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1.OBIIUE ITOJIOXKEHUSA
1.1. Heap 1 3a1a4¥ NPAKTUKHA

VYuebnas npaktuka mno reonesuu YII 01 01 sBiusercs cocTaBHOM YacThIO
npodeccuonanporo moayias IIM.01  «IIpoBegeHne TPOEKTHO-U3BICKATEIBCKUX
paboT i LeJIel 3eMJICyCTPOMCTBA U KaacTpay.

Ileabr ocBoeHMsi Y4YeOHOWi NPaKTHKH — 3akKpeINICHHE | YyIIIyOJICHUE
TEOPETUYECKUX 3HAHUMU, ITOJTYYECHHBIX CTYyJEHTaMU IIpU U3ydeHnu aucuurumasl M/IK
«OCHOBBI T€OJIE3UH B KapTOrpadum.

B mporecce mpakTHKKA CTYIEHTHI JODKHBI TPHOOPECTH HABBIKM PabOTHI C
re0/Ie3UYECKUMU  MHCTPYMEHTAMH, OBJIaJIETh OCHOBHBIMM METOJIaMH H3MEPEHHUI,
BBIYMCIIEHUM U TrpadUuecKUX TMOCTPOCHUM, WCIOJB3YEMBbIX TIPU TMPOBEIACHUU
re0/Ie3NYECKUX M KaJaCTPOBBIX padoT.

[IpakTHKa MPOBOJUTCS B COOTBETCTBUM C YTBEPKICHHOM TPOTPAMMOHA.

1.2. Opranu3anus u cojiep:KaHue NPaKTHKU

JIig IpOXOXACHNS MPAKTHKU Kaxkaas yuyeOHas rpymnna JeluTcs Ha Opuraisbl o
5-8 wuyenoBek BO IVlaBe ¢ OpuraaupoM. bpuragup sBisieTCs OTBETCTBEHHBIM 3a
opraHuzanuio padboTel B Opurazae, IUCUUIUIMHY, COXPAHHOCTh HHCTPYMEHTOB U
umymiectBa. [lo ykazanuio mnpenogaBaTenss Opuragdp MoJydaeT B TeOKamepe
HEOOXOJIUMbIE MHCTPYMEHTHI, paclpeieiseT 00sS3aHHOCTH CPEIM YJICHOB OpUrajbl U
CJIEIUT 3a TeM, YTOObI KaX bl U3 HUX IPUHUMAJ Y4acTHE BO BCEX BHUJAX padoT.

Y4yeOHO-METOAMUECKOE  PYKOBOJCTBO  OCYILIECTBISIETCS  IPEMojiaBaTesieM,
KOTOPBIM BBIAAET 33JjaHue OpHUraje, KOHTPOJUPYET X0/ €ro BBIOJHEHUS U MPUHUMAET
3aKOHYEHHBIE PaOOTHI.

Beigensiemoe Ha NpPAakTUKY KOJIMYECTBO YAacOB IIPENyCMaTpUBacT BpeMH,
HEOOXOAMMOE Ha O3HAKOMJIEHHE C 3a/laHueM, I0JIEBbIe MOBEPKH HHCTPYMEHTOB,
IPOU3BOJCTBO BCEX BHUJOB paldOT U cAauy 3auera no npakTuke. [IpoaomkureabHOCTh
pabouero jqHs — 6 4acoB.

Bpurana npuctynaer K BBINOJIHEHUIO KaXJIOTO CIEAYIOIIEro Bujaa padoT JIMIIb
[IOCJIE 3aBEPIUICHUs NMPEBIAYIIETO 3aJaHus U IMPEABSIBICHUS NPENOJAaBaTEI0 BCEX
TpeOyeMbIX MaTepHalioB. 3ayeT MO MPAKTHKE NPUHUMAETCS IMpEenojaBareyieM IIo
OKOHYAaHHMM BCEX MOJIEBBIX U KaMepalbHbIX PadoOT, MPEeAyCMOTPEHHBIX MPOrPAMMOM.
JlokyMeHTaIusl Mo MpakTUKE OpOUIOpyeTcs B MallKe, Ha JIMLEBOW CTOPOHE KOTOPOH
YKa3bIBAIOT COCTAaB OpHUTralbl, HOMEp Y4YEOHOW TIpynnbl, (pamMuinio pyKOBOAUTE,
MECTO U JIaTy UCTIOTHEHHUSI.

Ha oOpaTHOl CTOpOHE COCTaBISIIOT MPOHYMEPOBAHHBIN MEpPEUYeHb JOKYMEHTOB
M0 KakKJIOMY BUAY paloT.

ConepxaHue NpaKkTUKU:

1. co3panue NoJIUrOHOMETPUYECKOTO X014,

2. ompefiesIeHre BBICOTHI HEAOCTYITHOTO O0BEKTa U3 MPSIMOI 3aCEUKH;

3. ompezieNieHne KOOPAWHAT TOYEK MECTHOCTH METOJOM MpsIMOW  YIJIOBOM
34CEYKH;



4. reOMETpUYECKOE HHUBEIMPOBAHHWE IUIOMIAJKM Ui €€  BEepPTUKAJIbHOMN
IUTAHUPOBKH;

5. oopmileHHE MOJIEBOM ChEMKH U MPUEM 3aUETOB.

CTyfeHTbl JIOJDKHBI CTPOro CcOOJIOJaTh HOPMbI TOBEJIEHUS U TpaBHIIa
BHYTPEHHETO PaclopsiKa, yCTAaHOBJICHHbIE HA Y4eOHON MTPaKTUKE.

1.3. IIpaBuia oOpameHusi ¢ npudOpaMy U HHCTPYMEHTAMMU

Kaxnmas Opuwraga moslydaeT Ha BpeMs MPaKTUKH HEOOXOIWMBIE MPHOOPHI,
WHCTPYMEHTBI, TIPUHAIJIC)KHOCTA U TIOCOOMS, 32 KOTOPHIE OHA HECET MaTEPHAIBHYIO
OTBETCTBEHHOCTH. [loTydeHHbBIC B TeOKaMepe MPUOOPHl U MHCTPYMEHTHI TOJDKHBI OBITh
BHUMATEIIbHO OCMOTPEHBI B IIEJISIX OMPEACIICHUS X KOMIIICKTHOCTH U MPUTOTHOCTH K
pabote. [Ipu ocMoTpe 0OpamarT BHUMAaHHWE HA TUTABHOCTH JBM)KCHHS IMOJTBbEMHBIX,
3KUMHBIX ¥ HABOASIIMX BUHTOB. [IpW HapylleHMHM MIIABHOCTH XOJla TMOJBUHBIX
yacTeil Treofie3udeckux NpuOOpOB M HHCTPYMEHTOB HE CJeAyeT IMpuiararb
bu3NUecKuX yCWIMM, a BBIIBUB MPUYMHY HEUCIPABHOCTH, YCTpPaHUTh €€ TMOJ
PYKOBOJICTBOM IPEIOIaBaTENs.

3anpemaercs pazOupaTh NPUOOPHI M BpalllaTh FOCTUPOBOYHBIE BUHTHI B
otrcyTcTBUE Tnpenoaasatens. [Ipu oOHapyXeHUU HEUCIPABHOCTEH Opurajup CTaBUT B
U3BECTHOCTh IMPEMNoJaBaTeNisi, U BMECTe C JEe(PEKTHON BEJOMOCTHIO HHCTPYMEHT
MepeaaeTcsl B TeOKaMepy JJIs €ro 3aMEHBI MU PEeMOHTA.

[Tpu monp30BaHUM T€0AC3NICCKUMH MPUOOPAMU U HHCTPYMEHTAMH HEOOXO0IUMO
CTPOTO COOJIIO/IAaTh CIEAYIOIINE TPaBIIa:

1. TIpuGopbl U WHCTPYMEHTHI JOJDKHBI COJEPKAThCS B UHUCTOTE, XPAHUTHCS B
byTaspe u ObITh HAZCKHO 3aKPEIJICHBI YIIAKOBOYHOW apMaTypOr M 3aKpeITUTEILHBIMU
BUHTaMH.

2. I'eonesnueckue mpuOOpsl HEOOXOAUMO 0OeperaTh OT MEXaHUYECKUX YJIapOB U
COTPSICEHUM.

3. Beinumas npubop u3z Qyriasipa, WM YKIAaeIBas €ro 0OpaTHO, 3aIpeliaeTcs
OpaTh UHCTPYMEHT 3a 3pUTENIbHYIO TPYOy U KacaTbCs MajbllaMi ONTHYECKUX JIeTaleH.

4. YCTaHOBKY Ha CTaHIIMM IITATUBA CIEAYET MIPOU3BOAUTH MPU HE3AKPETUICHHBIX
Oapaikax, TUIAaBHO B/IaBJIMBAsl HOKKH ITaTuBa B TpyHT. [locne ycranoBku npubopa Ha
TOJIOBKE IITATUBA CIEAYET HEMEJJICHHO 3aKPENUTh CTAHOBOW BUHT.

5. HeoOxoauMo mnpeaoxpaHsaTh reoe3U4ecKUue MPUOOphl OT MbUIM, TPsSI3U U
BJaru. B MOXIIMBYIO TOroay MPUOOPHI 3aIIUIIAIOT 30HTOM WIIM TIOJUATHICHOBBIM
nakeroM. [lpu HeoOXoguMocTH TPHOOpP CJEAYET MPOCYIIUTh IPH KOMHATHOU
TeMITepaType Tepe YCTaHOBKOM ero B pyTisp.

6. [TepeHocsaT mpuOOpP CO CTAHIIMK HA CTAHIIMIO B BEPTUKAIHLHOM IOJIOKCHHUH, Ha
IITAaTHBE CO CIIOKCHHBIMH HOXXKKaMu. TpyOa Tpu 3TOM JOJDKHA OBITH TOBEPHYTA
00BEKTHBHOM BHU3, & BCE 3A)KUMHbBIE BUHTHI — 3aKPEIUICHBI.

