOIIOAATETIS.

3. 3akpenuTe TeOJ0JIUT Ha IITATUBE U MOJIBECHTE HA KPIOUOK CTAHOBOI'O BUHTA OTBEC.

4. OtkpoiiTe 3aMku (QyTiisipa, OTTSHYB TPYKHHBI — (PUKCATOPBI U, TTOBEPHYB PYKOSTKH
3aMKOB T10 HAIPABJICHUIO CTPEIIOK, CHUMHUTE QYTIIsp.

5. OtperynupyiTe JJIMHY HUTU OTBECA, IEPEMEICHUEM IIJIAHKHU BOJb HUTH.

6. IlepemenieHreM T€OI0IMTA O IJIOCKOCTH T'OJIOBKH IITATUBA COBMECTUTE OCTPUE OTBECA
C TOYKOW MECTHOCTH U 3aKPENHUTE TEOJOJIUT CTAHOBBIM BUHTOM.

7. llonb€MHBIMU BUHTAMU TOJICTABKH YCTAHOBUTE YPOBEHD B «HYJIb — ITYHKT».

8. HaBemute 3puTenbHy0 TpyOy € MOMOINBIO BH3Upa HA 33JaHHYIO TOYKY, 3aKpEruTe
TUMO, aluIaay U 3pUTEIILHYIO TPYOYy.

9. Ilpyn HEOOXOAMMOCTH HABEAMTE PE3KOCTh CETKU HUTEH JHONTPUUHBIM KOJIBIIOM, H
PE3KOCTh Ha TOUKY KpeMaJbepoH.

10. Jlyis TOYHOTO HABEACHUS TOYKH HA KPECT CETKH HUTEH BOCIOJIb3YHTECh HABOSIIUMU
BHHTAaMH.

11. CHuMuTE OTCYET IO MUKPOCKOITY.

[epen BemonHEeHUEM 000 MoBepkH (2, 3, 4,5) moBepka ycnoBus | ods3arenbHa.

K 0CHOBHBIM NOBEpPKaM T€OA0JIMTOB OTHOCHTCSI YCTAHOBJICHHE BbINIOJTHCHUS
CJIeAYIOLIMX YCA0BHI.

YecaoBue 1. Och HMIMHAPUYECKOTO YPOBHS IIPU AJINJal€ TOPU30HTAIBHOTO Kpyra JI0JKHA
OBITh NEPIIEHIUKYJISIPHA K OCH BpalllEHUs! TEOJOIUTA.

YciaoBue 2. BepTUKaIbHBIN IITPUX CETKU HUTEH TOJDKEH HAXOAWUTHCS B BEPTHKAIBHOU
(KOJTMMALIMOHHOM ) TUIOCKOCTH.

Yeaosue 3. Mecrto Hyns BEPTHKAJIBHOTO Kpyra JOJDKHO OBITh OJM3KUM K HYIIO H
MIOCTOSTHHBIM.

Yceaosue 4. BusupHas ock 3puTeNbHOW TpyObl JOJKHA OBbITH NEPHEHIUKYJSpHA K
TOPU30HTAJILHOM OCH €€ BpallleHus.

Yeaosue 5. TopusoHTanbHAas OCh BpAIIEHUS 3pUTEIBHOW TpPyOBl JOJKHA OBITH
NEePIEeHIUKYIIIpHA K BEPTUKAIBHON OCH BpallleHUs! TEOJ0IUTA.

YcTaHOBIIEHUE BBINOJIHEHNS YKa3aHHBIX BBIIIE YCIOBUM Ha3bIBAlOT TOBEPKOM.

VYcnosue 1 mpoBepsitoT B Havalle KaKI0T0 pabodero aHs, a TakyKe P HEOOXOIUMOCTH U B
TedeHUue paboyero aHA. [IpM HCHONB30BAHUU TEONOIMTA JUISL OPUEHMUPOSKU WU TIPH
pasdbusouHbIX pabomax Ha MOHTAXHBIX TOPU30HTAX — HA KaXKJIOW CTaAHIIUH.

VYcnoBue 2 mpoBEpSIOT TeEpel BBINOJHEHUEM pa3OusouHulx pabom, TPU CMEOPHBIX
usMepenusx, TPHU BBIIOJHEHUN OPUEHMUPOBOK, TIEPEN H3MEPEHUSIMHU B XOAAX CHLEMOUHO20
000CHOBAHUS U TTP.

VYcinoBue 3 mMoBepsAOT Mepea W3MEPEHUsIMH YIJIOB HAaKJIOHa (mpueoHomempuueckoe
HUsenuposanue), NeEpel opuenmuposKamu, Ipu BU3NPOBAHUN Ha OJIM3KHUE LIENH.

VYcnosue 4 mpoBeEpAOT OAHOBPEMEHHO C IIPOBEPKOM YCIOBHA 3 TEpe] BBIIOJIHEHUEM
YKa3aHHBIX BbIIIE paloT.

Ycnosue 5 npoBepsOT NEPUOAUYECKH B COOTBETCTBUHU C MHCTPYKLHUEH MO AKCIUTyaTalluH
npubopa, HO HE pexe OJHOTO pa3a B 2 Mecsla, a TakkKe, MOCJie MU3BECTHBIX HaOIII0/IaTeNio
MEXaHUYECKUX BO3JCHCTBUHN, MPOUCHIEAIINX BO BpeMs pabOThI C T€OA0JIUTOM, JTUOO BO BpeMs
€ro TPaHCHOPTUPOBKH WM XpaHeHus. [lepen moBepkaMu TEOJOIUT HEOOXOAUMO YCTAaHOBUTH B
pabouee nosnoxenue. [lockonbKy n3MepeHrne ropu30HTAIBHBIX YIJIOB MIPU YKa3aHHBIX MOBEpKax
HE MPOU3BOANTCS, TO IEHTPUPOBAHHUE TEOJIOJIUTA HE BBHITIOJIHSIOT.

[lepen BeimonHEHHEM TH000M MTOBEPKH (2, 3, 4,5) moBepka ycnoBus 1 o0sa3arenpHa.

Ilosepxa 1. (Bwimonnenue ycnoBus 1). Ocv yununopuueckozo ypoeHs Ha anuoade
20PU3OHMANBLHO20 KpYed O0NHCHA OblMb NEPNEHOUKVIAPHA K OCU 8PAUEHUsL ANUOA0bL.
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1. YcraHoBUTh OCh LMJIMHIPHUYECKOTO YPOBHS MPU allWJaje TOPU30HTAIBHOIO Kpyra Io
HATPaBIICHUIO Ha JBa JIIOOBIX MOIBEMHBIX BUHTA MOACTaBKH (puc. 10). BpamienueM 3THX BUHTOB
B IIPOTUBOIOJIOKHBIE CTOPOHBI IPUBECTHU MY3bIPEK YPOBHS TOUHO HA CEPENIUHY.

2. TToBepHyTh KOJI0HKY Ha 180° (3TO MOKHO BBIIOJIHHUTE «Ha IJIa3» IO CUMMETPUH YacTel
KOJIOHKH, JMOO IO OTcueTaM MIKalbl TOPU30HTAIBHOTO Kpyra). Ecnu my3slpek ypOBHS
OTKJIOHWJICS He OoJiee YyeM Ha JBa JICJICHHUS aMIyJbl, TO yCJIOBHE CUYHTAIOT BHITIOJHCHHBIM. B
9TOM Cly4yae MOBEPKY CJIEIyeT MPOKOHTPOJIUPOBATH MO JIBYM JAPYTUM MOJBEMHBIM BHHTaM
MOJICTaBKH.

3. Ecnu my3bIpek YpOBHS OTKJIOHWIJICS Oojiee YyeM Ha JBa JIEJCHHs, TO MOJIOBUHY ATOTO
OTKJIOHEHHS CIIEJIyeT UCIPABUTh MObEMHBIMU BUHTAMU MOJICTABKH, Bpalas X OJIHOBPEMEHHO
B IIPOTUBOMOJIOKHBIE CTOPOHBI, a JAPYTyI0 MOJOBHHY — FOCTUPOBOUYHBIMH BUHTAMH YPOBHS,
nepeMelniasi ero XBOCTOBUK BBEPX WJIM BHU3, B 3aBUCUMOCTH OT IOJIOKEHHUS My3bIPbKa.

[Tocne BBINONHEHUS IOCTUPOBKHU MOBEPKY MOBTOPSAIOT HA APYTUX MOAbEMHBIX BUHTAX.

Pucynok 10. I1epBast moBepka Teoonura

KOctupoBoyHbIE BHHTHI ypOBHS HaxoOJsATCS Ha OJHOM M3 €ro KOHIOB. Mmu 3axar
XBOCTOBUK YpOBHs. Kpome TOro, MHOrue ypOBHH CHA0XCHBI U OOKOBBIMH FOCTHPOOYHBIMU
BUHTaMH. |Ipu  BBINOJHEHWH FOCTUPOBKH HEOOXOIMMO ClIeTKa OClIabuTh  OOKOBBIE
IOCTUPOBOYHBIC BHHTHI, & 3aT€M OTIIYCTUTh OJMH U3 IOCTHPOBOUHBIX BUHTOB U MOAKPYTHTH
BTOPOW. DTHM 00€CTIeUMBACTCS KECTKOE IOJIOKEHNUE XBOCTOBHKA TTOCIIE BBITOJHEHHS KaXKIOTO
mrara ;cTUpoBKU. [lociie BHIMOTHEHNS TOBEPKU U FOCTUPOBKU OOKOBBIE BUHTHI YPOBHS CIEAYyET
CHOBA 3a)KaTh.

YacTto BCTpeyaroTcs Ciiydau, KOT/a IMOCJe BHIOTHEHUS M. 2 MOBEPKHU MYy3bIPEK MOTHOCTHIO
YXOIUT B OAWH W3 KOHIIOB aMITyNlbl, T.€. OCb YpPOBHS BeChbMa 3aMETHO OTKJIOHEHa OT
TOPU30HTAILHOTO TMOJNOKEeHUs. B Takoil cuTyanuu HE PpErucTpupyerTcss BEeIUYHHA IOJHOTO
OTKJIOHEHUS ITy3bIpbKa. J[JIs OIIEHKH MOJTHOTO OTKIIOHEHHS ITy3bIphKa HEOOXOIMMO IO JTbEMHBIMU
BUHTaMU MPUBECTH MY3bIPEK YPOBHS Ha CEpEAMHY, IPU STOM CIEIYET CTapaThCs MOBOPAYMBATH
00a BUHTA HA OJUH M TOT € YroJl M CUUTATh YMCIO N TakuxX MoBOopoToB. Ilocie sToro Hamo
BO3BpaTUTh MYy3bIpEK Ha3aJ Ha TOJOBHHY (N/2) Takux k€ 0OOpPOTOB MOABEMHBIX BHUHTOB, a
IOCTUPOBOYHBIMU BUHTAaMH YPOBHSI TIPUBECTH Iy3BIPEK HA CEPEIUHY aMITyJibl. Takue MeiCTBUS
BBITMIOJHSIOT J0 TeX TOp, MOKa HCIPABIsIEMOE IMOJOXKEHHE IMy3blpbKa YPOBHS HE JOCTHTHET
PETUCTPUPYEMOIA IO aMITyJIe BETHYNHBIL.

Ilosepka 2. (BeinonHenue yciaoBus 2).

Busupnas oce mpyoul dondxcna Ovims nepnenOuKyIsApHa K ocu spawjerus mpyool.

Ecnu Bu3upHas och MEPHEHAMKYISPHA K OCH BpallleHUS TPYObI, TO OTCYETHI IIO
TOPU30HTAITLHOMY KPYTY IPHU Pa3HBIX MOJIOKCHHUSIX BEPTUKAIBLHOTO Kpyra (Kpyr ciieBa M Kpyr
CIIpaBa) ¥ HaBEJCHUU Ha OJIHY U Ty XK€ TOUKY OyayT pasnudarbcs poBHO Ha 180°. Ecnu pa3HocTh
oTueToB oTimdaercs oT 180°, To och BpalmieHus TpyObl HE TEPICHANKYISIPHA K BUSUPHOU OCH
(puc. 11). ITpu 3Tom cootBercTBYyrOmMe 0TcYETH JI 1 I1 oTnM4aroTCs OT MPaBUIBHBIX 3HAYCHHIA
Ha O/IMHAKOBYIO BEIMYMHY ¢, IOTYYHBINYIO Ha3BaHUE KOJUTMMAIIMOHHOW OITHOKH.