7. 3ampermiaercs OCTaBIsATh MHCTPYMEHT O€3 MPUCMOTpA, MPUCIOHATH €ro K
CTEHKaM JIOMOB, 3a00paM, CTBOJIaM JIEPEBHEB.

8. IIpu pabote ¢ MEpHOW JIEHTOM W PYJIETKOW HEOOXOIUMO CIEIUTH 3a TEM,
9TOOBl OHUM HE CKPYYMBAIUCh. Hemnp3s JEHTY U PYJETKYy BOJIOYUTH 1O 3eMile,



OCTaBIISAITh Ha mpoezxed dactu gopor. [locrme pa®oThl NEHTY U CTaJbHYIO PYJIETKY
MPOTUPAIOT CYXOU TPSAMKOHN MM OyMaromu.

9. Heobxogumo obGeperath peliku OT CBHIPOCTH, YAApOB, CTUPAHUS JACJICHU;
MSTKH PeeK JIOJKHBI ObITh BCET/1a YUCTHIMH.

10. K cpade 3ayera Opuraga AOIMYCKAaeTCs TOJILKO MPU HAJIUYUU CIPABKU U3
reokaMephbl O CIaHHBIX B HCIPABHOCTU MHCTPYMEHTAX, MPUOOPAX U OCOOUSX.

1.4. Benenue moJieBbIX JOKYMEHTOB

Pe3ynpTaThl TE€OAE3WYECKUX H3MEPEHHA M CHhEMOK O(DOPMIISIOT B TOJEBBIX
KypHaslax, abpucax u T. J. IPOCTHIM KapaHJalloM Mapku. Bce 3amucu u 3apucoBKU B
MOJIEBBIX IOKYMEHTAX JOKHBI ObITh YETKUMU U aKKypPaTHBIMHU.

Kareropuuecku 3ampemiaercsi NepenuchiBaTh IMOJEBbIC KYpPHAJIbI, MOJYUILNATH
WM CTUPATh PE3WHKOM 3aIllMCH, BBINOJHEHHBIE B mojie. OmuOOUYHbIE PE3yIbTaThl
AKKypaTHO 3a4€pKUBAIOT M CBEPXY 3alUCHIBAIOT HOBBIE JlaHHBIE. Bce cTpaHMIlbI
MOJICBOTO JKypHaja JOJKHBI OBITh MPOHYMEPOBAaHBI C yKa3aHHEM B KOHIIE OOIIETo
qyucja CTpaHUI] 3a MOANKChI0 Opuraaupa. Ha o6moxkke KypHaida yKa3bplBalOT HOMEp U
cocTaB Opurajbl, TUI ¥ HOMEP MHCTPYMEHTa, JAaThl Hayajga U KOHIAa m3MepeHuil. Ha
CTpaHHUIIaX >KypHaja JOJDKHBI ObITh YKa3aHbI jgaTa HAOIOJACHUHN, COCTOSHUE ITOTO/IbI,
dbaMrIisT UCTIOTHUTENS. 3anmucy (P B MOJIEBBIX KypHAIaX JOJDKHBI pacrojaraTbCs
cTporo noj nudppaMu COOTBETCTBYIOIMIMX Pa3eiaoB (rpaaychl © MUHYTHI). Pe3ynbTaTh
M3MEPEHU, BBIMIOJHEHHBIE C OJJMHAKOBON TOYHOCTBIO, HY)KHO 3alIUCHIBATH C TEM XKE
YHUCJIOM JAECATUYHBIX 3HAKOB.

[Ipu BeneHuun abpuca u cxem HeOOXOUMO TOOMBATHCS HAUOOBIIEH MTOTHOTHI U
BBIPA3UTEIILHOCTH.

1.5. IIpaBwiia BEIYHCIUTENbHBIX PadoT

[Tpu 006paboTKe MOJEBBIX MATEPUATIOB HEOOXOIUMO OOECTIEUUTh COOTBETCTBHE
TOYHOCTU TMOJIEBBIX HU3MEPEHUM M BBIUMCICHUNA. BblUMClieHUs, BBINOJHEHHBIE C
MEHBIIEH TOUHOCTHIO, YeM TOUYHOCTb HCXOJHBIX JaHHBIX, CHI)KAIOT TOYHOCTh MOJIEBBIX
U3MEPEHH, a COXpaHEHHE JMIIHUX pa3psAoB YHCEN YCJIOXKHSET BBIYMCIICHUS.
Hanpumep, npu BBIYUCIEHUN NMPUPALIEHUN KOOPAMHAT U MX MONPABOK B BEIOMOCTHU
TEOJIOJIMTHOTO XOJa COXPAHSIOT JBa 3HAKa IIOCJIE 3amsATO, TaK KaK JUHEHHbBIE
U3MEpPEHHUS BBITTONHEHBI ¢ omnOkoi 0,01 M.

[Tpu okpyriaeHun yucen ¢ OOJNBIIUM KOJIMYECTBOM 3HAKOB J0 HEOOXOIMMOTO
qriclia 3HAKOB, €CITM OTOpachiBaeMasi 4aCTh YMCJIa MEHBIIIE TISTH, cOXpaHsaeMas Iudpa
octaercsi 03 U3MEHEHHs, €Cl OOJIbIIE MATH, TO coXpaHsiemas mudpa yBeTuIuTCs Ha
enuHUIly. B Tex ke ciydasx, korma otrOpachiBaeMasi 4acTh YMCiia paBHA MATH, TO IO
npasmity K. @. ["aycca uncino okpyrisitoT B cTOpoHy 4yeTHo# uudpsl. Hanpumep, 3,45
OKpyrysitoT A0 3,4, a 3,55 — o 3,6. Bce nosieBbie BEIYUCIEHUS TPOBEPSIOT «BO BTOPYIO
PYKy», O 4eM JieJlaeTcs 3alluCh B MOJEBBIX KypHaiaX. BoluncieHus B KaMepalbHBIX
YCIIOBUSIX BEYT «B JABE PYKU», TO €CTh HE3aBUCHUMO JIBYMS UCTIOJIHUTEISIMHU.



1.6. UHCTPYKIIUA 110 TEXHUKE 0€30MACHOCTH

1. Jlng npeaoTBpalleHus: HECYaCTHBIX CIIy4aeB U TpaBMaTHU3Ma Ha MPaKTUKE
clenyeT CTporo coOJioaTh TPYAOBYIO JUCHUIUIMHY U TpaBuja TEXHUKU
0€30I1aCHOCTH:

-TIIATEJILHO MPOBEPSATh KpEIUIGHHE pydyeKk U peMHed Ha QyTiaspax
UHCTPYMEHTOB P UX MEPEHOCKE;

- CKJIQJIHBIC W PA3JIBIDKHBIEC PEHKH JOJKHBI OBITh IPOYHO 3aKPETICHBI B MECTax
COCIMHCHUS,

-TOTIOPHI, MOJIOTKH, KyBaJJbl JIOJDKHBI OBITh TUIOTHO HACa)XXEHBI HA PydYKaxX H
HaJIS)KHO 3aKJINHEHBI,

-OCTOPOXXHO O0OpararhCs ¢ TPEHOTaMH U BEXaMH, UMCIOIUMH METaJUTMYECKHE
HAaKOHCYHUKH,

- 3ampemaercss UCMOIb30BaTh PEHKHU, BEXU ISl MEPEHOCKH WHCTPYMEHTOB, a
TaKKe MepedpachIiBaTh APYT APYTY IIMUILKU U BEXH;

- IPOSIBIISITH OCTOPOKHOCTH MIPU CMATHIBAHUU U Pa3MaTbIBAHUU MEPHOM JICH-THI;

- 110 BO3MOXXHOCTH CBOJIUTh K MUHUMYMY paOOTy Ha MPOE3KEH 4acTh YIIHUIIL

U JIOpOT.

2. CoOmtoienue TpeOOBaHU CAHUTAPUU U INYHON TUTHUEHBI:

-Ha HOraXx HMETh JIETKYI0, IMPOYHYI0O OOYBb, @ B JOXIJUBYIO TMOTOLYy —
PE3HHOBYIO 00YBB;

-B COJIHEYHYIO MOroy padoTaTh C MOKPHITOM r0JIOBOM;

-HE JIO)KUTHCS Ha 3€MJII0 U HE CAJANTHCS Ha SIIUKA U QYTIAPHI OT

pudOpPOB;

-3a0MBaTh KOJIbS HA TIPOE3KEH 4aCcTH JOPOT U TPOIIKaX.

-HE MMATh BOJIy W3 HEU3BECTHBIX UCTOYHUKOB, MIPYJIOB;

-BO BpeMsI TPO3bl HE HAXOJIUTHCS HA OTKPBITHIX M BO3BBIIICHHBIX YJaCTKax

MECTHOCTH, Y BBICOKUX JIEPEBbEB, CTOJIOOB U Jp.;

-3aIpeIIeHo KynaHue B pabouee Bpems;

-IIPU HECYACTHBIX CIIy4asX IOCTpaJaBlIieMy HEOOXOJMMO OKa3aTh MEPBYIO
MIOMOIIb U COOOIIUTH PYKOBOAUTEIIO MPAKTUKHU.

3. Ilpu mepeBo3ke 0O0OpydOBaHUS HW HMHCTPYMEHTOB B OOIIECTBEHHOM
TpaHCIIOPTE COOI0IaTh YCTAHOBIICHHBIE TIPAaBHUIIa MTPOE3/a.



2. TOJIEBBIE IIOBEPKH IPUBOPOB

2.1. [ToieBbIe MoBepkHU Teomoauta 3T5

1. Ocv yununopuueckozo yposHs npu amuoaoe 20pu3oHmaibH020 Kpy2a 00JIHCHA
ObIMb NEePNneHOUKYIAPHA OCU BPAUeHUS] UHCIMPYMEHMA.

VYcTaHaBIMBAaOT MOBEPSEMBI yYpPOBEHb I10 HAIMPABICHUIO JIBYX MOJBEMHBIX
BUHTOB U, Bpalas MX B IPOTHUBOMNOJIOKHBIE CTOPOHBI, IPUBOIAT MY3bIPEK YPOBHS HA
CepelrHy (B HYJb-ITyHKT).

3aTeM moBOpavYMBaIOT anuaany ¢ ypoHeM Ha 180 °. Eciu my3bIpE€K ypoBHS
OTOMIET OT HYyJIb-ITyHKTa HE OoJiee UeM Ha OJIHO JeJIEHUE, TO YCIOBHE BHITIOTHEHO.

B npoTMBHOM cilydae BBINOJHSAIOT FOCTHPOBKY YpOBHS. JlJIsi 3TOro mpUBOAST
My3bIPEK K HYJIb-MIYHKTY Ha MOJIOBUHY JIYT'Y OTKJIOHEHUS MOJHEMHBIMUA BUHTAMU, &

Ha BTOPYIO MOJOBUHY — FOCTUPOBOYHBIMU BUHTaMU YPOBHSI.

2. Busupnas ocb 3pumenbHol mpyovl 00NXHCHA ObiMb NEePHEeHOUKVIAPHA K
20PU3OHMANLHOU OCU 8pAUeHUsI mPYObl (onpedenenue KOJIUMAYUOHHOU OWUOKLL).

C mnomoIpl0 MOABEMHBIX BHHTOB TOPU3OHTHPYIOT MPUOOp M BUBHPYIOT Ha
yIanéHHYI0 TOYKY, HaXOJSIIyloCs NPUMEpPHO Ha BbicoTe mpubopa. Ilpu aByx
nosioxkeHusix BeptukanbHoro kpyra (KJI m KII) nmpoussoasr oryerst KII1, KJI1 mo
TOPU30HTATBHOMY KPYTY.

[locne »TOro mpw 3aXaTOM 3aKpPENUTEIbHOM BHUHTE aiuAalbl OTIYCKAIOT
3aKpENUTENbHBIA BUHT JJUMOA U MIOBOPAUYMBAIOT alnuAay npuOan3ntensHo Ha 180 °.

3aTeM 3aKpeIuIsioT JIMMO, OTKPENUB aauaany, BHOBb BU3UPYIOT Ha TY K€ CAMYIO
TOYKY U TIPH JABYX MOJOKEHUSAX BEPTUKATBHOTO Kpyra MpOU3BOJSAT OTYETHI
KJI2, KTI2 no ropu3oHTaaIbHOMY KPYTY.

BennunHy KOJITMMAaIIMOHHOM OIIMOKYU C HAXOIAT 1Mo (popMmysie:

(KJI; — KII; + 180°) + (KJI, — KII, + 180°)
C = 2 ;

Ecnu ¢ <2t, rie t — TOYHOCTH OTCYETHOTO MPUCITOCOOTIEHUS, TO TOBEPSEMOE
ycioBue coomoaaetcs (ns teomonuta tuna T30 npunumatot t = 30). B mpotuBHOM
Cllyyae BBITMOJIHSIOT MCIPaBICHUE KOJUIMMAIMOHHON OImuOKu. [l rOCTUPOBKHU
HaBOJISIIIIMM BUHTOM ajuAajbl YCTAHABIUBAIOT MO TOPU30HTAJIBHOMY KPYTy OTCYET,
CBOOO/IHBIN OT BIUSIHUS KOJUTUMAIIMOHHOW OITUOKHU:

a0 = KII2 — ¢ wim a0 = KJI2 + c.

['opuzoHTaIbHBIMU (OOKOBBIMH) HCHPABUTEIbHBIMM BUHTAMH CETKU HUTEH,
CJerKa OCJa0MB BEPTUKAJIbHBIC MCHPABUTEIbHBIC BUHTHI, MEPEKPECTUE CETKH HUTEH
COBMEMIAIOT C TOYKOW HABOJIKU.

3aKperuIsiioT BEPTUKAIbHBIE UCTIPABUTEIbHBIC BUHTHI CETKH HUTEWU U TOBTOPSIIOT
MIOBEPKY.

3. I'opuzonmanvuas ocy épawjeHus mpyovl 00IAHCHA ObIMb NEPNEHOUKYIAPHA K
8EPMUKATILHOU OCU 8PAWYEHUS MEOOOIUMA.

JIns TOBEpKH 3TOr0 YCJIOBUSA TEOJOJUT YCTAHABIMBAIOT MO YPOBHIO Ha
pacctosiHur 10—20 M OT CTEHBI.

BriOuparoT 1 oTMe4aroT Ha cTeHe Touky M 1noj yriaom 25—30° Kk TOpU30HTY.



HaBogsT Ha 3Ty TOUYKYy 3pHUTENBbHYIO TPpyOy TIpH Kpyre J€BO W Kpyre IpaBo
NPOEKTUPYIOT TOYKy M BHU3 oTMe4aroT TOYkd ml u T2. VYcioBHe cuMTaeTcs
BBITIOJTHCHHBIM, €TH PACCTOSTHAE MEXIy ToOUYkaMy m1 U T2 He TpeBHIIIaeT ABE IIHUPHHBI
ouccekropa cetku HuTe. Onpenensiercs no popmyne (1):

. mlm2,
=P oum (1)

rae p=206265",
m;m, — IJIc PacCCTOSHUE MKy TOUKaAMH;
M, — paccTosiHuEe MEKIY COOTBETCTBYIOIIIMMH TOUYKAMH.

Pucynoxk 1 — CxeMa BBITIOJIHEHUSI TIOBEPKH TOPU3OHTAIIBHOCTH OCH BPAIIEHUS TPYOBI

3HadeHMEe HAKJIOHA TOPU30HTAIBHOM OCH 1 HE IOJKHO OBITH Oonee 1'.
Ecnn ykazaHHBIE YCIOBHS HE BBINOJHEHBI, TO TPHOOp PEMOHTHPYIOT B
MaCTEPCKOM.

4. Bepmukxanvnas Humb cemKu Humeu OOIMCHA ObIMb NAPALIENbHA
8EepMUKANBLHOU OCU 8PAUEHUS Me00UmA.

YcTaHaBIUBAIOT TEOJOJUT U HABOAAT 3PUTEIBHYIO TPYOy Ha YETKYHO, XOPOIIO
BUIMMYIO TOYKY. BpailieHueM HaBOMSIIETO0 BUHTA MEIJICEHHO HAKJIOHSIOT TPyOy M
CIEeNAT 3a MOJOKEHHWEeM HalJt0/1aeMON TOYKHM OTHOCHUTEIIbHO BEPTUKAIBHOW HUTH.
Ecau npm Takom mepemernieHun HaOMrogaeMasi TOYKa COMACT ¢ BEPTUKAJIbLHONW HUTH,
TO, OCJIa0MB WCIPABUTEIbHBIC BUHTHI CETKH HUTEH, MOBOPAYMBAIOT auadparmy c
CETKOW 10 COOJIFOICHUSI TOCTaBIEHHOTO ycnoBusA. [locie FCTUpOBKH HEO0OXO0IUMO
MMOBTOPUTH MOBEPKY 10 1. 2 (OMpEAEICHUE C).

6. Mecmo Hynsa eepmuxanvno2o Kpyea OO0AHCHO ObIMb PABHBLIM HYIIO UL He
npegvlulams 080UHOU MOYHOCU OMYEMHO20 MUKPOCKONA meoodoauma 2t.

s onpeneneHnsi BEPTUKAIBHOTO Kpyra HaBOJSIT MEPEKPECTUE CETKU HUTEH Ha
YAAJIEHHYIO, XOPOUIO BUAUMYIO TOUKY. [IpOM3BOAAT OTCUET 1O BEPTUKATIBHOMY KPYTY
npu KJI. [TepeBoast TpyOy uepe3 3eHut u ipu KI1 BBIONHSIOT Te K€ 1eHCTBUS).

MO = (KJI-KIT)/2



Ecmn (MO) npeBbimaeT ABOWHYIO TOYHOCTh OTCUETHOTO MPHUCTIOCOOJICHHUSI, TO
POU3BOMST €ro MCHpaBIICHUE, NIl YEro HaBOAAT TPyOy Ha TOUKY HAOIIOACHUS MpHU
KII. HaBonsmyM BHMHTOM BEpPTHUKAJIBHOTO Kpyra yCTaHaBIMBAIOT BBIYUCICHHOE
3HauYeHHE yIiia HakioHa. CMecTHUBIIEeCs MEPEKPECTUE CETKU HUTEH HABOJAT Ha TOUKY
BU3UPOBAHUS UCTIPABUTEIILHBIMUA BUHTAMU CETKH HUTEH.

6. Hccneoosanue Humsano2o oanbHomepa.

Jlnst  WcclieoBaHUsT HUTSHOTO JajlbHOMEpa Ha OJIHOM KOHIE JIMHHUH
MPEBAPUTEIIEHO U3MEPEHHOW PYJETKOM YCTaHABJIMBAIOT TEOAOJIUT, a Ha JAPYIOM —
pEUKy C CAaHTUMETPOBBIMHU JEJICHUAMHU. PaccTosHME, W3MEpPEHHOE HaTbHOMEPOM,
HaxoJAT 10 hopMyIIe:

d=Kn+c,

rae K — koaddunment naapHOMEpa;

C — €ro MOCTOSIHHAS cllaraeMasi;

N — YUCIIO AEJICHUM.

[Tpu crémke B macmtade 1:1000 1 Menpye MOCTOSHHOMN cllaraeMoi JajibHOMEpa
C mpeHeoperaroT u3-3a Majaoctu. [loatromy, mpuHumas ko3¢ duinrent nansHomepa K =
100, 4ncino CaHTUMETPOBBIX ACIEHUN MO pEUKE MEXKIYy BEPXHEH M HUKHEH HUTAMHU
JIOJKHO BBIPAXaTh PACCTOSIHUE B METpax.