[Ipu BIMOTHEHUH MOBEPKU BU3UPYIOT Ha YIAIEHHYIO TOUKY MIPH JABYX MOJOKEHUSX Kpyra
u 6epyT orcuéthl JI u [1. BRUuCIsIFOT KOUTMMAIMOHHYIO morpemmHocTh ¢ = (JI — IT £ 180°) /2,
KOTOpast He TOJDKHA MPEBBIIIATh JBOWHOW TOYHOCTH TEOOIHTA.
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Ecin komnmMManuoHHas TMOTPEIIHOCTh BEJIHMKA, TO HABOJIIIMM BHHTOM  alluaibl
YCTAaHABIMBAIOT HA TOPU3OHTAIBHOM Kpyre BEpHbI oTCU€T, paBHbIi (JI — ¢) wmm (IT + ¢). Ilpu
9TOM LIEHTP CETKM HUTEH CMEeCTUTCSd C H300pakeHHs TOYKUM. OTBHHYMBAIOT KOJMNAUoK,
3aKpBIBAIOUINII BUHTHI CETKM HUTEH, OCNabisiOT OJUH M3 BEPTUKAIBHBIX HCIPABUTEIbHBIX
BUHTOB, U, J€MCTBYSl TOPU30HTAIbHBIMU UCIIPABUTEIbHBIMA BUHTAMH, COBMELIAIOT LIEHTP CETKU
HUTEH ¢ N300pakeHNUeM TOUKH. 3aKpenuB 0ciIa0IeHHbIE BUHTBI, IOBEPKY MOBTOPSIOT.

A
Pucynoxk 11. [ToBepka BU3HpPHOI OCH: SS — BU3UPHAs OCb;
tt — BepHOE TOJIO’KEHUE OCH BpaleHus Tpyosr; tits, toty
‘) —IOJIOKEHUE OCH BpALICHUs TPYOBI IPU KPYTe MPaBo U
KpyTe JIeBO.

Ilosepxa 3. (Bemonnenue ycioBus 3).

1. Ha mecTHOCTH BBIOMPAIOT HECKOIBKO (3 — 4) TOUeK MpUMEPHO Ha TOPU30HTE MPUOOpa U
OTIPEICIISAIOT 10 BCEM BbIOpaHHBIM HANpPABIECHUSM 3HaYeHHUS MecTa Hyns (MO) BepTHKaIbHOTO
Kpyra.

Ecnu konebanus MO mpeBbIIAIOT JOMYCTUMYIO BEMYHMHY, a TaKKe caMo 3HadeHue MO
cymiecTBeHHO Oouibiie 0, TO yciioBrE 3 CUUTAIOT HE BHIMOJIHEHHBIM.

3nauuTenbHbie KosebaHuss MO TOBOPSIT O HEUCHPABHOCTH TEOAOJIUTA, JHUOO CHUCTEMBI
BEpPTUKAIBHOIO Kpyra. lccienoBaHue HeHMCHIpPaBHOCTM U PEMOHT IPOU3BOAUTCS TOJIBKO B
CIIEAATU3UPOBAHHON MACTEPCKOM.

Ecnmu xonebanuss MO ponyctumsbl, HO BenuunHa MO Gosnbiine 0, TO 0OBIYHO BBITIOIHSIOT
ucnpasnenue MO.

Ecnu 3nauenne MO Gonblnoe, HO CTaOMIBHOE, TO, BOOOIIE TOBOPSI, MOKHO TOJIH30BATHCA
u 3TuM 3HaueHueM. Ho ynoOHee, korjaa oHo 651n3ko0 K 0, B 3TOM cilydae yrojl HakJIoHa IPUMEPHO
PaBEH OTCYETY 110 BEPTUKaIbHOMY Kpyry npu KJI.

2.V teogonutoB T30 HaBOISAIIMM BUHTOM 3pUTEIBHON TPYOBl YCTaHABIMBAIOT 3HAYCHUE
MOJIyUEHHOI0 yrja HakJIoHa (IIPU 3TOM MYy3bIpeK IMJIMHIPUYECKOTO YPOBHSA MpH aluaaje
TOPU30HTAJILHOTO KpYra JOJDKEH HaXOAMTHCS B CEPEUHE aMITyJbl), a 3aT€M BEepTHKAJIbHBIMU
IOCTUPOBOYHBIMU BUHTAMU CETKU HUTEH MepemMeniaoT n300pakeHne TOUKU Ha TOPU30HTAIIbHYIO
HUTb CETKH, TM00 B €€ LIEHTP.

VYV teomonmutoB T15 ycraHaBiMBarOT H300pa)k€HHWE TOYKM B LIEHTP CETKHM HUTEH, a
YCTAaHOBOYHBIM  BHUHTOM LWJIMHAPUYECKOTO YPOBHA  anuAaabl BEPTUKAJIBHOTO  Kpyra
YCTaHABJIMBAIOT OTCYET, COOTBETCTBYIOIIMI H3MEpPEHHOMY YIJy HakjioHa. B arom ciydae
My3BIPEK YPOBHS aJlu/1aJbl BEPTUKAIBHOIO Kpyra OTKJIOHHUTCS OT CPEIHEro IMoyiokeHus. Toraa
IOCTUPOBOYHBIMU BUHTAMH YPOBHS €r0 HEOOXOMMO BO3BPAaTUTh B LIEHTP aMITYJIbI.

[ToBepky HEOOXOAUMO MOBTOPUTH T10 IPYTOil TOUKE.

Tosepra 4. (Onpenenenne KOJUTMMAIIMOHHOMN MTOTPEITHOCTH C).

1. BEIMOTHUTH BU3MPOBAaHNE BEPTUKAIBHON HHUTHIO MpHU ABYX monoxeHusx kpyra (KII; u
KJI;) Ha ynaneHHy0 TOUYKY, HAXOSIITYIOCS TPUMEPHO HAa TOPU30HTE TTPUOOpa.

2. YV teononura T30 ocnabuth 3a)XKMMHON BUHT IOJCTaBKU HaBOJSIIETO YCTPONCTBA U
MIOBEPHYTh FOPU3OHTAIBHBIN Kpyr Ha 180°. 3aTeM 3TOT BHMHT 3a)kKaTh M MOBEPHYTH KOJIOHKY B
NepBOHAYAIbHOE MOJIOKEHHE.

V teononuta T15 MOBOPOT ropu30HTAIBHOTO Kpyra Ha 180° 0CyIECTBIAETCS ¢ MOMOLILIO
KYPKOBOI'O 3a3KUMa.
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3. BeimmosiHUTS 1.1 17181 TOM k€ TOUKHM U oryuuTh oTcueTsl Kl u KJI,.

3HaueHNE KOJUTMMAIIMOHHOW MOTPEIIHOCTH MOJIY4atoT 1Mo Gopmyrie:
¢ = 0,5 [(KIT; — KJI; +180°) + (KII, — KJI, = 180°)] (7)

Ecnu 3Hauenne KoJTMMAMOHHOM MOTPEIIHOCTH MPEBBIIIACT AOMYCTUMYIO BEJIMUUHY (7151
T30—-17,T15-0,5"), TO BEIIOJHSIOT IOCTUPOBKY.

4. BoIYMCIIAIOT TPaBUIIbHBIN OTCYET @ HA TOUKY:

a=0,5(KII, + KJI; +180°) (8)

5. HaBogsuuM BUHTOM aiujajbl TOPU3OHTAIBLHOTO KpPyra yCTaHaBIMBAIOT MPaBWIbHBIN
orcuet Ha aumbe I'K. Ilpu 3Tom nzobpaxeHne TOUKU CMECTUTCSI BOOK C IIEHTpa CeTKU HUTEH (C
BEPTUKAIILHON HUTH) Ha BEJIMYUHY C.

6. BOKOBBIMH IOCTHPOBOYHBIMH BHUHTAaMH CETKH HHUTEH COBMECTUTh €€ LEeHTp (WiH
BEPTHKAIBHYIO HUTh) C U300paKCHHEM TOYKH.

[ToBepky HEOOXOIUMO MTOBTOPHUTH 11O APYTOM TOUKE.

llosepxa 5. (Bwmonnenue ycnosus 5). Ocb 6paweHus mpyosl 001x#CHA Obimb
NnepneHOUKVIAPHA K 0CU 8paujenusi anuoaobl.

-~

\
%0° ? Al .
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| B
Pucynok 12. [Iaras noBepka Teogoaura.

1. TeoonUT yCTaHOBUTH HEAAJIEKO OT BBHICOKOIO 00BEKTa (Hampumep, CTEHbI 37aHus). B
BEPXHEH 4acTH CTeHbI BHIOpATh KaKyro-JIMOO 3aMETHYIO TOUKY Tak, YTOOBI BU3UPOBAHUE HA HEe
IPOU3BOMIIOCE TIPH HAKJIOHE BU3MPHOU OCH K TOPU30HTY pumepHo Ha 30° (puc. 12).

2. ITpu KIT u KJI BU3UpYIOT Ha TOYKY U CHOCST €€ M300pakeHUe Ha CTEHY NPUMEPHO Ha
ypoOBeHb BbICOTHI IpubOopa. B 3TOoM Mecre nyumie 3akpenuth auct Oymaru. IlomokeHue
CIPOCLIMPOBAaHHONW TOYKM Ha JHMCTE OyMmMaru OTMEYAOT M HM3MEPSAIOT MEXIy MOJTy4eHHBIMU
METKaMH pacCTOsTHUE M (B MM).

3. BBIUNCHSAIOT YIVIOBYIO IIOTPELIHOCTD

- m
|l =— 0
2M " . 9)

rae M — paccTosiHUE OT TEOJI0JIUTA JI0 CTEHHI (IIePEeBEIEHHOE B MM);

p'=3438".

[IpenenbHas BeauuuHa yriia | He A0bKHA ObITh Oobiie 0,5°. [Ipu 3HAUEHUAX YKa3aHHOTO
yria 6omeiux 0,5 ucnpaBieHrne MPOU3BOISAT B MACTEPCKOM.

IloBepka ceTkM HUTeH. BepmukanvHelli wmpux cemku Humel O00JxHCceH Obimb
NepReHOUKYIAPEH K OCU 8PAWEeHUsL 3PUMENbHOU mpPYObl.

HaBonmsaT BepTHKaIbHBIA MITPUX CETKM HHUTEH HA TOYKY W HABOMSAIIMM BUHTOM TPYOBI
WU3MEHSIOT ee HakJIOH. Ecnu m300pakeHne TOYKH HE CKOJIB3UT IO MITPUXY, CETKY HUTEH HAI0
MOBEPHYTH. J[JI1 3TOT0 MOBOPAYMBAIOT KOPIYC OKYISpa, OCIA0WB YEThIpe BUHTA €r0 KPETIeHUS
K 3puTeNbHON TpyOe (puc. 13).
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Pucynok 13. Kpennenue cetku
HUTEHN: 1— KpenéxKHbIA BUHT

~ 2 oxymspa; 2,3 —
TOPU3OHTAIIBHBIE U
BEPTHUKAIbHbBIC
WCIIPABUTENIbHBIC BUHTHI CETKU
HUTEH; 4 — ceTKa HUTEH.

IToBepka Teogo/MTA.
—Och UMIMHAPUYECKOTO YPOBHS MIPHU aMILIUTYAE TOPU3OHTAIIBHOTO Kpyra JOJIKHA ObITh
NEPIEeHIUKYIIIpHA OCH TEO0JuUTA (TOBEpKa YPOBHS);
—BusupHas ock TpyOBI JODKHA OBITH EPIEHAMKYIISIPHA K TOPU3OHTATIBHON OCH
Teo10/UTA (BLIYUCIIEHHE KOJUIUMALMOHHOM morpermnoctu): C = 0,25[(JI1-IT1£180°) + (J12-
12+1807)], rae C — KOJUIMMALMOHHAS OTPEIIHOCTb.