2.2. IToaesbie noBepku HuBeaupa H-3K

1. Ochb Kpyraoro ypoBHs JAOJbKHA OBITh MapajuielibHa OCH BpALlEHUs HUBEIUPA.
BpaimenueM NOIBEMHBIX BHUHTOB MNPUBOJAT MY3BIPEK YPOBHA B HYJb-IIYHKT H
MMOBOPAYMBAIOT 3pUTENIbHYIO TpyOy HuBenupa Ha 180°. Eciu my3bIpék ypOBHS
OCTaeTcsl B HYJIb-IIYHKTE, TO YCIIOBHE BBINIOJIHEHO. B MpOTHBHOM cilydae, NeWCTBYS
WCIIPaBUTEIbHBIMU BUHTAMH YPOBHS, €r0 MEPEMEIAIOT B HAMPaBICHUU HYJIb-IIYHKTa
Ha TOJIOBUHY JyTH OTKJIOHEHUS, a 3aT€M MOJABEMHBIMUA BUHTAMM BBIBOIAT ITy3bIPEK B
HYJIb-ITyHKT. [TOBEpKY I KOHTPOJIS TOBTOPSIOT.

2. CpenHsisi TOpU30HTANIbHASL HUTh CETKU JTOJKHA OBITh MEPIEHIUKYIISIPHA K OCH
HuBenupa. [loBepka NponU3BOAUTCS B3ITHEM TPEX OTCUETOB IO PEUKE: NMEPEKPECTUEM
CETKH HUTEW, JIEBBIM U IPABBIM KPAae€M FOPU30HTAIbHON HUTH.

OTcuéTel AOKHBI OTIAMYaTbcad He Ooznee uem Ha | mm. Ecnm ycnoBue He
BBIIIOJIHEHO, BPAIAIOT CETKY HUTEM.

3. BusupHas ocb 3pUTEIBbHON TPYObl U OCh LIMJIMHIPUYECKOTO YPOBHS JOJKHBI
OBITH MapaJlJICTbHBI.

HuBenup nepeHOCUTCS U yCTaHABIMBAIOT HA PACCTOSIHUU 2-3 M OT OJHOUW W3
peek (Puc.4). bepyt otuer b, mo OmmkHEH peiike. BBuay MamocTd pacCTOSHUM 110
pEiKU MOTpenIHOCTh B OTYeTEe b,, BHI3BAHHAs HAKJIOHHOM Jy4a BU3HPOBAHUS, Maja.
[ToaToMy oTuer b, cunurtaroT Oe3ommbouHbIM (Puc.2).



Pucynok 2 — [loBepka nununapudeckoro ypoBHs (M3Mepenus ¢ HepaBHbIMU
PacCTOSIHUSIMU J0 PEEK)

[ToBepka HUIMHAPUUECKOTO YPOBHS. I3MepeHust ¢ HepaBHBIMH PACCTOSTHUSIMU
70 peeK. BBIUUCIAIOT 0TUeT, KOTOPBIH T0DKEH ObITh Ha JabHEN peliKe, eciu Ty4
BU3UPOBAHMS TOPU3OHTAICH: Ay = b, + h. HaBoasT HUBENMHp HA JAIBHIOIO PEHKY U
0epyT (hakTHUECKU OTUET A,. CpaBHUBAIOT BHIYUCIICHUS U (AKTUUECKUI A OTUETHI
pa3InyaroTCa MEHbIIE, YeM Ha 5 MM, TO CUMTAIOT, OCh LIMJIMHAPUYECcKoro ypoBHs HH
(Puc. 5) mapannenpHo Bu3upHOU ocu ZZ. Eciu BEIUUCIEHHBIN 1 (PaKTHYECKUN OTYETHI
pasnnyaroTcs OOJbINe, YeM Ha 5 MM, TO TOJIOKEHUS IUIMHIPUYECKOTO YPOBHS
HEO00XOJIUMO HUCTIPABUT.

JI71st 3TOrO 3IEBAallMOHHBIM BHUHTOM HABOJAST CPEIHUM IITPUX CETKHM HUTEH Ha
OTYET Oy MO AanbHEN perike. [Ipu 3TOM My3bIpeK NWIMHAPUYECKOTO YPOBHS YHUIET U3
HYJIBITYHKTa. BepTUKalnbHBIMM HCIAPUTENBHBIMA BHHTAMM IPUBOAST ITy3bIPEK
HWIMHIPUYECKOTO B HYJBIYHKT, COBMEIIas H300pak€HUs KOHIIOB IOJOBUHOK
My3bIPbKa B M0JIE€ 3pEHUS TPYOBI.



3TJEOJE3NYECKUE PABOTHI ITPU CO3JAHUH
HOJIUTI'OHOMETPUYECKOI'O XOA

3.1. Conep:xxanue padoT, HHCTPYMEHTBI

Jlis mpou3BOACTBA ChEMKH HEOOXOAMMO HMMETh CIEAYIOIINEe MHCTPYMEHTHI U
MPUHAIJIEKHOCTH:

-TOIOPHK;

-T€OJJ0JIUT CO IITaTUBOM;

- CTaJbHas PYJIETKA;

-BEMIKH (2 1IT.);

-)KypHaJ U3MEPEHUs YIIIOB, TETPab /Il aOPUCOB, KOJbSL.

TeononuTtHas cb€MKa COCTOUT U3 IMOJIEBBIX M KamepaibHBIX paboT. B cocrtas
HOJIEBBIX PA0OT BXOJIAT:

1. pekorHocuupoBKa ydacTka, BbIOOp M 3aKpEIUIEHUE BEPIIMH TEOAOJIUTHOIO
X0J1a;

2. U3MEpEHNE rOPU30HTAIBHBIX YIJIOB U CTOPOH X0J1a;

3. IpUBSI3KA X0/1a;

4. chEMKa MECTHBIX MPEIMETOB (CheMKa CUTYyaIlun ).

KamepanbHpie paboThl cOCTOST U3 00paOOTKH  pe3yJbTaTOB  IOJIEBBIX
M3MEpPECHUM.

Ncxonnsie mynktol: [IT151, TITT53

Omnpenensiemble (pokiiagsiBaemble) myHKThE: 111, 112,113

N3mepsiemble BETMYUHBI:

— Topu3oHTanbHBIE yriibl 1, B2, B3;

— paccrostHus Mexay nmyHktamu: 53 w 111 — S1, 111 u 112 — S2,112 u 113 -
S3;

— BEPTUKAJIBHBIC YIJIBI C ITyHKTA HA MyHKT: ¢ 53 Ha 111 —vl, ¢ 111 Ha 112 -
v2,c112Ha 113 —v3;

— mpeBblieHus Mexay nyHkramu 53 u 111 -hl, 111 u 112 -h2, 112 u 113 —
h3.

3.2. loieBbIEe padoOTHI

B X04€ PCEKOTHOCHUPOBKH OIPCACIAIOT TOYKHM BHCAYCTO XO4d, YCIOBHUA
ITPUBA3KN K ITYHKTaM OHOpHOﬁ CCTU. TCOJIOHHTHBIP'I X044 IMPOKIaAbIBACTCSA B BH/C
JIOMaHHBIX JIMHUM B MECTax, y,Z[O6HBIX A1 YCTaHOBKHM TCOAOJIMTA, TakK, yTOOBI C HUX
oOecrieynBajgach B3auMMHAas BUAUMOCTDh, CO34aBaJINCh 6J]aFOHpI/I$ITHBIe YCIIOBUsA IJIA
CbCMKH MCCTHBIX IIPEAMETOB. 3aKp€HJICHI/IC BCPIIHMH TCOAOIMTHBIX XOOA0B ITPOU3BOAAT
KoJbsiMHU. CXeMa BUCSYETO IMMOJIMTOHOMETPUICCKOTO X0/4a IMPUBCJICHA HA PUCYHKC 3.



Ofwencumuoe

Pucynok 3 — CxeMa BHCSYETO MOJIUTOHOMETPHIECKOTO X0 1a

1. Pa30uBaeM NmoJIMTOHOMETPUYECKUNA XOA: (PUKCUPYEM COTJIACHO CXEMbl TOUYKH
111,112, 113.

2. [IponzBomum mosneBbie n3Mepenus. Mamepsiempie BeauuuHb (puc.1):

— ropuzoHTaNIbHbIE YIIibl B1, B2, B3;

— paccrosiuus Mexay nmyHkramu: 53 u 111 —S1, 111w 112 -82,112u 113 - S3
(pynertkoit);

— BEPTUKAJIBHBIC YIUIBI C ITyHKTA Ha MyHKT: ¢ 53 Ha 111 —vl, c 111 na 112 -
v2, ¢ 112 na 113 — v3. (Teomonurom) [Ipumedanue: npu U3MEPEHUH YTIOB HAKIOHA
NEpEeKPEeCTUE CETKW HUTEH HaBOAWTh Ha BBICOTY HMHCTPYMEHTa, TaK 4YTOObI
cobonanoch yciopue | =V (T.e. BHICOTAa HHCTPYMEHTA | paBHA BBICOTE BU3UPOBAHUS
V)i

— mpeBblieHus Mexay myHktamu 53 u 111 -h1, 111 u112—-h2,112u 113 —h3
(HUBEIIUPOM).

[IpousBeneHHbIE U3MEPEHUS 3aHOCUM B KYpPHAJIbI MOJEBBIX U3MEPEHU (Ta0M.

3.1-3.4)

Tabmuma 3.1 —  XKypHan wu3MepeHHs TOPU3OHTAIBHBIX YTJI0B
IMOJIMTOHOMCTPHUYCCKOTO XOJd
Touka Touku KJI KII Cpennee 3HaueHue
CTOSTHUS BH3WPOBAHUS yrma [
1151
11153
111
Touka Touku KIJI KII CpenHee 3HaueHHE
CTOSIHUS BU3UPOBAHUS yra B
11153
111
112
Touxka Toukn KIJI KII CpenHee 3HaueHHE
CTOSIHUSI BU3HPOBAHUS yra B
111
112




113 | | |

Tabmuma 3.2 — JXypHan u3MepeHus IJIUH CTOPOH TMOJUTOHOMETPHYECKOTO
X04a
Cropona [Tpsimoe Ob6parnoe Pasnoctp, | /[lomyck Cpennee
xoJia u3MepeHue U3MepeHue cM A 3HauYCHUE
Spp M Sep M cM Sp M
53-111
111-112
112-113
Tabmuma 3.3 — JKypnan W3MEpPECHUN YIJIOB HAaKJIOHA CTOPOH
ITOJIMTOHOMCTPHUYCCKOTIO XOJad
Touka Touku KJI KII Mecto 3HaueHue yria
CTOSIHHMSI | BU3UPOBAHUS Hyns MO v
53 111
111 112
112 113
Tabmuma 3.4 — Bemomocts HuBenupoBanusi |V kimacca  BepimH
IMOJIMTOHOMCTPHUYICCKOI'O X01a
%E E OTcyeThl, MM [IpeBbrmenns h, Mmm AGCOIIIOT.
Z c% % I 1B C " OTMETKH,
T E| S | Sammmit | epemmi pome BIYUCIICH. penHee CIIPABIL H, M
JKYTOYH. + - + - + -
53
1
111
111
2
112
112
3
113

fh on = 204/ L, xm =

3.3 KamepaubHasi 00pa00TKa MOJTUTOHOMETPUYECKOT0 X0/1a

Kamepanbhnyto 00paOOTKy HA4YMHAIOT C TMPOBEPKU U OOpPabOTKH TOJEBBIX
KYpHAJIOB. 3aTeM COCTaBISIOT CXEMY BHCSYETrO Xoja. Y BEpIIMH TOMUCHIBAIOT
CpeIHHE 3HAYCHUS TOPU3OHTAIBHBIX VYIJIOB, a BO3JIE KaXIOW CTOPOHBI — €€
TOPU30HTAIBHYIO JMHY. Ha cxeMy HaHOCAT TakKe MYHKTBI T€OJIC3UYCCKON CEeTH, K
KOTOPBIM OCYIIICCTBIISUIACH MPUBSI3KA.

1. Haxoaum JUpEeKIMOHHBIN YTOM Opisy-rs3 ACX0aHOM ctoponsl (ITIT51-T11153)
B CJIEYIOIIEM MOPSIIKE:




= onpenemsiem AX = X 53— X sy =
AY =Y s =Y sy =

=  QOmnpenensieM pyMO UCXOIHON CTOPOHBI:

r,.. =arctg

— OnpenensieM TUPEKIUOHHBIA YTOT Orpysi-rirs3 MCXOIHOM CTOPOHBI IO OJTHOM M3
dbopmyn TabauUIB 3.5 B COOTBETCTBUU CO 3HAKAMU MPUPAIICHUI KOOPUHAT:

Tabnuua 3.5 — B3aumocBsi3b pyMOOB U TUPEKIIMOHHBIX YTJIOB

[Ipupammenus JIMpEeKIMOHHBIN yTOJI
KOOpJAWHAT a=r a=180° —r o3 =180°r | a,=360°—7r
Ay + + - -
Ax + - - +
Olrrts1-mrss =

2.Beruucnenue koopauHat Touku 111
— OmnpenenseM TUPEKIUOHHBIN YTOJ IEPBOM CTOPOHBI X0 Olrpys3-111

Urins3a1y = Qs ermss — Py +180°7 =
[Tpumeuanue: yrou B1 — npaBslii o X0y

— OrnpenensieM TOPU3OHTATbHBIC MPOJIOKEHUS CTOPOH TOJIUTOHOMETPHUECKOTO
xoza 1o dopmyie (1):

d=S,,-cos v (1)
— Pesynbrartsl 3anuceiBaeM B Tabmuiry 3.6.
Tabnuna 3.6 — Pe3ynbrarsl TOPU30HTARHOTO MPOJIOKEHUS CTOPOH
Ne croponsr | Cropona xoma | CpenHee 3HaueHHE 3HaueHue yria I'opuzonTansHoe
Xo04a HaKJIOHHOM JJIMHBI HaKJIOHA V IIPOJIOKCHUEC d
Sp M

1 53-111

2 111-112

3 112-113

— OmnpegensieM npupanieHus koopauHat Mexay Toukamu 11151 u 111:

AX, =d,-cos Arrsza11 =

AY, = dl SN 50411 =

— OmnpegensieM kKoopAauHATHI Touku 111:

X111 - X53 + AXl -
Y111 - Y53 + AYl =




3.Bpruucnenue koopauHaT Touku 112:
— OnpenensieM TUPEKUUOHHBIN YIOJ BTOPOW CTOPOHBI XOAA 01111-112

Q112 = Aszans + F, —180° =
Ilpumeuanue: yeon 2 — nesulii no xo0y

— OmnpegnensieM npupanieHus KoopauHat Mexay Toukamu 111 u 112
AX, =d,-C0S 4, =

AY, =d, -sinay,, 4, =

— OnpenensieM KOOpAUHATHI TOYKH 112
X112 = X111 + AXZ =
Y112 - Y111 + AYz =

4 .Beruucnenne KoopauHat Touku 113
— OnpenenseM AUPEKIUOHHBIN yTrOJI TPETHEN CTOPOHBI XOAA 01112-113

Qo113 = Qg1 — P +180° =

Ilpumeuanue: yeon f3— npaswiii no xo0y

— OnpenensieM npupamieHust KOOpAUHAT MeXay Toukamu 111 u 112:
AX;=0;-C0Sct 54,5 =

AY; =d;-sina, ;5=

— OmnpenensieM KOOpAUHATHI TOYKH 112
X113 - X112 + AX3 -
Y113 - Y112 + AY?, -

5. BeruuciieHre BbICOTHBIX OTMETOK
— W3 TpUroHOMeTpuYeCKOro HUBEIUPOBAHMUS:

mp __ _
HY, =Hg+hg, ), =
h5&111 =d,-siny, =

mp _ —
H112 - H111 + h111—112 -

hy i, =d, SNV, =

mp __ _
HY,=H ,+h,00,=
s q13=0;-sINV, =



— N3 reomeTpuuecKoro HUBEIMPOBAHUA (CM. BEOMOCTb HUBEJIMPOBAHUSA):

H111 - H53 + h5&111 -
H112 =1y, + hlll—112 =
H113 - H112 + hllZ—ll3 -

- HpOI/ISBOI[I/IM KOHTPOJIb OIPCACIICHUA BBICOT TOYCK INOJIMT'OHOMCTPHUYICCKOTIO
X0Ia U CpaBHHUBACM €TI0 C IOITyCTUMBIM. PGSYJ'IBTaTLI 3aIIMChIBacM B Ta6JIHIIy 3.7.

— g™ r
Ahl - H111_ 111
— |lgq™ ro|_
Ahz | 12 112‘ -

—H® _Hr | —
Ah; =|H/1; 113‘_

Tabmuma 3.7 — KoHTposb ompeneneHuss BEICOT TOYEK MOJUTOHOMETPHIECKOTO

xozaa
Howmep BricoTHBIE OTMETKH (M) Ah Honyctumoe
TOYKH W3 TpUroHOMEeTpUYECKOro U3 (2)-(3) Ah (m)
HUBEJIMPOBAHUS r€OMETPUYECKOTO
HUBEJINPOBAHUS
1 2 3 4 5

111

112 0.1

113

Ecan PACXOKACHUA HE IIPEBLIMIAIOT AOITYCTUMBIX, 34 OKOHYATCIIbHBIC 3HAUCHUA

BBICOT IIPUHUMAIOTCA 110 PC3YyJIbTaTaM I'COMCTPUICCKOI'O HUBCIIMPOBAHMA.
PGBy.]'II)TaTbI OIIPpCACICHUA KOOpAMHAT BCPHIMH IIOJIMTOHOMCTPHYCCKOI'O XOIa

3aIUChIBAalOTCS B Tabmuiry 3.8.

Tabmuma 3.8 —  PesynbTaThl  ompefeNneHuss  KOOPAMHAT  BEPIIUH
IMOJIMTOHOMCTPHUYICCKOI'O X01a
Touku KoopanHatsl HCXOOHBIX TOYEK BricoTHBIE OTMETKH
X Y H,m
111
112
113

ToUYKM MOAUTOHOMETPUUYECKOTO X0JIa HAHOCATCS MO KOOpJIMHATAM Ha IIaH (CM.
IPUIIOKEHUS ).



4. ONPEJIEJIEHUE BBICOTHI HEJOCTYITHOI'O OBBEKTA U3
MNPSIMOM 3ACEYKHA

Jlia pemieHust 3TOM 3a7auyd HEOOXOAMMO BHAYaJie OIMpPENEIUTh PACCTOSHUE OT
npubopa 10 00bEKTa, a 3aT€M HAWTH BBICOTY camoro oobekTa. C 3TOH 1Lenpio Ha
MECTHOCTH pa3ouBaroT 6a3uc (puc.4) u U3MepSIOT HEOOXOIUMbIC BEIIMUNHBI.

P
- 5 - h ,
LI{\ , i _ He

Ly

o
paccTasiLe ga I i

Hi

YpaberHayg rrofepiXnocrté _
Pucynok 4 — Cxema omnpeenieHust BRICOTHOM oTMeTKU To4uku (P) ¢ Touek (1) u (2)

1. Boruucisiem BICOTHYIO OTMETKY TOUKH P oT Touku 1 (cMm.puc.2)

hll =a-tgo, =

h = hl +i, =

Hy=H, +h =

2. BriuucnsieM BBICOTHYIO OTMETKY TOUKH P 0T Touku 2 (cM.puc.2)
h,=c-tgd, =

h,=h, +i, =

H,=H,+h, =

Ilpumeuanue: Koumponem npasuibHOCMU GbIYUCICHUL CIYX*CUM NOJYYeHUe
O0OUHAKOBBIX UMY ONUZKUX 3HAUeHUll ommemKu mouku P 6 nynkmax [ u 2.