Tabmuua 1.
O603HaueHus Pesynbrarsl
JI1 209922’
I11 29°18
JI1-T11+180° +4°
J12 29%24°
I12 209°20°
JI2-T12+180° +4°
C +2°
C=+2
- I'opu3oHTaIBHAS OCh TEOIOJUTA IOJDKHA OBITH MIEPIICHAUKYIISIPHA K BEPTHKAIHHOU OCH;
— Mecro nynsa (MO):
Tabma 2.
Orcuer Paznoc Cpennee
NeNe KII L IO Thb SHAYCHIC OTcueTnl
TOUYEK KJI OTCUeT no BK
I'K oB yria
1 60°09° -5°02°
KII 2023
2 62032 16°11°
2°30°30”
2 242°09° 5906
KJI 2038
1 244°47 -16°04°

MO = (16°11" + [-5°06°]) + (5°06" + [-16°04])/2 = 530"
Vi1 =62°32°- 60209’ = 2923’
V= 244°47°- 242°09° = 2°38’, rae V12 - 3HaUEHHE YIJIOB HAKJIOHA.

dopma npejacraBiieHus pedyabTara: [IpenoctaBuTh OT4ET MO paboTe B TETpaad s
71a00paTOPHBIX PabOT M yCTHAs 3aIiuTa paboThl.
Kpurtepuu oOueHKH: JOTHYHOCTh NPEICTABICHHOTO MaTepuana, paluoOHAIBHOCTh
BBIOPAHHOM CTPYKTYpbI paboThl, aKKYpPaTHOCTh. HATJSAHOCTb, XapaKTEPUCTHUKA B COOTBETCTBUHU
C PEKOMEHIAINSMHU.
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- O1ieHKa «OTJIMYHO0Y» CTaBUTCS, €CJIM 3a/IaHHE BBITOJHEHO BEPHO U JAaHBI TIOJHBIC OTBETHI
Ha BOTIPOCHI.

- OLieHKa «XOPOIIO0» CTaBUTCS, €CIM XOJ BBIIIOJHCHUS 3aJlaHusl BEPHBIA, HO ObLIa
JIOTYIIIEHA OJTHA VI JIBE OIITMOKH, THOO B OTBETAX HA BOIPOCHI JOIMYIIIEHA HETOYHOCTb.

- OieHKa «y/I0BJIETBOPUTEJILHO» CTAaBUTCS, €CIIM TPHUBEICHO HEMOJHOE BBITOIHCHHE
3amanusl (YIyIICHBl Ba)KHBIE TEXHUYECKHE XApPaKTEPHCTHUKH), JTUOO B OTBETaX HA BOIPOCHI
JOMYIIEHBI TPyObIE OTHOKH.

- OLIeHKa «HEY/10BJIEeTBOPHUTEIBLHO) CTABUTCS, €CIIH 33JJaHUE HE BBITIOIHEHO.
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Tema 2.2 YriioBble U3MEPEHUS.
JlaGopaTopHas paGora Ne 2.
H3mepeHue yrioB Teo10IMTOM

Hesab padoTbi: HayunThcst TEOI0IUTOM U3MEPATH YIJIBL.

ymembw:

VY1 yuTarh CUTYyallUU Ha TUIaHAX U KapTax;

VY2 pemiate 3a1aun Ha MacIITaObL;

VY3 pemate OpsMyIo U 0OpaTHYIO T€0A€3UUECKYIO 3a/1ady.

VY4 nonp3oBaTbCsl re01e3MYECKUMU TPUOOpaMU U UHCTPYMEHTaMU;

VY5 npoBOaUTH KamepaibHble Pa0OTHI IO OKOHYAHUH I'€0/Ie3MUECKUX MOJIEBBIX paboT

Y001.02  ananu3upoBaTth 3a7auy W/WIK IPOOIEMY U BBIICIATH €€ COCTaBHBIEC YaCTH;

Y001.04  BbEBIATH U 23G(HEKTUBHO UCKATh HHDOPMAIUIO, HEOOXOIUMYIO JIJISl PEIICHUS
3a[a4u ¥/UIU IPOOIIEMBL;

VYo 01.09 OLICHUBATbH PE3YNbTAT U MOCIEICTBUS CBOUX JACHCTBUIA (CaMOCTOSATEIBHO UITU
C TIOMOIIBIO HACTABHUKA);

Vo0 02.02 OTIPEeIEIATH HEOOXOAMMbIC HCTOYHUKN HH(DOpMAITNH;

¥002.03 maHupoBaTh  Ipolecc  IOUCKA;  CTPYKTYpUpOBaThb  IOJIYy4YaeMYIO
uHpopmaruio;

¥Y002.04  BBIIENATH HaMOOJEE 3HAUNMOE B TIepeuHe HH(popMaIumy;

Y0 02.05  oleHUBATh MPAKTHYECKYIO 3HAYUMOCTD PE3yIbTATOB MTOMCKA;

¥002.06 odopMisATh pe3yabTaThl MOWCKA, MPUMEHSTH CPeACTBa HMH(OPMAIIMOHHBIX
TEXHOJIOTHH JIs perieHus npodeccnoHanbHbIX 3a/a4;

Y003.02 npuMeHSTH COBPEMEHHYIO HaydHYIO TPOGECCHOHATBHYIO TEPMUHOJIOTHIO;

Y0 04.03  »ddexTuBHO paboTaTh B KOMaH/IC.

MarepunanbHoe obecrieyeHue:

CraHuus, TaTUB, TEOJOJIUT, OJIEH A, 3aKPENUTENbHBII BUHT TEOJOIUTA, OMOPHBIE TOUKH,
JMHEeMKa, METOANYECKHE YKa3aHUs, ONTOPHBIE MJIaKaThlI.

3aganue:

1 U3mepsATh TOPU3OHTATIBHBIN YTOJl MO0 WHANBUAYAIBHBIM 33JaHUSIM.
2 V3mMepATh MarHUTHBIN a3UMYT 110 UHAUBUAYAIbHBIM 33aHUSIM.

3 U3mepsTh BepTUKAIBHBIE YTIIbI 10 HHAUBUIYATIbHBIM 33JaHUSIM.

Iopsinok BbINOJIHEHUS PA0OTHI:

1 M3MepeHue ropu30HTAIBHOTO YIJIa 110 UHANBUIYATbHBIM 33/IaHUSIM.
2 V3aMepenre MarHuTHOTO a3uMyTa 10 MHIUBUIYATbHBIM 3aJaHUSIM.
3 N3MepeHune BepTUKAIbHBIX YIJIOB IO MHAUBUAYAIbHBIM 3aJaHUSIM.
4 BrIBOIBI

Xopn paborsr:

HN3mepenne ropm3oHTANbHBIX YIJIOB. V3MepeHne ropu3OHTAILHOTO yIia BBIMOIHSIOT
cnocoboM mnpuemoB. Ilpu wH3MepeHHH HECKOJIbKUX YIJIOB, HMEIOMIMX OOIIyI0 BEpLIUHY,
MPUMEHSIOT CIOco0 KpYroBbIX NpueMoB. PaboTy HauMHAIOT C YCTAaHOBKHM TEOHOJUTa HaJ
LIEHTPOM 3HaKa (HampuMep, KOJIBIIIKA), 3aKPETUISIONINM BEPIINHY YIJia, U BU3UPHBIX 1ieJei (BeX,
CHeIMaJIbHbIX MapOK Ha IITaTUBAaX) Ha KOHIIaX CTOPOH yTJa.

YcraHoBKa Teof0JMTa B padouee MOJ0KeHHE COCTOMT U3 LIEHTPUPOBaHUSA NpHOOpa,
TOPU30HTUPOBAHUS €T0 U (POKYCHUPOBAHUS 3PUTEIBHOU TPYOBI.

IlenTprpoBanne BBIOJHAIOT C IIOMOIIBKO OTBECA. YCTAHABIMBAIOT IUTAaTHUB HAaJ
KOJBIIIKOM TakK, 4YTOOBl IUIOCKOCTh €ro TOJOBKM OblJa TOpPU3OHTajbHA, a BbICOTA
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COOTBETCTBOBAJIA POCTY HAOIOATENsl. 3aKPEIUIAIOT TEOAO0INUT Ha ITATUBE, [TOJIBELIMBAIOT OTBEC
Ha KPIOYKE CTAaHOBOT'O BMHTA U, OCIA0MB €ro, MepeMeNaloT TEOA0JIUT 110 TOJIOBKE IITAaTHBA J10
COBMEILIEHUS OCTPUS OTBECA C LEHTPOM KOJIBIIIKA. TOYHOCTH IEHTPUPOBAHKS HUTSHBIM OTBECOM
3—5 Mm.

[Tonp3ysch ONTHYECKUM LIEHTPUPOM, TEOAONMUTA (€CIM TAKOM y TEON0JIMTa MMEETCs),
CHayaja HaJaO BBINOJIHUTH TOPU3OHTUPOBAHUE, a 3aTeM LEHTpUpOBaHHE. TOUYHOCTH
LEHTPUPOBAHUS ONTUYECKUM LEHTPUPOM | — 2 MM.

I'opu3oHTHpPOBaHHME TEOJ0JMTA BBHIIOJIHAIOT B cienymoomeM nopsake. IloBopaunBas
anuaany, ycTaHaBIMBAIOT €€ YPOBEHb 110 HAIIPABIICHUIO JBYX IOJABEMHBIX BUHTOB, U, Bpalllas UX
B pa3Hbl€ CTOPOHBI, IPUBOJAT IY3bIPEK YPOBHSI B HYJIb-IIyHKT. 3aTEM IIOBOPAYMBAIOT aluiany
Ha 90° 1 TpeTbUM NOABEMHBIM BUHTOM CHOBA IPUBOJAT ITY3BIPEK B HYJIb-ITYHKT.

®oxkycHpoBaHHE 3PUTENbHON TPYObI BBINONHAKT “NIO0 THazy’ MU N0 IpeaMeTy’ .
®dokycupys “mo riasy’”’, BpalleHHEM IUONTPUMHOTO KOJIbIA OKYJsApa MTOOMBAIOTCS YETKOTO
nzo0paxeHuss cetku Huteil. dokycupys “no mpeamery”’, Bpalas PYKOSITKY KpeMalbepsbl,
JOOMBAIOTCS YETKOro M300paxkeHus: HabmogaeMoro npeamera. @okycupoBaHue JOKHO OBbITh
BBIIIOJTHEHO TakK, 4YTOObl MpHU [OKAYMBAaHUM TOJIOBbl HaOionarens u300pakeHue He
NIEPEMELIAJIOCh OTHOCUTEIBLHO IITPUXOB CETKH HUTEH.

HN3mepenue yria cnocodom npuemos. [Ipuem coctout u3 aAByx nosnynpueMos. IlepBbiii
MOJIYNPHEM BBIIOJHAIOT MPU MOJIOKEHUH BEPTHKAJIBHOTO Kpyra ciieBa OT 3pUTEIbHON TPYyOBI.
3akpenuB JIUMO U OTKPENUB aauAay, HABOJAT 3pUTENbHYIO TpyOy Ha MPaByl0 BU3SHUPHYIO 1IEJIb.
[Tocne Toro kak HabIHOAAEMBIN 3HAK IOMAJ B I10JI€ 3PEHUS TPYOBI, 3aKUMAIOT 3aKpENUTEIbHbIE
BUHTHI aJINJa/ibl U 3pUTEIILHON TPYObI U, JEMCTBYS HAaBOISAIIMMU BUHTaMM ajluazbl U TPYOBI,
HaBOJAT LIEHTP CETKHM HUTEH Ha M300pa)keHHWe 3Haka M OepyT OTCUYET IO TOPU3OHTAIBHOMY
Kpyry. 3aTeM, OTKpEeNnuB TPYOy M ajuIaay, HaBOAAT TPyOy Ha JIEBYIO BH3HPHYIO LIENb U OepyT
BTOpPOM OTCYET. Pa3HOCTH IIEPBOro U BTOPOro OTCYETOB JAET BEIMUUHY U3MEPAEMOro yriia. Eciu
HEPBBI OTCYET OKA3AJICS MEHBIIE BTOPOTO, TO K HeMY MpuOaBIstoT 360°.

Bropoii nostynpueM BBIIOJIHAIOT IPU MOJIOKEHUH BEPTUKAIBHOIO Kpyra CIpasa, sl 4ero
NepeBOJAT TpyOy depe3 3eHUT. UToObl OTCUETHI OTINYAIUCH OT B3ATHIX B IIEPBOM IOJIyIIpUEME,
CMeLIaloT JMMO Ha HECKOJBKO TIpaaycoB. 3aTeM M3MEpEHHUs BBINOJHAIOT B TOW JKe
MOCJIEI0BATENbHOCTH, KaK B IEPBOM IOJTyTIpUEME.

Ecnu pesynbraThl M3MepeHUs yria B HOJIynpuéMmax pasnuyarorcs He Oonee ABOHHON
TouHOCTH mpubopa (to ectb 1’ g Teomonuta T30), BBIYMCIAIOT CpeaHEEe, KOTOpOE U
MPUHUMAIOT 3a OKOHYATEIbHBIN pPe3yibTar.

ITonsiTue 00 M3MepeHHH CMOCOOOM KPYrOBBIX IIPHEMOB HECKOJBKHUX YIVIOB, UMEIOIINX
obmyro BepumHy. OHO W3 HaIpaBieHUN MPUHUMAIOT 3a HadanbHoe. [loodepenHo, mo xomy
YacOBOM CTPEJIKH, NMPH KPyre CjlIeBa HaBOAAT TPyOy Ha BCE BHU3UPHBIC LIEIM U OEpyT OTCUETHI.
[Tocnennee HaBeleHHE BHOBb JENAlOT Ha HayalbHOE HalpaBieHHE. 3aTeM, NepeBels Tpyoy
yepe3 3¢HUT, BHOBb HAOJIOJAI0T BCE HAIPABICHUS, HO B 0OPaTHOM HOpsiIKE — MPOTHB YacOBOU
CTpenku. V3 oTCUeToB mpu Kpyre cieBa U Kpyre clipaBa HaxoJsAT CPEAHHME U BBIYMTAIOT U3 HUX
CpellHEE 3HAUYEHWE HA4dalbHOrO HampasieHUs. [loiydaroT CHOMCOK HampaBlIEHUH — YIJIOB,
OTCUUTHIBAEMBIX OT HAaYaJIbHOT'O HaIpaBJICHUS.

HN3mepenne BepTHKAJBHBIX YIJVIOB. [l N3MEPEHNS BEPTUKAIBHBIX YIJIOB CIIY>KUT
BEPTUKAIBbHBIN KPYT TE€OI0JINTA, )KECTKO YKPEIIJICHHBIN Ha OCH 3PUTEIbHONU TPYOBI 1
BpAILAIOLIMICSA BMECTE C HEH. B TOUHBIX TEOA0IMTAX COOCHO C BEPTUKAIBHBIM KPYTOM KPEUTCS
anuaza BEpTUKAJIbLHOTO Kpyra ¢ OTCYETHBIM YCTPONHCTBOM U COOCTBEHHBIM YPOBHEM HIIU
KOMIIEHCATOPOM YTJIOB HAaKJIOHA, ET0 3aMEHSIOLIIM.

B teopommrax T30 orcueTHOE yCTPONCTBO BEPTUKAIBHOTO KPYyra YKpPEIJIEHO HEMOABUKHO
B CTOHKE TEOJO0JIMTA, & €T0 YPOBHEM CIYKUT YPOBEHb IIPH aJdUAaJ€ MOPU30HTAIBHOIO KpyTa.
[Tpu u3MepeHun BepTUKAIBHOTO YIJla MY3bIPEK YPOBHS MPUBOAST B HYJIb-IYHKT MOJIBEMHBIMU
BUHTAMH IO/ICTaBKU. BepTuKaabHbIE KPYT'H pa3HBIX THUIIOB TE€OJOIUTOB OLM(POBAHBI PA3IHUUHO,
OTYero pasznuyaroTcsi (pOpMysbl BBIUMCICHUS BEPTUKAJIBHBIX YIJIOB IO MOJIYYEHHBIM B XOJ€
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M3MepeHuil orcyetaM. PaccMoTpuM M3MepeHHe yriioB HakioHa teogonuTom T30. Otcuer nmpu
TpyOe, pPACHONOKEHHONH TOPU3OHTAJIBHO, M TMY3bIPbKE YPOBHS B HYJIb-IIYHKTE HAa3bIBACTCA
Mmecmom Hyns eepmukanvrozo kpyea (MO). [1ns uamepeHus BepTUKAIBHOTO YIJia HaBOAST TpyOy
Ha BU3UPHYIO 1I€JIb IPU ABYX MOJOXKEHUSIX BEPTUKAIBHOIO Kpyra (ClieBa U CIpaBa) U, IPUBOAS
KaXKIBIH pa3 My3bIpeK YPOBHS B HYJIb-IYHKT, O€pYyT OTCUETHI IO BepTHKaIbHOMY Kpyry: JI (;1eBO)
u I1 (mpago).

O4eBHUIHO, YTO YTOJI HAKJIOHA paBEH Pa3HOCTH OTCUETOB IMPH TPyOe, HABEJICHHOM Ha Lieb
U TIpHU TpYyOe, paCHOJI0KEHHOHN ropru3oHTaNIbHO. [l0aTOMY A1 KpyTra ciieBa HaluIIeM:

v =JI - MO. (10)

AHaAJIOTUYHO, y4uTHIBas oUM(POBKY BepTHKaibHOro Kpyra T30, rae mpu Kpyre crpasa
OTCYETHI COMPOBOKIAIOTCS MPOTUBOMOJIOKHBIM 3HAKOM (ITOJIOKUTEIbHBIE YIJIbl 3HAKOM MHUHYC
¥ Ha000pOT), HAITUILIEM:

v=MO0-II (11)
N3 popmyn (10) u (11) Haxomum GopmMyIisl yriza HAaKJIOHA U MECTa HYJISL.
J-11
V=——,
2
J+11
MO = % . (12)

B psine cinyuaes, onpenesnsst yriibl HakJIOHa, OTPAaHUYMBAIOTCS U3MEPEHUSIMU IIPU OJTHOM
MOJIO’KEHUU BEPTUKAIBLHOTO Kpyra (clieBa wiu crpasa). Torna nois3yrores popmysnoit (10) umu
(11), anst wero mpeaBapUTEIBHO HEOOXOAUMO OIPENESIUTh MECTO HYJISI, U3MEPHB KaKOH-HHOYIb
YrOJI TIPH JIBYX MOJIOKEHUSX BEPTUKAIBHOTO KPYra U BBIUKCIUB MECTO HYIs 1o ¢hopmynie (12).

Boruncnenus no ¢popmynam (10) — (11) ynpomatrores, korna M0=0. [Toatomy, eciau mecto
HYJISl BEJIMKO, €ro ucnpasiisitoT. [Ipu kpyre cieBa U Mmy3bIpbKe YPOBHS B HYJIb-IIYHKTE HABOJST
TpyOy Ha TOYKY, IO KOTOPOH OIpenessuii MEeCTo HyJs. BpaiieHueM HaBOIAIIEr0 BUHTA TPYObI
YCTaHABIMBAlOT HAa BEPTUKAJIBLHOM Kpyre OTCHUET, paBHbIM yriay HakioHa V. Ilpu stom
U300paXeHHe TOYKM CMECTUTCS U3 IEeHTpa CeTku HuTe. J[leficTBys BepTHKaIbHBIMU
WCIIPAaBUTETLHBIMU BHHTAMH CETKM HUTEH, CMEIIAIOT CETKY TakK, 4YTOObl M300paK€HUE TOYKH
0Ka3aJIoCh B [IEHTPE CETKU. YUUTHIBAsi YTO TENEPh TpyOa HaBeleHa Ha TOUKY C yIJIOM HaKJIOHA V,
U OTCUET MO BepTUKAIbHOMY Kpyry paBeH JI = v u3 paBerctBa (10) Buaum, 4TO MECTO HYIs
cTasio paBHO Hyim0 MO = 0.

dopma npeacTaBieHus pe3yJbTara:

Odopmnennas pabota mpea0CTaBIACTCA MPETOIaBaTeNi0 Ha TIPOBEPKY B TETPAIHU, WU TI0
CpeICTBaM HCMOJIb30BaHUs 00pa3oBarenbHoro nmopraia MI'TY

Kpurepun oumeHKH: JIOTUYHOCTH IMPEACTAaBICHHOIO MaTepHala, palloHalIbHOCTh
BBIOpAHHOM CTPYKTYphI pabOThl, aKKYPaTHOCTh. HATJISTHOCTh, XapaKTEPUCTUKA B COOTBETCTBUU
C PEKOMEHAAIMSIMH.

- OLIeHKa «OTJIMYHOY» CTaBUTCS, €CIIM 3aJaHHE BBIIIOJHEHO BEPHO U JIaHBI TIOJHBIE OTBETHI
Ha BOTIPOCHI.

- OLIeHKa «XOpoII0» CTaBUTCS, €CIM XOJl BBIIOJHEHUS 3a/JaHusg BEpHbI, HO ObLIa
JIOTyIIIeHA OJTHA WJIH JIBE OIIMOKH, THOO B OTBETAX HA BOMPOCHI JOMYIIEHA HETOYHOCTb.

- OLIeHKa «y/JAOBJIETBOPUTEJIbHO» CTABUTCS, €CJIM IPHUBEIECHO HEIMOJIHOE BBIMOJIHEHHE
3aaHusl (YIYIIEHBl Ba)KHBIE TEXHUYECKHE XapaKTePUCTHUKH), TUOO B OTBETaX Ha BOMPOCHI
JOTYIIEHBI TPYObIe ONTHOKH.

- O11eHKa «Hey/0BJIeTBOPUTEIbHO) CTaBUTCS, €CIIU 33JJaHUE HE BBIIIOJIHEHO.

52



Paznen 3. TEOJIE3MYECKNE CbEMKU
Tema 3.3 I'eomeTprueckoe HUBEJINMPOBaHUE
JladopaTropnasi padora Ne 3.
PaGora ¢ HuBesmpoM. BoinosiHeHHe noBepok HUBeMpa. O0padoTka pe3yIbTaTOB
HUBEJIHPOBAHUS

Heab padorei: M3yunTh ycTpONHCTBO HUBENUPA, BHIIOIHUTH MEPBYIO MOBEPKY HUBEIHPA,
HAY4YHUTHCS OpaTh OTCUYETHI 10 pEeHKe.

Boinosainus pa6ory, Bel Oynere:

YMETh:

V1 uuTaTh CUTYyallUH Ha IUIAHAX U KapTax;

VY2 pemaTh 3a/1a4u Ha MacCIITaOBI;

V3 pemats npsiMyro 1 00paTHYIO re0Ie3NUECKYIO 3a/1ady.

VY4 nonb30BaTbcs re0e3NYECKUMU MPUOOpaMH U HHCTPYMEHTAMU,

V5 npoBoauTh KamepaabHble pa0OTHl IO OKOHYAHUU T'€0/I€3UUECKUX MOJIEBBIX padoT

Y001.02  ananu3upoBath 3a/1a4y W/WIH MPOOIEMY U BBIICIATH €€ COCTaBHBIC YaCTH;

Y001.04  BeIABIATH M 3PPEKTHBHO UCKATh HH(OPMAIHIO, HEOOXOAMMYIO JJISl PEIICHHS
3aJ1a4M U/UIU TPOOIEMBL;

Y001.09  oueHuBarh pe3yabTaT U MOCIEACTBUS CBOMX ACHUCTBUN (CAMOCTOSITEIHHO WIIH
C TIOMOIIIbIO HACTABHUKA);

¥002.02  ompenensTs HEOOXOIUMBIE HCTOYHUKH WH(POPMAIINH;

Y002.03 nmnmaHupoBaTh  Mpolecc  IOHMCKA;  CTPYKTYpUPOBATh  MOTYy4aeMYIO
uH(pOpMaLILIO;

Y0 02.04  BbIIENATH HauOOJIEE 3HAYMMOE B IEpeYHE HHPOPMAIIHH;

¥Y002.05  omeHuBaTh NPAKTUUECKYIO 3HAYUMOCTH PE3yJIbTATOB MTOUCKA;

Y002.06 odopmiaTh pe3ynbTaThl MOKWCKA, MPUMEHSATHh CPEACTBa HWH(OPMAIMOHHBIX
TEXHOJIOTHH JUIsl perieHns mpodeccnoHalbHbIX 3aj1a4;

¥003.02 npuMeHATbh COBPEMEHHYIO HayyHYIO TPOGECCHOHATBHYIO TEPMUHOJIOTHIO;

Y0 04.03 »ddexTuBHO paboTaTh B KOMaH/IE.