3. OmnpenernsieM 10yCTUMOE PAaCXOXACHUE BBICOTHBIX OTMETOK TOUYKHU P 13
JBYX OIIPEJIECIICHAN

mf-S:
Yo,

o !
rne My = +0°08' - omm6xa M3MEpPEHUS yIJIa HAKJIOHA.

m, =

4. BreruncnseMm (GpakTUYECKOE PACXOXKIACHUE BBICOTHBIX OTMETOK U CPAaBHUBAEM
X C JONYCTUMBIMU:

1 2|
\HP _ HP\ -
5. B cnyuae, ecnum (akTHYECKOE PACXOKICHHE BBICOTHBIX OTMETOK HE

MPEBBIIIAET JIOMYCTUMOIO, BBIYMCIISIEM OKOHYATEIIBHOE 3HAYEHHUE BBICOTHOM OTMETKHU
TOUKH P:



v

_Hy+Hy _



5.OHPEJAEJIEHHUE KOOPIUHAT TOYEK MECTHOCTH
METO/JOM ITPSAMOMU YIJIOBOU 3ACEYKH

Heobxoammo ompenenuts KoopauHAThl Xp, YP U BBICOTHYIO OTMETKY Hp Toukmu
(P) MeTotom yTII0BO# 3aceUkH OT IBYX HCXOMHBIX Touek (1) u (2) (puc.5)
2

1d a

Pucynox 5 — Cxema yrioBoii 3aCeUKu: 0,3 — u3MepsieMble BEJINYHHEI, V,d,C,8 —

BBIYHCIISIEMBIC BETMIUHBI

Hcxonnwie nanHbie — TOYkd (1) u (2) BbAAIOTCS MpENojaBaTesieM KaxKIoi
Opurajie mepe]; Ha4aJioM TMOJIEBBIX padoT.

[Topsinok BeIMOTHEHUS pabOT:

1. Onpenensem koopaunatsl X, Y u BbicOTHbIe 0TMEeTKM H Touek (1) u (2) mo
KaTaJory KOOPAMHAT IMyHKTOB I'€0JIE3MUYE€CKOM CeTH y4eOHOTO MOJUTOHA, 3alMChIBaeM
ux B Tabnuiry 5.1.

Tabmuma 5.1 — Mcxoanble JaHHBIE

Hcxonapie TOUKH KoopanHatsl HCXOOHBIX TOYEK BrIcoTHBIE OTMETKH
X Y H,m

-

2. TloneBwie pabOTHI.

[TpousBoarM W3MEpEHMs] TOPU3OHTAIBHBIX YIIIOB o0 ¥ B (CM. pHUC.D) U YIJIOB
HaKJioHa O; U 0, Ha Touky P c touek (1) u (2) coorBercTBeHHO . M3Mepenus
npousBoaarcs teogoautoM 2T30. IlpuMeuanue: mpu HU3MEPEHUM YIJIOB HAKJIOHA
NEPEKpPECTUEe CEeTKM HUTEH HABOAWTh HA BBICOTY HWHCTPYMEHTA, TaK YTOOBI
cobonanoch yciopue | =V (T.e. BHICOTAa HHCTPYMEHTA | paBHA BBICOTE BU3UPOBAHUS
V).

W3mepenus u ux pe3ynbTaThl 3amuchiBaeM B TaOmuIs! 5.2-5.3.

Tabmuia 5.2 — )KypHaisl MoJIeBbIX U3MEPEHUH YTIIOBOM 3aCEUKH

Touka Touku KIJI KII Cpennee 3HaueHUe
CTOSTHUSL | BU3HPOBAHUSA yrma [

2
1

P
Touka Touku KJI KII Cpenunee 3HaueHue
CTOSTHUSI | BU3HPOBAHUSA yrma [

1
2

P




Touka Touku i KJI KII Mecto Hyns 3HaueHue
CTOSIHUS BU3UPOBAHUS MO Yrma o

Tabmmia 5.3 — Pe3ynbTarhl OJIEBBIX H3MEPESHUM

No craniuu ['opuszonTanbHbBIC VYTriabl HaKIIOHA, BricoTa uacTpyMenTa i, M
yrHBI, o < (13
(o) 3 [13

1 o= 81— I1=

2 B: 0= 1o=

3. KamepanbHbie paboThl
3.1. Haxoguwm anuny 6a3ucHOM (MCXOMHOM) CTOPOHBI (B) U TUPEKIIUOHHBIH
YTOJI 0Olp.; B CIEIYIOIIEM MOPSIJIKE:

= Ompenensem AX = X, — X, =
* Haxoaum amuny 0a3ucHOM (MCXOAHOM) CTOPOHBI

6=vJAX2 +AY? =

»  OnpenensieM pymMO UCXOTHOM CTOPOHBI:

r. =arctg

=*OnpenenseM IUPEKIMOHHBIA Yroil Op; HCXOAHONW CTOPOHBI MO OJHOM U3
dbopmyi TaGauIIbl 4 B COOTBETCTBUM CO 3HAKAMU IIPUPAIICHUN KOOPAWHAT:

Tabnuua 5.4 — BzaumMocBs3b pyMOOB U TUPEKIIMOHHBIX YTJIOB

IIpupaienus JIMpEKIIMOHHBIN yroi
KOOpJUHAT a=r a=180° —r o3 = 180°+r as =360°—r
Ay + + -
AX + - - +
021 =

3.2. OnpenensieM TUPEKIIMOHHBIN YOI CTOPOHBI 035
a ,=a,,t180° =

3.2. HaXOIMM TPETHI YTOJ B TPEYTOJIbHUKE Y:

y=180"—(a + B)=

3.3. Ilo Teopeme CHHYCOB HaxXOau CTOPOHBI @ U C:




6 a C
siny sing  sina

Teopema CUHYCOB:

g-sing

a=—
siny
6-Sina
C=—7"—=
siny

3.4. IIpousBoauM BblYUCIEHUE KOOpAMHAT Toukd P ¢ Touku (1) B ciemyromem
MOPSIJIKE:
— OmnpenensieM AUPEKUMOHHBIA yTOd CTOPOHBI 1-P:

A p=0,ta=
— OmnpenenseM npupameHus KOOPAUHAT ¢ TOYKHU | Ha Touky P
AX, ,=a-C0Sa, =
AY, , =a-sing,, =
— OmnpegnensieM KoOpAUHATHI TOUKU P ¢ Touku 1:
X 1% =X +AX =
Y. =Y, +AY,, =

3.5. [IpousBoauM BeIUMCIIEHHE KOOPAUHAT ToukU P ¢ Touku (2) B crnegyroiiem
MOPSAKE:
— OnpenensieM AUPEKIIMOHHBINA yros cTopoHsl 2-P no ¢popmyre:

O p=0y—f=
— OnpenenseM npupamieHuss KOOPAUHAT C TOUKH 2 Ha TOUKY P:
AX, , =C-C0Sa,, =
AY, , =c-sina,, =
— OnmnpenenseM KoopauHATHI TOUKU P ¢ Touku 2:
2 _ _
2
Y, =Y, +AY,, =

[Ipumeuanne: KoHTposreM mNpaBWIBHOCTH BBIYUCICHUN CIYKUT TOJTYyYCHHE
OJIMHAKOBBIX WJIHM OJU3KUX 3HAYCHHUH KoopAUHAT Touku P B myHkTax 3.4 u 3.5.

3.6. OnpenensieM JOMyCTUMBIE PACXOKIECHUSI KOOPJAUHAT TOUKH P U3 1ByX
OIPEICTICHHM:

m — (24 S_
xy_ ' . [—

o '
rae M, =*0°06" - omn6ka WU3MEPEHUS TOPU3OHTAIBHOTO YTJIa;

0 =3438'.




3.7. BpiuncnsieM (DaKTHUYECKUE PACXOKIECHUS KOOPAMHAT U CPABHUBAEM HX C
JOITYCTUMBIMHU:

X -
il

3.8. B cnyuae, ecnu ¢aKkTHUECKHE PACXOXKIACHUS KOOPAMHAT HE MPEBBIMIAIOT
JOMYCTUMBIX, BBIUMCIIIEM OKOHYATEIbHBIE 3HAUYCHHSI KOOPIUHAT TOYKH P:

X:ﬁ+ﬁ:
! 2

v :Y§+YP2 _
! 2

3.9. Pe3ynbTathl onpeneiaeHus KOOpANHAT TOYEK MECTHOCTH METOAOM MPSAMOM
YTJIOBOM 3aCEYKH 3aMKMChIBAEM B TAOIHUILY 5.5.

Tabnuma 5.5 — Pe3ynbTaThl onpeneneHrs KOOPAUHAT TOYEK MECTHOCTH METOJIOM
IIPSIMOM YTJIOBOW 3aCEUKHU

Ompenen | Ot Or @®aktnueckue | Jlonmyctumsie | CpenHue
sAeMble TOYKU | | TOUKM 2 | pacXOKJE€HUSA | paCXOXKACHUS, | 3HAUCHUS,
KOOPJIMHATHI, M KOOpJIMHAT, | M M

M

Xp, M

Yp, M




7.TEOMETPUYECKOE HUBEJUPOBAHUE ILUIOIIAJIKU JIJIA EE
BEPTUKAJIbHOM IIJIAHUPOBKHU

7.1. Pa30mBKa CeTKHM KBaJpaTOB HA IUIOIMIAJKe, MPUBS3KA CETKH KBAIPaTOB
U oTpe/iesieHue MJIAHOBBIX KOOPAMHAT BEPIIHH KBAAPaTOB

Ha yuacTke MecTHOCTH cO c1ab0 BBIpaXEHHBIM pelbeoM MPOU3BEAEM
pa30MBKYy CETKM KBaJapaTOB Js IUIAHUPOBAHUS ydYacTKa IOJI TOPU3OHTAIBHYIO
momanky. CropoHa kBaapara paBHa 15 M. Cxema IUIOMAAKK TPUBEJCHA B
MIPUIIOKEHUU.

KoopaunHate! 1 BBICOTHasi OTMETKA MEPBOM TOUKH 1a ompeaeneHsl cnocoooM
IpsSIMO# YTII0BOH 3aceuku (cM. pasnen 5.6).

Jl1is ompesieniennst OCTaabHBIX KOOPAWHAT BEPIIUH KBAJPATOB H3MEPSIEM
MPUMBIYHBIN YTOJI 3 Ha MEPBYIO CTOPOHY Tutomanky 1a-1d.