MarepunanbHoe obecnieyeHue:

LITaTUB, HUBEIIUP, 3aKPENUTENbHbII BUHT HUBEIUPA, METOJANYECKUE yKa3aHUs, ONOpPHbIE
TOYKH, CTAHIIMS, peiKa.

3aganue:

1 MI3yunTth yCTpOKWCTBO HUBEIIHPA.

2 BBINOJIHNATE NIEPBYIO OBEPKY HUBEIMPA: ONPEAEIEHUE, PUCYHOK, PE3YNIbTAT, BEIBOL;

3 HayuuTbcst HAaBOUTH 3pUTENBHYIO TPYyOy Ha peiiky u OpaTh OTCUETHI.

ITopsinok BbINOJIHEHHS PadOTHI:

1 JIaTp XapakTEpUCTUKY ¥ U3y4NUTh YCTPONCTBO HUBEIMPA.

2 IlepBas moBepKka HUBEIUPA.

3 HayuuThcst HAaBOIUTh Ha peiiky U OpaTh OTCUETHI.

4. Ilony4unte MHCTPYMEHT.

5. YcTaHoBUTE HUBENIUP HA MITAaTUB, 3aKPETIUTE €r0 CTAHOBBIM BUHTOM HHUBEIUPA.

6. YcTaHOBUTE HUBEIHP B pabouee MoI0KeHUe, TPHXKIbI MEHSIS BBICOTY MHCTPYMEHTA.

7. CaMOCTOATENBHO BO3BMHUTE 10 PEMKE OTCUETHI C 4-X TOYEK.

8. IIpoBeanTe CaMOKOHTPOJIb OTCUETOB.

9. Hapucyiite 0TCYET O YEPHOU U KPAaCHOM CTOPOHAM PEUKHU.

10. Caenaiite BBIBOABI.

11. BeimosHUTE TpY MOBEPKHU HUBEIHPA.

12. Tlo xaxxaoi moBepke opopMHUTE B TETPaaU MOPSIOK pabOTHl M BBHIBOJ O BBIOJHEHUU
YCIIOBUSL.
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13. Onpenenure NpeBbIIEHUE C JBYX CTAHIIHM.

14. OopmuTte OTUET B TETPAb.

Xoxa padoThI:

Huequpbl ¢ ypoBHeM NpH TpyOe CHA0XEHbI TOYHBIM LWJIMHAPUYECKUM YPOBHEM,
IPUBOAUMBIM U1 U3MEPEHUI BMECTE CO 3pUTENIbHONW TpyOOi B rOPU30HTAIBHOE IOJOXKEHUE
BpyuHyto. HuBenupamu ¢ ypoBHEM IpH TpyOe SBIISIOTCS HUBETUPHI POCCUHCKOTO MPOU3BOICTBA
H-3, H-05, 3H5JI u np.

HuBequpbl ¢ KOMIEHCATOPOM YIVIOB HAKJIOHA OTJIMYAIOTCS HAIWYHEM YCTPOMCTBA,
aBTOMATHUYECKH IPHUBOJSAILIEIO BHM3MPHYIO OCh 3pHUTENBbHOM TpyObl B TOpPU30HTAIBHOE
nonoxenne. Komnencatop paboraer B npeaenax 12 — 15, mosromy npubop npeaBapuTenb-HO
YCTaHABJIMBAIOT B paboyee MOJOXKEHHUE MO KPYIJIOMY YpOBHIO. TakMMH HUBEIHUPAMHU SBISIFOTCS
H-3K, 3H2KJI u np.

HuBeaupbl ¢ onTHYecKMM MHKpoMeTpoMm (Hanmpumep, HuBenup H-05) umeror nepen
00BEKTHBOM CTEKJIIHHYIO IUIACTUHY, [OBOPOTHI KOTOPOW BOKPYI €€ TOpU30HTAJIBHOM OCH
CMEIIAIOT JIy4YH CBETA MapajuIeIbHO CaMHUM cede. DTO MO3BOJISET HABOIUTH BU3HUPHYIO OCh TOYHO
Ha IUTpUX pelku. BennunHa cMmemieHuss u3MepseTcs ONTHYECKMM MMKPOMETPOM, ueM
JOCTUTAETCS BBICOKAsi TOYHOCTh OTCYETA IO pPerKe.

JlazepHble HMBeJIMPBI U3Ty4alOT BUAMMBIM Iy4dok cBeta. OTcyer OepyT MO CBETOBOMY
IIITHY Ha pEHKe.

Lin¢ppoBbie HUBEIUPbI ABTOMATUYECKU (OPMHUPYIOT OTCUET IO perKe, LIKana KOTOPOM
npescTaBisieT coooi mTpruxoBoi KoJ. CHa0KeHbl KOMIIEHCATOPOM YIJIOB HakJIoHAa. OTCUYETHI 110
pelikaM pPerucTpupyroTCs Ha MarHuTHOM Hocutene. IIpumepoM Takoro mnpubopa siBiseTcs
ausenrp SDL30M, Snonus.

Ilo TOYHOCTH HUBEIMPHl [JEJIAT HAa BBICOKOTOYHBIC, TOYHbIe U TeXHHYECKHE B
3aBHCUMOCTH OT BEJIMYMHBI CpPEIHEH KBaJApaTHMYECKOW MOTPEHIHOCTH My H3MEpPEHHS
npeBbIIeHus Ha 1 KM 1BOWHOTO X012 (Tadu. 3).

Tabnuua 3.

TuIbl HUBEIUPOB TouHOCTB IIpuMepsl HUBEIUPOB

BricokoTouHBIE mp < 0,5 MM H-05 (Poccus), PL1 (Snonus)

TouHnble mp < 3 MM 3H2KJI, H-3, H-3K (Poccus), C300
(Anonus), DSZ3(Kuraii)

TexHuueckue mp < 5 MM 3HS5JI (Poccust), AT20D (Kwurait)

Hugesup ¢ ypoBHeM npu Tpyoe

Husenupom ¢ ypoBHeM mpu TpyOe siBisiercsi, Hanpumep, HuBenup H-3. Ero ycrpoiicTBo
MOoKa3aHo Ha puc. 16.

Jls BBIMOJIHEHMS] W3MEPEHUN HUBEIUDP YCTAHABIMBAIOT Ha ILITATUBE U IOJbEMHBIMHU
BUHTaMU 7 MPUBOJAST B HYJIBITYHKT Iy3bIpEK KPYIJIoro ypoBHs 5. [lonb3ysich 3aKkpenuTeIbHBIM
3 ¥ HaBOASIIUM 4 BUHTAaMH, HaBOJAT 3pUTENbHYIO TpYOy Ha peliky. BpaienueM quontpuitHoro
Kosblia okyasipa 10 ¢okycupyror TpyOy “mo ria3y” M BpalleHHEM TOJIOBKH (DOKYCHPYIOIIETO
BUHTa 2 — “mo mpeamery”’. B mone 3penuss TpyObl OynyT BUIHBI IUTPUXU CETKH HUTEH,
n300pa’keHre HUBEIMPHOM PEeHKH U B OTAEIHHOM OKOIIKE — H300pa)KeHHs JBYX ITOJOBHUHOK
WIMHJIPUYECKOTO YpOBHS (pHc. 16).
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Pucynok 16. YcrporictBo HuBenupa H-3:

1 — 3purenpHas TpyOa; 2 — (GOKYCHUPYIOIIMH BHHT 3pHTEIbHON TpyOsI; 3, 4 —
3aKpENUTEIbHBIA U HABOJALIUN BUHTBI, 5 — KPYIJIbl YpOBEHb; 6 — HMCIPABUTEIbHBIE BUHTHI
KpYIJIOrO ypOBHS; 7 — IOJbEMHBIE BUHTBI; 8 — IIOCTaBKa; 9 — 31eBallMOHHBIN BUHT; 10 — OKyIsip
C JMONTPUHHBIM KOJBLIOM Al (OKYCUPOBKM TpPyObl 1o ria3y; 11 — ucnpaBuTenbHbIE BUHTHI
LWIMHIPUYECKOTO YPOBHS; 12 — NMIMHIPUYECKUN YPOBEHBD.

Bpamas sneBanmonsbiii BuUHT 9 (puc. 16), u3MeHsOmMA HAKIOH Tpyosl 1 u
LWIMHAPUYECKOT0 YpOBHA 12, MpUBOJAAT OCh YPOBHS B TOPU3OHTaIbHOE MoJjoxkeHue. Och
YPOBHSI TOPU30HTAJbHA, €CJIM €ro Iy3bIPEK HaXOAMUTCS B HYJBIYHKTE, HAa UYTO YKa3bIBaeT
COBMEIIICHNE KOHIIOB N300paKeHUH MOJIOBUHOK YPOBHS B IT0Jie 3peHus TpyOsl (puc. 17). Otcuer
OepyT Mo cpeAHEMY IITPUXY CETKH HUTEH.

Pucynox 17.
ITone 3peHus
3pUTEIBHOMN TpYyOBI

HUBEIIUpA: OTCYET MO
petike paBeH 1449 mm

IloBepku HUBeIMpa

HeoOxonrMasi TOUHOCTh HUBEIUPOBAHUS MOXKET ObITh JOCTUTHYTA TOJBKO B TOM Cllyyae,
eciu o0ecreyeHo BEpHOE B3aMMOPACHOJIOXKEHHE OCHOBHBIX oceil HuBenupa. [l KoHTposs
peIbsABIsSEMBIX K TpUOOpy TpeOOBaHUI B Hayalle U MEPUOJANYECKU B XOJ€ paOdOT BBIMOIHSIOT
NOBEPKU HUBENUpPa. OCHOBHBIMU IIOBEPKAMH SIBIISIIOTCS CIIELYIOIIHNE.

IToBepka kpyrioro ypoBHsi. Ocb Kpy2n020 ypo6Hs O00NdHCHA OblMb NApaulesbHd OCU
epawjenus npubopa.

[TonpeMHBIMH BHUHTAMU HUBEIUpPA MPHUBOIAT MY3BIPEK KPYIJIOrO YPOBHS B HYNb-IIYHKT.
[ToBopaumnBarot HuBenup Ha 180° Bokpyr ocu ero BpamieHus ii (puc. 18). Ecnu mocne noBopora
Iy3BIPEK OCTAJICS B HYJIb-IIYHKTE, IPOBEPSIEMOE YCIOBUE BBIIOJIHEHO — OCh KPYIJIOrO YPOBHS €€
napaJuiebHa OCH BpalieHus mpuoopa ii.

Ecnu my3bipek yuien U3 HyJdb-TIyHKTA, UCIIPAaBUTEIbHBIMU BUHTAMU 2 U3MEHSIOT HAKJIOH
YPOBHSI TaK, 4TOOBI ITy3bIPEK CMECTHIICS B CTOPOHY HYJIb-IIYHKTa Ha MOJOBUHY OTKJIOHEHUs. J{ns
MOBOPOTA UCIIPABUTEIbHBIX BUHTOB IMOJIb3YIOTCS HIMHIBKOM.
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Pucynoxk 18. Ocu 1 ucripaBuTENbHBIE BUHTHI

A ik HUBEJHpa: SS — BHU3HUPHAS OCh 3PUTEIBHOM
T~ *tpyOsr;
|[ il — ocp Bpamienus mpubopa; UU — OCh
[UTHHIPUIECKOTO YPOBHSI,
_ €e — 0Ch KPYIJIOrO YPOBHS;
i 1 — UCIIPaBUTEIIBHBIC BUHTBI
¢ X [UTHHIPAIECKOTO YPOBHS,
2 — WCHpaBHUTEIBHBIC BHHTBI KPYIJIOrO
YPOBHSL.

IloBepka HWIMHAPHYECKOTO YPOBHSA. OCb YUTUHOPUHUECKO20 YPOBHS OOINCHA Oblmb
napaiesbHa GUUPHOU OCU 3PUMENIbHOU mMPYObl.

Y BBICOKOTOUYHBIX U TOYHBIX HUBEJIUPOB MPOEKIUS HAa OTBECHYIO IIOCKOCTh YIJia MEXIY
OCbI0 LIMJIMHAPUYECKOTO YPOBHS M BU3UPHOM OCBIO HE JIOJKHA npeBbimarh 10". 1o o3Havaer,
4yro mpH paccrosHuu g0 peiiku d = 100 M gomycTiMa ommMOKa B OTCUETE IO peiKe H3-3a
HenapasuieIbHOCTU OCU

10"

YPOBHSL U BU3UPHOW OCH, HE IPEBbIIIAIOIIAS — d =5 mm, e p =206 265" — gucno

CEKYH/] B O/IHOM paJiuaHe.

[ToBepka BBIMOIHSACTCS ITyTEM U3MEPEHUS] OJJHOTO M TOTO K€ MPEBBIMICHHS TBAXKIbI — U3
CepeIMHBI U C HEPABHBIMU PACCTOSHUSAMHU JI0 PEEK.

Ha paccrosnum 75 — 100 M apyr oT aApyra 3aKkpeIUIsilOT JABE TOYKM, Ha KOTOpbIE
ycTaHaBIMBaIOT perku (puc. 19). B cepenune, Ha paBHBIX PACCTOSHUAX OT PEEK YCTAHABIMBAIOT
HUBEJIMP U, IPUBOJIS MTY3bIPEK [IUITMHIPUIESCKOTO YPOBHSI B HYJIb-ITYHKT, OepyT oTcUeThl & U b 1o
pelikaM U BBIYMCIISIOT NPEBBIIICHUE:

h=a-b. (13)

Ecnu Bu3upHasi ock TpyObl HE MapajielibHa OCH YPOBHS M MOTOMY HAaKJIOHEHA Ha yrodi I,
TO BMECTO BEPHBIX OTCYETOB @ M D OyayT mpodreHsl oTcueTsl 83 U by. Benmencreue paBeHcTBa
paccTosHMIA 10 peeKk OMMOKKA B 000MX OTcueTax OyayT ofnHaKoBbIMHU, Aa = Ab. BerumcienHoe
IIPU TOM IpeBbIIIEHUE OyJIeT PaBHO:

h=a-bi=(@+Aa)—(b+Ab)=a-h. (14)

CrnenoBarenbHO, HECMOTPSI Ha OUIMOKH OTCYETOB, BbI3BaHHBIE HEMAPAJIJIEIbHOCTBIO OCH
YPOBHSI M BU3UPHOM OCU TpyOBl, MPEBBIIIEHNE, BHIYUCICHHOE 110 U3MEPEHUSIM U3 CEePEIUHbI —
BEPHOE.

Pucynok 19. IloBepka nunuHapruyeckoro ypoBHs. M3MepeHus u3 cepeauHsl
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HuBenup nepeHoCsT W yCTaHABIMBAIOT HA PACCTOSTHUU 2—3 M OT OJHOM U3 peek (puc. 20).
Bepyr otcuer b, mo OmmkHe#t peiike. BBUIY ManocTH pacCTOSHHS 10 PEHKH MOTPELIHOCTH B
orcuyere Dy, BhI3BaHHAs HAKJIIOHOM Jiyda BU3MpOBaHHs, Mana. [lostomy orcuer by cuutaror
0e301TMO0YHBIM.

Pucynok 20. IloBepka mMIMHAPUYECKOrO YpOBHsS. J3MepeHuss ¢ HEpaBHBIMHU
PacCTOSHUSAMU 10 PEEK

Boruncnsitor orcder, KOTOpbIi JOKEH ObITh Ha JaJbHEW pelKe, eciau Jyd BU3HPOBAHUS
rOpH30HTalleH: ag = by + h.

HaBonsaT HUBenmup Ha AaNbHIO peiiKy U OepyT ¢akTtudeckuid orcyer ap. CpaBHUBAIOT
BBIYUCIICHHBIN U (PaKTUUYECKUI OTCUETHI.

Ecnu BbluMCIEHHBIN @g U (PAKTUUECKUM p OTCUETHI Pa3IMUYalOTCs MEHbIIE, YEM Ha 5 MM,
TO CUUTAIOT, YTO OCh LIMJIMHAPUYECKOrO ypOBHS UU napasuieabHa BUSUPHOM OCH SS.

Ecnu BBIYMCICHHBIA W (PAaKTHUECKUH OTCUETHI Pa3iIMYaroTCcs OOJbIIe, YeM Ha 5 MM, TO
HOJIOKEHHUE LIUJIMHIPUUECKOTO YPOBHS HEOOX0AUMO UCTIPABUTD.

[ 5TOrO 351eBaliMOHHBIM BUHTOM HABOJSAT CPEIHHUM IITPUX CETKA HUTEW HA OTCUET dg 110
JanbHel peiike. [Ipm 3TOM my3bIpeK LMIIMHAPUYECKOTO YPOBHSA YHAET U3 HYJb-IIyHKTA.
BepTukanbHbIMU HCIIPABUTEIBHBIMY BUHTAMU MPUBOJAT MYy3bIPEK IMIIMHIPUUYECKOTO YPOBHS B
HYJb-ITYHKT, COBMEIIasi N300pa’keHMs KOHIIOB MTOJIOBUHOK ITy3bIPbKa B 110JIE€ 3pEHUS TPYOBI.

VYV HHBEIHPOB C KOMIIEHCATOPOM YIJIOB HAKJIOHA LUJIUHAPUYECKOTO YPOBHS HET, U IIPHU
BBINOJIHEHUH [TOBEPKHU JT00MBAIOTCS BHIIIOIHEHHUS CIIEAYIOIIETO YCIOBHUSI.

Busupnas ocv spumenvrou mpyowi 001cHA ObIMb 20PU3OHMANLHA 8 Npedenax padbomol
KoMnexncamopa.

[ToBepka BBIIIOJIHAETCS B TOM K€ MOPSAKE, KaK U NOBEPKa [MWIMHAPUYIECKOTO ypoBHA. Ho
OpU OSTOM pa3dyhe BBIYUCICHHOTO &g W (PaKTUYECKOro ap OTCUETOB YKa3blBaeT Ha
HErOpU30HTAJIBLHOCTh BUSUPHOU OCH TPYOBI.

Jnsg ncnpaBlleHHsT CHUMAKOT KOJINAYOK, 3aKPBIBAIOLINI HMCIIPaBUTENIBHBIE BHHTHI CETKH
HUTEH 3pUTENBHOU TPYOBl, U C MOMOIIBIO BEPTUKAJIBHBIX MCIPABUTEIBHBIX BUHTOB, HABOJST
CPEIHIOI0 HUTh CETKU HUTEH Ha OTCYET 110 JaJbHEN pEeHKe, paBHBIM BBIYUCICHHOMY OTCUETY ap.

HuBennpHbie peiiku. [[n8 BBICOKOTOYHOIO HHMBEIUMPOBAHUS  CIIY)KaT  UEJIbHbBIC
TPEXMETPOBbIE MHBapHbIE pelku. Ha pelike KpemuTcs Kpyriblid ypOBEHb, UCIIOIB3YEMbIN IS
YCTaHOBKH PENKH B BEPTUKAJIBHOE MOJIOKEHHE.

st TOYHOrO M TEXHUYECKOTO HUBEIUPOBAHMS CIIY)KAT TPEXMETPOBBIE LICIBHBIE WU
CKJIaJIHbIe JepEeBsHHbIE pelKku. Ha 1ByX CTOpOHAaX pelKM HaHECEHBI MIKaIbl C CAHTUMETPOBBIMHA
JIeJICHUSIMU B BUJE IIANIEK, HA OJHOW CTOPOHE — YEPHBIX, HAa JAPYrOM — KPACHBIX. Y CTaHOBKA
TaKUX PEEK B BEPTUKAIBHOE MOJIOKEHHUE BBIITOIHAETCS IO KPYIVIOMY YPOBHIO WX Ha IJIa3.

[Tpu u3MepeHusix HUPPOBBIMU HHMBEIUPAMH TOJIb3YIOTCS CHEUAIBHBIMH pEeHKaMHu Co
LIKaJION B BUJE IITPUX-KOJA.

IToBepkHn peek COCTOST B ONPENEICHUH C MOMOIIBK0 KOHTPOJBHOM JIMHEWKH JUIMHBI
METPOBBIX U JELUMETPOBBIX MHTEPBAJIOB, ONPEIACICHUN PAa3HOCTU HYJIEH Mapbl peek, MOBEpKe
YCTaHOBKH KPYIJIOTO YPOBHS Ha pEHKe.

®opma npeacraBiaeHus pe3yabTara:
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OdopmiieHHast paboTa MpeJoCTaBIIETCs IPENo1aBaTell0 Ha IPOBEPKY B TETPAIH, WIH IO
CpeACTBaM HCIOJIb30BaHMs 0Opa3oBarenbHOro noprana MI'TY

Kpurepun OmEHKH: JIOTMYHOCTh MPEACTABICHHOIO MaTepuala, pPalMOHaIbHOCTh
BBIOPAHHOM CTPYKTYpbI pabOThl, aKKypaTHOCTh. HATJSIHOCTh, XapaKTEPUCTHKA B COOTBETCTBHU
C PEKOMEHIALMSIMH.

- OLIeHKa «OTJIMYHO» CTaBUTCS, €CJIM 33JaHNUE BBIIIOJIHEHO BEPHO U JIaHbI IIOJHBIE OTBETHI
Ha BOIIPOCBHI.

- OLleHKa «XOpoWIO» CTaBUTCS, €CIM XOJ BBIIIOJHEHUS 3a/JaHus BEPHBIM, HO ObLIa
JIOIyLIeHa OJIHA UJIH JIB€ OIIMOKH, TMOO0 B OTBETAX Ha BOIIPOCHI JAOMYIIEHA HETOYHOCTb.

- OLIeHKa «yAOBJICTBOPUTEJIbHO» CTABUTCS, €CJIM IPUBEIEHO HEIOJHOE BBINOJIHEHHE
3aJaHus (YIyILEeHbl Ba)KHbIE TEXHUYECKHE XapaKTEpUCTHKH), JMOO0 B OTBETaX Ha BOIPOCHI
JOTYIIEHBI TPYOBIE OMIUOKH.

- OLIEHKa «Hey0BJIEeTBOPHUTEIBHO)» CTABUTCS, €CIIA 33JaHUE HE BBIIIOJIHEHO.
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Tema 3.4 TaxeomeTpudeckas cheMKa.
JlabopaTopnasi paGora Ne 4.
Pabora ¢ Taxeomerpom. BBoa 1aHHbIX 0 cTannuu. KoopauHaTHbIe M3MepeHust

Heapr padorbl: HayuuTbcs OCYIIECTBIATH BBOJ JAaHHBIX O CTAHLWW, BBIUUCIATH
KOOpJAMHATHbIE U3MEPEHUS

Boinosnus padory, Bel Oyaere:

ymemby:

VY1 ynTarh CUTYyallUU Ha TUIaHAX U KapTax;

VY2 pemiarte 3ajaun Ha MacIITaObL;

VY3 pemate OpsMyIo U OOpaTHYIO T€0A€3UUECKYIO 3a/1ady.