Tabnuna 6.6. — )KypHas nosjaeBsIX U3MEpEeHU MPUMBIYHOTO yTiia

Touka Touku KJI KII Cpennee 3HaueHHUE
CTOSIHUSL | BH3HWPOBAHUS yrma [
la

Hanocum Ha maH (CM. TPWIOKEHHS) MEPBYIO TOYKY IUIOMIAJIKH [0 €€
KOOPJIMHATaM, CTPOUM TPUMBIYHBIN YT0JI, HAHOCHM OCTaJbHbIC TOYKH TIIOMIAIKH.

OmnpenensieM rpadpuuecKuM COCOOOM KOOPAUHATHI TOYEK IJIONIAAKUA. 3aHOCUM
uX B Tabnuiy 6.7.

Tabmuma 6.7. — Katanor koopauHaT TOYEK TJIOMIATKA

Ne Touku X, M Y, M H, m
la
1b
1c
1d
2a
2b
2C
2d
3a
3b
3c
3d
4a
4b
4c
4d




7.2. TeoMeTpu4eckoe HUBEJIMPOBAHNE UX BEPIIUH M BbIYHCIEHHE
BBICOTHBIX OTMETOK

[Ipon3BOIUM T€OMETPUUECKOE HUBEIMPOBAHUE BEPILIMH KBaIpaToB. JKypHan
HHUBEIIMPOBAHUSA TPUBEICH B MIPUIIOKECHHM.

Obpabomka xcypuanoe nugenuposarnus. O0OpabOTKy KypHAJIOB HUBEIUPOBAHUS
HAYMHAIOT C MPOBEPKHU BCEX 3AMUCEU U BBIYMCIICHUM, BBINIOJHEHHBIX B IOJIE.

1) BBIUHCISAIOT MPEBHIICHUS 110 YePHON M KPaCHOM CTOpPOHAM peeK:

hl{ = at{_bq , th = aKD_pr
IIPU 3TOM PACXOXKJECHHUS B IMPEBBILICHHUSAX C YYETOM PAa3HOCTH IATOK Maphl PEEK HE
JOJIKHBI ITpeBbIIATH 10 MM.
2) 3a OKOHYATEIBHOE 3HAYCHHE MIPEBBIIICHUS IPUHUMACTCSI CPETHEES
hep= (N, +hy,)/2

3) Ha kaxaoi CTpaHMIIC KypHaJia BBITOJHSIIOT MOCTPAHUYHBIA KOHTPOJIb. OH
3aKJII0YAETCsl B MOJCYETE CYMM OTCYETOB Ha CBSI3YIOIIME TOYKM MO 3aJHeu (Xa) u
nepeanent (Xb) pelikam, a TakkKe CyMM MPEBBILIEHUN IO YEPHOM M KPAaCHOM CTOPOHAM
peeK W CpeaHUX TNPEBBINICHUNA HA CTaHIUAX; MPU STOM JIOJHKHO COOJIOIAThCs
PaBEHCTBO:

(Xa—ZXb)/2=%h/2=Zh,,

4) [anee onpeeIsioT BRICOTHYIO HEBA3KY XO/1a.

Tak Kak HUBEIMPHBIA XOJI 3aMKHYTBIN, TO HEBSI3Ka BBIUUCISIETCS MO (hopMmyie
fh: )y hcp.

5) INony4eHHYIO BBICOTHYIO HEBS3KY CPaBHUBAIOT ¢ momyctuMoit T <fj
e oo = SOMMVL wim f i, 4, = 10 MM VN, Te L — ke x0/1a, KM, a8 N — 9ucio
CTaHIMHU B XOJI€.

6) Eciu HeBsi3ka HE MPEBBIIIACT TOMYCTUMOM BETUYHHBI, TO €€ pa30pachiBaiOT C
00OpaTHBIM 3HAKOM TIOPOBHY Ha BCE CPEJHME MPEBbIlIeHus xoaa o, = - T, / n. ITpu sTom
CyMMa TOTPaBOK JO/DKHA PaBHATHCS HEBSI3KE ¢ 0OpaTHBIM 3HAKOM, T.e. Xy, = - Ty

7) BBIUUCIISAIOT UCTIpaBJICHHBIC TPEBbIMIeHHS 110 Gopmyiie Nyeqy i = N+ J;

KonTtposs. Zh,,.,,=0

8) Ilo mcrpaBICHHBIM MPEBHIIMICHUSM BBIYHCIISIOT OTMETKH CBS3YIOIINX TOYECK

[—[i = Hi-l + hiucnp
rae Hi; — oTMeTka mpeabiIyIiei TOUKy Xo/1a.

KonTpoisiem mpaBUILHOCTH BBIYMCIEHUSI OTMETOK CBS3YIOIIMX TOUEK SABISETCS
COOJIOICHHE YCIIOBUS

H]{OH = HHa'-l + Zhl/lcnpz HHa'-l +O: HHa'-[-

9) Jlanee BBIYMCISIFOT OTMETKH IMPOMEKYTOYHBIX TOUYEK Yepe3 TOPHU30HT
nHcrpymenra ['M. Jlng atoro Ha craHuuu aBaxzabl BeMUCIAIOT [ oTHOCMTENBHO
3aJIHEH U TIepEeTHEN CBA3YIONIUX TOUEK U U3 JIBYX €T0 3HaYeHU OepyT cpeHee:

['Ml' = Hy+a,; T'I" = Hy+by; T'TL, = (CIT' + T'TT")/2

rae Hs, H, — OTMETKH 3aHEU U NEPENHEN CBA3YIOLINX TOYEK;

a, b, — OTCYETBI MO YEPHOU CTOPOHE PEEK, YCTAHOBJICHHBIX HAa 3aJHEU U
IIEPEIHEN CBA3YIOIMX TOYKAX.



OTMETKH MPOMEKYTOUHBIX TOUEK MOJYy4arOT BHIYUTAHUEM OTCUETOB IO YEPHOU
CTOPOHE PEUKH, YCTAaHOBJIECHHOW Ha COOTBETCTBYIOLIEH IMPOMEXKYTOUHOM TOYKE, W3
orMmeTku ['U, T. €.

H npom =TI - Cl‘[pOM
7.3.11ocTpoenne TonorpapuuecKoro nJiaHa mioaaKu

Ilocmpoenue cxemvl nHugenuposanus. Ha deprexxHort Oymare 1o HUBEIHUPHOMY
KypHany B MacmTade 1:500 coctaBisroT cxemy HUBenupoBaHus. Ha cxemy HaHOCAT
MOJIOKEHUE CTAHILMM, a Tak)Ke MOKAa3bIBAIOT KAaKWE CBA3YIOIIME W IPOMEKYTOUYHBIE
TOYKHU C HUX CHUMAJIUCh.

Ilocmpoenue naana nosepxnocmu. Ha ueprexnoit Oymare B macmrade 1:500
CTPOST CEeTh KBaApaTtoB co crtopoHamu 20x20 M. Ha 3Ty cxeMy mepeHOCAT OTMETKH
BEPIIMH H3 >XypHaJla HuBenupoBaHus. [IpoBoasar ropusoHTtamm uepe3 0,25 w,
onpenenss UX MOJOKEHHE METOIOM HHTEPIIONIMPOBAHUSA HAa CTOPOHAX WU JHATOHAJIAX
KBaJIpaTOB aHAIUTUYECKU WK ITpa)UUECKH C IOMOIIBIO MAJIETKH.

7.4.1locTpoeHne KAPTOrpaMMbl 3eMJISTHBIX PadOT

Ha wMummmmeTrpoByto Oymary ¢ CETKOM KBaJpaTOB BBIMMCHIBAIOT OTMETKH
BEPIIIMH KBAJIPaTOB.

[lepeHocsaT Ha  KapTOorpaMMy  TPOCKTHYIO  OTMETKY  IUIAHUPYEMOU
TOPU30HTAIBLHOM IUTOMIAIKH, KOTOPYIO BRIUUCIISIOT IO (hopMyJIe:

an:(EH1+ ZZHZ + 42H4)/4n,

rae £ H; — cymMmma OTMETOK BEpIITUH, IPUHAIISKAIINX OJTHOMY KBaJIpaTy;

> H, - cyMMa OTMETOK BEpUIMH, OOIIMX AJI IBYX KBaJIpaToB;

> Hy - cyMMa OTMETOK BEepIITHH, OOIIMX TSl Y€ThIPEX KBaJIpaTOB.

1. BpraucisatoT pabodre OTMETKH BEPIIMH KBaAPaToOB 1Mo (hopMmyiie:

hpaGi = an - Hi

PaGoune oTMeTKH BEpIIMH KBaJapaTOB MEPEHOCSAT HA KapTOTPAMMY 3E€MIISTHBIX
pabor.

2. B kBajmpatax HMEIONUX TPOTHUBOIOJIOXKHBIE 3HAKH pPabOYMX OTMETOK
OTIPEIEISIOT MECTOTIONOKEHHE TOYEK HYJIEBBIX padoT 1Mo dhopmyie

h ..

paby
=
h o, T h
rne d — paccrosHHMe MEXKIy BEpIIMHAMHM KBajpaTa, BHYTPH KOTOPOTO
pacroJjoKeHa TOYKa HyJIEBBIX padoT;
N w61 11 N2 — pabodne OTMETKH COCeTHUX TOYCK KBaJIpaTa.

paoy

hpaﬁz d

XZZh

paby + pabyp
KonTpouns: X; +x, =d
[Toy4eHHBIE TOUKH HYJIEBBIX paOOT MOCIIE COSAMHEHUS JAOT JIMHUIO
HYJIEBBIX paloT.
3. OnpenenseM cpeaHue pabodne OTMETKHA BEPIIUH KaXJOW MOTYyYECHHOU
(burypsl 1 3aHOCUM B TaOJIUILY (CM. TIPHIIOKECHHE)



4. B Ty e TabnuIly 3aHOCUM MMOCYUTAHHBIC TIOMAIu GUryp S,M.
5. Jlns xaxo (pUurypsl KapTorpaMMsbl IoTydyaeM 00beMbl 3eMIISTHBIX Pad0T
V=S h,
6. IlogcunuteiBaeM cymMMy OOBEMOB BCEX HACBIIE W BBIEMOK W HaXOJIUM
pacxokJIeHUuE B 00bEMax:

f, = uloo% =

V= (EV, +V,) /2=
fVuonz 5%



8.COCTABJIEHUE U O®OPMJIEHUE OTYETA

Bce oTueTHbIE JOKYMEHTHI MOJIIMBAIOTCS B MANKy B MOPSAKE, OMpPEIeIeHHOM
IpOrpaMMOil TPaKTUKU, MPUYEM TOJEBBbIE MaTepUalbl JOJDKHBI IPEANIECTBOBATH
MaTepuaizaM KamepaabHol 00paboTku. CocTaB MpuiaraéMblx MaTepraIoB MPUBEICH B
COOTBETCTBYIOIIUX pa3/ieiax HACTOSIIUX YKa3aHUMA.