VY4 nonp3oBaTbCsl re01e3MYECKUMU IPUOOpaMU M UHCTPYMEHTaMU;

VY5 npoBOIUTH KamepaibHble pa0OTHI IO OKOHYAHUU I'€0/Ie3MUECKUX MOJIEBBIX padoT

Y001.02  ananu3upoBarth 3a7auy U/WiIK IpoOJIEeMy U BBIIENIATH €€ COCTaBHBIC YaCTH;

Y0 01.04  BbIsIBIATH U 3P(HEKTUBHO UCKATh HH(OPMALINIO, HEOOXOAUMYIO ISl PELICHHS
3a[a4u 1/1ITU TIPOOIIEMBL;

VYo 01.09 OLICHUBATbH PE3YNbTAT U MOCIEICTBUS CBOUX JACHCTBUIA (CaMOCTOSATEIHHO UITU
C TIOMOIIBIO HACTaBHUKA);

Vo0 02.02 OTIPEIEIATh HEOOXOAMMbIC HCTOYHUKH HH(OPMAITUH;

¥002.03 maHupoBaTh  Mpolecc  IOUCKA;  CTPYKTYpUpOBaTb  IOJYyYaeMYIO
uHpopmaruio;

Y002.04  BBIIENATH HaMOOJEE 3HAUNMOE B TIepeuHe HH(popMaIumy;

Y0 02.05  oleHUBaTh IPAKTHYECKYIO 3HAYUMOCTD PE3yIbTAaTOB MOKMCKA;

¥002.06 odopMisATh pe3yabTaThl MOWCKA, MPUMEHSATH CpPEACTBAa WH(OPMAIIMOHHBIX
TEXHOJIOTHI JIs perieHus npodeccnoHanbHbIX 3a/a4;

Y003.02 npuMeHSTH COBPEMEHHYIO HaydHYIO TPOPECCHOHATBHYIO TEPMUHOJIOTHIO;

Y0 04.03 »ddexTuBHO paboTaTh B KOMaH/IC.

MarepunanbHoe obecnieyeHue:

IITaTUB, HUBEJHUP, 3aKPENUTEIbHbII BUHT HUBEIHPA, METOJNYECKHE YKa3aHUs, OTOpPHBIE
TOYKH, CTAaHIUS, pEUKa.

3aganue:

BEINOTHATE BBOJI TAHHBIX O CTAHIIHH.

OnpenenuTb KOOPAUHALMOHHBIE U3MEPEHMS.

Kparkue TeopeTnueckue cBeJeHH:

IIpuBeneHue 3JIEKTPOHHOIO TE€OJ0JIUTA B padoyee MOJIOKEHHE
[lenTpupoBaHue. Y CTaHOBUTH IUITATUB HAJl TOYKOMH, MOABECUTH OTBEC U MPOBECTH
IpeJIBApUTENbHOE LIEHTPUPOBAHUE OTBEPCTHS I'OJIOBKH ILITATHBA.

BnaBuTh HOKKM LITaTUBA M OTPErYJIHPOBaTh MX BBICOTY TakK, YTOOBI MJIOCKOCTh T'OJIOBKU
HITaTHBA PACIIONOKHUIACH TOPU3OHTAIIBHO.

Teomonut ¢ moxacTaBKkoW W3BIEUb U3 (yTiIApa, YCTAHOBUTh Ha ILITaTUBE U 3aKPENHTh
CTaHOBBIM BUHTOM. [IOBTOPHUTH IIEHTPHPOBAHKE C ITOMOIIBIO OTBECA, 3aTSHYTh CTAHOBOW BHUHT,
yOpaTh OTBEC B MEHAJI IITATHBA.

OTropu3oHTHPOBaTh TEOAOIUT. [IOBEPHYTH TEOMONUT TaK, YTOOBI OCh LMJIMHIPUUECKOTO
YPOBHSI PACIIOJIOKWIACH MapallIelbHO MPSIMOM, COEQUHSIONIEH J1Ba KAaKUX-TMOO MOABEMHBIX
BUHTA TIOACTaBKH, W BpAIICHHEM WX B MPOTHBOIIOJIOKHBIX HAMPABICHHUSIX BBIBECTH ITY3BIPEK
ypoBHs Ha cepeauHy. [loBepHyTh Teonoaut Ha 90° M TpeThUM MOJBEMHBIM BHHTOM BBIBECTH
My3BbIPEK YPOBHS Ha CEPEUHY.

[ToBepHyTh TeOmonmuT Ha 180° OTHOCHUTENBHO TOCIEAHErO IOJIOKEHUsI M OLEHHUTH
CMellleHre My3bIpbKa ypoBHS. CMelieHne J0HKHO ObITh He 0oJiee OJHOTO JeJIEHUSI.
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YCTaHOBUTH TEOJOJUT HaA TOYKOW C TOMOIIBIO JIA3€pHOTO IEHTpUpa. BKIIOYNTH
nazepHblil neHtpup (8.2.1) U OTMETUTH MOJOKEHHE KpacHOM Touku. [loBEepHYTH TEOHOIUT
BOKPYT BepTUKaJIbHOU ocH Ha 180° U OLIEHUTHh CMEILIEHUE KPACHOW TOUYKH.

MaxkcumanbHO JOMYCTUMBIM JUAMETP Kpyra, KOTOPbIM MOYKET ONMCHIBATH TOYKA IIPU
BpallleHUU TEOAOJUTa JODKeH ObITh He Ooznee 0,8 MM MpH BBICOTE TEOJOJIUTA HAJ TOYKOU
ueHtpupoBanus 1,5 M. TouHOe TOpPU30OHTUPOBAHHE MPOBOAUTH B PEKUME H3MEPEHUS YTIIIOB
HAaKJIOHA BEPTUKAJIHON OCH.

2. Bxirouenue u BBIKIIIOUECHHE

YcTaHoBUTE T€OHOIUT B mostoxkenue KJI.

OTBecTH 3pUTENIbHYIO TPYOY TEOI0IUTA OT TOPU3OHTAILHOIO MOJIOKEHUSI OKYJISIPOM BBEPX
Ha yroa 45°. BxiurouuTth TeomonuT Haxatuem KHonku «O». Ha nucmiiee BbIcBeuMBaeTCs
coo011eHueE.

Teogomut2T53 1 Bepcusa N

A) BBICBEUHMBAIOTCS TP BapHUaHTA: -MIaMsATh B HOPME -TIaMsITh He ()OpMaTUPOBAHA -TIaMSTh
3arnonHeHa b) BbICBeUMBAeTCS HMHAEKC HEONPENEICHHOCTH (IUIaBHO 0€3 pBHIBKOB KayHYTh
3pUTENbHYIO TPpYyOy BBepX BHU3 Ha 20°) 2. BKJIIOUEHHUE Ja3epHOro ueHTpupa a) Mento 0) Tect B)

Haxknon ocu r) F2 (JIa3) x) cOpoc 3. HayanpHble ycTaHOBKM a) MeHIO — YCTaHOBKU —
Cranmus Hb- kHomKa a5 nepexiitoueHusi pexkuma BBoaa Cbhb- ynanuts 6) YcraHoBku
nukeTa: MeHwo — YcrtaHoBku - [luker B) BBon maTel m Tekymiero BpeMeHH: MeHIO —

VYcranoBku — Jlara r) YcranoBku enuHull w3mepenus: Menio — Kondurypamms —

eMHUILIBI U3MepeHus 1) BeiGop pexrma u3MepeHus: BEpTUKAIbHBIX YIioB: MeHIo —
Kondwurypamuss — ITapamerper — V e) PerynupoBka KOHTPacTHOCTH Ta0io: MeHIo
Kondurypamus — Kontpact — x) [loncBerka cetku nuteit: Mento — Kondurypanus
[Tonceetka 4. U3mepenue yrinos F1

Pabora ¢ BHyTpenHeil namareio Cozoanue gaiina

1. [TamsaTe— (haliT—OTKPHITH (aii

2."BribepuTe daiin" Menro* aiin

3. "Beibepure ¢aiin" 1. co3aars daiin 2.0TKpbITH aiin

4."®aiin OTKpHIT OmKpvimue haitna oOnn 3anucu pe3yabmamos usmepenus 1.
[TamsaTe— (halin—oTKpbITh Qaitn 2."Bribepute ¢aitn" Menwo*daitn 3. "Beibepure daitn" 1.
co3aath (aiin 2. oTKpeITh (aiin 4."Daiin oTKpsIT"

HN3mepenue yriioB Beloop usmepenus 20pu3onmaibhozo yaia

W3mepeHus: TOpU3OHTANBHBIX YTJIOB MpoBoIsATcs B pexkumax Hl u Hr. B pexxume Hr
TOPU3OHTAIIBHBIN yTOJI YBEJIMYUBAETCA IPU IOBOPOTE TEOAOIUTA IO 4YacOBOM cTpenke. B
pexume Hl ropu3oHTaNBbHBINA Yroil YBETWYUBAETCS MPHU MOBOPOTE TEOJOJIUTA TMPOTHB YACOBOM
ctpenku. [ns BeiOopa pexkuma m3mepenuss Hr wnm Hl B pexknme u3MepeHHs YIIIOB HaXaTh
KkHOTIKY KF1>> (KJI/IT>>). Botbop uzmepenus 6epmuKkanvhozo yana

B OCHOBHOM MEHIO C NOMOIIBIO KHOMOK <K_>>, <_>> YCTaHOBUTb Kypcop <K—>> Ha
crpoke  KOHOUT'YPALIUSA,  waxarp  kHomky — <KF4> («BBox>»>).  MEHIO
CTECT>KOHOUTI'YPALUS

N3m Beox

YcraHoBUTh Kypcop <«K—>> Ha crtpoke I[IAPAMETPHI, naxatb KHONKY <<KF4>>
(«BBom>»).

MEHIO*KOH®UT & EJJMH. USMEPEH. —ITAPAMETPbI U3sm Beox

I[TAPAMETPHI BEP. V% W3m Bron

HaxxatueMm kHOMOK <<_>>, <_>> BpIOpaTh TpeOyeMoOe U3MepeHue:

Va = BepTukanbHbiil yroi (ropuzoHT =0);

Vz-180 = 3eauTHOE paccTossHue (3eHUT=0);

Vz-360 = 3eauTHOE paccTosiHue (3eHUT=0),

V% = (yki0H B %).
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[MoaTBepauTh BHIOOP HakatueM KHONKH <KF4>> («<KBBomx>>). BwiOpanHOe 3HaucHHE
COXpaHAETCS MOCJE BBIKIIOUYEHHUS TEOA0TUTA.

IIpoBenenue usmepeHuni

Obnynenue 2opu3oHmanbHo20 y2id

IlepeiiTu B pe:xuM U3MEPEHUS YIII0B U3 MEHIO HAXKATHUEM KHOIIKU

KF1>» (KU3M>).

N3MEPEHUE VYI'JIOB Hr 3nau Va 3uau JI/IT ®uxc Yer 0

J1s 0OHyJEeHHs TOPU30HTAIBLHOTO YIila HaXKaTh KHONKY <<KF4>>

(&KVYer0>). UISMEPEHUE YIJIOB Hr 0” Va 3uau JI/IT ®ukc Y0

3HaueHue rOpU30HTAIBHOIO yriia 0yaeT 0OHyIEHO.

YCTaHOBHUTH peXXHUM H3MEpeHus yrioB. HaBecTu 3puTensHyi0 TpyOy Ha BUSHPHYIO LIEeTh A.
[TpoBecTu 0OHYyNIEHHE TOPU3OHTAIBHOTO yriia. HaBecTu 3puTenbHyI0 TpyOy Ha BU3UPHYIO LENb
B. Ha qucriiee BBICBETATCS pe3yiabTaThl U3MEPEHUS.

OoOpaTtHas yryoBasi 3ace4ka

Brruucnenue KoopauHAT CTAaHIMKM MO TPEM TOYKAM C HM3BECTHBIMU KOOPJAMHATAMM.
HamnpaBnenue nu3aMepeHuii o 4acoBOu CTPEIKE.