Kartajor = KOOpJIMHAT MyHKTOB T'€0E3MYECKON CETH Ha Y4eOHOM IOJMIOHE
npuBeneH B Tabnuie 3. Cxema pacnoioKeHUs! T€0Ae3NUECKIX MyHKTOB Ha MOJUTOHE
HpI'AY npuseneHa Ha pUCYHKeE 6.

UpI'AY B paiioHe 10C. MONOAEKHBIA. IO COCTOSHUIO HAa  anpesb-UIOHb

2015 r.
(koopauHaTel X, Y naHbl B HOBOM yciioBHOU cucteMe 2002 r.)
(BBICOTHBIE OTMETKH J1aHbl B puOi. bantuiickoit cucteme 2003 r.)
0 HazBanmue KOOPJUWUHATBI BricoTHas
TIII. IIYHKTa X, M VY, m ormetka H, m [Tpumeuanue
1 1116 4587,590 10328,710 459,760 [TyHKTBI
2 [1I17 4585,060 10181,380 456,797 MTOJINTOHOMETPUH
3 1118 456,140 1-ro paspsna
4 11119 474,29
5 1118751 4742747 10263,810 467,950 IMyuxkr T'TC
6 I111219 4907,143 10343,346 475,710 ITynxT 1 pazpsina
7 111220 4969,568 10432,297 477,140 IMospexaén B 2006 T
8 I11221 4852,143 10474,172 473,270 "
9 111222 4758,924 10434,824 469,150 -"-
10 111223 4804,116 10324,918 471,462 -"-
11 111224 4734,74 10370,01 468,148 -"-
12 111225 4681,780 10469,96 465,344 -"-
13 [Tup. 5058,520 10302,902 478,366 -"-
14 IMO02 4576,447 10049,690 456,530 IMopexnén B 2004 r
15 [1I131 4697,097 9963,730 461,580 Ilynkr 1-ro paspsga
16 11132 5007,396 10501,334 476,814 - -
17 11133 5032,880 10415,434 478,468 -"-
18 11134 4959,932 10287,240 476,406 -"-
19 11135 4881,554 10290,108 474,125 -"-
20 1136 4828,874 10273,003 472,342 -"-
21 11141 5012,646 10602,928 475,214 - -
22 1151 5061,574 10669,320 477,264 -"- wmonb 2005T
23 11152 4963,060 10655,366 472,760 -" - toun. 1:21178
24 11153 5159,888 10701,522 478,609 -" - wmoms 20051
25 11154 5074,500 10620,832 476,774 - " - toun. 1:22286
26 11161 5164, 063 10700,776 478,778 [TyHKT 2-TO paspsaa
JIrok y yrima CXA
27 11162 5175,765 10732,779 479,442 -"- toun. 1: 6180
JItok Ha razone




Pucynok 6 — Cxema pacnosoKeHus Te0/Ie3MUeCKUX MYHKTOB Ha nojurone Upl'AY



Cnmcok ucnosib3yeMoii TuTepaTyphbl

1. bynraxos, H. I1. Ilpuknaanas reone3us / H. I1. bynrakos, E. . PeiBuHa.
— M. : Henpa, 1990. — 416 c.

2. Kymtun U.®. : 06paboTka pe3ynbTaToB U3MEpEeHUIA: yuel. mocodue s
BY30B, Koyuiemke, TexuukyMoB / . @. Kymtun. - M. ; Poctos u//] : MapT, 2007.
- 284 c.

3. Hoxnax I'.T". yue6. mocobue st By3oB / I'. I'. Tlokman, C. I1. I'punnes. -
2-¢ u31. - M. : Akagemuueckuii [Ipoekt, 2008. - 590 c.

4. Kypomes, I'. JI. I'eone3us u tonorpadus: yue6. / I'. 1. Kypomes, JI. E.
CwmupHoB. — M., 2006. — 176 c.



IIpunoxenue 1
MHWHHUCTEPCTBO CEJIbCKOI'O XO3IMUCTBA POCCUNCKON ®EJEPALINN
UPKYTCKUI IT'OCYJJAPCTBEHHBIN ATPAPHBI YHUBEPCUTET
umenn A.A. EXXEBCKOI'O

KOJ'IJ'IGI[)K aBTOMOOMJIBHOT'O TPpaHCIIOpTa U arpOTeXHOHOFI/Iﬁ

OTYET

O JICTHEH y4eOHON IpaKTUKE IO T'eOAC3UHU

BeimonHumm cTyaeHTsl 2-ro Kypca

CIIEHHATBHOCTH
21.03.02 3emieycTpoicTBO
bpuraga Ne B COCTaBe:
1. Opuragup
2.

3.

4.

5.

6.

PykoBoaurens mpakTuku:

Mononéxuserit 2021



[Tpunoxenue 2

JKypHan u3mepeHus yrioB HaKJIOHA CTOPOH NPSIMOM YTIIOBOM 3aCEYKH

Touxka Touku KJI KII Mecto 3HayeHue
CTOSIHUSI | BH3HPOBA HYJIS Vrna
HUS MO
XKypHan usmepeHusi TOpH30HTAIBHBIX YTJIOB CIOCOOOM PHUEMOB
Touka Toukn KJI KII CpenHee 3HaueHHE
CTOSIHUS | BU3HUPOBAHU yria 3
'
Touka Toukn KJI KII CpenHee 3HaueHHE
CTOSIHUS | BUBHUPOBAHU yria 3
P
Touxka Touku KJI KII Cpennee 3HaueHue
CTOSHUS BU3UPOBAHU yria 3
a1
Touxka Touku KJI KII Cpennee 3HaueHue
CTOSHUS BU3UPOBAHU yria 3
a1




BGI[OMOCTB HUBCJIIMPOBAHUA TIJIOHMIAAKA

[Tpunoxenue 3

HUcnionaurens

O0BeKT
Toroma HNucTpyMeHT

Breruncnurens

E{ Orcyersl, MM Ipesbiuenus h, Mm T'oprson A6coio
= ] T
g é Tpome- HHCTPYM -
o 2 Baguu | Iepennu JKyTOUH Boruncne | Cpenne | Mcnpas § OTMETKH,
z = it i H. ¢ I H, m
2 ', m ’




fi son = 50/L, ko =




BenomocTs 00eMOB 3eMIIIHBIX PabOT

[Tpunoxenue 4

Ne puryps

Hacpins Briemka
IUIOIAAb IUIOIIAAb
cp. 00BeEM cp. 00BeEM
pabouas burypsr ; pabouas buryps
3
OTMETKa hep ) A OTMeTKa hep ) V., m
S, M S, M







[Ipunoxenus 5

KypHan u3mMepeHus yrioB HAaKJIOHA CTOPOH MOJIMTOHOMETPHYECKOTO X042

Touka Touku KJI KII Mecto 3HaueHue
CTOSIHHS | BU3HUPOBaA HYJIS Vraa
HUSA MO
53 111
111 112
112 113

XKypnain nusmepenusi ropu30HTAIBHBIX YTJIOB CIOCOOOM MPHUEMOB

Touka Touku KJI KII Cpennee
CTOSHUSL | BU3UPOBAHH 3HAYCHHE
s yria 3
51
53
111
Touka Touku KJI KIIT Cpennee
CTOSIHUSI | BUBUPOBAHU 3HauUCHUE
s yria f3
53
111
112
Touka Touku KJI KIT Cpennee
CTOSIHUSL | BU3UPOBAHH 3HAYCHHE
o yria 3
111
112
113
Touka Touku KJI KIT Cpennee
CTOSIHUSL | BU3UPOBAHH 3HAYCHHE
o yria 3
JKypHan uzmepeHust INIMH CTOPOH MOJMTOHOMETPUYECKOTO XO0Aa
Cropona | Ilpsmoe | O6partHoe Pa3znocth Homyck Cpennee
xoJa U3MEpEH | U3MEpeHue d, A 3Ha4YeHHE
158 Sesp M cM cM Sep M
Sip M
53-111
111-112
112-113




[Tpunoxenue 6
Benomocts HuBenupoBanus |V kiacca BepHIMH MOJTUTOHOMETPHYECKOTO

Xoaa
%E E OTcUeThl, MM [TpeBwimenus h, Mmm AGCOIOT.
= E 2 OTMETKHU
o - )
mg é Sammit | Tepenuii IMpome- | Beruncnen. | Cpennee | Mcnpasi. H, m
JKYTOYH. + - + - + -

53
1

111

111
2

112

112
3

113

fh on = 204/ L, kM =




JlazapeBa AnaHHa AJIEKCaHIPOBHA

MerToanyeckue ykazaHus
10 OPraHU3ALUU U MPOXOKACHUIO Y4eOHOU NMPAKTUKH
Y1l I'eone3us

JUTSI CTYZICHTOB 2 Kypca OYHOTO, 3209HOTO 1
JUCTAaHIIMOHHOTO 00pa3oBaTelibHOT0 00yueHus crienuansuoct 21.02.04
«3eMJIIeyCTpONCTBO»

OI'bOY BO Upl'AY
664038, . Mononexnsiit ri.koprnyc Upkyrckoro 'AY