1. Mento

2. [Iporpammsbl

3. ObparHas 3acedka

4. KnaBuatypa

5. Bectu xoopaunatel T.Nel Beog — “Cnx’

6. BBectu koopauHatsl T. No2,3

OO6parnas 3aceyka

X

Y

Ha

OO6parHas 3aceyka

1. ®aiin

2. KnaBuatypa

Touka 1.7. HaBectu 3putenbHyto TpyOy Ha T. Nel-BBox 8. Ha T.Ne2-sBog 9. Ne3 10.
BricBeunBaroTCss KOOPAMHATHI CTAHIIUN

11.Ecnmu HeoOxoaumo 3amucath “BBOA”, e€clu HeT “‘cOpoc” OOparnHas 3aceuka Xg Yo
Koopaunatsl cTaniuu, clieayronme

OpueHTHpPOBaHME TEOA0JIUTA OTHOCUTEIbHO HCXOHOT0 TUPEKIIHOHHOI0 YIJia

VYcranosuth pexum usmepenus yriaos. USMEPEHUE VYI'JIOB Hr 3uwau Va 3nau JI/IT
®ukc Yer0 Jlns ycTaHOBKM JAMPEKIIMOHHOTO yrila TTOBOPAYMBATH TEOJMOIHUT JI0 MOJYyYEHHs] Ha
JMCIIICe 3HAYEHUS TUpeKimoHHoro yria. Haxars kHOnky <KF3>» («KPwukc>). Ha aucmiee
BBICBETHTCS 3HAUCHUE TUPEKIIMOHHOTO yria. HaBecTu 3puTenbHY0 TpyOy HAa BH3UPHYIO 1IETh,
pAaCIlOJIOKEHHYI0 Ha HAMpaBJICHUH, COOTBETCTBYIOIEM HA4YaJIbHOMY JIUPEKIIHOHHOMY VTIIy.
Haxarts kHOTMKY <<KF4>» (KVYcr0>). OTcuer ropu30HTaIbHBIX YIJIOB OyAET MPOBOAMTHCS OT
JaHHOTO HarpasieHus. KaauOpoBku

KanubpoBku pekoMeHIyeTcsi MPOBOIUTH MOCHE ATUTENBHOTO TPAHCTIOPTUPOBAHMUS, A0 H
MOCJI€ TIPOJOJDKUTEIBHBIX TIEPUOIOB PabOTHI, M TIPU U3MEHEHUU TeMIepaTypsl Oosee yem Ha 10
°C. KomnuManuoHHYI0 MOrPElIHOCTh, MECTO HYJs BEPTUKAIBHOIO Kpyra, MHAEKC JaT4YMKa
HAaKJIOHA OMpEeNENtoT npu AByX nojoxeHusx reogonurta: KJI u KII. YcranoButs kypcop <K—>>
Ha ctpoke KAJIMBEPOBKH, naxats kHOTIKY <KF4>> <BBomx>).

b
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KonmHMalmoHHYH MOTPENIHOCTh, MECTO HY/AI  BepTHKATBHOIO
Kpyra, HHIeKC JaTYHKa HaKIIOHA ONpedelIfioT MPH IBYX MOI0KEeHHIX Teo-
aoiauTa: KJI 1 KTL

YCTaHOBHTD Kypcop «—» Ha cTpoke KATIIEPOBRII, HaxKaTh KHOII-
Ky «F4» («Beom»).

MEHIO
KOH®UT VPAITHA
— KAJIMBEPOBKH
Ham Brox

YeTaHOBHTBE Kypcop «—» Ha cTpoke /IHJERKCAHI VIJIOB, HaKaTh
KHONKY «F4» («BBom»).

MEHIO*KAJIIHBPOBKH
—HHIEKCBI VIJIOB
HHIOEKC 3JI.YP.

Brox

HHIEKCEI VIJIOB
Cco 3HAY.
MZ0 3HaY.

VYceranoButh kKypcop K—>> Ha crpoke MH/[EKCHI VI JIOB, naxatb

KHOIIKY <KF4>> (KBBom>).

Ha nucruiee BhICBEUMBAIOTCS 3HAUYCHHS KOJTUMAIMOHHOM morpertHoctr CO u MecTa HyIst
BEePTHKAIBHOTO Kpyra MZ0*, onpeneneHHbIe paHee.
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HHOEKCHI YIJIOB
Hr 3HAY.
Va 3HaY.

Brox

HaBecTH 3pHTeTBHYIO TPYOY HAa BH3HPHVIO LIellb, OIH3KYIO K TOPH-
30HTAIBHOH ILTIOCKOCTH, B IIOJI0KeHHH TeogoauTa KJI.

UYepes 3 - 4 ¢ (BpeM# YCIIOKOSHHA JaTYHKA HAKJIOHA) HakaTh KHOIKY
«F4» («BBOI»).

HagecTH 3pHTenbHYIO TPYOY Ha Ty ’Ke BH3HPHVIO Llelb, OIH3KYIO K
TOPH30HTAIIBHOM IVIOCKOCTH, B IoI0keHHe TeonoauTa KIT

Yepes 3-4 ¢ HaxaTh KHONKY «F4» («BBom»).

HHIEKCEHI VIJIOB
Co 3Ha4.
MZ0 3HAY.
Brox

Ha gucriee BBICBEUHBAKOICS 3HA4YeHHSA KOLTHMAIHOHHOH HOTpeml-
HocTH C0 MecTa Hy.IS BepTHKaIbHOIO Kpyra MZ0.

Jlyist mepexo/1a K ONpe/IeICHUI0 HOBBIX 3HAYCHHUI HAXKATh KHOIIKY

KEsc>.

Hagectu 3putenbhyro TpyOy Ha BU3UPHYIO 11€JTh, OJU3KYIO K TOPU30HTAIBHOM TIOCKOCTH,
B monioxkeHuu Teogonuta KJI.

Uepes 3 - 4 ¢ (BpeMs yCIIOKOEHUS JaTYMKA HAKJIOHA) HAXKATh KHOTIKY

KF4>» (<BBom>»).

Hagectu 3putensHyro TpyOy Ha TY K€ BUSHPHYIO II€JTh, OJH3KYIO K

TOPU30HTAIBHOM MIIOCKOCTH, B MoJoxkeHue Teogonuta KII.

Yepes 3-4 ¢ HaxxaTh KHOMKY <KF4>> (KBBo1>»).

Ha nucrninee BbICBEUMBAIOTCS 3HAYEHUS! KOJUIMMAIMOHHOW morperrHocTH CO mecta Hys
BEpTHUKaIbHOTO Kpyra MZ0.

Haxats kHonky <KF4>> («<KBBOI>).

Hns Beixona B pexkxuM KAJIMBPOBKU naxats kHOnKy <KESC>>.

MEHIO*KATHEPOBEH
HHOEKCBI ¥YIJIOB
— HHIOEEC 3JL.VP.
Broxo
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HHIOEKC 31 ¥P.

Wt IHA.

Broxg

HagecTH 3pHTEIBHYIO TPYOY Ha BH3HPHVIO Helb, DIH3KYIO K TOPH-
30HTAIBHOH INIOCKOCTH, B MO0 eHHH TeodoauTa KT

VYcranoButh Kypcop K—>> Ha crpoke MH/[EKCDJI. VP., naxatb

KHOIIKY <KF4> (KBsom>).

HaBectu 3putenbHyto TpyOy Ha BUSHPHYIO LI€Jb, OJM3KYI0 K TOPU30HTAIBHOM MJIOCKOCTH,
B nos1okeHnu teononuta KJI.

Yepes 3 - 4 ¢ (BpeMsl yCIIOKOEHUS AaTYMKA HAKJIOHA) HAXKATh KHOMKY

KF4>» (KBBom>).

HaBectu 3putensHyto TpyOy Ha Ty e BU3UPHYIO 11€]1b, OIHM3KYIO K

TOPU30HTAIIBHOM IJIOCKOCTH, B 1OJ0KeHHe Teonoauta KII.

Yepes 3-4 ¢ HakaTh KHONKY KF4>> (KBBom>»).

Ha nucrinee BoicBeunBaeTcs MHIEKC qaTurka HakioHa EQ.

Hasxxats kHonky <<KF4> («<BBom>).

Texnonornueckue pexxkumbl. [IpoBepku T€010,1MTA, YCJI0BUS NPOBEIEHUS NIPOBEPKU

1 Ilepen HawyamoM TOBEPKH Te0Je3WYECKHE NPUOOPHI M BCE HCIOJIB3YEMBIE TPH €e
MPOBEJCHNN TEXHUYECKHUE CpPEICTBA JOJDKHBI OBITh TIpHUBENEHB B pabodee COCTOSHHE B
COOTBETCTBUU C MHCTPYKLIMSIMHU IO UX 3KcIutyarauuu (M1D9).

2 Tlpu BBHINOTHEHHHM TOBEPKH B TOMENIEHUH JOJDKHBI BBIONHATHCSA CIEIYIOIINE
TpeOOoBaHUS:

- TEMIIEpaTypa OKPYKArOIIETo BO3/AyXa JOJKHA OBITh B ipenenax (+20+5) °C;

- CKOPOCTh U3MEHEHUS TEMIIepaTyphl JOHKHA ObITh He Oonee 3 °C B yac;

- OTHOCHUTENbHAS BIAXKHOCTL He 6osee 90%;

- KoJie0aHus HapsDKEHUs dJleKTponuTanus - He 6osaee 10%.

[Ipy mnpoBeaeHHM TOBEPKM BHE TMOMEIICHHUS YCJIOBHUS BHUAMMOCTH JOJDKHBI OBITh
OyIaronpusTHBIMH, KOJeOaHWs W300paKeHHS - MHUHUMAJIbHBIMH, Ha TMPUOOPHI HE JOJDKHBI
MOTaIaTh MPSMbIE COTHEYHBIE JTY4YH, CKOPOCTh BETpa HE JIOJDKHA MPEBBIIIATH 4 M/C; U3MEPEHHS
JTOJKHBI TIPOBOJUTHCS TIPH MOTHOM OTCYTCTBHUHU OCAJIKOB.

3 Ilpu mpoBeaeHNH MOBEPKH JOHKHBI COOMIOIAThCS MpaBuiaa paboThl ¢ U3MEPHUTEIbHBIMU
npudopaMu, yKa3aHHBIE B AKCIUTyaTal[MOHHOW JOKYMEHTAllUM, a TaKXe MpaBuja MO TEXHHUKE
0€30IacCHOCTH.

4 TexHOJOTMYECKYI0 TOBEPKY MPOBOIAUT CHEIHAIUCT, 3a KOTOPBIM 3aKPEIICHO
noBepsieMoe cpeacTBo uzmepenuit (CH) s BeimoaHeHUs Tonorpado-reoe3ndeckux padorT.

Xon paOorbl: BeinonHenue sabopaTopHOM pabOThl MO HWHAWBHUIYAJIbHBIM TOYKaM.
Odopmnenue pe3ynbraToB. BeiBos.

dopma npeacTraBJieHus pe3yJbTara:

Odopmnennas paboTa MperoCTaBIsETCS MPENOIaBaTeNI0 Ha MPOBEPKY B TETPAAH, WU 110
CpencTBaM MCIOJIb30BaHuUs 0O0pazoBarenbHoro noprana MI'TY

Kpurepun OUEHKH: JOTUYHOCTh TMPEACTAaBICHHOTO MaTepHalia, palroOHATbHOCTh
BBIOPAHHOW CTPYKTYPHI pabOTHI, aKKypaTHOCTh. HATJISAHOCTh, XapaKTEPUCTHKA B COOTBETCTBUH
C pEeKOMEHAALUSMU.
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- O1ieHKa «OTJIMYHO0Y» CTaBUTCS, €CJIM 3a/IaHHE BBITOJHEHO BEPHO U JAaHBI TIOJHBIC OTBETHI
Ha BOTIPOCHI.

- OLieHKa «XOPOIIO0» CTaBUTCS, €CIM XOJ BBIIIOJHCHUS 3aJlaHusl BEPHBIA, HO ObLIa
JIOTYIIIEHA OJTHA WJIH JIBE OIITMOKH, THOO B OTBETAX HA BOIPOCHI JOIMYIIEHA HETOYHOCTb.

- OieHKa «y/I0BJIETBOPUTEJILHO» CTAaBUTCS, €CIIM TPUBEACHO HEIOJHOE BBITOIHCHHE
3amanusl (YIyIICHBl Ba)KHBIE TEXHUYECKHE XApPaKTEPHCTHUKH), JTUOO B OTBETaX HA BOIPOCHI
JOMYIIEHBI TPyObIE OTHOKH.

- OLIeHKa «HEY/10BJIEeTBOPUTEIBLHO) CTABUTCS, €CIIH 33JJaHUE HE BBITIOIHEHO.
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